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Introduction 

 

This research work unites three studies that, based on the behavioral spillover theory, 

address the relationship between behaviors that differ in their level of complexity. This helps 

understand how easy behaviors can gradually trigger positive effects towards other more 

complex behaviors under the framework of sustainable consumption and the pro-

environmental behaviors that this type of consumption involves. Specifically, this doctoral 

thesis focuses on recycling as one of the more complex sustainable behaviors for the 

individual, correctly adopting which remains a challenge in different contexts, including in 

Colombia.  

 

Although many environmental, social, and economic problems are related to poor 

waste management, in Colombia, 83% of waste still ends up in landfills. This is difficult to 

understand given that more and more people are showing greater concern, interest, and 

awareness of environmental issues. However, while most people are concerned about the 

sustainability of the planet, only few carry this concern over into their decisions relating to 

daily consumption. In other words, while people recognize the relevance of sustainability, 

they rarely act on it. This gap between attitudes and behavior has been called the ‘green gap’ 

(Hornik et al., 1995) and has been a major challenge to governments, organizations, 

academia, and society striving for sustainable development. Finding mechanisms to close this 

gap that inhibits people from acting sustainably, and thus achieving effective initiatives that 

lead to real sustainable action, is a fundamental objective for multiple stakeholders who are 

working towards more sustainable consumption. In the literature, the analysis of pro-

environmental behaviors and the factors involved in their adoption has been relevant to help 

achieve this goal.  
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Recycling—an example of these pro-environmental practices—also falls into this 

green gap. Although the literature on recycling has analyzed many factors (e.g. 

sociodemographic, psychographic, situational) to help understand how to overcome this 

obstacle, until now only a little effort has been devoted to understanding one particular 

characteristic of this behavior that may be part of the solution: the complexity involved in the 

action of recycling. When faced with how to finally dispose of products, packaging, and 

waste, the individual encounters a series of expected results, as well as actions and 

information necessary to carry out the task of separating materials. For example, the 

individual who wants to recycle must know that diverse materials require different 

classification methods. Paper only needs to be placed in the corresponding container, while 

plastic and glass need to be previously washed. In addition, there are multiple colors that 

identify recycling containers that must be taken into account when separating the waste. The 

individual also needs to physically go to the recycling points which, in many cases, are not 

easily accessible, if indeed they exist in that particular city. There are, therefore, additional 

contextual factors that are often beyond the control of the individual and contribute to an 

increased perception of the difficulty of recycling.  

 

This research considers recycling to be a more complex than other behaviors and 

seeks to address this as a key factor to be able to increase its adoption. In the theory of 

planned behavior (Icek Ajzen et al. 1980), the complexity of behavior is a key factor that 

reflects the perceived control beliefs. This is an important condition, as are the attitudinal and 

normative beliefs that lead to the intention to adopt new consumption habits. Hence, this 

project’s first contribution to the existing literature is to propose complexity as a key factor in 

the analysis of recycling, which has received little attention so far. In fact, by considering 

complexity as a key factor of analysis, this research edges a little closer to behavior—in the 
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chain of attitudes, intentions, and behaviors—to endeavor to close the gap that exists between 

these elements (i.e. the green gap).  

 

Previous literature on pro-environmental behavior, including recycling, has 

emphasized that no variable acts alone and, therefore, it is important to involve various 

factors and their interactions in the analysis of this type of behavior (Hornik et al., 1995; 

Miafodzyeva & Brandt, 2013). Thus, considering the above-mentioned complexity 

characteristic, and based on the theory of behavioral spillover, under which the relationship 

or effect between behaviors is possible (Truelove et al. 2014), recycling is proposed as the 

last link in a chain involving other pro-environmental behaviors. The individual advances 

from one behavior to the next according to its complexity based on the relationships between 

them.  

 

In addition to analyzing the possible spillover effect between behaviors that vary in their 

level of complexity—ultimately leading to recycling—this research analyzes the factors that 

influence this effect or relationship. A second contribution of this thesis is the development of 

a comprehensive analysis that links together new factors, both attitudinal and behavioral 

determinants of recycling, as well as the interactions between them. This allows us to trace a 

new path that, in addition to a better understanding of recycling, seeks to reduce this gap (the 

green gap) which hinders recycling from being efficiently adopted. This analysis proposes a 

novel model that was nourished by three studies:   

 

- The first study in the thesis opens the door to exploring the possible gradual spillover 

effect or relationship between easy and difficult behaviors. The path begins with the 

analysis of an attitudinal variable, such as Perceived Consumer Effectiveness, as a 
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precedent that triggers positive spillover between adopting a simple pro-

environmental behavior, associated with waste management, and then leads to the 

adoption of a more complex recycling behavior. This cross-sectional study began 

during the first stage of the doctoral study, and was presented as a master’s research 

thesis (January 2017). Successful approval was a prerequisite to continue to doctoral 

research. During this stage (2018-2020), the study was adjusted and prepared to be 

submitted for publication. Finally, the first study, which is part of this doctoral 

dissertation, was published: Arias, C.; Trujillo, C.A. Perceived Consumer 

Effectiveness as A Trigger of Behavioral Spillover Effects: A path towards 

Recycling. Sustainability 2020, 12, 4348. 

 

From the results of the first study, there is evidence that the relationship between 

reduction/reuse and recycling behaviors, which differ in complexity, is possible. Thus, 

it is possible that this spillover (from simple to complex behaviors) could be a way of 

encouraging people to recycle. In addition to reduction/reuse behavior in relation to 

recycling, a first attitudinal factor was linked to this (the perception of effectiveness of 

individual action). Evidence was found of how it played an influencing role in this 

relationship, in this case as a precursor of spillover, which was a signal to think that 

this and other attitudinal variables could be linked in the study or in the analysis of the 

proposed spillover. Since the first study was cross-sectional and only allowed positive 

relationships between behaviors to be established, studies two and three of the thesis 

aimed to measure and establish a causal relationship. This was based on an 

experimental approach, which would help to understand if easy behaviors could really 

precede more complex ones and trigger a behavioral spillover between them.  
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- The second study of the thesis seeks to prove the behavioral spillover between 

reduction/reuse and recycling. Although different factors have been studied to explain 

recycling behavior (Hornik et al., 1995; Miafodzyeva & Brandt, 2013), how other 

behaviors come before recycling and favor its adoption is a question that remains 

open and is addressed through this work. The second study was a   field experiment 

that included pro-environmental behaviors in a real context where they happen 

(people’s daily routine). The possible relationship between a simple reduction/use 

behavior and recycling behavior was analyzed, the latter being the target behavior, 

which we considered to be more complex. Additionally, three individual beliefs were 

involved the analysis, including Perceived Consumer Effectiveness, which had been 

addressed in the first study, along with the beliefs of perceived difficulty and self-

efficacy in the face of recycling. These were included to be able to explore their role 

in the proposed spillover, in this case, as conditions and mechanisms through which 

this effect occurs.  

 

The results of the second study, besides confirming the spillover between 

reduction/reuse and recycling and shedding light on the conditions by which this 

effect occurs, also generated theoretical implications that allowed the second 

experimental study to be undertaken (third study in the thesis). The purpose of this 

was to continue to explore the mechanisms through which this effect from simple to 

complex behaviors occurs.  

 

- The third study of the thesis is a laboratory experiment that, although carried out 

outside the pro-environmental context, was designed considering the usefulness of its 

theoretical and practical implications for this type of behavior—specifically for 

claudiaarias
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recycling. In this study, resources are analyzed as another possible mechanism to 

explain the spillover between easy and difficult tasks. Although these resources have 

been emphasized in the spillover literature, they have been little explored so far in 

their role as mechanisms to favor these types of effects between behaviors.  In 

addition to exploring this possible mechanism, the laboratory study also explored 

performance as a new manifestation of behavioral spillover, thus going beyond what 

the spillover literature has already addressed. 
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Abstract: Increasing and promoting recycling is crucial to achieving sustainable consumption.
However, this is a complex task that involves the interplay of beliefs, knowledge and situational
factors in ways not yet understood. This study examines a spill-over model in which perceived
consumer effectiveness influences the adoption of an easy task (carrying reusable shopping bags) and
that, in turn, influences recycling. Using data from a national survey with a representative sample of
1286 respondents in Colombia, we test a hypothesized path using a mediation model. Our results
suggest that the relationship between perceived consumer effectiveness and recycling is mediated by
the use of reusable shopping bags. Thus, once the adoption of simple pro-environmental behavior is
triggered by pro-environmental beliefs, spillover effects may ensue to favor the adoption of recycling
behavior. This suggests that individuals may adopt pro-environmental behavior in stages or levels.
Therefore, focusing on behaviors that require less effort (e.g., reducing/reusing) could be a starting
point when it comes to encouraging the adoption of other behaviors that demand a greater level of
effort such as recycling. This study suggests that attitudinal variables can be the starting point of
spill-over effects.

Keywords: recycling; perceived consumer effectiveness (PCE); stepped behavior; pro-environmental
behavior; spillovers

1. Introduction

The environmental challenges we currently face require the promotion of individual behaviors that
contribute to sustainable consumption. The end-stage of consumption is one of the key spaces where
specific actions can be executed by the consumers in order to reduce their impact on the environment.
However, marketing and public policy efforts to act upon the so-called 5 R´s (refuse, reduce, reuse,
recycle and rot) (see [1]) have been very limited. Particularly, a greater degree of knowledge is required
to understand factors that influence the adoption of these behaviors, one of which is recycling.

Recycling is a well-known, salient pro-environmental practice, as bad waste management at the
household level can considerably hinder environmental sustainability [2–4]. However, as suggested
by the almost 50 years of literature on recycling, such behavior is highly complex and promoting its
adoption remains an unmet challenge as it encompasses a great number of variables, involving inner
motivations as well as internal and external facilitators [5]. Another factor has to do with the fact
that recycling is largely dependent on consumers’ or end users’ labor to function, requiring time,
energy and skill to sort and collect items. Previous research also has established that no influencing
variable acts alone [5,6], interactions among predictors should be incorporated in adoption models and
emphasis should be placed on those variables that increase long-term commitment to recycling [5]—
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the attitudinal variables being the most promising for this end. In spite of these studies, there is
no account of an integrative approach focusing on the identification of a pervasive psychosocial
mechanism or model to explain the adoption of complex pro-environmental behaviors (such as
recycling), which would be useful for the design of effective interventions.

This research contributes to advancing existing knowledge in this direction. Our approach is
integrative because we focus on understanding the nature of the interplay of attitudinal and behavioral
factors as they influence recycling. We do so by proposing and testing a framework for the interaction
of these variables based on the combination of well-established theories of behavior complexity
and spillover effects. We posit that spillover effects can be triggered by individual beliefs when
pro-environmental behaviors are purposefully affected taking into account their complexity. To test
this idea, we use perceived consumer effectiveness (PCE) as an individual belief that activates recycling
behavior by means of the intervention of another pro-environmental behavior that is simpler: carrying
reusable bags. In this line, the perception of the effectiveness of individual action to protect the
environment leads to the adoption of several pro-environmental behaviors in stages or levels. The first
stages involve simple actions that are followed by other behaviors that require increasingly greater
effort, specifically recycling.

PCE is a known antecedent of pro-environmental behaviors. Although previous research has shown
the predictive power of PCE for knowledge, intentions and aggregated behaviors [7–12], to date, few studies
have addressed the relationship between PCE and recycling behavior in particular, which makes PCE a
good attitudinal variable for our model [13]. We therefore expect to identify an indirect effect that require
spillover effects [14,15], according to which, the adoption of one behavior can trigger (even unintendedly)
the activation of another related behavior. Thus, we test whether the link between PCE and recycling
behavior is characterized by a spillover effect from a simpler pro-environmental reusing behavior
(i.e., the use of reusable bags). Until now, few studies have harnessed the differences in the difficulty
performing pro-environmental behaviors in order to promote their adoption (see [16]) and no one has
used difficulty to analyze and promote recycling behavior in particular.

In short, the contribution of this research is to offer a novel integrative model for adopting
pro-environmental behaviors that connect individual beliefs to spillover effects that occur in relation to
increasingly difficult behaviors. We test this model using recycling as the target behavior, perceived consumer
effectiveness as the attitudinal antecedent and carrying reusable bags as the intermediate behavior.

2. Theoretical Background And Research Hypotheses

2.1. Recycling Behavior

Recycling behavior is associated with the handling of waste material derived from individual
and household consumption. Waste generation and impact constitute one of the main obstacles to
environmental sustainability [2–4]. This has increased the relevance of recycling and has motivated
ample research to find mechanisms to overcome the ‘green gap’ that exists for its adoption. From the
theory of reasoned action (TRA), attitudes and subjective norms lead to intentions and these intentions
lead to behaviors [17]. However, the ‘green gap’ has been defined as an attitude–behavior discrepancy [5]
that stops individuals from turning their beliefs and intentions into real behavior. As prior research has
argued, intentions are not always enough to predict behaviors, even more when those behaviors are
out of the individual’s control [18]. Hence, as a complement of TRA, the theory of planned behavior
(TPB) comes up to assert that an individual also needs control beliefs, based on the availability of
requisite opportunities and resources, to carry out any behavior [19,20].

Because “several behaviors poses difficulties in their execution that may constraint people’s
volitional control” [20] (p.665), focusing the attention on different factors—including such control
beliefs (e.g., ease, ability and control)—is needed to advance in closing the green gap. Recycling is one
of those behaviors and the phenomenon of green gap has constituted a key aspect in the literature on
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the topic, motivating research into different factors that influence the adoption of recycling behaviors
and that can be involved in mechanisms to promote it.

Factors Linked to The Analysis of Recycling Behavior

As we mention before, recycling, like many other pro-environmental behaviors is complex [6].
Thus, in studying it, authors have looked into different factors that can influence its adoption.
Research on recycling can be organized into two historic perspectives. The first referred to the analysis
of extrinsic motivations (e.g., financial incentives) [5] and demographic factors (e.g., age, gender, level
of income, level of education and type of housing) [6]. It was soon found that extrinsic incentives
were not sustainable in time and may not be very effective in promoting long-term behavioral changes.
For example, Varotto and Spagnolli [21] point out that once the reward is suspended, recycling rates
tend to return to baseline levels attributable to intrinsic motivation, which, therefore, seems to be
unaffected by temporal extrinsic incentives. Regarding demographic variables, these have not shown
significant predictive power, as they are the least influential factors in terms of recycling behavior as
was highlighted in recent meta-analyses on the topic [6,22–24].

The second perspective places greater emphasis on the analysis of psychosocial variables including
internal (e.g., pro-environmental attitudes and beliefs, environmental concern, personal norms,
general satisfaction, locus of control) and contextual—also known as situational—factors (e.g.,
information and knowledge, social norms, legal environment, past behavior and personal
effort) [5,6,8,10,23–28]. Situational factors also include variables associated with the existing convenience
or available structure for recycling actions (i.e., external facilitators like time, money, access to the bins,
effort needed to prepare, store and transport recyclable material and collection frequency) [5,6,27].

Among the factors linked to the analysis of recycling behavior, empirical results highlight
psychographic variables. These variables have shown explanatory power on recycling [5,6] and
they were central in the development of mechanisms that allow the adoption of such behavior to
be sustainable over time [29]. For instance, several studies agreed that individuals’ factors like
self-identity, perceived behavioral control, past behavior, perceived consequences and personal and
social norms were the most influential factors in terms of recycling, showing large effects sizes on this
behavior [23,24]. Specifically, following the theories of reasoned action and planned behavior [19],
attitudes and norms were highlighted as important variables explaining sustainable behavior, including
recycling. Consistent with literature showing that a favorable evaluation of a particular behavior is
likely to increase engagement in such behavior [19], research on recycling has found that positive,
general and specific, attitudes towards recycling are strong antecedents of this behavior [23,24].
In addition, both personal and social norms have shown large positive effects on recycling suggesting
that individuals “are more likely to recycle when they feel morally obliged to recycle, when they think
others do so as well and when they believe others to approve recycling” [24] (p. 92). Other studies on
recycling in developing countries have also found personal norms within the most impactful factors
on recycling, suggesting that moral obligation is a key factor to encourage participation in household
waste sorting [23].

One of these psychographic variables is perceived consumer effectiveness (PCE), conceptualized and
measured as the degree to which the consumer believes that the effort made in terms of individual
action in itself can make a difference [10,30]. In other words, PCE is a subjective estimate of a person’s
ability to be helpful in the solution of a problem [31,32]. In the environmental domain, PCE is the
individual’s estimation of the degree to which personal consumption activities contribute to the solution
of environmental problems [7,10,33]. Given the specificity of the construct to the environmental
domain, PCE has—for several years now—been considered a salient driver of pro-environmental
behaviors [34,35].
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2.2. PCE and Pro-environmental Behavior

Previous research has indicated a promising predictive power of PCE in relation to
pro-environmental attitudes, intentions and self-reported behaviors [8,30,36–40]. For example, Kim and
Choi [41] found that greater self-efficacy beliefs (i.e., PCE) influence green purchase behavior; while,
Sharma and Dayal [11] showed the influence of PCE on both green purchase intentions and behaviors.
Finally, Lee et al. [35] concluded that PCE was positively related not only to green purchases, but also
to environmental activism and good citizen behavior. Even though many of these studies on PCE
have focused on analyzing its relationship with aggregated behaviors (i.e., a set of pro-environmental
activities) [10,12,38,42–44], different authors and empirical studies have referred to the explanatory
value of PCE on specific behaviors [10,45,46]. For instance, Allen [7] focused on the use of energy and
Habitzreuter [47] recently addressed disposal-related behaviors. Nonetheless, most of the studies
focusing on PCE that have included recycling, do so as part of an element of wider sets of environmental
conducts [8,36–38]. That is, the specific relationship between PCE and recycling behavior has received
little attention. Evidence of this are the recent meta-analyses on determinants of recycling that show
that PCE has not been included as a common factor in the study of this specific behavior [23,24].
However, with PCE being an important variable in the marketing field, Lee et al. [35] recently analyzed
the relationship between this variable and the advertising advocating recycling behavior. Because their
results show a positive effect of PCE on consumer willingness to engage in recycling, these authors
recognize PCE as an antecedent to recycling intention behavior and emphasize the importance of
incorporating this variable into work on motivating this pro-environmental behavior.

Thus, three important expectations that ensue from extant knowledge on factors linked to
recycling make the study of this relationship relevant. First, there is explanatory power exhibited by
psychographic variables on recycling behavior. Second, there is consensus in the literature regarding
PCE playing a better role in the prediction of specific environmental behaviors. Third, there are
findings related to the significant and positive relationships between PCE and sets of pro-environmental
behaviors that include recycling [8,10,12,13].

This study therefore brings the extant theory about determinants on recycling behavior to propose
PCE as another factor that deserves attention to understand why and how people are likely to engage
in recycling. Moreover, it further examines this relationship between PCE and recycling involving
the notion that no variable acts alone and, consequently, it is important to consider models that
take into account interactions with other variables. We address behaviors such as other variables
based on previous literature on interventions and strategies to encourage sustainable behaviors.
From this perspective, the interplay among sustainable behaviors may trigger mechanisms to favor
their adoption [15,16].

2.3. Interventions and Strategies to Promote Sustainable Behaviors (Recycling)

Several strategies have been implemented to promote sustainable behaviors; for example,
interventions and advertising campaigns. Under the concept of advocacy advertising, some of these
efforts aim to increase positive opinions about sponsoring organizations while other communication
strategies aim to promote specific consumer action (e.g., pro-environmental action) [35]. Prior research
has pointed out the importance of persuasive communication to encourage the specific sustainable
behavior of recycling, mainly to increase knowledge as well as motivations and perceived skills to
favor its adoption [48,49]. Varotto and Spagnolli [21] note that in addition to persuasive information,
there are other psychological strategies to promote household recycling. They showed that feedback,
commitment, incentives, physical environment alterations and social modeling have also been employed
as interventions to encourage people to recycle. Among those interventions, environmental alterations
and social modeling are the most effective. One possible reason for this is that modifying the physical
environment to facilitate recycling and passing information via people who demonstrate personal
engagement in recycling, helps in overcoming many barriers and activating important determinants
of recycling.
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Strategies or interventions that promote sustainable behaviors such as recycling could succeed or
fail due to different reasons and conditions. For example, Mickaël et al. [50] note that interventions
through feedback provide historical comparison with individuals’ past behavior, which is effective in
increasing both the frequency and the number of recyclables collected. As far as information campaigns
go, companies need to go beyond merely providing information about the consequences (positive or
negative) of people’s behavior, and actually render the information understandable and actionable and
aimed at achieving behavioral change [51].

These considerations about the message also encompass the approach and framing as elements
of success. For example, the classic ‘well baby appeal’, which stresses the significance of individual
action, may be more effective in achieving behavioral change, via PCE, than the ‘sick baby appeal’,
which focuses on the importance and severity of the issue, when people already have to deal with high
degrees of environmental concern [31,36,52]. In addition, Casado et al. [53] found that environmental
messages framed in the future (vs. the past) were more effective in leading positive attitudes towards
the ad, suggesting that these attitudes could be precursors of “higher intentions to act according
to the advertised behaviors” [53] (p. 671). When the message to encourage sustainable behavior is
linked to a specific brand, green ads could elicit favorable answers (attitudes and behaviors) from
consumers if the environmental performance of the firm is consistent with its green claims (message).
Otherwise, perceived greenwashing may arise [54] undermining the pro-environmental outcomes of
the strategy.

An expected outcome of these strategies is the adoption of a target sustainable behavior;
nevertheless, unexpected results of these interventions have ended up having effects on other behaviors.
These unexpected relationships among pro-environmental behaviors have been addressed under the
theoretical perspective of behavioral spillover.

2.4. Spillover among Pro-environmental Behaviors

A spillover is “an effect of an intervention on subsequent behaviors not initially targeted by the
intervention” [15] (p. 128). In other words, this effect implies that conducting an initial behavior has
the potential to leak into another subsequent behavior [14]. The spillover effect could be positive or
negative. In the first case, by engaging in one behavior people are likely to adopt a subsequent related
behavior [15,55,56]. For example, Lanzini and Thøgersen [57] reported that ‘green’ buying behavior
leads to a range of other pro-environmental behaviors (e.g., use of public transport, printing on both
sides of a piece of paper, recycling and saving water). In contrast, a negative spillover indicates that
by engaging in one behavior people are likely to decrease the performance of another subsequent
behavior or to increase a negative future behavior [15,55,56]. For example, Mazar and Zhong [58] found
that when people went shopping in a green shop, they were then less likely to have ethical behavior.
In addition, Tiefenbeck et al. [59] revealed that people reduced water use due to an intervention, but,
on the other hand, they increased electricity use.

To test positive and negative spillovers, prior research has simply measured the correlations
between behaviors [14,60]; some authors have manipulated the adoption of an initial behavior to
observe the effect on a subsequent behavior [59,61,62]. In this research, we focus on a behavior´s
characteristics as an underlying mechanism that activates the spillover effect. In particular, we posit
that behavior complexity may engage spillover effects over conducts of increasing complexity.

Spillover from Simple to Complex Behaviors

Adopting an initial behavior may act as a gateway to engaging in more challenging and impactful
behaviors [14], but little is known about such gradual escalation. The classical approach about this
type of spillover is the so-called ‘foot in the door effect’ [63] according to which, completing a small
request (i.e., easy behavior) may lead to more challenging actions (i.e., harder behavior). Some authors
and studies have embraced this idea. For example, Thøgersen and Noblet [64] tested how everyday
‘green’ behaviors encourage the acceptance of wind power policy. Lauren et al. [16] also studied how
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easy water-related behaviors lead to more difficult water conservation and quality protection activities;
their findings showed that engaging in easy behaviors could influence intentions and self-reported
future engagement in difficult behaviors. Thus, these studies suggest that there could be a gradual
engagement from easier to harder activities, what we call stepped behaviors, to foster the adoption of
challenging ones.

Research on spillovers has analyzed the mechanisms that link the manipulation of an initial
behavior or condition to the observation of a subsequent one (e.g., the increase of self-efficacy beliefs,
the activation of norms, environmental self-identity or the priming of environmental concerns and
pro-environmental goals) [16,56,65,66]. In this research, we used consumers’ base PCE without
interventions to activate it (e.g., through messages, incentives, campaigns). As such, we examined the
predispositional value of PCE to initiate a cascade of stepped behaviors based on a spillover mechanism
that goes from easy to complex.

For this research, we chose the use of reusable shopping bags as an easier task than recycling.
Task complexity depends on three basic features: the components needed to perform it (i.e., expected
outcomes, required actions and information cues), the interrelationships among these components and
the variability of their relationships [67,68]. Given that the use of reusable shopping bags involves fewer
components, interrelationships and changes to carry it out, we expected it to be an easier task than
recycling. Recycling, in fact, involves several actions (e.g., cleaning, sorting, even taking material to
specific recycling centers), information (e.g., proper recyclable material, different colors of bins to recycle)
and multiple expected outcomes (e.g., proper separation of each material). Moreover, recycling implies
the coordination of actions and information that tend to change over time (e.g., new materials to recycle,
new centers to take materials to, systems that evolve from separate and collect). Such complexity
results in an augmented perception of difficulty which impedes adoption [69]. Therefore, we expect
the use of reusable shopping bags to be perceived of as less difficult than recycling.

Because spillover effects have been the result of different interventions to promote
pro-environmental behavior, the antecedents of behavioral spillover have been taken for granted.
Moreover, although recycling has been involved in the spillover mechanism to achieve other
pro-environmental behaviors [70,71], the potential benefits of behavioral spillover such as encouraging
people to recycle as a target behavior have not been as extensively explored. As a promising path to
encouraging the performance of pro-environmental behaviors like recycling, the study of spillover effects
as well as further empirical investigation are required before we can fully exploit the phenomenon [70].
Thus, one of the main contributions of this study is to extend the current understanding regarding
spillovers by empirically examining: (a) whether PCE could be a possible antecedent of behavioral
spillover; (b) whether spillover occurs from simple to complex in the context of waste-related behaviors.

2.5. Hypotheses Formulation

The empirical results on the antecedents of recycling behavior reviewed earlier, establish that
predictive factors of recycling behavior may be interrelated. These analyses highlight the limitations of
single variable explanations for behavioral change and encourage an examination of the relationships
between the predictors of recycling [72]. Interestingly, most studies have looked at direct effects,
and only a few have tested interactive models between predictors and recycling behavior [23,24,72,73].
We aim to fill this gap deepening the interactions between determinants and mechanisms that prompt
recycling. Particularly, we propose a path in which PCE will influence the adoption of an initial
easy behavior (i.e., the use of reusable bags), which will, in turn, influence recycling action. In this
sense, we hypothesize PCE to be a driver of a positive spillover between these related behaviors.
Because PCE is reported to have a positive and significant effect on different pro-environmental
activities [8,36–38], including the willingness to engage in reusing and reducing behaviors [47],
we therefore hypothesize that:

Hypothesis 1. PCE is positively related with the behavior of using reusable bags.
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Positive spillover effects may be observed when the promotion of one pro-environmental behavior
increases the likelihood of the adoption of other related behaviors [15]. These positive spillovers
depend on different characteristics. One of these is the similarity between behaviors [15]. People engage
in pro-environmental behaviors to achieve goals. Concurrent behaviors tend to be more likely to occur
when they are embedded in similar categories of goals [74]. Moreover, seeking consistency, people
concatenate behaviors that support the consistency of their actions [75,76]. Since reusing and recycling
may be categorized under the same goal, we hypothesize that:

Hypothesis 2. The use of reusable bags is positively related to recycling behavior.

Previous literature on pro-environmental behaviors has asserted that attitudes and intentions are
not sufficient in themselves to activate behaviors (i.e., the green gap) [77–79]. Thus, even if people
believe that their actions may contribute to protect the environment, they may not act in consequence,
mostly when the target behavior –recycling, for example— is complex. People favor easy behaviors [80],
so they are more likely to adopt pro-environmental behaviors that are not costly [57]. This supports
the notion of stepped behaviors that occur from simple to complex. Even the influence of PCE seems
to be greater in routine, easy-to-perform behaviors than other costly behaviors which require more
effort and knowledge [23]. In addition, PCE does not always directly predict sustainable behavior [81].
Hence, our reasoning is that PCE first triggers simple behaviors; i.e., not behaviors such as recycling.
Thus, we hypothesize that:

Hypothesis 3. PCE is positively associated with recycling through the behavior of using reusable shopping
bags (easier behavior).

Model

To test the hypotheses about stepped behaviors, we used a simple mediation model estimated
first through linear regressions as described by Hayes [82] and then used a generalized structural
equation modeling. In this model, we used environmental PCE as an independent variable, the use
of reusable bags as a mediating variable, and recycling action as a dependent variable. A mediation
model made it possible to assess both the direct, main effect of PCE on recycling behavior and the
indirect path of the effect that takes place through the occurrence of the simpler reusing behavior.
The relative size of the indirect and direct effects shows the magnitude and meaning of the stepped
behavior approach. To make the analysis more pervasive, several sociodemographic variables used in
the study of recycling behavior in previous studies (i.e., stage one of research on recycling) were taken
as the control variables for this study (e.g., age, gender and household size).

We acknowledge the limitations of estimating a mediation model using cross sectional data [83],
but we argue that, in spite of those limitations, our approach is still informative for a number of reasons.
First, the main problem of using cross sectional data is the possible misrepresentation of causal processes
that longitudinally unfold over time. In our case, our target phenomenon is not longitudinal. We posit
that, conceptually, the nature of the stepped process follows an attitude-preference-behavior sequence
aligned to notions such as the theory of planned behavior [19] where PCE antecedes increasingly
complex behaviors that follow sequentially. However, there may be reverse causalities among the
three constituents. For instance, someone who starts carrying reusable bags due to social influence
may increase PCE consequently. Hence, we are not claiming that the phenomenon studied here is a
causal, longitudinal process that flows from PCE to reuse, and then to recycle. Second, to the best
of our knowledge, there have been no studies on recycling behavior that empirically test multiple
stage behavioral process. Thus, we claim that testing a mediation model with a large representative
cross-sectional sample of consumers offers a completely new perspective on recycling models that
should motivate further research. Figure 1 shows the model that sets out the relationship between
environmental PCE and recycling behavior, mediated by the behavior of using reusable bags.
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Figure 1. Model of mediation relationship between perceived consumer effectiveness (PCE) and
recycling behavior.

3. Methods

Sample, Instruments and Data Collection

We test our hypotheses using a single cross-sectional design. Data were gathered through a
survey on sustainable consumption habits and knowledge applied in Colombia at national level
(Encuesta Nacional de Sostenibilidad y Biodiversidad, henceforth ENSB). It was a structured direct
survey designed by the authors to test several research questions, including the present study.
It consisted of face-to-face interviews with a representative sample of 1286 individuals across most
regions of the country. It included over 120 questions about biodiversity knowledge, consumption habits,
beliefs and opinions about sustainability issues as well as demographic information. Supplementary
material 1 contains the full questionnaire. For the purposes of this study, we implemented questions
that captured the self-reported frequency of separating organic and recyclable materials at household
level, perceived consumer effectiveness (PCE) in the environmental domain and self-reported frequency
of using reusable shopping bags. Other questions in the survey provided useful covariates as we
will describe in subsequent analyses. Table 1 shows the questions as well as their measurement scale.
A professional marketing research firm was hired to conduct data collection using a multi-stage random
sampling procedure across the country.

Table 1. Operationalization of variables.

Variable Items Scale

Dependent
Behavior (recycling)

I separate organic materials from
recyclable ones.

4: Very frequently; 1: Never

Independent
Environmental PCE

As an individual, I feel I cannot do
a lot to care for the environment.

4: Totally agree; 1:
Totally disagree

Mediator
Behavior (use of reusable bags)

How often do you use reusable
bags for shopping?

4: Very frequently; 1: Never

Our choice of measurement instruments for the main variables was mostly based on previous
literature. PCE of environmental issues was measured using one of the items developed by
Ellen et al. [10] who, based on an extensive review of the operationalization of PCE, showed the
discriminant validity of that item (PCE of the environment) from other related constructs such as
concern for the environment. Hence, we are using a measure with proven construct validity and
reliability for the specific aspect of the underlying construct we are focused on. As it pertains to the
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separation of organic and recyclable materials and frequency of using reusable shopping bags, we relied
on self-reported behaviors. Due to the size and geographical distribution of the study, it was impossible
to gather data on actual behavior. However, although the literature that has compared the relationship
between self-reported and actual pro-environmental behaviors has found that self-reported behaviors
may overestimate actual behaviors, the underlying common variance of the two variables consistently
result in significant correlation [84]. Given that in this study, the focus is on the association of the
variables, and not on determining actual levels of recycling and use of reusable bags, the limitations of
using self-reports do not affect the validity of analyses and results.

4. Results

Table 2 contains a summary of descriptive statistics for the main variables and demographic information.
The descriptive results show that respondents (60% female, 33% single, 76% with ages ranging from 18 to 52
years) perceive that individual actions are not very effective for environmental care (i.e., PCE); on average,
they agreed with the statement that they cannot do much to care for the environment (Mean = 2.92,
SD = 1.07). To the question on recycling, people answered that they frequently separate organic material
from recyclable waste (Mean = 2.90, SD = 1.13). Finally, regarding reusing behavior, people reported using
reusable bags to do the shopping, but not very often (Mean = 2.12, SD = 0.92).

Table 2. Descriptive statistics.

Variable Mean SD Observations

Dependent variable
Recycling behavior 2.90 1.13 1270
Independent variable
Environmental PCE 2.92 1.07 1273

I cannot do a lot for the environment
Mediator variable

Reusing behavior (use of reusable bags) 2.12 0.92 1286
Sociodemographics Frequency Percentage

Age 1285
(18–22) 169 13.2
(23–27) 153 11.9
(28–32) 136 10.6
(33–37) 140 10.9
(38–42) 124 9.6
(43–47) 124 9.6
(48–52) 109 8.5
(53–57) 91 7.1
(58–62) 79 6.1
(63–67) 66 5.1

(68 or over) 94 7.3
Gender 1285

Male 509 39.6
Female 777 60.4

Marital Status 1286
Single 419 32.6

Married 350 27.2
Living together 401 31.2

Divorced 61 4.7
Widow/Widower 55 4.3

Level of Education 1286
Elementary school 296 23.6

High school 563 44.9
Technical education 198 15.8

Undergraduate program 169 13.5
Postgraduate studies 29 2.3
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Pre-test: We first checked our assumptions about the differences in perceived difficulty between
the use of reusable shopping bags and recycling. We conducted a survey with 167 people at a local
university, including students, faculty and administrative staff and asked them to rate, on scale of 1 to 7
how difficult it is to “carry and use a reusable shopping bag,” “recycle at home,” and “recycle outside
the home.” As expected, recycle was perceived as significantly more difficult (Mrecycle at home = 2.94;
Mrecycle outside = 3.31; Mreusable bags = 2.43; trecycle at home—reusable bags = - 3.55; p = 0.00;
trecycle outside—reusable bags = - 5.36; p = 0.00).

We then estimated the mediation model using SPSS and the PROCESS 2.11 plugin [82], which is
based on OLS linear regression. Table 3 shows the results obtained. As we expected, there is a significant
relationship between PCE and the use of reusable bags. The effect is negative (β =−0.051, p = 0.034) given
that the question that operationalizes PCE is set out in terms of negation. Thus, the use of reusable bags is
negatively related to the belief that individual action is not relevant in helping to care for the environment.
This supports H1. In addition, there is a positive and significant relationship between the use of
reusable bags and recycling behavior (β = 0.146, p = 0.00) validating the spillover hypothesis (i.e., H2).
In contrast, the direct effect of PCE in recycling behavior is not significant (β = −0.006, p = 0.85)whereas
the indirect effect is significant (β = −0.007; LL95% CI = −0.017, UL95% CI − 0.001). There seems to
be no direct effect between PCE and recycling action, but this relationship seems to be completely
mediated by an easier behavior such as the use of reusable bags. This supports H3. Thus, the path
towards recycling is influenced by PCE as a trigger for a positive and significant relationship between
related behaviors (i.e., spillover between reusing and recycling). With regard to the control variables,
only age showed a positive and significant relationship with recycling behavior. Gender and household
size did not reveal a significant relationship with the recycling variable.

Table 3. Results of mediation model: mediation relationship between PCE and recycling behavior.

Effects Coefficient SE t
p

Values

Bootstrapped 95%
Confidence Interval

Low
Level

Upper
Level

Direct effects
Environmental PCE -> Use of reusable bags −0.051 0.024 −2.127 0.034
Use of reusable bags -> Recycling behavior 0.146 0.034 4.236 0.000
Environmental PCE -> Recycling behavior −0.006 0.029 −0.190 0.849

Indirect effects
Environmental PCE -> Use of reusable bags ->

Recycling behavior −0.007 0.004 −0.017 −0.001

Total effects
Environmental PCE -> Recycling behavior −0.013 0.029 −0.442 0.659

Control variables
Age 0.042 0.010 4.090 0.000

Gender −0.065 0.065 −1.005 0.315
Household size −0.004 0.021 −0.180 0.857

Robustness check: To assess the reliability of the results, we also estimated the mediation model
through generalized structural equation modeling with a one-level ordered logit regression model
using STATA 16. Ordered logit is used to adjust the analysis to the 4-level scale of the dependent
variable (i.e., recycling behavior). To render the estimation comparable to the previous linear model,
we included direct paths for age, household size and gender to recycling behavior. The estimation
confirmed the result. We found an indirect effect of PCE on recycling mediated by use of reusable
shopping bags (Coeff = -0.025 (SE =0.012), z = −2.05; p =0.041), whereas the direct effect was very small
and statistically insignificant (Coeff =0.00 (SE =0.04), z =0.15; p =0.87). This result reinforces a very
strong mediation of reusable shopping bags in the connection between PCE and recycling.
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5. Discussion

In this research, we found evidence that supports the notion that recycling is the outcome of
interactive processes that involve individuals’ beliefs and spillover effects resulting from less complex
pro-environmental behaviors. Until now, there has been no account of an integrative approach linking
attitudinal and behavioral factors to explain complex pro-environmental behaviors like recycling.
Thus, our research contributes to both, the extant literature on recycling behavior and the emerging,
but promising literature on behavioral spillover as a mechanism to foster sustainable behaviors.
Moreover, our results complement the literature of other fields, such as environmental marketing that
have embraced sustainability as part of their theory and practices.

Regarding sustainability literature, we contribute to the understanding of multivariate,
indirect-effects models to explain recycling (e.g., through beliefs) [73]. Specifically, we used perceived
consumer effectiveness (PCE), as a key attitudinal and motivational variable, in accordance with
literature that has emphasized the role of such variables to promote long-term pro-sustainable
behaviors [5,6]. Results show that PCE does not act directly as a predictor of recycling behavior;
instead, it is related to the use of reusable shopping bags, which, in turn, is related to recycling behavior.
We obtained this result by estimating a mediation model using two different econometric approaches,
which converged in their result. This approach contrasts to previous studies that have mostly focused
only on direct effects between recycling and their predictors. The present work therefore supports
that idea that to understand pro-environmental behaviors no one variable acts alone and that it
is therefore essential to study the interactions between these variables. Our model offers a novel,
replicable approach to model such interaction, including its mechanism (Spillovers) and a criterion for
specifying and ordering mediators (complexity).

Our results contribute to the spillover literature. Our finding that reusing bags explained recycling
behavior supports theories on spillovers that have stated similarity as one of the key features to favor
positive spillover effects between behaviors [15]. In this case, people co-performed behaviors in similar
categories (i.e., reusing and recycling) [74]. Moreover, this study adds to the little extant research on the
relationship between simple and complex behaviors. Our results portray a model in which perceived
effectiveness of individual action in caring for the environment (i.e., Environmental PCE) influences a
type of behavior that is more accessible (easy or simple) for the individual, such as the use of reusable
shopping bags, which is, in turn, related to the frequency of recycling behavior. From this perspective,
acknowledging that pro-environmental behaviors vary in complexity may indicate that individuals
adopt them sequentially, prioritizing fewer complex actions that are followed by more demanding
actions. This idea also has important implications for intervention strategies and promotion policy
that we will detail later.

This study also extends knowledge on the antecedents of spillover effects. Most research on
spillovers has identified interventions (e.g., campaigns, incentives) as the drivers of spillovers between
behaviors. No study has examined individual differences and beliefs as drivers of spillovers. We found
that the perception of effectiveness of individual actions activates a chain of behaviors that facilitates
spillover between category-related behaviors. This finding suggests that the perceptions of what an
individual can do are key starting points to encourage positive behavioral spillovers. Future research
is needed to find new drivers that could be involved in the path towards pro-environmental behaviors
through the spillover mechanism. From a behavioral perspective, one of the most salient challenges in
the field of environmental sustainability is how to overcome the discrepancies between individuals’
attitude and behaviors towards environmental problems [5]. Taking all the previously explained results
together, this study provides a new pathway to close the so-called ‘attitude–behavior gap’. In the
field of green marketing, most research has been focused on testing the effectiveness of persuasive
communication in knowledge, motivations and intentions towards a targeted pro-environmental
behavior. Future research on this field could involve our findings to test whether the simple to
complex spillover mechanism also works in communication contexts. That is, whether the effects of
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communication about simple behaviors could have an effect on responses regarding communication
about complex ones.

5.1. Limitations

This study was based on an ample, multipurpose survey designed for a broad understanding of
patterns of sustainable consumption that reached a representative sample for Colombia. Hence, it was
impractical to use long multi-item measures of the main constructs we study (e.g., PCE). The limitation
comes from the use of simplified one-item, self-reported measures of PCE, the use of reusable shopping
bags and recycling behavior. The development and use of multi-item scales that allows a more nuanced
measurement of PCE in the environmental context, as well as wider reports and objective observations
of recycling behavior, may be valuable. It follows that this study is informative of the relationships
among these variables. The actual prevalence of recycling use of reusable bags may be biased upwards.
Moreover, using a survey, involves cross sectional self-reported information. Future research may
use behavioral interventions and behavioral variables in order to further decompose the factors
that influence their adoption or lack thereof. As such, we set out the possibility to make future
measurements through experimental methods.

We tested a model in which a simple pro-environmental behavior (i.e., reusing) was set as a mediator
in the relationship between beliefs (i.e., PCE) and a target complex behavior (i.e., recycling). This is a
simplification of a possible system of multiple attitudes and behaviors that vary across complexity.
Nonetheless our findings open a research agenda on the analysis of stepped behavior using longitudinal
designs, for which it would be worth both confirming the present results on reusable bags and studying
the mediating role of other pro-environmental behaviors that vary in complexity. Future research on
the characteristics of each behavior (e.g., complexity) could also be relevant to identify how behaviors
could also act as explanatory or mediator variables. These roles may provide clues on how to motivate
the adoption of recycling behavior based on different routes (e.g., mediation, moderation). Future
research may also be devoted to finding contextual, individual level facilitators, like PCE, that could
be involved in shaping multiple behavioral paths towards pro-environmental behaviors through the
spillover mechanism. The study of these factors could improve future interventions, strategies and
policies to promote the adoption of pro-environmental behaviors.

Finally, this study coincides with existing literature that it is essential to understand the interactions
among predictive variables in order to have a complete understanding of recycling behavior. In future
studies, the linkage of other pro-environmental behavior and other attitudinal variables in relation to
recycling behavior may contribute to completing the picture and developing adoption mechanisms
that guide consumption strategies and policies towards environmental sustainability.

5.2. Managerial Implications

Recycling is an important issue in several domains. Besides the environmental impact,
public organizations face social and economic demands due to improper waste management,
and companies gain competitive advantages thanks to proper waste handling (e.g., circular economy
models). Both, public and private organizations, need to maintain their efforts to promote recycling
behavior as the starting point. Thus, our findings on the interaction between individuals’ beliefs
(i.e., PCE) and the spillover mechanism of reusing-recycling behaviors, have important implications
for public policy and business strategy design.

Public organizations may take advantage of the synergies we found between reusing and
recycling. Because people prefer easy tasks [85], focusing efforts on easier reducing/reusing
behaviors may be cost-effective, as long as these simple practices produce positive spillovers on
the complex behavior of recycling. Even though our research does not claim to have found causal
effects between PCE and waste-related behaviors, we tested that having previous beliefs about
the effectiveness of an individual’s environmental action is a good way to activate this spillover
mechanism. Thus, public campaigns in waste management should be focused on undertaking simple
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actions to reduce waste (e.g., using reusable shopping bags) while PCE is emphasized through
targeted communications.

Companies may adopt a similar path for their marketing efforts to promote recycling. Based on
our research, marketing campaigns could direct their messages towards the adoption of easy behaviors
as a strategy to encourage other more complex behaviors. Our results were obtained from waste-related
behaviors; nevertheless, marketers may explore easier behaviors related to the complex ones they want
to promote in other domains and focus their efforts on such simple actions.

Marketing teams could also take advantage of our results to design the message of their green
communications. Our research coincided with previous literature that highlights the importance of
emphasizing individual action in achieving environmental goals [35]. Moreover, our findings add
a new perspective to improve these green messages. Besides using messages relating to PCE when
environmental concern is high [31,37], stressing this belief about the effectiveness of consumers’ action
could be worth it when the goal of the communication is to promote easy pro-environmental behaviors
as initial steps towards more impactful behaviors.

Given the spillover between the use of reusable shopping bags and recycling, companies could
go beyond the classical slogan of ‘reduce, reuse and recycle’ and use the interplay between these
behaviors strategically. If using shopping bags is an initial step to recycling, as our results suggest,
marketers could use this behavior as an alternative BTL (below the line) media, sometimes more
effective and less expensive than conventional media, as a first step in a communication campaign
to promote waste management behaviors. Currently, different companies choose reusable shopping
bags with sustainability messages as a merchandising branding material without any specific purpose.
Knowing that the use of these bags could also encourage recycling, turns them into an attractive
marketing tool that may be used more strategically.

The integrative model we proposed in this research offers a novel way to think about the
interplay among multiple antecedents of the adoption of recycling behaviors. Subsequent research
and applications may extend it to study the adoption of other pro-environmental behaviors and may
attempt to test more complex paths using, for instance, serial mediation specifications. As has also
been stated in previous research, the most effective behavior change programs involve a combination
of strategies [72]. Our research illustrates how such integration of beliefs and behaviors takes place to
increase recycling. This integration may also be applied to design mixed, multifaceted interventions in
which incentives towards simple reusing behaviors, messages emphasizing perceptions of effectiveness
and nudging should build synergy to encourage effective recycling.
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Roadmap 

 

The following research work contains two interrelated studies conducted on the 

spillover effect between easy and difficult behaviors. Behavioral spillover refers to the effect 

that an individual’s adoption of one initial behavior may have on another behavior. For this 

particular case, we link two studies that seek to understand if a simpler behavior can have an 

effect on another more complex behavior or task. Although our focus is on the pro-

environmental behaviors associated with waste management, the second study was 

undertaken outside this context as it was a laboratory experiment in which it is very difficult 

to measure reduction/ reuse and recycling tasks. However, this study was designed with the 

idea that its results could have future implications in the pro-environmental context. 

 

The first study is a field study that was conducted in a pro-environmental behavior 

context. This context involves behaviors that are intended to produce environmentally 

favorable outcomes or that try not to cause negative impacts on the environment, for 

example, those related to waste management. The possible relationship was analyzed 

between a simple reduction/reuse behavior and recycling behavior, which was our target 

behavior and considered to be more complex. Therefore, we sought to identify spillover 

among these behaviors associated with waste management, which also vary in their level of 

complexity. Additionally, we analyzed whether three individual beliefs such as perceived 

difficulty, self-efficacy, and perceived consumer effectiveness could be necessary conditions 

for there to be a relationship between these behaviors. Considering the importance that 

previous literature has given to the mechanisms through which the spillover effect occurs, we 

also explored whether these beliefs could be mechanisms in the relationship between the 

behaviors analyzed. The results of this first study revealed the possibility of spillover between 
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reduction/reuse and recycling behaviors, which vary in their level of complexity, as well as to 

the conditions by which this effect occurs. Additionally, they led to theoretical implications, 

which can be used to continue exploring the mechanisms by which this effect occurs. This 

opened the possibility of developing a second study to analyze another possible mechanism 

that has been highlighted by previous spillover literature, but, until now, has been little 

explored.  

 

The second study is a laboratory experiment that was undertaken outside the pro-

environmental context. However, it has implications to future interventions which involve 

recycling and use a spillover model. It seeks to identify whether the resources provided 

during an initial task, together with the individual’s own resources, become mechanisms to 

achieve a spillover effect between easy and difficult tasks. In this study as well as in standard 

laboratory conditions and characteristics, the participants do everything they are asked to do. 

Therefore, we analyzed something different from adoption shown by the spillover effect from 

one task to another. Our study showed participants’ performance. As such, not only have we 

made progress exploring and identifying a mechanism that explains an effect on behavior but, 

we have also extended what the previous literature on spillovers has considered as 

manifestations of this effect. Until now, they have been principally focused on adoption. This 

consideration is very useful in a pro-environmental context, particularly for a behavior such 

as recycling, which is our focus of analysis. Getting people to engage in this behavior is a 

first step, fundamental for the adoption of more sustainable consumption patterns. But 

beyond this, we must make advances towards this behavior being successfully adopted. 

Getting people to correctly recycle is an important step to be able to take advantage of the 

benefits that this practice can have as a starting point for business models and closed-loop 

supply chains or the circular economy. 
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Study 1: Behavioral Spillover Between the Use of Reusable Shopping Bags and 

Recycling:  A Field Experiment 

 

1. Introduction  

 

Sustainable consumption is key when endeavoring to achieve economic, social, and 

environmental wellbeing encouraged by sustainable development. In fact, ensuring 

sustainable patterns of consumption and production is one of the Sustainable Development 

Goals (i.e. SDG 12) that must be met by 2030 (United Nations 2018). One of the targets of 

sustainable consumption is to “substantially reduce waste generation through prevention, 

reduction, recycling and reuse” (United Nations, 2018, p. 27). This states the importance of 

adopting a different perspective towards consumption in which not only purchase decisions 

are involved, but use and disposal choices should also be considered (Peattie and Collins 

2009). These decisions are reflected in pro-environmental behaviors, one of which is 

recycling.   

 

Recycling is an important sustainable behavior, but adopting this practice is still a 

challenge in different contexts. Usually, people do not act as a result of their intentions and 

attitudes (i.e. behavioral gap) (Hornik et al. 1995); so, although most people acknowledge the 

importance of recycling, they do not always do it. Thus, finding mechanisms to close that 

‘green gap’ and to encourage people truly adopt recycling have been big concerns throughout 

the almost-50-years of research on this behavior. Although several factors have been 

involved in the study of recycling, little attention has been given to how prior experience with 

other related behaviors (e.g. reducing and reusing) could favor adopting recycling. This 

research aims to explore the relationship between waste-related behaviors through the theory 
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of behavioral spillover. Based on this theory, the adoption of an initial pro-environmental 

behavior could have a spillover effect, increasing the likelihood of adopting another pro-

environmental behavior (i.e. positive spillover) (Thøgersen and Crompton 2009; Truelove et 

al. 2014). Thus, this study proposes a positive spillover between waste-related behaviors as a 

possible path to encourage the adoption of recycling.  

 

Most research on spillovers has considered this phenomenon as a side effect that an 

intervention to encourage a pro-environmental behavior (e.g. incentive, strategy, campaign) 

has on a subsequent behavior. Therefore, few analyses have exploited the potential of 

spillover effects to promote specific, targeted behaviors. This study contributes by developing 

a novel model to promote the adoption of a specific behavior like recycling, taking advantage 

of behavioral spillover. To do this, we also consider the characteristics of potential pro-

environmental practices that could be involved as the initial behavior to favor positive effects 

towards recycling. Until now, previous research, that has not considered specific behavior to 

benefit from the spillover effects, has devoted little attention to what kind of initial behaviors 

should be involved to achieve positive spillovers. Thus, because this study is focused on 

testing a spillover effect on the specific behavior of recycling, we took into account the 

characteristics of behaviors that could favor this positive effect. Specifically, and based on 

prior research on spillovers, we focus our attention on two features: similarity around a 

common goal and differences in behavioral difficulty. Although both have been stated as 

conditions to favor positive spillovers, to the best of our knowledge, no one research project 

has taken advantage of these characteristics together to propose a specific model of positive 

spillover.  
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Prior research has asserted the achievement of a common goal as an important 

motivation to undertake related behaviors (i.e. spillover effect) (Truelove et al. 2014). Hence, 

this research proposes reducing/reusing and recycling as complementary behaviors that share 

a common goal related to waste management which favors the spillover between them. 

Moreover, few studies on spillovers have considered the characteristics and differences 

between pro-environmental behaviors as possible factors that could activate positive 

spillovers.   

 

However, this research does consider these characteristics and differences because our 

target behavior involves several objective and contextual features that make it complex, and 

difficulty is an important factor that influences the performance of any behavior (I Ajzen 

1991; Icek Ajzen 2015; Fujii 2006). Therefore, we find that the differences of complexity 

present a key feature, which is that the initial commitment should have to be the gateway to 

recycling. This is thanks to the positive spillover effect that is expected to happen between 

them. This research, therefore, proposes a novel approach that combines similarity and 

difficulty to test the spillover from easier to complex waste-related behaviors. 

 

Some research about spillover effects has asserted that besides studying the 

phenomenon, it is also relevant to explore conditions and mechanisms that favor this effect. 

This study agrees with such an idea and attempts to understand why, when and how the 

spillover from simple to complex waste-related behaviors may happen. Although several 

variables have been identified as conditions and mechanisms of the spillover, such as 

environmental self-identity, environmental concern, and similarity, this research contributes 

to the literature of spillovers by exploring the role of a new set of factors. Specifically, 

through analyzing beliefs—about what the individual can do and about the effectiveness of 
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their actions (i.e. self-efficacy and perceived consumer effectiveness) as well as a belief about 

the behavior (i.e. perceived difficulty)—as spillover conditions and mechanisms. Although 

these variables have shown remarkable value when pro-environmental behaviors have been 

adopted, including recycling, few have been involved in the analysis of behavioral spillover 

for these kinds of behaviors. 

 

Therefore, this research aims to test if the differences in difficulty between reusing 

and recycling could be used to activate a positive spillover between these behaviors through 

the involvement of individual beliefs as both possible conditions and mechanisms that favor 

recycling adoption. To test this, we conducted a field experiment that allows us to explore the 

spillover between reducing/reusing and recycling behaviors in the real context where they 

occur. Because most research into spillovers has focused on cross-sectional studies, our 

methodological approach uses robust evidence that previous research on spillovers has 

highlighted as something that must better understand the practical benefit of this 

phenomenon.  

 

 

2. Theoretical Framework 

 

2.1 Behavioral Spillover as a Result of Pro-environmental Behaviors (PEB) 

 

In the first paper of the thesis, we defined behavioral spillover as an effect through 

which behaving in a certain way has the potential to leak into another subsequent behavior 

(Thøgersen and Crompton 2009). Prior literature on behavioral spillover between pro-

environmental behaviors has identified positive and negative effects. Thus, by behaving in 

one particular way, people are likely to adopt a subsequent related behavior (i.e. positive 
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spillover); conversely, a separate behavior also could decrease the performance of another 

future behavior or increase a negative subsequent behavior (Nilsson, Bergquist, and Schultz 

2017; Thøgersen 1999a; Truelove et al. 2014) (i.e. negative spillover). Because the spillover 

effect emerges as an unexpected outcome of an intervention, both kind of effects (i.e. positive 

and negative) have been studied. However, some research, taking advantage of behavioral 

spillover to promote sustainable behaviors, has focused on positive spillovers (Lanzini and 

Thøgersen 2014) (e.g. Carlsson et al., 2016; Carrico et al., 2018; Ek & Miliute-Plepiene, 

2018; Lauren et al., 2016; Thøgersen, 1999b; Thøgersen & Noblet, 2012; Whitmarsh et al., 

2018). This study agrees with this perspective and focuses on positive spillovers to promote 

adopting recycling.  

 

2.1.1 Behaviors Involved in Positive Spillovers 

 

By definition, a spillover is an effect on subsequent behaviors not targeted by an 

intervention (Truelove et al. 2014). For example, Lanzini & Thøgersen (2014) found an 

increase in different behaviors (e.g. use of public transport, carpooling, switching off the 

light, and saving water) when people initially went green shopping. This could be a reason 

why these effects have been less explored to explain a target behavior, that is, a desired 

behavior we may encourage people to adopt. Therefore, the kind of initial behaviors that 

should be involved to get positive spillovers on a target behavior has also received little 

attention. Nevertheless, when the purpose is focused on achieving an effect on a specific 

behavior, as this study aims to do for recycling, it is worthwhile understanding the 

characteristics of potential pro-environmental behaviors that could be involved as initial 

practices to favor positive effects towards recycling behavior. Taking into account findings of 

prior research on spillovers, we focus our attention on two specific characteristics of 
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behaviors to study the spillover effect on recycling: similarity around a common goal and 

differences in behavioral difficulty.   

 

Similar Behaviors Aligned to a Common Goal  

 

People tend to categorize everything in their minds. Thus, they tend to conceive of 

repeated acts in broader categories overtime (Thøgersen 1999a) that represent a set of broad 

underlying goals (Dhar and Simonson 2006). Particularly, in a sustainability domain, 

people’s pro-environmental behaviors (e.g. recycling) become aligned in categories 

according to a principle or goal (e.g. waste management) (Truelove et al. 2014). The 

achievement of such a goal is an important motivation to behave in related ways (i.e. 

spillover effect). For instance, Thøgersen (1999a) found that performing an environmentally 

friendly activity (i.e. recycling) increases the likelihood that other activities (i.e. packaging 

waste prevention) would also be performed when both are categorized in the same more 

general mental concept (i.e. waste preventing). Following this reasoning, we focus our 

research on reducing/reusing and recycling as complementary behaviors that share a common 

goal related to waste management and what will favor a positive spillover between them. 

However, these behaviors differ in other characteristics that may have an influence on how 

they are adopted and, consequently, the attainment of the goal they pursue. One of those 

characteristics is behavioral difficulty or complexity, which makes some pro-environmental 

behaviors easier to adopt and others harder.   
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Easier and Harder Behaviors 

 

There are different kinds of complexity (i.e. objective, subjective, and contextual 

complexity). Based on the theory of task complexity, there are specific characteristics of a 

task that make it more or less complex (Campbell 1988; Wood 1986). These characteristics 

or components are the required actions and information cues to perform the task as well as 

the expected outcomes of performing such a task (Wood 1986). In addition, the 

interrelationships among these components result in a coordinative complexity. Moreover, 

the changes in the components or their interrelationships result in a dynamic complexity 

(Wood 1986). The more component, coordinative, and dynamic the complexities are, the 

more complex a task is itself (i.e. objective complexity). Subjective complexity is “a personal 

interpretation of the individual about the complexity of the task that he/she is undertaking” 

(Nadkarni & Gupta, 2007 in Reynolds & Ruiz de Maya, 2013, p. 630). Hence, one individual 

may perceive it to be more difficult to do some tasks than other people, which is why 

subjective complexity has been called perceived difficulty. Finally, contextual complexity 

refers to situational influences and sociocultural conditions beyond people’s control that 

create difficulties, making some behaviors easier than others (I Ajzen 1991; Kaiser 1998; 

Kaiser and Wilson 2004). Therefore, we can suggest that a more difficult behavior is one that 

involves these kinds of complexities.  

 

Recycling is one of those behaviors that, although it might be easier in some contexts, 

it is harder in others. There are countries that provide the structure and actively facilitate 

recycling, but there are also communities with few conditions to promote this behavior 

(Kaiser 1998). Beyond this contextual complexity, as we noted in the first paper, recycling 

involves many actions and requires information to carry it out. There are also multiple 
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expected outcomes. Moreover, these actions, information cues, and outcomes are interrelated 

(e.g. to recycle one material such as plastic you need to know what kind of plastics can be 

recycled and what conditions are needed in the separation stage to favor the process); 

therefore, recycling becomes a complex behavior. Although recycling may be difficult, 

adopting the practice is imperative to address the issue of waste, which is a clear barrier to 

environmental sustainability (Barr 2007; Crociata, Agovino, and Sacco 2015; Fiorillo 2013). 

In the theory of planned behavior, there are control beliefs reflected by self-efficacy, self-

control, and perceived difficulty. These beliefs influence whether the person behaves in a 

certain way (or not) (Icek Ajzen et al. 1980; Sparks, Ajzen, and Hall-box 2002). Behavior 

that is perceived as difficult could be avoided in favor of an easier behavior because people 

prefer simple behavior and letting others behave in more complex ways (Attari 2011). Thus, 

connecting this idea with the theory of spillovers, it could be that an easier behavior is more 

likely to be adopted initially, as a gateway, and then, because the spillover effect, other more 

complex behaviors may be adopted. Previous literature, from the classical ‘foot in the door 

effect’ (Freedman and Fraser 1966) to recent pro-environmental studies (see Lauren et al., 

2016 and Thøgersen & Noblet, 2012), has suggested that there could be a gradual 

engagement from easier to harder activities. Despite this, few studies have considered the 

differences in behavioral difficulty to take advantage of such differences and propose a 

possible path of positive spillovers between easy and complex behaviors (see Lauren et al., 

2016). We believe, therefore, based on this void in the existing literature, that it could be 

worthwhile to use those differences and encourage the adoption of a harder behavior like 

recycling. In fact, Arias & Trujillo (2020) found that a spillover occurs from simple to 

complex in the context of waste-related behaviors. Based on the previously-mentioned 

objective complexity criteria, the use of reusable shopping bags was identified as being an 

easier behavior than recycling. Then, they found that adopting this easier behavior resulted in 
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recycling. Thus, the first purpose of this paper is to test this finding by going beyond the 

relational approach between behaviors. 

 

Most research on spillovers, including the first study we undertook prior to this 

research, has analyzed the spillover effects through cross-sectional approaches, through 

surveys, to establish the correlations and relationships between pro-environmental behaviors 

(Galizzi and Whitmarsh 2019). Little research has focused on experimental and longitudinal 

studies to test causal relationships over time. However, this kind of research is important 

when studying observed behaviors and their relationships under specific conditions of context 

and time in order to fully benefit from spillover phenomenon when promoting targeted 

sustainable behaviors (Lanzini and Thøgersen 2014). Thus, through a longitudinal 

experimental approach, we are going to test if an intervention with the easier behavior of 

using reusable shopping bags could affect the target, more complex, behavior of recycling. 

This is based on prior research on spillovers, including our first thesis study, but taking the 

causal approach of experiments, we propose the following hypothesis:  

 

H1. The use of reusable shopping bags will positively influence the adoption of recycling 

behavior.  

 

As a next step in the analysis of behavioral spillover, previous research has been 

interested in studying why this effect occurs, and we are also interested in this. Hence, 

besides the analysis of a possible spillover between reducing/reusing and recycling, our 

second purpose is to explore the conditions by which the spillover from simple to complex 

waste-related behaviors may occur. 
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2.1.2 Conditions to Favor Positive Spillovers 

 

Some characteristics of behaviors have been analyzed as possible conditions to favor 

positive spillovers. These conditions moderate the relationship between behaviors. For 

example, similarity between behaviors has been stated as important to encourage positive 

effects. Comparable resources as well as the orientation towards the same goal are key 

features to be able to acknowledge similarity between behaviors, which favors positive 

spillovers (Margetts and Kashima 2017; Truelove et al. 2014). Behaviors are perceived as 

similar because they become aligned into categories according to a principle or goal 

(Truelove et al. 2014). Because people tend to be more likely to co-perform behaviors in 

similar categories (Gatersleben, Steg, and Vlek 2002), the achievement of such a goal is an 

important motivation to undertake complementary related behaviors resulting in positive 

spillovers (Margetts and Kashima 2017; Thøgersen 1999a). Resources are important to 

pursue any goal and they are another source of information about the similarity of behaviors. 

When behaviors share the same type of resources (e.g. time, money) they could be perceived 

as similar as they lead to to positive spillover effects (Margetts and Kashima 2017; Thøgersen 

and Ölander 2003). In addition, environmental knowledge and identity support this positive 

spillover between similar pro-environmental behaviors (Truelove et al. 2014).  

 

Another condition to favor spillover effects is behavioral difficulty. As we have 

already explained, complexity is not only the result of objective features of the behavior; it is 

also a subjective perception that the individual has about such behavior (Nadkarni & Gupta, 

2007 in Reynolds & Ruiz de Maya, 2013), and this perception could influence its adoption. 

Based on the theory of planned behavior, in addition to normative and behavioral beliefs, 

individuals need control beliefs to carry out a specific behavior (Sparks, Ajzen, and Hall-box 
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2002). One way by which control beliefs are reflected is through perceived difficulty, defined 

as the perception of the ease or difficulty of performing a given behavior (Yzer, Hennessy, 

and Fishbein 2004). Despite the gradual engagement that could exist from simple to complex 

behaviors (Arias and Trujillo 2020; Freedman and Fraser 1966; Lauren et al. 2016; 

Thøgersen and Noblet 2012), previous literature has also asserted that an initial difficult 

behavior, compared to an easy one, may make environmental self-identity salient, which 

would trigger positive spillovers (Truelove et al. 2014). Thus, it is more likely to expect 

positive effects when the second behavior is easy instead of complex (Truelove et al. 2014). 

 

Perceived difficulty has had a significant effect in the prediction of pro-environmental 

intentions and behaviors, even moderating the intention-behavior link (Cheung, Chan, and 

Wong 1999). In fact, if individuals perceive a pro-environmental behavior as difficult, they 

will not try to act in this way, even though they have the motivation to do so (Fujii 2006). 

Conversely, the perceived ease of implementing a pro-environmental behavior will have a 

positive effect on its adoption (Fujii 2006). Therefore, recycling, as a more complex behavior 

than other pro-environmental practices, could generate an augmented perception of difficulty 

which impedes its adoption (Kaiser 1998). Taking into account the importance of perceived 

difficulty in the adoption of pro-environmental behaviors, and given the role that previous 

research has attributed to it as a condition of positive spillovers, we hypothesized that 

perceived difficulty will moderate the relationship between reducing/reusing and recycling 

behaviors. 

 

H2. The perceived difficulty about recycling will moderate the relationship between the use of 

reusable shopping bags and recycling.  
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Besides difficulty, there are other perceptions and beliefs about the individual and the 

behavior that could also moderate this relationship acting as a condition of the spillover 

proposed. Particularly, there are two specific beliefs about what the individual can do and 

about the effectiveness of their actions that have shown remarkable value in the adoption of 

pro-environmental behaviors. In consequence, these beliefs could also have an important role 

as conditions in the spillover between reducing/reusing and recycling behaviors: self-efficacy 

and perceived consumer effectiveness.  

 

Self-efficacy 

 

Control beliefs to carry out a specific behavior are also reflected by the ability to 

perform such behavior. Self-efficacy has been defined as a belief about one’s capabilities to 

carry out the behaviors or courses of action required to achieve desired outcomes (A Bandura 

1986; Albert Bandura 1977). Because this involves a conviction about the ability to perform a 

behavior, it has been measured with different judgments of those capabilities. Particularly, 

self-efficacy involves having the confidence to be able to behave in a certain way. As a 

measure of the control beliefs needed to carry out a specific behavior (Icek Ajzen et al. 1980; 

Sparks, Ajzen, and Hall-box 2002), self-efficacy has been indicated as an important predictor 

of pro-environmental intentions and behaviors (Hanss et al., 2016; Tabernero et al., 2015 in 

Lauren et al., 2016). Specifically concerning recycling, people “with high judgement of their 

capacity to recycle engage in more recycling behaviors” (Tabernero & Hernández, 2011, p. 

668). Although self-efficacy has evidenced greater importance to explain sustainable 

behaviors, it has been the subject of only a few studies on spillovers (see Steinhorst et al., 

2015 and Lauren et al., 2016). Those studies have focused on the role of self-efficacy as a 

mediator, but this belief has not been considered as a possible condition to favor positive 
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spillovers. We embrace the idea that the role of this belief in behavioral spillover deserves 

more attention. Even more so because self-efficacy has been suggested to be a moderator of 

other relationships (e.g. between attitudes and performance) (Berger and Corbin 1992). 

Hence, we hypothesize that the self-efficacy that the person believes they have to recycle is a 

condition to favor the positive spillover between reducing/reusing and recycling behaviors. 

 

H3. The self-efficacy to recycle will moderate the relationship between the use of reusable 

shopping bags and recycling  

 

Perceived Consumer Effectiveness  

 

An important component in the definition of self-efficacy belief is that it is possible 

for perceived ability to behave in a certain way (A Bandura 1986) to achieve desired 

outcomes (Albert Bandura 1977). Thus, Albert Bandura (1977), who coined the construct, 

differentiates between efficacy expectations and outcome expectations. A related construct to 

outcome expectations or self-efficacy to achieve a goal is Perceived Consumer Effectiveness 

(PCE). As we stated in the first thesis paper, PCE has been conceptualized and measured as 

the degree to which the consumer believes that the effort made in terms of individual action 

can, itself, make a difference (Ellen et al. 1991; Obermiller 1995; Scott 1999). In the pro-

environmental domain, making a difference has to do with achieving a goal to solve an 

environmental problem. This is why, recently, PCE was defined as a “consumer’s estimate of 

his or her ability to contribute to specific sustainable development-related outcomes through 

specific behaviors” (Hanss & Doran, 2019, p. 1). Thus, besides the perceived ability to 

perform pro-environmental behaviors, the belief of the contribution that those behaviors 

could have on environmental problems is also important to act sustainably. This is why PCE 
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has had a promising predictive power in relation to pro-environmental attitudes, intentions, 

and self-reported behaviors, including our target behavior: recycling (Berger and Corbin 

1992; Cleveland, Kalamas, and Laroche 2005; Scott 1999; Sharma and Dayal 2017; 

Straughan and Roberts 1999).  

 

In terms of the environment, PCE has involved general and specific outcomes as well 

as general and specific behaviors. For example, Roberts (1996) refers to PCE as “a measure 

of the subject’s judgment in the ability of individual consumers to affect environmental 

resource problems” (p. 219). This is what prior literature has called a more general domain of 

PCE (Laskova, 2007 in Hanss & Doran, 2019) in which the individual action could refer to 

an ample range of behaviors and, the pursued environmental outcome is also a broad 

spectrum. Conversely, a specific approach of PCE involves specific behaviors to achieve 

targeted environmental outcomes. For instance, purchasing green products, signing petitions 

for environmental preservation, and saving energy have been specific behaviors used to 

measure PCE (Kim & Choi, 2005; Roberts, 1996; Van de Velde et al., 2010 in Hanss & 

Doran, 2019). Even though general and specific approaches of PCE have shown this belief to 

be an important predictor of pro-environmental behavior (Berger and Corbin 1992; 

Cleveland, Kalamas, and Laroche 2005; Scott 1999; Straughan and Roberts 1999), to date, 

the role of perceived consumer effectiveness as a condition for positive spillovers has 

remained unexplored. Moreover, its role in positive spillovers towards recycling has been 

little considered (see Arias & Trujillo, 2020).  

 

We agree with prior research that has asserted the importance of believing that 

individual action could make a difference in environmental problems to encourage pro-

environmental behavior; moreover, PCE has turned out to be a moderator of other 
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relationships (e.g. between environmental attitudes and personal consumer behaviors) 

(Berger and Corbin 1992). Thus, we hypothesized that environmental PCE (i.e. general 

approach) is a condition to favor positive spillovers between reducing/reusing and recycling 

behaviors.  

 

H4. Environmental PCE will moderate the relationship between the use of reusable shopping 

bags and recycling 

 

In addition, we acknowledge what recent literature has suggested about the 

importance of operationalizing PCE with explicit reference to specific target outcomes and 

specific target behaviors (Hanss and Doran 2019). Because the purpose of this study is 

focused on the relationship between specific consumer behaviors (i.e., the spillover between 

reducing/reusing and recycling), and taking into account that the specific goal which aligns 

such behaviors is also important to favor positive effects, we hypothesized that PCE, under 

this specific approach for our target outcome and behavior, is also a condition for the 

spillover between reducing/reusing and recycling behaviors. 

 

H5. The PCE about recycling behavior to achieve a waste management goal will moderate 

the relationship between the use of reusable shopping bags and recycling 

 

Analyzing the conditions that favor positive spillovers is an important input to be able 

to explain why and when these effects happen. Nonetheless, a more comprehensive 

understanding of positive spillovers also needs to explore the mechanisms by which these 

effects occur. In fact, after identifying possible spillovers between pro-environmental 



31 
 

behaviors, most research on the topic has been devoted to identifying those mechanisms that 

explain how one pro-environmental behavior could lead to another.   

 

2.1.3 Mechanisms to Favor Positive Spillovers 

 

Different variables have been analyzed for the mechanisms by which positive 

spillovers emerge. For instance, Truelove et al., (2014) propose that internal vs external 

causal attribution to act could be a reason to undertake other behaviors. They specify that 

when an individual can attribute an initial behavior to an internal cause instead of to external 

incentives, a need for consistency or sense of identity is activated, and this leads to positive 

spillovers. In fact, environmental self-identity has been identified as a variable that mediates 

positive spillovers between pro-environmental behaviors. It seems that an initial behavior 

may change individual’s self-perception as a certain type of person (e.g. a pro-environmental 

person), and this perception leads to other behaviors that are consistent with such an identity 

(Cornelissen et al., 2008; Lauren et al., 2019; Poortinga et al., 2013; Van der Werff et al., 

2013; Ariely & Norton, 2008 in Xu et al., 2018). Contribution ethic, understood as people’s 

sense of making a contribution to address a social/environmental issue, has also been studied 

as a possible mechanism of spillovers. Although some previous literature has theorized 

contribution ethic as a demotivating influence (Thøgersen and Crompton 2009), recent 

studies have observed a motivating effect on public-sphere intentions (e.g. environmental 

volunteering and donations: Lauren et al., 2019). Environmental concern and personal norms 

have also been involved in the mechanisms to engage in positive spillover effects (Carrico et 

al. 2018; Thøgersen and Ölander 2003).  
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 In spite of these efforts, more research is needed to better understand how an initial 

behavior may change specific variables that, in turn, encourage an effect on a subsequent 

behavior. In addition to personal beliefs playing a role as conditions that favor positive 

spillovers, based on previous literature, we propose that these variables may also be changed 

by prior experience. They could also play a role as mechanisms that lead to the spillover 

effect. Thus, our third purpose is to test whether the beliefs we propose as conditions (i.e. 

perceived difficulty, self-efficacy, PCE) may also have a role as mechanisms to lead to a 

positive spillover from simple to complex waste-related behaviors.   

 

Perceived Difficulty as a Mechanism for the Spillover 

 

Previous research has stated that when individuals behave in a pro-environmental 

way, they may acquire skills that make the adoption of other pro-environmental behaviors 

easier (Thøgersen 1999b; De Young 2000)). Although perceived difficulty is categorized as 

an independent concept (Kraft et al. 2005), it has also been closely related with self-efficacy. 

In fact, many measures of self-efficacy about a behavior or task have included perceptions of 

difficulty. For example, Kraft et al., 2005 indicated that “for behaviors that are considered 

difficult to perform, perceived difficulty may tend to measure self-efficacy in much the same 

way as confidence” (p. 493). Because of this correlation between perceived difficulty and 

self-efficacy, it is expected that changes in self-efficacy also generate changes in the 

perception of difficulty. As we already mentioned, prior experience through an initial 

behavior could change the perceived resources and skills (e.g. self-efficacy) the individuals 

have to evaluate and perform subsequent behaviors (Albert Bandura 1977; Truelove et al. 

2014). Therefore, these perceived resources and skills help individuals to reduce the 
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perception of difficulty of a subsequent behavior favoring, in consequence, its adoption. We 

hypothesize that: 

 

H6. The adoption of the use of reusable shopping bags will reduce the perceived difficulty of 

recycling and this, in turn, will increase recycling adoption. 

 

Self-efficacy as a Mechanism for the Spillover  

 

Self-efficacy can change because the information and experience gained over time 

(Ashford, Edmunds, and French 2010; A Bandura 1986; Gist and Mitchell 1992). In fact, 

vicarious experience and feedback on past performance have been asserted to be effective 

sources to increase self-efficacy (Ashford, Edmunds, and French 2010). Particularly, when 

the individuals behave in a pro-environmental way, they may acquire skills that make the 

adoption of other pro-environmental behaviors easier (Thøgersen 1999b; De Young 2000). 

Self-efficacy has also been considered as a factor that motivates behavioral engagement and 

influences the acquisition of new types of behavior, including pro-environmental behaviors 

(Albert Bandura 1977, 2002; Tabernero et al. 2015; Tabernero and Hernández 2011). 

Additionally, self-efficacy has been claimed to be a mediating mechanism that can make 

positive spillover more likely to occur, particularly in water conservation and energy-climate 

domains (Lauren et al. 2016; Steinhorst, Klöckner, and Matthies 2015a). Thus, based on “the 

dynamic nature of self-efficacy in which it depends on past behaviors and influences future 

behaviors” (Bandura, 1986 in Lauren et al., 2019, p. 239), we hypothesize that through the 

adoption of the easier behavior, people will change (improve) their perception of the 

efficiency of recycling. 
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H7. The adoption of the use of reusable shopping bags will increase the self-efficacy belief on 

recycling, and this, in turn, will increase recycling adoption. 

 

Perceived Consumer Effectiveness as a Mechanism for the Spillover  

 

As we mentioned before, PCE is a related concept to self-efficacy in terms of the 

outcome expectancies. As well as the self-efficacy belief, PCE could change through prior 

experience. It has been proposed that individuals’ prior behavior is a cue that could be used in 

people forming beliefs about themselves, including a self-perception influence strategy 

(Allen 1982). In fact, information and feedback gained by positive mastery experiences has 

been considered as including factors that could encourage perceptions of effectiveness about 

individual actions (Berger & Kanetkar, 1995 in Hanss & Doran, 2019; Ellen et al., 1991). 

Prior literature also has suggested that the achievable scope of the requirements, through 

small and manageable tasks that may be successful, could enhance the perceived consumer 

effectiveness (Ellen et al. 1991). Hence, adopting an initial behavior that favors the 

achievement of a specific goal may be a source of information to strengthen beliefs about 

what the individual can do to achieve expected outcomes. At the same time, as PCE is a 

predictor of pro-environmental behavior (Berger and Corbin 1992; Coelho et al. 2017; 

Emekci 2019; Kim and Choi 2005; Kinnear, Taylor, and Ahmed 1974; J. A. Roberts 1996; 

Straughan and Roberts 1999; Webb, Mohr, and Harris 2008), this belief may encourage 

engaging in complementary related behaviors to achieve the shared common goal. 

Additionally, PCE has been indicated to be a mediator of other relationships (e.g. between 

emotions and sustainable purchasing intentions) (Antonetti and Maklan 2014). Thus, we 

hypothesized that:  
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H8. Adopting the use of reusable shopping bags will increase the PCE 

(environmental/specifically on recycling) and these, in turn, will increase the level of 

adoption of recycle. 

 

2.1.4 Summary of Hypotheses 

 

Through the behavioral spillover approach, this study proposes analyzing a possible 

path from simple to complex behaviors to achieve the adoption of a target behavior such as 

recycling. Thus, this research has three specific purposes: a) To understand the relationship 

(spillover) between reducing/reusing and recycling behaviors based on their differences in 

complexity; b) To analyze the conditions by which this positive relationship occurs, focusing 

on three personal beliefs (perceived difficulty, self-efficacy, and perceived consumer 

effectiveness); c) To identify whether these beliefs also have a role as mechanisms through 

which spillover between behaviors associated with waste management occurs. To meet these 

objectives, and based on previous literature on recycling behavior and spillover effects, the 

current research will test the following hypotheses: 

 

Objective 1: 

H1. The use of reusable shopping bags will positively influence the adoption of recycling. 

Objective 2: 

H2. The perceived difficulty about recycling will moderate the relationship between the use 

of reusable shopping bags and recycling.  

H3. The self-efficacy to recycle will moderate the relationship between the use of reusable 

shopping bags and recycling.  
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H4. Environmental PCE will moderate the relationship between the use of reusable shopping 

bags and recycling. 

H5. The PCE about recycling to achieve the goal of waste management will moderate the 

relationship between the use of reusable shopping bags and recycling. 

 

Objective 3:  

H6. Adopting the use of reusable shopping bags will reduce the perceived difficulty of 

recycling and this, in turn, will increase the adoption of recycling. 

H7. Adopting the use of reusable shopping bags will increase the self-efficacy belief of 

recycling and this, in turn, will increase the adoption of recycling. 

H8. Adopting the use of reusable shopping bags will increase the PCE 

(environmental/specifically on recycling) and these, in turn, will increase the level of 

adoption of recycling. 

 

The Figure 1 shows the models with the hypotheses proposed. 

 

Figure 1 

Models to test the hypotheses proposed 
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Note:  

PCE: Perceived Consumer Effectiveness 

Source: Author’s own elaboration 

 

3. Methods  

 

3.1 Overview 

Through conducting a field experiment we were able to test the spillover from simple 

to complex waste-related behaviors in a real context where these behaviors occur. 

Specifically, we tested whether by engaging in the easier behavior of using reusable shopping 

bags people would then engage in a targeted more complex behavior such as recycling. In 

addition, we tested the role of three beliefs that people have about themselves and recycling 

(i.e. perceived difficulty, self-efficacy, PCE) as possible conditions and mechanisms that 

explain why, when, and how this effect happens. As Figure 2 shows, there were three stages 
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of the field experiment: The pre-field experiment stage that involved an independent pre-

study to validate the behavior we would use in our intervention and a screening survey to 

define eligible people to be enrolled in the experiment. Second, taking into account that 

people need time to adopt behaviors and habits in their real life, we undertook a longitudinal 

study that involved a first phase of intervention in which participants adopted the 

reducing/reusing behavior for four weeks. After this, was the final stage, which consisted of a 

call to adopt recycling behavior and report recycling decisions during a further four weeks.  

 

The field experiment had a two-group design in which one experimental group 

received the treatment (i.e. adoption of the reducing/reusing behavior), and one control group 

did not receive the treatment. Performing a field experiment, in an everyday real context, 

contributes to the external validity of our study. Additionally, the longitudinal design allows 

us to test behavioral change over time.  

 

Figure 2 

Stages involved in the field experiment 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

Source: Author’s own elaboration 
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3.2 Pre-field Experiment Stage 

This stage plays an important role in the design of the experiment to control key 

elements from conceptual and methodological approaches. This phase involves two steps 

with clear purposes and carefully designed procedures that guarantee we met the proper 

conditions to run the field stage. Otherwise, the efforts and results gained during the 

intervention and decision-making steps will be wasted. As we already mentioned, our 

contribution is proposing a novel model in which we use the benefits of behavioral spillover 

to favor the adoption of a targeted behavior. Hence, we designed each part of the model 

thoroughly before conducting the field experiment. For example, ensuring the path from 

simple to complex behaviors, recycling being the complex one, was imperative in the design 

because it is the focus of our study. In the same way, we acknowledge what prior literature 

has asserted about some required characteristics of behaviors and people involved in positive 

spillovers—this effect is what we were looking for. Then, we describe the details regarding 

the two steps of this previous stage. 

 

3.2.1 Pre Study 

Purpose and Justification 

We undertook an independent previous study that had two purposes: a) to find the low 

complexity reducing/reusing behavior that would be used during the intervention, b) to 

identify the common goal that aligned such behavior with recycling.  

 

Some studies have pointed towards recycling as an easier behavior than other pro-

environmental behaviors (Carrico et al. 2018; Lanzini and Thøgersen 2014; Truelove et al. 

2016a). However, as we pointed out in the theoretical framework, recycling may be easier in 

some contexts and harder in others, depending on factors that affect contextual complexity. 
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Additionally, based on the elements of objective complexity (see Wood, 1986), recycling 

becomes in a complex behavior. Hence, because our aim is to test the spillover from simple 

to complex in which recycling is our target complex behavior, we needed to ensure the 

behavior used as the manipulation in our study was easier than recycling. In our first thesis 

study, the use of reusable shopping bags was taken as the easier behavior the adoption of 

which ended up having a spillover on recycling behavior. Based on this result, we were 

interested in using this behavior as our manipulation during the intervention. But first we 

needed to validate that, in fact, this reducing/reusing behavior was perceived as easier than 

recycling; otherwise, the pre-study would allow us to choose another easier reducing/reusing 

behavior for the intervention phase. 

 

Once this behavior was defined, we needed to ensure that it was similar to recycling. 

As we have already mentioned, previous literature states similarity between behaviors as an 

important condition to favor positive spillovers (Margetts and Kashima 2017; Thøgersen and 

Ölander 2003; Truelove et al. 2014); additionally, this similarity could be related to the 

achievement of a common goal (Truelove et al. 2014). Therefore, through the pre-study, we 

were able to identify in which specific outcomes people think about reducing, reusing, and 

recycling behaviors, and we then determined a common goal that aligned our 

reducing/reusing behavior with recycling. 

 

Design 

We conducted a survey with 167 people at a local university, including students, 

faculty, and administrative staff. Thus, the people surveyed shared similar characteristics with 

the sample we would recruit for the field experiment. To fulfil the first objective of the Pre-

study, participants were asked about the perceived difficulty and the frequency of having 
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adopted a set of reducing/reusing behaviors. These behaviors were chosen based on the 

results of a previous qualitative study the purpose of which was to identify everyday waste-

related behaviors and categorize them in terms of their objective complexity (Wood, 1968). 

This qualitative analysis gave us an approximation to easier and harder waste-related 

behaviors, including recycling. Supplementary material 1 describes the methodology and 

analysis of this qualitative study. Besides reducing/reusing behaviors, recycling behaviors (at 

home and outside the home) were also included in the pre-study to validate their level of 

perceived difficulty and frequency of adoption. Table 1 shows the set of behaviors assessed 

by the survey. To accomplish the second purpose of the Pre-study, people also were asked 

about the main goal they related to each behavior as well as the importance such goals had 

for them. 

 

Prior research about reducing, reusing, and recycling has referred to the goals that 

these behaviors attempt to achieve (Bagozzi and Dabholkar 1994; Ebreo and Vining 2001). 

Based on those studies, we chose the set of goals that were assessed during the survey (see 

Table 2). 

 

Table 1  

Set of behaviors assessed in terms of perceived difficulty and frequency of adoption 

Behavior Category 

  
Reusing plastic bags Reducing-Reusing 

Giving a new use to packages and containers Reusing 

Consuming natural juices instead of packaged ones Reducing 

Taking reusable bags shopping Reducing-Reusing 

Avoiding disposable items (straws, plates, cutlery) Reducing 



43 
 

Behavior Category 

Recycling (sorting materials from garbage) at home Recycling 

Recycling (sorting materials from garbage) outside the home Recycling 

 
Note: 

Source: Auhtor’s own elaboration 

 

Table 2 

Set of goals assessed (goals related to reducing, reusing, and recycling behaviors) 

Goals References 

  
Reducing waste and litter that end up in landfills, 

streets, the sea, and other places 

Bagozzi & Dabholkar (1994); Ebreo & Vining (2001) 

Reducing materials 

Conserving natural resources and saving the 

environment 

Helping my community and other communities 

Increasing beauty of nature and enhancing an esthetic 

experience 

Promoting better health and quality of life, avoiding 

sickness (less germs, bugs…) 

Providing long-term well-being for future generations 

  
 
Note: 

Source: Authors’ own elaboration 

 

Instrument 

We designed a questionnaire to operationalize the variables and measure them 

regarding the waste-related behaviors and goals. To hide the focus of our research 

(environmental sustainability), we included behaviors and goals in other categories as part of 

the questions. The questionnaire was divided into two parts. The first part was devoted to 

asking about perceived difficulty and frequency of the behaviors; the second part was focused 

on asking about the goals. To measure perceived difficulty, we adapted the scale of Reynolds 

and Ruiz de Maya (2013) through the question “How difficult is it for you to adopt each of 
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the following behaviors” on a seven-point scale (1= very easy – 7 = very difficult). To 

measure frequency of adoption, we asked the question “How often do you X” on a five-point 

scale (1= never – seldom -occasionally – often – 5 = always), X representing each behavior. 

Then, to identify the goal that people related to in terms of each behavior, we asked the 

participants to select the goal they thought the behavior contributed to the most from a drop-

down list that included a set of goals. Finally, they were asked to rank the goals according to 

their personal level of importance. They also answered some sociodemographic questions. 

Supplementary material 2 contains the original questionnaire. 

 

Results 

Finding the low complexity reducing/reusing behavior that would be used during 

the intervention. To accomplish the Pre-Study’ first objective, we defined two criteria to 

start the screening the behaviors. The first criterion was to choose those reducing/reusing 

behaviors that had a perceived difficulty mean lower than that of recycling. Taking into 

account Kaiser & Schultz's (2009) perspective about the frequency of adoption as a way to 

define the level of difficulty of pro-environmental behavior (i.e. “the higher the proportion of 

people who picked these two response categories -often and always-, the easier the behavior” 

p. 194), we used this variable as a second criterion to evaluate the behaviors. Through a 

correlational analysis between perceived difficulty and frequency of adoption, we confirmed 

the theoretical perspective. Thus, negative and significant correlations indicated that the 

easier the perceived the behavior is, the greater its frequency of adoption.  Based on such 

criterion, we chose those behaviors with a mean frequency higher than the frequency of 

recycling. Besides means, we use cumulative frequencies to identify the level of difficulty 

and frequency in which most people were located (mode). Therefore, we identify easy 

behaviors as those whose cumulative frequency of perceived difficulty in levels 1 and 2 (on a 
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7-point scale) exceeded 50% of people surveyed as well as those behaviors whose cumulative 

frequency of adoption in levels 4 and 5 (on a 5-point scale) exceeded 50% of respondents 

surveyed. Table 3 shows the behaviors that met any of these criteria. 

 

Table 3 

Behaviors that met the criteria of perceived difficulty/frequency of adoption 

Behaviors 
Perceived 

Difficulty 

(mean) 

Perceived 

Difficulty in 

levels 1-2 

(%Cumulative 

Frequency) 

Frequency of 

adoption 

(mean) 

Frequency of 

adoption in 

levels 4-5 

(%Cumulative 

Frequency) 

Correlations 

between 

perceived 

difficulty and 

frequency of 

adoption 

      Recycling 

(sorting materials 

from garbage) at 

home 

2.94  3.15   

      Recycling 

(sorting materials 

from garbage) 

outside the home 

3.31  3.30   

      Reusing plastic 

bags 

2.31 64.7% 3.81 64% -0.32 

Consuming 

natural juices 

instead of 

packaged ones 

2.02 74.8% 3.68 62% -0.41 

      Taking reusable 

bags shopping 

2.43 61.1% 3.52 56% -0.63 

Avoiding 

disposable items 

(straws, plates, 

cutlery) 

2.78 Does not fulfill Does not 

fulfill 

Does not fulfill -0.34 

      
 
Note: Correlations are significant at p < 0.05 

Source: Author’s own elaboration 

 

To choose among the three behaviors that met both criteria, we considered that the 

frequency of adoption should not be the highest because, during the phase of intervention in 

the field experiment, participants would be encouraged to increase adopting the chosen 

behavior. Thus, behaviors with a level of adoption close to ‘often’ (level 4 on the scale) were 
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dropped.  An additional feature used to choose the behavior was that it was simply 

operationalized during the intervention. Therefore, based on the analysis of the whole criteria 

and features, we identified “Taking reusable bags shopping” as the reducing/reusing behavior 

to be employed in the intervention of our field experiment. A t-test analysis allowed us to 

confirm this behavior was significantly easier than recycling 𝑀𝑟𝑒𝑐𝑦𝑐𝑙𝑒 𝑎𝑡 ℎ𝑜𝑚𝑒= 2.94; 

𝑀𝑟𝑒𝑐𝑦𝑐𝑙𝑒 𝑜𝑢𝑡𝑠𝑖𝑑𝑒= 3.31; 𝑀𝑟𝑒𝑢𝑠𝑎𝑏𝑙𝑒 𝑏𝑎𝑔𝑠= 2.43; 𝑡𝑟𝑒𝑐𝑦𝑐𝑙𝑒 𝑎𝑡 ℎ𝑜𝑚𝑒−𝑟𝑒𝑢𝑠𝑎𝑏𝑙𝑒 𝑏𝑎𝑔𝑠= -3.55; p= 0.00; 

𝑡𝑟𝑒𝑐𝑦𝑐𝑙𝑒 𝑜𝑢𝑡𝑠𝑖𝑑𝑒−𝑟𝑒𝑢𝑠𝑎𝑏𝑙𝑒 𝑏𝑎𝑔𝑠 = - 5.36; p = 0.00). Hence, throughout the pre-study, we were 

able to validate that the reducing/reusing behavior that was involved in the spillover tested in 

the first paper of the thesis, could also be involved to test the spillover through the field 

experiment.   

 

 Identifying the common goal that aligns reducing/reusing and recycling 

behaviors. Relative frequency was analyzed to identify those goals with which most people 

related each behavior (i.e. recycling and the use of reusable shopping bags). As Table 4 

shows, participants answered that, to a greater extend, recycling contributes to: a) Conserving 

natural resources and saving the environment (27%), and b) Reducing waste and litter that 

end up in landfills, streets, the sea, and other places (25%). Regarding the use of reusable 

shopping bags, participants answered that this behavior contributes, to a greater extend, to a) 

Reducing materials (36%) and b) Reducing waste and litter that end up in landfills, streets, 

the sea, and other places (33%) (see Table 4). Because this last goal was common to both 

behaviors, it was defined as the objective that aligned and categorized our waste-related 

behaviors, making them similar. As we stated in the theoretical framework, a common goal is 

an important motivation to co-perform related behaviors (Margetts and Kashima 2017; 

Thøgersen 1999b). Hence, we also analyzed the importance of “Reducing waste and litter 

that end up in landfills, streets, the sea, and other places” for participants. Because they 
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ranked the goals according to the level of importance, we were able to identify that 71% of 

people ranked this goal among the top three.  Therefore, the goal that aligned our waste-

related behaviors, was also a motivation for participants, which would be a key aspect to 

consider in the next phase (screening survey).     

 

Table 4  

Goals that aligned waste-related behaviors 

Goals to which each behavior is related Frequency Relative Frequency 

Recycling   

Conserving natural resources and saving the environment 43 27% 

Reducing waste and litter that end up in landfills, streets, the 

sea, and other places 

40 25% 

   Using reusable shopping bags   

Reducing materials 59 36% 

Reducing waste and litter that end up in landfills, streets, the 

sea, and other places 

53 33% 

   
 
Note: 

Source: Author’s own elaboration 

 

3.2.2 Screening Survey 

Purpose and Justification 

As we previously mentioned, having a common goal is an important driver to co-

perform related behaviors and obtain positive spillovers between them (Margetts and 

Kashima 2017). Such a common goal should be important to people as a clear motivation that 

encourages them to achieve it through adopting related behaviors. Thanks to the independent 

pre-study, we were able to identify that “Reducing waste and litter that end up in landfills, 

streets, the sea, and other places” was not only a common goal for reducing/reusing and 

recycling behaviors, but also that it was important for people. Thus, the participants in the 
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field experiment should have the same motivation in mind. Therefore, the first purpose of the 

screening survey was to identify potential participants for whom this goal was important. 

Based on the results of the pre-study, in our field experiment, we would then encourage 

people to adopt the use of reusable shopping bags during the intervention phase. 

Subsequently, we would encourage them to adopt recycling behaviors as part of their 

everyday routine, so participants should not already be dedicated re-users or recyclers. 

Hence, the second purpose of the screening survey was to identify potential participants who 

met these criteria. Therefore, the screening survey was the starting point to determine those 

participants who would be eligible for involvement in the field experiment based on three 

criteria: a) they attributed high levels of importance to the goal that aligned the 

reducing/reusing and recycling behaviors; b) they do not already recycle to the maximum 

level; c) they do not already heavily use reusable shopping bags.  

 

Design and Procedure  

To recruit participants, we sent an online advert about participating in a research, the 

purpose of which was “to understand lifestyles, activities, and behaviors that people carry out 

in their everyday lives, which could then guide the design of apps, products, and services that 

fit with and improve such lifestyles”. This advert was sent to undergraduate and graduate 

students as well as administrative staff from two business schools in Bogota, Colombia. This 

choice allowed us to enlist people with different backgrounds in terms of factors including 

occupation, age, income, and level of study. We used different databases managed by the 

universities to reach potential participants. 

 

Besides the purpose of the research, the invitation described the main characteristics 

about the field study to help people decide whether they were interested in participating. 
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Thus, the email specified that they were invited to partake in a field study the duration of 

which would take eight weeks and for which they would receive COP$ 80,000, which was 

split in two payments: 50% at the beginning and 50% at the end of the study. We made this 

decision to ensure participation during the whole experiment. Also, to encourage correct 

participation throughout the experiment, we emphasized that the payment would reward the 

participant’s time as well as their discipline in answering the questionnaires and reports 

during the full eight weeks of the study. However, the payment did not imply they had to 

answer or perform the activities in a specific way. Additionally, the invitation pointed out that 

the whole study would be online, so participants could answer questionnaires and report 

activities from any place and with any electronic device. The whole study used Qualtrics 

software, various websites, and email communication. 

 

At the end of the advert, we included a link where people could sign up with their ID 

and email address. Next to the link, we included a message announcing that registered people 

would receive an email with some initial questions that allowed researchers to verify who met 

the profile to then be able to start their participation in the study.  People were then redirected 

to the screening survey questionnaire, and those who met the criteria were informed via 

email. From 221 people who signed up for the study, 191 answered the survey. At the 

beginning of the questionnaire, people were informed about the purpose of the survey as well 

as the instructions. Then they found the specific questions that operationalized the objectives 

of this phase, which are detailed below. 

 

Instrument 

Based on the purposes of this stage, we designed a questionnaire that specifically 

asked about the goal’s level of importance and the frequency of adoption of the behaviors of 
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interest. To hide the focus of our research (environmental sustainability), we included 

behaviors and goals in other categories as part of the questions. First, we asked for the 

frequency of adoption through the question “How often do you X” on a five-point scale (1 = 

never – 2= seldom -3= occasionally – 4= often – 5=always), X being each behavior. Then, we 

asked for the level of importance through the question “To what extend is X important for 

you”, on a seven-point scale (1= not important at all – 7= very important), X being each goal.  

They also answered some sociodemographic information. Supplementary material 3 

contains the original questionnaire. 

 

Results: Eligible Participants 

According to the criteria defined to be eligible for the field experiment, we analyzed 

the data of 191 respondents and kept those who: attributed a level of importance to the goal 

of “Reducing waste and litter that end up in landfills, streets, the sea, and other places” from 

5 to 7 on a seven-point scale); did not report to recycle at the maximum level; and did not 

report to use reusable bags at the maximum level (i.e. less than 5 on a five-point scale of 

frequency). Thus, from 191 who answered the initial questions, just 65 were eligible for 

participation in the study.  

 

3.3 First Phase: Intervention 

Overview 

As we previously detailed, the intervention phase consisted of a four-week 

longitudinal observation during which we manipulated the adoption of the initial behavior 

(i.e. use of reusable shopping bags), and participants reported their behaviors. There were two 

measurements to design this stage: a test before the four-week intervention (t1) and a test 

after the four weeks of reporting (t2). As a first step, the 65 eligible participants were 

randomly assigned to one group (32 to the treatment group and 33 to the control group). As 



51 
 

we previously explained, the experimental or treatment group were to adopt the 

reducing/reusing behavior while the control group would not receive any treatment. 

 

Procedure 

First, both groups received an email that directed them to answer the test 1 (t1) that 

involved the variables of interest. In the next section, we will explain these variables. People 

who did not answer the pre-test were dropped from the study. Once participants responded 

the pre-test survey, they received the invitation to report their behaviors every week during 

the next four weeks on a website called Lifestyle Diary. The email encouraged both 

participants (i.e. the treatment and control groups) to report their behaviors based on four 

categories (i.e. entertainment, shopping, sports and sustainability) and explained how to do 

this. The decision to involve other categories besides sustainability was made to avoid the 

social desirability bias that sustainability behaviors may generate: the tendency to report 

positive answers and desirable behaviors, even though they were not true, to avoid 

embarrassment and project a positive image (Fisher, 1993; Grimm, 2010). The email sent to 

the participants in the treatment group also included an invitation to perform a new activity in 

their everyday routine and report it in the diary. This new activity was our manipulation (i.e. 

adopting the use of reusable shopping bags). Thus, the Lifestyle Diary website that was 

designed for the treatment group included a section called “New Activities” where the 

participants in this group had to report their behavior about the use of reusable shopping bags, 

while the website for the control group only included the sections for the four categories. 

Supplementary material 4 shows the layout of the Lifestyle Diaries.  

 

Every week, treatment and control groups received a reminder by email, with a direct 

link to the Lifestyle Diary, to report their behaviors during the last week.  When the 
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participants accessed their Lifestyle Diary, they found a specific section for each week (i.e. 

weeks 1, 2, 3, and 4) that directed them to the specific questionnaire report. Supplementary 

material 5 contains a) an example of the reminder for each group; and b) the questionnaire 

report for the intervention phase of the study. 

 

After completing the initial four weeks, participants received an email that thanked 

them for their participation in the first phase of the study. Additionally, they were invited to 

answer some questions to be able to advance to the next phase. This was the test 2 (t2) 

questionnaire which asked about the same variables that were in the test 1 (t1). People who 

did not answer the test 2 (t2) were dropped from the study and received just the initial 50% of 

the payment for their participation in the first phase of the study. 

 

Instruments 

As we described in the overview of this phase, our experimental design involved a test 1 

and test 2. These observations before and after the four-week intervention included the 

following variables: 

 

- Dependent and Independent Variables: reducing/reusing and recycling behaviors 

 

The focal behavior and dependent variable in our study is recycling behavior. We 

operationalized recycling through three decisions that people reported in the second phase of 

the field experiment. Thus, we will explain such measures in the next section. For the tests 1 

and 2, frequency of recycling was measured through the question “How often do you X” on a 

five-point scale (1= never – seldom – occasionally – often – 5= always): X being each item 

related to recycling behavior. Table 5 shows the items averaged to create a composite score 



53 
 

for frequency of recycling as well as the Cronbach’s alpha. Likewise, the independent 

variable is the treatment that consisted of encouraging the use of reusable shopping bags. 

This behavior was carried out by the treatment group for four weeks as a way of fitting our 

experiment with the time that people take to adopt a behavior or habit. For this report, 

throughout the four-week intervention, participants answered the question: “In the last week, 

how often did you use reusable shopping bags?” on a five-point scale (1= never -seldom – 

occasionally – often – 5= always).   As recycling behavior, for t1 and t2, this behavior was 

also operationalized in terms of frequency with the question: “How often do you carry 

reusable bags for shopping?” on a five-point scale (1= never – seldom -occasionally – often – 

5= always).  

 

- Moderators and Mediators Variables 

 

As we previously explained in the theoretical framework, the literature on spillovers has 

highlighted the importance of analyzing the conditions to favor spillover effects, which 

explain why and when the spillover happens, as well as the mechanisms that explain how the 

spillover happens. We propose that some personal beliefs could moderate the relationship 

between reducing/reusing and recycling acting as conditions of this spillover. Moreover, we 

consider that the initial reducing/reusing behavior may change those beliefs and they, in turn, 

could have an effect on recycling. Thus, we stated that the same beliefs could mediate the 

behavioral relationship, acting as mechanisms of the spillover from reducing/reusing to 

recycling. Based on our hypotheses, we tested the role of three variables as both conditions 

(moderators) and mechanisms (mediators) in the proposed spillover between 

reducing/reusing and recycling behaviors. These variables were perceived difficulty of 

recycling, self-efficacy about recycling, and perceived consumer effectiveness. To hide the 
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focus of our research (on pro-environmental behaviors), we asked about these variables for 

behaviors relating to different categories (e.g. entertainment, shopping, sports, and 

sustainability), but these included reusing and recycling behaviors.  

 

Perceived difficulty of recycling was measured by adapting the scale used by Reynolds & 

Ruiz de Maya, (2013) through the question “How difficult is it for you X” on a seven-point 

scale (1= very easy – 7= very difficult), X being each item related to recycling behavior. 

Table 5 shows the items averaged to create a composite score of perceived difficulty for 

recycling. A Cronbach’s alpha of 0.89 in the pre-test and 0.85 in the post-test evidences the 

reliability of this scale.      

 

Self-efficacy about recycling was measured following the standard methodology for 

assessing efficacy beliefs coined by Albert Bandura (1977) and used by different authors  

(e.g. Armitage & Conner, 2001; Sparks et al., 2002; Yordy & Lent, 1993). Thus, this belief 

was measured through the question “If requested, how confident are you that you can X?” on 

a seven-point scale (1= Not confident I can at all – 7= Highly confident I can): X is each item 

related to recycling behavior. Table 5 shows the items averaged to create a single self-

efficacy score about recycling. A Cronbach’s alpha of 0.77 in the pre-test and 0.88 in the 

post-test show that the scale was reliable.  

 

As we stated in the theoretical framework, within the environmental topic, Perceived 

Consumer Effectiveness has covered general and specific environmental outcomes and 

behaviors. Thus, our hypotheses involved both the PCE in the environmental domain as well 

as the PCE about recycling to achieve a specific waste-related goal. Based on previous 

studies and scales which have tested PCE (e.g. Allen, 1982; Straughan & Roberts, 1999), we 
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measured this variable through the question “As an individual, I feel that through my actions 

I can contribute to X” on a four-point scale of agreement (1= Disagree – Partially disagree – 

Partially agree – 4= Agree): X is each item related to environmental issues. Table 5 shows 

the items averaged to create a composite score of Environmental PCE. The Cronbach’s alpha 

of 0.74 in the pre-test and 0.72 in the post-test are within the acceptable range, so the scale is 

reliable. As we acknowledge the importance of operationalizing PCE with explicit reference 

to specific target outcomes and specific target behaviors (Hanss and Doran 2019), according 

to our behaviors of interest and the goal that aligned them, this specific PCE was 

operationalized through two independent items: “As an individual, I feel that by carrying out 

reusable bags for shopping, I can contribute to X”; “As an individual, I feel that by recycling, 

I can contribute to X” on a four-point scale of agreement (1= Disagree – Partially disagree – 

Partially agree – 4= Agree): X is the specific goal of “reducing waste and litter that end up in 

landfills, streets, the sea, and other places”. 

 

- Control Variables 

 

Previous research on recycling behavior has stated that environmental concern, moral and 

social norms, environmental attitude and identity, as well as knowledge are the main 

variables that have explanatory power for recycling (Hornik et al. 1995; Miafodzyeva and 

Brandt 2013). Therefore, we included these as covariates. For most variables, participants 

rated their level of agreement with each statement on a four-point scale (1= Disagree – 

Partially disagree – Partially agree – 4= Agree). To measure environmental concern, we used 

the scale proposed by Ellen et al., (1991). This scale includes four independent beliefs. We 

added the four items to get an idea about how concerned people are about the environment. 

Low/high sums represent high/low environmental concern, this is because the scale proposed 
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by Ellen et al., (1991) uses negative items to operationalize environmental concern. To 

measure moral norm, we adapted the scale proposed by Vining & Ebreo's (1992). The three 

items of this scale were averaged to create a composite score within the acceptable range of 

reliability (pre: 𝛼 > 0.6; 𝑝𝑜𝑠𝑡: 𝛼 > 0.7). Regarding social norms, we adapted two items from 

the scales proposed by Schwartz & Howard's (1980) altruism model and studies undertaken 

by Icek Ajzen et al., (1980) . We obtained a single score the alpha of which evidences an 

accepted range to consider the reliability of the scale (𝑝𝑟𝑒: 𝛼 > 0.7;  𝑝𝑜𝑠𝑡: 𝛼 > 0.6).  We 

adapted the item proposed by Poortinga et al., (2013) to measure environmental identity: “I 

think of myself as a X conscious person”: X being an environmental problem. We used this 

item to inquire about five environmental issues (waste, loss of biodiversity, climate change 

consequences, pollution of water, and environmental problems); we created a composite 

score with these averaged items. The five items were highly correlated (Cronbach’s 𝛼 > 0.8); 

thus, the scale was reliable. Table 5 shows the specific items and scales we used and adapted 

to operationalize each variable. 

   

Knowledge has been an important predictor of recycling behavior. However, previous 

literature has not referred to scales to measuring this construct. Thus, we measured perceived 

knowledge based on the definition of subjective or self-assessed knowledge: “people's 

perceptions of what or how much they know about a product class” (Park et al., 1994, p.71). 

Based on this definition, we proposed four items related to the main aspects people have to 

know about when they recycle: I know how recycling works at my place of residence 

(building/condominium);  I know the conditions (shape, cleaning) to sort recyclable material; 

I know how to separate organic from recyclable material; I know the potential of recyclable 

materials. A Cronbach’s alpha of 0.80 in the pre-test and 0.81 in the post-test shows that the 

four items were highly correlated. Finally, to measure environmental attitude towards 
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recycling, we used the scale proposed by Kaiser & Schultz, (2009). Participants rated the 

statement: “For you, recycling (separate garbage from recyclable materials) is on two 4-

point bipolar scales. On the first scale, the endpoints were Good-Bad; on the second scale, the 

endpoints were Inappropriate - Appropriate. We averaged the two items in a composite score. 

A Cronbach’s alpha of 0.86 in the pre-test and 0.93 in the post-test evidences the reliability of 

this scale. In addition, as Table 5 shows, we controlled by different sociodemographic factors 

the literature refers to on the study of recycling.  

 

Table 5  

Operationalization of Variables 

 

Variable Authors Items Scale 
Cronbach’s 

𝜶 

     
Independent     

Use of reusable 

shopping bags 

Kaiser 

(2008) 

How often do you carry reusable bags for 

shopping?’ (pre-post tests) 

 

‘In the last week, when you could, how often 

did you use reusable shopping 

bags?’(intervention) 

1:Never; 

2:Seldom; 

3:Occasionall

y; 4:Often; 

5:Always 

 

 

Dependent     

Recycling behavior Kaiser 

(2008) 

How often do you: 

- Identify the colors of the bins that represent 

each recyclable material 

-Know the materials that correspond to each 

bin  

-Clean and condition recyclable material 

before sorting 

-Take recyclable material to the collection 

point 

-Recycle (separating garbage) at home 

-Recycle (separating garbage) 

outside the home 
 

1:Never; 

2:Seldom; 

3:Occasionall

y; 4:Often; 

5:Always 

 

Pre: 0.88 

Post: 0.89 

Moderators/Mediat

ors 

    

Perceived difficulty Reynolds 

& Ruiz 

de Maya 

(2013) 

How difficult is it for you? 

- To identify the colors of the bins that 

represent each recyclable material 

-To know the materials that correspond to 

each bin  

-To clean and condition recyclable material 

before sorting 

1: Very easy 

– 7: Very 

difficult 

Pre: 0.89  

Post: 0.85 
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Variable Authors Items Scale 
Cronbach’s 

𝜶 

-To take recyclable material to the collection 

point 

-To recycle (separating garbage) at home 

-To recycle (separating garbage) 

outside the home 
 

     
Self-efficacy Armitage 

& 

Conner, 

(1999a); 

Bandura 

(1977, 

2006); 

Sparks et 

al. 

(2002); 

Yordy & 

Lent 

(1993)  

If requested, how confident are you that 

you can? 

- Identify the colors of the bins that represent 

each recyclable material 

-Know the materials that correspond to each 

bin  

-Clean and condition recyclable material 

before sorting 

-Take recyclable material to the collection 

point 

-Recycle (separating garbage) at home 

-Recycle (separating garbage) 

outside the home 
 

1: Not 

confident I 

can at all – 7:  

Highly 

confident I 

can 

Pre: 0.77  

Post: 0.88  

     
Perceived Consumer 

Effectiveness 

(Environmental) 

Allen, 

(1982); 
Straughan 
& 

Roberts 

(1999) 

As individual, I feel through my actions I 

can contribute to:  

- Solving environmental problems 

- Solving loss of biodiversity (flora and fauna) 

- Avoiding pollution and indiscriminate use of 

water 

- Avoiding climate change 

- Solving waste issues 

 

1: Disagree; 

2: Partially 

disagree; 3: 

Partially 

agree; 4: 

Agree 

Pre: 0.74  

Post: 0.72  

Perceived Consumer 

Effectiveness of 

recycling to achieve the 

waste-related goal  

 

Allen, 

(1982); 
Straughan 
& 

Roberts 

(1999) 

As individual, I feel that by carrying reusable 

bags for shopping, I can contribute to reducing 

waste and litter that end up in landfills, streets, 

the sea, and other places. 

 

As individual, I feel that by recycling, I can 

contribute to reducing waste and litter that end 

up in landfills, streets, the sea, and other 

places. 

1: Disagree; 

2: Partially 

disagree; 3: 

Partially 

agree; 4: 

Agree 

 

     
Control     

Environmental Concern Ellen et 

al. (1991) 

- Environmental problems are not affecting 

my life personally. 

- Environmental problems are exaggerated 

because in the long-run things balance out. 

-I have too many obligations to take an active 

part in an environmental organization. 

-I can think of many things I’d rather do than 

work toward improving the environment. 

  

1: Disagree; 

2: Partially 

disagree; 3: 

Partially 

agree; 4: 

Agree 

 

Moral Norm (recycling) Vining & 

Ebreo 

(1992) 

-I feel a strong personal obligation to recycle 

-I am willing to put an extra effort into recycle 

-I would feel guilty if I do not recycle 

 

 

1: Disagree; 

2: Partially 

disagree; 3: 

Partially 

agree; 4: 

Agree 

Pre: 0.61 

Post: 0.74 

Social Norm 

(recycling) 

Ajzen & 

Fishbein 

(1980); 

Schwartz 

(1980)   

-People who are important to me expect me to 

recycle 

-My neighbors and friends expect me to 

recycle 

1: Disagree; 

2: Partially 

disagree; 3: 

Partially 

agree; 4: 

Agree 

Pre: 0.71 

Post: 0.64 
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Variable Authors Items Scale 
Cronbach’s 

𝜶 

Environmental Identity Poortinga 

et al. 

(2013) 

‘I think of myself as an environmentally 

conscious person’ 

‘I think of myself as a loss of biodiversity 

conscious person’,  

‘I think of myself as a pollution and 

indiscriminate use of water conscious person’ 

‘I think of myself as a climate change 

conscious person’ 

‘I think of myself as a waste issues conscious 

person’ 

1: Disagree; 

2: Partially 

disagree; 3: 

Partially 

agree; 4: 

Agree 

Pre:0.77 

Post: 0.84 

     
Attitude towards 

recycling 

Kaiser 

(2009) 

For you, recycling (separate garbage from 

recyclable materials) is: 

Good-Bad 

Inappropriate 

- Appropriate 

Pre: 0.86 

Post: 0.93 

     
Perceived Knowledge 

(recycling) 

Scale 

proposed 

based on 

the 

definition 

of 

perceived 

knowledg

e of Park 

et al. 

(1994) 

-I know how recycling works at my place of 

residence (building/condominium) 

-  I know the conditions (shape, cleaning) to 

sort recyclable material 

- I know how to separate organic from 

recyclable material 

- I know the potentially recyclable materials 

1: Disagree; 

2: Partially 

disagree; 3: 

Partially 

agree; 4: 

Agree 

Pre: 0.80  

Post: 0.81 

     
Sociodemographics  Gender 

Age 

Marital Status 

Level of Education 

Income 

Occupation 

Housing type 

Household size (# people; area in sqm) 

 

  

 
Note: 

Source: Authors’ own elaboration 

 

3.4 Second Phase: Decisions on Recycling 

Overview 

The second phase of the field experiment involved the adoption of recycling behavior. 

As in the intervention phase, we took into account that people need time to adopt behaviors 

and habits in their real life. Thus, the second phase also consisted of a four-week longitudinal 

observation during which both groups (treatment and control) reported their recycling 

behavior. We designed a new Lifestyle Dairy website on which participants could report 

three decisions on recycling each week: recycling at home, recycling outside the home, and 
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number of bags filled with recyclable materials. Then, we describe the procedure and 

instruments used in this stage of the experiment.  

 

Procedure 

Once participants answered test 2 as the final step of the intervention phase, both 

groups were invited to undertake two new activities as part of their everyday routine and 

report them in a new Lifestyle Dairy during the next four weeks. To mask the real purpose of 

this phase, participants received an email in which they were invited to choose one of those 

activities in any of the four categories for which they had reported their behaviors during the 

first phase: entertainment, shopping, sports, and sustainability. The email also said that the 

second activity would be randomly assigned by the platform. That second assigned activity 

was the same for all participants and was our target behavior (i.e. recycling). Every week, 

treatment and control groups received a reminder by email to report their behaviors related to 

the two new activities during the last week with a direct link to the Lifestyle Diary. We 

designed four websites (one for each category).  Supplementary material 6 shows: a) the 

layout of the Lifestyle Diary for the second phase of the study, b) an example of the reminder 

for each group (category). 

 

The Lifestyle Diary had a specific section for each week (i.e. weeks 5, 6, 7 and 8) that 

directed participants to the questionnaire report. At the end of the eight weeks, participants 

received an email that thanked them for their participation in the study during both phases. 

They were encouraged to answer a final questionnaire with three open-ended questions as a 

kind of final reflection about their behaviors during the previous weeks.  

 

 



61 
 

Instruments 

As we mention in the overview, recycling was operationalized through three 

decisions: frequency of recycling at home, frequency of recycling outside the home, and 

number of bags filled with recyclable materials. Thus, people reported their recycling 

behavior they observed over the week and answered the questions: “In the last week, how 

often did you separate organic from recyclable material at home/outside?” on a five-point 

scale (1= never – seldom – occasionally – often – 5= always). In addition, people were asked 

to report the number of bags with recyclable material they had filled during the last week. 

Supplementary material 7 contains the questionnaire report for the second phase of the 

study. 

 

4. Results 

 

4.1 Descriptive Statistics and Correlation Analyses  

 

The final sample was comprised of 58 participants (31= treatment group; 27= control 

group), 55% were females, and the ages ranged from 18 to 57 (𝑀𝑎𝑔𝑒 = 29 𝑦𝑒𝑎𝑟𝑠, 𝑆𝐷 =

7,76). Table 6 summarizes the descriptive statistics of the sample.   
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Table 6 

Descriptive statistics of the sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  

Source: Author’s own elaboration 

Sociodemographics Percentage 

  
Age 

(18 – 25) 

(26 - 35) 

(36 - 45) 

(46 - 55) 

(56 or over) 

Gender 

Male 

Female 

Occupation 

Employee 

Student 

Freelance 

Other 

Level of Education 

High school 

Undergraduate  

Postgraduate diploma 

Master 

Household Income 

< COP$ 1,000,000 

COP$ 1,000,000 – 3,000,000 

COP$ 3,000,001 – 5,000,000 

COP$ 5,000,001 – 10,000,000 

> COP$ 10,000,000 

Housing Type 

Single-family house 

Building (apartment complex) 

House complex 

Other 

Household Size (people) 

1 - 2 people 

3 - 5 people 

> 5 people 

NR 

Household Size (area) 

< 50 sqm 

50 – 100 sqm 

101- 150 sqm 

151 – 200 sqm 

> 200 sqm 

NR 

 

36.2 

51.7 

6.9 

3.4 

1.7 
 

44.8 

55.1 
 

 

67.2 

17.2 

8.6 

6.9 
 

27.6 

36.2 

25.9 

10.3 
 

14.0 

28.1 

24.6 

19.3 

14.0 
 

39.7 

46.5 

8.6 

5.2 
 

 

34.5 

50.0 

12.1 

3.4 
 

10.3 

55.2 

8.6 

10.3 

5.2 

10.3 
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Table 7 presents the descriptive results which show that, on average, the participants 

in the treatment group occasionally used reusable shopping bags when they had the 

opportunity to do so (M= 3.35; SD 1.07).  Although this was not heavy reusing behavior, the 

people in the treatment group achieved a significant positive change (i.e. increase) in this 

reducing/reusing behavior compared to those in the control group who decreased their 

frequency of use (𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡= 0.29; SD = 0.93; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙=-0.26; SD = 0.89; z = -2,39; p = 

0.017).  Regarding recycling behavior, participants reported that, over four weeks, they often 

recycled, and there was a higher frequency of recycling at home (M=3.84; SD= 0.94) 

compared to recycling outside the home (M=3.67; SD=0.93). The measures taken at home 

were divided by household size (i.e. the number of people living in home and the area of the 

home). We standardized this data taking in consideration that household size is a factor that 

could influence individual recycling behavior. Thus, to be more specific when capturing such 

individual behavior, we obtained the frequency of recycling and the number of bags per 

person and per square meter (sqm) as measures of recycling. The frequency of recycling per 

person was significantly higher in the treatment group than it was in the control group 

(𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡= 1.60; SD = 0.88; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙= 1.36; SD = 0.84 ; z = -2.20; p = 0.028); thus, people 

in the treatment group recycled more often over a month than people in the control group. 

This suggests that by using reusable shopping bags people improved their recycling behavior. 

Additionally, 77.6% of the participants reported filling between one to three bags of 

recyclable material per week.  

 

Regarding individual beliefs, people reported a low perceived difficulty of recycling 

both before and after the intervention (𝑀𝑡1= 3.35; 𝑀𝑡2= 3.09) as well as high self-efficacy 

(𝑀𝑡1= 5.41; 𝑀𝑡2=  5.61)  and PCE in all the dimensions analyzed (environmental and about 
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the specific reusing and recycling behaviors (𝑀𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝐶𝐸: t1= 3.54 ; t2= 3.67 ; 

𝑀𝑟𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔𝑃𝐶𝐸: t1= 3.57; t2= 3.65 ; 𝑀𝑏𝑎𝑔𝑠𝑃𝐶𝐸: t1=3.65; t2= 3.77). 

 

As Table 7 shows, the treatment of engaging in the use of reusable shopping bags was 

positively related to the frequency of recycling at home (per person) (Coef=.15; p=.022). In 

terms of the beliefs we measured, the perceived difficulty of recycling was negatively 

correlated with the self-efficacy belief about recycling (𝐶𝑜𝑒𝑓𝑡1= -.53; p = .000; 𝐶𝑜𝑒𝑓𝑡2 = .73; 

p = .000). Additionally, previous to the intervention (t1), perceived difficulty was negatively 

associated with the perception of effectiveness of individual environmental action (𝐶𝑜𝑒𝑓𝑡1 =

 −.29; 𝑝 = .000) while post intervention (t2) was negatively correlated with the specific 

perception of effectiveness of recycling as individual action (𝐶𝑜𝑒𝑓𝑡2 = −.28; 𝑝 =  .000). 

Self-efficacy was positively correlated with perceptions of effectiveness (environmental PCE 

and specific PCE about recycling and the use of reusable shopping bags) indicating that when 

more people think they are able to recycle, more people think their environmental action 

through reuse and recycling behaviors is useful to achieve environmental goals.  

 

After the intervention, perceptions of effectiveness were positively correlated; the fact 

that the perceptions of effectiveness of using reusable shopping bags and recycling were 

associated confirms, in some way, the alignment of our reducing/reusing and recycling 

behaviors towards the same goal. The outcome variables related to recycling behavior were 

positively associated, suggesting a kind of consistency in recycling actions including 

frequency, the quantity of material, and the behavior outside the home. 
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Table 7 

Descriptive Statistics and Correlations Between Variables 

 

 

 

Variables (Recycling decisions) 

 

Mean (SD) 1. 2. 3. 4. 

 

5. 

 

6. 

   

        

1. Treatment 

 

3.35 (1.07) ___      

        

Frequency of recycling at home  

 

3.84 (0.94)       

2. Frequency of recycling at home  

(per person) 

 

 .15** ___     

3. Frequency of recycling at home 

(per sqm)  

 

 .05 .63*** ___    

Number of bags with recyclable 

material  

 

77.6% hasta 3 

bolsas 

      

4. Number of bags with recyclable 

material  

(per person)  

 

 -.04 .35*** .24*** ___   

5. Number of bags with recyclable 

material  

(per sqm)  

 

 -0.3 .23*** .55*** -.80*** ___  

6. Frequency of recycling outside 

home 

 

3.67 (0.93) -0.5 .28*** .16** .18*** .15** ___ 

Variables (t1) 
 

Mean (SD) 1. 2. 3. 4. 
 

5. 

 

6. 

   

        1. Treatment 

 

3.35 (1.07) ___      

2. Perceived Difficulty  3.35 (1.41)  .05 

 

___     

3. Self-efficacy  

 

5.41 (1.09) -.02 -.53*** ___    

4. General PCE  

 

3.54 (.47)  .11 -.29*** .17*** ___   

5. Specific PCE (Recycling) 

Recycling on environmental 

goal 

 

3.57 (.75) .15** -.07 .17** .60*** ___  

6. Specific PCE (Bags) 

Use reusable shopping bags on 

environmental goal 

3.65 (.69) -.15** .03 .13** .04 .10 ___ 
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Note: Correlation analysis through point-biserial correlation. Significance level: ** p < 0.05; *** p < 

0.01 

Source: Author’s own elaboration 

 

4.2 Manipulation Checks  

 

We performed two manipulation checks. The first confirms the differences in 

complexity between reducing/reusing and recycling behaviors, and the second assesses 

whether the manipulation in the treatment group was successful (i.e. whether there was a 

positive change in the use of reusable shopping bags from the pre-test to the post-test). We 

used a Wilcoxon signed-rank test to perform both checks because the size of the sample as 

well as the normality of the variables. Regarding the first check, as expected, the results 

indicated significant differences between the perceived difficulty of the reducing/reusing 

behavior and that of recycling (𝑧 =  −4.27; 𝑝 = 0.00); the perceived difficulty of recycling 

was higher than that of the use of reusable shopping bags. Additionally, there were not 

significant differences between groups for both the perceived difficulty of recycling and the 

perception of difficulty of the reducing/reusing behavior. Thus, we confirmed that the 

Variables (t2) 

 

Mean (SD) 1. 2. 3. 4. 

 

5. 

 

6. 

   

        
1. Treatment 

 

3.35 (1.07) ___      

2. Perceived Difficulty  3.09 (1.25)  .05 

 

___     

3. Self-efficacy  

 

5.61 (1.11) .02 -.73*** ___    

4. General PCE  

 

3.67 (.38) .05 -.12 .16** ___   

5. Specific PCE (Recycling) 

Recycling on environmental goal 

 

3.65 (.48) -.02 -.28*** .28*** .37*** ___  

6. Specific PCE (Bags) 

Use reusable shopping bags on 

environmental goal 

3.77 (.49) -.09 -.10 .24*** .33*** .36*** ___ 
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behavior we chose as the manipulation for our experiment (based on the pre-study, see 

Section 3.2.1) was, in fact, perceived as easier than recycling.  

 

For the second check, with both measures (t1 and t2) we were able to estimate the 

change in the use of reusable shopping bags. The results revealed a significant difference in 

the change in the use of reusable shopping bags between the treatment and control groups 

(𝑧 = −2.39; 𝑝 = 0.017); the treatment group increased its use of reusable shopping bags 

(13% on average) while the control group’s use decreased (-3.1% on average). Because there 

was a positive change in the reducing/reusing behavior in the treatment group, our 

manipulation was successful. 

 

4.3 Behavioral Spillover Between Reducing/Reusing and Recycling 

 

To assess whether there was a positive effect of the use of reusable shopping bags on 

recycling behavior (i.e. spillover effect), we performed a multiple regression analysis with 

panel data. The analysis examined the effect of the treatment (dummy coded variable with the 

control condition as the reference group) on recycling behavior. This was measured through 

three observed reported measures over four weeks and then standardized by household size. 

The following were the dependent variables: the frequency of recycling at home (per person 

and per sqm), the frequency of recycling outside the home, and the number of bags filled with 

recyclable material (per person and per sqm). In addition to the treatment, we included other 

variables of interest: perceived difficulty, self-efficacy, and PCE. In addition, we controlled 

for environmental concern, environmental identity, attitude, moral and social norms towards 

recycling, as well as for knowledge about recycling. We also controlled for 
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sociodemographic factors such as gender, age, marital status, level of education, occupation, 

income, type of housing, and household size.   

 

We proposed five multiple regression analyses models in which the dependent 

variables were each one of those recycling decisions we have previously mentioned: 

frequency of recycling outside, frequency of recycling at home (per person, per sqm), and the 

number of bags filled with recyclable material (per person, per sqm). The treatment had no 

significant effects on the outcome variables of recycling outside the home and the quantity of 

bags used with recyclable material (per person and per sqm). Supplementary material 8 

shows the other regression models. Table 8 shows the results of the model where the 

frequency of recycling at home, per person, and per sqm are the outcome variables. There is a 

positive and significant effect of the use of reusable shopping bags on the frequency of 

recycling at home per person (𝛽 = 1.57; 𝑝 = 0.00), which supports the first hypothesis (H1). 

Thus, we can suggest that because people in the treatment group increased their use of 

reusable shopping bags over the course of a month (13.0% on average), these participants, in 

comparison with people in the control group, also increased their frequency of recycling at 

home per person. Two covariates had significant effects on recycling behavior: 

environmental identity (𝛽 =  −2,56; 𝑝 = 0.00) and knowledge about recycling (𝛽 =

1.97; 𝑝 = 0.00). Some sociodemographic factors also had a significant impact on recycling 

(See Table 8). 
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Table 8  

Regression Model for recycling behavior (frequency at home) 

Variables Recycling (Frequency at home) 

  
 Per person Per sqm 

 B SE z p B SE z p 

Constant/Intercept 10.24 4.31 2.38 .01 -1.97 .30 -.66 .51 

         Treatment (vs. control)  

(Use of reusable bags)  

1.57 .40 3.91 .00 .015 .033 .46 .65 

         
Variables of interest         

         Perceived Difficulty (recycling) -.68 .26 -2.63 .00 -.004 .019 -.19 .85 

Self-efficacy (recycling) -.15 .19 -.81 .42 -.003 .015 -.20 .84 

General PCE -.35 .40 -.89 .37 -.006 .028 -.21 .83 

Specific PCE (recycling) 1.02 .41 2.52 .01 .037 .034 1.08 .28 

         
Control variables         

         Environmental Concern -.12 .06 -1.84 .07 -.001 .005 -.24 .81 

Moral Norm (recycling) .27 .27 -.99 .32 -.003 .019 -.18 .86 

Social Norm (recycling) .16 .21 .73 .47 -.018 .017 -1.06 .29 

Environmental Identity -2.56 .61 -4.17 .00 -.045 .060 -.76 .45 

Knowledge (recycling) 1.97 .48 4.12 .00 .056 .042 1.32 .19 

Attitude (recycling) .31 .60 .52 .60 .074 .043 1.74 .08 

Gender          

Male 1.05 .41 2.56 .01 .010 .039 .26 .80 

         Age -.07 .03 -2.36 .02 .002 .002 1.03 .30 

         Marital Status          

Married .42 .40 1.05 .30 -.004 .029 -.14 .89 

Living Together .55 .65 .85 .40 .011 .047 .23 .82 

Divorced 2.67 1.29 2.04 .04 -.095 .095 -1.00 .32 

         Level of Education         

Undergraduate 2.23 .70 3.20 .00 .00 .06 .01 .99 

Graduate (post-graduate) .49 .47 1.04 .30 .02 .03 .55 .58 

Graduate (master) 1.64 .70 2.35 .02 -.01 .05 -.18 .86 

         Occupation         

Student 1.36 .59 2.29 .02 .022 .045 .50 .62 

Independent job .13 .56 .23 .82 -.004 .040 -.10 .92 

Other -.91 .71 -1.28 .20 -.042 .054 -.77 .44 

         Income  -.03 .14 -.22 .82 .002 .010 .21 .84 

         Type of housing         

Building (apartment complex) .26 .36 .72 .47 -.030 .026 -1.15 .25 

Houses complex .09 .68 .15 .88 -.088 .048 -1.83 .07 

Other -1.90 .87 -2.20 .03 -.017 .059 -0.29 .77 

         Household size         

# People in the home     -.012 .010 -1.18 .24 

Area (sqm) -.00 .00 -2.61 .00     

Note: Reference category: Gender (Female); Marital Status (Single); Level of Education (High 

School); Occupation (Employee); Type of housing (Single-family home) 

Source: Author’s own elaboration
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4.4 Spillover Conditions 

 

 We tested the hypotheses on the spillover conditions by estimating a simple 

moderation model for each variable of interest. This was an analysis that included bias-

corrected bootstrapping for the 95% confidence interval (CI) based on 5,000 bootstrap 

samples (using the plug-in PROCESS 3.4.1, Model 1, in SPSS) (Hayes 2013). Table 9 shows 

the conditional effects of the variables’ perceived difficulty and PCE on the spillover between 

the use of reusable shopping bags and recycling behavior. Figures 3 (a), (b), and (c) also 

show these conditional effects.  

 

 As expected, perceived difficulty affected the magnitude of the spillover effect; a 

significant interaction was found between the prior perception of the difficulty of recycling 

and the treatment (𝛽𝑖𝑛𝑡 = -.27; F= 9.07; p=.003).  This confirms H2. We controlled for the 

covariates explained in the methodology section: environmental concern and identity, moral 

and social norms, and knowledge and attitude towards recycling. In addition, we controlled 

for sociodemographic factors and prior decisions about recycling (the choice made during the 

previous week). As conditional effects show (see Table 9), the spillover is significant for 

those who reported a below-average Perceived Difficulty (-1SD; Coeff=.62; t=3.58; p=.000) 

while the effect is not significant for those bracketed at  average and above (+1SD). Thus, 

being part of the treatment group increases the frequency of recycling per person by 0.62 SD 

when the perceived difficulty of recycling is low (1.9 in a scale from 1 to 7). Contrary to what 

we expected, H3 was not confirmed because the belief of self-efficacy was not a condition of 

the spillover effect (𝛽𝑖𝑛𝑡= -.12; F= 0.99 p=.321).  
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Table 9 

Results of the Moderation Analysis 

Variables 

Conditional Effects of the focal predictor at values of the 

moderators 

   
Bootstrapped 95% 

Confidence Interval 

Moderators Values 
Effect 

(SE) 
t p values Low Level 

Upper 

Level 

       

Perceived 

Difficulty 

      

-1SD (-1.417) 1.93 .62 (.17) 3.58 .000 .2776 .9594 

Mean 3.35 .23 (.12) 1.86 .064 -.0136 .4785 

+1SD (+1.417) 4.00 a -.15 (.18) -.83 .406 -.5180 .2107- 

       

PCE 

(Environmental) 

      

-1SD (-.467) 3.08 .56 (.17) 3.20 .001 .2143 .9010 

Mean 3.55 .32 (.13) 2.54 .011 .0722 .5733 

+1SD (+.467) 4.00 a .09 (.18) .503 .615 -.2598 .4376 

       

PCE (about 

recycling) * 

      

-1SD (-.747) 2.82 .76 (.20) 3.75 .000 .3600 1.1584 

Mean 3.57 .46 (.12) 3.68 .000 .2115 .7016 

+1SD (+.747) 4.00 a .28 (.14) 1.98 .048 .0017 .5600 

       

  

Note:  

* The perceived consumer effectiveness about recycling behavior to achieve the goal of “Reducing waste and 

litter that end up in landfills, streets, the sea, and other places”. 

a. One SD above the mean is above the maximum observed in the data for the moderator variable, so the 

maximum measurement for this variable in the scale is used for conditioning instead. 

Source: Author’s own elaboration 

 

 In terms of the PCE, both the perception of effectiveness about the environment and 

the perception of effectiveness about recycling were spillover conditions, confirming H4 and 

H5: a significant interaction was found between the PCE (Environment) and the treatment 

(𝛽𝑖𝑛𝑡= -.49 ; F= 3.75 p=.054). We controlled for the covariates explained in the methodology 

section, except identity which is highly correlated with Environmental PCE (Coeff=0.25; 
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p=.000).  In addition, we controlled for sociodemographic factors and prior decisions about 

recycling (the choice made during the previous week). As Table 9 shows, the effect is 

positive and significant for people whose PCE is one SD below the average (Coeff=.60; p= 

.00). As PCE increased, the effect decreases but it is still significant (on the average: Coeff= 

.33; p=.01). However, for people with an above-average PCE (+1SD), the effect is not 

significant. Thus, when people believe that individual action is relevant for the environment 

(3 on a scale from 1 to 4) compared to the people in the control group, the people in the 

treatment group increased their frequency of recycling per person by 0.60 SD. As this belief 

is stronger (3.55 on a scale from 1 to 4), the frequency of recycling per person increases by 

0.33 SD for those in the treatment group. Finally, as people firmly believe their action is 

relevant for the environment (4 on a scale from 1 to 4), being in the treatment group does not 

have any effect on recycling.  

 

 A significant interaction was also found between the PCE (about recycling) and the 

treatment group (𝛽𝑖𝑛𝑡 =-.39; F= 4.33; p=.038). We controlled for the covariates explained in 

the methodology section, except attitude towards recycling, which is highly correlated with 

PCE about recycling (Coeff=0.23; p=.000). In addition, we controlled for sociodemographic 

factors and prior decisions about recycling (the choice made during the previous week). 

Table 9 shows how the effect is significant in all levels of PCE; however, the pattern is the 

same as that of the other variables. As the perception of effectiveness about recycling 

increases, the effect of the treatment on recycling decreases. Hence, being in the treatment 

group increases the frequency of recycling per person by 0.76 SD when there is a PCE about 

recycling, but it is not very high (2.8 on a scale from 1 to 4). As the PCE about recycling 

increases and reaches values of 3.6 and above (on a scale from 1 to 4), being in the treatment 

group increases the frequency of recycling per person by 0.46 SD and 0.28 SD, respectively.   
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Figure 3 (a)  

The effect of the treatment on recycling behavior (spillover effect) at different levels of 

perceived difficulty as a moderator 

 

 
 

 
Figure 3 (b)  

The effect of the treatment on recycling behavior (spillover effect) at different levels of 

Environmental PCE as a moderator 
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Figure 3 (c)  

The effect of the treatment on recycling behavior (spillover effect) at different levels of PCE 

about recycling as a moderator 

 

 
 

Note: 

Source: Author’s own elaboration 

 

 

4.5 Spillover Mechanisms 

 

 To test the hypotheses on the spillover mechanisms, we estimated a simple mediation 

model for each variable of interest. This was an analysis that involved bias-corrected 

bootstrapping at the 95% confidence interval (CI) based on 5,000 bootstrap samples (using 

the plug-in PROCESS 3.4.1, Model 4, in SPSS) (Hayes 2013).  

 

 Our hypotheses were not supported by the results. As Table 10 shows, there is no 

significant relationship between the treatment and the Perceived Difficulty (𝛽 =.071, 𝑝 =

.607) or between perception of difficulty and recycling behavior (𝛽 =-.085, 𝑝 = .203). In 
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contrast, there is a positive and significant relationship between the treatment and the 

recycling behavior, once again confirming the spillover effect between reducing/reusing and 

recycling behaviors. Because the direct effect is significant (𝛽 =.313, 𝑝 = .014), whereas the 

indirect effect is not (𝛽 = .006;   𝐿𝐿95%𝐶𝐼 = −.022, 𝑈𝐿95%𝐶𝐼 = .040), the  perceived 

difficulty of recycling is not a mechanism for the spillover effect between these waste-related 

behaviors. Thus, H6 is not supported. Likewise, the treatment did not have a significant effect 

on Self-efficacy belief or PCE; thus, the use of reusable shopping bags, as an initial behavior, 

was not able to change these beliefs as we expected (see Tables 11 and 12). As these tables 

show, for all the mechanisms proposed, the direct effect of the treatment on recycling was 

significant; conversely, the indirect effects through self-efficacy and PCE were not 

significant. Hence, H7 and H8 were not supported. Regarding the control variables, results 

showed consistency between the regression model and the mediation models for: 

environmental identity, age, occupation (student vs employee) and household size, showing 

significant and negative effects on recycling. However, other variables such as knowledge 

about recycling as well as sociodemographic factors (of gender, level of education, marital 

status, and housing type) became no significant. Moreover, environmental concern and the 

attitude towards recycling appeared as significant in the mediation models, showing a 

negative relationship with recycling behavior. In the mediation models, only social norm 

showed a positive and significant relationship with the recycling variable. 
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Table 10 

Results of the mediation model through Perceived Difficulty 

 

Perceived difficulty 

Path 

Coefficient 

SE t 

Values 

p 

Values 

Bootstrapped 95% 

Confidence Interval 

Low  

level 

Upper 

level 

       
Direct effects 
Treatment (a) -> Perceived Difficulty  

Perceived Difficulty -> Recycling behavior (b) 

Treatment -> Recycling behavior (b) 

 

 

 

.071 

.085 

.313 

 

 

.138 

.067 

.126 

 

 

.515 

1.277 

2.475 

 

 

.607 

.203 

.014 

  

Indirect effects 
Treatment -> Perceived Difficulty -> Recycling 

behavior  

 

 

.006 

 

.015 

   

-.022 

 

.040 

Total effects 
Treatment -> Recycling behavior 

 

 

.319 

 

.126 

 

2.520 

 

.013 

  

Control variables 
Environmental Concern 

Moral Norm 

Social Norm 

Environmental Identity 

Knowledge 

Attitude 

Previous choice of recycling  

Gender 

Age 

Marital Status 

Level of Education 

Occupation 

Income 

Type of housing 

Household size (area-sqm) 

 

-.060 

.082 

.272 

-.595 

-.048 

-.546 

-.519 

-.076 

-.023 

.100 

.045 

.139 

.099 

.045 

-.004 

 

.026 

.130 

.102 

.178 

.109 

.271 

.058 

.142 

.009 

.093 

.081 

.060 

.070 

.082 

.001 

 

-2.369 

.629 

2.665 

-3.349 

-.444 

-2.008 

.8962 

-.535 

-2.562 

1.077 

.563 

2.332 

1.431 

.551 

-4.373 

 

.019 

.529 

.008 

.001 

.657 

.046 

.371 

.593 

.011 

.283 

.574 

.021 

.154 

.582 

.000 

 

 

 

 

 

 

 

 

 

       
 

Note: (a) Use of reusable shopping bags; (b) Frequency of recycling at home per person 

Source: Author’s own elaboration 
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Table 11 

Results of the mediation model through Self-efficacy 

 

 

Self-efficacy 

Path 

Coefficient 
SE 

t 

Values 

p 

Values 

Bootstrapped 95% 

Confidence Interval 

Low  

level 

Upper 

level 

       
Direct effects 
Treatment (a) -> Self-efficacy  

Self-efficacy -> Recycling behavior (b) 

Treatment -> Recycling behavior (b) 

 

 

 

-.059 

.069 

.323 

 

 

.130 

.070 

.126 

 

 

-.450 

.966 

2.550 

 

 

.652 

.334 

.012 

  

Indirect effects 
Treatment -> Self-efficacy -> Recycling behavior  

 

 

-.004 

 

.014 

   

-.039 

 

.020 

Total effects 
Treatment -> Recycling behavior 

 

 

.319 

 

.126 

 

2.520 

 

.013 

  

Control variables 
Environmental Concern 

Moral Norm 

Social Norm 

Environmental Identity 

Knowledge 

Attitude 

Previous choice of recycling  

Gender 

Age 

Marital Status 

Level of Education 

Occupation 

Income 

Type of housing 

Household size (area-sqm) 

 

-.054 

.052 

.260 

-.572 

-.104 

-.526 

.048 

-.085 

-.024 

.110 

.061 

.136 

.086 

.067 

-.004 

 

.026 

.139 

.103 

.179 

.123 

.272 

.058 

.142 

.009 

.093 

.082 

.060 

.070 

.085 

.001 

 

-2.042 

.385 

2.535 

-3.192 

-.848 

-1.931 

.831 

-.597 

-2.663 

1.183 

.745 

2.282 

1.236 

.792 

-4.415 

 

.043 

.700 

.012 

.001 

.397 

.055 

.407 

.552 

.008 

.238 

.456 

.023 

.217 

.429 

.000 

 

 

 

 

 

 

 

 

 

       
 

Note: (a) Use of reusable shopping bags; (b) Frequency of recycling at home per person 

Source: Author’s own elaboration 
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Table 12 

Results of the mediation model through PCE (Environmental) 

 

 

PCE (Environmental) 

Path 

Coefficient 
SE 

t 

Values 

p 

Values 

Bootstrapped 95% 

Confidence Interval 

Low  

level 

Upper 

level 

       
Direct effects 
Treatment (a) -> PCE (Environmental)  

PCE -> Recycling behavior (b) 

Treatment -> Recycling behavior (b) 

 

 

 

.003 

.127 

.318 

 

 

.048 

.192 

.126 

 

 

.064 

.665 

2.513 

 

 

.949 

.506 

.013 

  

Indirect effects 
Treatment -> PCE -> Recycling behavior  

 

 

.000 

 

.009 

   

-.026 

 

.016 

Total effects 
Treatment -> Recycling behavior 

 

 

.319 

 

.126 

 

2.520 

 

.013 

  

Control variables 
Environmental Concern 

Moral Norm 

Social Norm 

Environmental Identity 

Knowledge 

Attitude 

Previous choice of recycling  

Gender 

Age 

Marital Status 

Level of Education 

Occupation 

Income 

Type of housing 

Household size (area-sqm) 

 

-.060 

.082 

.272 

-.595 

-.048 

-.546 

.051 

-.076 

-.023 

.102 

.045 

.138 

.098 

.045 

-.004 

 

.026 

.130 

.102 

.177 

.108 

.272 

.058 

.142 

.009 

.093 

.082 

.059 

.069 

.082 

.001 

 

-2.368 

.629 

2.665 

-3.349 

-.444 

-2.008 

.896 

-.535 

-2.562 

1.077 

.551 

2.332 

1.431 

.551 

-4.373 

 

.019 

.529 

.008 

.001 

.657 

.046 

.371 

.593 

.011 

.282 

.582 

.020 

.154 

.582 

.000 

 

 

 

 

 

 

 

 

 

       

 

Note: (a) Use of reusable shopping bags; (b) Frequency of recycling at home per person 

Source: Author’s own elaboration 

 

 

5. Discussion 

 

 In this study, we explore the possible relationship between two specific pro-

environmental behaviors from the theoretical perspective of spillover effects. Using a 

longitudinal experimental approach, we explored the possible positive effects between 

reducing/reusing and recycling behaviors that differ in complexity. Specifically, we analyzed 
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whether an intervention with an initial easier behavior such as the use of reusable shopping 

bags could be the gateway to start behaving pro-environmentally, which would then lead on 

to engaging in more complex behavior such as recycling. We found evidence that supports 

this positive spillover from simple to complex between waste-related behaviors. This finding 

is consistent with our first cross-sectional study. Moreover, our results agree with previous 

literature that has detailed the possible gradual shift from easier to harder activities, which 

include Freedman & Fraser's (1966) early studies involving the ‘foot in the door effect’ to the 

pro-environmental context studies in different domains (e.g. recycling, water conservation, 

wind power) (Arbuthnot et al. 1976; Lauren et al. 2016; Thøgersen and Noblet 2012).  

 

 An important observation from the literature on spillover effects is the promising line 

of research that is the study of the factors moderating and mediating the occurrence of 

behavioral spillover (Galizzi and Whitmarsh 2019). In line with this observation, our research 

also aimed to answer why, when, and how this spillover from simple to complex waste-

related behaviors happens. We proposed that some beliefs about the behavior itself, about 

what individuals can do, and about the effectiveness of their actions could have a role as both 

conditions and mechanisms for the spillover between reducing/reusing and recycling 

behaviors. Namely, we hypothesized that perceived difficulty, self-efficacy and perceived 

consumer effectiveness were important beliefs to favor this positive spillover.  

 

 Our results showed that perceived difficulty of recycling and perceived consumer 

effectiveness moderate the relationship between the use of reusable shopping bags and 

recycling behaviors. This suggests that both beliefs are conditions to achieve this spillover 

effect. Regarding behavioral difficulty, even though we tested that a spillover from simple to 

complex behaviors is possible, the findings suggest that this subsequent target behavior could 
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be harder to achieve than the initial behavior, but it should not be perceived as too difficult. 

We found that once the perceived difficulty of recycling exceeded low levels (3.34 on a 

difficulty scale of 1-7), the spillover effect of the easier behavior on recycling was not 

significant. This finding is consistent with prior literature that argues difficulty is a moderator 

of the behavioral spillover between pro-environmental behaviors (Truelove et al. 2014) and 

with the idea that people favor easy behaviors for themselves while avoiding the complex 

ones (Attari 2011). Nonetheless, our research contrasts with the argument that positive 

spillovers are less likely to occur from a simple to complex direction (Truelove et al. 2014). 

As our results suggest, the path from easier to harder behaviors is possible under certain 

levels of difficulty for the target behavior, as was previously explained. Hence, we 

contributed to the small amount of research in this area of simple to complex behaviors (see 

Arias & Trujillo, 2020; Lauren et al., 2016; Thøgersen & Noblet, 2012). In addition, we 

indicate that our research could be a new path to encourage pro-environmental actions in the 

domain of waste-related behaviors.  

 

 Regarding the perceptions of effectiveness about the individual action on the 

environment (PCE), we found that this belief affected the spillover between the simple 

reusing behavior and the more complex recycling behavior. This result shows that believing 

individual action can make a difference in environmental problems is a condition that favors 

the positive relationship between specific pro-environmental behaviors, such as the waste-

related ones. We found that PCE is needed to obtain a positive effect between the use of 

reusable shopping bags and recycling; however, for people with high levels of PCE, this 

effect decreased and then became insignificant. PCE has been positioned as an important 

belief to predict and encourage several pro-environmental behaviors (Akehurst, Afonso, and 

Gonçalves 2012; Berger and Corbin 1992; Cleveland, Kalamas, and Laroche 2005; Lee, 
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Haley, and Yang 2019; J. A. Roberts 1996; Scott 1999; Sharma and Dayal 2017; Straughan 

and Roberts 1999); therefore, possibly, when people have strong beliefs about the 

effectiveness of their actions to solve the environmental problems, a set of behaviors emerges 

that are essentially possibilities to act pro-environmentally, and people do not need a gradual 

engagement to adopt sustainable behaviors. 

 

 As we posited, PCE has also been analyzed with explicit reference to specific target 

outcomes and specific target behaviors (Hanss and Doran 2019). Our study also tested the 

role of PCE in this specific context as it focused on the relationship between particular 

reducing/reusing and recycling behaviors aligned towards achieving the specific goal of 

“reducing waste and litter that end up in landfills, streets, the sea, and other places”. We 

found that perceptions of effectiveness about recycling affected the spillover analyzed. Thus, 

the effect of the use of reusable shopping bags on recycling decreased when PCE about 

recycling increased. Possibly, when people have a strong belief about the relevance of 

recycling behavior to solve a directed goal, they need less cues to recycle from other 

behaviors. Previous literature has emphasized the importance that PCE may have in the 

analysis of specific behaviors and specific outcomes (Ellen et al. 1991; Gill, Crosby, and 

Taylor 1986; Hanss and Doran 2019; Wiener and Doescher 1991).  Having found that PCE is 

also important as a condition for a specific relationship between behaviors oriented to a 

specific goal, our research contributes to those arguments. All of these findings about PCE 

support the idea that PCE plays a role in the spillover effects (see Arias & Trujillo, 2020) and 

specify that such a role helps to explain when and why people who start using reusable 

shopping bags then recycle more frequently. To the best of our knowledge, the role of 

perceived consumer effectiveness as a condition for positive spillovers had previously been 

unexplored, so our research makes an important contribution to the literature on this topic. 
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 Moreover, we aimed to test if an intervention through an initial easier behavior, such 

as the use of reusable shopping bags, leads to a change in the beliefs people have about a 

more complex future behavior, such as recycling. Our study, in addition to their role as 

conditions, tested these beliefs as mechanisms of the spillover proposed. Unfortunately, our 

results did not support our hypotheses. Despite self-efficacy having been pointed out as a 

mediator of the spillover effects between pro-environmental behaviors, we did not find 

evidence of that in our research. Thus, our results do not support what previous research has 

argued about the role of the ability to perform a behavior as a mechanism to explain how the 

spillover occurs (Lauren et al. 2016; Steinhorst, Klöckner, and Matthies 2015a). In the same 

way, perceptions of difficulty and effectiveness were not identified as mechanisms of the 

spillover between reducing/reusing and recycling behaviors.  

 

 All these findings suggest several theoretical and practical implications that we detail 

in the following section. 

 

5.1 Theoretical Implications 

 

Recycling behavior 

 

 This study reinforces what prior literature has stated about the importance of 

involving different variables as well as the interaction between them in the understanding of 

recycling and other pro-environmental behaviors (Hornik et al. 1995; McCarty and Shrum 

2001; Miafodzyeva and Brandt 2013). During 50 years of research about recycling, several 

factors have been analyzed to find effective ways to encourage its adoption. Nevertheless, 

few studies had considered other behaviors as variables to be involved in the analysis. In fact, 
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most research has studied behaviors as outcomes instead of explanatory variables. Moreover, 

the interaction between variables to explain recycling has also received little attention. Thus, 

using the relationship between behaviors as well as their interaction with other variables (e.g. 

personal beliefs) we add to the small-in-scale, but promising research that finds a path to 

encourage target behaviors in the behavioral spillover; many of these behaviors are complex 

but imperative, such as recycling (Arias and Trujillo 2020). The struggle to promote and 

effectively achieve this and other pro-environmental behaviors requires research to keep on 

exploring new paths of analysis.  

 

 Similarly, the characteristics of behaviors are a relevant factor to foster pro-

environmental behaviors. No research had devoted efforts to analyze recycling itself and find 

a possible factor in its characteristics (e.g. complexity) that may prevent its adoption. Thanks 

to this approach, we were able to acknowledge the similarities and differences with other 

behaviors as well as to take advantage of this and explore new avenues of analysis. The 

theory on recycling and other pro-environmental behaviors may pay enough attention to the 

characteristics of the behaviors under analysis to find foci of analysis that could be useful to 

direct research on them. 

 

Spillover effects  

 

 Behavioral spillover is a promising strategy to achieve the adoption of different 

behaviors, including sustainable ones. Because of that, spillover effects require research to 

focus more deeply on different features to understand and propose new paths to encourage 

positive effects that move towards desirable behaviors. Although most research on spillovers 

has focused on the understanding of this as a side effect of interventions that promote pro-
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environmental behaviors, our research proposes that more efforts should be devoted to study 

how to take advantage of positive spillovers to favor the adoption of specific targeted 

behaviors: particularly those challenging behaviors that may need an initial push to be 

performed. We chose recycling, but several behaviors could be candidates to design a 

comprehensive mechanism of spillover effects that favor their adoption.  

 

 Having a target behavior in mind opens the possibility of exploring the characteristics 

of each behavior involved in the spillover to take advantage of those that favor a positive 

effect. Prior literature has highlighted the importance of the similarity between behaviors to 

achieve positive spillovers between them (Margetts and Kashima 2017). Our research, taking 

into account such characteristic, proposed and designed a path that had been unexplored by 

the theory of spillover effects. Through our experimental design, we ensured the similarity of 

the chosen behaviors around a common goal to favor positive effects.  Thus, finding a 

significant positive effect between reducing-reusing and recycling behaviors, contributes to 

the extant literature on spillovers, and it has a novel specific path in the domain of waste-

related behaviors.   

 

 Besides similarity, we acknowledged another characteristic (behavioral difficulty) that 

could be used in the analysis of spillover effects to promote a target behavior. As we 

previously mentioned, our results support the idea of a positive spillover from simple to 

complex waste-related behaviors. Thus, our study suggests that it is possible to take 

advantage of such differences of complexity to achieve the adoption of more challenging 

practices, through positive spillovers. If people favor the adoption of easier behaviors (Attari 

2011), and the positive relationship between pro-environmental ones is possible through a 

spillover effect, there could be other easy practices that deserve attention and should be 
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studied to play a role as a gateway of behaviors that are more challenging as well as being 

important. Both characteristics (i.e. similarity and differences in behavioral difficulty) have 

been little explored by spillover theory but could be exploited to propose a positive path in 

different domains. We used them in the waste management domain, but several pro-

environmental contexts may involve different behaviors in which these features offer an 

opportunity to better benefit from the spillover effects. 

 

 Regarding the methodology, we tested the proposed spillover through a field 

experiment in the real context where the behaviors occur. Hence, our experimental and 

longitudinal approach has added to the cross-sectional analyses that have been conducted to 

date (e.g. Arias & Trujillo, 2020; Ha & Kwon, 2016; Thøgersen, 1999a) to test the positive 

relationship between behaviors. Additionally, the present work supports what previous 

research has highlighted about the importance of experimental studies, outside the lab, to 

obtain information about the practical relevance of spillover for pro-environmental behaviors 

(Lanzini and Thøgersen 2014).  

 

Conditions and Mechanisms for Positive Spillovers 

 

 Regarding the conditions to favor the positive spillover, we found evidence that 

personal beliefs are relevant. However, not all the proposed variables showed significant 

effects. For example, although self-efficacy has been pointed out as an important predictor of 

pro-environmental intentions and behaviors, including recycling, this belief about the ability 

to recycle did not evidence any effect on the spillover we tested. Until now, self-perceptions 

such as self-efficacy and self-identity had been involved as mechanisms instead of conditions 

of spillover effects (Huffman et al. 2014; Lacasse 2016; Lauren et al. 2016; Steinhorst, 
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Klöckner, and Matthies 2015b; Truelove et al. 2016b; Van der Werff, Steg, and Keizer 2013). 

Our results suggest mixed ideas about the moderator role of these variables. As we just 

mentioned, the findings about self-efficacy suggest that self-perceptions should not been 

explored as conditions of positive spillovers. However, the findings regarding the perception 

of effectiveness about the individual action, suggest that some of the self-perceptions are 

good candidates to be studied in this role, at least in the simple to complex path proposed. It 

seems that each self-perception acts different and, therefore, every variable deserves specific 

attention. Research about spillover effects should continue strengthening the theory on this 

topic through the exploration of other beliefs of this kind (self-perceptions) to test their 

possible role as conditions of positive spillovers.  

  

 In terms of the mechanisms, more research will definitely be needed to explore how 

the spillover from simple to complex behaviors occurs. At least in the explored context of 

waste-related behaviors, the initial behavior was not able to change any of the beliefs we 

proposed as mechanisms of this spillover effect. Although self-efficacy has been stated to be 

a variable that mediates the relationship between simple to complex behaviors (Lauren et al. 

2016), this was not the case in our tested waste management context. Moreover, it seems that 

the adoption of the initial easier behavior was not enough to change the personal beliefs about 

the difficulty and effectiveness of the subsequent more complex behavior. Thus, there is still 

a gap in the mechanisms that could explain this spillover. Future research is important to 

bridge this gap, considering that the identification of the mechanisms by which spillovers 

happen will give a more comprehensive view of these effects to fully benefit from them.  
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5.2 Managerial Implications 

 

 Recycling remains an important but sometimes complex practice to achieve better 

patterns of consumption. Until now, reducing and reusing have been desirable behaviors 

encouraged so the person does not have to go as far as recycling. This research highlights 

another view of the reducing-reusing-recycling chain in which the initial behaviors may 

favor, instead of avoiding, recycling. Hence, by confirming some ideas stated by the theory of 

behavioral spillover and then applying them to these waste-related behaviors, we found new 

factors (behavior and beliefs) that together may result in the adoption of recycling. Strategies, 

policies, and sustainability initiatives may take advantage of this new view to promote waste 

management behaviors. 

 

 Campaigns about recycling have focused on promoting knowledge and awareness on 

the topic. Others have appealed to make salient a sense of responsibility about waste as well 

as the consequences of them being incorrectly managed. Perhaps, all these efforts have been 

successful to increase a positive attitude about recycling; however, low rates (e.g. Colombia 

rates) of recycled material evidence that people may be concerned and aware about recycling, 

but they do not actually take action (“the behavioral green gap” in Caruana et al., 2016; 

Hornik et al., 1995). Our research adds a novel perspective in which interventions could 

make use of action itself, encouraging and facilitating sustainable behaviors and practices, for 

example, to favor other practices like recycling. As Arias & Trujillo (2020) suggested, public 

and private organizations may direct their efforts towards the adoption of easy behaviors that 

then will end up in other more complex ones. However, as our findings showed, it is 

important to encourage individuals to have a perception of effectiveness about their 
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environmental action as well as to work on the perception of difficulty about recycling. These 

are necessary conditions for the synergy between reducing/reusing and recycling behaviors.   

 

5.3 Limitations  

 

 This research examined the behavioral spillover between reducing/reusing and 

recycling behaviors in the real context where these behaviors occur. Although we aimed to 

capture recycling through observed behavior, the closest we got to achieving this was through 

the reported observed behavior by the participants. We firmly believe that asking people to 

report their previous week’s behavior is a better way of capturing such behavior compared to 

surveys at one particular point in time (cross-sectional study). However, we acknowledge that 

our measure is still a report that people have made about their behavior based on their 

perceptions, in this case, of frequency of recycling, and that many aspects could affect such 

report. Future research should continue exploring recycling through observed behavior, 

maybe exploring new ways to capture such behavior and considering the limitations behind 

the report of people. 

 

 As we mentioned in the methodology, we considered that individual recycling 

behavior may be influenced by household dynamic (size, number of people living together), 

so we controlled for this factor by standardizing our recycling measure by person. Although 

this decision allowed us to capture the individual recycling behavior at home more precisely, 

interpreting this variable may not be easy and practical.  Our results evidenced a positive 

effect of a reducing/reusing behavior on recycling, specifically on the frequency of recycling 

per person at home. This is an important path for future research as we previously stated. 

Future studies should contemplate how to capture individual recycling behavior at home 
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without neglecting the influence that the context of household may have but still involve 

practical measures that may be simultaneously be open to interpretation.  

 

 Our field experimental approach contributes to the external validity of the study. Even 

though we involved different backgrounds (e.g. age, gender, occupation, level of education, 

income) in our sample, this has limitations to being completely representative of the 

population who recycle in Colombia. For example, the whole sample resides in one city 

(Bogotá) and most participants fall in the 18 - 35 range. Moreover, our sample is small. 

Conducting a longitudinal experiment in which we followed people’s behavior for eight 

weeks is not easy to do with an large sample that represents the main features of the 

population. Although these characteristics of the sample do not invalidate our results, we 

hope to conduct future research in which the findings to promote recycling may be inferred 

about the population in Colombia. This could be relevant to guide public policies towards 

waste management in our country. 

 

5.4 Future Research 

  

 Our findings suggest the possibilities of different research opportunities, mainly by 

linking more and new factors to the analysis of positive spillovers that are useful in 

promoting specific pro-environmental behaviors. The theoretical implications section 

mentioned some of these future paths of analysis; however, this section emphasizes one in 

particular that we decided to address in the following doctoral thesis study. 

  

 As mentioned in the theoretical implications section, although the field study allowed 

us to identify the spillover effect that a simple reduction/reuse behavior has on recycling, 
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there is still a gap relating to the mechanisms through which this spillover happens. Previous 

literature has highlighted the relevance of understanding the mechanisms through which the 

spillover effect occurs in order to take full advantage of behavioral spillover (Lauren et al. 

2019). For this reason, future research is needed to identify the mechanisms that explain the 

proposed spillover. Different variables have previously been addressed to explain how one 

behavior can lead to another, mainly some self-perceptions (e.g. self-efficacy, self-identity) 

and environmental attitudes (e.g. environmental concern). However, according to our 

findings, neither previously studied nor little explored personal beliefs functioned as 

mechanisms to explain spillover from a simple behavior to a more complex one. In order to 

identify such mechanisms, it is necessary to explore other factors that, although they have 

been highlighted by the literature on spillovers, have so far not been much involved in their 

analysis. 

  

 One of these factors is the resources that the previous behaviors or tasks provide the 

individual with to be able to perform in the future. The literature suggests that previous 

experience empowers individuals with the resources and capacities to undertake future 

behaviors (A Bandura 1986); in addition, it has been suggested that resources play a 

fundamental role in performing pro-environmental behaviors since they can facilitate or limit 

carrying them out (Margetts and Kashima 2017). In particular, resources have been identified 

as key elements in finding connections between behaviors and perceiving them as similar, 

thus facilitating positive spillovers between them (Margetts and Kashima 2017; Thøgersen 

and Ölander 2003). In fact, evidence suggests that behaviors that require similar resources are 

more likely to be executed together, while those that require different resources are not 

(Thøgersen and Ölander 2003). Thus, resources have previously been studied as conditions 

that moderate positive spillovers (Margetts and Kashima 2017). Despite their importance on 
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this type of effect, resources have, until now, not been explored as possible mechanisms of 

behavioral spillover.   

  

 Based on the above, we conducted a laboratory study proposed with the purpose of 

filling the current gap in the field experiment. It aims to explore the role of resources as a 

possible mechanism to explain the positive spillover between simple and complex behaviors. 

As a result of laboratory conditions, the experiment was developed based on two 

considerations: 

 

a) People’s daily behavior is difficult to simulate in a laboratory setting. Therefore, 

although our focus is on behaviors associated with waste management, the experiment 

is conducted outside the pro-environmental context, maintaining the characteristics of 

the behaviors analyzed in the field (similarity and differences in complexity). It is 

hoped that the laboratory findings can provide a valid mechanism for further 

exploration in the real context of recycling as a target behavior. 

b) During tasks in laboratory studies, the participants do everything they are asked to do, 

mainly because of the incentive conditions associated with this type of experiment. 

Therefore, it is difficult to obtain varied results relating to the adoption of a behavior 

or task. Thus, the laboratory experiment analyzes another manifestation of spillover: 

performance. 

 

Both considerations are useful in the context of recycling. As mentioned throughout 

this study, to recycle, multiple actions and information as well as infrastructure and 

situational conditions are required. This suggests that to facilitate the behavior, 

internal and external resources are required. Hence, the relevance of the mechanism to 
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be analyzed in the laboratory. Additionally, studying the manifestation of spillover 

through performance is useful, since moving towards positive recycling behavior is 

important for materials to be used correctly. Although some materials are separated, 

ultimately many of these end up in landfills because they do not meet the necessary 

conditions to be used—they were not correctly recycled by the consumer. 
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Study 2: Behavioral Spillover from Simple to Complex Tasks: A Laboratory 

Experiment 

 

Overview  

 

 In this study, we employed the perception and use of resources as a mechanism to get 

positive spillovers from adoption to performance. Although resources have been stated as 

being important features to achieve positive effects between behaviors (Margetts and 

Kashima 2017), no one research project had analyzed the specific role of external and 

personal resources in the spillover effects. In this sense, our research proposes a new role for 

the initial task/behavior as a provider of external resources (e.g. information). The adoption 

of this initial task could lead to the increased amount of personal resources (e.g. time) that 

people devote to improving their performance. Thus, one of the main contributions of this 

study is to extend the current understanding regarding spillovers by empirically examining: a) 

whether a positive spillover from adoption to performance could be expected in a path from 

simple to complex tasks, and b) whether this spillover occurs thanks to the resources that an 

initial task provides to activate the personal resources that people then use to perform better. 

Both are important inputs to advance in the analysis and fully harness behavioral spillovers.  

 

1. Theoretical Framework 

 

1.1. Performance as a Manifestation of the Spillover Effect 

 

 Based on the theory of behavioral spillover, it is possible that one behavior generates 

an effect on another behavior. Most of previous research has focused the analysis of this 
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effect on the adoption of a subsequent behavior as the outcome variable; some studies have 

studied measures other-than-adoption to evidence the spillover. For example, Thøgersen & 

Noblet (2012) measured the intentions towards the support of a pro-environmental policy; 

other authors used willingness and intentions to adopt the behavior (Lacasse 2016; Truelove 

et al. 2014) and, more recently, the quantity of resources (e.g. time and money) invested in 

the behavior was measured (Margetts and Kashima 2017). All of these factors show the 

importance of exploring different outcomes to fully understand the role of behaviors as 

explanatory variables and their possible effects on other behaviors. However, to the best of 

our knowledge, little research has involved a relevant feature of behavior: performance. 

Previous research on spillover has not denied the use of this feature (i.e. performance or 

quality of the behavior) as a possible outcome of the spillover effects; nevertheless, the 

possible value has never been explored. Because the level of behavior performance could be 

a valuable outcome, we propose extending the current literature on spillovers through 

analyzing this variable. Thus, one purpose of this study is to take a first step to assess how 

other outcome measures of spillovers, namely performance, could be involved in the analysis 

of the spillover effects. 

 

 Following the proposed path in the field experiment, we aim to test the effect that 

adopting an initial easy task has on the performance of a subsequent more complex task. To 

do this, we focus on one feature that the literature has highlighted about the role of prior 

experience on the performance of individual behavior: giving resources. As previously 

mentioned, from the theory on spillovers, resources are also an important feature to expect 

positive effects (Margetts and Kashima 2017). Nonetheless, only a small among research has 

pointed out the possible role that resources, given by a prior experience, may have on a 

subsequent action.  
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1.2 The role of resources that an initial task can provide to perform a subsequent task  

 

 Prior experience facilitates the performance of individual’s behavior because it gives 

resources (e.g. information, knowledge, capacities) and a sense of control that enable people 

to perform future behaviors (A Bandura 1986; Norman and Conner 1996). Based on the 

theory of spillover effects, when behaviors need comparable resources to be performed, 

people acknowledge them as similar, which favors positive spillovers (Margetts and Kashima 

2017; Truelove et al. 2014). Thus, providing resources could not only enable people to do 

something, but also it also could give the idea of similarity between behaviors which would 

increase the likelihood of co-performing those behaviors. Because this occurs for the 

adoption of the behavior, we expect a similar relationship in terms of performance. In fact, 

past experience with similar or identical tasks is likely to improve performance (Quiñones, 

Ford & Teachout, 1995 in Maynard & Hakel, 1997). Therefore, we aim to test the role of an 

initial behavior (task) as a provider of resources to identify the effect on the performance of a 

future behavior (task).  

 

 We propose resources as a mechanism of this spillover effect. Hence, we do not 

expect a direct relationship between the initial easy task (provider of resources) and the 

performance of a subsequent more complex task. Primarily, people have to recognize they 

have those resources available and then use them to improve their performance in a 

subsequent behavior; thus, we propose an indirect relationship as follows: prior research 

suggests that perceived availability of resources is needed to improve performance ( 

Hochwarter et al. 2007a  in McAllister et al., 2017). Thus, “individuals who are better able to 

manage demands in their environment due to their perceptions of the resources at their 
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disposal (e.g., time and tools), will most likely demonstrate higher levels of performance 

compared to those perceiving a lack of resources” (Zellars et al., 2011 in McAllister et al., 

2017, p. 151). If an initial behavior changes the perceived resources the individuals have at 

their disposal to evaluate and perform subsequent behaviors (Truelove et al. 2014), we expect 

that once people have performed an initial task that provides resources to do a subsequent 

task, they will first acknowledge the resources (i.e. they perceive task 1 is helpful to 

undertake the task 2). Thus, our first hypothesis is: 

 

H1. The initial easy task will positively affect the resources that people perceive at their 

disposal to perform a future more complex task. 

 

 Then, to improve the performance through available resources, those resources must 

be perceived and also used. The use of resources is split into external and personal resources, 

which seem complementary. 

 

1.2.1 External and Personal Resources to Perform a Task 

 

 There are resources external to the individuals (e.g. information, materials, 

infrastructure, tools) that they use to complete required tasks (Bacharach and Bamberger 

1995). Also, individuals use personal resources such as energy and time to perform tasks 

(Hobfoll 2002). An inadequacy of external resources places demands on personal resources, 

and these demands may deplete those resources that people use to enhance the performance 

of a requested task (e.g. people may reduce the effort, knowledge, and skills needed to 

improve the performance) (Bacharach and Bamberger 1995; Clarkson et al. 2010). This 

suggests that proper external resources could conversely encourage a proper use of personal 
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resources to enhance the performance in a task. Based on this idea, we propose that the initial 

easy task provides external resources that, once the individual has perceived them, encourage 

the use of personal resources to improve the performance in a subsequent more complex task. 

Hence, because the external resources could encourage the use of personal resources (e.g. 

time devoted to perform a task), we hypothesize that once people recognize they have 

external resources to perform a task (our first hypothesis), then they will be motivated to use 

their personal resources to enhance their performance, for example, they will be willing to 

devote more of their own time. 

 

H2. The external perceived resources from the initial task will positively affect (increase) the 

personal resources (time) people use to perform the subsequent task. 

 

 Because external and personal resources seem to be complementary in affecting 

performance (Bacharach and Bamberger 1995; Clarkson et al. 2010), the higher the time 

allocated to do a task, the better the performance will be. 

 

H3. The increase of personal resources (time) devoted to do the subsequent task will 

positively affect (increase) the performance of such more complex task. 

 

Figure 1 shows the serial mediation model proposed to test this novel idea of involving 

performance and resources in the analysis of simple to complex spillover effects.  
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Figure 1 

Serial Model to test the spillover between adoption and performance 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
Note: 

Source: Author’s own elaboration 

 

2. Methods  

 

Overview 

 We designed a laboratory experiment through which we were able to test whether the 

adoption of a low complexity task, that provided resources, could improve the performance 

of a subsequent more complex task. We test a mechanism that can give the relationship or 

spillover between the adoption of a task and the performance of another task. That specific 

mechanism is resources—specifically the perception of external resources and the use of 

personal resources.   The laboratory experiment involved two-groups: the experimental group 

received the treatment (i.e. an easier initial task that provided resources), and the control 

group did not receive the treatment (i.e. they did an easier initial task that did not provide 

resources).  
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2.1 Design  

 As we already mentioned, the lab experiment aims to test whether an easier task that 

provides resources is able to generate a spillover effect on the performance of a subsequent 

more complex task, via external and personal resources. To achieve this purpose, we needed 

to design both the initial and subsequent tasks that differ in their complexity. Moreover, we 

had to create a context and flow for the activities during the experiment. To guarantee correct 

design, we started conducting different pilots, as described below:   

 

Pilot Studies 

 Before the final design of the experiment, we conducted several pilots to test different 

activities, assessing their level of complexity as well as making adjustments to the flow, 

instructions, and task designs. Easy and complex tasks were designed based on the theory of 

objective task complexity (Wood 1986), which states that the more information, actions, 

outcomes, and interrelationships that are required to perform a task, the more complex the 

task is.  

 

 The first pilot was conducted with a convenience sample to test an initial set of easy 

and complex tasks to assess the perceived difficulty people had in undertaking them. The 

initial easy task consisted of identifying and then highlighting a specific word from a list of 

60 words. The more complex task consisted of creating a recipe/routine following three-

steps: identifying proper words from a list (i.e. ingredients in the case of a recipe and actions 

in the case of a routine), locating the selected words from the previous step and filling in the 

blanks of five sentences that represent instructions (for the recipe) or activities (for the 

routine) before verifying that each sentence makes sense; arranging the sentences thinking 

about the right order of steps to make a recipe or follow a daily routine of activities. This first 
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attempt showed that both tasks were perceived as similar in terms of level of difficulty. 

Additionally, creating a daily routine seemed to be a more commonly understood task than 

creating a cooking recipe as people that are not used to cooking seemed a bit lost in the 

activity.  

 

 Therefore, we maintained the idea of creating a daily routine for the second complex 

task, but we made adjustments to increase its complexity such as: adding more sentences in 

the second step and asking people to think about possible actions without a guide list. This 

involved three different profiles (worker, student, people at home) for whom a daily routine 

was created by selecting five specific activities (sentences) for each profile and arranging 

them in the correct order to obtain three specific daily routines. This second attempt showed 

that the level of complexity of the initial task was lower than that of the second task, which is 

what we expected. However, we acknowledged that both tasks were not at all related, so we 

changed the initial task for one that was more related to a daily routine. Specifically, we 

asked people to identify actions in a set of 60 words. We also adjusted the wording of 

different sentences and instructions for which people seemed to be confused. This version 

was tested in a second pilot with two different samples of students. 

 

 The second pilot aimed to test the last version of the task design by also measuring the 

performance of the second task as well as the perceived difficulty and self-efficacy of 

individuals. We conducted this pilot with two samples of students in different contexts 

(Colombia and Germany). In this pilot, participants were randomly assigned to a treatment or 

control group; participants in the treatment group conducted both tasks (i.e. low and high 

complexity) while the control group only performed the second complex task. We found 

similar results in both samples. The difficulty of both tasks was perceived as expected; 
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however, the initial easy task played no specific role in the second more complex task, and 

the performance of such subsequent task was similar for both groups. Thus, to expect positive 

effects between both tasks, we realized that we were missing important components from the 

theory of spillovers. First, we acknowledged that more than just being easy, the initial task 

should have a role in the second more complex task to expect a better performance; 

additionally, the connection between both tasks should be clearer due to a common goal that 

aligned them. To achieve this, we had to create a context that favored the alignment of both 

tasks and assign a specific role to the initial easier task that could be tested on the 

performance of the second more complex task.  The final design, as we describe below, 

shows all of these elements.  

 

Context 

 We created a context or situation in which participants would assume the role of 

workers of a fictitious company that faced a high rate of employees unable to work (50% in 

the last year). This situation had caused an increase in costs for the company due to the hiring 

of replacements, the burden of work falling on a small group of employees, as well as a 

decrease in productivity. As such, the company was thinking about using the annual bonus 

that it payed its workers to compensate for the costs they incurred; therefore, the annual 

bonus of each employee was at risk, unless the rate of people unable to work decreases. 

Based on external advise about well-being and human talent, the company wanted to run a 

campaign to promote the balance between personal and work activities. Several studies had 

shown that people tend to be unable to work because of the high burden of work they had, 

which caused stress, anxiety, and concerns; there was also a lack of well-being activities to 

compensate for the burden. The Human Resources department had the idea that all employees 

should participate in the design of the campaign because everybody would be affected 
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(reduction of their annual bonus) if the rate of sick people did not decrease. Thus, through 

performing different tasks, workers (participants) could contribute to the campaign and 

reduce the rate.  

 

Description of Tasks 

 

- Initial Easy Task 

 

 We designed an activity in which two groups took part. In the first, participants were 

provided with resources to help with the next complex task. In the second, resources were not 

provided. The provision of resources consisted of two steps. First, examples and information 

were given (to be watched) about productive and healthy activities to better understand what 

kind of behaviors people could adopt in their everyday routine to achieve a balance between 

work and their personal lives. Second, participants saw examples of productive and healthy 

activities and had to match these examples. These activities would be helpful for the Human 

Resources area to develop the messages that then would be sent to the workers through 

different media outlets. The task which did not provide resources consisted of selecting, from 

a list, ten words related to work and ten works related to well-being. The Human Resources 

area would use the selected words to develop a message from the company promoting a 

balance between work and personal activities. Participants in the treatment group would 

perform the initial task that provided information and examples as resources that would be 

useful to carry out then the second complex task. In contrast, participants in the control group 

would perform the initial task which did not provide information or any other kind of 

resource to use in the performance of the second complex task. Supplementary material 1 

shows the original description of both initial easy tasks. 
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- Second Complex Task 

 

 Following the fictitious story, we designed the second complex task as a 

complementary activity to the communication messages that the Human Resources area 

proposed for the campaign. In the pilot project, the company’s plans for two specific 

departments were presented. The departments in which most people had reported the highest 

rates of sickness absenteeism were: design and production. Thus, the second task consisted of 

creating a routine of mixed activities that allowed workers in both areas to be healthy and 

productive at the same time. The company would encourage people in those areas to 

implement the proposed routine over a month, and the managers would assess the results.  

 

 Even though the experiment was performed out of a pro-environmental behavior 

context, we designed the second complex task trying to mimic actions needed to recycle (e.g. 

following information cues, sorting, arranging). Thus, the second task consisted of three steps 

or subtasks as follows: first, productive or healthy activities were selected from a list of 14 

activities corresponding to different routines. Second, a description of two profiles needed to 

be read: the first belonging to a worker in the department of design, and the second was the 

description of a worker in the production area. Once both profiles were read, the participant 

needed to choose from the activities that were sorted in the first step: those that would create 

a routine for each profile. To create a balanced routine combining work and well-being 

activities, participants needed to select half productive activities and half healthy activities 

until the six activities in total were completed for each worker profile. Thus, participants 

needed to discard two activities from the original list. Third, the six activities in each profile 

needed to be arranged while taking into consideration the right sequence of activities during a 
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regular working day. In this step, participants had to take into account the information 

contained by each activity (e.g. hours, different times of day) as well as a good combination 

of work and healthy activities. Supplementary material 2 shows the original description of 

every step in the second task.  

 

Common Goal  

 

 We involved a common goal because this factor has been recognized, in previous 

research, as an important variable to perform similar tasks that favor positive spillovers 

(Margetts and Kashima 2017; Thøgersen and Ölander 2003; Truelove et al. 2014). To 

operationalize the goal, we appealed to two elements: first, based on the context we created 

for the experiment, we stated that the company had defined a goal to decrease the rate of 

people unable to work by at least 30%. Otherwise, the annual bonus of each worker would be 

at risk. Second, we linked achieving this goal to paying the participants as follows: the annual 

bonus was COP 15,000, which was the maximum quantity the participants could earn if the 

common goal was fully achieved; if the common goal was almost achieved, all participants 

received COP 10,000; finally, if the common goal was not achieved, participants earned COP 

5,000. Whether the goal was achieved depended on the contribution and performance of each 

task. For example, each participant had to do the initial easy task that contributed in a small 

way to the common goal (10%). The second more complex task was optional for each 

participant. It would significantly contribute to the common goal (20%), but only 40% of the 

participants were required to do it. Because there was a total of 100 participants, only 40 

people had to perform the second task well for everybody to receive the full COP 15,000 

payment. However, if the 40 people who decided to undertake the second more complex task 
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performed it incorrectly, the common goal would be almost or not achieved, and the payment 

for everybody would decrease.3 

 

 

2.2 Procedure 

 Students studying different programs at Los Andes University were recruited through 

an online call to participate in research the purpose of which was “to understand the factors 

that influence the adoption of behaviors by students”. They were invited to participate in an 

experiment which would last between 15-20 minutes and for which they would receive 

between COP 5,000 and 15,000. We used different databases the university had to contact 

potential participants.    

 

 On arrival at the laboratory, participants were given a computer that contained the 

instructions for the activity. The whole activity was carried out online using Qualtrics, with 

which participants were randomly allocated in the treatment and control groups (91 

participants to the treatment group and 90 participants to the control group). First, once 

participants read the context and general instructions of the activity, they had to do the initial 

easy task that contributed a small percentage to the common goal. Depending on the group, 

people in the treatment performed the easy task that provided resources to do the second 

more complex task, while participants in the control group performed the easy task that did 

not provide any resources for the subsequent task. After completing the easy task, all 

participants were asked about the level of difficulty of the initial task they had done. Then, 

 
3 This design raises a social dilemma in which there is a possibility of free riding (some participants may not do 

the requested task but expect others to do it and then benefit from the result). Despite being an interesting 

dimension to study as part of behavioral changes as well as being present in the experiment, this dilemma was 

not used as an object of study. This was because we considered it does not capture important information to 

explain spillover and is, therefore, outside the scope of this research.    
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they were invited to perform the second more complex task with the explanation that this task 

would contribute a large percentage to being able to achieve the common goal. Participants 

read a short description of the second task that included all the actions and steps they had to 

follow.  

 

 After the description, the instruction also included the following message: 

“Remember that the second task is optional. There are 100 participants, including you, and 

just 40 of you have to do the second task well to achieve the common goal of reducing the 

number of sickness and absenteeism by 30%”. To clarify what performing well the second 

task means, the instructions included the following statement: “Doing the second task well 

means having at least an 85% accuracy rate in each step of the task: correctly sorting between 

12 and 14 activities, correctly choosing at least five out of six activities for each profile, and 

correctly arranging at least five out of six activities for each routine”. The instructions ended 

by announcing that the Human Resources area would assess participants’ performance for 

who decided to do the second task to test if the common goal was fully, partially, or not at all 

achieved. Therefore, everybody would be paid.  

 

 Once the instructions for the second task were presented, participants made their 

decision to either do it or finish their participation in the activity. Before starting the second 

task or leaving the activity, both those who decided to performing the second task and those 

who decided to finish the activity were asked about how difficult they thought the second 

task would be and how confident they felt about doing it (i.e. perceived difficulty and self-

efficacy). Both variables are important beliefs to perform any task or behavior (Bandura, 

2000; Fujii, 2006); thus, we included these as covariates.  
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 Participants who decided to do the second more complex task, advanced through the 

three steps (see section 2.1 Description of Tasks). Each step or sub-task had a chronometer to 

quantify the time the participants spent doing each sub-task. After completing the second 

task, participants finished their participation by answering a questionnaire that included the 

variables of interest and sociodemographic factors. 

 

2.3 Instruments 

 

Description of Variables 

 

- Dependent and Independent Variables  

 

 Performance was our outcome variable. Similarly to other authors who have tested 

cognitive tasks with different levels of complexity, we appealed to accuracy (i.e. number of 

errors) in the answers to measure performance (Mani et al. 2013). The second task involved 

three steps: sorting activities in two groups, choosing activities for two profiles, and 

arranging those activities in a daily routine for each profile. All these steps were graded using 

a five-point scale in which five was the highest performance and one the lowest (5= 85%-

100% accuracy; 4= 65%-85%; 3= 45%-65%; 2= 25%-45%; 1= less than 25% accuracy). The 

average of all three steps gave the total performance (i.e. how well was the second task done) 

for every participant. Table 1 shows the criteria to grade performance in each stage of the 

second task.    
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Table 1 

Criteria to grade performance in the second task 

 

Step/subtask 2 Accuracy % Total actions Score 

 

a. From a list of 14 

activities corresponding 

to different routines, 

select those which may 

be identified as 

productive or healthy 

activities. 

 

85%-100% 

 

 

Between 12 and 14 activities properly 

classified 

 

 

5 

 

65%-85% 

 
10 – 11 

4 

 

45%-65% 

 

7 – 9 3 

 

25%-45% 

 

4 – 6 2 

 

less than 25% Less than 4 1 

 

b. Once both profiles have 

been read (design and 

production), choose from 

the activities in the first 

step those that would 

apply to create a routine 

for each profile; to create 

a balanced routine 

(combining work and 

well-being activities), 

select half-productive 

activities, half- healthy 

activities until 

completing 6 activities in 

total for each worker 

profile. 

 

 

85%-100% 

 

 

Between 10 and 12 activities properly 

chosen  

 

 

5 

 

65%-85% 

 

8 – 9 

 

4 

 

45%-65% 6 – 7 

 

3 

 

25%-45% 

 

3 – 5 

 

 

2 

 

less than 25% Less than 3 1 

 

c. Arrange the 6 activities 

in each profile thinking 

about the right sequence 

of activities during a 

regular working day. To 

do so, take into account 

the information given by 

each activity (e.g. hours, 

different times of day), 

and consider a good 

combination of activities 

relating to work and 

health. 

 

 

85%-100% 

 

 

Between 10 and 12 activities properly 

arranged 

 

 

5 

 

65%-85% 

 

8 – 9 

 

4 

 

45%-65% 

 

6 – 7 

 

3 

 

25%-45% 

 

3 – 5 

 

2 

 

less than 25% Less than 3 1 

 

Note: 

Source: Author’s own elaboration 
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 Our independent variable was the treatment, which consisted of an initial easy task 

that provided resources to do the second more complex task. This was previously described 

in section 2.1 Description of tasks 2.1. 

 

- Resources as the Proposed Mechanism 

 

 As we stated in the theoretical framework, there could be external and personal 

resources. External resources should be perceived as being available for the individuals 

before they can be used. We hypothesized that treatment was a provider of external resources 

(e.g. information, examples, and cues), which would facilitate the performance of the second 

task. Thus, we measured the perceived resources provided by the initial task through the 

following questions: “Do you think having done X1 was helpful to then do X2?”, “Do you 

think having done X1 gave you useful information to then do X2?” (X1 is the initial task and 

X2 is the second task). The answers were measured on a five-point scale (1= I think it was not 

helpful at all – 5 = I think it was totally helpful); (1= I think it did not give useful information 

at all – 5 = I think it totally gave useful information).  Additionally, based on the literature 

relating to resources, we propose personal resources as complementary to external resources. 

Hence, after perceiving there are external resources at their disposal, individuals devote their 

personal resources (e.g. effort, energy, time) to performing a specific task. We used time as a 

personal resource and measure it through an objective measurement counting the time people 

spent doing the second task).  
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- Control Variables 

 

 As we previously stated, self-efficacy and perceived difficulty affect performance 

(Gist & Mitchell, 1992 in Maynard & Hakel, 1997). Because prior experience could provide 

resources that reduce the perception of difficulty and improve the perception of efficacy to 

deal with a subsequent task/behavior, both may affect the performance of such task/behavior 

(Truelove et al. 2014). Thus, we controlled for these variables.  

 

 Perceived difficulty was measured after the performance of the initial easy task and 

before the performance of the second more complex task. Based on the scale used by 

Reynolds & Ruiz de Maya (2013), perceived difficulty was measured after the tasks through 

the question “How difficult was it to complete the requested task?” on a seven-point scale 

(1=very easy - 7=very difficult). Perceived difficulty before the second task was measured 

through the question “How difficult will it be for you to do X” (X is the description of the 

second task) on a seven-point scale (1=very easy – 7=very difficult). 

 

 Self-efficacy was measured before the performance of the second complex task. 

Following the standard methodology for assessing efficacy beliefs coined by Bandura (1986), 

and Bandura and Baumeister (1999) and used by different authors (e.g. Armitage & Conner, 

2001; Sparks et al., 2002), this belief was measured through the question “How confident are 

you that you can X, following the instructions?” (X is the description of the second task) on a 

seven-point scale (1= Not confident I can at all – 7= Highly confident I can).  
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3. Results 

 

3.1 Descriptive Statistics and Correlation Analyses 

 

 The sample comprised 181 students who were studying different programs at Los 

Andes University in Bogotá, Colombia. Most were undergraduate students and 52 % were 

male between 17 - 37 (𝑀𝑎𝑔𝑒 = 21 𝑦𝑒𝑎𝑟𝑠, 𝑆𝐷 = 3,42). Table 2 summarizes the descriptive 

statistics of the sample. 

 

 Table 3 includes the descriptive results of the key variables and shows that people 

who decided to undertake the second complex task were awarded an acceptable score of 

performance (𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 = 3.10, SD = 0.94; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙 = 3.22, SD = 0.61). Regarding the 

perceived resources to do the second task, people in both groups found the initial task to be 

helpful (𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 = 4.20; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙 = 3.70) and a provider of useful information 

(𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡= 4.14; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙 = 3.72) to perform the second task. However, as expected, 

people in the treatment group perceived the initial task to be significantly more useful than 

people in the control group. In terms of the personal time resource, participants spent around 

12-13 minutes doing the second complex task (𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡= 11 min, 56 sec; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙= 13 

min, 16 sec). The initial task was perceived as easy (𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡= 2.86; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙= 2.87), and 

the second task was perceived as more complex (𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡= 4.46; 𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙= 4.50). 

Participants felt confident about being able to perform the second task (𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 4.98; 

𝑀𝑐𝑜𝑛𝑡𝑟𝑜𝑙 = 5.08), and 96% of them decided to do it. 
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Table 2 

 Descriptive Statistics of the Sample 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Note: 

Source: Author’s own elaboration 

 

 

 

Sociodemographics Percentage 

Age 

(17 – 25) 

(26 - 35) 

Gender 

Male 

Female 

Occupation 

Employee 

Student 

Freelance 

Other 

Level of Education 

High school 

Undergraduate  

Postgraduate  

Marital Status 

Single 

Married 

Living Together 

Home City  

Bogota 

Bucaramanga 

Ibagué 

Villavicencio 

Cali 

Cúcuta 

Neiva 

Barrancabermeja 

Medellín 

Ipiales 

Pereira 

Otros 

 

92.8 

7.2 
 

 

46.4 

51.9 
 

2.2 

93.9 

2.2 

1.1 
 

 

86.7 

7.7 

5.0 
 

 

96.1 

2.2 

1.1 
 

69.6 

4.4 

2.2 

2.2 

1.7 

1.7 

1.7 

1.7 

1.7 

1.1 

1.1 

1.1 

9.8 
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Table 3 

Descriptive Statistics and Correlation Between Variables  

Variables 
Treat 

M(SD) 

Cont 

M(SD) 
1. 2. 3. 4. 5. 6. 7. 

          1. Treatment 

 

  ___       

2. Perceived Difficulty of task 2 4.46 (1,31) 4.50 (1,25) -.09 

 

___      

3. Self-efficacy on task 2 

 

4.98 (1,19) 5.08 (1,19) -.04 -.25*** ___     

4. Total time performing task 2* 

 

712 (308)a 796 (307)b -.09 .08 .06 ___    

5. Performance 

 

3.10 (0.94) 

 

3.22 (0,61) 

 

-.03 .09 -.00 .37*** ___   

6. Perceived resources  

(Task 1 is helpful to do task 2) 

4.20 (0.77) 3.70 (1,08) .24*** -.13 .12 .17** .03 ___  

          

7. Perceived resources  

(Task 1 gives useful information 

to do task 2) 

4.14 (0.94) 3.72 (1.03) .23*** -0.9 .07 .10 .05 .46*** ___ 

          
 

Note: Correlation analysis through point-biserial correlation 

*Total time in seconds. Timea = 11 minutes, 56 seconds. Timeb= 13 minutes, 16 seconds  

** p < 0.05 

*** p< 0.01 

Source: Author’s own elaboration 

 

 As Table 3 shows, the treatment of carrying out an initial task that provided resources 

was positively related to the perceived resources, suggesting that being placed in the 

treatment group increases the perception of resources to be able to do the second task. 

Perceived difficulty was negatively associated with self-efficacy, indicating that when more 

people think the second task was difficult to perform, fewer people think they were able to do 

it. The time performing the second task was positively associated with performance, 

suggesting that the more time people spent doing the task, the greater their performance 

score. Also, time was positively associated with the perception that task 1 was helpful to do 

task 2. Finally, perceived resources were positively correlated, so the more individuals 
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thought task 1 gave useful information to do the second task, the greater the likelihood of 

them thinking task 1 was helpful to perform the second task. 

 

3.2 Manipulation Checks 

 

 We conducted two manipulation checks. The first confirmed the differences in 

perceived difficulty between both tasks (i.e. first and second task), and the second assessed 

whether the manipulation was successful (i.e. whether the easier task for the treatment group 

provided the necessary resources to perform the second more complex task). A Wilcoxon 

signed-rank test was used to perform both checks. Regarding the first check, as expected, 

results indicated significant differences between the perceived difficulty of task 1 and task 2. 

The perceived difficulty of the second task was higher than that of the initial task ( 𝑧 =

 −10.16; 𝑝 = 0.00).  Additionally, there were no significant differences between both groups 

for each variable (perceived difficulty of task 1: z=0.17; p=0.862); (perceived difficulty of 

task 2: z=0.21; p=0.835). Thus, we confirmed both groups faced an initial easier task than the 

second task. For the second check, results revealed that there is a significant difference, 

between both groups, in the perception of resources given by task 1 (𝑧ℎ𝑒𝑙𝑝𝑓𝑢𝑙 = −3.16; 𝑝 =

0.001; 𝑧𝑢𝑠𝑒𝑓𝑢𝑙 𝑖𝑛𝑓𝑜 = −3.05; 𝑝 = 0.002). The treatment group perceived the task 1 to be 

more helpful and that gave more useful information than the control group. Thus, our 

manipulation was successful.  

 

3.3 Behavioral Spillover Between Adoption and Performance through Resources as a 

Mechanism of the Effect 

 

 We proposed a positive spillover between the adoption of an initial easy task and the 

performance of a subsequent more complex task through the perception and use of resources. 
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Hence, to examine the effect of the experimental manipulation on the outcome variable of 

performance in the second task, through the theorized mechanism of resources, we conducted 

a serial mediation analysis. We estimated this mediation model with bias corrected 

bootstrapping for the 95% confidence interval (CI) based on 5000 bootstrap samples (using 

the plug-in PROCESS 3.4.1, Model 6, in SPSS) (Hayes 2013). In this model, the 

experimental factor was dummy coded with the control condition as the reference category.  

 

 The first path we hypothesized was the one in which, once people have performed an 

initial task (the task that provides resources), they perceive external resources available to 

perform the subsequent task. As Table 4 shows, there was a significant relationship between 

the treatment and the perceived resources that the initial task gave to participants (𝛽 =0,51, 

𝑝 = 0.000), confirming H1. Then, because people who acknowledge the availability of 

external resources are likely to use their personal resources to perform a task, we proposed 

and measured time as a personal resource to be used in the performance of the second task. 

We found that perceiving task 1 (providing resources) as being something that was useful to 

perform a subsequent more complex task led people to increase the time devoted to doing the 

second task (𝛽 =50,81, 𝑝 = 0.039). Thus, once people acknowledged they had resources to 

perform a more complex task, they spent more time (as a personal resource resource) to 

perform the subsequent task, which supports H2. Finally, we found that the use of personal 

resources (time) resulted in a better performance of the second more complex task, 

confirming H3 (See Table 4). Figure 2 also shows the results of the model. This model 

controlled for the effects of beliefs about the task (perceived difficulty of task 2) and about 

the individual (i.e. self-efficacy) as well as for the participants’ gender and age. None of them 

were significant.  
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Table 4 

Serial Mediation Model Between Adoption and Performance 

Effects Coefficient SE t p 

Bootstrapped 

95% Confidence 

Interval Relative Effects 

Low 

Level 

Upper 

Level 

        
Direct effects 
Treatment -> Perceived Resources 

Perceived Resources -> Time 

Time -> Performance 

Treatment -> Performance 

 

0.510 

50.81 

0.001 

0.020 

 

0.139 

24.41 

0.000 

0.110 

 

3.665 

2.081 

7.675 

0.184 

 

0.000 

0.039 

0.000 

0.854 

  

 

 

 

 

 

Indirect effects 
Treatment -> Perceived Resources -> Time -> 

Performance 

Treatment ->Perceived Resources ->Performance 

Treatment -> Time -> Performance 

 

0.022 

 

-0.014 

-0.082 

 

0.012 

 

0.022 

0.042 

   

0.005 

 

-0.066 

-0.177 

 

0.055 

 

0.024 

-0.007 

 

        
Control variables 
Self-efficacy task 2 

Perceived Difficulty task 2 

Age 

Gender 

 

-0.019 

0.045 

0.017 

0.034 

 

0.046 

0.044 

0.016 

0.102 

 

-0.409 

1.012 

1.118 

0.339 

 

0.683 

0.313 

0.265 

0.735 

 

 

 

 

 

 

 

 

 

 

 

Relative Effects 
Ratio of indirect to total effect  

Ratio of indirect to direct effect 

       
-0.362 

1.744 

 

Note: 

Source: Author’s own elaboration 

 

 

 Table 4 also shows the relative effects of the serial mediation in the total and direct 

effects. The results confirm the relevance of proposing a theorized mechanism, in this case via 

external and personal resources, to explain the spillover between adoption and performance. 

Thus, adopting the initial easy task that provides resources indirectly improves the performance 

in the second more complex task. This is why the direct effect of the treatment on the 

performance of the second task is not significant (𝛽 = 0,020, 𝑝 = 0.85) whereas the indirect 

effect is significant (𝛽 = 0,022;   𝐿𝐿95%𝐶𝐼 = 0,005, 𝑈𝐿95%𝐶𝐼 = 0,055). As Table 4 

shows, the effect of the serial mediation model represents 36% of the total effect and is 1.74 
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times bigger than the direct effect, so there is a full mediation of resources in the spillover 

between adoption and performance from simple to complex tasks. This finding highlighted that 

engaging people in simple tasks is not enough to get a positive spillover in the performance of 

subsequent tasks; such initial tasks or behaviors, beyond being easy, must play a role whereby 

they improve the performance of subsequent more complex tasks/behaviors, capitalizing on 

the effects of behavioral spillover. 

 

Figure 2 

Results of the Serial Model to test the spillover between adoption and performance 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
Note: 

Source: Author’s own elaboration 

 

 

4. Discussion 

 

 In this study, we tested resources as a possible mechanism to explain the spillover 

from simple to complex tasks/behaviors. Moreover, we explored performance as a new 

manifestation of the spillover effect. Specifically, through a laboratory study, we explored the 

possible positive effects resulting from the adoption of an initial easy task. The initial task 

Initial easy task  

(provider of 

external 

resources) 

Perceived 

resources at 

disposal 

Use of personal  
resources 

(Time) 

Performance 

of the task 2 

(complex 

task)  

H1 

H2 

H3

H 
+ 

+ 

+ 

𝛽 = 0.510; 𝑝 = 0.000 

𝛽 = 50.81; 𝑝 = 0.039 

𝛽 = 0.001; 𝑝 = 0.000 
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provided resources to be able to perform a more complex subsequent task using the 

perception of external resources as well as a personal one—time. We found evidence that 

supports our hypotheses, and it has the following implications: 

 

4.1 Theoretical implications 

 

 Our results showed that a positive spillover from adopting a simple task and then 

performing a more complex task is a possible outcome. This positive effect is consistent with 

our field study as well as with previous research that asserts the possible gradual engagement 

from easier to harder activities (Arbuthnot et al. 1976; Freedman and Fraser 1966; Lauren et 

al. 2016; Thøgersen and Noblet 2012); however, by deepening this spillover in which there is 

a gradual path from easier to harder tasks/behaviors, we extend knowledge on the 

manifestations or outcome variables of spillover effects. Most research on behavioral 

spillovers has focused on the effect that one initial behavior could have on adopting a 

subsequent behavior. Our work adds to the small amount of research that has previously 

explored other outcomes, beyond adoption, to test the effect that one behavior may have on 

other subsequent tasks (see Margetts & Kashima, 2017; Thøgersen & Noblet, 2012). No 

study has examined performance as a possible manifestation of spillovers. Hence, our 

research could be the starting point to encourage the analysis of other outcomes, specifically, 

performance, in the study of behavioral spillover.  

 

 Moreover, the characteristics of the behaviors are important features to be considered 

for the spillover effects. In the case of our lab experiment, the initial task had a particular 

characteristic that was important in the spillover proposed: it was not only an easy but also 

provided resources, which was a key feature for the proposed spillover. This implies that 
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although an easier task could be a gateway for future tasks, it should have other 

characteristics that give it a role in the spillover. This role will probably make an initial move 

possible to activate or change other variables, which would then result in positive effects on 

future behaviors/tasks. Previous literature has referred to characteristics of behaviors as 

conditions to favor positive spillovers (e.g. similarity, Truelove et al., 2014); nevertheless, not 

very much research has pointed out such characteristics as being important to give a role to 

the initial task in the spillover effect mechanism.  

 

 This study was encouraged by the aim of filling the void left by the field experiment 

about the mechanisms by which the spillover from simple to complex behaviors occurs. Our 

findings showed that this positive spillover was possible via resources. Previous research on 

spillovers has stated the role of resources as conditions to favor positive effects between 

behaviors (Margetts and Kashima 2017). Nonetheless, resources had not been explored as 

spillover mechanisms even though it has been pointed out that prior experience empowers 

individuals with resources and skills to undertake future behaviors (A Bandura 1986; Norman 

and Conner 1996). Our research, taking advantage of this idea, found that an initial easier 

task may foster better performance in a subsequent, even more complex task, thanks to the 

resources that this initial task provides and activates to perform the future task. Thus, we 

endeavored to identify the mechanisms through which the simple to complex behaviors 

happen and added to the extant literature on. We also encourage future research that links 

resources as mechanisms can be done for the path we propose (simple to complex behaviors) 

as well as for other spillover paths.  

 

 An interesting insight from this study is the complementarity between external and 

personal resources. As our results showed, it is not enough to provide resources to perform a 
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task; it is also imperative that people perceive those resources and use them together with 

personal resources (e.g. time) to improve their performance in a particular task. This finding 

contributes to the literature that has asserted how inadequacy of external resources may 

deplete personal resources that people use to enhance their performance in an specific task 

(Bacharach and Bamberger 1995; Clarkson et al. 2010). The literature has stated that 

insufficient external resources can deplete or reduce the personal resources that people use to 

improve their performance in a specific task. Our results, in a way, confirm this but in the 

opposite sense: the sufficiency of external resources, in this case provided or supplied by the 

initial task, can motivate (instead of exhausting) the use of personal resources to improve 

performance in a specific task. In addition, this new approach towards resources could be 

useful to provide practical implications as we will detail below. 

 

4.2 Managerial Implications 

 

 Several pro-environmental behaviors, including recycling, need to be helped along to 

be successful. This is because they could be more complex than other types of behavior and 

require more resources to be executed. Our findings suggest that a boost required may be the 

adoption of an initial easier behavior with a specific role: providing external resources. These 

findings may be useful to design campaigns and interventions in the domain of pro-

environmental behaviors. For example, planning strategies in which people may be 

encouraged to adopt initial easy pro-environmental tasks that provide the information, cues, 

and knowledge helpful to undertake future more complex tasks could be effective.  This 

means that the promotion of pro-environmental behaviors, even the easy ones, should have 

the clear purpose of achieving a favorable escalator towards more sustainable lifestyles. 
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 Our whole mechanism could be used to design policies and strategies to promote 

recycling and other pro-environmental behaviors. In sustainable domains (e.g. water 

conservation, energy saving, waste management) there is a pool of practices with specific 

characteristics that may be exploited to provide the external resources needed to carry out 

other practices. As our results suggest, these external resources do not act by themselves; they 

act together with personal resources (e.g. effort, time, energy) that people choose to (or not) 

devote to specific activities, tasks, or behaviors. Thus, by correctly providing external 

resources, the policies and strategies may encourage the use of personal resources people 

have at their disposal to undertake and improve performance in more challenging pro-

environmental tasks.    

 

 Besides being a contribution to the literature, improving performance as a possible 

outcome of the spillovers, could be a key factor in future policies and strategies. Different 

campaigns have been focused to promote the adoption of sustainable practices. They are, of 

course, a needed step to move towards more sustainable lifestyles; however, for several of 

these behaviors, their adoption is not enough to fully benefit from their advantages. Not only 

it is important that people adopt a sustainable behavior, but also that people correctly perform 

these behaviors. For example, when recycling, an incorrect classification of material, without 

the proper cleaning conditions, may prevent future processes to use recovered waste and 

materials. Thus, beyond recycling, campaigns should encourage good recycling. In the same 

way, promoting sustainable mobility through the use of bikes instead of particular vehicles 

requires more than just riding a bike. People also need to be encouraged to follow rules to 

share the public space with pedestrians and vehicles and need proper equipment to avoid 

accidents. Hence, beyond riding a bike, campaigns should also encourage good cycling 

practices. Other examples may appear when policy makers design and plan their strategies.  
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4.3 Future Research 

 

 Through testing new ideas on the spillover effects about mechanisms and 

manifestations, we took a first step in hoping to inspire new avenues of research about 

behavioral spillover that might potentially benefit better sustainable practices.  

 

 This study was conducted under controlled conditions but not within a pro-

environmental behavior context. However, we encourage future research to test the spillover 

effect from adoption to performance in a pro-environmental behavior domain. Specifically, in 

terms of recycling, the previous literature has mentioned that only a few studies have taken 

into consideration both quantity and quality of recycled waste. However, how well people 

recycle is as important as whether they do so or not (Timlett and Williams 2008). Therefore, 

this study provides a new pathway to test performance as an unexplored but key dimension of 

recycling behavior, taking advantage of the spillover effect. It could be useful to test 

performance in other pro-environmental domains as well.  

 

 Based on our results, we also suggest future research be carried out that involves and 

deepens resources as a mechanism of the spillover effect. First, we encourage studies that 

tested this mechanism in the simple to complex path we consider in our field study. Then, 

other paths of positive spillovers could analyze external and personal resources to explain 

how the spillover effects happen. As we previously mentioned, performance may be a 

relevant manifestation of the spillover effect. Thus, there could be studies that explore the 

mechanism proposed (i.e. resources), and this new approach to performance in the analysis of 

spillover effects is in the pro-environmental domain.  
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Conclusions 

 

 The three studies that were part of the thesis combined collection and analysis 

methods, and the results from the research allow conclusions to be made on three aspects: 

recycling behavior as a study objective, the behavioral spillover as a model of analysis, and 

the practical implications of this model: 

 

On recycling behavior as a study objective: 

 

- Recycling is a complex behavior, not only in practice, but also in analysis. To 

better understand and explain recycling, it is necessary to develop more 

comprehensive models of analysis that link different variables and their 

interaction. In this research, the interaction of attitudinal factors with behavioral 

factors for recycling were proposed and measured through a behavioral spillover 

model. The conclusions regarding the spillover model will be later clarified, and the 

results provided a more complete picture of recycling behavior. This approach 

contrasts with previous studies that have, for the most part, directly focused on 

analyzing the relationship between predictor variables and recycling. Furthermore, 

this research supports the idea, also highlighted by the literature, that no variable acts 

alone and, therefore, it is important to study their interrelationships to be able to 

explain pro-environmental behavior. 

 

- In the characteristics of the behavior itself, there are clues that can be useful to 

propose new models of analysis. In particular, for recycling, this research identified 

complexity as a key characteristic and took advantage of the differences in complexity 
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with other behaviors to propose a possible model that would favor people recycling. 

In addition, by aligning towards a common goal, this research identified a 

characteristic that made recycling similar to other behaviors, which helped specify the 

design of the adoption model. Until now, no research had focused on analyzing 

recycling behavior itself by taking advantage of its characteristics in relation to other 

pro-environmental behaviors to explore new paths of analysis that would contribute to 

people adopting it as a practice.  

 

- The integration of attitudinal and behavioral factors, as well as the identification 

of key behavioral characteristics, made it possible to propose a model that 

contributes to closing the behavioral gap (green gap), which is one of the great 

challenges in the field of environmental sustainability. Beyond the attitudinal 

analysis and the expectation that these would have an effect on behavior, as was 

suggested from the chain of attitudes that lead to intentions and then to behaviors, this 

research got closer to some elements of the behaviors, analyzing, for example, the 

characteristics that can inhibit their adoption and the positive relationships that can 

occur between them. Based on this, but without leaving aside the attitude component, 

this work set out to design a comprehensive model the results of which, being closer 

to the action component, help to take a valuable step towards narrowing the gap 

between attitudes and behaviors and thus overcome what has been an obstacle to 

sustainable action. 
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On the behavioral spillover as a model of analysis: this research supports the spillover theory 

and adds to it in different ways:  

 

- First, the three studies, using different methodologies, supported the idea that 

behavioral spillover is possible as a path to adoption and performance 

improvement. This reaffirms that it is a promising strategy to be able to achieve 

sustainable behaviors—recycling in particular. To do this, it is necessary for spillover 

to no longer be considered as a side effect of interventions; instead it should be 

considered in the design of models that favor adopting specific behaviors. This 

research has proposed a path that had, until now, been little- explored as a model: the 

effect of simple behaviors/tasks on more complex ones. In addition, the research 

structured this model towards being able to achieve a particular behavior: recycling. It 

did so by understanding the particularities of recycling as well as other behaviors 

associated with waste management (reduction/reuse). In order to continue taking 

advantage of behavioral spillover, it is necessary to advance proposals of new paths 

that lead to achieving desirable behaviors that need to be promoted, in particular, 

those that represent greater challenges and may need initial impetus. 

 

- When confirming the benefits of relationships and effects between behaviors, it is 

necessary to deepen the characteristics and properties of spillover to turn it into 

a strategic model to be able to achieve desirable behaviors—including pro-

environmental ones. This doctoral research went deeper into the precedents, 

conditions, and mechanisms that favor behavioral spillover. It also highlights the 

importance of joining attitudinal factors with behavioral factors in the same analysis 

model. Until now, little research has concentrated on understanding so many aspects 
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of spillover based on this integrated approach for a particular behavior. By using the 

relationship between behaviors, as well as their interaction with variables such as 

personal beliefs and resources, this doctoral work contributes to both the literature on 

recycling and the literature on behavioral spillover.  

 

- On the precedents of spillover, the first study in the thesis extended upon the 

previous literature. Although most of the previous research has focused on 

interventions such as campaigns and incentives to refer to the initiators of the 

spillover effect, this research believed in the effectiveness of individual action as a 

key precedent to activate behavioral spillover. Until now, no research has considered 

this belief in spillover analysis. The result obtained, that Perceived Consumer 

Effectiveness is indeed a trigger for the synergy between behaviors, opened the 

possibility of considering this and other variables, beyond interventions, as valuable 

precedents to be included in the behavioral spillover model—at least for recycling.  

 

- On the conditions necessary for spillover, the second study in the thesis 

developed upon the previous literature in terms of the difficulty of the behavior 

as a condition for this effect. However, it built upon these first approaches by 

proving that a path from simple to more complex behaviors is possible based on 

certain levels of difficulty for the target behavior. Furthermore, it made links to the 

analysis of conditions for the Consumer Perceived Effectiveness which, until now, 

had been unexplored. The second study demonstrated that the individual’s personal 

beliefs of effectiveness in relation to his or her environmental action, including his or 

her action in relation to the target behavior of recycling, are necessary factors. This is 

true, on a certain level, when looking for positive relationships between behaviors 
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associated with waste management—something that had not been considered until 

now. Additionally, this study recognized the possible limitations that initial behaviors 

have in spillover models by finding that personal beliefs are not easily modified by 

these previous behaviors. However, based on this result, the second study also opened 

the possibility of exploring other roles for such behaviors that are fundamental to 

identifying possible mechanisms for behavioral spillover.  

 

- On the mechanisms by which spillover occurs, the third study in the thesis 

revealed that the initial behaviors or tasks may have a meaning for the proposed 

spillover model, beyond being gateways to other behaviors. Specifically, it was 

proven that this can be a resource-supplier role, which is necessary to successfully 

undertake new behaviors or tasks. Until now, resources had been identified in the 

literature as important variables in spillovers, but they had never been linked to a 

model of analysis as possible mechanisms for making this effect happen. Recycling—

the target behavior—requires multiple resources, both personal and external. 

Therefore, the third study, although conducted outside the pro-environmental context, 

generated valuable insights by finding that a previous task had the power to provide a 

number of resources, and activate others of a personal nature, so that spillover to 

future tasks was possible. This presented a clear opportunity to take advantage of this 

mechanism to be able to promote recycling. 

 

- This doctoral research also allowed the scope of behavioral spillover to be 

deepened and advanced, by exploring and proving that performance in the 

second task or behavior can be another manifestation of this effect. As such, the 

third study, in particular, contributed to knowledge about the results that are expected 
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from the spillover effects. Until now, most of the previous research had focused on 

adopting other behaviors as expected results of spillover. No research had considered 

going beyond this and measuring the quality of the adoption (i.e., performance). The 

results, in addition to contributing to the scant research that had taken into account 

other manifestations of spillover, allow for the generation of new ideas in terms of the 

application of policies and strategies to promote recycling behaviors. These are 

specified below. 

 

On the practical implications of the proposed model: 

 

- The spillover analyzed can be a useful strategy to promote proper waste 

management. Public and private organizations can take advantage of the 

synergies found between behaviors and tasks contained in this doctoral project. 

The proposed path from easy behaviors to more complex ones suggests that it may be 

more cost effective to concentrate efforts on promoting simple tasks associated with 

reduction/reuse behaviors that then, thanks to the spillover effect, lead to more 

complex practices such as recycling. This implies moving beyond just persuasion—

the idea is to use the relationship between the 3Rs (reduce, reuse, and recycle) more 

strategically.  

 

- The proposed model integrates behavioral and attitudinal elements. This is in 

line with what the literature has said about the effectiveness of programs that 

promote behavioral change through the combination of various strategies. 

Therefore, waste management initiatives could take advantage of the model analyzed 

by using all the linked elements. They could do this, for example, by creating 
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incentives that first promote the adoption of simple reduction/reuse behaviors that will 

hopefully have provide resources for recycling. At the same time, they could 

emphasize personal beliefs of perceived effectiveness and mitigate those relating to 

recycling difficulty to be able to obtain the expected effects for the promoted 

behaviors. Finally, it is important to ensure that the resources available are used in 

conjunction with personal resources to succeed in successful recycling.  

 

- Exploring performance as a manifestation of spillover is a new path to analyze 

and promote recycling. Until now, most recycling campaigns have mainly focused 

on promoting the adoption of this and related behaviors. While adoption is key, it is 

arguably only the first step to many sustainable practices. For recycling specifically, 

in addition to just separating waste, this must be done correctly. As highlighted in the 

discussions of the studies, correct waste management means that they do not end up in 

landfills. For this reason, moving towards performance as a manifestation of spillover 

is a valuable contribution to steer new analyses towards an unexplored but 

fundamental dimension of recycling—including the quality of this behavior.  
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