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Introduction

Problem awareness of the public and risk perception are important elements
to understand people’s mental representation of a hazard, in understanding
the “status quo”, of current beliefs and opinions (for more on risk
petception see Felipe-Rodriguez et al. in this volume). Nevertheless, further
actions need to follow if we want to change the “status quo” and encourage
environmentally friendly behaviors. Therefore, the following chapter aims
to provide an overview of how social and environmental psychology
approaches focusing on behavior change can be applied to plastic pollution
and in this way contribute to solutions. To clarify, environmental psychology
is defined “as the discipline that studies the interplay between individuals
and the built and natural environment” (Steg et al. 2018, 2). This chapter will
introduce different theoretical models and approaches of behavior change,
followed by techniques used in the context of consumer-focused inter-
ventions. Moreover, we summatize potential barriers towards environ-
mentally friendly behaviors known as “Dragons of Inaction”. Lastly, we
emphasize the importance of intervention development, evaluation, and
communication techniques firmly based on scientific evidence from social
and environmental psychology. This chapter does not present a complete
literature review on what has been done (for reviews see Heidbreder et al.
2019 and Nuojua et al. 2021). Instead, it aims to explain how interventions
reducing plastic consumption can be developed using theoties from
psychology.

Exploring the Role of Environmental Psychology in the Plastic Discourse
Human activities are the sole cause of plastic pollution in our natural

environment (Pahl and Wyles 2017); hence, behavior change can be one
solution to tackle plastic pollution. Behavioral approaches are on the rise but
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still underrepresented in the plastics discourse (Nuojua et al. 2021; SAPEA
2019). Investigating behavior and its antecedents from an environmental
psychology perspective is also gaining importance in other environmental
contexts such as nature conservation and climate change. However, the
positive impact of environmental psychology knowledge about climate
change action (Steg 2018; van Valkengoed and Steg 2019) and conservation
efforts (Nielsen et al. 2021; Schultz 2011) has not reached its full potential
(Nielsen et al. 2021; Whitmarsh et al. 2021).

One way forward is to focus on environmentally impactful behaviors
understood as individual behaviors which have a significant influence on
changing the structure or dynamics in our environment (Stern 2000) and to
do so systematically (Nielsen et al. 2021), using qualitative and quantitative
research.

This is a useful starting point for this chapter and more broadly for
scientists working on tackling plastic pollution. Plastic production, con-
sumption and disposal are all influenced by human behavior from different
stakeholders at different levels (Pahl et al. 2020). Therefore, we hope that
the relevance of environmental psychology continues to become more
apparent in the wider scientific discourse and across disciplines. We suggest
a focus on the potentially riskiest plastics and behaviors as well as underlying
human factors, which are relevant for that specific plastic being produced,
used, and disposed (see also SAPEA 2019). Interdisciplinary collaborations
are therefore necessary to understand the plastic system fully. The technical
life-cycle assessment of a problematic plastic product, for example,
developed by environmental engineers will be useful for environmental
psychologists wanting to explore predictors of behavior to develop com-
munication and behavior change interventions. Whereas, the research
informed interventions will be beneficial for governments and municipalities
on a local, national or international level to have a positive real-life impact
for its communities such as a decrease in plastic pollution. The EU-funded
H2020 LimnoPlast project, for instance, investigates microplastics pollution
and solutions in Europe’s freshwater ecosystems from an environmental,
technical, and societal perspective (https://www limnoplast-itn.eu/). The
psychologists in the project investigate the perceptions of experts and
laypeople to work towards suitable risk communication and behavioral
change measures; all under consideration of current research insights about
psychological and contextual constraints. This is crucial for the progress
towards the reduction of plastic pollution, thus we interweave these in the
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remainder of the chapter, starting with a discussion of the awareness-
behavior gap.

The Awareness-Behavior Gap

Awareness-raising among citizens—an often-proposed action against plastic
pollution—is an important part to tackle plastic pollution. However, it is not
the complete answer to this problem. Europeans, for instance, are aware of
the plastic problem and express concern regarding a range of impacts
(Davison et al. 2021; European Commission 2020); however, research has
shown that problem awareness is only one of many variables influencing
sustainable behavior (Heidbreder et al. 2019; van Valkengoed and Steg
2019).

A Small Thought Experiment:

Imagine you are being invited to a barbecue with a few friends at a public
barbecue place. The sun is shining and your work for today is done. There
is only one more thing to do—buying a bottle of wine or non-alcoholic
beverage from the supermarket and bringing cutlery for everyone. Now
you have the choice to bring the stainless steel cutlery you have at home or
to buy the single-use plastic cutlery at the supermarket. Both options have
their advantages and disadvantages.

What do you bring and why?

Many different factors appear to influence people’s choice of reusable
cutlery or single-use cutlery. We are going to explore one of the factors
influencing this decision below because being aware of the negative impact
of, in this case, single-use plastic will probably not be the main factor
determining the choice.

Heidbreder et al. (2019) identified a gap between the awareness of plastic
pollution and related behaviors, that is, even if people know about the
negative impacts of plastic pollution, they do not always act accordingly (see
also Stiel3 et al. in this volume). Instead, their behaviors are mainly predicted
by habits, social, and situational factors. A potential explanation of why
awareness alone will not change environmental behavior can be found in the
norm-activation model (Schwartz 1977; Schwartz and Howard 1981). The
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norm-activation model, originally developed for explaining altruistic
behavior assumes that a feeling of moral obligations (personal norm) influ-
ences people’s actions in moral situations (Schwartz 1977; Schwartz and
Howard 1981). To do so, the personal norm—understood as the represen-
tation of personal values in the present moral situation—needs to be
activated to trigger the action (Schwartz 1977; Schwartz and Howard 1981).

Personal norms will be activated in people when 1) they become aware
of the need that someone or something needs help (awareness of need), 2)
they become aware that certain actions have consequences—that these can
increase or decrease the problem (awareness of consequences), 3) they
ascribe personal responsibility to the problem (ascription of responsibility),
4) they feel capable of helping or doing something against the problem (self-
efficacy; Schwartz and Howard 1981).

Even though people are typically aware of the consequences when they
are buying single-use cutlery, it is not given that they will choose the latter.
It could be that the person does not feel responsible for global plastic
pollution, rather ascribing the responsibility mainly to the producers,
retailers or broadly to industry instead of themselves. It also could be that
the person does not feel capable of acting environmentally friendly in the
situation, which will hinder the activation of the moral obligation and make
the purchase of single-use plastic cutlery more likely.

To summarize, personal norms—as the moral influence on acting in an
environmentally friendly manner—need to be activated in people by
different factors, one of them being aware of needs and consequences.!
Awareness does play a role but is only one factor of many and often has no
direct influence on behavior. That means if behavior change is the aim,
raising awareness of need and consequences should be accompanied by
information about individual responsibility and information about how to
act (morally) “right” or socially appropriate in the given situation.

Behavior Change: From Theory to Practice

Personal norms are not the only behavioral motivator. In case a practitioner
(e.g., a municipality managing a public barbecue area or local waste

1 Due to the similarity of awareness of need and awareness of consequences multiple researchers
have adapted the model and been only using one of the constructs (Klockner 2013a).
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collection) would like to create an intervention to decrease people bringing
single-use plastics to the atea, it helps to understand why people use single-
use plastics in the first place. Therefore, in this section, we would like to dive
deeper into the mechanisms of behavior and behavior change. We introduce
two currently used and fairly extensive models as examples—the compreben-
sive action determination model and the stage model of self-regulated bebavioral change.
In this chapter, they are guiding the exploration of behavioral determinants
and we are using them as adaptable frameworks.

Prediction Model: The Comprehensive Action Determination Model

Various theories and models have been used to predict environmental
behavior outcomes and to investigate possibilities for transforming
environmental behavior and its motivators. However, many theories
reduced the prediction of behavior to a few of these motivators. Some
focused on normative, some on non-normative motivators. Environmental
psychologists  (Kléckner 2013a; 2015; Klockner and Blébaum 2010),
therefore, concluded that a model with normative and non-normative
motivators was needed and joined three commonly used models: The theory
of planned behavior (Ajzen 1991), the norm activation model (Schwartz
1977; Schwartz and Howard 1981) and the value-belief-norm theory (Stern
2000). Based on these theories the comprehensive action determination
model was developed (Kléckner 2013b; see Fig. 1). The theories comple-
ment each other, as the often-criticized missing morality construct in the
theory of planned behavior can be implemented when considering variables
from the norm activation model and value-belief-norm theory (Kléckner
2013a). Additionally, none of the original theories explains repetitive
behavior well and therefore, habit strength was included in the com-
prehensive action determination model. It is empirically supported and has
been tested with different environmental behaviors (Kléckner 2013a). The
comprehensive action determination model focuses on intrapersonal
constructs, but also includes social and situational influences. As mentioned
above, the intrapersonal constructs are divided into normative and non-
normative parts (also defined as moral and nonmoral) which influence each
other and can directly or indirectly motivate behavior. Values, ecological
worldview, awareness of consequences and ascription to responsibility
indirectly motivate behavior, therefore, their influence can be interrupted or
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weakened by vatious factors such as competing attitudes, low perceived
behavioral control etc. (see Fig. 1). Nevertheless, they play an important role
as they, together with social norms, create moral obligations (Klockner
2013a). Moreover, personal norms, social norms, attitudes, and perceived
behavioral control influence behavioral intention, whereas intention,
perceived behavioral control, and habits influence behavior. They are the
direct behavioral motivators (Kléckner 2013a).

Fig. 1: The comprebensive action determination model. (Source: Adapted from “How
powerful are moral motivations in environmental protection?: An integrated model
Sframework.” by CA. Kiseckner 2013. In Handbook of moral motivation, p. 462.
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The values specifically studied in the context of environmental behavior and
therefore, relevant for the comprehensive action determination model, are
biospheric, altruistic, and egoistic values. Biospheric and altruistic values are
defined in terms of concern towards nature (biospheric) and human
wellbeing (altruistic), respectively, whereas egoistic values are defined in
terms of concern about or interest in oneself (Stern 2000; Stern and Dietz
1994). Values are linked with ecological worldview (a measure created by
Dunlap et al. 2000). The ecological wotldview contains the beliefs that
human behaviors threaten nature, that natural resources are finite and that
humans should not rule over nature (Dunlap et al. 2000). People with strong
biospheric and altruistic values are likely to have a more ecological
wortldview while people with strong egoistic values are likely to have a less



BEHAVIOR CHANGE AS PART OF THE SOLUTION 175

ecological wotldview (Kléckner 2013a). Based on the value-belief-norm
theory, the ecological worldview takes its place as a link between values and
personal norms instead of its classical interpretation as an environmental
attitude (Stern 2000).

Norms are the shared beliefs of a person on how they should act. They
can be categorized by how externalized or internalized they are. Internalized
norms such as personal norms are understood as “the self-expectations for
specific action in particular situations that are constructed by the individual.”
(Schwartz 1977, 227). As described in the previous sections, personal norms
need to be activated and are expressed as “feelings of moral obligation”
(Schwattz 1977). On the other hand, social norms are external and broadly
described as the perceived social pressure to perform a behavior relevant to
other people (and reinforced by rewards or punishments) in a certain
situation (Schwartz 1977). However, a study about recycling and organic
food purchase with Portuguese and Brazilian participants showed that
personal norms predicted the environmentally friendly behaviors better than
social norms (Bertoldo and Castro 2010).

All the constructs described above are normative motivations to act
environmentally friendly. The great strength in the comprehensive action
determination models lays in its wide scope—combining normative
motivations with non-normative motivations to predict environmentally
friendly behavior. The latter include attitudes and perceived behavioral
control. Based on Ajzen’s theory of Planned Behavior (1991), attitudes are
understood as the degree of the person’s evaluation (favorable or
unfavorable) towards a specific behavior and its outcomes, whereas, per-
ceived behavioral control is understood as the perceived ease or difficulty of
an action. It is manifested by past experiences and perceived anticipated
barriers (Ajzen 1991). According to the comprehensive action determination
model, all of these factors influence behavior in diverse ways and therefore,
need to be targeted differently (Kléckner 2015).

Moreover, the comprehensive action determination model includes habit
strength (more details found in Box 1) as a predictor for repeating behaviors,
as habit strength moderates the relationship between the intention and the
actual behavior. The stronger the habit, the weaker the influence of intention
on behavior (Kléckner 2013a).



176 GRUNZNER, PAHL

Box 1: Habitual Behavior and Plastic Consumption

Habits are a key predictor of plastic consumption and they are closely
intetlinked with context (Heidbreder et al. 2019). One example in regards to
plastics is a study by Romero et al. (2018) with Brazilian immigrants in
Canada. In this study, participants compared their old environmental
attitudes and behaviors in Brazil to their present attitudes and behaviors
using self-assessment. The participants reported that they already felt pro-
environmental before moving and that the use of plastic bags was “just a
habit” (Romero et al. 2018, 8) of them in their home country. After they
migrated to Canada, the participants reduced plastic bag usage while no
environmental attitude change was reported. Moreover, this fits with the
assumption that individuals only reconsider their habits when the context
changes drastically (Steg and Vlek 2009).

Furthermore, habits are woven with situational factors such as convenience.
A study with participants from South Africa showed “convenience” (51
percent) was chosen as the main reason for plastic bag usage. In comparison,
forgetting to bring their reusable bag was selected by 13 percent of the
participants (O’Brien and Thondhlana 2019). This is in line with past
research finding similar results regarding respondents using plastic bags out
of convenience (Braun and Traore 2015), next to using plastic bags because
of easy access or their low price (Adane and Muleta 2011; O’Brien and
Thondhlana 2019).

Heidbreder et al. (2019) point out that social interventions (political and
psychological) seem to also be potentially effective for habits. For example,
a voice prompt from cashiers (asking if customers want a free plastic bag in
Japanese supermarkets) led to a decrease of plastic bag usage of 5 percent,
in comparison to cashiers handing out plastic bags to the customers without
asking (Ohtomo and Ohnuma 2014). One study in Portugal reported that
avoiding payments of a plastic carrier bag tax was one of the main reasons
for not using plastic bags in the short and medium term (Martinho et al.
2017). Moreover, after the implementation of the charge, Portuguese
participants from another study reported developing reuse habits and a
reduction of single-use plastic usage (Luis et al. 2020). Nevertheless, long-
term changes need to be investigated further (Heidbreder et al. 2019).

Generally, habits fulfil a function to achieve specific goals, they are
automatic behavioral patterns and bound to a certain stable situation
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(Verplanken and Aarts 1999). They develop through positive reinforcement
(e.g., achieving the situational specific goal) of the repeated behavior.

Example: Reducing Personal Clothing Consumption

Synthetic microfibers are one of the major microplastics sources in
European rivers (Siegfried et al. 2017), plus experts working on plastics
petceive the impact of textile microfibers as one of the riskiest on the natural
environment and human health in comparison to other sources, such as
bigger plastic items breaking down (Grinzner et al. 2021). Moreover, fast
fashion—which is mainly using synthetic fibers and harmful chemicals—has
taken over the clothing market (Niinimdki et al. 2020); hence, people’s
reduction in their clothing purchases can contribute to decreasing micro-
plastics pollution.

Joanes et al. (2020) applied the comprehensive action determination
model to determine the most influential intrapersonal factors for reducing
clothing consumption. This is highly valuable as pathways for behavioral
interventions can be identified. The results from their two studies show that
across five countries (Germany, Poland, Sweden, United States and United
Kingdom; n = 5,185), personal norms and social norms were the strongest
predictors for intention to reduce clothing consumption, followed by
attitudes. Norms having the strongest effect led the authors to the
assumption that clothing purchase behavior has moral components.
Perceived behavioral control had a negative relationship with purchase
behavior (measured daily, duting a two-week period). That means that the
more participants felt capable to reduce clothing purchases, the least they
bought. Perceived behavioral control was rated high across all countries and
the authors suspect that this could be due to the easy nature of the
consumption behavior. Consumers are theoretically able to reduce clothing
purchases right away. Nonetheless, intention to reduce clothing consump-
tion was not related to perceived behavioral control. Moreover, the authors
included a measure of impulsive purchase behavior and past behavior.
Impulsive purchase behavior was related to past as well as actual purchase
behavior, which made the authors conclude that the behavior in question
can be non-intentional or potentially even automatic sometimes.

Several potential intervention approaches are proposed by Joanes and
their colleagues (2020): 1) Increasing (and activating) personal norms
through wide-spread information campaigns about the environmental
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impact of clothes, such as where and how much pollution it causes;
providing specific groups with information about how resources can be
saved when reducing one’s clothing purchase; increasing awareness about
the impact of individual clothing consumption. 2) Instructing consumers to
reflect on past purchases to make them think about unnecessary purchases
and potentially influence future behavior. 3) Exploring strategies based on
self-regulation theory including goal setting, implementation intentions or
if-then plans to tackle the intention-behavior gap to increase the success rate
of the action or in this case non-action e.g., no purchase (Bamberg 2013;
Nielsen 2017; Sheeran and Webb 2016).

Stage Model: The Stage Model of Self-Regulated Behavioral Change

Following up on our last example of clothing purchases, we want to
introduce the intention-behavior gap and explain why applying the stage
model of self-regulated behavioral change can help to increase the success
of translating the behavioral intention into doing the behavior. The study
from Joanes et al. (2020) found that the higher a participant scored on the
importance of the goal to reduce clothing consumption, the fewer clothing
items were purchased. Nonetheless, the effect was small which the authors
suspect could be related to the frequently observed intention-behavior gap.
A reason for this could be that prediction models such as the comprehensive
action determination model frame behavior change as a static process at one
point of time even though behavior change often occurs over a longer time
period (Gollwitzer 1990).

In response to this issue, Bamberg (2013) suggested applying a stage
approach—studying people’s voluntary change—which has been shown to
be successful in targeting behaviors related to health (see e.g., Schwarzer
2008). The stage model of self-regulated behavioral change (Bamberg 2013,
Fig. 2) integrates the model of action phases (Gollwitzer 1990) and
determinants from the norm-activation model (Schwartz 1977; Schwartz
and Howard 1981), theory of planned behavior (Ajzen 1991) and health
action process approach (Schwarzer 2008).
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The four action phases (predecisional, preaction, actional and postactional)
—understood as stages of decision-making—build the frame whereas the
different intentions (goal-, behavioral- and implementation intention) alter
the stage transition, influenced by various psychological factors.

Behavior change is driven by a change in intentions, progressing from
one stage to the next one and, therefore, changing the old (potentially
environmentally harmful) to a new behavior (potentially environmentally
friendly). In the predecisional stage—such as described in the norm-
activation model—a person becomes aware of a problem and their moral
obligation (activated personal norm) to form a goal intention to change the
behavior leading to the problem in question. In the preactional stage, the
person weighs between different behavioral alternatives and decides on the
most fitting options, which is influenced by the attitude and perceived
behavioral control towards the alternative, and leads to forming the
behavioral intention to do the behavior. In the actional stage, the chosen
behavioral alternative is put into action in the situation where the old
behavior normally occurs. To do so, planning abilities and maintenance of
self-efficacy forms the implementation intention. In the postactional stage,
it is the person’s task to reflect on their decisions and, if interpreted as
successful, the new behavior will be maintained and relapse into the old
behavior avoided.

In a recent review by Keller, Eisen and Hanss (2019), the authors
concluded that the stage model of self-regulated behavioral change has
received empirical support for its general framework applied to various
behavioral domains; nonetheless, the models’ determinants differ in their
prediction power across behaviors. Moreover, the self-assigned stage
membership may be biased and further validation of measures opera-
tionalizing the stages is needed. However, practically speaking, interventions
with stage-tailored information have been shown to be more effective in
fostering stage progression and behavior change than have non-tailored
interventions (Keller et al. 2019).

Example: From Single-Use to Reusable Drink Cups

A recent study showed that single-use cups and lids were among the top ten
items littering our aquatic environments worldwide (Morales-Caselles et al.
2021). Paper cups tend to come with an internal plastic film that can
discharge microplastics when used with hot water (Ranjan et al. 2021).
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Consumer reduction of single-use cups thus is beneficial for the natural
environment and potentially for health. Economic incentives alone do not
seem to trigger the needed reduction in single-use cups and a mix of
measures, including internal motivators, are needed (Poortinga and Whitaker
2018; Sandhu et al. 2021). Therefore, undetlying psychological influences of
alternative sustainable behaviors such as using a refundable cup from a city-
wide deposit scheme, bringing one’s own cup and reducing one’s
consumption to tackle the problem have been investigated (Keller et al.
2021).

The study by Keller et al. (2021) used the stage model of self-regulated

behavioral change as the underlying framework and found that it partly
explained single-use cup consumption and its sustainable alternative
behaviors. For example, stronger implementation intentions predicted (self-
reported) reduced consumption and own cup usage. That means, people
reduced their consumption when they were outdoors or used their own cup
to buy a take-away drink when they actively planned their action in the
specific situation beforehand.
Keller et al. (2021) suggest that interactive campaigns such as websites or
apps can be used to check people’s stage and follow up with stage-
appropriate information (such as in Kléckner and Ofstad 2017) or help them
find the needed information (such as in Sunio et al. 2018). For example,
Kloéckner and Ofstad (2017) designed a website with stage-appropriate
information in three different categories: 1) Why should I do something?; 2)
What can I do?; How do I master the challenge? Each section told the story
of three people and their individual goals to reduce their consumption (in
this case beef). For example, the first subpage had information about why
they reduced their consumption (targeting the preaction stage). The second
subpage had information about how they reduced their consumption
(targeting the preaction stage) and the third subpage had information about
their challenges and how they overcame them (targeting the action and
preaction stage).

Moreover, Keller et al. (2021) approve of further regulatory measures
and propose that labelling products as non-recyclable could be beneficial to
enhance the problem awateness of consumers. Moreover, labelling products
clearly as non-recyclable, linked with a picture of the harm they can cause
(e.g., a picture of a local animal eating microplastics), could increase the
feeling of moral obligation even stronger.
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Box 2: Behavioral Barriers—The Dragons of Inaction

Plastic reduction behavior such as shopping plastic-free can be demanding
and impractical for consumers. People may encounter structural or
situational barriers regarding their purchase behaviors e.g. encountering long
ways to the zero-waste supermarket or farmers market, financial constraints
when buying more expensive unpacked alternatives, no availability of
unpacked alternatives in the local supermarket etc., which hinder the
reduction of plastic waste even when consumers are motivated. However,
researchers investigating environmentally friendly behaviors—including
behaviors such as buying green and recycling—have also emphasized the
importance of psychological barriers even where there are no structural or
situational barriers (Gifford 2011; Gifford et al. 2018; Gifford and Chen
2017; Lacroix et al. 2019). Knowing these barriers and investigating which
ones are hindering the implementation of the sustainable action can help
practitioners to understand their target population and therefore, design
tailored measures to foster sustainable change (Lacroix et al. 2019).

One popular concept focusing on the psychological barriers of people is
the so-called “Dragons of Inaction” (Gifford 2011). Lacroix, Gifford and
Chen (2019) developed the Dragons of Inaction Psychological Barviers Scale
measuring five barrier domains (change unnecessary, conflicting goals and
aspiration, interpersonal relations, lacking knowledge, and tokenism). Change
unnecessary desctibes the person’s general belief that their individual action is
not needed along with a denial of the importance to act and problems
concerning the natural environment. Conflicting goals and aspirations represent
perceived barriers such as strong habits, time constraints and fear of failure.
Interpersonal relations cover feelings such as embarrassment and worry because
of social disapproval. Lacking knowledge is based on a person’s confusion
about environmental topics and their uncertainty of where to get
information from—also desctribed by the authors as “a person’s claim of
ignorance, that one simply does not know how to change” (Lacroix et al.
2019, 11). Tokenism consists of the person’s beliefs that responsibility lies in
external entities such as industry, as they cause bigger environmental damage
than oneself and the belief that one’s personal actions ate “enough”. Lacroix
et al. (2019) propose to use the scale to investigate if interventions are
successful in reducing the perceived barriers and with that enhancing
sustainable behavior.
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A similar approach was suggested by Pahl et al. (2017) to connect people’s
passion for the ocean to daily behaviors and foster a likely reduction of
individual plastic product consumption and their proper disposal. Following
up on that, Luo et al. (2021) showed that visualizing marine consequences
of plastics at recycling bins in an office building in Canada decreased plastic
waste by 17 percent.

Interventions: What Needs to be Considered for Successful
Behavioral Interventions?

A recent scoping review on behavior interventions focusing on plastic
pollution concluded that research and assessment methods need to be
improved as approaches differ greatly. Moreover, the review stated that
measurement of actual behaviors (instead of predictors) and their impacts
on the plastic systems are currently lacking (Nuojua et al. 2021). Therefore,
having covered the recent theoretical background quite extensively, we will
now provide some practical guidelines on how to implement behavior-
targeted interventions. The four key issues for encouraging pro-environmental
bebavior and the community-based social marketing approach will be presented,
followed by a brief introduction of useful intervention tools such as
cognitive dissonance, goal setting, social modelling, and prompts. We do not
want to treinvent the wheel, and we cannot present all approaches
comprehensively. Instead, we selected established concepts that are
hopefully useful to a wider interdisciplinary audience, encouraging
collaboration to tackle plastic pollution beyond one single discipline and
enhance the understanding of the importance of behavioral approaches.

Implementation of Interventions

Successful and effective behavior-targeted interventions need to be
developed and evaluated systematically (McKenzie-Mohr and Schultz 2014;
Steg and Vlek 2009). Therefore, social psychologists have developed a set of
guidelines to ensure high-quality interventions. Both approaches are
focusing on the individual as the change agent within the community.
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The four key issues for enconraging pro-environmental bebavior (Steg and Vlek
2009) are divided in the identification of the behavior in need of change (1)
and behavior relevant determinants (2) mentioned eatlier, followed by
designing the interventions with the appropriate strategies, its application (3)
and evaluation (4). Below we display the leading questions for the systematic
process of interventions proposed by Steg and Vlek (2009, 310):

1. Which behaviors should be changed to improve environmental quality?
1. Select behaviors having significant negative environmental impacts

2. Assess the feasibility of behavior changes

3. Assess baseline levels of target behaviors

4. Identify groups to be targeted

II. Which factors determine the relevant behavior?
Perceived costs and benefits

Moral and normative concerns

Affect

Contextual factors

Habits

AN

III. Which interventions could best be applied to encourage pro-
environmental behavior?

1. Informational strategies (information, persuasion, social support and
role models, public participation)

2. Structural strategies (availability of products and setrvices, legal
regulation, financial strategies)

IV. What are the effects of interventions?
1. Changes in behavioral determinants
2. Changes in behaviors

3. Changes in environmental quality

4. Changes in individuals’ quality of life

A similar approach, proposed as guidance for practitioners, emerged a few
years later named Community-based social marketing (McKenzie-Mohr 2011;
McKenzie-Mohr and Schultz 2014). This framework consists of several
steps. The first three steps are similar to the approach proposed by Steg and
Viek (2009). Step four and five of the community-based social marketing
framework consider the context of the intervention’s implementation more
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carefully than the approach above. The approach is broadly centered around
1) the thorough choice of which behavior(s) to target; 2) the detection of the
associated batriers and benefits; 3) the development of strategies based on
effective tools suitable for addressing the barriers and benefits; 4) the trialing
of the intervention with a small sample and once shown as effective its (5)
broad implementation and ideally (mid-and long-term) evaluation
(McKenzie-Mohr 2011; McKenzie-Mohr and Schultz 2014).

Following these guidelines should result in better, hence, effective
interventions as they are based on “carefully studied” tools (McKenzie-
Mohr and Schultz 2014). Nevertheless, the intervention tools in the next
section are context and behavior dependent and therefore, are unlikely to
work in all contexts and for all target groups. It is important to systematically
analyze why interventions did and why they did not result in behavior change
as well as sharing these results as this will help to improve the development
of interventions. Moreover, it is crucial to acknowledge that the community-
based social marketing approach is used by researchers as well as by
practitioners. This is a strength as it is versatile, but can also be a weakness
as it can lead to misuse if it is not applied correctly. Therefore, intervention
effectiveness can vary greatly. For instance, interventions in an intercultural
setting which proofed to be effective in one community might not work for
another due to the differences in personal, cultural or situational factors
(Bosse 2010; Leenen 2005), especially when the intervention disrupts
peoples every-day life (Richter, Grinzner and Kléckner, under review) such
as using a playful tool like a board game as intervention to foster discussions
about difficult and even conflict evoking topics (e.g., http://www.
savannalife.no/).

For example, a study with Norwegian students and university employees
found that proper waste disposal at work was mainly motivated by
intentions, perceived behavioral control, personal and social norms as well
as habits (Ofstad et al. 2017). Whereas, a study with an island community in
Indonesia found that individual factors such as awareness were not
considered when they thought about plastic pollution. For them, social-
factors such as collective beach cleans or waste disposal organized by the
community were things which came to mind first (Phelan et al. 2020).

In the first and second step of the community-based social marketing
approach, it is important to listen to what the community members—
respectively members of the target group—have to say about their personal,
cultural and situational setting. Moreover, listening to their experiences
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during and after the intervention is essential to not undermine their voices,
to choose the fitting intervention and to evaluate it appropriately.

Intervention Tools

Various tools, grouped in informational (motivational-focused) and
structural (context-focused) strategies can be used to foster environmental
behavior change (Steg and Vlek 2009). Both strategies are important and
their effectiveness is dependent on the target behavior. Structural
strategies—also known as hard measures—aim to make sustainable action
easier and harmful action harder in a specific context. This can take the form
of physical changes (increasing proximity to recycling bins), but also the
implementation of legal measures (banning primary microplastics in
personal care products) fall into this category (Steg and Vlek 2009). They are
especially useful when external barriers make sustainable behavior difficult
and can potentially influence behavioral determinants indirectly. Informa-
tional strategies—also so-called soft measures —on the other hand, can help
to increase public support for structural changes (Steg and Vlek 2009). They
are especially beneficial when external batriers are low and the sustainable
behavior in question is easy to implement for the individual (e.g., no
perceived barriers present) (Steg and Viek 2009).

The intervention tools which are going to be presented are based on the
findings of a meta-analysis investigating the effectiveness of intervention-
based research targeting different sustainable actions such as various kinds
of recycling (public, curbside, central) and conservation behaviors (energy,
water, gasoline etc.) in an experimental setting (Osbaldiston and Schott
2012).

We ate going to present a short description of the treatments, which were
explored in the meta-analysis—sorted from low to high engagement for the
participants. Making it easy describes the reduction of barriers to make the
more sustainable behavior the easier option such as reducing the distance of
recycling bins (McKenzie-Mohr and Schultz 2014; Osbaldiston and Schott
2012). Prompts are simple cues closely presented to the behavior in question
such as “put plastic in the yellow bin” (McKenzie-Mohr and Schultz 2014;
Osbaldiston and Schott 2012). They need to be self-evident, obvious and
should focus on behaviors that encourage a sustainable action instead of
avoiding a non-sustainable one (McKenzie-Mohr and Schultz 2014).
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Justifications (declarative information) are pieces of information that explain
why a certain behaviour should be done e.g., by illustrating the pathway of
waste and explaining how misplacement of recyclable items lead to landfills
or contamination of the natural environment etc. (Osbaldiston and Schott
2012). Instructions (procedural information) are pieces of information, which
explain how to do a certain behavior e.g., by explaining the proper disposal
of different kinds of plastics (Osbaldiston and Schott 2012). Rewards are one
kind of incentive and generally consist of a positive outcome initiated by a
specific behavior (McKenzie-Mohr and Schultz 2014). However, in the
meta-analysis, they were described as a “monetary gain that people received
as a result of participating in the experiment” (Osbaldiston and Schott 2012,
272).2 Social modeling desctibes a variety of tools—such as social diffusion or
norms—in which information is passed on by someone who encourages a
specific sustainable action (Osbaldiston and Schott 2012). Social diffusion
describes the adoption of sustainable behaviors by people because of the
influence of significant others who already act sustainably. Norwative messages
can take form in information about how other people act and keeping the
referent group more generic or self-determined is advised (McKenzie-Mohr
and Schultz 2014). Cognitive dissonance—e.g., the conflict between the
underlying pro-environmental attitude and environmental harmful
behavior—was achieved by techniques such as foot-in-the-door. Meaning
that participants were invited to do a smaller task—one to which participants
casily agree—followed by an invitation to a more extensive one which is the
actual targeted behavior (Osbaldiston and Schott 2012). Feedback is described
as information that was given about past behavior over a certain amount of
time (Osbaldiston and Schott 2012). Commitment to carry out a certain
behavior was implemented in the interventions in verbal or written form
e.g., signing a pledge card (Osbaldiston and Schott 2012). Goal setting in the
interventions was advocated by providing the participants with a fixed goal,
provided by the researchers, such as reducing their consumption by a
specific amount in a certain time period (McKenzie-Mohr and Schultz 2014).

The researchers found that interventions in which cognitive dissonance,
goal setting, social modeling or prompts were present were the most
effective. However, intervention success across various behaviors differed
and the authors concluded that “low-engagement treatments are appropriate

2 The context in which the reward is placed is crucial when interpreting the results. It needs
to be distinguished if participants are rewarded for taking part in the experiment itself or
if they are rewarded when showing the sustainable behavior during the experiment.
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for low-effort behaviors and high-engagement treatments are effective for
high-effort behaviors” (Osbaldiston and Schott 2012, 280). Moreover, most
interventions had multiple treatments in place. The most successful
combinations were: Instructions and goals, prompts and making it easy,
cognitive dissonance and justification, prompts and justification, rewards
and goals, commitment and goals. Feedback and instructions seemed to
have a smaller effect in comparison to the other treatments listed below.
Moreover, feedback did not appear to be as effective in combination with
other treatments in comparison to the presented alternatives.

Overall, each of the treatments displayed has been implemented in the
interventions in various ways as main treatment or support. The meta-
analysis summarized vatious treatments, but there are far more techniques
at hand which have not been studied thoroughly. Nevertheless, the
researchers were able to quantify the effectiveness of treatments across
different environmental behavior domains. Recycling is one of the most
extensively studied behaviors and even though it plays an important role in
the reduction of plastic pollution, it is also important to look into
consumption behaviors across different plastic sources to reduce the use of
plastic overall. Therefore, more experiments looking into behaviors causing
plastic and microplastics pollution is needed. Moreover, a systematic review
focusing on the effectiveness of various intervention techniques or—if
enough studies are found—a meta-analysis to quantify the various effects
can help to create extensive research informed advice for practitioners.

Conclusion

In this chapter, we gave insights into environmental psychology approaches
and their potential to increase the effectiveness of environmental behavior
change interventions targeting plastic pollution.

To summarize, there is no one fits all solution when wanting to tackle
environmental behavior. Some behaviors have stronger moral components,
some are more influenced by the individual’s perception of control (how
easy or difficult it is doing a behavior) and others are strongly habitualized.
It is key to understand these characteristics of the target behavior and also
the system in which it takes place: Will a change of the behavior lead to an
effective outcome in comparison to alternative measures? Will it be feasible
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to change considering internal and external constraints? If so, further
development of the intervention can follow, using the series of steps
introduced above, under consideration of the target-specific behavioral
drivers and barriers.

Finally, behavior change is one part of the solution to reduce plastics in
our natural environment, as “the consumer” plays one role in a complex
system. A reduction in consumption behavior and an increase in recycling
behavior is a start and can empower individuals. Nevertheless, it will not
solve the problem on its own. Harmonized and immediate actions from
different stakeholders such as governments, businesses, and communities
wortldwide combining pre- and postconsumption solutions are needed to
achieve the necessary reduction of plastic polluting on our planet (Lau et al.
2020). For that reason, governments expressed their willingness to sign an
international agreement tackling plastic pollution during the last meeting of
the United Nations Environment Assembly and researchers are currently
pushing for an “international legally binding agreement” targeting plastics
on its complete life cycle (Simon et al. 2021).
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