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This research investigates citizen-consumers' representations of environmental issues by examining usergenerated content. Using an exploratory approach, we collected and analyzed 856 internet memes related to
various environmental topics. Our findings shed light on the human and social implications of environmental
degradation. Although they use a humoristic tone, many memes suggest that the users who created and/or
shared them suffer from psychological discomfort; they experience eco-anxiety, perceived lack of control, and
lack of faith in the future. Our results also stress the social consequences in terms of in-group/out-group op
position. Environmental concerns emerge as an important component to categorize individuals and to define
social identity. Moreover, our analysis emphasizes the existence of stereotypical representations of all the actors
involved in the environmental crisis and the recurring tendency to anthropomorphize earth. Overall, we propose
that engaging in content generation in the form of memes enables individuals to feel re-empowered and reduce
the psychological distress they experience due to climate change. We discuss our findings in relation to relevant
theoretical frameworks.

1. Introduction
Environmental issues have never been so present in our everyday
lives as seen in increasing media coverage and omnipresent injunctions
to be eco-friendly stemming from NGOs, public authorities, companies,
and even from fellow consumers.This is rightly justified as expert pre
dictions have never been so pessimistic (e.g., IPCC, 2018). At the same
time, discordant voices share their skepticism towards these predictions.
A recent study found that climate change skeptics tend to be over
represented in media articles compared to expert scientists (Petersen
et al., 2019).
This research aims to investigate how citizens-consumers perceive
the current ecological crisis in this particular context. Although the
literature on the determinants of individuals' sustainable practices is
very rich, there is a lack of research assessing the social and psycho
logical implications of the environmental crisis on a more general level
(Wymer and Polonsky, 2015). Previous research highlights the mental
health outcomes of going through natural disasters (e.g., Cianconi et al.,
2020; Shultz and Galea, 2017; Warsini et al., 2014) but very little is
known about the mental, emotional, and behavioral consequences

caused by simply being aware of climate change (Usher et al., 2019).
However, this question is important for both public policymakers and
companies. For public policymakers, understanding how citizens cope
with the ecological threat might help prevent future crises in terms of
public mental health. It could also help design relevant proenvironmental regulations and frame them in a way that would gain
publicsupport. For companies, the challenge is to understand how
climate change affects consumer behavior and eventually consider
environment-related consumer well-being throughout the different
marketing process steps (market segmentation, targeting, product
development, communication, etc.). This article aims to contribute to
the emerging literature on the mental health consequences of environ
mental degradation by investigating public opinion on this matter.
We examine consumers' reactions related to environmental issues
through the study of user-generated internet content. User-generated
content (UGC) is defined as “all publicly (or partially publicly) avail
able online information initiated and/or created by end-users, not by
media professionals” (Knoll, 2016, p. 284). As such, UGC tends to be
perceived as more credible than company-generated content (Dunn and
Harness, 2019). In this article, we examine a specific type of UGC:
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internet memes.
The word meme was introduced in the 1970s by Richard Dawkins
(1976) but gained popularity in the 2000s with the emergence of online
subcultures and the rapid sharing of digital content. Internet memes can
take many forms, but the typical meme often includes a picture or video,
some textual content (a caption, usually with a specific type of font), has
a humorous tone, and is spread through social media. As trivial and
insignificant as they may seem at first glance, these means of expression
appear to have meaningful implications for understanding a culture
(Milner, 2016). According to Aslan and Vásquez (2018) “memes extend
to larger cultures or audiences and often make connections between
values, positions, or beliefs, potentially shedding light on social struc
tures and related ideologies and discourses. Internet memes can thus be
viewed as new media content that draw attention to social meanings and
stereotypes as well as cultural, ethical, and political facets of larger
societies.”
The current study addresses the following research questions: What
do memes say about how our contemporary society perceives the cur
rent environmental situation? How does climate change shape con
sumers' behavior, their social interactions, and their well-being? How do
they cope with the climate emergency, and how does it affect their
quality of life?
We adopt an exploratory approach to gain new insights on con
sumers' representations of environmental issues by analyzing a corpus of
internet memes related to environmental conservation or deterioration.
Our findings highlight the adverse and complex effects of individuals'
awareness of the climate crisis on their well-being and social in
teractions. Furthermore, environmental concerns appear to generally
serve as a means to position oneself in a social group and so play a role in
constructing social identities.

aspects are somehow potentially affected by the environmental situa
tion. As a consequence, firms and policymakers may need to adapt their
discourse and types of regulations depending on the perceived severity
of the environmental threat. For people who experience environmental
insecurity, old-fashioned marketing practices that involve nonsustainable materials, wasteful packaging, and consumption-inciting
communication may be viewed as inappropriate.
Overall, when it comes to environmental preservation, it is crucial
for companies to grasp the societal context in which they sell and pro
mote their products and services. Taking the pulse of public opinion and
understanding the general state of mind is critical to guarantee the
success of a firm's strategy. It is also imperative for public policymakers
to regulate environmental behavior in a way that guarantees the general
welfare while simultaneously preserving individual well-being.
2.2. User-generated Content and Public Opinion
Since the introduction of netnography in the early 2000s (Kozinets,
2002), the analysis of qualitative data from online communities and
social media platforms has become a widespread data collection method
among researchers (e.g., Nguyen et al., 2020; Park et al., 2018; Xhar
avina et al., 2020). Smith (2015) argues that social media interactions
are a boon to market researchers as they offer “a window into how at
titudes are shaped and influenced” (p. 518).
Extant research investigated the mechanisms underlying consumers'
motivations to create and share content online. For example, Leung
(2009) shows that gratification (including recognition needs, cognitive
needs, social needs, and entertainment needs), as well as civic engage
ment (including media attentiveness, political efficacy, and interest in
public affairs), are significant predictors of content generation. More
over, a clear connection is established between UGC and consumer
empowerment (Leung, 2009; Mendes-Filho et al., 2018; O'Brien, 2011).
Creating content and sharing their own opinion canhelp consumers in
crease their perceived control and self-efficacy. This could apply to so
cial or political issues when individuals lack a feeling of control and
efficacy. Prior research indeed suggests that social media platforms tend
to encourage political participation (Barisione et al., 2019).
In the case of environmental degradation, the role of perceived
consumer effectiveness is particularly critical to be able to engage in
green behavior (Ellen et al., 1991). Generating online content on
ecological issues could thus be used to feel more psychologically
empowered to deal with the current environmental situation.

2. Conceptual Background
2.1. Sustainability and Well-being
In the last decades, the concept of subjective well-being has attracted
growing interest among academic researchers, particularly in psychol
ogy, economics, and marketing (e.g., Benjamin et al., 2014; Pera et al.,
2020; Vladisavljević and Mentus, 2019). The implications of this
concept are valuable for policymakers in many areas, including sus
tainability. Previous research establishes a link between environmental
quality or concerns and individuals' self-reported life satisfaction, wellbeing, and happiness (e.g., Binder and Blankenberg, 2016; Ferrer-iCarbonell and Gowdy, 2007; MacKerron and Mourato, 2009; Rehdanz
and Maddison, 2008). Research also suggests that subjective well-being
is associated with the extent to which people engage in proenvironmental behavior. Verhofstadt et al. (2016) show that engaging
in pro-environmental behavior and reducing carbon footprints does not
decrease a person's state of well-being. In some cases, adopting more
environmentally friendly practices (e.g., eco-friendly diet, eco-friendly
electricity consumption) can create win-win situations as people
reduce their ecological footprint while simultaneously increase their
own well-being (Verhofstadt et al., 2016). Interestingly, in some cases
well-being is hypothesized as a determinant of ecological behavior (e.g.,
Ericson et al., 2014), and in other cases it is viewed as an outcome (e.g.,
Schmitt et al., 2018).
In this context, it is crucial to study the social implications of the
environmental crisis and its impact on individuals' quality of life because
it is likely to (eventually) have an impact on citizen-consumers' per
ceptions, aspirations, and behavior. For example, Viswanathan et al.
(2014) examine the link between poverty and sustainability and identify
three types of needs at their intersection: survival, relatedness, and
growth. Survival typically refers to physiological needs (e.g., access to
food, water) and includes health concerns. Relatedness refers to
belonging needs and social relationships. Finally, growth needs are
associated with education and evolution on the social ladder. All these

2.3. The Concept of Meme: From Evolutionary Biology to the Digital
Sphere
The term meme stems from the Greek ‘mimeme’ (imitation) but was
abbreviated to sound like ‘gene’ to convey the idea that memes are
transmitted and “can give rise to a form of evolution” (Dawkins, 1976, p.
203). Dawkins' theory is based on the rationale that cultural trans
mission is comparable to genetic transmission: “Just as genes propagate
themselves in the gene pool by leaping from body to body via sperms or
eggs, so memes propagate themselves in the meme pool by leaping from
brain to brain via a process which, in the broad sense, can be called
imitation.” (Dawkins, 1976, p. 206). Memes include any idea, behavior,
or lifestyle transmitted from one person to another within a specific
culture.
Today, the word meme tends to be mainly associated with the
propagation of digital content. Shifman (2014) defines an ‘Internet
meme’ as “(a) a group of digital items sharing common characteristics of
content, form, and/or stance, which (b) were created with awareness of
each other, and (c) were circulated, imitated, and/or transformed via
the Internet by many users.” Internet memes can take various forms
(videos, images, cartoons, screenshots from social media posts, etc.) and
may include different kinds of references (political events, pop culture
events, TV shows, etc.) or anything that has “some kind of value or
2
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meaning for a certain culture or group” (Aslan and Vásquez, 2018, p. 7).
Creating or sharing internet memes appears to strengthen an individual's
belonging to a reference group (even though they interact with people
they do not know) as they can highlight common interests and values
and create conviviality (Varis and Blommaert, 2015). Thus, it is not
surprising that internet memes have their own codes; for example, they
have their own typical font (Edwards, 2015).
Humor is also an intrinsic component of internet meme culture
(Milner, 2013). Taecharungroj and Nueangjamnong (2015) found that
memes featuring sarcasm and silliness are the most common types.
However, self-defeating memes (i.e., the creator communicates humor
by making fun of him/herself) appear to generate the highest levels of
engagement. One explanation for this higher virality of self-defeating
memes is that they can replicate and be appropriated easily, enabling
people to express their own opinions and feelings through self-mockery
(Taecharungroj and Nueangjamnong, 2015). This tendency, known as
‘self-deprecating relatability,’ is well documented in the meme literature
(e.g., Ask and Abidin, 2018). Consistent with social identity theory
(Tajfel and Turner, 1986), this phenomenon suggests that memes are
created and shared to meet self-expression needs, and that social iden
tification plays a major role in the process. It is commonly acknowledged
that UGC, and memes in particular, is related to social identity motives
(e.g., Eschler and Menking, 2018; Fujita et al., 2018; Milner, 2013). So
not only does creating and sharing memes signal a person's self-image,
but it also contributes to building a collective identity (Gal et al., 2016).
Furthermore, recent advances demonstrate that internet memes can
serve as a relevant source of data to analyze public opinion reactions to
certain socio-political issues, including climate change-related issues
(Ross and Rivers, 2019). This raises several interesting questions we set
out to answer: What themes are reflected in environment-related
memes? Beyond the expected humorous intent, what narratives and
what meaning do these memes convey? To what extent do environ
mental memes contain references to psychological well-being?

Next, we examined the corpus of memes using image analytics, that
is “the process of extracting meaningful concepts and information from
unstructured visual data” (Pouyanfar et al., 2018). To gain insights
from the collected memes, we proceeded as follows. Employing an
inductive approach (Glaser and Strauss, 1967), we first labeled all
memes in an open manner (not applying predefined categories). In
other words, we examined the memes in an exploratory way and did
not expect any specific theme a priori. Grounded theory was previously
found to be a relevant approach for the analysis of web images (e.g.,
Zahedi and Gaurav, 2011). This labeling serves as a basis for identi
fying higher-level categories that differentiate meme groups from one
another. Iterative reflections on the emerging categories and their in
terrelations eventually lead to a structure that represents the infor
mation in the data in an aggregated yet comprehensible way.
Following Glaser's (1992) recommendation, we coded the data without
relying on prior literature reviews and integrated the emergent themes
along with the existing literature as the final stage of the Grounded
Theory analysis. We provide a detailed list of labels and their de
scriptions in Appendix B.
It is noteworthy to highlight the need for human interpretation in
this coding process. While image classification tasks are increasingly
carried out using machine learning, it is currently limited to the analysis
of the information contained in the image file itself (e.g., visual pat
terns). However, memes often use humor, irony, implicit content, dou
ble entendre, or subtle messages which require interpretative skills to
ensure a valid and reliable categorization.
In line with recent recommendations (O'Connor and Joffe, 2020) and
using the same procedure as Harlow et al. (2020), we tested intercoder
reliability based on 10% of the data with three different coders: two
authors of this study and a third external coder who we provided with
detailed instructions prior to data categorization. We calculated alphas
for all the themes for which we provide a quantitative assessment (i.e.,
dimensions of psychological well-being). The average alpha across
themes is 0.72, which is satisfactory.

3. Methodology

4. Results

To build a comprehensive corpus of internet memes related to
environmental issues, we first selected major platforms on which memes
are frequently exchanged among users. Our selection of platforms is
comprised of the three largest social networking services, Facebook,
Twitter, and Instagram (Statista, 2020), as well as the imageboards
4Chan and Imgur, which are known as the birthplaces of many famous
memes (Brophy-Warren, 2008; Rodriguez, 2013). Data collection from
these platforms took place between March 2019 and May 2020.
To support comparability and interpretability, we focused on image
memes (no videos of GIFs) in English. Typically, image memes take the
form of so-called “image macros,” which are captioned images that
consist of a picture and a catchphrase. Regarding the depicted themes,
we adopted a very inclusive approach: Any image meme was considered
eligible as long as it had a direct connection with environmental pres
ervation or degradation. It is noteworthy that in some cases the link to
ecology was not entirely explicit from the meme itself but from the
context in which it was shared or to the respective comments.
We did not impose a specific time frame for the memes' date of
creation. Due to memes being shared and altered multiple times, it is
difficult to trace their source and initial publicaction dates. However, in
some cases, the approximate time of creation could be identified due to
specific event references (e.g., environment-related memes referring to
the outbreak of the coronavirus pandemic; see Appendix A).1 Using this
sampling approach, we collected a total of 856 memes.

The analysis reveals many interesting aspects that we categorize into
three major groups. The first category relates to how environmental
issues affect individuals' psychological condition (their feelings, their
state of mind). The second category deals with the social consequences
and describes how the environmental situation affects individuals' re
lationships with others. Finally, the third category assesses the repre
sentations and stereotypes associated with all the different actors
involved in the climate crisis. Most memes have an amusing tone
expressed through various humor types (ironic, situational, satirical,
etc.). Many memes explicitly mention climate change, while others
focus on its causes or consequences and related issues (pollution,
depletion of natural resources, endangered species, human health, po
litical intervention, etc.).
4.1. Category 1: Environmental Degradation as a Source of Inner Turmoil
Theme 1-A: Powerlessness and lack of control
Individual action is described as trivial and insufficient to tackle the
current environmental challenges (Fig. 1, Panel A). This low perceived
self-efficacy is partly due to a lack of control of other actors' behavior.
Individual eco-friendly behaviors are presented as insufficiently
compensating for the inaction of companies and policymakers (Panel B).
Being aware of the environmental threat without being able to stop it
generates powerlessness and a sense of being a spectator instead of an
actor in the situation (Panel C).

1
We did not collect information regarding the type of reactions or in
teractions generated by each meme. Although these additional data would have
been interesting to investigate, the variety of sources and the large number of
items in the corpus made it impossible to handle.
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Fig. 1. Illustration of the theme “Powerlessness and lack of control”.

Theme 1-B: Pessimism and lack of faith in the future

membership and reference groups, whether they are aspirational refer
ence groups or dissociative reference groups.

As a consequence, many memes from our corpus illustrate how the
individuals who created and shared them perceive the future. Unsur
prisingly in most cases, we find a very pessimistic view of forthcoming
events. Some of them describe dystopian scenes stressing the things that
are likely to go wrong in a more or less near future (e.g., floods, plastic
poisoning, etc., see Fig. 2).

Theme 2-A: Me against others
Several memes represent an antagonism between the individual's
state of mind and other people's (friends, co-workers, family members,
acquaintances) perspectives. These memes typically contain a hint of
self-mockery as the individual is usually depicted as hysterical and
obsessed with environmental issues while everyone else ignores them
(Fig. 4, Panels A and B) or perceives them as a crazy person (Panels C
and D). These memes convey a feeling of being out of step with main
stream society. At the same time, creating/sharing this type of content
suggests that these individuals are eager to claim their difference and
might even feel proud for being more aware than everyone else (Panel
E). This obsession with environmental issues appears to be part of their
social identity (Panel F).

Theme 1-C: The emergence of environment-related anxiety
Environmental degradation is described as something that prevents
some individuals from living a normal life or enjoying certain situations
because of the severe anxiety it generates (Fig. 3, Panel A). Being aware
of climate change and other environmental issues is connected to a
permanent fear of impending disaster. Instead of it being a motivation
for action, this anxiety seems to have crippling effects; it leads to
contemplation and inertia. One of the memes explicitly suggests that this
anxiety affects both productivity and the individual's ability to have
normal social interactions (Panel B). Finally, as any anxiety disorder,
climate change anxiety is also described through its physiological
manifestations, for example, increased heart rate (Panel C).

Theme 2-B: Us against the rich/the capitalists
In this case, the distinction is implicitly made between ‘regular
people’ and others who are supposedly benefitting at the expense of the
ecological crisis. These people are referred to as the capitalists, the rich,
the politicians, the big industrialists, ‘the oligarchic establishment,’ etc.
Here, the memes do not stress social identity or self-concept but rather
stress the responsibility of this ‘capitalist class’ (Fig. 5, Panels A and B).
Some memes highlight the hypocrisy and two-facedness of these in
dividuals as they pretend to care about the environment when they only
care about money (Panel C).

4.2. Category 2: Environmental Issues as a Source of Social Tension and
Construction of Social Identity
The analysis of the memes highlights people's tormented relation
ships with others and strong oppositions between different social
groups. Many of them illustrate the individual's relationship with certain

Fig. 2. Illustration of the theme “Pessimism and lack of faith in the future”.
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Fig. 3. Illustration of the theme “environment-related anxiety”.

Fig. 4. Illustration of the theme “me against others”.

Fig. 5. Illustration of the theme “us against the rich capitalists”.
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Theme 2-C: Us against other generations

5. Discussion

Another category of memes highlights generational conflicts, espe
cially between ‘millennials’ (or younger) and the generation of their
parents (or grandparents), often referred to as ‘boomers.’ Young people
are described as victims of previous generations' behavior. They are
concerned about their future and the future of the planet, while older
people are held accountable for the current situation (Fig. 6, Panel A).
Many of these memes suggest that millennials are misunderstood; the
older generations perceive them to be shallow while in fact they are
reflective and responsible. Older people, however, are portrayed as
unreasonable or out of step with modern challenges (Panels B and C).

This research uses an interdisciplinary approach and contributes to
extant literature in various research fields such as social psychology,
consumer behavior, and sustainability economics. It not only addresses
the question of the relationship between humans and nature, but it also
highlights how the current environmental context is affecting interhu
man relationships as well as individual well-being. Based on an
exploratory analysis of a large corpus of internet memes, our results
emphasize the personal and social impacts of environmental degrada
tion with a special focus on climate change. These issues affect in
dividuals' emotions and faith in the future as well as their relationships
with society and others. We highlight our key findings and discuss them
in relation to the extant literature and theories below.

Theme 2-D: Membership groups and homophily
Social relationships and interactions are also mentioned in a more
positive way. Many memes highlight the role of common environmental
values and concerns in creating strong links with others. Environmental
consciousness appears as a necessary condition to connect with other
people, especially with potential mates (Fig. 7, Panels A and B). These
memes present green behavior as something attractive and even sexy.
Lack of eco-friendly values, or worse, climate change denial, is described
as a dating deal-breaker (Panel C).

5.1. Social Identity and the Environment
First of all, our findings suggest that climate change and environ
mental issues generally affect the nature of individuals' relations with
members of their social network. To understand in-group interactions
and behavior in this specific context, we interpret our findings using
social identity theory (Tajfel, 1978; Tajfel and Turner, 1979). In general,
social identity refers to the part of the self-concept that is defined by the
individual's perception of belonging to certain social groups.
When social identity is threatened, individuals may use different
strategies to achieve positive distinctiveness. These strategies include
individual mobility (dissociating from a negatively viewed group while
trying to associate with a higher status group), social creativity
(enhancing the qualities of the in-group by comparing it to the out-group
on some new dimension by changing the values assigned to the char
acteristics of the group or by choosing an alternative out-group as a
reference for comparison), and social competition (creating conflict and
competition with the out-group through in-group favoritism; Tajfel and
Turner, 1979).
Our findings show that individuals may sometimes claim their dif
ference from some of their social groups (friends, family, co-workers)
and highlight their pro-environmental values. This may be interpreted
as an individual mobility attempt. As non-environmentally friendly
membership groups may be perceived negatively, the individual tries to
be associated with other social groups that are more compatible with
environmental values. Our results also suggest that individuals tend to
prefer eco-friendly individuals when looking for romantic partners. This
could be interpreted as in-group favoritism. Since environmentally
friendly potential mates are perceived to belong to the same social or
cultural group, selecting them generates negative prejudice against outgroup members (non-environmentally friendly individuals).
Consistent with the social identity approach, self-categorization and
group polarization theories posit that the notion of ‘self’ can be defined
at different levels of abstraction (Turner and Oakes, 1986; Turner et al.,
1987). The self can simply refer to the personal identity (“I”) or the
social identity (“we” as opposed to “them,” i.e., a salient out-group). In
the second case, the focus is not on the individual's uniqueness as he/she
is interchangeable with any other group member. The corpus of the UGC
analyzed illustrates both levels of self-concept. In this context the
underlined out-groups (“them”) can refer to non-green consumers as
older generations, politicians, rich capitalists, etc., while an implicit
“we” can be understood as regular citizens, environmentally conscious
consumers, millennials, etc. Overall, environmental values, concerns,
and behaviors clearly emerge as a significant dimension to categorize
individuals and define the self and social identity.

4.3. Category 3: Social Representations of the Different Actors Involved
Theme 3-A: Emergence of environment-related personas and
stereotypes
The analysis of the corpus reveals recurring stereotypical characters,
leading to the identification of personas involved in the ecological crisis
(Table 1). Most consumers, activists, companies, and politicians are
either depicted as useless and incompetent, or unethical and selfish.
Theme 3-B: The representation of earth: Earth-Chan
Earth emerges as an eighth character. Many memes feature anthro
pomorphic representations of nature as they project human intentions or
behaviors on earth. For instance, some of them seem to anticipate, or
even fantasize, how earth is likely to take revenge. Even though these
memes do not represent earth as a human character (e.g., Fig. 8, Panels
A and B), they associate it with human intentions. Retaliation is indeed
by definition an intentional and human act.
The inclination to attribute human characteristics to earth goes even
further with memes featuring ‘Earth-Chan,’ an anime-inspired character
anthropomorphizing earth as a young girl with blue and green hair
(Panels C, D, and E).
UGC featuring Earth-Chan highlights the same recurring personi
fying characteristics summarized in Table 2.
4.4. Interpreting Our Findings Through a Psychological Well-being Lens
Our findings suggest that environmental issues might interfere with
individuals' psychological health. To further investigate this aspect, we
use an analysis grid based on the dimensions of psychological well-being
(PWB) as developed by Ryff (1989), and Ryff and Keyes Corey Lee
(1995). We define each dimension (autonomy, environmental mastery,
personal growth, positive relations to others, purpose in life, and selfacceptance) and provide a qualitative assessment of these facets based
on our analysis of the corpus of memes (Table 3).
Overall, it appears that three dimensions of well-being are notably
challenged as a result of environmental problems: environmental
mastery, relations with others, and purpose in life.

5.2. Anthropomorphizing Earth as a Way to Reduce Uncertainty
Our results highlight the use of anthropomorphic representations of
earth in many memes. Anthropomorphism can be defined as “the ten
dency to imbue the real or imagined behavior of non-human agents with
6
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Fig. 6. Illustration of the theme “us against other generations”.

Fig. 7. Illustration of the theme “Membership groups and homophily”.

human-like characteristics, motivations, intentions, or emotions” (Epley
et al., 2007, p. 864). In this case, we find anthropomorphic allusions to
physical aspects (including appearance and health), emotions, and
personality traits.
Projecting human-like characteristics to nature is a widespread and
well-known tendency (Clayton and Opotow, 2003; Sacchi et al., 2013).
For instance, we commonly use metaphorical expressions such as
“mother earth” or “mother nature.” We also use human verbs or emo
tions (e.g., anger) to describe natural events, and we give human names
(e.g., Katrina, Sandy) to tropical storms (Norenzayan et al., 2008; Sacchi
et al., 2013). One of the memes ironically suggests that “hurricanes
should be named after politicians who deny climate change.”
To understand the meaning and implications of this phenomenon, it
is interesting to look into the motivations underlying individuals' ten
dency to anthropomorphize non-humans. Epley et al. (2007) identify
three determinants of anthropomorphism: elicited agent knowledge,
sociality, and effectance. (1) Elicited agent knowledge describes the
tendency to use knowledge about humans to analyze non-human objects
simply because this knowledge serves as a reference as it is acquired
earlier and is more readily accessible. (2) Sociality refers to the need for
establishing social interactions and connections with other humans. As
anthropomorphism allows perceived human-like relationships with nonhuman objects, the tendency to anthropomorphize objects is expected to
increase when people feel lonely or lack social connections. (3) Effec
tance describes the desire for individuals to understand complex phe
nomena and predict their future evolution. The tendency to
anthropomorphize non-human agents may increase when there is un
certainty about the ‘behavior’ of the object as it improves the perceived
understanding and control over said object.
To summarize, anthropomorphism is motivated by the need to un
derstand, connect, control, or predict non-human objects' behavior

(Epley et al., 2007). Given the complexity of environmental issues and
the uncertainty that arises from them, anthropomorphism appears to
serve as a mechanism to mitigate this unknown situation's effects.
Moreover, previous research suggests that anthropomorphic represen
tations of an object predict how a person behaves towards that object
(Epley et al., 2008). It has been shown, for instance, that proenvironmental advertising featuring anthropomorphic representations
of earth generates a more positive attitude towards the brand and in
creases consumers' likelihood of adopting eco-friendly behavior (Laks
midewi and Soelasih, 2019).
5.3. Environment-related Anxiety and Powerlessness: UGC as an
Empowerment Tool
The climate emergency appears to be a source of anxiety for some
individuals. This phenomenon has been previously documented as sol
astalgia (Albrecht et al., 2007), ecological grief (Cunsolo and Ellis,
2018), and more recently, eco-anxiety or climate-anxiety (Clayton,
2020; Panu, 2020; Verplanken et al., 2020). The anxiety is associated
with a lack of faith in the future and a lack of perceived control over the
current situation. Engaging in UGC is apparently used to gain back
control and decrease the psychological discomfort that individuals
experience due to the ecological crisis. Previous research shows that
creating and sharing online content is indeed positively associated with
an increase in psychological empowerment (Leung, 2009). Even though
empowerment is a major motivation to engage in UGC, it is not the only
one. Christodoulides et al. (2012) identify four categories of motivations
to engage in brand-related UGC dependent on whether these motiva
tions are related to co-creation, empowerment, or community selfconcept. In our case, even though we are not dealing with brands, we
find similar motivations to create or share environment-related UGC.
7
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Table 1
Description and illustration of the stereotypical personas involved in the ecological crisis.
Profile

Characteristics

Illustration

(1) The conscious individual

-

(2) The superficial & so-called ecofriendly consumer

- Shallow individual, full of contradictions
- Adopts superficial and usually conspicuous green behavior while continuing to act
irresponsibly in other domains

(3) The stupid climate change skeptic

- Despite all scientific evidence, still refuses to believe that climate change is real
- Or refuses to acknowledge human responsibility for environmental degradation

(4) The hypocritical activist

- Ineffective action, full of contradictions
- Judgmental
- They advocate behavior that they do not themselves adopt and give lessons while they
are not irreproachable

(5) The greedy corporation

- Unethical, irresponsible corporation
- Puts profit before the environment
- Uses greenwashing

(6) The rogue / incompetent politician

- Inefficient action, reckless and selfish behavior, does not take responsibility
- Fails to see the severity of the environmental situation
- Protects his/her own interests and the interests of fossil fuel industrialists

(7) The exasperated scientist

- Tired of repeating the same thing
- Many memes reiterate the consensus among scientists regarding climate change

Usually refers to “me” (or “people like me”)
Annoyed by other people's lack of environmental engagement
Does not always adopt the perfect behavior but tries his/her best
Feels guilty when fails to adopt green behavior and self-satisfied otherwise

Previously identified motivations that are applicable in our context
include: feelings of power and control, knowledge-sharing, advocacy,
wanting to be heard, social connections, desire to interact and collabo
rate, sense of belonging, self-expression, self-promotion, identity
shaping, minimizing self-doubt, and creativity.

Despite the severity of the previously mentioned anxiety disorder,
the vast majority of the memes we analyzed have a humorous or ironic
tone. Humor appears to be a way of mitigating the dramatic situation.
This observation is consistent with previous findings on the role of
humor as a coping mechanism (e.g., Nezlek and Derks, 2001). However,
8

L. Elgaaied-Gambier and T. Mandler

Ecological Economics 187 (2021) 107089

Fig. 8. Illustration of the theme “The representation of earth”.

Table 2
Earth-Chan's anthropomorphic characteristics.
Personification level

Specific traits and features

Physical traits

-

State of health
Emotions
Personality traits

Earth-Chan is easily recognizable with her blue and green hair, and wears a NASA T-shirt
Earth-Chan is depicted as cute and desirable
Earth-Chan is not flat (play on the word flat, referring to flat earth conspiracy theories)
Earth-Chan is fragile
Earth-Chan is sick/dying
Earth-Chan loves humans
Earth-Chan is happy when you adopt eco-friendly behavior
Earth-Chan is sad when she sees environmentally harmful practices
Earth Chan is very stoical (she never complains)
Earth Chan is forgiving (loves humans no matter what they do to her)

humor is probably not the only mechanism. We propose that the
execution techniques used by internet users, the format of the memes,
and how they frame their ideas (humor, anthropomorphism, criticizing
others, etc.) can somehow be viewed as a way to mitigate the psycho
logical distress caused by environmental issues (cf. Fig. 9).

issues described in our findings seriously. For instance, public policy
makers and marketers should be aware of their moral responsibility
when sharing environment-related information. Our results are consis
tent with recent research highlighting the potentially detrimental effects
of environmental knowledge on individuals' behavior and well-being
(Longo et al., 2019). While raising awareness is a necessary condition
to trigger lifestyle changes, the framing of the information requires
special attention. If no solution is being offered, it seems unethical to
inform individuals about some environmentally critical situation
because it will only increase their sense of powerlessness and create
more anxiety. Protagonists sharing information about environmental
problems (governments, NGOs, companies, media organizations) should
be careful not to contribute to the increase of current psychological
distress among some individuals who are already fragile. When
communicating environmental information that is likely to induce
anxiety, one must also stress the existing solutions.

5.4. Implications for Policymakers
Our research holds important implications for public policymakers
and marketers. For public authorities, the psychological and social
consequences of climate issues are crucial even from a public health
perspective. For marketers, the main challenge is to find the balance
between sustainable societal well-being and maximization of stake
holder value. There is also a common need for both to communicate
more efficiently when promoting sustainable behavior.
These actors should take the growing anxiety related to climate
9
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Table 3
Assessment of environment-related psychological well-being (PWB).
Dimensions of PWBa

Description

Qualitative assessment of environment-related PWB based on our analysis of the corpusb

Autonomy (21%)

Describes the extent to which the individual is independent and
how confident he/she is in his/her own behavior and opinions
regardless of potential social pressures

Positive
(89%)

Environmental
mastery (35%)

Relates to the individual's sense of control over environmental
factors and whether he/she feels in charge of the situation

Slightly
negative
(57%)

Personal growth
(19%)

Describes the individual's openness to new experiences and
their inclination to seek improvement in their own behavior
over time

Mixed (52%)

Positive relations
with others (44%)

Reflects the individual's involvement in meaningful and
reciprocal relationships with others

Negative
(79%)

Purpose in life (8%)

Refers to the individual's conviction that life holds meaning

Mostly
negative
(85%)

Self-acceptance
(16%)

Describes the extent to which the individual has a positive
attitude about his/herself

Mostly
positive
(70%)

Overall, the memes referring to this facet of well-being depict a rather
independent individual who can resist social pressure, think and act in
a pro-environmental way even when it is not consistent with the
beliefs or behaviors of his/her social network.
Many memes highlight a low or very low level of perceived
environmental mastery. Individuals appear to feel disempowered as
they lack control over the external world and the other actors involved
in the climate crisis.
The analysis highlights mixed results regarding this dimension. Some
memes are focused on positive behavior change and stress the
challenges associated with this new sustainable lifestyle. Others focus
on the previously mentioned, low perceived individual effectiveness
and convey a sense of not realizing their potential, and not being able
to have an impact nor improve over time.
Memes with references to social interactions reveal a form of
frustration in individuals' interpersonal relationships. This frustration
is partly due to close ties not sharing their environmental concerns
leading to a feeling of being misunderstood. Some emphasize their
unwillingness to make compromises to adjust to their social network's
expectations.
Lack of faith in the future translates into lacking a sense of meaning in
life. Some memes convey the idea that individuals have no long-term
goals due to the doubts and uncertainties they have about the future.
The notion of death is very present in the corpus.
Most memes convey individuals' relatively positive attitude towards
themselves; they seem to acknowledge their qualities and limitations.
Although some memes highlight strong perceived individual
ineffectiveness or dissatisfaction over their behavior, self-depreciation
does not appear to be a major issue.

a

The percentages in parentheses indicate the relative frequency of memes reflecting a given dimension (relative to the total number of memes related to consumers'
personal well-being; n = 355).
b
The percentages in parentheses indicate the share of memes reflecting a given valence (positive or negative) for a given dimension (i.e., relative to the total number
of memes related to a specific dimension).

Fig. 9. Illustration of the proposed mechanism and motivations underlying environment-related UGC.

Given the suggested benefits associated with UGC in terms of selfexpression, social interactions, and empowerment, (public and pri
vate) policymakers should encourage citizen-consumers to express their
opinion about environmental issues. This can be done through UGC and
also through any other kind of program aimed at enhancing individual
participation and contribution. In this context, tools for participatory
democracy (debates, citizen proposals, etc.) and marketing policies
based on consumer co-creation of eco-friendly products appear to be
positive initiatives to re-empower individuals and maybe even mitigate
the potential detrimental effects of the ecological crisis on their psy
chological well-being.

chosen methodology and associated type of data (i.e., UGC) offers many
advantages. It relies on spontaneous rather than artificially elicited re
actions but also comes with its downsides. The psychological processes
described are only based on individuals who actively engaged in UGC
voluntarily and cannot be generalized to the rest of the population.
Moreover, the suggested mechanism is an extrapolation of our qualita
tive findings and should therefore be analyzed with caution. Future
research should quantitatively test the expected relationship between
UGC, consumer participation, and psychological well-being among a
representative sample of the population. An experimental design could
be used to test whether consumer participation (either in the form of
simple opinion sharing or through more involving cocreation tasks)
increases individual levels of psychological empowerment and whether
this perceived empowerment leads to reduced psychological tensions
about environmental issues (see proposed conceptual model in Fig. 10).

6. Limitations and Future Research
This research has several noteworthy limitations. First of all, the
10
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Fig. 10. Proposal of a conceptual model.

Beyond the potential benefits of consumer participation, future
research should also investigate the personal motivations underlying
individuals' decisions to create and share humorous online content
related to environmental problems. As anonymity is an inherent char
acteristic of the internet meme culture, it is difficult to determine with
certainty what motivations led consumers to create these memes in the
first place. This aspect deserves some attention in light of the rising
threat of astroturfing (i.e., not disclosing the source of a message to give
a false impression of spontaneous or popular opinion on the Internet for
advertising or political purposes), especially if the subject has important
implications, such as climate change (Cho et al., 2011). Taken to an
extreme, the use of aggressive viral propaganda to sway sentiment,
locally or abroad, is known as “memetic warfare.”2 A notorious example
is the use of memes by the Russian Internet Research Agency to influence
the US election in 2016 (Davey, 2020; Dawson and Innes, 2019; Dono
van, 2019). As meme wars have become “a consistent feature of our
politics” used by “governments, political candidates, and activists across
the globe” (Donovan, 2019, p. 49), one must remain cautious when
making inferences about meme creators' motivations and psychology.

expecting any specific phenomena a priori, we discovered that envi
ronmental degradation can be a source of serious psychological distress
as depicted in many memes expressing a pessimistic view of the future,
feelings of powerlessness, and even environmental anxiety. We found
that environmental problems are also affecting social structures and
relationships with others. Some memes suggest that personal opinions
regarding the ecological crisis or expected solutions (e.g., banning fossil
fuels) are used by individuals to define their self-identity and to position
themselves socially. Many memes feature stereotypical representations
of the different actors involved in the ecological crisis.
Finally, we categorized the memes according to Ryff's (1989) psy
chological well-being framework and found that the two dimensions of
well-being that are the most frequently referred to are ‘relationship with
others’ and ‘environmental mastery.’ In both cases, the valence of the
content is mostly negative, confirming our previous findings. Overall,
‘autonomy’ and ‘self-acceptance’ are the only dimensions of well-being
somehow positively mentioned.
More research is needed to further investigate the psychological
consequences of environmental degradation. The emergent phenome
non of eco-anxiety, or climate-anxiety, is of utmost importance (Panu,
2020; Verplanken et al., 2020). The fact that this concept spontaneously
emerged from our inductive analysis, and despite the humorous context,
suggests that this phenomenon deserves further consideration. Although
recent and growing literature has provided interesting insights on the
rise of environment-related anxiety, a lot remains to be investigated, and
there have been repeated calls to better address this issue and its longterm implications (Clayton, 2020; Wu et al., 2020).

7. Conclusion
Internet memes are a rich and increasingly investigated source of
data for researchers. Combining words and images allows individuals to
express a wide range of emotions and assert their opinions in an im
pactful way. Beyond their humorous intent, internet memes convey
critical meaning and say a lot about ideologies, social structures, and
cultural symbols (Aslan and Vásquez, 2018). Prior studies highlight
interesting insights gathered from memes that are specific to certain
topics such as religion (e.g., Aguilar et al., 2017), climate change (e.g.,
Ross and Rivers, 2019), gender issues (e.g., Harlow et al., 2020), or
politics (e.g., Beskow et al., 2020).
In this research, we examined a large sample of internet memes
related to environmental issues. Using an inductive approach without
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Appendix A. Selection of Climate Change-related Memes Referring to the Covid-19 Pandemic
The following selection illustrates how User-Generated Content (UGC) depicts recent or ongoing events. It includes internet memes that refer both
to the Covid-19 pandemic and the environment. This selection of memes reflects many contradictions. The first paradox is related to people's desire to
get rid of the virus while acknowledging its positive environmental effects (i.e., reducing CO2 emissions as a result of the lockdown: 9, 10, 12). Second,
there is a recurring opposition between the coverage and importance given to this health crisis compared to the climate crisis (2, 4, 6). Some of the
memes suggest that climate change is a much bigger threat to humanity than Covid-19 and that we should pay more attention to it (1). Other examples
also highlight the difficulty for individuals to face this unprecedented situation while still caring for the environment (8, 11).
Overall, what we observe in this specific selection matches our general findings, especially regarding the conflict between generations (5), the use
of humor and self-mockery (8), the criticism of other actors such as corporations (3) or the media (6), and dissociating oneself from the crowd by
referring to other individuals as “the population” (4), “the world” (2), “climate change deniers” (7), etc.

2

We thank the anonymous reviewer for bringing this important topic to our attention.
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Appendix B. Final Coding Grid With Label Descriptions
Part I – General themes
1

Powerlessness

2
3

Pessimism
Environment-related anxiety

4

Me against others

5

Us against the rich/the capitalists

6

Generation gap

7

Homophily

8

Personification of earth/nature

PART II – Stereotypes
9
Conscious individual

10
11

Superficial & so-called eco-friendly
consumer
Stupid climate change skeptic

12

Hypocritical activist

13

Greedy corporation

14

Rogue/incompetent politician

15

Exasperated scientist

-

-

Lack of control and a feeling of helplessness when it comes to fighting climate change and environmental degradation
Individual action to protect the environment is described as trivial and insufficient
Pessimistic view of forthcoming events and a lack of faith in the future
Psychological discomfort, anxiety, or even depressive tendencies generated as a result of being aware of environmental issues as well
as the impact on everyday life (inability to enjoy certain situations or to act normally)
Individual obsessed with environmental issues while everyone else ignores or perceives him/her as a crazy person
There is an opposition between this person (“Me”) and others
Such memes sometimes contain a hint of self-mockery
Stresses responsibility of people who are supposedly benefitting at the expense of the ecological crisis
Referred to as the capitalists, rich, politicians, big industrialists, ‘oligarchic establishment,’ oil billionaires, etc.
Generational conflicts, especially between millennials (or younger) and the generation of their parents (sometimes referred to as
‘boomers’)
Such memes either point to older generations' responsibility for the ecological crisis or describes younger generations as victims
Role of common environmental values in creating strong ties with others
Environmental consciousness appears as a necessary condition to connect with other people, especially with potential mates
Green behavior is presented as something attractive and even sexy while a lack of responsible behavior is a deal-breaker
Attribution of human intentions, behaviors, emotions, or characteristics to earth or nature (e.g., earth taking revenge), or even
represents earth/nature as a human
Usually refers to “me” (or “people like me”)
Annoyed by other people's lack of environmental engagement
Does not always adopt the perfect behavior but tries his/her best
Feels guilty when fails to adopt green behavior and self-satisfied otherwise
Shallow individual, full of contradictions
Adopts superficial and usually conspicuous green behavior while continuing to act irresponsibly in other domains
Despite all scientific evidence, still refuses to believe that climate change is real
Or refuses to acknowledge human responsibility for environmental degradation
Ineffective action, full of contradictions
Judgmental
Advocates behavior that he/she does nothimself/herself adopt
Gives lessons while they are not irreproachable
Unethical, irresponsible corporation
Puts profit before the environment
Uses greenwashing
Inefficient action, reckless and selfish behavior, does not take responsibility
Fails to see the severity of the environmental situation
Protects his/her own interests and the interests of fossil fuel industrialists
Tired of repeating the same thing
Many memes reiterate the consensus among scientists regarding climate change

PART III – Dimensions & valence of psychological well-being
16
Autonomy (positive)
- Describes the extent to which the individual is independent and how confident he/she is in his/her own behavior and opinions
regardless of potential social pressure
17
Autonomy (negative)
- Individual lacks self-confidence and depends on others
- He/she doubts his/her own opinions when they go against the consensus
18
Environmental mastery (positive)
- Relates to the individual's sense of control over environmental factors and whether he/she feels responsible and in charge of the
situation
19
Environmental mastery (negative)
- Individual lacks control and feels helpless or lost as they don't know what to do to preserve the environment
20
Personal growth (positive)
- Describes the individual's openness to new experiences and their inclination to seek improvement in their own behavior over time
- They are trying to learn how to adopt eco-friendlier behaviors even though it is difficult and they are still making mistakes
21
Personal growth (negative)
- Individual is not receptive towards new experiences and does not seek to improve or change their lifestyle either because they cannot
or because they do not want to
22
Relations with others (positive)
- Reflects the individual's involvement in meaningful and reciprocal relationships with others
- Social relationships and interactions are mentioned in a more positive way
23
Relations with others (negative)
- Social relationships and interactions are mentioned in a more negative way
24
Purpose in life (positive)
- Refers to the individual's conviction that life holds meaning
25
Purpose in life (negative)
- Individual questions his/her life objectives and the meaning of life
26
Self-acceptance (positive)
- Describes the extent to which the individual has a positive attitude about his/herself
- Proud/satisfied with own accomplishments and indulgent with own shortcomings
27
Self-acceptance (negative)
- Describes the extent to which the individual has a negative attitude about his/herself and their own actions
- Includes negative emotions oriented towards the self (guilt, shame, anger against oneself)
28
None
- Not reflective of any of the listed themes
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