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Abstract

Climate change is a major concern in contemporary society, resulting in researchers
investigating the mechanisms influencing pro-environmental behaviors. One approach
involves examining implicit attitudes; however, their application within the environmental
domain remains limited. This thesis explores the relationship between implicit and explicit
environmental attitudes in order to assess the validity and usefulness of implicit measures in
the environmental field. Specifically, I conducted a small pilot study, which used an Implicit
Association Test focused on sustainable food (N = 28). In addition, I also analyzed the
relationship between implicit attitude towards transportation and explicit pro-environmental
attitude, using a secondary analysis of data from a larger study (N = 198). The first study
found a moderate correlation between implicit and explicit attitudes, while the second study
revealed a weak but statistically significant relationship between implicit and explicit
environmental attitudes. The second study additionally included a product choice task,
however, no relationship was found between implicit attitudes and green product choices,
whereas explicit attitudes predicted green product preference. The results suggest implicit
attitudes predict specific pro-environmental behavior but also that their content largely
overlaps with explicit attitudes (both specific and general). These results are in line with
previous findings that explicit attitudes are more predictive of deliberate behaviors than
implicit attitudes. While implicit attitude may play a role in other types of behavior, my work
and other studies show that they do not play an important role in deliberate pro-

environmental behavior and that they do not explain it beyond and above explicit attitudes.

Abstrakt

Klimatickd zména je v soucasné spolecnosti vyznamnym problémem, ktery vede védce
ke zkoumdni mechanismi ovlivitujicich pro-environmentalni chovani. Jednim z piistupii
zahrnuje zkoumani implicitnich postoji; jejich pouZiti v oblasti Zivotniho prostiedi je vSak
stale omezené. Tato prace zkouma vztah mezi implicitnimi a explicitnimi environmentalnimi
postoji, s cilem posoudit validitu a uzite¢nost implicitnich mir v environmentalni oblasti.
Konkrétné jsem provedl mensi pilotni studii, kde byl pouzit Test implicitnich asociaci
zamé&feny na udrzitelné potraviny (N = 28). Déle jsem analyzoval vztah mezi implicitnim
postojem k dopravé a explicitnim pro-environmentadlnim postojem pomoci sekundarni

analyzy dat z rozsdhlejsi studie (N = 198). Prvni studie odhalila mirnou korelaci mezi



implicitnimi a explicitnimi postoji, zatimco druhd studie odhalila slaby, ale statisticky
signifikantni vztah mezi implicitnimi a explicitnimi environmentalnimi postoji. Druha studie
navic zahrnovala ulohu zaméfenou na vybér produktu, nicméné nebyl nalezen zadny vztah
mezi implicitnimi postoji a preferenci ekologického produktu, zatimco explicitni postoje
predikovaly preferenci ekologického produktu. Vysledky naznacuji, Ze implicitni postoje
predpovidaji konkrétni pro-environmentalni chovani, ale také ze jejich obsah se do zna¢né
miry prekryva s explicitnimi postoji (konkrétnimi i obecnymi). Tyto vysledky jsou v souladu
s predchozimi zjiSténimi, Ze explicitni postoje jsou pro zdmérné chovani vice prediktivni nez
implicitni postoje. A€koli implicitni postoje mohou hrat roli v jinych typech chovani, moje
prace a dalsi studie ukazuji, Ze nehraji vyznamnou roli v zamérném pro-environmentalnim

chovani a Ze jej nevysvétluji nad ramec explicitnich postoja.
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INTRODUCTION

One of the greatest challenges our society currently faces is climate change, and
sociologists have contributed by helping understand various elements of culture, social
structure and individual opinions and behaviors (Dietz et al., 2020). Especially the various
behaviors of individuals, or communities in the society are crucial factors influencing
environmental issues (e.g., consumption; Ehrhardt-Martinez et al., 2015). Studying attitudes
can help understand what factors influence these behaviors (Allport, 1935). As societies face
environmental issues, understanding how attitudes shape behavior is critical for exploring
and supporting social change towards sustainability. Attitudes can be differentiated into two
categories: explicit and implicit, but the definition of implicit attitudes and relationship
between explicit and implicit attitudes is still debated (Corneille & Hiitter, 2020; Sherman
& Klein, 2021). To understand implicit attitudes, implicit measures have been developed
(Greenwald et al., 1998). However, their application in the environmental domain has been
limited, potentially due to methodological errors, or due to the unclear nature of the implicit
theory (Fiorenza et al., 2023). Is there a relationship between implicit and explicit
environmental attitudes? To what extent could implicit attitudes predict pro-environmental

behavior? This thesis aims to answer those questions.

Some studies have tried to find a relationship between implicit environmental measures
and explicit environmental measures, but many of them did not find an effect (e.g., McGuire
& Beattie, 2019; Piskoti, 2015; Steiner et al., 2018). Other studies managed to find a
relationship (Levine & Strube, 2012; Panzone et al., 2016), however, the inconsistent results
remain without a definite explanation (Fiorenza et al., 2023). The most commonly used tool
to assess implicit attitudes is the Implicit Association Tests (IAT), and the studies often use
specific versions of the IAT with variations of the environmental focus to measure the
implicit environmental attitude, as well as various explicit methods (Fiorenza et al., 2023).
Attempts have been also made to explore the predictive ability of implicit environmental
measures on behavior, but the conclusions are not clear and seek further discussion (e.g.,

Geng et al., 2015; Songa et al., 2019).

The goal of this thesis is to examine the relationship of implicit environmental attitudes
and explicit environmental attitudes, and implicit environmental attitudes and green product

preference, in order to discuss the use of implicit measures in the environmental domain,
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specifically the Implicit Association Test. Further aim is to help clarify the inconsistencies
of implicit measures in the environmental domain and offer possible explanations or
recommendations. To achieve the goals of this thesis, a secondary analysis was performed
on data from two previous studies. One of these studies focused on implicit attitudes towards

food, while the other focused on implicit attitudes towards transportation.

The thesis begins with a theoretical framework thoroughly explaining the fundamental
concepts of this study, such as the whole concept of attitudes, implicit and explicit attitudes,
and implicit measures and the critique on implicit attitudes and measures. It then continues
by reviewing the use of implicit measures in the environmental domain and highlights
previous findings and possible explanations. Based on the theoretical foundation, the
methodological section covers the process of data collection of the pilot and the main study,
which is followed by analysis method and results. Next, the results are discussed and
interpreted in context of the theoretical framework, after which the possible theoretical and

practical implications are considered. Finally, the limitations of this thesis are discussed.
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1. THEORETICAL FRAMEWORK

Attitudes are essential for understanding individuals’ behavior in society, as they
predispose individuals to act in certain ways within social environments (Allport, 1935), and
understanding them is a complex issue. Attitudes influence how people perceive, interpret
and respond to the world around them, making them a fundamental concept in sociology and
behavioral research. As relatively stable evaluations of people, objects or ideas, attitudes

help predict verbal expressions and behaviors in different contexts.

In the environmental domain, attitudes are particularly relevant for explaining pro-
environmental behavior, which are actions intended to minimize harm to or benefit the
environment. Understanding environmental attitudes can help to identify barriers to
sustainable behavior and inform interventions promoting more ecological lifestyles. Thus,
studying both implicit and explicit attitudes offers a way to find and understand
environmentally relevant decisions. This can be useful for law and policy makers,

organizations and individuals to effectively promote pro-environmental behavior.

1.1 The Concept of Attitude

There are two main conceptualizations of attitude in social sciences and sociology in
particular (Pestello, 2007). The positivist (deductive) conceptualization views attitudes as
measurable, objective entities that can be quantified and analyzed (e.g., Fishbein & Ajzen,
1975). The phenomenological (inductive) conceptualization emphasizes understanding of

attitudes from the subjective experiences of individuals (e.g., Deutscher, 1973).

The positivist (deductive) theorizing of attitude is represented, for instance, by work of
Thomas and Znaniecki (1918), who introduced the concept of attitude and established it as
a key theoretical concept in sociology. This conceptualization of attitude later informed now
conventional definition of attitude as "a mental and neural state of readiness, organized
through experience, exerting a directive or dynamic influence upon the individual's response
to all objects and situations with which it is related” (Allport, 1935, pp. 804—805). The
positivist theorizing of attitude is currently, represented by the theory of planned behavior
(Ajzen, 1991), the theory of reasoned action (Fishbein & Ajzen, 1975) or by the attitude
theory of the Campbell Paradigm (Kaiser et al., 2010; Kaiser & Wilson, 2019; for its
introduction in sociology, see, e.g., Urban & Duda, 2024). These theories share in common

that attitudes are mostly stable and measurable, and the notion that attitudes are built from
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three main components: affective, cognitive, and behavioral reactions, and that they can be

estimated from behavioral responses (Kaiser & Wilson, 2019; Rosenberg et al., 1960).

As opposed to the positivist conceptualization, the phenomenological conceptualization
considers attitudes more contextual and fluid (Hogg & Smith, 2010; Pestello, 2007). The
inductive theorizing of attitude is represented, among others, by the work of Blumer (1955)
and Deutscher (1973; et al., 1993), who promoted a phenomenological (inductive)
conceptualization that emphasizes the meanings individuals attribute to situations and their
social interactions. These authors stressed that attitudes and behaviors are not static
intrapersonal constructs but are continuously interpreted and reinterpreted within specific
social contexts, challenging the core assumption of consistency in the positivist paradigm
(Blumer, 1955; Deutscher, 1973; Deutscher et al., 1993; Pestello, 2007, p. 3). Broadly
speaking, these authors suggest that a more qualitative approach, which accounts for the
social construction of behavior and the meanings ascribed by individuals, is necessary for a
comprehensive understanding of attitude (e.g., Blumer, 1955; Deutscher, 1973; Deutscher

et al., 1993; LaPiere, 1934).

As we shall see in the next section, the current dominant theorizing of environmental
attitude in sociology and social sciences more broadly draws mainly from the positivist

tradition of attitude theory (Hadler et al., 2022).

1.2 Attitude in the Environmental Domain

The concept of attitude is often used in the environmental domain to capture individuals'
evaluation, feelings, and predispositions towards environmental actions or topics (e.g.,
Briigger et al., 2011; Cruz & Manata, 2020; Dunlap et al., 2000; Kaiser, 1998; Kollmuss &
Agyeman, 2002). As such, environmental attitude is sometimes defined as a collection of
"evaluative beliefs, affect, and/or behavioral intentions about environmentally related
activities or issues” (Milfont & Schultz, 2018, p. 338). Attitudes play a crucial role in shaping
individuals' behaviors towards the environment and sustainability (Hadler et al., 2022).
Research on attitudes in the environmental domain typically differentiates between two
distinct types: general environmental attitudes (sometimes referred to as environmental
concern) and attitudes towards specific pro-environmental behaviors/actions (Milfont &
Schultz, 2018), for instance environmentally conscious transport (Girling et al., 2018),

recycling (Thegersen, 1996), or food consumption (Muresan et al., 2021).
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Attitudes towards specific pro-environmental actions, such as environmentally conscious
travel, recycling, and food consumption, reflect how individuals evaluate and feel about
these behaviors (Milfont & Schultz, 2018, p. 341). These attitudes have a significant impact
on the likelihood of engagement in sustainable practices (Bamberg & Moser, 2007). For
instance, the more positive attitude towards recycling an individual has, the more likely he
is to recycle (Geiger et al., 2019). Similarly, supportive views on environmentally conscious
travel may lead to an increase in the use of public transport or cycling (Hamidi & Zhao,
2020). Another example is that favorable attitudes towards sustainable food consumption

can result in choosing organic or locally sourced products (Vermeir & Verbeke, 2006).

Unlike specific attitudes (e.g. attitude towards recycling), the attitude towards general
pro-environmental behavior (sometimes referred to simply as "environmental attitude")
captures overall commitment to sustainability across various behaviors (Kaiser, 1998). One
measure of environmental attitude has been proposed by Kaiser (1998) — “A General
Measure of Ecological Behavior”. The revised version (GEB-50) assesses how often people
engage in activities that benefit the environment, such as recycling, conserving water, using

public transportation, and other sustainable practices (Kaiser, 2020).

Traditionally, attitudes towards specific pro-environmental behaviors as well as
environmental attitudes have been measured using explicit measures and self-reports, such
as questionnaires and surveys, which rely on individuals' conscious reflections and
verbalizations of their attitudes and beliefs (e.g. Briigger et al., 2011; Cruz & Manata, 2020;
Hadler et al., 2022; Kaiser, 2020). However, some studies have shown that self-report pro-
environmental behavior measures are vulnerable to significant bias, as they may not
accurately measure or predict behavior (Hadler et al., 2022; Kormos & Gifford, 2014). One
of the reasons can be inaccurate self-reporting of pro-environmental behavior because
respondents attempt to portray themselves in a more positive way (Bratt et al., 2015), this
reason was also found to have a weak effect on environmental attitude (Milfont, 2009).
Another problem may be the one-sided focus on the explicit aspect, as a growing volume of
literature suggests that implicit attitudes, which are automatic and unconscious, also play an
important role in shaping (environmental) behavior (Greenwald & Banaji, 1995; Levine &
Strube, 2012; Schultz et al., 2004). One of the ways to address these shortcomings is to use
implicit measures of attitude, such as the Implicit Association Test (IAT), that should
complement explicit attitude measures (Greenwald et al., 1998) and help to get a more

comprehensive understanding of how attitudes influence environmental actions.
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1.3 Implicit Attitudes

The term "implicit attitude" is used to describe an individual's subconscious evaluation
or preference towards an object or concept (Greenwald & Banaji, 1995). In contrast to
explicit attitudes, which are conscious and intentional, implicit attitudes operate without
conscious awareness or intentional control, and individuals are unable to self-report them
(Greenwald, 1990). The theory of implicit attitudes suggests that individuals hold
unconscious beliefs or biases that influence their behavior without their explicit awareness
(Greenwald & Banaji, 1995). Implicit attitudes are grounded in dual-process theories of
cognition, which differentiate between automatic and controlled processes (Gawronski &
Bodenhausen, 2006, p. 692). The automatic processes are fast, involuntary, and often operate
below the level of conscious awareness, forming the basis for implicit attitudes (Gawronski
& Bodenhausen, 2006, p. 693). In contrast, controlled processes are deliberate, conscious,
and reflective, forming the basis for explicit attitudes (Gawronski & Bodenhausen, 2006, p.
694). This differentiation is also part of the broader perspective of the model of dual-attitudes
(Wilson et al., 2000). The impact of implicit attitudes on behavior is what highlights the
importance of studying implicit attitudes (Greenwald et al., 2009).

Implicit attitudes influence a wide range of behaviors and decision-making processes
(Greenwald et al., 2009), while being unavailable to introspection for the individuals
(Greenwald & Banaji, 1995). For instance, implicit racial biases (or implicit gender
stereotypes) can affect hiring decisions, academic achievements, and everyday interpersonal
interactions (Greenwald & Krieger, 2006). Implicit biases also affect healthcare, resulting in
inequity towards individuals based on their sexual orientation, race, ethnicity et al. (Shah &
Bohlen, 2025). Another example is implicit stereotyping of adolescence, providing evidence

of implicit biases based on the age of individuals (Gross & Hardin, 2007).

Since implicit attitudes operate at a subconscious level, they do not always align with an
individual's consciously expressed beliefs (Greenwald et al., 1998; Wilson et al., 2000). This
happens because individuals might not want to report some attitudes, since they do not want
people to know about them (Nosek et al., 2007), or they may not know about these attitudes
at all and are therefore unable to report them (Greenwald & Banaji, 1995). The explicit and
implicit attitudes may differ for an individual, and changes in one of these attitudes might
not be reflected in the other form of attitude, further suggesting that attitude should not be

viewed as a unitary construct (Gawronski & Bodenhausen, 2006, p. 692; Wilson et al.,
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2000). To better understand the impact of implicit attitudes, we need to understand how they

are formed.

Same as explicit attitudes, implicit attitudes are formed through past experiences, such as
repeated exposure to societal norms, cultural values, and personal experiences (Greenwald
& Banaji, 1995). Research confirms that implicit attitudes are formed from a young age,
individuals are socialized by family, peers, educators, and community members and these
social actors may pass on attitudes, beliefs, and stereotypes that can become internalized and
form implicit attitudes over time (Baron & Banaji, 2006). For example, cultural norms play
an important role in shaping implicit attitudes. Media representations, societal narratives,
and cultural symbols can implicitly influence how individuals perceive different groups and

concepts (Yoshida et al., 2012).

1.3.1 Critique of the Theory of Implicit Attitudes

The theory of implicit attitudes is criticized mainly regarding its conceptualization,
specifically for the debatable relationship of implicit attitudes and explicit attitudes
(Sherman & Klein, 2021), and the ambiguity of implicit definitions (Corneille & Hiitter,
2020). According to Sherman & Klein (2021), the problems with implicit attitude research
originate in the framing of implicit and explicit evaluations and measures in dual process
models of cognition, where the main problem is that these two types of attitude are seen as
two contrasting constructs. Instead, they should be seen as interconnected and influenced by
similar underlying processes (such as learning, context, and experience), and the key idea is
that they are not fundamentally different types of attitudes, but rather reflect different ways

in which attitudes can be expressed depending on the situation (Sherman & Klein, 2021).

Another type of critique questions whether implicit attitudes are actually “implicit” or
unconscious (Gawronski et al., 2006). The evidence, that people are unaware of their implicit
attitudes, usually comes from studies that compare a person's implicit attitude with their
explicit attitude, which often results in conclusions suggesting that people are not aware of
their implicit attitudes (Steiner et al., 2018; Sun et al., 2020). The research by Hahn et al.
(2014) used a different method, which asked participants to predict their results of different
implicit attitude tests, and across all four studies, the participants were highly accurate in
their predictions. These results (Hahn et al., 2014) challenge the core assumption that
implicit attitudes are unconscious (Greenwald, 1990; Greenwald & Banaji, 1995). This is

also supported by the findings of Corneille & Hiitter (2020), who distinguish between three
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main views by which the term implicit is understood: indirect (procedural), automatic

(functional), or associative (mental theory).

3.

Procedural View (Implicit-as-Indirect): The procedural view defines implicitness
based on how attitudes are measured - Implicit attitudes are those inferred from
indirect measures rather than self-reports (Corneille & Hiitter, 2020). This perspective
emphasizes that implicitness is a feature of the measurement process rather than the
underlying mental construct. The main representatives of implicit theorizing and the
authors of the Implicit Association Test recently supported this view, by defining

implicit as indirect and explicit as direct (Greenwald & Banaji, 2017).

Functional View (Implicit-as-Automatic): The functional view relates implicit
attitudes to automaticity, meaning they are evaluations that occur without conscious
control, intention, or awareness (De Houwer, 2006). This approach views implicit
attitudes as responses that are produced under conditions of automaticity,
distinguishing them from deliberate and controlled evaluations (Corneille & Hiitter,

2020).

Mental Theory View (Implicit-as-Associative): This view assumes that implicit
attitudes are formed and stored as associative links in memory, which are activated
when encountering relevant stimuli (Corneille & Hiitter, 2020; Shoda et al., 2014).
However, Corneille & Hiitter (2020) critique this assumption due to a lack of strong

empirical support for associative attitude learning.

Corneille & Hiitter (2020) argue that the ambiguity of definitions makes conclusions

about implicit attitudes misleading, and suggest avoiding the term implicit, and rather using

specific definitions (such as indirect or automatic). Other than criticizing the concept of

implicit attitude, some authors have criticized the measures (or specific measure) of implicit

attitudes, which will be elaborated in the next section.

1.4 Implicit Attitude Measures

Since implicit attitudes are considered to be unconscious (Greenwald, 1990), self-report

measures cannot be used to measure them and specific implicit measures had to be developed

(Fazio et al., 1986; Greenwald et al., 1998). There are various ways to assess implicit
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attitudes. One of the more well-used tools is the Evaluative Priming Task (also known as
Affective Priming Test), which assesses implicit attitudes by measuring the speed of
response to a target stimulus following a prime (attitude object; Fazio et al., 1986). Another
instrument is the Affect Misattribution Procedure, which evaluates implicit attitudes by
having participants rate a neutral stimulus that is briefly preceded by a presented category
(Payne et al., 2005). While there are also more, less commonly used tools, e.g. the Go/No-
go Association Task (Nosek & Banaji, 2001) or the Approach-Avoidance Task (Solarz,
1960), the Implicit Association Test (IAT) is probably the most frequently used instrument
to assess implicit attitudes. The IAT, originally proposed by Greenwald and colleagues in
1998, assesses the strength of associations between different concepts or objects (e.g., race,
gender, age, product) and the valence of their evaluation by measuring the reaction times.
Specifically, in the IAT, people categorize words or images into groups that are paired
together, such as "Black or Good" and "White or Bad," in one block, and then "Black or
Bad" and "White or Good" in another block. Participants are instructed to respond as quickly
as possible, and the IAT measures the speed and accuracy of their responses. Faster response
times typically indicate stronger implicit associations between the concepts being paired, as
the task aligns more closely with the participant's automatic mental associations. On the
contrary, slower reaction times may suggest weaker or conflicting associations. By analyzing
these reaction times, the IAT provides insight into implicit biases that individuals may not
be consciously aware of, revealing the automatic associations that can influence perceptions

and behaviors (Greenwald et al., 1998).

Widespread application of the Implicit Association Test spans various domains, including
consumer preferences, clinical psychology, political preferences, or alcohol and drug use.
For example, many research has been done regarding racial/ethnic bias — a study by
McConnell and Leibold found that participants who had stronger negative attitudes towards
Black (versus Whites) on the IAT also had stronger negative attitudes on the Explicit
measures of prejudice while also having more negative social interactions with Blacks
(McConnell & Leibold, 2001). There has been a vast amount of research supporting the
validity and reliability of IAT (Greenwald et al., 2003; Kang & Lane, 2010; Nosek et al.,
2007). Other researchers have also confirmed that IAT has strong predictive validity, while
it may also often surpass the predictive validity of self-report measures (Greenwald et al.,

2009).
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However, other research has highlighted several methodological concerns with the IAT,
particularly regarding its susceptibility to strategic manipulation and the interpretation of its
scoring system. Fiedler et al. (2006) highlight significant concerns with the IAT's reliance
on the D-score, which is a difference measure calculated from reaction times in compatible
and incompatible trial blocks. The authors argue that this score is problematic, because it
assumes equal contributions from both latency components, despite evidence that response
times can be differentially influenced by external factors (Fiedler et al., 2006). Cognitive
load (e.g. stress, fatigue, distractions) or general processing speed can disproportionately
impact one block over the other, leading to distorted results (Nosek et al., 2005). Another
concern is the susceptibility of the IAT to deliberate faking and strategic manipulation.
Fiedler et al. (2006) argue that participants can intentionally slow down their responses in
the supposedly "easier" blocks to reduce the gap between compatible and incompatible trials,

thereby masking their true IAT score.

A few researchers have examined the types of behavior predicted by implicit and explicit
attitudes, specifically whether implicit or explicit predict a different type of behavior than
the other (e.g. Perugini, 2005; Spence & Townsend, 2007). Perugini (2005) conducted two
studies, outcome of the first study supported the “multiplicative” model (implicit and explicit
attitudes interact in influencing behavior), while the second second study supported the
“double dissociation” model (implicit attitudes predict spontaneous behavior, while explicit
attitudes predict deliberate behavior). Spence & Townsend (2007) supported the “double
dissociation” model in the environmental domain, which could help explain discrepancies
when analyzing implicit and explicit connections. For example, a study by Songa et al.
(2019) found that explicit attitudes predicted self-reported emotions towards sustainable
products, while implicit attitudes predicted spontaneous emotional reactions towards
sustainable products. However, this area remains relatively underexplored, and further

research is needed to fully understand how these attitudes interact and shape behavior.

1.5 Implicit Association Test in the Environmental Domain

The validity and reliability of the Implicit Association Test has been supported in many
areas, such as race or ethnicity related attitudes (Nosek et al., 2007), gender related attitudes
(Dunham et al., 2016), weight related attitudes (Sabin et al., 2015), and more (for more areas,

see Nosek et al., 2007). However, application of the IAT to environmental attitudes has been
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limited (for a discussion, see, e.g., Fiorenza et al., 2023; Schultz et al., 2004). The validity
of IAT in this specific context remains an area of concern. There are a few studies, where
the researchers have tried to examine the relationship between implicit and explicit
environmental attitudes (e.g. Levine & Strube, 2012; Richetin et al., 2016). However, many
studies failed to find any association between the Implicit Association Test and explicit
attitude (Geng et al., 2015; Sanchez et al., 2016), behavior (Piskéti, 2015) or intention
measures (Levine & Strube, 2012).

For instance, Steiner et al. (2018) did not find a statistically significant correlation
between their version of IAT and self-report questionnaire towards climate change.
Likewise, McGuire & Beattie (2019) found no statistically significant correlation between
Carbon IAT and explicit preference of high or low carbon footprint products. Songa et al.
(2019) also did not find a statistically significant correlation between IAT towards
recyclability (i.e., positive or negative attitude towards recyclable or non-recyclable
packaging) and self-reported measure of attitude towards recyclability. A study by Geng et
al. (2015) indicates that explicit and implicit connectedness to nature are independent of each
other, as they did not find a significant correlation between IAT and “Connectedness to
Nature Scale” (CNS). Piskoti (2015) did not find a significant correlation between IAT-
nature and any of the explicit measures, including the “New Ecological Paradigm” (NEP)
scale (Dunlap et al., 2000; Dunlap & Van Liere, 1978), environmental identity scale and

environmental purchasing habits.

In contrast, some researchers found an association between the Implicit Association Test
and explicit measures. For instance, Panzone et al. (2016) found a significant correlation
between Sustainability IAT and three explicit attitude scales, specifically Green Consumer
Action, Environmental Concern and Sustainable Food Preference. While Geng et al. (2015)
did not find a connection between IAT-nature and CNS, a strongly significant correlation
was found between IAT and behavior, specifically bag usage. Schultz & Tabanico (2007)
found a significant correlation between IAT-nature and Inclusion of “Nature in Self” (INS)
scale. Likewise, Olivos & Aragonés (2013) also found a statistically significant relationship
between [AT-nature and INS scale, while they also found a correlation between IAT and
CNS, Environmental Identity scale and a self-report measure of pro-environmental behavior.
Levine and Strube found a significant relationship between their version of IAT with NEP
scale, Regulation Attitudes scale, Efficacy Attitudes scale, and Technology Attitudes scale
(Levine & Strube, 2012).

20



A recent systematic review of IAT-based measures in the environmental domain revealed
that implicit and explicit attitudes toward ‘“‘climate change” appeared unrelated, and the
relationship between IAT and climatic beliefs was inconsistent across studies (Fiorenza et
al., 2023). Fiorenza et al. (2023) reported a positive correlation between implicit and explicit
attitudes only in 38.5% of 14 studies, and no effect in the remaining 61.5%. The
heterogeneity of the results could support a broader consensus of low correlations between
implicit and explicit measures (Greenwald et al., 2009; Hofmann et al., 2005). A possible
explanation of the heterogeneity could be the insufficient introspection of implicit attitudes
(Nosek, 2005). Another explanation could be the independence of the fundamental
constructs (Hofmann et al., 2005). Environmental topics and topics related to climate change
have specific attributes compared to different areas (Beattie & McGuire, 2016), mainly the
complexity of the topic (Hansen et al., 2013). The results could suggest that environmental
topics might be an area where there is an “attitudinal dissociation” between implicit and
explicit attitudes (Fiorenza et al., 2023; Greenwald & Nosek, 2008). The relationship
between implicit and explicit attitudes remains a topic up for debate, as numerous studies
have produced conflicting results. While some studies have revealed an effect, others have

not, while no clear and definite explanation has been provided.

1.6 Research Questions and Hypotheses
In my thesis, I will attempt to answer to the following research questions:

Q1: Is there a relationship between an individual's implicit environmental attitude and an

explicit environmental attitude?

Q2: Is there a relationship between an individual's implicit environmental attitude and

preference for green products?

To answer these research questions, I will test the following set of hypotheses. These

hypotheses are based on the existing literature reviewed in the introduction.

H1: People with a higher level of explicit environmental attitude will have a more positive

implicit environmental attitude.

H2a: People with a more positive implicit environmental attitude will be more likely to

choose pro-environmental food products.

H2b: Implicit environmental attitude predicts the choice of green products above and

beyond explicit environmental attitude.
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2. RESEARCH OBJECTIVES

The purpose of my work was to explore and assess the relationship between implicit
environmental attitudes and explicit environmental attitude or green product preference, to
discuss the validity of implicit measures in the environmental domain, specifically the
Implicit Association Test. In my thesis, I explored the findings from previous research,
where an environmental IAT and an explicit environmental measure was used. After a
literature review, I concluded that the findings were inconsistent across studies. To develop
on this issue, I tried to find a relationship between implicit environmental attitudes and
explicit environmental attitudes in other data. The data I chose to examine were different
from other studies in terms of the specific environmental topics they covered (food

preference and transportation).

The results of analyzing the data should show whether there is a positive relationship
between individuals' implicit pro-environmental attitude and explicit pro-environmental
attitude; and whether there is a relationship between an individual’s implicit pro-
environmental attitude and green product preference. The Implicit Association Test and
other implicit measures of attitude are often used in other sociological domains rather than
the environmental domain, and the theory of implicit attitudes in general was criticised by
some researchers, thus my study should develop on the existing critique and discuss the
usage of implicit measures in the environmental domain. The study should also help clarify
the inconsistencies of implicit measures in the environmental domain and offer possible

explanations or recommendations.

3. METHOD

3.1 Pilot Study

We ran a small pilot study with colleagues as a part of The Practice in Quantitative
Research course. In this pilot study, I aimed to examine the association between implicit
attitude towards environmentally significant behavior (eating of meat) and self-reported food
preference (meat or non-meat food) or self-reported frequency of consumption of various
types of meat. For the purpose of this research, I further analyzed the data using R (R Core
Team, 2024).
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3.1.1 Participants

A sample of respondents was recruited through email and social media of the research
team. Participants were also asked to forward the invitation to the study to their contacts.
Forty-one participants entered the study and 31 completed it, for the completion rate of 75.6
%. Based on a recommendation of Sabin et al. (2012), I removed IAT trials that were faster
than 350 milliseconds or slower than 10,000 milliseconds because such responses are
considered to imply careless participation. This led to exclusion of three participants for the
final sample of 28 participants (N = 28). The sample was younger (Mg = 25, SD = 10.50)
and consisted of 19 women, 8 men and one non-binary person. Three respondents reported
having obtained a university degree as their highest level of education, while 25 respondents

reported having high school as their highest completed level of education.

3.1.2 Materials

Explicit meat consumption. To measure meat consumption, a form was adopted from
Mackenzie & Shanahan (2018) that asks participants how frequently they consume each of
the following meat types: meat in general, poultry, red meat, and fish. For each of the meat
categories, participants indicated their usual meat consumption (rarely or never, 1 to 3 times
a week; 2 to 4 times a week; 5 to 6 times a week, once a day, 2 to 3 times a day; 4 times a

day or more).

Explicit dietary preference. The respondents were asked a direct question, whether they

prefer products that contain meat or products that do not contain meat.

Implicit measure of attitude to meat. I used the Implicit Association Test (IAT) to
measure respondents' implicit attitude towards meat or meat-free products (Greenwald et al.,
1998). Four categories of stimuli were developed, two categories contain various
pictograms, one category contains pictograms of meat products, the other category contains
meat-free/vegetarian products (“Picture categories”). The other two categories both contain
8 words each, one category is labeled as “Good” and the other category as “Bad” (“Word
categories”). The “Good” category contains words: Attractive, Love, Joyful, Laughter,
Smiling, Friend, Kind, Excited; the “Bad” category contains words: Rotten, Hate, Humiliate,
Horrible, Selfish, Negative, Annoying, Disaster. The test is divided into 7 blocks, some are
practice blocks and some are test blocks. Each test block contains a combination of one of
the Picture categories and one of the Word categories. The respondents are shown one of the

pictures/words (e.g. Disaster) and are asked to place them into the corresponding category.
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3.1.3 Procedure

The study was run in the Czech language, respondents were invited to the study through
various forms, such as social media and word of mouth. Upon entering the study,
respondents were welcomed with an introduction and short description of the study, as well
as with an informed consent. They were informed about the estimated time the study could
take, which was set at circa 20 minutes, after piloting the study with colleagues. The
respondents were also informed about the need of a physical keyboard, which was necessary
for completing the implicit association test. This eliminated all respondents which might
have tried to complete the study via a mobile phone or a tablet. They were also informed that

their data was anonymized, as we did not collect any personal data.

After the introduction, respondents were asked to continue to the first part of the study.
The first part was a socio-demographic questionnaire, where the respondents were asked to
type in their age, which was followed by two multiple choice questions, asking them which

gender category they best align with and their highest completed level of education.

The next part was a questionnaire, which asked about the respondents' explicit dietary
preferences. The respondents were asked how often they eat certain types of meat, the first
question was meat in general, the second was poultry, then we followed with red meat and
the last type was fish. In each type, they chose on a 7-point scale from rarely or never to 4
times a day. Then the participants were asked if they would prefer a product that does not

contain meat, if they had a choice.

Following the completion of the explicit questionnaire, respondents continued to the last
part of the study, which was the Implicit Association Test (IAT). The respondents were
informed that this part is used to measure their implicit attitude towards meat and meat-free
products. In the introduction, they were also told that they would see the result of the implicit

measure after they complete the study.

The respondents were first shown all four categories of stimuli used in the IAT, to make
sure that respondents know which stimuli corresponds with which category (“good” words,
“bad” words, pictures of vegetarian products and pictures of meat products). The
respondents were instructed on how to put the stimuli into the correct category, which was
done using two keys on a physical keyboard (keys “E” and “I”’). They are asked to sort the
stimuli as fast as possible, but correctly. When the participants put a stimuli into the wrong

category, a large red letter “X” appears. They are instructed to put the stimuli into the correct
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category when this happens. We also told them the test has seven blocks and the instructions

are different in each part, to avoid the respondents not reading new instructions.

After the introduction to IAT, participants continue to the first block of trials (a trial
represents each time the respondent is shown a new stimuli; a block is a set of trials, with

different rules in each block). In each block, the stimuli appear in randomized order.

The first block is a practice block, which does not enter the analysis. The respondents are
asked to put shown stimuli into the correct category, they press “E” when shown a vegetarian

product and “I” when shown a meat product. This block contains 40 trials.

The second block is also a practice block. The respondents are now asked to press “E”

when shown a bad word and “I” when shown a good word. This block has 32 trials.

The third block is also a practice block. The respondents are now asked to press “E” when
shown a bad word or a vegetarian product, and to press “I” when shown a good word or a

meat product. This block has 36 trials.

The fourth block is a test block, which enters the analysis. The rules are the same as in

the third block, but there are 36 trials 2 times (72 in trials in total).

The fifth block is another practice block. This block is the same as the first one, but the
rules are reversed (the respondents press “E” when shown a meat product, “I”’ when shown

a vegetarian product). It also has 32 trials.

The sixth block is the last practice block, where participants are asked to press “E” when
shown a bad word or a meat product, and to press “I” when shown a good word or a

vegetarian product. This block has 36 trials.

The seventh block is the final test block, which enters the analysis. The rules are the same

as in the sixth block, but there are 36 trials 2 times (72 in trials in total).

Upon completing the final block, respondents are given thanks for their participation in
the study. They are shown their average response times for different combinations of
categories. We also tell them their “score of implicit attitude” (D-score) and its
interpretation, which varies from strong positive attitude towards products with meat, to
strong positive attitude towards vegetarian products. If the respondents seek more
information about implicit attitudes, they are referred to the Resources section on the Project

Implicit website (Resources — Project Implicit, 2024).
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3.1.4 Analysis

The data were analyzed using R (R Core Team, 2024). The IAT output gave us the
response time respondents had when shown a combination of certain stimuli in milliseconds
(Bad word or Meat product + Good word or Vegetarian product; Bad word or Vegetarian
product + Good word or Meat product). This time is an average of response times
respondents had when sorting each stimuli in test blocks 4 and 7. From this output, the D-
score was calculated (the difference between the averages of test blocks divided by the
standard deviation of latencies across both test blocks; Greenwald et al., 2003). The D-score
ranges from more than 1 (more than 0.65 meaning strong positive preference towards meat
products), to -1 (less than -0.65 meaning strong positive preference towards vegetarian

products).

From the explicit questionnaire, the output is a 7-point scale and a 2-point scale. In the 2-
point scale, 0 means meat-free preference, 1 means meat preference. In the 7-point scale, the

closer the number is to 0, the less often the respondent consumes meat products.

A Spearman correlation analysis was performed to examine the relationship between the
implicit measure and the two explicit measures, and the Shapiro-Wilk test to assess the

normal distribution of the variables.

3.2 Main Study

To expand on the pilot study with a small sample size, a secondary data analysis was
performed on data from a different, larger study (Urban et al., 2023). The study specifically
examined individuals' explicit environmental attitude and the judgment of morality of pro-
environmental behavior; and green food product choice. However, the researchers also
included a measure of implicit attitude toward personal car transportation in the original data
collection in 2017, which has never been analyzed. For the purpose of this thesis, only the
implicit environmental attitude, explicit environmental attitude and green food product

choice was analyzed using R (R Core Team, 2024).

3.2.1 Participants

From a laboratory's pool of respondents, a convenience sample of 245 was invited to
participate in an online questionnaire, which was then followed by a laboratory session

approximately one week later. From this sample, 237 people completed the questionnaire,
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from which 201 participants were randomly chosen to attend the laboratory study. The
laboratory part was completed by all participants, but three were excluded due to a technical
malfunction. The final sample used for the analysis consisted of 198 participants (N = 198),
and was diverse in its characteristics of age (M = 24.30, SD = 7.66), education (6.56% with
primary education, 56.57% with secondary education, and 36.87% with tertiary education),

and gender (25.76% were men).

3.2.2 Materials

Explicit measure of environmental attitude. Explicit environmental attitude was
measured in the pretest with 48 self-reports of environmentally significant behaviors and 48
evaluations of the same activities. The activities were adopted from the 50-item GEB scale
(adopted from Byrka et al., 2017). Specifically, a translation of the measure in the Czech
language was used (Urban et al., 2019). Participants indicated how frequently they engaged
in each behavior (example of an item "I sort glass wastes for recycling") using a six-point
Likert-type scale (1 = never, 2 = rarely, 3 = sometimes, 4 = frequently, 5 = very frequently,
6 = always), and they indicated how they assess each activity (example of an item: "Sorting
glass wastes for recycling") on a six-point Likert-type scale (1 = very bad, 2 = quite bad, 3
= rather bad, 4 = rather good, 5 = quite good, 6= very good). The scale had a good reliability
(a = .88), person separation reliability (re/ = .88).

Explicit attitude towards sustainable transportation. A subset of 11 behavioral items
(e.g., “I ride a bicycle or take public transportation to work or school.”, “I drive my car in or
into the city.”) and 11 evaluative items (evaluations of the 11 behavior items) from the GEB
scale was used to construct an ad hoc measure of attitude to sustainable transportation. This

scale had a sufficient reliability (a = .77), person separation reliability (rel = .77).

Implicit attitude measure towards transportation. Implicit attitude towards personal
car transportation is measured with an implicit association test (Greenwald et al., 1998). This
test assesses the association between words with positive and negative valence and pictures
representing either personal cars or means of public transportation. Ten words with positive
valence were used (attractive, love, joyful, laughter, smiling, friend, kind, enthusiastic,
pleasure, wonderful) and ten words with negative valence (rotten, hate, humiliate, horrible,
selfish, negative, annoying, disaster, pain, ugly), ten black and white pictures representing
personal cars and ten black and white representing two examples of each of the five means

of public transportations (ferry boats, subways, buses, tramways, and trains).
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Product choice task. Green product preference was measured with a product choice task
consisting of 36 trials. Participants were shown pairs of product options (i.e., low-cost and
high-cost conventional options, green and low-cost conventional options, green and high-
cost conventional options) one by one in random order for all 16 product types (for a total
of 48 pairs shown over 48 trials). Only product pairs that include a green product (32 product

pairs) were used in the analysis.

3.2.3 Procedure

The study consisted of two steps. Firstly, an online questionnaire was distributed to
participants, which was used to assess the environmental attitude of the participants via a
version of the General Environmental Behavior (GEB) scale (Kaiser, 2020). After
approximately one week, the respondents who completed the questionnaire were invited for
participation in a laboratory session lasting approximately one hour. The laboratory session
started with participants seating in cubicles and filling out informed consent. Respondents
at first completed an unrelated choice blindness task, and then proceeded to the Implicit
Association Test (IAT). These studies, as well as the following ones, were completed via a

desktop computer, provided to the participants.

The respondents were first shown all four categories of stimuli used in the IAT, to make
sure that respondents know which stimuli corresponds with which category (“good” words,
“bad” words, pictures of public transport vehicles and pictures of cars). The respondents
were instructed on how to put the stimuli into the correct category, which was done using
two keys on a physical keyboard (keys “E” and “I’’). The attachment of keys to stimuli starts
randomly for each respondent, but switches in the same way. For better understanding, the
description of each block in later text is not general, but from a possible version of IAT the
participants might have had. They are asked to sort the stimuli as fast as possible, but
correctly. When the participants put a stimuli into the wrong category, a large red letter “X”
appears. They are instructed to put the stimuli into the correct category when this happens.
We also told them the test has seven blocks and the instructions are different in each part, to

avoid the respondents not reading new instructions.

After the introduction to IAT, participants continue to the first block of trials (a trial
represents each time the respondent is shown a new stimuli; a block is a set of trials, with

different rules in each block). In each block, the stimuli appear in randomized order.
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The first block is a practice block, which does not enter the analysis. The respondents are
asked to put shown stimuli into the correct category, they press “E” when shown a picture

of public transport and “I” when shown a picture of a car. This block contains 20 trials.

The second block is also a practice block. The respondents are now asked to press “E”

when shown a bad word and “I”’ when shown a good word. This block has 20 trials.

The third block is also a practice block. The respondents are now asked to press “E” when
shown a bad word or public transport, and to press “I”’ when shown a good word or a car.

This block has 20 trials.

The fourth block is a test block, which enters the analysis. The rules are the same as in

the third block, but there are 40 trials.

The fifth block is another practice block. This block is the same as the first one, but the
rules are reversed (the respondents press “E” when shown a car, “I” when shown public

transport). It has 40 trials.

The sixth block is the last practice block, where participants are asked to press “E” when
shown a bad word or a car, and to press “I”” when shown a good word or public transport.

This block has 20 trials.

The seventh block is the final test block, which enters the analysis. The rules are the same

as in the sixth block, but there are 40 trials.

In contrast to the pilot study, the respondents were not shown their average response
times, nor their D-score and its interpretation. Upon completing the Implicit Association
Test, respondents continued with two more unrelated studies, consisting of study of
Perceived morality of actors’ behavior and environmental attitude, a Moral Foundation

Questionnaire and then a product choice task.

The product choice task consisted of 36 trials, where in each trial, participants selected a
product from a pair of products that they would prefer to obtain. For each of 16 grocery
product types (ground coffee, coffee beans, milk chocolate, dark chocolate, dark chocolate
with high cocoa content, milk chocolate with hazelnuts, green loose tea, selection of black
tea in bags, black tea in bags, green tea in bags, miisli bar, fruit bar, dried dates, cashews,
apple juice, orange juice), one product available on the market that had an organic label was
chosen (i.e., a green option), one conventional product with the same or slightly smaller

packaging size (weight) that was cheaper than the green option (low-cost conventional
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option), and one conventional product with the same or slightly larger packaging size
(weight) than the green option and with a higher price than the green option (high-cost
conventional option). Products were displayed side by side (with sides randomized) in
product pairs. Each product was represented by a picture, information about package size
(i.e., weight or volume), and the market price of the product. Product information was

adopted from the web pages of retailers.

After a debriefing, a reward of 200 CZK was awarded to participants who completed all

studies, small gifts were also given to randomly selected respondents.

3.2.4 Analysis

Firstly, the data exclusion criteria were established. Data from participants from whom it
would have been impossible to estimate their explicit environmental attitude level because
they will provide only extreme answers (the attitude level of such individuals lies between
the magnitude of the difficulty of the most difficult item on the scale and infinity). Only
valid trials from the Implicit Association Test would enter the analysis; the deletion was set
for trials with latencies smaller than 350 ms or larger than 10,000 ms (Sabin et al., 2012), or

participants with more than 30% of invalid IAT trials (Sabin et al., 2012).

The IAT output was response time respondents had when shown a combination of certain
stimuli in milliseconds. The time is an average of response times respondents had when
sorting each stimuli in test blocks 4 and 7. For further analysis, the D-score was calculated
(the difference between the averages of test blocks divided by the standard deviation of

latencies across both test blocks; Greenwald et al., 2003).

To find a relationship between the implicit and explicit attitude, Spearman's rank-
order correlation was used between explicit environmental attitude and implicit attitude

toward personal car transportation.

To assess whether implicit and explicit attitudes predict product choice, Spearman's rank-
order correlations were conducted between each attitude measure and the number of green
products chosen to first find a relationship between them. To further explore these
relationships, a linear regression analysis was performed with the total number of green
products selected as the dependent variable and both implicit and explicit attitudes as

independent variables.
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4. RESULTS

4.1 Results of the Pilot Study

Spearman's rank correlations were computed between the variables (reported in Table 1).
A statistically significant Spearman's rank correlation was found between implicit attitudes
towards meat products and self-reported meat consumption (r; = .49, p =.008). A statistically
significant correlation was also found between the implicit attitude towards meat or
vegetarian products and explicit dietary preference (r; = .41, p = .029). In addition, the
Shapiro-Wilk test was used to assess the normal distribution of the variables because of the

small sample, which confirmed their normal distribution.

The results of the pilot study were surprising, mainly since the study did not have many
respondents and it was predicted that at least 198 respondents would be needed to have an
80% chance to find a significant effect, and the analysis was performed on a final sample of
28 participants. The results suggest that there is a monotonic relationship between both
implicit attitude towards meat products and self-reported meat consumption; and implicit

attitude towards meat products and explicit dietary preference.

Table 1

Correlations between Implicit attitudes towards meat and Explicit meat consumption

frequency or Explicit meat preference (Spearman's rank correlations).

Independent variable = Dependent variable s P
IAT meat Meat consumption 49 .008
IAT meat Meat preference 41 .029

Note. N = 28. All tests were two-tailed. Shapiro-Wilk test indicated normal distribution
of the variables. r; stands for Spearman's rank correlation coefficient. /4T meat refers to the
Implicit Association Test measuring implicit attitude towards meat. Meat consumption refers
to the frequency scale of meat consumption of participants. Meat preference refers to the

explicit dietary preference of meat.
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4.2 Results of the Main Study

A total of 15,840 trials was recorded (80 trials multiplied by 198 participants) in the
Implicit Association Test. 11 valid trials with latencies smaller than 350 ms or larger than
10,000 ms were excluded (Sabin et al., 2012; there were max. 2 invalid trials per participant,
so no participants were excluded) for a total of 15,829 valid trials. No respondents provided
only extreme answers in the explicit attitude questionnaire, so the final sample of 198

participants entered the analysis (N = 198).

The Rasch-calibrated scale of environmental attitude that combined behavioral and
evaluative items had an excellent internal consistency validity (a = .88), and a good

separation reliability (rel/ = .79).

Next, based on the difference between average person-level latencies in good-
personal car vs. bad-personal car association normalized by standard deviation of latencies,
the D score (Greenwald et al., 2003; or D statistics) for each participant was computed (M =
0.11, SD = 0.45).

Spearman's rank correlations were computed between the variables (reported in Table 2).
As expected, a small but statistically significant negative Spearman's rank correlation was
found between positive implicit attitude towards car use and explicit pro-environmental
attitude (rs =-.17, p = .036). Note that the association between implicit attitude towards car
use and the subset of items from the explicit scale that measured attitude to environmental
car use was essentially the same and also statistically significant (r;,=-.17, p =.015). There
was a negligible and statistically insignificant association between implicit attitude to
transportation and the number of green products that participants selected (s = -.09, p =
.233). However, as expected, there was a moderately sized association between explicit

environmental attitude (GEB scale) and the number of green products selected (7 = .38, p <

.001).

32



Table 2

Correlations between Implicit attitudes towards car use and Explicit pro-environmental

attitudes or Green product preferences; Explicit pro-environmental attitudes and Green

product preferences (Spearman's rank correlations).

Independent variable  Dependent variable rs P
IAT car GEB -17 036
IAT car GEB transport -.17 015
IAT car Product choice -.09 233
GEB Product choice 38 <.001

Note. N = 198. All tests were two-tailed. 7y stands for Spearman's rank correlation

coefficient. /AT car refers to the Implicit Association Test measuring implicit attitude

towards transportation. GEB refers to the adopted General Ecological Behavior scale

measuring explicit environmental attitude. GEB transport is the subset of sustainable

transport related items from the GEB scale. Product choice refers to the number of green

products that participants selected in the product choice task.

The results of the previous analysis were replicated when the number of green products

chosen by each participant on a person's explicit environmental attitude and implicit attitude

to transportation were regressed (reported in Table 3). Explicit attitude had a positive effect

on the number of chosen green products (B = 1.82, SE = 0.34, p < .001). However, the

implicit attitude had no effect on the number of chosen green products (B =-0.33, SE = 0.64,

p=.620).
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Table 3

Effect of Implicit attitudes towards car use and Explicit pro-environmental attitudes on

Number of green products selected (Linear regression).

Independent variable B SE P
GEB 1.82 0.34 <.001
IAT car -0.33 0.64 .620

Note. R?=0.136; N = 198. B stands for unstandardized beta, SE stands for standard error.
GEB refers to the adopted General Ecological Behavior scale measuring explicit
environmental attitude. /4T car refers to the Implicit Association Test measuring implicit

attitude towards transportation.

5. DISCUSSION

This thesis examined the relationship between implicit environmental attitudes, specific
pro-environmental behavior and environmental attitudes. More specifically, this work aimed
to create a better understanding of the validity of implicit measures of environmental attitude

and implicit measures and attitudes in general.

In the first phase, the pilot study explored whether implicit attitudes towards meat were
associated with explicit dietary preferences (i.e., meat or non-meat products) and self-
reported meat consumption frequency. A moderate correlation was found between implicit
attitude and explicit dietary preference, as well as implicit attitude and explicit meat
consumption frequency. This result attested to criterion validity of the implicit attitude

measure.

Secondly, to expand on the pilot study with small sample size, the main study managed
to find a relationship between implicit attitude towards transportation and explicit
environmental attitude or self-reported product preference (i.e., conventional or green
product). A weak, but statistically significant correlation was found between the implicit
attitude and explicit environmental attitude. No relationship was found between the implicit

attitude and green product preference. The results align with theoretical expectations and
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prior research, as they suggest that the implicit measure has low criterion validity and low

predictive validity in the environmental domain.

5.1 Implicit Environmental Attitudes

Several previous studies have examined the relationship between implicit and explicit
environmental attitudes (e.g., meta-analysis; Fiorenza et al., 2023), however, in many cases,
no relationship was found (e.g. McGuire & Beattie, 2019; Piskoti, 2015; Sanchez et al.,
2016; Steiner et al., 2018). In contrast, in this work, I found the theoretically expected
relationship between the implicit environmental attitude (towards food) and the explicit
environmental attitude in the pilot study, as well as implicit environmental attitude (towards
transportation) and explicit environmental attitude in the main study, similar to a few other
studies (e.g. Levine & Strube, 2012; Panzone et al., 2016; Schultz & Tabanico, 2007). While
the outcome of the pilot study suggested a moderate monotonic relationship between the
implicit and explicit attitude, the main study proved the theoretical expectations of this thesis
when only a weak, yet statistically significant monotonic relationship was found between
the implicit and explicit attitudes. The results suggest that individuals with stronger positive
implicit attitudes towards sustainable transportation tend to have a more pro-environmental
explicit attitude. While the effect size is small, this aligns with prior findings in general
implicit attitude research, which often shows rather modest correlations between implicit
and explicit attitudes due to the different cognitive systems the measures examine
(Greenwald et al., 2009). The results suggest that with a well-designed IAT, a certain type

of implicit environmental attitude can be captured.

It is possible that the stimuli used in the pilot study were more significant or relevant to
the participants, which would have enhanced the sensitivity of the IAT. Alternatively,
cultural or sample-specific factors may have contributed to the stronger correlations than
correlations observed in previous studies. The usage of the General Ecological Behavior
scale (Kaiser, 2020) in the main study might have played a significant role for the results.
The GEB is a validated instrument focused on behavior that captures ecological behaviors
rather than abstract values or opinions, and it is rarely used in combination with the Implicit
Association Test. The inclusion of this measure may have enhanced the characteristics of
the explicit attitudes, enabling the detection of a relationship that often remains obscured

when tools less focused on behavior are used. The ability to detect a weak, but statistically
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significant correlation between implicit and explicit attitudes in the main study may also be
attributed to the methodological alignment of the two measures. The IAT used was
specifically designed to assess attitudes towards sustainable transport, and explicit attitudes
were measured using the GEB scale, which includes transport related actions. This overlap,
combined with a well-designed IAT, may have enhanced construct validity and increased
the sensitivity needed to reveal subtle relationships that often remain undetected in prior

research.

To further explore the role of domain alignment, an additional analysis was conducted
using only the items related to transportation from the GEB scale (Explicit attitude towards
sustainable transportation). Interestingly, the correlation between the implicit attitude
towards transportation and the transport-specific GEB items was nearly identical to the
correlation with the full GEB scale. This suggests that the relationship between implicit
environmental attitudes and explicit environmental attitudes is not driven solely by a
thematic overlap, but may reflect a broader implicit environmental orientation. It also
supports the internal coherence of the GEB scale, indicating that individuals who show pro-
environmental automatic associations in one domain (e.g., transport) may also engage in a
wider range of ecological behaviors. Thus, while domain alignment and careful IAT design
probably helped to detect the link between the implicit and explicit attitudes, the findings
could suggest a broader connection between implicit attitudes and environmentally

responsible behavior.

Overall, conclusions regarding the implicit attitudes are limited, as there is an ongoing
debate regarding the whole implicit theorizing. The debate is also regarding whether implicit
attitudes truly operate unconsciously, therefore the implicit definitions are seen as
problematic. To discuss the problematic definitions and provide a clearer conclusion for the
results of this study, future studies should observe the unconsciousness factor. This would
be possible by asking the participants to predict the outcome of their Implicit Association
Test. The results of comparing the prediction and the IAT could contribute to the ongoing
discussion between procedural and functional views of implicit attitudes, and help clarify

whether implicit attitudes are actually unconscious or not.

5.2 Deliberate and Non-deliberate Behavior

Furthermore, no relationship was found between implicit attitudes and the product choice

task in the main study, specifically the number of green products selected. This finding
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indicates that implicit environmental attitudes may not directly predict environmentally
responsible consumer behavior in this context. On the other hand, a moderate relationship
was found between explicit environmental attitudes and green consumer choices, indicating
that individuals who self-report stronger environmental values tend to make more
environmentally friendly purchasing decisions. This relationship was further confirmed via
regression analysis, which indicated that explicit attitudes significantly predicted the number
of green products chosen, while implicit attitudes had no significant predictive value. These
findings reinforce the dual-process perspective (model of dual-attitudes, Wilson et al., 2000):
while implicit attitudes may reflect automatic evaluations, explicit attitudes appear to be
more closely tied to deliberate behavioral intentions and decisions. This is consistent with
theoretical frameworks suggesting that explicit attitudes are more predictive of controlled
behaviors, such as product selection tasks, whereas implicit attitudes may be more predictive
of spontaneous or non-deliberate behaviors (Perugini, 2005; for environmental domain, see,

e.g., Songa et al., 2019; Spence & Townsend, 2007).

5.3 Theoretical and Practical Implications of the Thesis

The results of this thesis support the idea that implicit and explicit attitudes are related,
but distinct concepts, which is yet to be established in the environmental domain. The weak
correlation found between implicit environmental attitudes and explicit environmental
attitudes is consistent with dual-process theories, which suggest that implicit attitudes reflect
automatic reactions, while explicit attitudes are based on conscious thinking. The fact that
the implicit attitude towards transportation showed an almost identical correlation with both
the full GEB and with only the transport-related items suggests that implicit attitudes in one
area, in this case transportation, may reflect a broader environmental attitude, not just a
domain-specific attitude. This challenges the assumption that only closely matched implicit
and explicit measures can be meaningfully compared. Many past studies did not find
correlations between implicit and explicit attitudes, possibly because they used general or
abstract measures of explicit attitudes. When using the GEB scale, which focuses on specific
environmental behaviors, this study was able to detect a relationship. This suggests that using

tools focused on behavior could improve the validity of implicit attitude research.

The finding that explicit attitudes predicted green product choices, while implicit attitudes

did not, suggests that efforts to change consumer behavior should focus on influencing
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people’s conscious environmental values. Pro-environmental education, marketing and
green policies might be more effective if they target explicit beliefs and encourage deliberate
decision-making. At the same time, implicit attitudes might still be important in situations
where decisions are made non-deliberately. Although this study did not find a link between
implicit attitudes and consumer behavior, future research should look more at spontaneous
or emotional decisions, where implicit attitudes may have more influence. Future studies
should further explore the usage of both implicit and explicit measures when studying
environmental attitudes. Each gives different information, and together they can provide a

broader picture of how people think and behave in relation to the environment.

5.4 Limitations

There are multiple limitations this study has. Firstly, the sample size of the pilot study
was small, and the convenience sampling resulted in a younger sample of mostly university
students which limits the generalizability of the findings. Even though the convenience
sample of the main study was larger and diverse in its characteristics, the sample may still
not reflect broader population, as it is possible that it consisted of participants with similar

backgrounds.

Another potential limitation concerns the length of the main study questionnaire. Since
the study was part of a longer session involving multiple measures, participants may have
experienced fatigue or reduced concentration. This could have affected the quality or
consistency of responses, especially the Implicit Association Test, which required sustained
attention, but possibly also the GEB and the product choice task. While no clear evidence of
this was observed, the possibility of decreased response accuracy due to cognitive overload
cannot be ruled out. This also complicates comparing the main study with the pilot study

that was much shorter, which could have also contributed to the strong correlations found.

All explicit measures used in the study, including the GEB scale and self-reported dietary
or consumer preferences, were based on self-reporting. Because of that, they may be subject
to various biases, including social desirability, self-perception inaccuracies, and recall bias,

which could affect the reliability of the explicit attitude data.

The implicit method poses quite a few limitations for this study. The Implicit Association
Test relies on the D-score, which assumes equal contributions from both latency

components, possibly resulting in inaccurate or incorrect data. Same as the explicit methods,
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the IAT could have been subject to deliberate faking. However, there is no evidence
suggesting that any of the participants deliberately faked their responses, and the participants
of the main study all received a reward regardless of results. The participants of the main
study were also not shown the result of the IAT, which could have encouraged some

participants to attempt faking.

Moreover, the choice of stimuli in the IAT could also pose some limitations. Especially
the main study, which used photos of real vehicles. This could have resulted in inaccurate
results, as some participants might have faster responses for a certain type of vehicle over
another, not necessarily because of the environmental connection (e.g., someone might have
a faster response time when shown a sports car and a positive word, over when shown a boat
and a positive word, because they are afraid of deep sees). The choice of using pictograms
as stimuli in the pilot might have been perceived as more neutral for some participants, which
could have influenced the results. The choice of words used as stimuli could be another
possible factor influencing the results. However, the order in which the stimuli were
presented was random in both studies and the number of the stimuli could have helped lower

this possible effect.

While it may also be an advantage for validity, another limitation involves the differences
between the Implicit Association Tests used in the pilot and main studies. The IATs focused
on different domains, meat consumption in the pilot study and transportation in the main
study, which complicates direct comparison of the results. The set of words was the same
for both studies, but the main study used two additional words per category. Additionally,
there were minor differences in the number of trials in some IAT blocks. Although these
variations are relatively small, they may have influenced task difficulty, participant
engagement, or measurement sensitivity, and should be considered when interpreting the

results.

Overall, conclusions regarding the implicit attitudes are limited, as there is an ongoing
debate regarding the whole implicit theorizing. The debate is also regarding whether implicit
attitudes truly operate unconsciously, therefore the implicit definitions are seen as
problematic. To discuss the problematic definitions and provide a clearer conclusion for the
results of this study, future studies should observe the unconsciousness factor. This would
be possible by asking the participants to predict the outcome of their Implicit Association

Test. The results of comparing the prediction and the IAT could contribute to the ongoing
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discussion between procedural and functional views of implicit attitudes, and help clarify

whether implicit attitudes are actually unconscious or not.

The next limitation is that the product choice task likely does not accurately reflect a real
life scenario. Even though some participants were randomly selected to receive a product
they had preferred, which added an element of real-world consequence, it still occurred in
an artificial setting on a computer. The choice was always only between two products, which
is lower than the usual amount of options in a supermarket. Another problem could be the
familiarity of the products, which could have resulted in a preference solely based on the
participants taste. There was no financial cost or long-term commitment involved in the

choices, so the task may not fully reflect actual consumer decision-making.

Lastly, the different setting of the pilot study and the main study provide another potential
limitation. While the main study was conducted in a laboratory setting with controlled
conditions, the pilot study was carried out online. This introduces variability in the
environments of participants, such as differences in distractions, device types or screen sizes,
which may have influenced performance on the IAT or even self-report accuracy. Some
participants could have also been familiar with the settings of the laboratory, while others
have not. The different settings could help explain the stronger correlations found in the pilot

study, but they complicate direct comparisons between the two studies.
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CONCLUSION

The goal of this thesis was to explore the relationship between implicit and explicit
environmental attitudes, in order to assess the use of implicit measures in the environmental
domain. The main results of this thesis showed that individuals with stronger positive
implicit attitudes towards sustainable transportation tend to have a more pro-environmental
explicit attitude. Moreover, no relationship was found between the implicit attitude and
product preference, while a relationship was found between the explicit attitude and product

preference.

This thesis shows that a certain type of environmental attitude can be captured by an
implicit measure, specifically the Implicit Association Test. The study also supports the idea
that explicit environmental attitudes are more predictive of deliberate behaviors, such as
product choice tasks, whereas implicit attitudes could potentially be more predictive of
spontaneous behaviors. The effects of implicit attitudes on non-deliberate behaviors should
be further examined. The findings highlight the potential importance of methodological
alignment between implicit and explicit measures when examining relationships between
environmental attitudes. In future research, it would be ideal to further explore the
unconsciousness of implicit attitudes, to help assess the practical implications of implicit
research. In conclusion, the findings help to establish the use of implicit measures in the
environmental domain, which could help explain patterns of ecological and non-ecological

behavior in society.

SUMMARY

Cilem této prace bylo prozkoumat vztah mezi implicitnimi a explicitnimi
environmentalnimi postoji, aby bylo mozné posoudit vyuZziti implicitnich mir v
environmentalni oblasti. Hlavni vysledky této prace ukézaly, Ze jedinci se siln&jSimi
pozitivnimi implicitnimi postoji k udrzitelné dopravé maji tendenci mit vice
proenvironmentalni explicitni postoje. Déle nebyl nalezen zadny vztah mezi implicitnim
postojem a preferenci produktu, zatimco mezi explicitnim postojem a preferenci produktu

byl vztah nalezen.

Tato prace ukazuje, ze pomoci implicitni miry, konkrétné testu implicitnich asociaci l1ze

zachytit ur€ity typ environmentalniho postoje. Studie také podporuje koncepci, ze explicitni
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environmentalni postoje 1épe predikuji zamérné chovani, jako jsou ukoly tykajici se vybéru
produktu, zatimco implicitni postoje by mohly byt potencidlné vice prediktivni pro spontanni
chovani. Vliv implicitnich postoji na jiné, nez zdmérné chovani by mél byt dale zkouman.
Zjisténi zdlraznuji potencidlni dilezitost metodického souladu mezi implicitnimi a
explicitnimi mirami pfi zjiStovani vztahti mezi environmentdlnimi postoji. V budoucim
vyzkumu by bylo idealni dale zkoumat, zda jsou implicitni postoje opravdu nevédomé, coz
by pomohlo posoudit praktické dusledky implicitniho vyzkumu. Zavérem lze fici, Ze tato
zjisténi pomahaji pfi stanoveni vyuziti implicitnich mir v environmentalni oblasti, coz by

mohlo pomoci vysvétlit vzorce ekologického a neekologického chovani ve spolecnosti.

42



LIST OF REFERENCES

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Allport, G. W. (1935). Attitudes. In 4 Handbook of Social Psychology (pp. 798—-844). Clark

University Press.

Bamberg, S., & Moser, G. (2007). Twenty years after Hines, Hungerford, and Tomera: A
new meta-analysis of psycho-social determinants of pro-environmental behaviour.
Journal of Environmental Psychology, 27(1), 14-25.
https://doi.org/10.1016/j.jenvp.2006.12.002

Baron, A. S., & Banaji, M. R. (2006). The Development of Implicit Attitudes: Evidence of
Race Evaluations from Ages 6 and 10 and Adulthood. Psychological Science, 17(1),
53-58.

Beattie, G., & McGQGuire, L. (2016). Consumption and climate change: Why we say one thing
but do another in the face of our greatest threat. Semiotica, 2016(213), 493-538.
https://doi.org/10.1515/sem-2015-0109

Blumer, H. (1955). Attitudes and the Social Act. Social Problems, 3(2), 59-65.
https://doi.org/10.2307/798705

Bratt, C., Stern, P. C., Matthies, E., & Nenseth, V. (2015). Home, Car Use, and Vacation:
The Structure of Environmentally Significant Individual Behavior. Environment and

Behavior, 47(4), 436—473. https://doi.org/10.1177/0013916514525038

Briigger, A., Kaiser, F. G., & Roczen, N. (2011). One for All? European Psychologist, 16(4),
324-333. https://doi.org/10.1027/1016-9040/a000032

Byrka, K., Kaiser, F. G., & Olko, J. (2017). Understanding the Acceptance of Nature-
Preservation-Related Restrictions as the Result of the Compensatory Effects of

Environmental Attitude and Behavioral Costs. Environment and Behavior, 49(5), 487—

508. https://doi.org/10.1177/0013916516653638

Corneille, O., & Hiitter, M. (2020). Implicit? What Do You Mean? A Comprehensive
Review of the Delusive Implicitness Construct in Attitude Research. Personality and
Social Psychology Review, 24(3), 212-232.
https://doi.org/10.1177/1088868320911325

43



Cruz, S. M., & Manata, B. (2020). Measurement of Environmental Concern: A Review and

Analysis. Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.00363

De Houwer, J. (2006). What Are Implicit Measures and Why Are We Using Them? In
Handbook of implicit cognition and addiction (pp. 11-28). Sage Publications, Inc.
https://doi.org/10.4135/9781412976237.n2

Deutscher, 1. (1973). What We Say/what We Do: Sentiments & Acts. Scott, Foresman.

Deutscher, 1., Pestello, F. P., & Pestello, H. F. G. (1993). Sentiments and acts. Aldine de
Gruyter.

Dietz, T., Shwom, R. L., & Whitley, C. T. (2020). Climate Change and Society. Annual
Review of Sociology, 46(Volume 46, 2020), 135-158.
https://doi.org/10.1146/annurev-soc-121919-054614

Dunham, Y., Baron, A. S., & Banaji, M. R. (2016). The development of implicit gender
attitudes. Developmental Science, 19(5), 781-789. https://doi.org/10.1111/desc.12321

Dunlap, R. E., Liere, K. D., Mertig, A., & Jones, R. (2000). Measuring Endorsement of the
New Ecological Paradigm: A Revised NEP Scale. Journal of Social Issues, 56, 425—
442,

Dunlap, R. E., & Van Liere, K. D. (1978). The “New Environmental Paradigm.” The Journal
of Environmental Education, 9(4), 10-19.
https://doi.org/10.1080/00958964.1978.10801875

Ehrhardt-Martinez, K., Schor, J. B., Abrahamse, W., Alkon, A. H., Axsen, J., Brown, K.,
Shwom, R. L., Southerton, D., & Wilhite, H. (2015). Consumption and Climate
Change. In R. E. Dunlap & R. J. Brulle (Eds.), Climate Change and Society:
Sociological Perspectives (p. 0). Oxford University Press.
https://doi.org/10.1093/acprof:0s0/9780199356102.003.0004

Fazio, R. H., Sanbonmatsu, D. M., Powell, M. C., & Kardes, F. R. (1986). On the automatic
activation of attitudes. Journal of Personality and Social Psychology, 50(2), 229-238.
https://doi.org/10.1037/0022-3514.50.2.229

Fiedler, K., Messner, C., & Bluemke, M. (2006). Unresolved problems with the “I”, the “A”,

and the “T”: A logical and psychometric critique of the Implicit Association Test

44



(IAT).  European  Review  of  Social  Psychology, 17(1), 74-147.
https://doi.org/10.1080/10463280600681248

Fiorenza, M., Duradoni, M., Barbagallo, G., & Guazzini, A. (2023). Implicit association test
(IAT) toward climate change: A PRISMA systematic review. Current Research in
Ecological and Social Psychology, 4, 100103.
https://doi.org/10.1016/j.cresp.2023.100103

Fishbein, M., & Ajzen, 1. (1975). Belief, attitude, intention and behaviour: An introduction
to theory and research (Vol. 27).

Giérling, T., Bamberg, S., & Friman, M. (2018). The Role of Attitude in Choice of Travel,
Satisfaction with Travel, and Change to Sustainable Travel. In Handbook of Attitudes,

Volume 2: Applications. Routledge.

Gawronski, B., & Bodenhausen, G. V. (2006). Associative and propositional processes in
evaluation: An integrative review of implicit and explicit attitude change.
Psychological ~ Bulletin, 132(5), 692-731.  https://doi.org/10.1037/0033-
2909.132.5.692

Gawronski, B., Hofmann, W., & Wilbur, C. J. (2006). Are “implicit” attitudes unconscious?
Consciousness and Cognition, 15(3), 485-499.
https://doi.org/10.1016/j.concog.2005.11.007

Geiger, J. L., Steg, L., van der Werff, E., & Unal, A. B. (2019). A meta-analysis of factors
related to recycling. Journal of Environmental Psychology, 64, 78-97.
https://doi.org/10.1016/j.jenvp.2019.05.004

Geng, L., Xu, J.,, Ye, L., Zhou, W., & Zhou, K. (2015). Connections with Nature and
Environmental Behaviors. PLoS ONE, 10(5), I-11.
https://doi.org/10.1371/journal.pone.0127247

Greenwald, A. G. (1990). What cognitive representations underlie social attitudes? Bulletin

of the Psychonomic Society, 28(3), 254-260. https://doi.org/10.3758/BF03334018

Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes, self-esteem,
and stereotypes. Psychological Review, 102(1), 4-27. https://doi.org/10.1037/0033-
295X.102.1.4

45



Greenwald, A. G., & Banaji, M. R. (2017). The implicit revolution: Reconceiving the

relation between conscious and unconscious. American Psychologist, 72(9), 861-871.

https://doi.org/10.1037/amp0000238

Greenwald, A. G., & Krieger, L. (2006). Implicit Bias: Scientific Foundations. California
Law Review, 94, 945. https://doi.org/10.2307/20439056

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. K. (1998). Measuring individual
differences in implicit cognition: The implicit association test. Journal of Personality

and Social Psychology, 74, 1464—1480. https://doi.org/10.1037/0022-3514.74.6.1464

Greenwald, A. G., & Nosek, B. A. (2008). Attitudinal Dissociation: What Does It Mean? In
Attitudes. Psychology Press.

Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2003). Understanding and using the
Implicit Association Test: I. An improved scoring algorithm. Journal of Personality

and Social Psychology, 85(2), 197-216. https://doi.org/10.1037/0022-3514.85.2.197

Greenwald, A. G., Poehlman, T. A., Uhlmann, E. L., & Banaji, M. R. (2009). Understanding
and using the Implicit Association Test: III. Meta-analysis of predictive validity.
Journal  of  Personality @ and  Social  Psychology,  97(1), 17-41.
https://doi.org/10.1037/a0015575

Gross, E. F., & Hardin, C. D. (2007). Implicit and Explicit Stereotyping of Adolescents.
Social Justice Research, 20(2), 140-160. https://doi.org/10.1007/s11211-007-0037-9

Hadler, M., Klosch, B., Schwarzinger, S., Schweighart, M., Wardana, R., & Bird, D. N.
(2022). Measuring Environmental Attitudes and Behaviors. In M. Hadler, B. Klosch,
S. Schwarzinger, M. Schweighart, R. Wardana, & D. N. Bird (Eds.), Surveying

Climate-Relevant Behavior: Measurements, Obstacles, and Implications (pp. 15-35).
Springer International Publishing. https://doi.org/10.1007/978-3-030-85796-7 2

Hahn, A., Judd, C. M., Hirsh, H. K., & Blair, I. V. (2014). Awareness of Implicit Attitudes.
Journal of  Experimental Psychology. General, 143(3), 1369.
https://doi.org/10.1037/a0035028

Hamidi, Z., & Zhao, C. (2020). Shaping sustainable travel behaviour: Attitude, skills, and
access all matter. Transportation Research Part D: Transport and Environment, §8,

102566. https://doi.org/10.1016/j.trd.2020.102566

46



Hansen, J., Kharecha, P., Sato, M., Masson-Delmotte, V., Ackerman, F., Beerling, D. J.,
Hearty, P. J., Hoegh-Guldberg, O., Hsu, S.-L., Parmesan, C., Rockstrom, J., Rohling,
E. J., Sachs, J., Smith, P., Steffen, K., Susteren, L. V., Schuckmann, K. von, & Zachos,
J. C. (2013). Assessing “Dangerous Climate Change”: Required Reduction of Carbon
Emissions to Protect Young People, Future Generations and Nature. PLOS ONE,
8(12), e81648. https://doi.org/10.1371/journal.pone.0081648

Hofmann, W., Gawronski, B., Gschwendner, T., Le, H., & Schmitt, M. (2005). A Meta-
Analysis on the Correlation Between the Implicit Association Test and Explicit Self-
Report Measures. Personality and Social Psychology Bulletin, 31(10), 1369—-1385.
https://doi.org/10.1177/0146167205275613

Hogg, M. A., & Smith, J. R. (2010). Attitudes in social context: A social identity perspective.
European Review of Social Psychology, 18(1), 89—131.
https://doi.org/10.1080/10463280701592070

Kaiser, F. G. (1998). A General Measure of Ecological Behavior. Journal of Applied Social
Psychology, 28, 395-422. https://doi.org/10.1111/j.1559-1816.1998.tb01712.x

Kaiser, F. G. (2020). GEB-50. General Ecological Behavior  Scale.
https://www.psycharchives.org/en/item/9fc3d2a6-28be-413b-bf3f-ecc48884374

Kaiser, F. G., Byrka, K., & Hartig, T. (2010). Reviving Campbell’s Paradigm for Attitude
Research.  Personality and Social Psychology Review, 14(4), 351-367.
https://doi.org/10.1177/1088868310366452

Kaiser, F. G., & Wilson, M. (2019). The Campbell Paradigm as a Behavior-Predictive
Reinterpretation of the Classical Tripartite Model of Attitudes. European
Psychologist, 24(4), 359-374. https://doi.org/10.1027/1016-9040/a000364

Kang, J., & Lane, K. (2010). Seeing through colorblindness: Implicit bias and the law. UCLA
Law Review, 58(2), 465-520. Scopus.

Kollmuss, A., & Agyeman, J. (2002). Mind the Gap: Why do people act environmentally
and what are the barriers to pro-environmental behavior? Environmental Education

Research, 8(3), 239-260. https://doi.org/10.1080/13504620220145401

47



Kormos, C., & Gifford, R. (2014). The validity of self-report measures of proenvironmental
behavior: A meta-analytic review. Journal of Environmental Psychology, 40, 359—

371. https://doi.org/10.1016/j.jenvp.2014.09.003

LaPiere, R. T. (1934). Attitudes vs. Actions. Social Forces, 13(2), 230-237.
https://doi.org/10.2307/2570339

Levine, D. S., & Strube, M. J. (2012). Environmental attitudes, knowledge, intentions and
behaviors among college students. The Journal of Social Psychology, 152(3), 308—
326. https://doi.org/10.1080/00224545.2011.604363

Mackenzie, M., & Shanahan, L. (2018). Attitudes to meatless meals: A comparison of the
general public and those with links to the agricultural economy. Nutrition & Food

Science, 48. https://doi.org/10.1108/NFS-12-2017-0266

McConnell, A. R., & Leibold, J. M. (2001). Relations among the Implicit Association Test,
Discriminatory Behavior, and Explicit Measures of Racial Attitudes. Journal of
Experimental Social Psychology, 37(5), 435-442.
https://doi.org/10.1006/jesp.2000.1470

McGuire, L., & Beattie, G. (2019). Talking green and acting green are two different things:
An experimental investigation of the relationship between implicit and explicit
attitudes and low carbon consumer choice. Semiotica, 2019(227), 99-125.

https://doi.org/10.1515/sem-2017-0138

Milfont, T. L. (2009). The effects of social desirability on self-reported environmental
attitudes and ecological behaviour. The Environmentalist, 29(3), 263-269.
https://doi.org/10.1007/s10669-008-9192-2

Milfont, T. L., & Schultz, P. W. (2018). The Role of Attitudes in Environmental Issues. In
Handbook of Attitudes, Volume 2: Applications. Routledge.

Muresan, 1. C., Harun, R., Arion, F. H., Brata, A. M., Chereches, 1. A., Chiciudean, G. O.,
Dumitras, D. E., Oroian, C. F., & Tirpe, O. P. (2021). Consumers’ Attitude towards
Sustainable Food Consumption during the COVID-19 Pandemic in Romania.
Agriculture, 11(11), Article 11. https://doi.org/10.3390/agriculture1 1111050

48



Nosek, B. A. (2005). Moderators of the Relationship Between Implicit and Explicit

Evaluation. Journal of Experimental Psychology: General, 134(4), 565-584.
https://doi.org/10.1037/0096-3445.134.4.565

Nosek, B. A., & Banaji, M. R. (2001). The Go/No-go Association Task. Social Cognition,
19(6), 625—-666. https://doi.org/10.1521/s0c0.19.6.625.20886

Nosek, B. A., Greenwald, A. G., & Banaji, M. R. (2005). Understanding and Using the
Implicit Association Test: II. Method Variables and Construct Validity. Personality

and Social Psychology Bulletin, 31(2),

166-180.
https://doi.org/10.1177/0146167204271418

Nosek, B. A., Smyth, F. L., Hansen, J. J., Devos, T., Lindner, N. M., Ranganath, K. A.,
Smith, C. T., Olson, K. R., Chugh, D., Greenwald, A. G., & Banaji, M. R. (2007).
Pervasiveness and correlates of implicit attitudes and stereotypes. European Review of

Social Psychology, 18(1), 36-88. https://doi.org/10.1080/10463280701489053

Olivos, P., & Aragonés, J.-I. (2013). Test de asociaciones implicitas con la naturaleza:

Aplicacion en Espafia del “IAT-Nature.” International Journal of Social Psychology,
28(2), 237-245. https://doi.org/10.1174/021347413806196672

Panzone, L., Hilton, D., Sale, L., & Cohen, D. (2016). Socio-demographics, Implicit

Attitudes, Explicit Attitudes, and Sustainable Consumption in Supermarket Shopping.
Journal of Economic Psychology, 55, 77-95.

Payne, B. K., Cheng, C. M., Govorun, O., & Stewart, B. D. (2005). An inkblot for attitudes:

Affect misattribution as implicit measurement. Journal of Personality and Social

Psychology, 89(3), 277-293. https://doi.org/10.1037/0022-3514.89.3.277

Perugini, M. (2005). Predictive models of implicit and explicit attitudes. British Journal of
Social Psychology, 44(1), 29—45. https://doi.org/10.1348/014466604X23491

Pestello, F. G. (2007). Attitudes and Behavior. In The Blackwell Encyclopedia of Sociology
John Wiley & Sons, Ltd. https://doi.org/10.1002/9781405165518.wbeosa071

Piskoéti, M. (2015). A Kornyezeti Identitas Szerepe a Kdrnyezettudatos Magatartasban: The
role of environmental identity in environmentally conscious behaviour - An

investigation into the measurement of environmental identity. Vezetéstudomany /

49



Budapest Management Review, 46(5), 13-23.
https://doi.org/10.14267/veztud.2015.05.02

R Core Team. (2024). R: A Language and Environment for Statistical Computing (Version
4.4.1.) [Computer software]. R Foundation for Statistical Computing. https://www.R-

project.org
Resources — Project Implicit. (2024). https://www.projectimplicit.net/resources/

Richetin, J., Mattavelli, S., & Perugini, M. (2016). Increasing implicit and explicit attitudes
toward an organic food brand by referencing to oneself. Journal of Economic

Psychology, 55, 96-108. https://doi.org/10.1016/j.joep.2016.01.006

Rosenberg, M. J., Hovland, C. 1., McGuire, W. J., Abelson, R. P., & Brehm, J. W. (1960).
Attitude organization and change: An analysis of consistency among attitude
components. (Yales studies in attitude and communication.), Vol. III (pp. x, 239). Yale

Univer. Press.

Sabin, J. A., Marini, M., & Nosek, B. A. (2012). Implicit and Explicit Anti-Fat Bias among
a Large Sample of Medical Doctors by BMI, Race/Ethnicity and Gender. PLOS ONE,
7(11), e48448. https://doi.org/10.1371/journal.pone.0048448

Sabin, J. A., Moore, K., Noonan, C., Lallemand, O., & Buchwald, D. (2015). Clinicians’
Implicit and Explicit Attitudes about Weight and Race and Treatment Approaches to
Overweight for American Indian Children. Childhood Obesity, 11(4), 456—465.
https://doi.org/10.1089/chi.2014.0125

Sanchez, M. P., de la Garza Gonzélez, A., & Hedlefs, M. 1. (2016). Implicit measures of
environmental attitudes: A comparative study. International Journal of Psychological

Research, 9(1), 40-51. https://doi.org/10.21500/20112084.2099

Schultz, P. W., Shriver, C., Tabanico, J. J., & Khazian, A. M. (2004). Implicit connections
with  nature. Journal of Environmental  Psychology, 24(1), 31-42.
https://doi.org/10.1016/S0272-4944(03)00022-7

Schultz, P. W., & Tabanico, J. (2007). Self, identity, and the natural environment: Exploring
implicit connections with nature. Journal of Applied Social Psychology, 37(6), 1219—
1247. https://doi.org/10.1111/5.1559-1816.2007.00210.x

50



Shah, H. S., & Bohlen, J. (2025). Implicit Bias. In StatPearls. StatPearls Publishing.
http://www.ncbi.nlm.nih.gov/books/NBK 589697/

Sherman, J. W., & Klein, S. A. W. (2021). The Four Deadly Sins of Implicit Attitude
Research. Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.604340

Shoda, T. M., McConnell, A. R., & Rydell, R. J. (2014). Implicit Consistency Processes in
Social Cognition: Explicit-Implicit Discrepancies Across Systems of Evaluation.

Social and Personality Psychology Compass, 8(3), 135-146.
https://doi.org/10.1111/spc3.12090

Solarz, A. K. (1960). Latency of instrumental responses as a function of compatibility with

the meaning of eliciting verbal signs. Journal of Experimental Psychology, 59(4), 239—
245. https://doi.org/10.1037/h0047274

Songa, G., Slabbinck, H., Vermeir, 1., & Russo, V. (2019). How do implicit/explicit attitudes
and emotional reactions to sustainable logo relate? A neurophysiological study. Food

Quality and Preference, 71, 485-496. https://doi.org/10.1016/j.foodqual.2018.04.008

Spence, A., & Townsend, E. (2007). Predicting behaviour towards genetically modified food
using implicit and explicit attitudes. British Journal of Social Psychology, 46(2), 437—
457. https://doi.org/10.1348/014466606X 152261

Steiner, G., Geissler, B., Schreder, G., & Zenk, L. (2018). Living sustainability, or merely
pretending? From explicit self-report measures to implicit cognition. Sustainability

Science, 13(4), 1001-1015. https://doi.org/10.1007/s11625-018-0561-6

Sun, Y., Li, Y., Cai, B., & Li, Q. (2020). Comparing the explicit and implicit attitudes of
energy stakeholders and the public towards carbon capture and storage. Journal of

Cleaner Production, 254, 120051. https://doi.org/10.1016/j.jclepro.2020.120051

Thegersen, J. (1996). Recycling and Morality: A Critical Review of the Literature.
Environment and Behavior, 28(4), 536-558.
https://doi.org/10.1177/0013916596284006

Thomas, W. 1., & Znaniecki, F. (1918). The Polish Peasant in Europe and America. Gorham

press.

51



Urban, J., Bahnik, S., & Braun Kohlova, M. (2023). Pro-Environmental Behavior Triggers
Moral Inference, Not Licensing by Observers. Environment and Behavior, 55(1-2),

74-98. https://doi.org/10.1177/00139165231163547

Urban, J., Bahnik, S., & Kohlova, M. B. (2019). Green consumption does not make people
cheat: Three attempts to replicate moral licensing effect due to pro-environmental
behavior. Journal  of  Environmental  Psychology, 63, 139-147.
https://doi.org/10.1016/j.Jenvp.2019.01.011

Urban, J., & Duda, E. (2024). Using the Campbell Paradigm to Understand the Role of
Institutional Trust in Environmental Policy Support. OSF.
https://doi.org/10.31219/osf.i0/srpbh

Vermeir, 1., & Verbeke, W. (2006). Sustainable food consumption: Exploring the consumer
“attitude - Behavioral intention” gap. Journal of Agricultural and Environmental

Ethics, 19(2), 169-194. Scopus. https://doi.org/10.1007/s10806-005-5485-3

Wilson, T. D., Lindsey, S., & Schooler, T. Y. (2000). A Model of Dual Attitudes.
Psychological Review, 107(1), 101-126. Scopus. https://doi.org/10.1037/0033-
295X.107.1.101

Yoshida, E., Peach, J. M., Zanna, M. P., & Spencer, S. J. (2012). Not all automatic
associations are created equal: How implicit normative evaluations are distinct from

implicit attitudes and uniquely predict meaningful behavior. Journal of Experimental

Social Psychology, 48(3), 694—706. https://doi.org/10.1016/j.jesp.2011.09.013

52



List of Appendices

Appendix no. 1: SZZ Sociologie (text)
Appendix no. 2: SZZ Metodologie (text)
Appendix no. 3: SZZ Studia souc¢asnych spolecnosti (text)

Appendix no. 4: Teze bakalatské prace (text)

53



APPENDICES

Appendix no. 1: SZZ Sociologie

Vybrana témata k okruhtim SZZ ze Sociologie
Okruh 2: POJIMY

Klicové slovo: Klimatickd zména

Okruh 4: PROCESY

Klicové slovo: Socialni zména

Okruh 5: IDENTITY

Klicové slovo: Spotrebitelska

Seznam literatury ke SZZ ze Sociologie

1. Dietz, T., Shwom, R. L., & Whitley, C. T. (2020). Climate Change and Society.
Annual  Review  of  Sociology, 46(Volume 46, 2020), 135-158.
https://doi.org/10.1146/annurev-soc-121919-054614

2. Blumer, H. (1955). Attitudes and the Social Act. Social Problems, 3(2), 59—-65.
https://doi.org/10.2307/798705

3. Islam, M. S., & Kieu, E. (2021). Sociological Perspectives on Climate Change and
Society: A Review. Climate, 9(1), Article 1. https://doi.org/10.3390/c1i9010007

4. Subrt, J., & Pfeiferova, S. (2013). Giddensovo pojeti socialni zmény. In Socidlni
zména: Vol. 1. (Historickd sociologie). Fakulta humanitnich studii Univerzity

Karlovy v Praze. 77-102.

5. Sassateliova, R. (2014). Sociologie spotieby: Jednani, distinkce a identita. In P.
Zahradka (Ed.), Spotrebni kultura: Historie, teorie a vyzkum (Vyd. 1). Academia.
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Appendix no. 2: SZZ Metodologie

Vybrana témata k okruhiim SZZ z Metodologie
Okruh 1: Teoreticka vychodiska vyzkumu

Téma: Kvantitativni vyzkum: Méfeni v sociologii, jejich charakteristika a kritika

Okruh 2: Pfiprava a organizace vyzkumu

Téma: Kvantitativni vyzkum: Research design (strategie vyzkumu, kauzalita a korelace)

Okruh 3: Vytvéieni a sbér dat

Téma: Kvantitativni vyzkum: Metody sbéru dat (CAWI, CATI, PAPI). Online

dotazovani. Online panely a jejich kritika.

Okruh 4: Analyza dat

Téma: Kvantitativni vyzkum: Piiprava dat pro analyzu (transformace a ¢isténi)

Okruh 5: Reflexivita, etika a prezentace vyzkumu

Téma: Kvantitativni vyzkum: Ohrozeni validity a reliability ve kvantitativnim vyzkumu

Seznam literatury ke SZZ z Metodologie

1. Jetabek, H. (1992). Uspofadani vyzkumu. Typy vyzkumnych projekti. In Uvod do
sociologického vyzkumu: Skripta pro posl. Fak. Socialnich véd Univ. Karlovy (1.
vyd, pp. 46-53.). Karolinum.

2. Kormos, C., & Gifford, R. (2014). The validity of self-report measures of
proenvironmental behavior: A meta-analytic review. Journal of Environmental

Psychology, 40, 359-371. https://doi.org/10.1016/j.jenvp.2014.09.003

3. Bronner, F., & Kuijlen, T. (2007). The Live or Digital Interviewer—A Comparison
between CASI, CAPI and CATI with Respect to Differences in Response Behaviour.
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International Journal of  Market Research, 49(2), 167-190.
https://doi.org/10.1177/147078530704900204

. Vodékova, A. (1972). Kategorie validity. Sociologicky Casopis / Czech Sociological
Review, 8(4), 425-435.

Soukup, P., Rabusic, L., & Mares, P. (2023). Kapitola 6: Upravy proménnych a
pribuzné procedury. In Statistickda analyza socialnévednich dat v R (1. vydani, pp.

187-210.). Masarykova univerzita.
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Appendix no. 3: SZZ Studia soucasnych spole¢nosti

Téma SZZ ze specializace Studia soucasnych spole¢nosti

Téma: Klimaticka zména a chovani spotiebiteld

Navazuje na predmét/y: Spolecnost a spotieba

Seznam literatury ke SSZ ze specializace Studia sou¢asnych spole¢nosti

1.

Beattie, G., & McGuire, L. (2016). Consumption and climate change: Why we say
one thing but do another in the face of our greatest threat. Semiotica, 2016(213), 493—
538. https://doi.org/10.1515/sem-2015-0109

. Kollmuss, A., & Agyeman, J. (2002). Mind the Gap: Why do people act

environmentally and what are the barriers to pro-environmental behavior?
Environmental Education Research, 8(3), 239-260.
https://doi.org/10.1080/13504620220145401

. Vermeir, 1., & Verbeke, W. (2006). Sustainable Food Consumption: Exploring the

Consumer “Attitude — Behavioral Intention” Gap. Journal of Agricultural and
Environmental Ethics, 19(2), 169—194. https://doi.org/10.1007/s10806-005-5485-3
McGuire, L., & Beattie, G. (2019). Talking green and acting green are two different
things: An experimental investigation of the relationship between implicit and
explicit attitudes and low carbon consumer choice. Semiotica, 2019(227), 99—125.
https://doi.org/10.1515/sem-2017-0138

Sassateliova, R. (2014). Sociologie spotfeby: Jednani, distinkce a identita. In P.
Zahradka (Ed.), Spotrebni kultura: Historie, teorie a vyzkum (Vyd. 1). Academia.
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Appendix no. 4: Teze bakalarské prace

Projekt bakalarské prace

Jméno a prijmeni studujiciho: Tadeas Turek

Studijni program: Sociologie (B0314A250005)

Predpokladany nazev prace: Validita implicitnich environmentalnich postoju

Predpokladany nazev prace v anglictiné: Validity of implicit measures of environmental

attitudes

Klicova slova: implicitni miry, explicitni miry, test implicitnich asociaci (IAT),

environmentalni postoje

Klic¢ova slova v angli¢tiné: implicit measures, explicit measures, implicit association test

(IAT), environmental attitudes

Vedouci prace: Mgr. Jan Urban, Ph.D.

Namét prace

There are various ways of measuring environmental attitude, most studies use explicit
measures, mainly self-report methods — for example the GEB scale (Kaiser, 1998), which
has the following scopes of action: Energy saving, Mobility, Waste avoidance,
Consumption, Recycling and Social engagement. Another well-used measure is the NEP
scale, which also uses general topics of environmental attitude (Dunlap & Van Liere, 1978).
However, not all aspects of attitudes in general are accessible via explicit measures, therefore
some studies use implicit measures of attitudes, which reveal associative information people
might not be conscious of or are unwilling to report (Nosek et al., 2007). The most common

method for measuring them is the Implicit Attitudes Test, or IAT for short. It measures the
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degree of association between concepts (such as vegetarian products, public transport, black
people, or thinness) and various classifications or stereotypes (such as good and bad, or

handy and clumsy) (Greenwald et al., 1998).

Outside of environmental attitude research, implicit measures are widely used and
successful in terms of predictive and discriminant validity. Many research has been done
regarding racial/ethnic bias — a study by McConnell and Leibold found that participants who
had stronger negative attitudes towards Black (versus Whites) on the IAT also had stronger
negative attitudes on the explicit measures while also having more negative social
interactions with Blacks (McConnell & Leibold, 2001). However, in terms of environmental
attitudes, this has not been the case. A recent systematic review of IAT-based measures in
the environmental domain revealed that implicit and explicit attitudes toward “climate
change” appeared unrelated, whereas the relationship between IAT and climatic beliefs was

inconsistent across studies (Fiorenza et al., 2023).

These inconsistencies persist in more general research of environmental attitude, which
may be issue. Some studies also discuss whether IAT can or cannot predict specific pro-
environmental behavior. Results of a recent research (which examined implicit attitudes,
explicit attitudes and “green” consumption in supermarket shopping) suggest that implicit
attitudes towards environmentally friendly food are not always associated with sustainable
consumption (Panzone et al., 2016). Another study examined the relationship between
connection with nature and pro-environmental behavior. The results of the study showed
that explicit connection with nature was positively correlated with intentional environmental
behavior, and implicit connection with nature was positively correlated with spontaneous
environmental behavior. However, implicit and explicit connections with nature were
independent of each other (Geng et al., 2015). A different study investigated the relationship
between explicit and implicit attitudes towards carbon footprint and self-reported
environmental behavior and low-carbon choices. Results indicated that self-report attitudes
toward carbon footprint were only associated with self-report environmental behavior.
However, self-report attitudes were not significantly associated with the choice of low-
carbon alternatives in the simulated purchases. Most studies work with self-report
environmental attitudes, so the authors suggest that research results may indicate
environmental attitude bias. They also did not find a significant association for implicit

attitudes, but respondents with strong implicit attitudes towards low-carbon economy chose
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more low-carbon items, but only under time pressure. Without time pressure, the opposite

trend was found for explicit attitudes (McGuire & Beattie, 2019).

On the contrary, some studies have shown a positive association of explicit and implicit
measures. One of them argues that individuals have environmental attitudes based on how
much they consider themselves to be part of nature. Its results indicate a moderate

association even in a replicated study (Schultz et al., 2004).

Most studies use more general scales of environmental attitude, which may be the reason
for low predictive and discriminant validity. In my research, I will focus on a specific area
— in other studies of attitude, researchers have focused on more specific things (for example
racism towards a specific ethnic group), while environmental attitude is a much broader
topic. I will try to discover how implicit measures work in different contexts of generality,
by focusing on a specific area (for example food consumption or transport). The purpose of
this work is to explore the predictive and discriminant validity of IATs in the context of pro-
environmental behavior (to what extent can IAT predict other constructs and how does differ

from these construct) and to explain why IATs do not work well in the environmental field.

Predpokliadané metody zpracovani

We have already done a pilot study on a small sample with some colleagues as a part of
The Practice in Quantitative Research course. The study had interesting results, showing
that explicit environmental attitude significantly correlates with implicit environmental
attitude (which other studies failed to prove). I will then do a systematic review of pertinent
literature and formulate hypotheses why IAT works or does not work in the environmental
field. Next step will be the main study, which will be conducted on a larger sample of
participants within a study run by my supervisor. The analytical methods this study will use

will be correlational analysis and/or regression analysis.

Etické souvislosti zvaZovaného projektu

The study has a negligible risk for participants comparable to Internet browsing. No
personal or sensitive data will be collected. All data will be anonymous. The study will be

reviewed by the Institutional review board of the Charles University Environment Center.
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