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VALUES, APPRAISALS AND EMOTIONS

Abstract

Emotions and values are fundamentally connected. They both are psychological
markers of subjective relevance, and are thought to be deeply functionally intertwined:
According to appraisal theories of emotion, emotions arise when value concerns are at stake;
according to theories of value, a value that is threatened or supported gets infused with
feelings. Surprisingly, while these assumptions are considered well-established by
researchers in the respective domains, up to now empirical research has not provided much
evidence supporting a link between values and emotions. To fill this gap, here we report
results from three experiments demonstrating that values are indeed antecedents of emotions
when emotional experiences arise in response to value-relevant stimuli. Individual
differences in biospheric values predicted the intensity of emotional responses towards
positive and negative information concerning nature and climate change, both when
measured via psychophysiology (Experiment 1) and via self-report (Experiments 1-3).
Primary appraisal was identified as the key process connecting values and emotions
(Experiments 2-3), supporting the notion of appraisal theories that specific mechanisms of
relevance detection underlie the elicitation of emotion. These findings may lead to new
developments in value and emotion theories, potentially resulting in a stronger integration of

the two constructs in a shared theoretical framework.

Keywords: values, emotion, emotional intensity, primary appraisals, secondary appraisals,

Skin Conductance Responses, biospheric values, environmental change



VALUES, APPRAISALS AND EMOTIONS

1. Introduction

Think for a moment about something that is of high importance in your life. This can
be your family, your career, or that charity project into which you have invested time and
effort. What do you feel? You may feel happy, excited, frustrated or stressed, but it is highly
unlikely that you don’t feel anything: We experience emotions when we are reminded of
things we care about. As Lazarus wrote in 1991: “We don’t become emotional about
unimportant things, but about values and goals to which we have made a strong commitment”
(Lazarus, 1991b, page 819). After becoming emotional about something that is important to
you, it is also likely that you feel the urge to take action. For example, calling your family to
be sure that they are well, checking your emails to see if anything important has come up at
work, or working on that problem that got your project stuck for days. These everyday
examples point out that our core values and emotions are fundamental drivers of behavior
(Brosch & Sander, 2016). But how are they connected? With the present research, we offer a
novel perspective on the link between values and emotions in the framework of two major
psychological theories: The Theory of Basic Human Values (Schwartz, 1992; Schwartz et al.,
2012) and appraisal theories of emotion (for a review see Moors, Ellsworth, Scherer, &

Frijda, 2013).

1.1. Values and Emotions

Philosophical theories on the relationship between values and emotions have
identified three levels of connection between the two concepts: explicative, ontological and
intentional. The explicative level indicates that emotions are value: an emotion is of value
because it promotes appropriate behavior towards its object. The ontological level indicates
that emotions explain the existence of value: something is of value because it is able to elicit

an emotion. The intentional level indicates that emotions are evaluations of value: an emotion
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arises from the appraisal that the object at hand is of value for the individual. Across these
three levels, the function of emotions is to obtain information about valuable objects in the
environment, allowing to adjust behavior accordingly (Deonna & Teroni, 2015).
Psychological theories have mainly focused on the intentional link between values
and emotion. Within this frame of reference, for the present work we follow the definition of
values and emotions as proposed by the Theory of Basic Human Values (Schwartz, 1992;
Schwartz et al., 2012) and by appraisal theories of emotion (Moors, Ellsworth, Scherer, &
Frijda, 2013). On the one hand, the Theory of Basic Human Values defines values as a set of
desirable abstract goals that consistently guide one’s actions across situations and time (Bardi
& Schwartz, 2003; Lee et al., 2019; Schwartz, 1992; Schwartz et al., 2012, 2001). When
values are threatened or supported, they become infused with feeling (Schwartz, 2010). For
instance, someone who highly values friendship might feel sad when they perceive that this
value is threatened by an argument. In response, the person is likely to engage in a series of
behaviors aimed to restore the friendship, such as calling the friend to make peace. On the
other hand, appraisal theories describe emotions as affective experiences that are elicited by
objects or events appraised as relevant to one’s personal goals (Ellsworth & Scherer, 2003;
Frijda, 1986, 1988, 2009; Lazarus, 1991a, 1991b; Moors et al., 2013; Moors, Boddez, & De
Houwer, 2017; Scherer, 2013, 2019; Scherer & Moors, 2019). That is, once an object or
event is appraised as relevant to one’s personal goals, an emotional episode takes place
involving changes in a number of components of the organism, such as the somatic
component, i.e., physiological responses, the motor component, i.e., facial expressions, the
feeling component, i.e., the subjective experience of feelings, and the motivational
component, i.e., action tendencies and behavioral responses (Frijda, 1986, 1988, 2007,
Lazarus, 1991a; Moors, 2020; Moors et al., 2013). For example, someone who highly values

being good at school should appraise receiving a bad grade as goal-relevant, feel sad or guilty
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about it, and engage in a series of response behaviors such as studying harder to avoid
another bad grade.

Thus, values and emotions can similarly be regarded as psychological markers of
subjective relevance. While values operate at a conceptually high, trans-situational level, by
defining what a person generally endorses as guiding principles in their life, emotions operate
at a more situational level, by activating the organism in response to something that, within a
given situation, touches upon a person’s goals and values. Despite the quite explicit
theoretical links between values and emotions, researchers have not yet systematically
explored their association at the empirical level. Here we investigate this connection
empirically across three experiments by testing the hypothesis that an individual’s core
values will selectively predict the intensity of their emotional responses in the encounter with
value-related stimuli, and that this effect should be mediated by cognitive appraisals of
relevance.

Values are considered to be consciously accessible constructs. This implies that when
you ask someone about their values, their answer corresponds to the value itself (Schwartz et
al., 2012). Hence, the most direct and effective way to measure values are self-reports.
Various instruments have been developed for this purpose, the most widely used being the
Schwartz Value Survey (SVS; Schwartz, 1992). The SVS measures to what extent each of
nineteen values represent a guiding principle in a person’s life. These values differ with
regard to whether they focus on personal versus social outcomes, whether they promote self-
expansion versus self-protection, whether they express openness to change versus
conservation of the status quo, or whether they promote self-interest versus transcendence of
self-interest in the service of others (Schwartz et al., 2012). The distribution of values with

respect to these dimensions is represented in the Schwartz Value Wheel (Figure 1).
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Figure 1
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Figure 1. Adapted visualization of the revised Schwartz Value Wheel (from Schwartz, 2012). The
main value types are organized along two axes: Self-transcendence (i.e., values that prioritize the
well-being of something or someone other than the self) versus self-enhancement (i.e., values that
prioritize personal well-being), and openness to change (i.e., values that prioritize following personal
intellectual and emotional interests in unpredictable and uncertain directions) versus conservation

(i.e., values that prioritize preserving the status quo) (Schwartz, 2012).

Concerning the operationalization and measurement of emotion, research has
developed both psychophysiological and self-report ways to assess and quantify the intensity

of an emotional experience in relation to a certain object or event. Psychophysiological
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measures of emotional intensity are measures of the physiological changes driven by the
autonomic nervous system that happen in response to an emotional stimulus. One of the most
widely used measures is Electrodermal Activity (EDA) (Sander, Grandjean, & Scherer, 2018;
Spielhofer et al., 2021). EDA is an indirect measure of the quantity of sweat secreted by the
glands located in the hypodermis of palmar and plantar regions of the human body. Changes
in EDA are higher in response to emotional stimuli (positive and negative) as compared to
neutral stimuli, therefore EDA scores are frequently used as indicators of emotional arousal
(Bradley, Miccoli, Escrig, & Lang, 2008; Lang, Greenwald, Bradley, & Hamm, 1993).

The most common self-report measure of emotional intensity is via questionnaires.
Measuring emotions via questionnaires allows to obtain a representation of the conscious
components of an emotion (i.e., those components that the individual is able and willing to
consciously perceive, process, and report), and it is a more widely used method compared to
physiological measures because it is faster, cheaper and requires no to very little
technological support. Importantly, physiological and self-report measures of emotion
provide complementary information, each describing a different component of the emotional
response, which in the context of an emotional episode should show some degree of
synchronicity (Scherer, 2000). In the present study we investigated the link between values
and emotional experiences using both psychophysiological and self-report measurements of
emotional intensity.

We tested the link between values and emotion in a domain where understanding the
mechanisms that explain emotional responses is important not only from a theoretical, but
also from an applied point of view: emotional responses to environmental stimuli such as
nature and the effects of climate change. Many people, in fact, do not experience strong
emotions towards the natural environment and climate change issues (Leiserowitz, 2005;

Wang, Leviston, Hurlstone, Lawrence, & Walker, 2018; Weber, 2006). However, research
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has shown that stronger emotions towards the environment, and in particular to natural risks
and consequences of climate change, are associated with stronger willingness to engage in
sustainable actions (Brosch, 2021; Brosch, Patel, & Sander, 2014; Chapman, Lickel, &
Markowitz, 2017; Hahnel & Brosch, 2018; Roeser, 2012; Van Linden, Leiserowitz, Feinberg,
& Maibach, 2015; Wang et al., 2018). Therefore, understanding the mechanisms of emotional
responses in this framework can fundamentally contribute to improve behavioral intervention
techniques aimed at motivating people towards a sustainable lifestyle, which is a necessary
response to the current environmental crisis (Bouman et al., 2020; Perlaviciute, Steg,
Contzen, Roeser, & Huijts, 2018). In this perspective, we focused our research on the
relationship of biospheric values, i.e., values related to concerns about the well-being of
nature and the ecosystem (Steg, 2016; Steg, Perlaviciute, van der Werff, & Lurvink, 2014),
and the emotions that people experience towards nature and the consequences of climate
change.

Environmental values or biospheric values represent the value base for pro-
environmental attitudes, beliefs, norms and behavior (Brosch, Patel, & Sander, 2014; de
Groot & Steg, 2008; Dietz, Fitzgerald, & Shwom, 2005; Steg, Perlaviciute, van der Werff, &
Lurvink, 2014). Within the framework of the Theory of Basic Human Values, biospheric
values correspond to the dimension called nature, specifically referring to the concern for the
welfare of nature and the ecosystem (for a comparative overview of the two terms, see Conte
et al., 2021). Their overarching value type is universalism, which represents a comprehensive
concern for the welfare of all people and nature (Schwartz et al., 2012).

Previous research has shown that biospheric values predict decisions that people make
in support of the environment (Conte, Hahnel & Brosch, 2021), their self-reported trait
propensity to experience emotions in an environmental context (Hahnel & Brosch, 2018), and

their level of worry for the consequences of climate change (Bouman et al., 2020). In the
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present research, we tested the hypothesis that higher biospheric values should correspond to
higher changes in EDA and higher self-reported emotional intensity associated to

environmental stimuli relating to nature and to climate change, but not to unrelated stimuli.

1.2. The mediating role of cognitive appraisals

According to appraisal theories of emotion, an emotional episode is generated by the
subjective cognitive appraisal of a stimulus or situation, based on a set of criteria (Brosch,
2013; Scherer, 2013). While individual theories differ somewhat in the appraisal criteria they
propose, most appraisal theories of emotion recognize the appraisals of relevance (i.e., to
what extent something is pertinent to a person’s goals and concerns) and control (i.e.,
whether the stimulus/situation and its consequences can be controlled) as core elements of the
elicitation and differentiation of an emotional experience (Blascovich & Tomaka, 1996;
Frijda, 1988; Lazarus, 1991a; Moors et al., 2017; Roseman, Antoniou, & Jose, 1996; Scherer,
2009, 2013).

The Cognitive-Motivational-Relational Theory of Emotion (Lazarus, 1991b) builds
on these two key appraisals, labeled as primary and secondary appraisal. Primary appraisal
concerns the stakes that one has in the encounter with an object or event. It is primary
because without a stake there is simply no potential for emotion. The three sub-types of
primary appraisal are goal relevance, i.e., whether one’s goals are involved or not in the
encounter with an object or event; goal congruence, i.e., whether the object or event is
harmful or beneficial to one’s goals; and goal content, i.e., to what kind of specific goal the
object or event is related. Goal relevance determines the intensity of an emotion, in that more
relevant events result in stronger emotions. Goal congruence determines the valence of an
emotion, in that value threats result in negative emotions while value benefits result in

positive emotions. Goal content differentiates among emotions, even within the same valence



VALUES, APPRAISALS AND EMOTIONS

category, depending on the type of goal involved, for example self-preservation (anger)
versus keeping moral standards (guilt) (Lazarus, 1991Db).

Secondary appraisal concerns the options and prospects for coping one has in the
encounter with the object or event. The three sub-types of secondary appraisal are blame or
credit, coping potential and future expectations. Blame or credit depends on whether there is
an attribution of responsibility for the harm, threat or benefit. This accountability can be
directed to oneself or to someone else, which influences the type of emotion experienced.
Coping potential is related to whether one has the possibility or not to influence the
relationship with the appraised target for the better. Future expectations concern anticipations
of whether the interaction will work out favorably or not for any reason, including effective
or ineffective coping (Lazarus, 1991Db).

The Biopsychosocial (BPS) model of challenge and threat provides a theoretical
rationale for a causal relationship between primary and secondary appraisals,
psychophysiological, and behavioral responses to affective stimuli (Blascovich & Tomaka,
1996). According to the model, in the context of motivated-performance tasks, the
psychological processes underlying primary and secondary appraisals mediate the
relationship between a stimulus and the physiological response enacted by the organism. That
is, in situations where personal goals are activated, primary and secondary appraisals elicit
specific physiological changes in the organism. The specificity of these physiological
changes, in turn, shape motivational, affective and behavioral responses (Blascovich,
Mendes, Tomaka, Salomon, & Seery, 2003; Seery, 2013).

In the specific context of environmental issues such as climate change, primary
appraisal reflects the extent to which climate change is perceived as a threat to one’s concerns
and well-being, while secondary appraisal reflects one’s perceived ability to actually be able

to contribute to the mitigation of the issue. In line with the BPS model predictions, both

10



VALUES, APPRAISALS AND EMOTIONS

appraisals have been shown to be significant determinants of affective and behavioral
responses to climate change, even though the psychophysiological component in this context
has not been investigated yet (Keller et al., 2012; Klockner, 2013; Spence, Poortinga, &
Pidgeon, 2012).

Coherently, in the present study we hypothesized that both primary and secondary
appraisals should predict people’s emotional reactions to environmental stimuli. However,
we hypothesized that only primary appraisal should mediate the relationship between
biospheric values and emotional reactions to environmental stimuli. Primary appraisal, in
fact, can be understood as a psychological marker of the subjective relevance of a stimulus to
one’s concerns, goals, and values. As a psychological marker of relevance, primary appraisal
should play a role in the relationship between a value-relevant stimulus, and affective
responses when individual differences in values are taken into account as moderators.
Conversely, secondary appraisal should not mediate this same relationship, as it is

theoretically not related to the subjective relevance attributed to a stimulus.

1.3.  The Present Research

In the present research we tested the hypothesis that biospheric values predict the
intensity of the emotions that people experience when exposed to environmental stimuli
related to nature and the consequences of climate change, but not to unrelated stimuli (H1).
Specifically, we predicted that higher self-report measures of biospheric values should be
associated with higher emotional responses both to positive environmental affective stimuli
(e.g., a beautiful unharmed landscape) and negative environmental affective stimuli (e.g., a
polluted beach). We tested this hypothesis across three experiments performed on three
independent samples assessing both physiological measures (Experiment 1) and self-report

measures of emotional intensity (Experiments 1-3).

11



VALUES, APPRAISALS AND EMOTIONS

We moreover provided first insights into the cognitive processes underlying the
relation between values and emotions by testing the hypothesis that primary appraisals of
relevance as well as secondary appraisals of control positively predict the intensity of the
experienced emotions (H2). We hypothesized that only primary appraisals, but not secondary
appraisals, should mediate the association of biospheric values with emotional intensity (H3).

The present research contributes to the understanding of the fundamental relation
between values and emotions, for which we provide an empirical investigation in the
framework of the Theory of Basic Human Values (Schwartz, 1992; Schwartz et al., 2012)
and appraisal theory of emotion (Moors et al., 2013). It also contributes to a stronger
integration of emotion research into the timely and important societal topic of climate

change.

2. Experiment 1
In Experiment 1, we tested the hypothesis that biospheric values positively predict the
intensity of the emotions that people experience when exposed to environmental stimuli, but
not to stimuli unrelated to the environment (H1), by assessing both self-report and

physiological measures of emotional intensity.

2.1. Method

2.1.1. Participants.

We determined sample size based on previous studies measuring psychophysiological
responses to affective stimuli (Lang et al., 1993). We aimed at doubling the size of the
sample in order to ensure sufficient statistical power to test our hypotheses after applying

exclusion criteria.

12
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A total of 219 undergraduate students at the University of Geneva completed the
questionnaire session. Once completed the questionnaire session, they could register to
participate in the experimental session by booking one of the 121 time slots available that
were assigned on a first-come-first-served basis. Therefore, a final sample of 121 students
took part in the experiment in exchange for course credits. Due to technical problems
occurring during the experiment, 5 participants were directly excluded from further analyses.
This left us with a final sample of N = 116 (Mage = 22.98, range 18-50 years old, 73%
female). Artifacfddfts detection and removal procedures were subsequently applied on a trial

basis.

2.1.2. Design and procedure.

At the beginning of the semester, participants completed a questionnaire measuring
biospheric values, together with demographic information and other psychological variables
outside the scope of the present manuscript (for a complete list of the measures collected see
the Supplemental Material). For this and the following experiments, participants reported
their biospheric values by indicating on a scale from -1 (= opposed to the principles that
guide me) to 0 (= not important at all) to 7 (= of supreme importance) the extent to which
each these four items represented a guiding principle in their life: a) respecting the Earth; b)
unity with nature; c) protecting the environment; d) preventing pollution (Steg et al., 2014).
We calculated participants’ individual scores of biospheric values by averaging their
responses to the four items (for a more detailed description of the questionnaire see the
Supplemental Material). After around six weeks, participants came individually to the lab to

complete a computer-based experimental session.

13
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The experiment had a within-subjects design. Participants viewed and evaluated a series
of pictures that systematically varied on two levels: valence (positive, negative, neutral) and
content (environmental, other), resulting in the following experimental conditions or picture
categories: positive environmental (i.e. positive pictures with high association to natural
environment, for example a beautiful landscape), positive other (i.e. positive pictures with low
association to natural environment, for example a scenic urban skyline), negative
environmental (i.e. negative pictures with high association to natural environment, for example
a polluted beach), negative other (i.e. negative pictures with low association to natural
environment, for example a dirty room), and neutral (i.e. neutral pictures with low association
to natural environment, for example a padlock on a door). A previous pre-test of the pictures
on an independent sample (N= 63) showed that all images fell into the assigned categories
based on participants’ ratings of valence and content. Moreover, categories of pictures were
matched for arousal ratings (for pictures pre-testing strategy and results see the Supplemental
Material). The experiment was split in two blocks with a five to ten minutes pause in between
to allow participants to rest their eyes and to move. Each of the two blocks contained twenty-
five trials of one picture each, resulting in a total of fifty trials. The pictures were presented in
random order within each session.

In each trial participants first saw a fixation cross on the screen, followed by one of
the pictures, followed in turn by a new fixation cross. At the end of each trial, participants
rated the intensity of their emotional reaction towards the stimulus (from here onwards,
emotional intensity) on a Likert scale from 1 = very relaxing to 6 = very exciting. A
schematic summary of the experimental sequence is illustrated in Figure 2. At the end of the
second block participants were debriefed, thanked, and could leave the lab. This and all
experiments included in the present article were reviewed and approved by the Ethics

Commission of the University of Geneva.

14
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Figure 2

Intensity rating

x50 trials

Figure 2. Schematic representation of the experimental sequence in Experiment 1.

2.1.3. Apparatus.

Electrodermal Activity (EDA) was recorded using the Biopac MP150 System (Goleta,
CA, USA); sampling rate 1000Hz. Pre-gelled Ag/AgCl electrodes were placed on the medial
phalange of index and middle fingers of participants’ left hand. Visual stimuli were presented
on an LCD 25-inch monitor. Emotional intensity was rated using the numeric keypad of the
keyboard. Data collection took place in a booth specifically suitable for physiological

measurements at the laboratories of Campus Biotech in Geneva (Switzerland).

2.1.4. Skin Conductance Response definition.
The EDA data was low-pass filtered (Blackman - 92 dB, cutoff frequency 1 Hz) and
Skin Conductance Responses (SCR) were detected automatically with AcqKnowledge 4.4

software as well as checked manually for artifacts and response detection (10.53% trials

15
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excluded after artifacts detection and exclusion) (for a similar scoring method see Stussi,
Brosch & Sander, 2015). SCR were scored for each trial as the peak-to-peak amplitude
difference in skin conductance of the largest response starting in the 0.5 to 4.5 s temporal
window following the stimulus onset. The minimal response criterion was 0.02uS; responses
below this criterion were scored as ‘0’ and remained in the analyses indicating absence of
SCR. A log+1 correction was applied to SCR scores to reduce the typically positive skewed

distribution.

2.1.5. Data analysis.

Using a multilevel linear regression model, we tested the effect of the interaction of
picture category and biospheric values on each of the two dependent variables of this study,
SCR and self-reported emotional intensity. In order to take into account the repeated-
measures design and possible systematic differences across stimuli, we allowed random
intercepts for subject and picture. As fixed effects we specified the variables picture category
and biospheric values, together with their two-ways interaction. Measures of emotional
intensity and biospheric values were mean centered (z-scores). The variable picture category
was coded into four ad-hoc contrasts, specified as follows: affective [+] (positive and
negative) versus neutral [-] pictures, positive [+] versus negative [-] pictures, positive
environmental [+] versus positive other [-] pictures, and negative environmental [+] versus
negative other [-] pictures (for the complete numerical coding scheme see the Supplemental
Material). Simple slope analysis on the significant interactions was performed on the same
statistical model. In this case, however, the variable picture category was dummy coded with
the category of picture of interest set as baseline. We performed the analysis using the
ImerTest R package (version 3.1-3) (Kuznetsova, Brockhoff, & Christensen, 2017). After

pre-processing and cleaning, all statistical analyses in this experiment were conducted on a

16
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total of 5,189 observations. For the sake of conciseness, in the main manuscript we report
results for the interaction of picture category x biospheric values for the contrasts of interest
to our hypothesis (H1), namely positive environmental versus positive other and negative
environmental versus negative other. A comprehensive report of all findings for each
experiment reported here is available in the Supplemental Material. All the findings reported
in the following sections remained robust when controlling for age and gender as covariates
(see Supplemental Material for all main analyses with gender and age as covariates, Tables

34-35).

2.2.  Results
Mean, SD and 95% CI of emotional intensity ratings and SCR for each picture

category in Experiment 1 are reported in Table 1.

Table 1
Means of standardized values (z-scores), SDs and 95% ClIs of experienced emotional
intensity ratings and Skin Conductance Responses (SCR) by picture category in Experiment
1. The standardized values of SCR were calculated after applying the log+1 correction to the

distribution.

Reported Emotional Intensity

Picture category

Valence Content Nobs. Mean (z) SD (z) 95% CI (z)
Environmental 1037 4.20 (.53) 1.27 (.82) .077 (.05)

Negative
Other 1038 4.66 (.83) 1.07 (.70) .065 (.04)
Environmental 1040 2.07 (-.85) 1.29 (.84) .078 (.05)

Positive
Other 1036 2.98 (-.26) 1.44 (.94) .088 (.06)

Neutral 1038 3.00 (-.25) 1.01 (.94) .06 (.04)

17



VALUES, APPRAISALS AND EMOTIONS

Skin Conductance Responses (SCR)

Picture category

Valence Content Nobs. Mean (uS, z-log+1) SD (z) 95% CI (z)

Environmental 1037 .07 (-.08) 25 (.81) .02 (.05)

Negative
Other 1038 .13 (.09) 43 (1.17) .03 (.07)
Environmental 1040 .10 (-.01) .38 (1.01) .02 (.06)

Positive
Other 1036 .11 (.006) .34 (1.04) .02 (.06)
Neutral 1038 .08 (-.00) 32(.93) .02 (.06)

Reported emotional intensity. In line with our hypothesis (H1), higher biospheric
values predicted higher emotional intensity for negative environmental stimuli (B = .09, 95%
CI [.03, .15], #320.56) = 3.09, p = .002), but not for negative other stimuli (B = -.02, 95% CI
[-.073,.041], #(318.56) = -.55, p = .583). In the multilevel model, this was reflected as a
significant interaction between biospheric values and the contrast negative environmental
versus negative other stimuli (B = .05, 95% CI[.023, .083], #(5032) = 3.48, p < .001). The
interaction between biospheric values and the contrast positive environmental versus positive
other stimuli was however not significant (B = -.002, 95% CI [-.03, .03], #5032) =-.11,p =
912).

Skin Conductance Responses. In line with our hypothesis (H1), the association
between biospheric values and SCR was significantly stronger when participants were
exposed to positive environmental stimuli (B = .07, 95% CI [-.009, .156], #(265.60) = 1.75,
p = .082) as compared to positive other stimuli (B = -.01, 95% CI [-.096, .068], #(265.99) = -
.33, p = .738): Higher biospheric values predicted greater SCR when people were exposed to
positive environmental stimuli, but not when they were exposed to positive pictures of other

content. In the multilevel model, this was reflected as a significant interaction between

18
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biospheric values and the contrast positive environmental versus positive other stimuli (B =

.04, 95% CI [.003, .084], #5032) = 2.13, p = .034). The interaction between biospheric

values and the contrast negative environmental versus negative other stimuli was not

significant (B = -.01, 95% CI [-.054, .027], 1(5032) = -.66, p = .511). Both interactions are

illustrated in Figure 3.

Positive

Figure 3
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Figure 3. Visualization of the interaction of the contrasts positive nature versus positive other

and negative nature versus negative other with biospheric values for the dependent variable SCR.

The interaction between biospheric values and the contrasts positive environmental versus positive

other stimuli was significant, in that biospheric values predicted participants’ SCR associated to

positive environmental stimuli, but not to positive other stimuli. The interaction between biospheric

values and the contrasts negative environmental versus negative other stimuli was not significant, as it

can be observed that higher biospheric values were associated to higher SCR both for negative

environmental and negative other stimuli.
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2.3.  Discussion

In Experiment 1 we provide first partial evidence in support of the hypothesis that
biospheric values selectively explain the intensity of emotions elicited in response to
environmental stimuli, but not or only to a lesser extent to stimuli with content unrelated to
the natural environment (H1). The hypothesis was supported for positive stimuli when
emotional intensity was measured via psychophysiology (SCR), and for negative stimuli
when emotional intensity was measured via self-report. While these findings generally
support the idea that core values predict the intensity of the subjective emotional experience
elicited by value-related stimuli, they revealed a dissociation based on stimulus valence and
measurement type. This dissociation is very interesting form a theoretical perspective, as
previous literature showed that SCR should not be sensitive to the valence of the stimulus or,
in other words, to the quality of the emotion experienced, but only to its intensity (Bradley et
al., 2008; Lang et al., 1993). Thus, the results that we present here are novel and surprising.
In the context of motivated-performance tasks, the Biopsychosocial (BPS) model suggests
the idea that cognitive processes differentiate psychophysiological as well as behavioral
responses within an emotional episode. In this perspective, our findings might point out that
biospheric values had different influences on the components of the emotional responses that
we assessed based on the valence of the stimuli. That is, when emotions were measured as
psychophysiological responses, biospheric values might specifically have captured the extent
to which environmental positive stimuli were intrinsically rewarding, as a signal of value-
congruence. When emotions were measured as self-reported experiences, on the other hand,
biospheric values might have specifically captured the extent to which environmental
negative stimuli were evaluated as menacing, as a signal of value-threat.

Equally, we did not expect to find valence being a significant moderator of reported

emotional intensity ratings. However, the interpretation of these findings must consider the
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fact that reported emotional intensity was measured using a scale ranging from very relaxing
to very exciting. Relaxing and exciting are emotional states that might be interpreted more
often as positive rather than negative. This aspect could have qualitatively influenced
participants’ responses, in turn influencing the pattern of results that we observed. In order to
address this issue, in Experiments 2 and 3 we switched to a unipolar scale ranging from
absence of emotional reaction to extremely intense emotional reaction to measure emotional

intensity using self-reports.

3. Experiment 2

In Experiment 2, we aimed to replicate the findings from Experiment 1 on a new
sample, testing our core hypothesis that biospheric values selectively explain the intensity of
emotions elicited in response to positive and negative environmental stimuli, but not to
stimuli with unrelated content (H1). We moreover tested the hypotheses that primary and
secondary appraisals predict emotional intensity when individuals are exposed to affective
stimuli (H2), but that only primary appraisal mediates the relationship between biospheric
core values and emotional responses to affective environmental stimuli (H3). In this study we
focused on self-report measures only, introducing a new scale to measure reported emotional

intensity.

3.1. Method

3.1.1. Participants.
We determined sample size based on the established rule of thumb that a minimum of
fifty observations per stimulus category is generally recommended for regression analyses

(Van Voorhis & Morgan, 2007), and that online studies are often found to be underpowered
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compared to laboratory studies, given that they allow for a lesser degree of control of
contextual conditions which may influence participants’ performance during the task (Curran,
2016). Therefore, a total of 211 undergraduate students of the University of Geneva took part
in the first and second session of the experiment in exchange for credits (Mage = 21.44, range

18-46 years old, 82.46% female).

3.1.2. Design and procedure.

At the beginning of the semester, participants completed a questionnaire measuring
biospheric values (for a detailed description of the questionnaire see the Supplemental
Material) (Steg et al., 2014) together with demographic information and other psychological
variables outside the scope of the present manuscript (for a complete list of the measures
collected see the Supplemental Material). After around twelve weeks, during the
experimental session, participants viewed and evaluated the same fifty pictures used in
Experiment 1 in terms of emotional intensity, primary appraisal and secondary appraisal.
This resulted in a within-subjects design with five picture categories based on valence and
content of the images: positive environmental, positive other, negative environmental,
negative other and neutral. Experiment 2 was conducted online.

Participants saw the pictures in sequence, with each picture displayed individually on
the screen in random order. For each picture, participants rated emotional intensity.
Addressing the limitations of the emotional intensity scale used in Experiment 1, in order to
capture a wider range of emotional states and based on the idea that the intensity of emotions
can be defined on a gradual criterion, in Experiment 2 we adapted the self-report measure of
emotional intensity switching to a unipolar scale where emotional intensity is represented as a

linear function that goes from 0 = absence of emotional reaction to 7 = extremely intense
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emotional reaction. Moreover, participants provided measures of primary and secondary
appraisals. In the case of primary appraisal, they answered on a scale from 0 = not at all to 7
= totally the following three items: “To what extent does this picture represent something / a
situation...” (1) “that is important for you?”, (ii) “...that touches upon your personal goals
and concerns?”, (iii) “...that can affect your well-being?”. In the case of secondary appraisal,
they answered on the same scale from 0 to 7 the following three items: (i) ““...for which you
personally are responsible?”, (ii) “...that you personally can influence?”, (iii) “...that you
personally can change for the better?”. The six appraisal questions were presented in random
order. In order to avoid attentional fatigue and ensure better response quality, the experiment
was split in two sessions of twenty-five pictures each. After completing the two experimental

sessions, participants were thanked and debriefed.

3.1.3. Data analysis.

Reported emotional intensity. We tested the effect of the interaction picture
category x biospheric values (H1) and the main effect of primary and secondary appraisals
(H2) on emotional intensity by means of the same multilevel linear regression model used in
Experiment 1, adding primary and secondary appraisal as fixed effects. Primary and
secondary appraisal scores were computed by averaging responses to the respective the three-
items scales. Both scales had high internal reliability with Cronbach’s alpha = .87. All
variables were standardized for the analysis (z-scores). The same four ad-hoc contrasts
specified in Experiment 1 were applied to the variable picture category in Experiment 2.
Simple slope analysis of the significant interactions was performed as in Experiment 2.

Mediation of primary and secondary appraisal. We tested whether primary and

secondary appraisals are mediators of the relationship between the interaction picture
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category x biospheric values and emotional intensity (H3) via two independent mediation
analyses: one for primary appraisal as mediator (specifying secondary appraisal as covariate),
and one for secondary appraisal as mediator (specifying primary appraisal as covariate).
Following a model-based approach, we performed these analyses using the mediation R
package (version 5.4.0) (Tingley, Yamamoto, Hirose, Keele, & Imai, 2014). For each
mediation analysis we specified (i) a mediator model with (primary/secondary) appraisal as
DV and the interaction picture category* x biospheric values together with (secondary
/primary) appraisal as fixed effects, and (ii) an outcome model with reported emotional
intensity as DV and the interaction picture category x biospheric values together with
primary and secondary appraisal as fixed effects. Due to the constraints of the package, all
models were limited to random intercepts for subject only. All mediations were tested via the
mediate function, function that computed the estimated Average Causal Mediation Effect
(ACME) under the models of interest on a quasi-Bayesian Monte Carlo method with 5,000
simulations. A comprehensive report of all findings for each mediation model is available in
the Supplemental Material (section Experiment 2, Model-based mediation analysis, and
section Experiment 3, Model-based mediation analysis).

All the findings reported the following sections remained robust when controlling for
age and gender as covariates (see Supplemental Material for all main analyses with gender

and age as covariates, Tables 36-41).

3.2.  Results
Mean, SD and 95% CI of primary appraisal, secondary appraisal and emotional
intensity ratings by picture category are reported in Table 2. All statistical analyses in

Experiment 2 were conducted on a total of 10,550 observations.

! The variable picture category was coded in four contrasts as specified in section 2.1.5.
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Table 2
The table reports mean, mean of standardized values (z-scores), SD and 95% CI of

emotional intensity, primary and secondary appraisals ratings in Experiment 2.

Reported Emotional Intensity

Picture category

Valence Content Nobs. Mean (z) SD (z) 95% CI (z)

Environmental 2110 4.45 (.70) 1.76 (.81) .08 (.03)

Negative
Other 2110 3.91 (.45) 1.85(.85) .08 (.04)
Environmental 2110 3.23 (.14) 1.94 (.89) .08 (.04)

Positive
Other 2110 2.25(-.31) 1.86 (.85) .08 (.04)
Neutral 2110 77 (-.99) 1.25(.57) .05 (.02)

Primary Appraisal

Picture category

Valence Content Nobs. Mean (z) SD (z) 95% CI (z)

Environmental 2110 4.43 (.85) 1.83 (.02) .08 (.04)

Negative
Other 2110 2.20 (-.18) 1.86 (.85) .08 (.04)
Environmental 2110 3.02 (.20) 2.08 (.02) .09 (.04)

Positive
Other 2110 2.08 (-.23) 1.97 (.90) .08 (.04)
Neutral 2110 1.18 (-.64) 1.17 (.78) .07 (.03)

Secondary Appraisal

Picture category

Valence Content Nobs. Mean (z) SD (z) 95% CI (z)

Environmental 2110 3.57 (.77) 2.06 (1.00) .09 (.04)

Negative
Other 2110 1.66 (-.00) 1.80 (.88) .08 (.04)
Environmental 2110 2.29 (.14) 2.01 (.97) .09 (.04)

Positive
Other 2110 1.53 (-.23) 1.83 (.89) .08 (.04)
Neutral 2110 .93 (-.52) 1.52 (.74) .06 (.03)

Reported emotional intensity. In line with our first hypothesis (H1), higher

biospheric values predicted higher emotional intensity to positive (B = .05, 95% CI [.003,
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.10], #321.20) = 2.10, p = .036) and negative (B = .07, 95% CI [.02, .11], #(322.70) = 2.70, p
=.007) environmental stimuli, but not to positive other (B = -.02, 95% CI [-.07, .03],
#320.40) =-.72, p = .472) and negative other (B = .03, 95% CI [-.02, .08], #(320.50) = 1.16,
p = .247) stimuli. In the multilevel model, this was reflected as a significant interaction
between biospheric values and the contrast positive environmental versus positive other
stimuli (B = .03, 95% CI [.02, .05], #10280) = 4.06, p < .001), and an interaction between
biospheric values and the contrast negative environmental versus negative other stimuli (B =
.02, 95% CI[.002, .03], £10290) =2.22, p = .026).

Confirming our second hypothesis (H2), the multilevel model revealed a main effect
of both primary (F(1, 10455.7) = 1155.4, np>= .10, p < .001) and secondary (F(1, 10453.1) =
244.15, np>= .02, p < .001) appraisals on emotional intensity across stimulus categories, in
that higher primary (B = .32, 95% CI [.30, .34], (10460) = 33.99, p < .001) and secondary (B
=.15,95% CI [.13, .16], #10450) = 15.63, p < .001) appraisals were related to more intense
emotional experience.

Mediation of primary and secondary appraisals. We conducted a model-based
mediation analysis to test the hypothesis that the effects of the interactions between
biospheric values and picture category described above were driven by primary but not by
secondary appraisals (H3) (see section 3.1.3. Data analysis). In partial support of the
hypothesis, the mediation analysis showed that primary appraisals mediated the effect of the
interaction for the contrast negative environmental versus negative other stimuli (B = .02,
95% CI [.01, .02], p < .001, proportion mediated = 49%), but not for the contrast positive
environmental versus positive other stimuli (B = .003, 95% CI [-.004, .01], p = .406). As
expected, we did not observe mediation effects of secondary appraisals, neither for the

contrast negative environmental versus negative other stimuli (B = .001, 95% CI [-.001, 0], p
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=.263) nor for the contrast positive environmental versus positive other stimuli (B = .001,
95% CI [-.001, .0], p = .200) pictures.

We additionally tested our mediation hypotheses following the traditional steps
recommended by Baron and Kenny (Baron & Kenny, 1986). Notably, all the results of this
analysis supported the findings obtained with the model-based approach described above.
The additional analysis is available in the Supplemental material (sections Experiment 2,

Baron and Kenny mediation analysis, page 21)

3.3.  Discussion

In Experiment 2 we replicated and extended findings of Experiment 1, showing that
biospheric values selectively predicted the intensity of emotions elicited in response to
environmental stimuli, but not to stimuli with content unrelated to the natural environment of
both positive and negative valence (H1). Interestingly, while in Experiment 1 we found the
effect of biospheric values to be significant only for negative stimuli, in this replication we
found that the effect was significant both for positive and negative stimuli. This might be due
to the fact that we changed the response scale from Experiment 1 and 2. We switched from a
bipolar scale where both ends represented high emotional intensity states with a more
positive rather than negative connotation (very relaxing and very exciting) to a unipolar scale
where emotional intensity was represented as a linear function, thus leaving the valence (or
indeed the entire quality) of the state open to participants’ interpretation.

We moreover provided first evidence about the cognitive processes underlying the
relationship between biospheric values and emotional intensity. Consistent with appraisal
theory of emotion, both primary and secondary appraisals predicted the intensity of the

emotional experience, displaying that the more people care (i.e., primary appraisal of
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relevance) and the more people feel responsible and in control of something (i.e., secondary
appraisals of responsibility and control), the more emotional they will feel about it (H2).
However, only primary appraisal was a significant mediator of the relationship between
biospheric values and the intensity of the emotional experience toward affective stimuli
related to the natural environment (H3). Inconsistent with the hypothesis, this effect was
observed only for negative, but not for positive stimuli. As this finding may have been due to
the restricted range of biospheric values in the investigated population (psychology
undergraduate students), we conducted a direct replication of Experiment 2 on a sample from

the general population.

4. Experiment 3
In Experiment 3, we aimed to replicate Experiment 2 in a sample representative of the
general population, testing the hypotheses that biospheric values selectively explain the
intensity of emotions elicited in response to positive and negative environmental stimuli
(H1), that primary and secondary appraisals predict emotional intensity when exposed to
affective stimuli (H2), and that primary appraisal mediates the relationship between

biospheric core values and emotional responses to affective environmental stimuli (H3).

4.1. Method

4.1.1. Participants.

We determined sample size based on a post-hoc analysis of the fit of the multilevel
model of Experiment 2 using Akaike Information Criterion (AIC) (Akaike, 1998). The
analysis showed that, given the sample size, the model had sufficient power to detect the

effect of the interactions of interest in the absence of within-subjects effects (i.e., random
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slopes). For this reason, we aimed to obtain a final sample size similar to Experiment 2. We
included oversampling to ensure a sufficient number of observations even in case of high
dropout rates due to the fluctuating reliability of panel participants. Therefore, a total of 270
French citizens recruited via market research institute took part in the experiment in exchange
for monetary compensation (Mage = 46.14, range 18-76 years old, 45.92% female). Upon our
request, the agency invited to participate in our study a nationally representative sample of
the general population in terms of age, income and education distribution. In addition, we
asked to aim for a gender balanced group. Once invited, people were able to access and
complete the questionnaire session and, two weeks later, the second session of the experiment

on a first-come-first-served basis until the planned sample size was reached.

4.1.2. Design and procedure.

Participants invited in the first session completed a questionnaire measuring
biospheric values (for a detailed description of the questionnaire see the Supplemental
Material) (Steg et al., 2014) together with demographic information. Two weeks later, during
the experimental session, participants viewed and evaluated the same fifty pictures used in
Experiment 1 in terms of emotional intensity, primary appraisal and secondary appraisal

replicating the procedure of Experiment 2 (see section 3.1.1. Design and Procedure).

4.1.3. Data analysis.
Data analysis strategies were identical to Experiment 2 (see section 3.1.3. Data
analysis). Primary and secondary appraisals scales had high internal reliability with primary

appraisals Cronbach’s alpha = .83 and secondary appraisals Cronbach’s alpha = .87.
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All the findings reported in the following sections remained robust when controlling
for age and gender as covariates (see Supplemental Material for all main analyses with

gender and age as covariates, Tables 37-47).

4.2. Results
Mean, SD and 95% CI of primary appraisals, secondary appraisals and emotional
intensity ratings for each picture category are reported in Table 3. All statistical analyses in

Experiment 3 were conducted on a total of 13,500 observations.

Table 3
The table reports mean, mean of standardized values (z-scores), SD and 95% CI of emotional

intensity, primary and secondary appraisals ratings in Experiment 3.

Reported Emotional Intensity

Picture category

Valence Content Nobs. Mean (z) SD (z) 95% CI (z)

Environmental 2700 5.04 (47) 1.88 (.84) .07 (.03)

Negative
Other 2700 4.61 (.28) 2.02 (.90) .08 (.03)
Environmental 2700 4.58 (.26) 1.93 (.86) .07 (.03)

Positive
Other 2700 3.55(-.20) 2.09 (.93) .08 (.04)
Neutral 2700 2.16 (-.82) 2.00 (.89) .07 (.03)

Primary Appraisals

Picture category

Valence Content Nobs. Mean (z) SD (z) 95% CI (z)
Environmental 2700 4.65 (.56) 1.88 (.88) .07 (.03)
Negative
Other 2700 3.46 (.00) 2.00 (.93) .08 (.04)
Positive Environmental 2700 4.01 (.26) 1.99 (.93) .07 (.03)
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Other 2700 2.94 (-.24) 2.02 (.94) .08 (.04)
Neutral 2700 2.19 (-.59) 1.96 (.92) .07 (.03)
Secondary Appraisals

Picture category

Valence Content Nobs. Mean (z) SD (z) 95% CI (z)

Environmental 2700 4.04 (.47) 2.05 (.97) .08 (.04)

Negative
Other 2700 3.01 (-.01) 2.07 (.97) .08 (.04)
Environmental 2700 3.49 (.21) 2.03 (.96) .08 (.04)

Positive
Other 2700 2.65 (-.19) 1.98 (.93) .07 (.04)
Neutral 2700 2.01 (-.48) 1.90 (.89) .07 (.03)

Reported emotional intensity. In line with our first hypothesis (H1), higher
biospheric values predicted higher emotional intensity to positive environmental (B = .08,
95% CI [.04, .12], #(465.40) = 4.03, p < .001) but not to positive other (B = .03, 95% CI [-
.01, .07], #(459) = 1.51, p = .133) stimuli. In the multilevel model, this was reflected as a
significant interaction between biospheric values and the contrast positive environmental
versus positive other stimuli (B = .02, 95% CI [.01, .04], /(13180) =3.29, p = .001).
Biospheric values moreover predicted the emotional intensity that people experienced both
when exposed to negative environmental (B = .10, 95% CI [.06, .14], #(470.50) = 5.00, p <
.001) and negative other (B = .10, 95% CI [.06, .14], #(461.30) = 5.02, p < .001) stimuli. The
interaction between biospheric values and the contrast negative nature versus negative other
stimuli was not significant (B = .00, 95% CI [-.01, .01], #(13180) = .01, p = .994).

Confirming our second hypothesis (H2), the multilevel model revealed a main effect
of primary (F(1, 13297.8) = 2620.06, np>= .16, p < .001) and secondary (F(1, 13280.9) =
477.06, np>= .03, p < .001) appraisal on emotional intensity across categories of stimuli, in

that higher scores of primary (B = .45, 95% CI [.44, .47], t(13300) = 51.19, p < .001) and
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secondary (B =.19, 95% CI [.17, .21], #(13280) = 21.84, p < .001) appraisals corresponded to
the experience of more intense emotion.

Mediation of primary and secondary appraisals. In line with Experiment 2 we
conducted a model-based mediation analysis to test the hypothesis that the effects of the
interactions between biospheric values and picture category described above were driven by
primary but not by secondary appraisals (H3) (see section 3.1.3. Data analysis). In partial
support of the hypothesis, the mediation analysis showed that primary appraisals partially
mediated the effect of the interaction between picture category and biospheric values on
emotional intensity for the contrast positive environmental versus positive other stimuli (B =
.02, 95% CI[.01, .03], p < .001, proportion mediated = 44%), as well as for the contrast
negative environmental versus negative other stimuli (B = .02, 95% CI [.01, .02], p < .001,
proportion mediated= 10%). As expected, we did not find a mediation effect of secondary
appraisals for the contrast positive environmental versus positive other stimuli (B = .001,
95% CI [-.001, .00], p = .168). However, we did find a mediation effect of secondary
appraisal for the contrast negative environmental versus negative other stimuli (B = .003,
95% CI[.001, .01], p < .010, proportion mediated= 28%).

We additionally tested our mediation hypotheses following the traditional steps
recommended by Baron and Kenny (Baron & Kenny, 1986). Notably, all the results of this
analysis supported the findings obtained with the model-based approach described above.
The additional analysis is available in the Supplemental material (sections Experiment 3,

Baron and Kenny mediation analysis, page 31)
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4.3.  Discussion

In Experiment 3, we replicated Experiment 2 on a sample representative of the
general population. In line with Experiment 2 we found that both primary and secondary
appraisals positively predicted emotional intensity experienced in response to affective
stimuli (H2), and that primary appraisal mediated the relationship between biospheric values
and emotional intensity. However, in contrast to Experiment 2, in Experiment 1 we observed
this mediating effect both for positive and for negative environmental stimuli. Moreover,
biospheric values selectively predicted the intensity of emotions elicited in response to
positive environmental stimuli nature, but not negative environmental stimuli, which is only
partially consistent with our hypothesis (H1). Across three experiments, our results were
consistent with the theoretically derived hypothesis. However, effects were only partially
consistent with regard to stimulus valence. On the one hand, we found that the interaction
between biospheric values and picture category was a significant predictor of reported
emotional intensity towards positive stimuli in Experiments 2 and 3, but not in Experiment 1.
On the other hand, we found that the interaction between biospheric values and picture
category was a significant predictor of reported emotional intensity towards negative stimuli
in Experiments 1 and 2, but not in Experiment 3. Some methodological variations across
experiments might explain these differences. In particular, we changed the scale to measure
reported emotional intensity between Experiment 1 and Experiments 2 and 3; we tested a
sample of students in Experiments 1 and 2 while we tested a sample representative of the
general population in Experiment 3; finally, we collected data in the laboratory in Experiment
1 while we collected data online in Experiments 2 and 3. Nevertheless, the findings reported
in this article consistently point towards the existence of a link between values and emotion

that will be discussed more in detail in the next section.
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6. General Discussion

In the present study we investigated the relationship between core values and the
intensity of emotional experiences in the framework of the Theory of Basic Human Values
(Schwartz, 1992; Schwartz et al., 2012) and appraisal theories of emotion (Moors et al.,
2013), using biospheric values and emotional responses towards environmental stimuli as a
field of application with utmost societal relevance. Across three studies, we found evidence
showing that biospheric values selectively predicted the intensity of emotional experiences
when people were exposed to stimuli that either supported (i.e., positive affective stimuli) or
threatened (i.e., negative affective stimuli) the values in question. We observed this effect in
association to positive affective stimuli when measuring emotional intensity through
psychophysiology (Experiment 1) and in association to both positive (Experiments 2 and 3)
and negative (Experiments 1 and 2) affective stimuli when measuring emotional intensity
through self-report. We moreover examined the cognitive processes underlying this relation.
Findings revealed that both primary and secondary appraisals explained the intensity of the
emotions that people experienced when exposed to affective stimuli, and that the effect of
values on emotional intensity was mediated more strongly and consistently by primary rather
than secondary appraisals (Experiments 2 and 3). We will first critically examine some of the
limitations of our study. Then, we will illustrate the theoretical implications of our findings.

Concerning the limitations of this study, we start by pointing out that the evidence in
support of our hypothesis, albeit robust, is mainly indirect. This is because we predominantly
observed correlations between self-report measurements of emotional states and conscious
appraisals, which may not fully reflect the actual emotion process (Frijda, 1988). This is a
common problem in emotion research, and we agree that it calls for a collective effort within
the community to develop better ways to comprehensively measure emotional experiences

(Kuppens, 2019). In the present research we partially overcame this limitation by integrating
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psychophysiological measurements of emotional intensity, which allowed us to capture more
than one component of the emotion process. The SCR findings of Experiment 1 showed that
that biospheric values uniquely predicted psychophysiological reactions to positive stimuli
related to nature. With respect to previous literature, this dissociation based on valence
represents a novel and surprising finding because changes in electrodermal activity should
not be sensitive to the quality of the emotion experienced, but only to its intensity (Bradley et
al., 2008; Lang et al., 1993). Interestingly, these results were replicated with self-reported
measures of emotional intensity in Experiment 3, which was conducted on a sample from the
general population. Although the size of the effect observed for SCR was relatively modest,
this consistency across experiments encourages future developments of our study that should
aim to replicate the psychophysiological results of this study, as well as integrate other
components of emotion such as the motor or the expression component.

Second, we performed a mediation analysis to test the effect of appraisals in the
relation between values and emotion. Mediation analysis assumes causation; therefore, we
based our analysis on the underlying assumption of causality between values, appraisals and
emotional intensity. We formulated our hypotheses in these terms because of two reasons:
from a methodological point, we measured values independently and before measuring
appraisals and emotional intensity; from a theoretical point, values are stable traits while
emotions are transitory, situation-based experiences that arise when a value is at stake. In
light of this, it follows that values should be considered predictors of emotional experiences,
rather than the other way around. Coherently, most previous self-report studies provide
support for a causal link between appraisal and emotion (Moors, 2020; Roseman & Evdokas,
2004).

Lastly, an important aspect of our study is that we focused on the relation between

biospheric values and the intensity of emotions experienced towards nature and climate
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change. This particular angle on the more general research question represents, on the one
hand, a strength of our research, because it makes our study relevant for the literature that
focuses on psychological responses to the global environmental crisis. On the other hand, it
necessarily represents a limit to the generalizability of our findings. Theoretically, however,
all the values identified by the Theory of Basic Human Values (Schwartz, 1992; Schwartz et
al., 2012) should hold similar relations with emotional intensity. Future research should
nonetheless look at other values, for example values that lie opposite to biospheric values on
the Schwartz Value Wheel (Figure 1), such as power and achievement.

In what concerns the theoretical implications of our findings, both emotion theories
and value theories suggest the existence of an intentional link between values and emotion.
Appraisal theories suggest that an emotion only arises when a value is at stake, while the
Theory of Basic Human Values (Schwartz, 1992; Schwartz et al., 2012) suggests that when
values are activated (i.e., are at stake in a certain situation), they get infused with feelings.
These basic assumptions are logically complementary, and are generally considered well-
established facts by researchers in the respective domains. However, until now the empirical
challenge of integrating these theories to systematically investigate the link between values
and emotion had not been addressed. The present research aimed at filling this gap.

Our results suggest that core values can be considered antecedents of emotional
intensity when an emotional experience arises as a situational response to a value-relevant
stimulus. Operationally speaking, this means that values can predict the intensity of the
emotion that people experience in response to value-related stimuli. This interplay certainly
adds a level of complexity, but at the same time a level of sophistication, to research focused
on understanding how values relate to affect, and on the nature and dynamics of value-
relevance detection as trigger of an emotional experience. Thus, our findings may contribute

to the development of a structural explanation of emotion, i.e., the explanation of the
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relations between different components of an emotional episode, and to the development of
value theory, providing an empirical framework to observe and validate the affective
processes inferred by value theory. We moreover provide evidence identifying primary
appraisals as the key element connecting values and the intensity of the emotions
experienced, supporting the key notion of appraisal theories that specific mechanisms of
relevance detection are the cognitive processes behind the relation of value and emotion.
Finally, our findings advance theories in environmental psychology. While biospheric values
have been investigated widely in the context of climate change responses, emotions have
entered the picture only recently (Brosch, 2021). The present study offers a comprehensive
theoretical framework to describe the relation between biospheric values and emotions
towards nature and climate change.

In conclusion, in this article we present empirical data supporting a strong link
between values and emotion by showing that values are reliable predictors of the intensity of
the emotion that people experience as a response to value-related stimuli, and that primary
appraisals consistently mediate this relationship. These findings pave the way to a new field
of investigation focused on understanding the nature of this link as well as its connection to
other variables such as, for instance, personality traits, attitudes, beliefs, and behavior.
Ultimately, these findings may lead to new developments in theories of values and emotions

that should aim at integrating the two constructs into one shared framework.
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