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Abstract

Thinking about the universe also includes thinking about hypothetical extraterrestrial intelligence. Two key questions
arise: Why are we thinking about them in the first place? And why are we anthropomorphizing them? One possible
explanation may be that the belief in extraterrestrials results from a subjective feeling of loneliness or the need for
closure. Results of an online questionnaire (N=130) did not reveal a confident and consistent correlation between per-
sonal feelings of aloneness or need for closure and belief in extraterrestrial life or intelligence. The same was true for the
anthropomorphic representation of extraterrestrial intelligence. The belief in extraterrestrial life was negatively linked
to frequent religious activity, and to a lesser and more uncertain extent, to the belief in extraterrestrial intelligence. As
evidenced by their parameter estimates, participants demonstrated an intuitive grasp of the probabilities inherent in the
Drake equation. However, there was significant variability in the solutions provided. When asked to describe hypotheti-
cal extraterrestrials, participants mainly assessed them in terms connoted with physical appearance, neutral to humans,
and partially influenced by anthropomorphism. Given the severe limitations, we conservatively conclude that individual
loneliness is indeed individual and does not break the final frontier, that is, space.

Keywords Loneliness - Belief in extraterrestrial intelligence - Anthropomorphism - Drake equation - Need for closure

1 Introduction

The Milky Way hosts 10" to 4x 10" stars [1]. Yet, we do not know if there is anybody out there, i.e., if life beyond Earth
exists. Methods to find out are limited by the astronomical distances of outer space. Even if we find a sign of extrater-
restrial life or intelligence, the means to establish the first contact are restrained by the same distance factor. Hence,
the optimistic affirmation of the existence of extraterrestrials often implies that the chances of establishing contact are
meager [2].
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This confronts the Search for Extraterrestrial Intelligence (SETI) with a significant constraint. Recent theoretical and
technological advances have shifted focus toward finding technosignatures as indicators of extraterrestrial civilizations
rather than establishing reliable communication [3-6]. However, it was argued elsewhere that the possibility of establish-
ing contact with the creators of these technosignatures might be a dwelling human fantasy [7].

Contemplating extraterrestrials precedes the science of SETI and dates back thousands of years [8]. And even in light of
the unforgiving reality of the Einsteinian universe and its implication for first contact: the notion of a populated universe
remained an issue of passionate debates and scientific discussions. The question arising here is: When the chance of finding
and communicating with them is low, why do humans think and keep thinking about extraterrestrials in the first place?

While there is a large body of literature examining the cultural aspects of the portrayal of extraterrestrials [9-15],
empirical studies examining the human representation of extraterrestrials and underlying belief structures are sparse. In
one of the few examples, Swami et al. [16] showed that the belief in extraterrestrials is multifactorial, divided into three
factors: conspiracy beliefs about a governmental cover-up of a past visit, the scientific aspect of the search, and the think-
ing about extraterrestrial life in general. In a later publication, the authors revealed the positive association between
paranormal beliefs, openness to experience, and the belief in alien visitation and a subsequent cover-up [17]. While the
belief in a cover-upped extraterrestrial visit implicates the general existence of extraterrestrial intelligence and life, this
relationship does not necessarily hold the other way around: One can believe in extraterrestrial life without the notion of
a past encounter with them. Therefore, Swami et al. [17] only examined a particular facet of the belief in extraterrestrial
life. Dagnall et al. [18] eliminated the influence of belief in alien visitation and revealed a weak correlation between belief
in extraterrestrial life and paranormal beliefs. The authors concluded that the general belief in extraterrestrial life differs
from the more paranormal-influenced belief in alien visitation.

Another study by Routledge et al. [19] examined how the belief in extraterrestrials provides meaning. However, this study
measured belief in extraterrestrial intelligence (ETI) by mainly using three questions from whom two examined either the
belief in UFOs' or a governmental cover-up. Again, this is a mix of concepts and only one facet of the belief in extraterrestrial
intelligence. UFOs can also be “identified” as weather phenomena or military prototypes and are, therefore, only partially
linked to extraterrestrial intelligence and SETI [21, 22]. Moreover, it is plausible to consider extraterrestrial life beyond Earth
without necessarily endorsing the notion of their visitation to our planet and any potential government concealment.

Taking a more theoretical approach, Bohlmann and Biirger [23] discuss the historical approach to extraterrestrial life.
They question if humans can even bear being alone in the universe: “what are we wired for to look for?” [23]. Building
on this question and the intention to shine more empirical light on the rationale behind the belief in extraterrestrial
life and intelligence, the present study examines if humans can tolerate the impression of (a cosmic) aloneness. If not,
belief in extraterrestrials should be more pronounced in those individuals who suffer more from individual aloneness.
Subsequently, these adverse feelings of loneliness may culminate bottom up towards a socio-cultural imagination and
representation of life elsewhere in the universe.

Considering its vastness, space is a source of high uncertainty. Need for closure describes the multifaceted prefer-
ence for situations and stimuli that are not uncertain, allow predictability, and provide information urgently [24, 25].
Although, from a theoretical perspective, extraterrestrials are extremely strange to us [7, 26, 27], the belief in them may
be a method to cope with the vastness and ambiguity of outer space. A populated universe may be less of a “waste of
space”[28] and an opportunity to avoid a potential existential crisis following the nagging question: *Of all the places in
the world, why did life evolve on Earth?’

The present paper’s underlying research questions can be summarized as follows: RQ1 When | feel lonely, can affirma-
tion of the question "Is there anybody out there?” Mitigate this feeling and comfort me? RQ2: Does the answer to the
same question provide an opportunity to cope with the vastness of space and achieve closure with it?

2 Theory
2.1 Anthropomorphism and need for closure
Anthropomorphism refers to the attribution of human characteristics to non-human entities. It can be divided into two

types: imaginative anthropomorphism, which involves visually depicting these entities in a human-like manner, and
interpretative anthropomorphism, which assigns human emotions, motives, and behaviors to them [29].

! UFO stands for Unidentified Flying Object. This denomination is somewhat problematic, as it implies a causing “object”. Unidentified Aerial
Phenomenon (UAP) coined by [20] is more precise and comprises weather and technological anomalies.
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When confronted with uncertain situations, anthropomorphism is more likely [30]. This is because anthropomorphism
is said to depend on the motivation for effective evaluation of one’s environment. It is therefore linked to the need for
closure [31]. Need for closure was initially defined as a set of stable interindividual differences that translate into the desire
for order, structure, predictability, secure knowledge, decision-making, and discomfort with ambiguity [24]. Theory-wise,
need for closure manifests in two main tendencies: The urgency to reach closure quickly and retaining it once achieved [32].

The extreme strangeness of extraterrestrials [7, 26] creates a high degree of uncertainty, which can be mitigated by
anthropomorphism. We can observe an overly anthropomorphic display of extraterrestrials in cultural [13, 28, 33] and
scientific contexts [23, 34]. Yet, due to the necessity to give extraterrestrials some form, imaginative anthropomorphism
is more prevalent in the cultural than in the scientific context.

Anthropomorphic representation of extraterrestrials should be more likely if need for closure is high. Moreover, the
presumed existence of extraterrestrial life forms can serve as a viable strategy for coping with the universe’s incompre-
hensibly vast scale and age.

2.2 Loneliness and solitude

Humans are social beings. Relating to our species members is crucial for our survival, flourishing, and the emergence of
what we identify as culture [35-39]. It is therefore not surprising that experiencing the objective or subjective absence of
fellow humans, i.e,, the feeling of loneliness, can cause severe damage to psychological and physiological health [40-43].
Loneliness is a prevalent issue. A Institute of Labor Economics publication reported that before the COVID-19 pandemic,
9% of the European population frequently felt lonely, and around 20% felt socially isolated [44].

Overall, methods to cope with loneliness differ among age groups and gender [45]. Strategies comprise accommoda-
tion, reflection, and social isolation but also proactive strategies like searching for social support [46, 47]. For a review,
see [48]. Furthermore, given healthy and stable interactions and satisfaction, romantic relationships can ameliorate
loneliness [48-53]. One rather special and childhood-related coping mechanism is creating an imaginary companion.
Among various motivations, satisfying the need to relate is one aspect of such behavior [54].

However, the absence of other humans has not only negative consequences. While loneliness refers to the adverse
feeling of being alone, solitude describes the pleasurable experience of being alone [55, 56]. This feeling can have posi-
tive and negative outcomes [57, 58]. Long and Averill [55] emphasized the advantageous nature of solitude not only for
the individual but also on the societal scale. It becomes evident that the experience of being alone underlies complex
psychological and contextual dynamics.

The “Big Question” [59]: “Are we alone?”is implicitly accompanied by “Is there anybody whom we can talk to?” As there
is no consensual accepted scientific evidence for extraterrestrial life so far, one could tauntingly argue that extraterrestri-
als are the imaginary companion of adult SETI researchers. In general, we postulate that considering the possibility of
extraterrestrial life may be a coping mechanism to alleviate the sensation of our cosmic aloneness. Conversely, for humans
who enjoy being alone, the notion of a “Rare Earth”[60] should be less concerning or disturbing. Thus, individuals who
report a high affirmation of aloneness (solitude) should demonstrate a lower belief in the existence of extraterrestrial
life than people who do not enjoy being alone.

According to Epley et al. [31], anthropomorphism also has a social component. We animate non-human entities to feel
less lonely. Therefore, we expect that people who experience the negative aspects of being lonely are likelier to should
also tend to represent extraterrestrial intelligence as more human-like, i.e., more anthropomorphic.

2.3 Religiosity

Religions often posit an intentional creation of the universe by supernatural forces, coupled with the belief that indi-
viduals can establish a profound connection with these forces. As a result, religiosity presents a potential exit strategy
for addressing one’s perceived loneliness and need for closure. If so, this mechanism may compete with the hypotheti-
cal ameliorative effect of the belief in extraterrestrial intelligence. Indeed, there are findings of a negative association
between religiosity and the belief in extraterrestrial life [19, 61]. Moreover, religiosity mitigates loneliness [47, 62, 63]
(but see also [64]) and was found to be positively associated with the need for closure [65].
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2.4 Hypotheses

This study aimed to shine additional light on the tangible manifestation of the belief in extraterrestrial life and intelli-
gence and its relation to facets of aloneness, need for closure, and religiosity. Considering the novelty of the issue and the
limited existing research, our approach involves a combination of exploratory and confirmatory methods. We hoped to
find initial support for our hypothesis that belief in life beyond Earth may serve as a way to alleviate aversive sensations
of cosmic isolation and that belief in extraterrestrial life can satisfy the need for closure.

Drawing from the theoretical discussions aforementioned and recognizing the social element of anthropomorphism,
we predict:

(A) A positive association between subjective feelings of loneliness and the belief in extraterrestrial life and intelligence
(1) and anthropomorphic representations of extraterrestrial intelligence (2). (cf. RQ1)

(B) A negative association between subjective feelings of solitude (1) and relationship satisfaction and the belief in
extraterrestrial life and intelligence (2). (cf. RQ1)

Suspecting that people belief in life beyond Earth because it provides cognitive closure for the astronomical dimen-
sion of space, as reflected in the general tendency of anthropomorphism, we predict:

(C) A positive association between the need for closure and the belief in extraterrestrial life and intelligence (1) and the
anthropomorphic representations of extraterrestrial intelligence (2). (cf. RQ2)

In accordance with established findings, we also predict:

(D) A negative association between religiosity and the belief in extraterrestrial life and intelligence (1), a positive associa-
tion between religiosity and the need for closure (2), and a negative relationship between religiosity and loneliness

3).

Our research design does not allow for any causal conclusions. Yet, it can provide initial evidence that other studies
may build on.

3 Methods
3.1 Participants

As the psychological mechanisms postulated are believed to be broadly applicable, our target sample was not limited
in this study. We conducted an online survey and distributed it over university communication channels and private
networks. N=131 persons completed it. We excluded one person due to a supposed lack of seriousness while complet-
ing the survey.? No other exclusions were made. Final sample: N=130 (26 female, 104 male, Mpge=23.4, 5Dy, =6.9,
Range,q. = 16-57 years). Age-wise, all participants were legally entitled to consent to the collection and processing
under EU directives. The sample consisted mainly of highly educated people — only three participants’had an education
below the High-School level. One hundred twelve subjects were university students at the time of the survey. Relation-
ship status: n=63 were single, n=3 married, n=61 were currently in a relationship, n=1 divorced, and n=2 answers were
missing. Participants who studied psychology could apply for course credit upon completing the study.

The sample size was determined using a power analysis. However, due to a lack of documentation by the author
responsible for conducting the study (NAD), details of the power analysis are missing. We can reconstruct from personal
correspondence that such an analysis was run and that approximately 100 persons should be included. However, we
can neither determine the initial configurations nor the respective outcomes. Orienting on the common practice from
our lab, we hold the following parameter as likely to be implemented: Linear multiple regression, expected effect size f?
=0.15 (medium), a=0.05, 1-f=0.8, number of predictors 10. Computed with G*Power 3.1.9.7 [66], these inputs yield a
required sample size of N=107. We are aware that this procedure is not ideal. Yet, we acknowledge the lessons learned

2 When asked for their sex, this person stated to be a "Japanese Battle Roboto".
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through these unfavorable and unpleasant circumstances. Data were analyzed in one chunk, meaning that we did not
add any further participants after stopping at N=131.

3.2 Design & measurements

After consenting to the terms of data collection and analysis, participants answered stated demographic variables such
as the highest obtained academic degree, gender, age, current status of employment, and relationship status. Next,
participants completed questionnaires designed to assess different aspects of their loneliness, need for closure, belief
in extraterrestrial life and intelligence, and their tendency to anthropomorphize extraterrestrial intelligence. Participants
were given the voluntary option to describe how they imagined extraterrestrial intelligence, assuming the existence of
such life forms. Lastly, participants completed their estimation of the famous Drake-Equation. All scales are described
in the next section.

Based on the suggested 21-word solution [67], we state that we report all data exclusions, all manipulations, and all
measures in the study. The survey language was German.

3.3 Measures used in the confirmatory analysis
3.3.1 Relationship satisfaction

Participants stated their satisfaction with their current relationship status on a 5-point Likert scale (1—dissatisfied to
5—satisfied).

3.3.2 Loneliness

Participants completed the Loneliness Scale for Children and Adolescents (LLCA) [68]. This instrument consists of four scales,
measuring loneliness in peer (L-PEER) and parental (L-PART) relations as well as the positive affinity for aloneness (A-POS)
and aloneness that is experienced negatively (A-NEG). Each scale has 12 items. Participants answered how often they
experienced various situations and feelings (i.e., | feel isolated from other people. When | am alone, | feel bad, | want
to be alone to do some things) on a 4-point Likert scale (Onever to 3—often). Scale scores were summed, resulting in a
possible scale score range of 0 to 36.3

We translated the original version of the questionnaire into German. Marcoen et al. [68] constructed their question-
naire to target children and adolescents. Hence, we adapted some items’ wording to our participants’assumed age. We
assumed that most of our participants were currently studying at a university and, therefore, more unlikely to live with
their parents. Hence, we changed the L-PART scale’s wording to reflect loneliness in family relations (L-FAM) instead of
only concerning parental relationships. Furthermore, items mentioning “school” were altered into “workplace, university,
and/or school!”

In a study comparing different loneliness measuring instruments, findings of Goossens et al. [69], using an adolescent
sample, supported the multidimensional approach to loneliness and recommended using the LLCA to assess it. Maes
et al. [70] used confirmatory factor analysis and revealed age-related mean differences across scales. Nevertheless, they
found a good model fit for the four factors of the LLCA in a sample of college students (N=1,108). They concluded that
scores of the LLCA could be meaningfully compared across different age groups.

3.3.3 Need for closure

Need for closure was assessed using a translated version of the Need for close scale (NFCS) [24]. We followed the advice of
Roets and van Hiel [25] and used their alternative scale for decisiveness while also not including the Close-mindedness
scale. While the original scale framed decisiveness more as an ability, the revisited decisiveness scale emphasizes the
need for decisiveness [25]. The remaining scales were: Need for order (10 items), discomfort with ambiguity (9 items),

3 68 (1987) state the possible range of their 4-point scales as 0 to 48 points. Yet, given that never corresponds to 0 and evenly scaling, often
has to be coded as 3; 12 items necessarily result in the range we calculated. Later [69, 70] stated a 1 to 4 range of the items. We decided to
use 0 as minimal value for the better representation of semantic meaning of “never..
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Decisiveness (6 items), and desire for predictability (8 items). Participants rated items on a 5-point Likert scale (7—do not
agree to 5- fully agree).* Scores were summed so that higher values represent a more pronounced manifestation.

3.3.4 Religiosity

Religiosity was measured using the 5-item Duke University Religion Index (DUREL), an instrument developed for large sam-
ples [71]. It was chosen due to its shortness and three subscales measuring organizational religious activity (ORA; 1-item:
“How often do you attend church or other religious meetings?’, T—Never to 6- More than once/week), non-organizational
religious activity (NORA; 1-item:“How often do you spend time in private religious activities, such as prayer, meditation or
Bible study?’, 1 —Rarely or never to 6—More than once a day) and intrinsic religiosity (IR; sum score of 3-items: “In my life,
| experience the presence of the Divine (i.e., God),""My religious beliefs are what really lie behind my whole approach to
life,”“I try hard to carry my religion over into all other dealings in life,” 7—definitely not true to 5—definitely true of me). We
translated the DUREL to German and added other holy scriptures to the NORA item (Quran and Torah).

3.3.5 Beliefin ETI/ETL

Participants were asked to state their belief about the probability of extraterrestrial intelligent life> and extraterrestrial life
in general on a 5-point Likert scale ranging from 7—unlikely to 5—uvery likely. The existence of intelligent extraterrestrial
life implies the existence of extraterrestrial life. However, the question assessing the latter explicitly mentioned the per
se aspect and explained that this includes unicellular organisms.

3.3.6 Anthropomorphism

Participants were then asked to state how similar intelligent extraterrestrials would look to humans (imaginative anthro-
pomorphism) and how similar their behavior and feelings would be to humans (interpretative anthropomorphism).
These questions refer to the two types of anthropomorphism described by Fisher [29]. Ratings were given on a 5-point
Likert scale 7—dissimilar to 5—similar.

3.4 Exploratory measures
3.4.1 Free text

Following, participants had the opportunity to fill out an optional question: “Under the proposition of extraterrestrial
intelligence exists. How do you imagine their appearance? Which characteristics or traits do you consider likely?” People
could state up to five short text answers.

3.4.2 Drake equation

Interested in how relative laypersons estimate intelligent life’s prevalence in the universe, we asked participants to state
their estimation of the famous Drake-Equation, estimating the number of galactic civilizations humanity can make contact
with (N). First formulated in 1961 by SETI pioneer Frank Drake, this collection of essential aspects of the underlying search
parameters of SETI is more of a heuristic than a precise equation [72]. N is not determinable because most parameters
are unknown, and robust estimations are limited. Depending on the estimation conservatism, Schetsche and Anton [10]
calculated an N-range from 0 up to 468,750. We visualize the equation in Fig. 1.

To constrain the estimation and ease the task, we predefined the R, fp, and n, to be 2.25, 1, and 0.05. These values
reflect a“moderate” estimation by Schetsche and Anton [10]. These parameters were prefixed based on our perception
that they necessitate significant expertise in astrophysics and biology and because scientists can reasonably estimate

* The orginal scale used a 6-point Likert scale [24]. Due to a programming error occurring while building the online survey, we used a
5-point scale.

3 Using the concept of intelligence in an interstellar setting has been criticized by [7]. Yet, given the everyday notion of the Search for extra-
terrestrial intelligence (SETI) we are using this concept to establish reflect the popular discourse of this issue.

@ Springer



Discover Psychology (2023) 3:21 | https://doi.org/10.1007/s44202-023-00076-4 Research

Fig. 1 The (Original) Drake- The Drake-Equation
Equation

Meaning of the parameters as originally described by Frank Drake (Drake & Sobel, 1992)

N=R*fp*ne*fl*fi*fc*L

Primary astronomical Primary biological Primary cultural
R = star rate formation n.=Proportion of planets life can f.=Proportion of
f, = Proportion of stars with planets emerge intelligent life, capable
f = Proportion of planets with life of interstellar
actually emerging communication
N = number of detectable f,= Proportion of planets life L =Lifetime of sucha
technological civilizations in becomes “intelligent” civilization, i.e. time of
the universe and the solution possible detectability

of the Drake equation.

Grouping of parameters as in Dick (2003)

with precision [10, 73]. Participants were introduced to the logic of the equation, its parameters, and the prefixed values
described above. After their input, participants were shown the result based on their estimation.

Our explanation of the parameters oriented at the original formulation of the terms by Frank Drake in 1961 [72]. The
original terms state that the detectability of civilizations depends on them being capable of interstellar communication.
However, rephrases of the meaning of N [e.g., 74] define it more according to extraterrestrials’ ability to produce remote
detectable technological indices in general [cf. 6]. Our framing reflects the more orthodox approach to SETI that seeks
mutual communication, and which was the predominant approach when the equation was first formulated [3].

3.4.3 General remarks

Original loneliness, need for closure scales, and the measure for religiosity can be found in the supplementary. Items
are publicly available and can be found in [68] for the LLCA, [32] for the NFCS, and [71] for the DUREL. All p-values are
two-sided.

4 Results
4.1 Descriptive statistics and internal consistency

Descriptive statistics and zero-order correlations are shown in Table 1. Internal consistency for the sample and the scales
was as follows: Peer-related loneliness a=0.85, 95% Cl [0.82, 0.89], family-related loneliness (L-FAM) a=0.93, 95% Cl [0.92,
0.95], Aversion for being alone (A-NEG) a=0.85, 95% Cl [0.81, 0.89], Enjoying the feeling of solitude (A-POS) a=0.83, 95%
Cl1[0.79, 0.87], Need for order (NFCS-Order) a=0.77, 95% Cl [0.72, 0.83], Desire for predictability (NFCS-Predic.) a=0.79,
95% Cl [0.74, 0.84], Decisiveness (NFCS-Desc.) a=0.75, 95% Cl [0.68, 0.81], discomfort with ambiguity (NFCS-Ambig.)
a=0.57,95% Cl [0.46, 0.68], Intrinsic religiosity (DUREL-IR) a=0.88, 95% CI [0.85, 0.92].

Frequency for non-religious activity: Rarely or Never (n=90, 69.23%), Few times a month (n=16, 12.31%), Once a
week (n=9, 6.92%), NORA 2 +Times a week (n =4, 3.08%) and Daily (n=11, 8.46%). Frequency of organizational religious
activity: Never (n=40, 30.77%), < =1 xYear (=47, 36.15%), Few times a year (n =29, 22.31%), Few times a month (n=7,
5.38%), Once a week (n=3, 2.31%) and > Once a week (n=4, 3.08%).

4.2 Confirmatory analysis—Prediction of belief in extraterrestrial life and intelligence and their
anthropomorphic representation

We calculated Bayesian linear regression models to test our hypotheses. Belief in extraterrestrial life or intelligence and

anthropomorphic representation of extraterrestrial intelligence were employed as outcomes. Relationship satisfaction,
measurements of loneliness, need for closure, and religiosity served as predictors.
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Multiple models were constructed due to the advice not to include all three DUREL scales in the same model due to
possible interference between the scales [71]. Hence, for each outcome, three models with one respective scale were
calculated.

To adequately reflect the novelty of the extraterrestrial research subject, priors for the predictors were uniformly set to
N(0,1). The only exception was the effect of religiosity on the belief in extraterrestrial intelligence and life. As Routledge
et al. [19] report negative correlations between religiosity and the belief in ETI to range from — 0.13 to — 0.27, we chose
a rather moderate estimation that does not exceed the expected effect of f2=0.15, which we assume to have underlied
our power analysis. Hence, we set the prior for religiosity on each scale to be N(— 0.15,1). We chose the larger standard
deviation to reflect that we used a different instrument to assess religiosity than Routledge et al. Prior for o was set to
Exp(1) to reflect that variance cannot be negative and higher values are unlikely. The models ran for four chains, 50,000
iterations with 25,000 warm-up draws each.

After evaluating model predictions, we observed that Gaussian models do not adequately reflect the left-skewness
of belief in ETL and ETI. Thus, we specified the outcome distribution to be skew-normal distribution and calculated the
models again. Comparison of model fit showed the superiority of the models that predicted belief in ETL and ETI but
little to no difference for the prediction of anthropomorphism (See Supplementary). Skew normal models for belief and
normal models for anthropomorphism are shown in Tables 2 and 3.

4.3 Confirmatory analysis—Relationship of the scales

To further elucidate the relationship between religiosity, need for closure, and loneliness, we calculated ordinal logistic
regression with the organizational and non-organizational religious activity scales as outcomes, respectively, a linear
regression predicting intrinsic religiosity.

Orienting on the direction of effects revealed by Ismail and Desmukh’s [63], priors for LLCA scales were universally set
to N(— 0.544,1) for peer and family-related loneliness when predicting organizational and non-organizational religious
activity and to N(0.15,1) when predicting intrinsic religiosity. This divergence results from ordinal logistic regression using
log odds ratio as a coefficient. Both means reflect f2=0.15. Ismail and Desmukh's study, however, did assess loneliness
solely as negative feeling. So prior to an aversion against loneliness and enjoyment of being alone were set to N(0,1).
Saroglou [65] examined religiosity in two dimensions: Classic religiosity, which comprises the sense of belonging and
frequency of prayer, and openness to spirituality, which focuses more on the experience-related aspect. Overall, need
for closure was positively associated with the first and more negatively associated with the second factor. We linked
organizational and non-organizational religious activity to classic religiosity and intrinsic religiosity to openness to spir-
ituality. Maintaining the direction of significant effects, priors were set to N(0.544,1) for intolerance of ambiguity, need
for order, and need for predictability when organizational and non-organizational religious activity were the outcomes
(Decisiveness =N(0,1)). When predicting intrinsic religiosity, priors were set to N(— 0.15,1) for decisiveness, need for order,
and need for predictability (intolerance of ambiguity N(0,1)). Prior for o was set to Exp(1) to reflect that variance cannot
be negative and higher values are unlikely. Models ran for four chains, 50,000 iterations with 25,000 warm-up draws
each. A skew-normal distribution showed a better fit than a normal distribution model in predicting intrinsic religiosity.
Results are shown in Table 4.

4.4 Exploratory analysis—Belief in extraterrestrial life and intelligence and anthropomorphism

People believed significantly more in the existence of extraterrestrial life than intelligence, paired t(129) = 10.60, mean
difference =0.92, 95% CI [0.75, 1.10], p < 0.001, d=0.89.

Out of N=130,n=117 (90%), respectively, n=81 (62.3%) reported a 4 or 5 concerning the belief in extraterrestrial life
or extraterrestrial intelligence. We labeled these individuals as Believers ETL, respectively Believers ETI.

Participants believed that extraterrestrial intelligence would be more similar to humans in terms of feeling and think-
ing (interpretive anthropomorphism) than appearance (imaginative anthropomorphism), paired t(129) =3.33, mean
difference =0.28, 95% CI [0.11,0.44], p=0.001, d=0.29. Believers ETI neither deemed the appearance of hypothetical
extraterrestrials t(128) =0.76, mean difference=0.13, 95% Cl [- 0.21, 0.47], p=0.45, d=0.14, nor their alleged feeling
and thinking t(128) = 1.40, mean difference =0.25, 95% CI [- 0.10, 0.59], p=0.16, d=0.25, as more human-like than the
other participants.

@ Springer
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4.5 Exploratory analysis—insights into loneliness

Taking place during the Fall of 2020, data collection occurred in the context of the COVID-19 pandemic and the legal and
moral commandment to practice social distancing. Hence, we further investigated the relation of loneliness scales among
themselves. This was done to gain insight into the back-then loneliness profile and the psychological effects of the pandemic.

Participants experienced significantly less loneliness in terms of family relations than peer relations, paired
t(129)= —5.21, mean difference =— 3.79, 95% Cl [- 5.23, — 2.35], p<0.001, d= 0.58 and showed significantly less aver-
sion for being alone than enjoying the feeling of solitude, paired t(129) =— 7.53, mean difference=—5.32,95% Cl [- 6.72,
—3.92],p<0.001,d= 0.90.

As the LLCA was initially developed for children and adolescents, we also explored the correlation between the scaled
and age. There were no significant correlations: peer-related loneliness r=— 0.09, p=0.319, family-related loneliness
r=0.08, p=0.353, aversion for being alone r=—0.04, p=0.678, enjoying the feeling of solitude r=0.02, p=0.798.

4.6 Exploratory analysis—Drake-equation

We then analyzed the data for the estimation of the Drake-Equation parameters. Estimations, especially of civiliza-
tions’ lifetime (L) and, therefore, N, showed an enormous variance. Table 5 shows all descriptive values. We calculated
“final” solutions of the Drake equation using the mean values of each estimation (rounded to three digits), respectively,
the median. For further investigation, we formed a reasonable sample, excluding data of one participant who stated
1E+ 12 years and one who stated fraction of intelligent life that develops technological communication abilities (FC) =5%,
but civilizations' lifetime (L) being 0. This was done because 1E + 12 exceeds the universe’s age (~ 14E + 9 years), and
FC=5% and L=0is highly improbable and implies that civilizations are destroyed once they achieve the capability for
interstellar communication within one solar year. Three other participants also reported L=0, but their FC values were
also 0. Therefore, their answers were logically consistent. Results of all samples are shown in Table 6. Data from the rea-
sonable sample was visualized in Fig. 2.

Table 5 Estimation of Dra!(e Parameter M SD Md 25 75 Min  Max
equation parameters (Entire
sample) FL 17.28 21.55 6.5 2 29.5 0 929
FI 11.53 19.03 3 1 13.75 0 100
FC 9.65 17.9 3 0.06 10 0 929
L 7,700,242,040.14  87,705,144,486.24 140 62.5 9000 0 1.00E+12
N 108,176.32 1,233,362.55 0 0 0.09 0 14,062,500.00

M Mean, SDStandard deviation, Md Median, 25 25% Quartil, 75 75% Quartile. FL, Fl, and FC are percent-
ages. L is estimated in Years, FLProportion of planets with life actually emerging, FL Proportion of these
planets life becomes “intelligent,” FC Proportion of intelligent life, that becomes a technological civiliza-
tion capable of interstellar communication, Llifetime of such a civilization. N is the number of detectable
technological civilizations in the universe and the solution of the Drake equation

Table 6 Solutions of the Drake equation based on the measures of central tendency

Parameter R fo ng FL FI FC L N

Mean entire sample 2.25 1 0.05 0.173 0.115 0.097 7,700,242,040.00 1,671,754.79
Median entire sample 2.25 1 0.05 0.065 0.03 0.02 140 0.00061425
Mean reasonable sample 2,25 1 0.05 0.175 0.109 0.098 8,058,322 1,694.68
Median reasonable sample 2,25 1 0.05 0.07 0.03 0.02 140 0.0006615
Original Estimation by Frank Drake 1 0.2-0.5 1-5 1 1 0.1-0.2 100-100,000,000 2-10,000,000

Reasonable: sample without participants who reported L=1E+12 (1) or FC>0 and L=0 (1). R*, f, and n, (Bold) were fixed by the research
team. R Star formation rate, fp=fraction of stars with planets, ne=fraction of planets suitable for life, FL Proportion of planets with life actu-
ally emerging, FIProportion of these planets life becomes “intelligent,” FC Proportion of intelligent life, that becomes a technological civiliza-
tion capable of interstellar communication, L of such a civilization. N=detectable technological civilizations. Original estimation from Frank
Drake was taken from Drake & Sobel [72]. In this source, they are not precise on L but state its possible range < 1000—> 100,000,000-
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4.7 Exploratory analysis—free text answers on the representation of extraterrestrials

Two independent raters rated the qualitative answers on appearances and assumed traits. Based on the 287 answers
received, they created a set of categories. Each answer was assigned to one category. In case of a disagreeing categoriza-
tion, raters discussed the case and reached a consensus.

Additional categories were introduced to further explore the implicit relation between extraterrestrials and humans:
Superior/inferior to humans and Hostility. In addition to their initial categorization, answers could be placed into these
categories if they directly mentioned comparative characteristics (i.e., “more intelligent”) or mentioned if extraterrestrials
would pose a threat to us.

Lastly, raters assessed the anthropomorphic nature of the answers by comparing them to human characteristics.
Answers were categorized as “human-like” if they directly mentioned humans in a non-ordinal relationship or if the
answer referred to an ability that humans possess. When answers stated things like “other [XY],” these were coded as
non-human-like. One exception was the answer “other clothes,”as humans are the only known species that use clothes.
Besides Human-like (i.e., “clothes,"“education,” or “any form of a visual apparatus”) and Non-human-like (i.e., “telepathy,’
“other language,”“frog-skin”), we introduced a third category: Unclear. Answers in this category partially refer to a trait
humans possess under a particular point of view. Still, it is unclear if the own species was the point of reference here (i.e.,
“capable of adaptation,”“some sort of sensual structures,”“living,"”legs, “eyes”) or if humans really have this characteristic
under a non-anthropocentric point of view (“highly developed,”“long fingers”). Any mention of intelligence was catego-
rized as human-like, although we are aware of the anthropocentric pitfalls of such categorization and the confusion with
the question asked. Yet, as we are the only known species that explicitly claims the intelligence label for itself, we assume
an anthropomorphic motivation behind this explicit attribution. Two answers stated “not intelligent,’ respectively “no way
of thinking."This contradicts the question which implied the existence of extraterrestrial intelligence. Acknowledging the
plausibility that the provided answers may encompass a broader perspective on the presence of life in the universe and
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the inherent difficulty in ascertaining whether these answers exclusively pertain to extraterrestrial intelligence rather
than extraterrestrial life, we refrained from excluding the given response.

One person stated three times that they have no notion of extraterrestrials. We summarized these answers as one
instance of unclear strangeness, reducing the number of responses to 285.

Lastly, answers were asked if they explicitly referred to humans as the object of comparison. They were rated either
as “Unlike” humanis (i.e., “other language,”“unlike humans”), “Like” humans (i.e., “likely to have similar mental processes as
humans (cognitive abilities)”), or Not comparable (i.e.,“small,"“different”). Tables 7 and 8 show the categorization of the
answers.

The only mention of a possible hostile attitude against humans occurred with a “character” answer and was “peaceful,’
therefore the opposite of a hostile attitude. When it came to superiority or inferiority, six out of nine (66.6%) statements
concerned the mental abilities of extraterrestrials (i.e., “more intelligent than humans,"“learns faster than a human”). At
the same time, the remaining three answers stated a technological or general superiority (“Like a further® evolutionary
form of humans,"“technologically far advanced,”“Superiority to humans”). None of the statements mentioned inferiority
towards humans. To avoid an overly anthropocentric perspective, statements like “Microorganisms” were not assessed

in terms of superiority.

5 Discussion

This study investigated a possible link between individual loneliness, need for closure, and the belief in extraterrestrial
life, respectively, intelligence. Additional focus was put on the role of religiosity, anthropomorphism, free-text descrip-
tion of extraterrestrials, and estimation of Drake equation parameters. Employed linear models found little to no support
for our hypotheses.

When predicting the belief in ETL and ETI, no predictor showed a consistent and certain link that supported our
hypotheses. When assessing belief in ETL, direction of effects of different aspects of aloneness aligned with our predic-
tions. However, nearly all of our effects were highly uncertain. This uncertainty is visible in the range of subsequent cred-
ible intervals and probabilities of directionality. Moreover, direction of effects even differed across models and outcomes.

We found a relatively certain positive link between intolerance of ambiguity and the belief in ETL, but not ETI. How-
ever, note that this scale’s internal consistency was poor and that the Bayes Factor suggests strong evidence against
the possibility that this effect is more likely than being 0. Ratings on the revisited decisiveness scale showed the most
certain and consistent negative relationship towards the belief in ETL. The direction of this relationship stands in direct
opposition to our hypothesis. Prompted to explicitly rate their belief in extraterrestrial life, and given that the adapted
scale reflects the need to decide [25], a possible conclusion is that individuals who received high scores on the scale were
likely made assertions that align with current scientific knowledge, rather than unproven hypotheses. Yet, Bayes factor
again suggests that this effect is likely not different from 0.

The only evidence in favor of our hypothesis was the effect of conducting organizational religious activity once a week
on the belief in ETL and ETI. Note that this was specific to this factor. More frequent activity was not different compared
to never conducting this sort of activity. This effect was much more uncertain and inconclusive regarding the belief in
ETI. Seen in the context of religiosity, this finding is partially consistent with the preceding results [75]. While it is unlikely
that the preaching and teaching in religious facilities commonly circle around the prevalence of extraterrestrial life, the
institutional surrounding seems to be accompanied by a certain skepticism of this issue. Religious activity may be linked
to a form of “geocentrism,” which can be described as harvesting the belief that Earth is the only inhabited planetin the
universe [76].

The debate about the hypothetical presence of extraterrestrial life is a challenge for some, predominantly Western
religions [77, 78]. Compared to other studies [16, 19, 61], we assessed concrete religious practice and not only the intrin-
sic religious dimension. This allows for a more nuanced picture of the negative relationship between belief in ETL and
religiosity. For instance, Routledge et al. [19] report a negative correlation between religiosity (assessed as self-description
in terms of religiosity and importance) and belief in ETI. However, their belief measurement mixed items about two dif-
ferent issues, namely the prevalence of extraterrestrial intelligent life and unidentified flying objects (UFOs) [16, 22, 76].
This could explain why they found a negative association with this facet of religiosity, and we did not.

8 The participant used the German word ,weitere“ which can be translated as,another” but also in terms of progress as we did here.
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Anthropomorphic representation (imaginative and interpretative) of extraterrestrials was consistently positively linked
to intolerance of ambiguity. However, note again that this scale’s internal consistency was poor. We found a negative and
relatively certain association between decisiveness and both types of anthropomorphism. Yet, the Bayes factor urged
caution in interpreting this effect as support for our hypothesis. The same applies to the rather certain positive effect
of the need for predictability on imaginative anthropomorphism. Why this relationship emerged is unclear. Prima facie
predictability should be a feature of mental processes, not visual appearance. Overall, these findings yield little support
for the theory of Epley et al. [31] and stand in opposition to results from different areas [79, 80].

Effects of the different facets of aloneness do not create a consistent picture either. Among the more certain effects
was the more human-like representation of ETI when peer-related loneliness was high and enjoyment of solitude was low.
In addition, interpretative anthropomorphism seemed to be positively linked to the aversion of being alone. Although
these effects were somewhat consistent with our predictions, the direction of effects was uncertain, varied across types
of anthropomorphism, and provided no clear support for being different than 0.

Overall we found no consistent and certain linear link between the need for closure and the belief in extraterrestrial
life, intelligence, or its anthropomorphic representation. The same holds for the various facets of aloneness, i.e., solitude
and loneliness. The inadequacy of our models is underscored by the suboptimal fit to the data.

Still, our data reveal some important differences between the belief in extraterrestrial life in general and extraterrestrial
intelligence. Principal components analysis by Swami et al. [16] showed that items regarding these issues load on the
same factor. Still, the astrobiological search for life elsewhere in the universe differs from SETI regarding financial fund-
ing, axioms, and methods [3, 7]. Cognitive highly developed extraterrestrial agents, as presupposed by SETI [7], depend
on extraterrestrial life's emergence and evolutionary process but not vice versa. Participants stated a higher belief in
extraterrestrial life (90% reporting a 4 or 5 on a 5-point Likert scale ranging from 1—unlikely to 5—very likely) than in
extraterrestrial intelligence (62.3% rating 4 or 5). Pettinico [75] revealed that around 60% of surveyed Americans believed
in some form of extraterrestrial life, and Bainbridge [76] reported approximately 64% affirmation of the possibility of
extraterrestrial intelligence. Recent studies surveying a cross-cultural sample of young adults report an even higher
rate, showing up to 90% of participants believing that life exists elsewhere than Earth [81, 82]. The corollary between
the existence of extraterrestrial intelligence and extraterrestrial life is evident. And yet, the associations between certain
predictors, for example, religiosity and belief in ETL, do not unequivocally translate direction-wise and with the same
level of certainty in the belief in ETI.

With estimations of the probability of life, intelligent life, and technological life consistently decreasing, estimations of
the Drake equation further elucidate the differentiation between ETL and ETI. This seems to reflect an implicit notion of
the participants on the many evolutionary hurdles life has to take to become “intelligent”and engage in space research
[83-86]. Yet, positive correlations across the proportion of planets on which life emerges (FL), the proportion of this life
becoming intelligent (Fl), and the proportion which develops communication technology (FC) suggests that people tend
to see the emergence of a communicating intelligent species as somewhat inevitable once life has formed. However,
belief in ETL did not correlate significantly with FL; the proportion of suitable planets where life will eventually emerge.
One possible interpretation would be that the belief in extraterrestrial life is a zero-or-nothing issue. Eventually, one
instance is enough to prove the belief true, regardless of the number of planets on which it may happen. Believing that
there is one instance of life out there does not come with the belief that there is plenty.

The lifetime of technological civilizations (L) is the most critical parameter in the Drake equation, therefore profoundly
influencing the solution [87, 88]. Estimation of L varied tremendously, and it remains unclear if participants could grasp
the equation’s astrobiological and physical constraints. The highest value reported was 1 trillion years, which is greater
than the current estimated universe’s age (~ 13.7 billion years). Although laypersons seem to have an intuitive notion
of how certain parameters are conditional on others, some participants showed unrealistic expectations about the
parameters’ magnitude.

Participants described potential extraterrestrial intelligence life overwhelmingly in terms of their hypothetical physical
appearance and explicitly regarding their alleged color. The latter part is not surprising considering the important role
of skin color in determining people identifying as “aliens” as different from belonging to other groups etc. [89, 90]. Given
statements were often somewhat related to features humans possess but were too indistinctive to identify a straightfor-
ward anthropomorphic reasoning process. It would be overly inadmissibly anthropocentric to assume that statements
like “just,”“motoric,” or “fearful” inevitably refer to humanity. Due to the limited context of the answers, categorization
was challenging and should be interpreted cautiously. 35 out of 285 (12.3%) answers could be identified as possibly
influenced by anthropomorphism. Of these 35 answers, 13 (37.1%) could be interpreted as referring to human-like
appearance-related features and suggest an imaginative anthropomorphic attitude. On the contrary, ten human-like
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features discussed mental abilities, three social behavior, two character traits, and five cultural features. Taken together,
these 20 answers (57.1%) could be interpreted as influenced by interpretative anthropomorphism [29]. The differing
proportions are also reflected in the finding that participants believed that extraterrestrial intelligence would be more
similar to humans in terms of feeling and thinking (interpretive anthropomorphism) than appearance (imaginative
anthropomorphism).

However, when humans were directly or indirectly mentioned as reference subjects, 34 of 45 answers (75.6%) expressed
dissimilarity rather than similarity. Note that not all answers rated as anthropomorphic directly or indirectly mentioned
humans as the object of comparison. Overall, the data suggest that when demarking strangeness, people represent
extraterrestrials under a primacy of appearance. The finding that people deem extraterrestrials more psychologically
similar than physiologically further supports this argument. The primacy of visual representation could be a direct result
of the item formulation but also be due to pop-cultural depiction of extraterrestrials. When movies and TV shows decide
to show an alien, the acting of these extraterrestrials is often subjected to an interpretative anthropomorphic bias [23,
33, 34, 91]. Hence, the most apparent point of identifying the extraterrestrial as non-human lies in the visual sphere. In
other words: When we all think the same, we can only be not alike if we look differently.

Interestingly, none of the answers directly mentioned a hostile or benevolent attitude toward humanity. This finding
stands in contradiction to the two central positions in the Messaging extraterrestrial intelligence (METI) debate, where
the arguments either circle around the possibility of receiving interstellar aid or qualifying as a target for an interstellar
conquest [92-94]. Furthermore, the Messianic extraterrestrial and its hostile, Earth-destroying counterpart are recurrent
archetypes in the cultural display of aliens [13, 14, 33]. However, within our study participants did not described extrater-
restrials with any aggressive or messianic traits.

Separating the answers on the line of people who strongly affirmed the existence of extraterrestrial intelligence and
the other participants revealed that the former group generated more descriptions (179; 62.8% vs. 106; 37,2%). In each
group, 12.3% of these answers could be classified as influenced by anthropomorphism. 39.6% of the ETI Believers'answers
described features that were more non-human-like. Likewise, 43.3% of the other participants’ answers were classified
as“non-human like”When directly or indirectly employing humans as objects of comparison in their statements, 14.5%
of the ETI Believers'invoked a dissimilarity and 3.4% similarity. Values for the other participants were 7.5%, respectively
4.7%. Due to the limited context of these short answers, we refrain from any definitive interpretation of these findings.
Still, regardless of their belief in ETI: Participants who decided to answer the free text question seemed to have the same
impression that ETl are more strange than similar to us.

Concerning the relationship between the need for closure, loneliness, and religiosity, we found a negative link between
organizational religious activity and family-related loneliness and a positive link between need for order and organi-
zational religious activity. Effects of decisiveness and need for predictability on organizational religious activity were
discernable but more uncertain. Note, however, that this sample consisted of rather unreligious people.

The data presented here do not support the hypotheses that people believe in extraterrestrial life or intelligence
because they are lonely or have a high need for closure. Therefore, thinking about interstellar neighbors seems not to
function as a universal coping strategy for individual loneliness. Results from Routledge et al. [19] suggest that a particular
facet of the belief in extraterrestrial life can be a source of meaning. But cosmic meaning is not cosmic companionship.
Individual loneliness seems to be genuinely individual and not cosmic.

6 Limitations and directions for future research

Our study has several limitations. First of all, applied instruments can be criticized. The empirical assessment of a hypoth-
esized nomothetic experience of cosmic aloneness, using instruments developed for individual and earthly application,
may be impossible. Internal consistency for some scales was poor, and the LLCA was not initially developed for use in
populations with ages of > 18.

Most severely, we can only give limited information about how the sample size was determined. Although we deem
it likely that sample size was determined in concordance with the estimations we commonly use at our lab, we cannot
rule out the possibility that our sample size was too small and, thus, effectively underpowered.

Sample size limitations are additionally aggravated when considering the lack of belief variance. Nearly all participants
strongly affirmed the possibility of extraterrestrial life. Underrepresentation of non-believers severely restricts gener-
alizability and may have increased the uncertainty of parameter estimation intervals and diminished the quality of our
models in general. The same applies to the different facets of religiosity.
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The time of data collection (Fall 2020) occurred in the midst of the COVID-19 pandemic. Then present containment
measures such as social distancing and the aftermath of the first lockdown in Germany may have influenced the meas-
urement of loneliness. Studies have revealed that compared to other age groups and pre-Covid times, young adults
and students had a greater risk of feeling lonely and experienced more loneliness [52, 95, 96]. Our data showed that,
compared to peer-related loneliness, participants experienced less family-related loneliness but could not find any age-
related effect on the measures of loneliness. The latter aspect may be due to the age distribution of the sample (75%
percentile =24.8 years). Lack of age variety may have diminished the quality of the data. Young adulthood is a period
of dealing with separation from parents and family, where respective individuals feel separated or detached from their
parents and report higher levels of parental loneliness [97]. Due to disease containment strategies like distance learning
or unemployment, students may have relocated back to their parents, shifting the social interaction away from their peers
towards a more family-pronounced context, influencing the respective loneliness. Relocation to a family household can
mitigate adverse outcomes of containment measures [98].

Furthermore, questions that assessed the social interaction at school, work, or university may be influenced by the
limited possibility of social interaction in light of virtual learning and home office. It is possible that during the initial
lockdown in Germany (March to May 2020), participants may have also cultivated a preference for alternative coping
mechanisms. They may have resulted into an attitude shift toward being alone. Overall, the timing of the data sampling
may have confounded our findings.

Those who did not believe in ETI may have had difficulties assessing the alleged appearance and psychological con-
stitution of something they do not believe in. Even though anthropomorphism did not differ among believers and other
participants, the underlying reasoning behind these ratings may have.

Free text answers may have been confounded with the questions’wording, pronouncing an alleged focus on physical
appearance. Nevertheless, participants also submitted descriptions of other characteristics.

Lastly, estimations of the parameters of the Drake equation revealed a tremendous variance concerning the mean
lifetime of a technological civilization (L). Rendering N unrealistically large, this variance influenced the overall “solution”
of the Drake equation. This somewhat supports other findings of insufficient estimations of humans regarding other
contexts and variables which they do not have personal experience with (e.g., the altitude of a mountain in relation to
the Earth’s radius, although the average of such estimations often yields good approximations [99]).

Given the recognized limitations of our study, we advocate for replication attempts in future research, utilizing a larger,
more diverse sample size and employing improved psychometric measures to clarify the robustness and generaliz-
ability of our findings. Further research should also attempt to test our hypothesis more directly and employ a research
design that allows for causal inferences. Besides experimental studies, qualitative methods could provide an in-depth
understanding into the structure of the belief in extraterrestrial intelligence. Lastly, additional attention may be directed
toward distinctively sampling populations that have significant experience with the overall topic, i.e., astrophysicists,
astronomers, astrobiologists, and other SETI researchers.

7 Conclusion

In our study, we failed to find sufficient evidence to support the hypothesis that loneliness and the need for closure
predict belief in extraterrestrial life or intelligence. Other findings shine limited light on the relationship between religi-
osity and the belief in extraterrestrial life. The empirical data on the nonprofessional estimation of the Drake parameters
and free-text descriptions of extraterrestrials provide novel insights into the folk conception of extraterrestrial life and
intelligence. Concrete SETI enterprises always depended on public opinion, especially in terms of monetary funding or
computational power [100-102]. Understanding human attitudes toward SETI will enhance the ability to communicate
with the public effectively.

Although the notion of extraterrestrials has already penetrated our psychological border [7], we do not know if there is
actually anybody out there. However, the factual cosmic aloneness seems not to translate into individual loneliness and
does not require coping by forcefully imagining a populated universe. Humans are lonely because they lack meaningful
relations on Earth, not space. Yet, if extraterrestrials exist and a successful first contact occurs, this may be an opportunity
for building such a meaningful “cosmic relationship.” Until then, we are left alone with our questions.
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