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Abstract

How will humanity react to the discovery of extraterrestrial life? Speculation on this topic

abounds, but empirical research is practically non-existent. We report the results of three

empirical studies assessing psychological reactions to the discovery of extraterrestrial life using

the Linguistic Inquiry and Word Count (LIWC) text analysis software. We examined language

use in media coverage of past discovery announcements of this nature, with a focus on

extraterrestrial microbial life (Pilot Study). A large online sample (N = 501) was asked to write

about their own and humanity’s reaction to a hypothetical announcement of such a discovery

(Study 1), and an independent, large online sample (N = 256) was asked to read and respond to a

newspaper story about the claim that fossilized extraterrestrial life had been found in a meteorite

of Martian origin (Study 2). Across these studies, we found that reactions were significantly

more positive than negative, and more reward vs. risk oriented. A mini-meta-analysis revealed

large overall effect sizes (positive vs. negative affect language: g = .98; reward vs. risk language:

g = .81). We also found that people’s forecasts of their own reactions showed a greater positivity

bias than their forecasts of humanity’s reactions (Study 1), and that responses to reading an

actual announcement of the discovery of extraterrestrial life showed a greater positivity bias than

responses to reading an actual announcement of the creation of man-made synthetic life (Study

2). Taken together, this work suggests that our reactions to a future confirmed discovery of

microbial extraterrestrial life are likely to be fairly positive.
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How Will (Do) We React to the Discovery of Extraterrestrial Life?

How will we react to the discovery of alien life? In 1953, the Robertson Panel warned of

the danger of mass hysteria (Durant, 1953), and a recent national poll found that 25% of

American respondents anticipated people would panic (Harrison, 2011). Depictions of contact

with extraterrestrial life in fiction for over a century have highlighted potential downsides of

alien contact, from H.G. Wells’ “War of the Worlds” (1898/2003), to the television series “The

X-Files” (1994-2002), and films such as “The Day the Earth Stood Still” (1951), “Independence

Day” (1996), and “Edge of Tomorrow” (2014). However, most speculations regarding

humanity’s reactions to extraterrestrial life, both in fiction and otherwise, have focused on

discovering evidence of intelligent life from elsewhere, while less consideration has been given

to how we may react to the discovery of extraterrestrial life that is not intelligent, even though

we are more likely to encounter microbial life in our solar system (Gronstal, 2013; Race &amp;

Randolph, 2002; Race, 2008). Some scientists, including Ramin Skibba, have suggested that the

discovery of any extraterrestrial life, even in microbial forms, may be “earth-shattering” (Skibba,

2017). Other experts, including scientists such as Christof Koch, Guy Consolmagno, and Aaron

Gronstal, have suggested that the discovery of extraterrestrial microbial life will have little in the

way of societal or psychological impact (Gronstal, 2013; Levine, 2016). To date, though, the

only empirical work of which we are aware that assessed potential psychological reactions to

extraterrestrial life has done so by positing hypothetical contact with an intelligent extraterrestrial

species (Vakoch &amp; Lee, 2000).

Thus, although the question of how we will react to extraterrestrial microbial life has

spawned much speculation, it has sparked scant empirical work, and none that we are aware of

which addressed reactions to actual announcements of such a discovery. In the present series of
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studies, we sought to provide an initial, yet systematic, test of psychological reactions to the

discovery of extraterrestrial life. To do so, we conducted quantitative analyses of media coverage

of past reactions to announcements of this nature (Pilot Study); individuals’ predictions

regarding their own reactions, and those of humanity as a whole, to a hypothetical discovery of

extraterrestrial life (Study 1); and, lastly, individuals’ reactions to media coverage of a past

announcement of the discovery of evidence that suggested there was once life on Mars (Study 2).

In these studies, we focused on reactions to extraterrestrial microbial life, as opposed to

intelligent life, as the Drake equation suggests it is far more probable that we discover evidence

of this type of life, considering direct exploration of our solar system has so far ruled out the

possibility that we share it with intelligent extraterrestrial beings. Potential remains for the

discovery of microbial life in our solar system, which is why extraterrestrial microbes are the

focus of our study.

In the present set of studies we focused on affective reactions (positive vs. negative) to

discovery of extraterrestrial microbial life, as well as whether announcements of such

discoveries, or the prospect of them, produced a greater orientation to reward vs. risk. To do so,

we primarily conducted quantitative analyses of natural language use in response to such

discoveries, a method that has been used to assess affective states, drives, personality, and mental

health in a large body of prior research (for a review, see Pennebaker, Mehl, &amp; Niederhoffer,

2003). More recently, this approach has been used to assess a variety of novel questions

including the affective states of people facing death (Goranson, et al., 2017; Hisrchmüller &amp;

Egloff, 2015), and cultural shifts in gender equality (Varnum &amp; Grossmann, 2016). In the present

work, we used the Linguistic Inquiry and Word Count (LIWC; Pennebaker, Booth, Boyd, &amp;

Francis, 2015) text analysis software to analyze media accounts, government statements, and
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press releases regarding discoveries potentially indicative of extraterrestrial life, with a particular

focus on the 1996 announcement of evidence for extraterrestrial microbial life (Pilot Study). We

generated predictions for Studies 1 and 2 based on the results of this pilot study, and proceeded

to assess affective and risk vs. reward oriented reactions to a hypothetical announcement of the

discovery of extraterrestrial microbial life (Study 1), as well as reactions to media coverage of

the 1996 announcement (Study 2), as a way to assess people’s actual reactions to such

information.

Pilot Study: Media Coverage of Discovery of Extraterrestrial Microbial Life

In a pilot study, we sought to provide an initial assessment of past societal responses to

announcements of the discovery of extraterrestrial life, or discoveries that might suggest this

possibility. Analysis of language in news coverage and other cultural products has been used in a

number of previous studies to assess affective states, values, and attitudes at the cultural level

(e.g., Greenfield, 2013; Grossmann &amp; Varnum, 2015; Iliev, Hoover, Dehghani, &amp; Axelrod,

2016; Varnum &amp; Grossmann, 2016), as well as at the individual level (e.g. Danner, Snowdon, &amp;

Friesen, 2001; Goranson, et al., 2017; Pennebaker et al., 2003). We analyzed the language used

in past news articles about discoveries of evidence for extraterrestrial life to examine whether

such events are portrayed in a generally positive or negative light.

Method

We identified 5 relevant discovery events: (1) the 1967 discovery of pulsars which were

initially thought to be potential extraterrestrial broadcasts, (2) the 1977 Wow signal, which was

also thought to be potential extraterrestrial broadcasts, (3) the 1996 discovery of potential

fossilized extraterrestrial microbes in a meteorite of Martian origin, (4) the 2015 discovery of

periodic dimming around Tabby’s Star which was thought to potentially indicate the presence of
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an artificially constructed Dyson sphere around the star, and (5) the 2017 discovery of numerous

Earth-like exoplanets in the habitable zone of a star. Fifteen news articles providing

contemporaneous media coverage of three of the above events suggesting evidence for

extraterrestrial life were selected from various publications, including the New York Times, the

Wall Street Journal, the Washington Post, Time Magazine, and Science Magazine. We also

included any contemporaneous announcements made by NASA or the Federal Government, and,

in the case of Tabby Star, coverage from theAtlantic.com and Space.com. Seven of the articles

were about the discovery of evidence for microbial life from a Martian meteorite in 1996, two

articles were about the discovery of a potential Dyson Sphere around Tabby’s Star in 2015, and

six articles were about NASA’s discovery of Earth-like exoplanets in 2017.

The LIWC software (Pennebaker et al., 2015) was used to determine what percentage of

the total words in each article reflected positive affect, negative affect, reward, or risk. Words

were categorized according to the default LIWC2015 dictionary.

Results

LIWC text analyses of all 15 articles together and subsequent paired-samples t tests

revealed that words describing positive affect (M = 1.33, SD = .49) were more prevalent than

those describing negative affect (M = .50, SD = .48), t(14) = 6.01, p &lt; .001, d = 1.71. Words

reflecting reward orientation (M = .44, SD = .21) appeared more frequently than those reflecting

risk orientation (M = .12, SD = .11), t(14) = 5.56, p &lt; .001, d = 1.90.

As it is most likely that we will first discover extraterrestrial life in the form of microbes,

in a separate set of analyses, we focused on coverage of the seven articles from 1996 about the

evidence of life from a Mars meteorite. We found similar results, indicating that these articles

also contained more words reflecting positive affect (M = 1.45, SD = .61) compared to those
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reflecting negative affect (M = .62, SD = .56), t(6) = 3.34, p = .016, d = 1.40 (see Figure 1), as

well as more words reflecting reward (M = .32, SD = .15) compared to those reflecting risk (M =

.16, SD = .13), t(6) = 3.11, p = .021, d = 1.18.

Discussion

Results of the Pilot Study suggest that reactions to past announcements of extraterrestrial

life discovery (or evidence that suggests such life may exist) are largely positive, indicating

greater positive vs. negative affect and more emphasis on potential rewards vs. risks. To the

extent that media coverage reflects the broader cultural mood, these findings suggest that society

is likely to react in a positive fashion if we were to discover extraterrestrial life in the future. In

our two main studies, we sought to test whether individual reactions might also show this pattern

in response to the discovery of extraterrestrial microbial life.

Study 1: Predicted Reactions to the Discovery of Extraterrestrial Microbial Life

Given that it is more likely we will discover evidence of microbial extraterrestrial life

than intelligent extraterrestrial civilizations, in Studies 1 and 2 we assessed reactions to the

discovery of extraterrestrial microbes. In Study 1, we assessed people’s beliefs regarding how

both they and humanity as a whole might react to such a discovery. To do so, we asked

participants to imagine a scenario in which such an announcement was made and to describe

how they would react in a free response format. As an exploratory question, we also asked

whether individuals’ forecasts of their reactions might differ from their forecasts for how

humanity as a whole would react. Participants were thus asked to describe how humanity would

react to the same announcement.

Preregistered Predictions
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Before data collection, we preregistered predictions, the full materials we planned to use

in the study, the target sample size (N = 500), and rules regarding data exclusion, on 9/6/2017 for

Study 1 at the Open Science Framework (OSF, osf.io/mgkau). We collected data online using

subjects from Amazon MTurk on 9/13/2017.

Based on results from the Pilot study, in Study 1, we predicted that participants’ written

responses to a hypothetical discovery of extraterrestrial microbial life would reflect more

positive vs. negative affect, and more reward vs. risk orientation. We also predicted that their

scores on the Positive and Negative Affect Schedule (PANAS; Watson, Clark, &amp; Tellegen, 1988)

in response to this hypothetical discovery would be greater for the positive scale than negative

scale, and that responses to the two close-ended items regarding potential rewards vs. risks of

such a discovery would show greater perceived potential rewards than risks (for materials, see

osf.io/mgkau). We did not make predictions regarding potential interactions between condition

(own reaction vs. humanity’s) and affect or condition and reward vs. risk, although we noted in

our preregistered predictions that we would assess these potential interactions.

Method

Participants. Participants (N = 504) were recruited from Amazon Mechanical Turk (247

females, 4 preferred not to answer; 393 White/European-American, 34 Asian-American, 31

African-American, 27 Latino/Latina-American, 18 other). Mean age was 36.4 (SD = 10.84),

ranging from 18 to 70. Median household income category was $25,000 to $49,999. The most

frequent level of education was 4-year college degree (39.4%), followed by some college or 2year college degree (37.6%), high school diploma (11.3%), and graduate degree (10.9%).

Participants also rated their political orientation on a 7-point Likert scale, with 50.6% falling on

the liberal side of the scale, 19.3% on the midpoint (moderate), and 30% on the conservative
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side. Participants were paid $1.00 to complete the survey (mean completion time = 7' 36", SD =

3' 52"). In order to be eligible to participate, participants had to be located in the US and have a

lifetime HIT approval rate of 95% or higher. Although we ceased data collection upon receiving

notification of completion from the target sample size (N = 500), the final sample size was

slightly greater, as we included all open format responses and fully completed instruments

regardless of whether participants skipped items, discontinued participation, or failed to submit

their HITs immediately after participation. Inclusion criteria for each analysis are as follows.

Participants who provided a random sequence of characters, or failed to respond, to an open

response question were excluded from the corresponding text analysis. Those who fully

completed the Likert-scale measurements of reactions were included in the analyses even if they

did not provide responses to the open format questions.

Procedure. After providing informed consent, participants were asked to imagine that

scientists had just announced the discovery of microbial life outside of Earth. They were then

asked to think about how they would react to such an announcement, and describe their reactions

in an open response format. Participants were also asked to describe how humanity would react

to the same kind of announcement. These two tasks (own reaction vs. humanity’s reaction) were

presented in random order. For the own reaction condition, the prompt read, “Please take a

moment to imagine that scientists have just announced the discovery of the existence of

microbial life (i.e. bacteria, viruses, or other similar life forms) outside of planet Earth. Think

about how YOU personally would react to such news and please describe how YOU would react

below. Please provide as much detail as you can and please try to write at least a few sentences

describing what YOUR thoughts, feelings, and responses would be”. The prompt was identical

for the humanity’s reaction condition, with the second person pronouns replaced with the phrase
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