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Interstellar Intersubjectivity: The Significance of Shared Cognition for Communication,

Empathy, and Altruism in Space

By David Dunér

History of Science and Ideas/Centre for Cognitive Semiotics, Lund University

Abstract

What kind of indispensable cognitive ability is needed for intelligence, sociability,
communication, and technology to emerge on a habitable planet? My answer is simple:
intersubjectivity. 1 stress the significance of intersubjectivity, of shared cognition, for
extraterrestrial intelligence and interstellar communication, and argue that it is in fact
crucial and indispensable for any successful interstellar communication, and in the end also
for the concepts that are focus of this volume, empathy and altruism in space. Based on
current studies in cognitive science, | introduce the concept of intersubjectivity as a key to
future search for extraterrestrial intelligence, and then explain—Ileaning on phylogenetic,
ontogenetic, and cultural-historical studies of cognition—why intersubjectivity is a basic
requisite for the emergence of intelligence, sociability, communication, and technology. In
its most general definition, intersubjectivity is the sharing of experiences about objects and
events. I then discuss what “intelligence” is. I define it as cognitive flexibility, an ability to
adjust to changes in the physical and socio-cultural environment. Next, I discuss sociability
and complex social systems, and conclude that we probably can expect that an
extraterrestrial civilization which we can communicate with has a high degree of social
complexity, which entails a high degree of communicative complexity and high degree of

cognitive flexibility. Concerning communication, I discuss intention, attention and



communicative complexity. I also stress three socio-cognitive capacities that characterize
advanced complex technology: a sustainable, complex social system, with a regulated
system for collaboration, such as ethics; complex communication for collaboration and
abstract conceptualization; and a high degree of distributed cognition. Finally, if we
conclude that intersubjectivity is a fundamental requisite, we then have some options for
future interstellar communication. We should target Earth analogues, monitor them, and

finally initiate an interstellar intersubjective interaction.

Keywords: altruism, astrobiology, cognition, cognitive science, cultural evolution,
empathy, evolution, history of technology, intelligence, interstellar communication,

intersubjectivity, joint attention, philosophy of mind, sociability

1. Introduction

When we read texts like this one, when we write, or talk to each other, we interact with
someone with intentions, we socialize, have joint attention, we try to reach the other’s inner
world. What makes this endeavor possible is that we to some extent shared experiences.
What we need is intersubjectivity.

When we monitor the skies, listen to the stars, or analyze electromagnetic waves from
outer space in the search for extraterrestrial intelligence, we are searching for something
that we can understand, can communicate with, that has intentions, is self-conscious and
social, has advanced civilization and technology. In return, in interstellar communications,
we have to show that we are alive, intelligent and self-conscious. We must recognize that
they have attentions and intentions, and they have to recognize that we have it. What is

needed is intersubjectivity.



Interstellar message construction and the analysis and decoding of extraterrestrial
signals are about searching for “something” or “someone” we can exchange information
with. That is, this transmitter or receiver should be “something” that we can recognize as
“intelligent”. However, it is not enough to say that it has technology to transmit
electromagnetic waves. It should also be able to understand and decode our messages,
believing that there are intentions behind them, that there are meanings hidden in them;
thus, it should have an ability to communicate. So the “thing” we are searching for is in
some respects something similar to us, something that we recognize as intelligent and with
which we can communicate and exchange knowledge and experiences: i.e., a social and
communicating intelligent being with advanced technology. At least four characteristics of
such an extraterrestrial life form have thus been presumed in our search: intelligence,
sociability, communication, and technology. These characteristics, I would argue, are
interrelated and depend on more fundamental cognitive skills.

So the question here is what kind of indispensable cognitive ability is needed for
intelligence, sociability, communication, and technology to emerge on a habitable planet?
My answer is simple: intersubjectivity. In this chapter, I will stress the significance of
intersubjectivity, of shared cognition, for extraterrestrial intelligence and interstellar
communication, and argue that it is in fact indispensable for any successful interstellar
communication, and in the end also for the concepts that are focus of this volume, empathy
and altruism in space. Empathy, the knowing of other feelings, and altruism, the knowing
of other needs leading to a subsequent unselfish action, as well as intelligence, sociability,
communication, and technology, rest on intersubjective abilities of the terrestrial minds,
and presumably also the extraterrestrial minds in Universe.

Based on current studies in cognitive science, [ will introduce the concept of



intersubjectivity as a key to future search for extraterrestrial intelligence, and then explain,
leaning on phylogenetic, ontogenetic, and cultural-historical studies of cognition, why
intersubjectivity is a basic prerequisite for the emergence of intelligence, sociability,
communication, and technology. Finally, I will propose an interstellar intersubjective
interaction for future detections of Earth analogues.

The following argument rests on the belief that we need to focus on the cognitive
foundations of interstellar communication, and that cognition and communication are
results of the biocultural coevolution. The mathematical, logical and technological
constructions of interstellar messages are of limited use if we do not take into account the
cognitive basis of intelligence in space, the emergence and evolution of cognitive
capacities, how interstellar messages can be cognitively understood, and the cognitive and
societal requisites for a sustainable advanced technology. From a general cognitive
perspective, I aim to propose new strategies for future interstellar communication.
Elsewhere I have discussed the significance of cognitive science as a tool to understand the
cognitive challenges the human mind faces in space, and the cognitive foundations of
interstellar communication (Dunér 2011a; Dunér 2011b; Dunér 201 1c; Dunér 2012; Dunér
[forthcoming]). In this chapter I will explore how and in what way intersubjectivity is
fundamental for intelligence, sociability, communication, and technology to evolve in

space.

2. Intersubjectivity
In contemporary cognitive science, intersubjectivity has become a key concept for
understanding not only empathy and altruism, but also intelligence, sociability, and

communication. (Gillespie 2009; Hrdy 2009; Gillespie and Cornish 2010; Tylén et al. 2010;



Fusaroli, Demuru, and Borghi 2012; Gentilucci et al. 2012) In its most general definition,
intersubjectivity can be explained as the “sharing of experiences about objects and events”.
(Brinck 2008, 116) To be more precise, Zlatev et al. (2008, 1) describe intersubjectivity as
“the sharing of experiential content (e.g., feelings, perceptions, thoughts, and linguistic
meanings) among a plurality of subjects.” The intersubjectivity originates then from a
sharing of experiences through actions, and these shared experiences can basically be of
three kinds: emotions, attention, and intention. (Stern 1985) Through a process of
observations and imitations, the individuals share object-directed actions. According to
Peter Girdenfors, intersubjectivity includes five capacities: representing other beings’
emotions (empathy), attention, desires, intentions, and beliefs and knowledge. These
capacities have emerged gradually in that order through an evolutionary process.
(Gérdenfors [forthcoming]) Empathy, the ability to share others’ emotions, according to
Stephanie Preston and Frans de Waal (2002), is available to most mammalian species and
some birds, which indicates that empathy has old evolutionary roots. Higher order
intersubjective skills that we find among humans, such as representing beliefs and
knowledge of other beings, are particularly relevant for this present study concerning
communication with extraterrestrial intelligence.

The ability to share and represent others’ mentality, i.e. intersubjective ability, is an
important part of our inner worlds (Thompson 2001; Zlatev et al. 2008). In the
phenomenological tradition, empathy and intersubjectivity play a significant role in the
experiencing of another person as a subject and the world as a shared world. (Husserl 1973;
Stein 1917; Gallagher 2004; Zahavi 2001) Empathy, the representing of other human
beings’ emotions, motives, intentions and desires, bodily expressions of emotions, beliefs

and knowledge, are impossible without a rich inner world. Other species on Earth have



varying degrees of cognitive skills, including awareness of their own subjectivity, their own
existence and mental processes, but they seem not to have to the same extent as the species
Homo sapiens sapiens an awareness of other minds, of other beings’ subjectivity. It seems
that to be human, or in other words, to be intelligent, is not only to be aware of our own
thoughts, but also be aware of others’ thoughts, feelings, intentions, etc. According to
Zlatev et al. (2008) the quintessence of the human mind is to be a shared mind.
Intersubjectivity is what makes us human. I would add that beings, which we would
recognize as intelligent in space, would have intersubjective skills, be aware of themselves
and of other minds, and be able to share experiences, actions, information and mental
content. If they are conscious of other minds they would also be self-conscious, be able to
ponder on their own thoughts and existence. We can probably conclude that an
extraterrestrial being technologically capable of transmitting and receiving interstellar
messages has intersubjective skills. That said, this does not mean that they actually will
think like us. There are species-specific capacities for intersubjectivity, based on biological
factors, but also as a consequence of societal, ecological and cultural factors. Most likely
these extraterrestrial intelligent species would have other bodies, social organization and
cultural history.

Even when intersubjective ability is present, an interchange of information will not be
easy. Due to our totally different biological and cultural attributes, future encounters with
aliens will face severe problems concerning intersubjectivity, in coordinating our inner
worlds, feeling empathy, etc. A human and an extraterrestrial will probably also have
trouble perceiving the same target, aligning their attention, adjusting their actions, and
imitating each other. Because of our divergent evolutions, empathy and intersubjectivity

toward extraterrestrials would probably be even more problematic than in the case of inter-



species communication on Earth. What we can hope for is that we might be capable of
sharing attention. Among the shared experiences (emotions, attentions, intentions), it is
probably primarily sharing attention, joint attention or attentional intersubjectivity that we
can hope for. It would be more difficult to understand each other’s emotions and intentions,

which require more knowledge about the context and history of the other.

3. Cognition

The field of astrocognition deals with cognitive processes in space, the evolution of
cognitive abilities, and cognition in extraterrestrial environments. (Dunér 201 1a; Osvath
[forthcoming]) If we are discussing the existence of extraterrestrial intelligence in space, I
maintain, we seriously have to take into account the research within cognitive science and
affiliated research areas in order to get satisfactory answers to the question: What is needed
for higher cognitive skills to evolve? What physical, biological, societal, cultural and other
environmental factors shape cognition? What cognitive abilities are needed for a living
organism to be able to manipulate its environment or, in another words, to develop

technology?

3.1. Cognitive flexibility

What is intelligence? In the search for extraterrestrial intelligence, we should at least have
some ideas of what kind of phenomena we are looking for. (Regis 1985) I do not think we
need to have, or even could have, an Aristotelean definition, a finite set of necessary and
sufficient qualities, because we do not know what we will encounter and an openness in our
definition would be a necessary strategy when encountering the unknown. Instead, in line

with a prototype theory (Rosch 1975; Rosch 1978), we should discuss what kind of



qualities we are looking for, qualities that we can recognize. I think we should not avoid
this question, as it is sometimes in the interstellar communication literature. The famous
Drake equation for estimating the number of civilizations in our galaxy with which
communication is possible, does not define what we mean by that “intelligence” we are
searching for. Rather, it has an operative definition and just looks for a civilization able to
transmit electromagnetic waves. “Intelligence” is, in that sense, “the ability to transmit
electromagnetic waves”. This is of course not what we mean when we recognize something
as “intelligent” in ordinary life. Nor is it sufficient. A satellite can contact us and receive
message from us, but it is not intelligent. Rather, it is a cultural product or extended tool of
an intelligent being. If we want to exchange information with an extraterrestrial civilization,
it is not enough that the “intelligent” being is able to construct advanced devices; it should
also be able to communicate, to share experiences through a medium. This kind of
intelligent being needs to have intersubjective skills.

The definition of intelligence has been the subject of a lively debate (Sternberg 2002)
and has often been connected to problem solving. Intelligence as the ability to solve
problems, to make rational choices, to reason logically, to handle the constraints and
limitations of time, space and materials, is not enough to explain the development of
technology for interstellar communication. The social constraints are missing. Intelligence
is an adaption to the physical and social environment. As a broader concept, cognition
includes not just the abilities that we call rational, logical or intelligent. An important part
of what it is to be intelligent is to have emotional skills, a capacity to emotionally appraise
the relevant environment with attraction, disgust, etc., and to respond to socializing,
bounding, coupling, etc., in a social group. Emotions are shortcuts through competing

options, a faster way to decide, instead of calculating all of them. (Frank 1988; Damasio



1994) As Darwinian creatures, extraterrestrials would probably have emotions and feelings,
longing for some things, dislike other things, just like us.

I would pinpoint just two features (among many other possible ones) that we find in that
we call “intelligent”. Firstly, it can imagine things not existing—things, events, etc., not
present in time or space right in front of the thinking subject. An intelligent being can test
various options or “simulate” events in its mind, instead of doing it in the world outside the
brain. Secondly, an intelligent being is also able to engage in intersubjective interactions,
understand other minds, imagine and envision what they will do, what they feel and reason.
To be intelligent is to have intersubjective skills, to be able to understand and make
interferences about other minds. If the extraterrestrial being that we encounter is lacking
these two abilities, it would probably not have complex communication and advanced
technology, and we would not be able to communicate with it.

To conclude, in the most general sense I would say that “intelligence” is cognitive
flexibility, an ability to adjust to changes in the physical and socio-cultural environment.
Intelligence can be seen as evolved mental gymnastics required to survive and reproduce
within a specific environment. This includes the capability of representing activities and
being able to make inner models of reality and other minds. “Intelligence”, and in our case
“extraterrestrial intelligence”, is a rather misleading and narrow concept, too connected to
problem solving and rational reasoning, and does not include other mental abilities that are
indispensable for a life form to have civilization, culture, and technology. Thus, instead of
searching for extraterrestrial intelligence, we should search for extraterrestrial cognitive

flexibility, especially extraterrestrial intersubjectivity.

3.2. The evolution of cognition



It is evident that cognitive flexibility has evolutionary benefits and can be regarded as a
good strategy for the adaptation to a changing environment. “Intelligence is an adaptation”,
Jean Piaget wrote, “To say that intelligence is a particular instance of biological adaptation
is thus to suppose that it is essentially an organization and that its function is to structure
the universe just as the organism structures its immediate environment”. (Piaget 1963) The
mental life of an organism is an accommodation to the environment.

Intelligence or cognitive flexibility has emerged through an evolutionary process due to
its benefits for survival, orientation and adaptation to a variable environment in a
Darwinian struggle for existence. Intelligence is thus the ability to respond to changes in
the environment with flexibility and success, and a plasticity of learning, i.e. be able to
learn from experience. As we know it, we can presuppose that the phenomenon we call
“life” and are searching for in outer space, has experienced a Darwinian evolution,
including variation, heredity, and selection. With their senses, Darwinian creatures explore
their environment, orientate in it and search for sources, under a selection pressure leading
to different capacities for its specific ecological niche. (Gibson 1979; Gérdenfors 2003)
This cognitive flexibility, it has to be emphasized, is also a fruit of the pressure from the
socio-cultural environment. In other words, intelligence, or rather cognitive flexibility, is a
result of the biocultural coevolution of the embodied minds that are interacting with their
physical and socio-cultural environment. Extraterrestrial minds, like terrestrial minds, have
adapted to their specific environment and the specific social interactions between the minds
of their species.

Living creatures have to tackle a variable and changing environment, cope with the
abundance of information in the environment, sift through the mass of data, make decisions

of what is relevant or not, and find out how these pieces of data relate to each other.
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(Thornton, Clayton and Grodzinski 2012) In complex environments, it is advantageous not
just to take statistical co-occurrences into account but also to try to find general rules and
then be flexible and able to solve various problems in different contexts, and further to be
able to make mental representations or models of how the world works. By simulating
events in their brains, living creatures prepare for actions not yet occurred.

There are reasons to believe that under the right circumstances this environmental
pressure will lead to more complex and flexible cognitive abilities. We cannot, though,
presuppose that intelligence is a necessary outcome of evolution. Ernst Mayr (1985)
expected the probability of intelligent life to evolve to be very low. The benefits of
acquiring improved cognitive abilities have to be balanced against the costs of having an
energy-consuming brain. But on Earth we find that intelligence seems, like vision and other
abilities, to have emerged several times in the course of evolution and in separate
evolutionary lines, i.e. convergent or parallel evolution. (Seed, Emery and Clayton 2009;
Osvath [forthcoming]) The more intelligent or cognitive flexible species on Earth, such as
primates, dolphins, and corvids, seem to have some qualities in common: First, they are
social and have a high degree of social complexity; and second, they are “all-round,” multi-
adaptable to very different environments and diets. (Osvath [forthcoming])

If we can come closer to an understanding of the processes behind the rapid brain
evolution that began a few million years ago on Earth—the encephalization in the
Phanerozoic (Carter 2012)—we can use this knowledge to formulate astrocognitive
theories. The evolution of human intelligence is part of a general process of greater
encephalization (Bogonovich 2011), or the increase brain size relative body size, over time.
The social-brain hypothesis (Dunbar 1996; Dunbar 1998) says that there is a correlation

between the size of an animal’s social group and the size of its brain, leading to the
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conclusion that social behavior drives encephalization.

The complex social structure of the group is probably a very important drive for the
emergence of intelligence. The brain has increased in capacity in order to tackle different
kinds of social relations. The difference between humans and other primates is the state of
the socio-cognitive capabilities. Humans engage with others in joint activities that share
goals and attention, which facilitate the use of linguistic symbols and the creation of
cultural norms. (Tomasello et al. 2005; Herrmann et al. 2007; Thornton, Clayton and
Grodzinski 2012) But must we suppose that the extraterrestrials also are social creatures?
Could it be possible that the intelligent “it” we are communicating with is a solitary
phenomenon, a “Solaris”, an end of an evolutionary process? Not likely. For the selective
evolutionary process to give rise to higher cognitive flexibility, we have to suppose a
variation of distinct genetic units that are flexible enough to quickly adapt to environmental
changes.

The biocultural coevolution, in respect to long-term processes and different
environmental pressures, will probably make extraterrestrial cognitive abilities and
intelligence very different from ours. But if there are intelligent (or rather cognitive
flexible) beings in space, we can then probably suppose that they are social and multi-
adaptable to different environments, that through the course of their biocultural coevolution
have acquired capacities to handle and orientate themselves in their environment, both in
their physical environment, but perhaps even more importantly in their social environment.
They need to be able to handle complex social relations, to understand other individuals’
feelings, thoughts, attentions, intentions, etc. In short, they need intersubjectivity. At least
among themselves they would most likely show various degrees of empathy and altruistic

behavior in order to orient themselves as social beings in the group. The question is then,

12



would they show empathy towards other forms of life?

4. Sociability

Intelligent species are social species. Human society is a complex environment that requires
cognitive flexibility in order to survive. Individuals need to understand and keep a check on
what the others’ are doing, thinking and feeling. In return, sociability and the social context
enhance the adaption to the physical environment, and make the individuals less vulnerable
to a hostile environment. The sociability is advantageous to the individuals themselves as
well as the group in its entirety. These social skills cannot subsist without a cognitive

capacity to understand, feel and share experiences of other minds.

4.1. Cultural evolution

Characteristic of this human social interaction is the ability to learn from others, i.e. culture,
the transmission of learned behavior and knowledge that is not biologically encoded, or in
other words, the ability to transfer information from generation to generation that does not
use the genetic code for the transfer but is learned, taught, and transferred by a multitude of
communicative and cultural devices and artifacts, like language, signs, pictures, sounds,
objects, etc. Culture presupposes enduring joint beliefs or common knowledge. Significant
for human cognition is the infant’s prolonged period of dependency on its parents, in order
to learn skills, behaviors, attitudes, knowledge about the environment, etc., that are not
contained in the genetic code, but are indispensable for a flexible and less-vulnerable
existence as an adult. Culture is also dependent on an alloparental care, a system where
individuals others than biological parents take the parental role, which can be regarded as

an altruistic behavior for the benefit of new generations. What makes us human is to a large
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extent our propensity for imitation and seeing motivations of others. (Calcagno and Fuentes
2012) That is our ability to see things from the perspective of our fellows.

We probably have to assume that social and cultural skills, and in the end a complex
social system, play a significant role if we want to explain the evolution of intelligence,
communication, and advanced technology in space. Theories discussing the cultural
evolution in space are very much needed. (Dick 2003; Vakoch 2009) Biological theories of
the evolution of cognition are of course important, as [ have maintained earlier in this
chapter, but we should also discuss, the “post-biological” cultural evolution leading to
technological civilizations. The social, cultural, educational skills are fundamental
prerequisites for the survival and technological development of an extraterrestrial
civilization. We can expect that an extraterrestrial intelligence has developed intricate
social interactions, a complex social system, that enhances their chances of survival, not
just for the individuals, but more importantly for the entire biosphere. And furthermore, if
we succeed in interstellar communication, we will in fact socialize with extraterrestrial
social beings, and this will demand that we both have advanced social skills and a
flexibility to handle and understand very different ways of organizing the social

interactions.

4.2. Complex social systems

Humans and other intelligent species on Earth have more or less complex social networks.
There are reasons to believe that social complexity has been the driving force behind the
emergence of intelligence, brain size and communicative complexity. Complex social
worlds are like selective environments, driving species towards increased cognitive

processing ability, that in its turn leads to higher social complexity, and when social
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complexity increases, it give rise to a greater selection pressure on individuals for cognitive
skills, that feedback producing even more social complexity and so on. (Bogonovich 2011)

In Complex social systems “individuals frequently interact in many different contexts
with many different individuals, and often repeatedly interact with many of the same
individuals over time.” (Freeberg, Dunbar and Ord 2012, 1785; Freeberg, Ord and Dunbar
2012) A complex society contains a large number of interacting individuals. These
individuals are of different types and take different social roles. Furthermore, the
interaction between individuals has a high degree of diversity. A large number of
individuals interact in many different contexts and often with the same individuals.

An “advanced” society, or a civilization with advanced technology, is a complex social
system. We can probably expect that an extraterrestrial civilization, which we can
communicate with, has a high degree of social complexity, which entails a high degree of
communicative complexity and high degree of cognitive flexibility. Such a socially
complex extraterrestrial civilization would have 1) many individuals rather than few; 2) a
high rather than low density; 3) many different member roles rather than few roles; and 4)
an egalitarian structure rather than a hierarchical structure.

These four characteristics of social complexity will enhance the emergence of advanced
technology. Many individuals entail greater collective brain power. A high density entails
more frequent and faster interactions between individuals. Many different member roles
entail a distributed and specialized cognitive processing. And finally, egalitarian societies
have greater diversity of directional relations and more reversals and agonistic interactions.
In hierarchies, there are fewer relationships between individuals, and the directional
relations are severely limited. Because of this greater diversity in relations, the

communicative complexity of egalitarian societies is greater than in despotic systems.
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It is more likely that a long-lasting advanced extraterrestrial society is egalitarian than
despotic. Firstly, an egalitarian society with distributed decision-making is better adapted to
the physical constrains of the universe. To be dictator in the huge time and space-frames of
the universe is rather difficult. Hierarchical systems are impractical in space, where the
huge distances will make orders from despot to subordinates take a very long time to arrive,
in contrast to egalitarian, distributed decision-making. In the history of colonial empires on
Earth we find many examples of the difficulties of holding power and the empire together
over longer distances. A society with distributed decision-making is more flexible, better
able to change and less vulnerable to disturbances in the communication network.
Secondly, if an extraterrestrial civilization has survived for a longer period of time, it must
have found ways of dealing with agonistic behavior and conflicts (cf. Pinker 2011), and
have developed reliable collaborative systems for overcoming physical and societal threats.
In order to deal with destructive behavior, these civilizations must have advanced
intersubjective skills to understand other subjects, must have a high degree of
communicative complexity to sustain and strengthen the intersubjective interactions
between its members, including long experience of communicating with a diversity of
groups and species, and must have arrived at some sort of reliable “ethics” or regulation

system for behavior.

5. Communication

Communication is in its quintessence social, something communal rather than private.
Some authors have supposed that social complexity leads to communicative complexity.
According to the “social complexity hypothesis” for communication, “groups with complex

social systems require more complex communicative systems to regulate interactions and
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relations among group members.” (Freeberg, Dunbar and Ord 2012, 1785) If we receive a
complex message, or a complex artificial signal, from outer space, we then have reasons to
believe that the transmitting civilization has a complex social structure (and accordingly
also intelligence).

Interstellar communication is, like spoken human languages, intersubjective, as a system
for sharing information and for socializing. Communication can be regarded as a sharing of
mental states, and the expression as information about a mental state. (Ostergaard 2012)
The semantics is based on a “meeting of minds”, as Gardenfors puts it: “the meanings of
expressions do not reside either in the world or (solely) in the mental schemes of individual
users, but emerge from communicative interactions between the language users.”
(Gérdenfors [forthcoming]) The evolution of semantics could be seen as a coevolution of
intersubjectivity, cooperation, and communication. (Girdenfors 2008a, 2008b) In
linguistics and cognitive science, probably no-one would deny that intersubjectivity plays a
critical role in the acquisition of language, but it has still not been discussed in the context
of interstellar communication.

Elsewhere I have discussed the cognitive foundations of interstellar communication
(Dunér 2011b), and maintained that communication is based on cognitive abilities
embodied in the organism that has developed through an evolutionary and socio-cultural
process by interacting with its specific environment. (See also Arbib [forthcoming]; Holmer
[forthcoming]) In the following I will dig into this further, and discuss one of the most
crucial cognitive abilities for language acquisition, i.e. intersubjectivity. Communication

presupposes shared knowledge, or perhaps better, shared experiences.

5.1. Intention

17



I want you to react in a certain way. That is why I send this message. And I have, like we
all have in ordinary everyday communication between humans, some ideas of what kind of
response our messages might get. There are intentions behind our messages. A
communicative intention means that the sender’s utterance is meant to produce a particular
response, and that the receiver recognizes that the sender intends. (Grice 1989 [1957])

By sending a message, the sender has some idea about how other minds will receive it.
The problem is, when we transmit a message to an extraterrestrial civilization, we do not
know if they will respond to it. Neither do we have any idea of how they will respond.
Intersubjectivity is lacking. We want to achieve something more than just sending a
message and not knowing if it is received. My intention in writing this chapter is not just to
send a message to an unknown addressee, but to elicit a response, even though I am well
aware of that few of us are lucky enough to get response. Thus, at least a third order
intention is what is needed in true interstellar communication—in other words, we should
know that they know that we know them, by transmitting a message saying: “We are doing
this communicative act to you, just you,” that they believe is an intentionally sent message

aimed to generate a response.

5.2. Attention

All successful communication requires intersubjectivity, an idea of the interlocutor’s
mental state. The communicating subjects need to know what the other is referring to. The
interpreter has to make assumptions about the state of the interlocutor’s knowledge,
attention, feelings, etc., and then adjust to what he or she thinks the other thinks. These
intersubjective interactions are based on common experiences or shared actions. When

communicating, communicators need to have shared devices for sharing and manipulating
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attention. In conversations between humans, we constantly monitor each other’s attentional
status. There are strong arguments, according to Michael Tomasello (2005), that an infant
can understand a symbolic convention only if it understands its communicating partner as
an intentional agent with whom one may share attention toward something. A linguistic
symbol can in that case be said to be a marker for an intersubjective and shared
understanding of a situation. Sign use is in other words social, intersubjective, a sharing of
meanings. Imitation and shared attention proceeds, phylogenetically and ontogenetically,
other more complex communication systems involving iconic and symbolic signs. (cf. Kita
2003; Oller and Griebel 2008; Andrén 2010; Lenninger 2012)

To achieve mutual understanding in interstellar communication, we need to establish an
intersubjectivity that could lead to the possibility of entering the others’ inner thoughts and
views of reality. It is crucial to find out whether the others are, like ourselves, intentional
agents, so that we in that case could relate to their world, and have perspectives on our

worlds that can be followed, directed, and shared.

5.3. Complex communicative systems

In order to reach more complex communication, we first need not just attention, imitation
and iconic signs, but also have to use symbolic signs—conventional or arbitrary signs that
are detached representations and, as such, dependent on culture and human interaction. If
the extraterrestrials are intelligent, they probably have some kind of symbolization abilities
and abstract thinking detached from the environment, with which they can reason about
things not existent, things that are not right in front of them, facing their senses, in a
specific moment in time. In other words, to reach a higher degree of communicative

complexity, they need signs where the expression is separated from the content. Symbolic
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signs are characterized by this constraint, as Goran Sonesson has shown, makes it nearly
impossible to use symbols for interstellar communication. (Sonesson [forthcoming]) Even
if we agree with the content (for example about mathematics, physics, chemistry, etc.), we
could have very different ways of expressing this content. So, even though we cannot
decode and understand their symbolic messages, they must show that they have it.
Secondly, complex communicative systems contain “a large number of structurally and
functionally distinct elements [...] or possess a high amount of bits of information.”
(Freeberg, Dunbar and Ord 2012, 1787) A complex communicative system shows a large
repertoire of distinct signals.

To conclude, in the presumably artificial signals from outer space we have to look for:
1) symbolic signs, and 2) signaling complexity. These two characteristics of complex
communicative abilities can indicate that we are receiving a message from an

extraterrestrial intelligent civilization.

6. Technology

Advanced technology can be defined heuristically as technology for interstellar
communication. Technology in general could be described as ways of manipulating the
environment, using objects in the environment outside the body in order to strengthen the
genetically given capacities, such as body strength, perception, and cognition.

Technology is not just applied science. It is a misconception that technology is an
application of scientific theories, a product of the rational, inventive mind. An innovation
needs a larger innovation system, including many people with different roles, technicians,
designers, investors, lawyers, marketers, etc. It is not enough to have a new bright idea. To

become an innovation, the technological invention has to be used, to be an answer to the
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needs of a society. Technology is to a large extent a social phenomenon, a product of the
cultural evolution. One of the most challenging factors in the Drake equation is f, the
fraction of intelligent civilizations that develop technology for interstellar communication.
(Sagan 1973) This factor actually concerns the cultural evolution of technical civilizations;
or, to put it in another way, what is needed for an intelligent life form to evolve advanced
technology? To answer this question we have to turn to studies in the evolution of
cognition, how hominids began using and manipulating their environment, and to studies in
the history of technology, how the cultural evolution of Homo sapiens sapiens made it
possible to achieve higher technology. (Donald 1991; Tomasello 1999; Steels 2004;
Richerson and Boyd 2005) The rise of civilization involved closeness, interaction of many
individuals, exchanges of ideas, products, and experiences that paved the way for a
technological society.

In order to achieve advanced technology extraterrestrial life forms need to have complex
social structure, complex communicative skills, high degree of distributed cognition,
sustainable society, and well-developed intersubjective abilities. Technology is not a matter

of science, rational reasoning alone; intersubjective skills are completely indispensable.

6.1. Advanced technology

If we are searching for extraterrestrial civilizations (Vakoch and Harrison 2011) with
advanced technology, i.e. technology for interstellar communication or other devices for
reaching beyond their home planet, we also have to discuss what makes advanced
technology possible. I would like to stress three socio-cognitive capacities that characterize
advanced complex technology and that are crucial for the development of it: 1) a

sustainable complex social system, with a regulated system for collaboration, such as
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ethics; 2) complex communication for collaboration and abstract conceptualization; and 3)
a high degree of distributed cognition. All these three capacities require intersubjective
skills.

Cooperation is what makes higher technology possible. Cooperation in its turn requires
some fundamental cognitive and communicative functions. (Leimar and Hammerstein
2001; Bowles and Gintis 2003; Richerson, Boyd and Henrich 2003; Fehr and Fischbacher
2004; Stevens and Hauser 2004; Kappeler and van Schaik 2006; Lehmann and Keller 2006;
Girdenfors 2008b; Tomasello 2009; Cheney and Seyfarth 2012) All the three factors
mentioned above (complex social system, complex communicative system, and distributed
cognition) enhance such cooperative behavior towards higher technology. In many cases
basic cooperation—for example, flocking behavior and the way of increasing cooperation
by separating members of the in-group from the out-group among non-human animals on
Earth—requires just limited cognitive capacities and no communicative skills. More
advanced forms of cooperation, as we find among humans, as Gardenfors (2012, 165)
argues, “presuppose a high awareness of future needs, a rich understanding of the minds of
others, and symbolic communication.”

First, concerning a sustainable complex social system: Cooperation about detached non-
present goals requires advanced coordination of the inner worlds of the individuals. In order
to achieve advanced technological skills, the individuals have to cooperate in joint activities
where they are sharing goals and attentions. By coordinating their roles when working
towards a specific goal, they achieve a joint intention. To this we can add that they must be
able to engage in prospective planning, to anticipate the future, i.e. have the capacity to
represent future needs, a prospective thinking or “mental time travel” (Suddendorf and

Corballis 1997; Roberts 2007). An extraterrestrial civilization capable of transmitting
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messages for a long period of time, and which has perhaps more advanced technology than
we do, must have survived and be capable of avoiding disasters and crises in their history,
such as those that we face — nuclear war, global warming, pollution, decreasing
biodiversity, etc. This indicates that they have a functioning social structure that can handle
and avoid crises, a complex social system that regulates risks and destructive behavior. It is
easier to develop advanced technology for destruction than an ethics for survival. It is
easier to understand the laws of physics and chemistry than to understand and predict the
human mind and the complex social and cultural interactions of humans. The question of
the L-factor, the life-span of advanced technological civilizations, deals with this
bottleneck. (Sagan 1973; Shostak 2009; Denning 2011) Longevity, sustainability and
technological growth as well as regulatory systems for behavior (ethics) are linked together.
Civilizations develop technology for destruction before they develop a sustainable ethics. If
a civilization has advanced technology, which needs cooperation between large numbers of
individuals, they have to be able to trust each other; some sort of ethical consent has been
established.

Second, a complex communicative system is needed in order to handle the social
complexity, to facilitate collaboration, to transfer information between the individuals,
which in its turn are indispensable for the development of technology. The communicative
system must enable the users to construct abstract concepts and symbols, to generalize, to
discuss things and events not existent, that have ceased to exist, and have not yet have come
into being.

A third factor important for the emergence of higher technology is distributed cognition,
the ability to use external objects and minds to enhance thinking. The ability to construct

external cognitive artifacts is significant in human cognition. (Norman 1991; Norman 1993;
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Malafouris and Renfrew 2010; Malafouris 2012) These organism-independent artifacts
compensate for the limitations of the biological memory. As such, they are part of our
distributed cognition. Gradually through human cultural history, the externalization and
materialization of memory have increased, from the art of writing, to the printing press and
Internet. (Cf. Donald 1991; Donald 2008) We have invented more devices strengthening
our inborn sensory equipment and more devices for thinking. We are using our
environment to think, and distributing our thinking to physical objects, but also to other
minds. A diversified, specialized distributed cognition has some radical advantages for
developing complicated and thought challenging technology. Constructing advanced
technology involves a large number of people. The famous Manhattan Project that led to
the first atomic bomb included more than 130,000 people. A technologically-advanced
civilization cannot rest on the brain power of a few individuals, but needs as many as
possible sharing their knowledge, cooperating, and completing different specialized tasks.
To conclude, if there are intelligent beings able to communicate with advanced
technology, they would probably have a complex social system, complex communications,

and a high degree of distributed cognition, and needless to say, intersubjectivity.

7. Conclusion

If we succeed in transcending the insurmountable moats of the immense distances of light
years between the stars, we will confront the next problem, the cognitive and semiotic
problem of interstellar communication. Interstellar communication is a dyadic interaction.
The question is if this interaction will be an asymmetrical and hierarchical relationship.
This is what Stephen Hawking and others have feared. In other words, are there different

ethical standards, different scopes of inclusion in the ethical community (Persson 2012), are
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the an asymmetry in respect to knowledge, science and technology? Recent phylogenetic,
ontogenetic, and cultural-historical studies clearly show that intersubjectivity is an
indispensable requisite for the evolution of human intelligence, sociability, and
communication, as well as advanced technology. If so, then intersubjectivity is important
for any future interstellar communication. In the following, I will explain how this

knowledge can be used in an interaction with a future extraterrestrial interlocutor.

7.1. Future candidates

Earlier I suggested that an interstellar message should not be a general, abstract message,
but a concrete message tied to the spatiotemporal setting. (Dunér 2011b) In this chapter I
also suggest that we should search, for heuristic reasons, for an extraterrestrial being similar
to us. To begin with, to enhance the feasibility of communication with an extraterrestrial
intelligence, we should choose a habitable planet with similar physical appearance. In this
section, I will give some suggestions of how we can focus our search, and what targets we
could select as future candidates for communication.

Our chances for functioning communication increases if we search for and construct
messages aimed for an intelligent extraterrestrial species similar to us, a social creature
adapted to an equivalent physical environment. This would probably also enhance our
ability to recognize the signal as an artificial message. What I propose is not an analogical
argument, suggesting that they necessarily are like us. Intelligent beings in outer space
might be very different. Searching for extraterrestrial cognitive flexibility could instead be
seen as a heuristic approach. The probability for a fruitful exchange would be greater if we
formulate our message for a species that has evolved under similar circumstances, and is

similar to us. In addition (Dunér 2011b), we should not only tie the message to the
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spatiotemporal situation, and formulate a non-symbolic message, but also try to
communicate with something similar to us in order to increase the possibility to mutual
comprehension.

I would suggest three steps in a road map towards an interstellar intersubjective
interaction. First, we should search for Earth analogues, i.e. Earth-like exoplanets within
the habitable zone (Kane and Gelino 2012) around solar-type stars (a G2 main sequence
star of 4.5 Gyr of age)—in other words, exoplanets with similar magnitude, physical and
orbital characteristics (period, eccentricity, inclination, etc.), gravitation, atmosphere,
chemistry, temperature, etc., as Earth. Hopefully, such candidates would be detected in the
near future. (Fridlund et al. 2010.) If we believe that cognition is somehow and to some
extent related to and adapted to the physical environment, we could expect that similar
environmental pressures would lead to similar cognitive adaptions. That is why Earth
analogues would be particularly interesting. The extraterrestrial intelligent beings’
perceptual system and cognition have adapted to regularities in their physical environment
such as planetary motion, gravitation, light, radiation, atmospheric conditions, chemistry
(water, minerals), etc. The organisms are adapted to their specific environment; their
sensory equipment has evolved in order to facilitate the orientation in and interaction with
it. This environment-specific sensory ability leads to environment-specific cognitive
abilities and conceptualization of the world. In other words, different environments mean
different sensory modalities, which in its turn mean different conceptualizations of the
world. (Jonas and Jonas 1976) The possibility of sharing experiences with an
extraterrestrial intelligence will be enhanced if we share similar physical environments, and
thus similar selection pressures. If we are very different from each other, with brains

adapted to completely different environments, we would to some extent have different
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views of the “reality”. The “reality” is not objective, in the sense that our view of it is
independent of our bodily constitution, our senses, cognition, etc. The sensory impressions
from the “reality” must in some way be processed before it becomes something we can
think about. The view that there is only one “reality”, might be too simplistic, defending
that there is a “reality” that is objective and intelligible, where the laws of physics and
mathematics are objective, transcendental and universal, everywhere the same, no matter
who is actually perceiving the “reality” that transcends our existence as embodied,
perceiving, thinking beings living in the world. As Douglas Vakoch (2011) captivating
mountain metaphor, different civilization might have taken different paths to the summit.
There is not one single way of conceptualizing the world. “Science” or conceptual
representations of the “reality” might have taken very different paths in different contexts.
In line with this challenge to the universality principle of science (Rescher 1985), I think
that the reason for this divergence is the human embodiment, the enactive mind’s
interaction with the environment, which means that our views and conceptualization of the
world cannot be separated from our idiosyncratic biology, ecology, and culture—whom we
are, where we are, and where we come from. By communicating with an extraterrestrial
intelligent civilization and getting their view on reality, we will find out if our “objective”
view of reality is shared with thinking beings other than our own species.

Second, we should monitor these Earth analogues for a period of time, analyzing their 1)
electromagnetic leakage, and 2) the absorption spectrum of its atmosphere. First of course
we turn our radio telescopes towards these candidates and listen. If electromagnetic leakage
be detected, we have to determine if it might be artificial, i.e. a voluntarily transmitted
message of a cognitive flexible life form; and second we have to develop methods for

detecting communicative or signaling complexity, i.e. search for a great diversity of
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elements of the signaling system. The second monitoring strategy would be absorption
spectroscopy. (Kaltenegger et al. 2010) First of all, of course, would be to look for
biomarkers, and by analyzing the chemistry and composition of these candidates’
atmospheres, we might detect signs that reveal the environmental conditions of that
exoplanet. Life on Earth exists in equilibrium with the rest of the planet in, for example, the
case of the biomarkers oxygen and methane. A non-periodic rapidly-changing chemical
equilibrium might indicate a decline in habitability. Granted, of course, that we know what
the normal conditions are like at the monitored planet, we could accordingly develop
methods for determining the sustainability and stability of its atmosphere, if there are signs
of environmental disasters, rapid climate change, greenhouse effects, low biodiversity,
radioactive leakage and other indications of unfriendly circumstances for life. In other
words, we need methods of detecting artificial, unstable pollution in the spectrum of their
planetary atmosphere or other “technomarkers” that are indicators of artificial non-periodic
chemical processes. If we can find out if they have a sustainable and stable atmosphere (at
least not polluted in a similar way as our planet)—this could indicate that they either has
not evolved advanced technology yet or they have gone through the bottlenecks of their
civilization. In both cases they should be rather benign. If so, we should not fear to continue
to step three, to construct an interstellar intersubjective interaction directed to just them,
tightly connected to the situation in time and space. On the other hand, if it turns out that
they have an artificially affected unstable environment, this can indicate that they have

rather primitive altruism. Silence, might then be recommended.

7.2. Interstellar intersubjective interaction

Instead of formulating an abstract, universal, symbolic message, I suggest that we do
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something together. To be more precise, I propose interaction tightly connected to the
spatiotemporal setting, i.e. trying to establish joint attention (Tomasello 1999; Moore and
Dunham 1995) by context-specific signals. We would then develop a mutual referential
behavior, directed gaze or mutual gaze, by pointing to an object or spatial location, for
example with a laser pointer, and checking if the recipient attends to the same object or
location. In its turn, the recipient checks if the pointer notices the recipient’s attention. The
option is thus to try to tune in our spatial organizations, and together observe things
observable to both terrestrials and extraterrestrials. For example, we can use certain
astronomical landmarks or periodic events in their neighborhood, or in our own near
environment, to which we can direct our joint attention—for example, as has been earlier
suggested with reference to known pulsars in the neighborhood, as the Pioneer plaque
represented the sun’s relationship to 14 known pulsars. Or the nearby Andromeda Galaxy,
which, as Carl Sagan noted, would be the only object that both the recipients and we could
see first-hand. Even better, I would say, is to choose closer targets for joint attention that
cannot be confused. Everett M. Hafner proposed transmissions simulating astronomical
objects—for example the fluctuation of the sun’s cycle back and forth between the stars
(Hafner 1969; Vakoch 1998). The sounds of geological activity, such as volcanoes,
earthquakes, thunder, and ocean waves, included in the Voyager recording (Vakoch 2009),
are something we both might experience if we both hear in the same frequency range under
same atmospheric conditions. By using such indexical references toward some concrete
phenomena in the physical environment, we do not need to presuppose a universal science
that we should have in common, and do not have to point to our models of the phenomena.
Instead, we firmly connect our interaction in physical reality. If we succeed in this, we will

have taken a crucial step toward an interstellar intersubjectivity.
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Joint attention or “attentional intersubjectivity” is the case when “two or more subjects
simultaneously focus their attention on the same target”. (Brinck, Zlatev and Andrén 2006,
1; Brinck 2001) The target can be an object, an entity that has a position in space and time,
or in a wider sense, events in space and time. A target can also be a spatial location (for
example, a place to go to), or a direction (for example, the way to go). What characterizes a
target is that it is an object for an undivided attention of one or both subjects. This attention
can be symmetric (the target is noticed by both subjects) or asymmetric (the target is
initially noticed by just one of the subjects and then the other subject aligns its attention).
According to Brinck, Zlatev and Andrén (2006, 4), there are three levels of attentional
intersubjectivity of increasing complexity: synchronous, coordinated, and reciprocal.
Synchronous attentional intersubjectivity occurs when participants are “performing similar
individual actions relative to a single target in the same spatiotemporal context”. This is not
a social behavior, because their individual actions are performed independently of each
other. Co-ordinated attentional intersubjectivity occurs when the subjects are “adjusting
their actions relative to a single target.” This behavior is social and can be interactive, i.e.
their actions directly affect the other. Finally, reciprocal attentional intersubjectivity is
when subjects are “mutually matching their actions relative to a single target”. This
behavior is a more complex interactive behavior.

This is what we can hope for in an interstellar intersubjective interaction, an attentional
intersubjectivity of various sorts following the typology of Brinck, Zlatev and Andrén
(2006). A simple case could be an asymmetric synchronous attentional intersubjectivity:
We, the terrestrial intelligence, 7, focus our attention on the target, ¢. The extraterrestrial
intelligence, E, is attracted by our attention focusing. E then follows our orientation to ¢,

with the result that both of us focus our attention on ¢. (See fig.) The case could also be the
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other way around where F initiates the attentional intersubjective episode: that £ focuses its
attention on ¢; we notice that £ focus their attention on ¢, and we follow their orientation to
t. Even better would be a social coordinated attentional intersubjectivity: We focus our
attention on #, and ostensively focus on 7 and engage in referential behavior towards ¢. Then
E notices our referential behavior, which leads to £ following our attention and referential
behavior and notices ¢. The goal would be to engage in a reciprocal attentional
intersubjectivity, where E attends not just to our attention to # and vice versa, but to a third-
order attention (Zlatev 2008) in which E attends to our attending to £’s attention and vice
versa. By a referential behavior towards a target that only they can see from their position,
and which is hidden to us—for example an eclipse or a transit of a planet between their
planet and their star, which they will know that we know what they observe.

The benefit of this interstellar intersubjective interaction is that it will create 1) a
common experience about an object or event. We both will have an unambiguous
conception of the very same object, a common reference, that we both have turned our
attention to, and we both will know that the other know what that object is. From this
shared experience, we can begin a conversation about the object we direct our attention to;
we can compare our views, learn from the other’s view, and find what we have in common
or not. Interstellar intersubjective interaction would hopefully be an unambiguous starting
point for future interstellar communication. An interstellar intersubjective interaction will
have the further advantage of focusing on 2) the prelinguistic semiotic stages in the
phylogenetic and ontogenetic development of communication, an intersemiotic
communication of attentional intersubjectivity, of iconic and indexical signs, rather than the
more complex sign use, such as using abstract, arbitrary and detached symbolic messages.

3) The interaction will not be an information transfer as such, and thus be a rather
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“ecological” encounter that just triggers a response. Finally, 4) the content of the message
will not be some presupposed universal abstract conception or “fact,” but solely the

intention to communicate.

7.3. Altruism

In this chapter, I have argued that there is a certain cognitive ability, namely
intersubjectivity, that is fundamental for intelligence, sociability, communication, and
technology. Intersubjectivity is a sine qua non for interstellar communication. We can
expect that if we find a civilization with advanced technology, its members would have
some sort of intersubjective skills. If they have intersubjectivity, they would also show
empathetic and altruistic behaviors towards at least some of their conspecifics. Some basic
reciprocal altruism (Trivers 1971; Trivers 2006)—“scratch my back and I’ll scratch
yours”—would be expected, a strategy for cooperation that needs the ability to recognize
individuals and a memory of previous outcomes. But among humans we find much more
advanced forms of altruism, such as indirect reciprocity (Leimar and Hammerstein 2001;
Nowak and Sigmund 2005), in which a person can help another person, without expecting
help from that person, but from someone else. Humans also use commitments, contracts,
and conventions in cooperation. The question is, will we be included in their altruistic
domain? If they have survived, have been able to develop a sustainable environment, a
stable society, and an ethics, they might have achieved an empathetic and altruistic
behavior towards other life forms, a behavior that can handle agonistic and destructive
behavior, inequalities and asymmetry. An altruistic or “ecological” behavior might be to
leave the other less- developed civilization alone, not engage in interstellar communication,

and let the other develop without interference. They might say to themselves that our

32



species is not ready for intergalactic integration, as has been suggested as a solution to the
Fermi paradox, the so-called “zoo hypothesis”. (Ball 1973; Baxter 2001; cf. Haqq-Misra
and Baum 2009) We can be rather sure that if a message comes through, it will change the
other culture. From our own history, we learn that cultural encounters and information
transfers always include an asymmetric relation due to different experiences. And that is
what communication is about, to share experiences.

Another question is this: are we in our present state are able to send an altruistic
message? Mathematical and scientific messages do not entail signs of altruism, and the
level of our civilization shows obvious problems in altruistic behavior. So it can be argued
that is not we (and Hawking), but the extraterrestrials, who should be afraid. We cannot just
claim that we are altruistic—we have to show it, we have to prove it—and that we cannot, I
am afraid, in the present time, with agonistic behavior, environmental problems, decreasing
biodiversity, etc. Even though our situation might be improving, we are not there yet. This
terrestrial intersubjective altruism is something we can work on, whether or not any

extraterrestrial intelligent civilization exists.
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