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Abstract: The definitive discovery of another form of life from beyond Earth will answer one of our most
fundamental questions: Are we alone in the Universe? This announcement will be the most significant in
history. It will have impact on every facet of our lives and affect everyone on Earth. Ensuring the
announcement is handled properly represents an opportunity to unify government, industrial, and scientific
resources to work together on a global scale issue. The purpose of the present paper is to understand whether
we have the overall strategy, management structures and process disciplines in place on a global scale to
handle an announcement of this magnitude. The researchmethodology included review and analysis of peer-
reviewed work on the topic, publications from appropriate scientific and policy organizations, and public
statements from several acknowledged experts in the field of astrobiology and extraterrestrial
communications. The 1996 case of the announcement of possible life from Martian meteorite ALH84001
was also analysed. The findings of the paper are multiple deficiencies exist in the ability to manage this
problem globally in an integrated fashion across borders, institutional boundaries, and through the media.
High-level recommendations are offered to address major identified gaps.
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Introduction

The day extraterrestrial life is definitively discovered will be
momentous. It will remain locked in the memory of everyone
old enough to comprehend the discovery, but how will it be re-
membered? Will the announcement of the discovery of extra-
terrestrial life inspire public understanding, cooperation, and
support? Will it help to unify our home planet? Or will the an-
nouncement result in widespread confusion, panic, chaos or
further conflict? The answers to these questions hinge on our
ability to effectively deliver the announcement on a global
scale. This will require preparation and organization at a glo-
bal level across multiple institutions and cultures.
The purpose of the paper is to understand what is in place to

handle an announcement of this magnitude. The paper exam-
ines whether current plans are sufficient to handle a global an-
nouncement of extraterrestrial life. The paper defines criteria
of effectiveness and applies these criteria towards answering
the research question. It will also identify gaps or weaknesses
of current plans and present high level recommendations to ad-
dress any items identified.

Research methodology

The methodology consisted primarily of review and critical
analysis of peer reviewed journal articles on the topic. Papers
concerned with the process, policy, legal, social, media, risks
and other impacts of a definitive discovery of life beyond

Earth were analysed. Publications from recognized groups
such as the SETI Institute, NASA Astrobiology Institute,
European Space Agency, Société Française d’Exobiologie,
Secure World Foundation, Association of Space Explorers
and United Kingdom Centre for Astrobiology were con-
sidered. The author also reviewed sources concerned with de-
fining and constraining the effectiveness of a formal
communications process. A past example of an announcement
of extraterrestrial life, the ALH84001 announcement of 1996,
was evaluated to understand the potential impacts or pitfalls
resulting from public release of information of this magnitude.
Finally selected interviews with leading experts on the topic
such as Dr Frank Drake, Dr Seth Shostak, Dr Chris McKay,
Dr David McKay and Dr Jill Tarter were reviewed to add
background context to the research.

Literature review

The modern search for extraterrestrial life: a brief history

The search for life beyond Earth has been in the hearts and
minds of humans since the beginning of recorded history.
With the advent of the space age came the ability to search
for life on other worlds in situ with robotic spacecraft. The
Martian exploration of Mariner 9 in 1972 opened the door
to the debate about the possible existence of liquid water on
the surface of Mars in the past or beneath the surface during
the present (Dick 2006; Baker 2014). Subsequent missions
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confirmedMars’ aqueous past and current subsurface water ice
(Head et al. 1999; Lunine et al. 2003; Squyres et al. 2004;
Dohm et al. 2007; Carrozzo et al. 2009; Williams et al.
2013). If water was or is present on Mars, could life have
started there? The twin Viking landers were the first robotic
missions to land on Mars and directly search for life (Klein
1978, 1996; Klein &DeVincenzi 1995). Although the initial re-
sults of the experiment were inconclusive, some scientists sug-
gest based on subsequent discoveries from other missions,
Viking may have located soil containing organics (Klein
1978; Cockell 2013).
There are three main current approaches to searching for ex-

traterrestrial life; astrobiological searches for extant or past life
in the Solar System through robotic missions; scanning stars
with a variety of techniques to search for Earth-like exoplanets;
and scanning stars with radio antennas to find a signal orig-
inating from a technically advanced civilization. The Solar
System has three primary astrobiology targets; Mars, Europa
and Enceladus; containing energy, liquid water, organics and
chemical exchange, all essential to forming life as we know it
(McKay 2011). A fourth target is Saturn’s moon Titan which
has energy, organics, chemical exchange and liquid methane
(McKay 2011; Griffith et al. 2012). The life forms we might
find within our Solar System are likely to be very small extre-
mophile microorganisms or microfossils (Gross 2014).
Terrestrial extremophile microorganisms are known to live
or have lived in environments consistent with Mars or deep
space (Corliss et al. 1979; Corliss et al. 1981; Brack 2000;
Westall et al. 2011; Gross 2014). A plethora of international
missions with advanced instrumentation are being proposed
or planned to explore these targets to directly search for life
(Konstantinidis et al.; Mitri et al.; Westall et al. 2000; Wu
et al. 2010; de Vera et al. 2012; Schulze-Makuch et al. 2012;
Sims et al. 2012; Grossman 2013; Sephton et al. 2013). If we
find evidence of a second genesis of life within our Solar
System, then it will mean life is likely abundant throughout
the Universe (Brack 2000; McKay 2011).
The first planet outside the Solar System was discovered in

1991 using the Arecibo radio telescope in Puerto Rico
(Wolszczan 2012). Advancements in techniques and instru-
mentation have resulted in the discovery of close to three thou-
sand exoplanets, with some containing Earth-like properties
(Léger et al. 2011; Fressin et al. 2012; Gautier et al. 2012;
Quarles et al. 2012; Dressing & Charbonneau 2013; Petigura
et al. 2013). Exoplanet research appears to yield evidence al-
most every star has multiple planets, thus increasing the possi-
bility of life (Barker 2011; Brown 2011; Fraknoi 2012).
The first attempts to use radio to search for life off the

Earth were made in by Guglielmo Marconi and Nikola Tesla
at the beginning of the 20th century (Drake 1993). The modern
search for extraterrestrial intelligence (SETI) through radio as-
tronomy was conceived in the late 1950s (Cocconi &Morrison
1959) and actually implemented by Frank Drake in 1960
with Project Ozma (Drake 1979). Ongoing progress in SETI
has included the opening of the SETI Institute in the
mid-1980s, a NASA-funded project in 1992, Project Phoenix
in 1995, and the recent opening of the privately funded Allen

Telescope Array (Drake 1993; Trottier 2013). Continuing ad-
vancements in digital technology, reduced technology costs
and applications such as SETI Live will continue to increase
the number of stars which can be examined (Shostak 2011,
2012; Trottier 2013).

Existing detection and discovery protocols for extraterrestrial
life

The SETI community engaged in a 2-year work effort
beginning in 1985 to develop a set of principles to apply to
SETI programmes and the communication of detection of an
intelligent signal from another civilization. This resulted in a
set of papers presented at the 37th and 38th meetings of the
International Astronautical Federation and published as a
group in the 21st volume of Acta Astronautica in 1990. The
SETI community agreed to a nine point declaration of princi-
ples regarding the activities following a successful detection
(Michaud 1992). The principles outline a process where a scien-
tist will verify the signal, share information openly with other
scientists and the UN, seek agreement to protect the appropri-
ate radio frequencies and agree not to respond to the signal
until ‘appropriate international consultations have taken
place’ (Michaud 1992). Billingham (1993) and Michaud
(1998) both advocated an addendum to the principles to
drive additional consensus regarding a potential reply to a de-
tected signal and the inclusion of the UN Committee on the
Peaceful Uses of Outer Space (UNCOPUOS) as the sponsor-
ing authority for a reply. Tarter (1998) argued for an amend-
ment to the principles to mandate an immediate automatic
reply to a verified extraterrestrial signal in the form of a repeat-
ing acknowledgement the signal was received. The acknowl-
edgement would be specifically encoded in such a way as to
label it as coming from the responsible authority on the
Earth (Tarter 1998). This would prevent unauthorized replies,
from fringe groups or a single nation, from being perceived as
Earth’s official reply.
There have been other attempts to add context to the princi-

ples over the years. Boyce (1990) recommended the first step
after a detection is made is to verify the signal by sharing the
information with other scientists in the SETI community.
This would best be accomplished using the International
Astronomical TelegramBureau, a network of connected astro-
nomical observatories, laboratories and universities (Boyce
1990). This would allow other scientists the opportunity to
analyse and confirm the prospective signal (Boyce 1990). The
recommendation is now part of the current version of the prin-
ciples (Trottier 2013). The second step would be to provide ac-
curate information to the media in support of public
communication of the announcement (Boyce 1990). Almar
(1995) suggested extraterrestrial messages should be classified
into one of four categories according to the character and in-
formation content of the message.
In 2000, Shostak & Oliver (2000) proposed the development

of an internet portal for use by the SETI community as an in-
formation repository in the event of a detection. A successful
detection would not be a secret for long and would most likely
be first reported by the least responsible segment of the media
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(Shostak & Oliver 2000). The web portal would make infor-
mation about a detection available on a real-time basis to
local SETI scientists who would handle local media requests
(Shostak & Oliver 2000).
The SETI response policy and the role of the SETI Post

Detection Committee (PDC) were summarized in 2004
(Norris 2004). This included discussion of roles and responsi-
bilities before, during, and after a detection, including
extraction of a potential message within the signal (Norris
2004). Almar & Tarter (2011) introduced the Rio Scale, a
three-dimensional algorithm, designed to characterize the sig-
nificance of a detected signal, and suggested the scale should be
universally adopted by the SETI community for use in verify-
ing actual detection scenarios. Modelled after the Torino scale
for potential near-Earth asteroid impacts (Binzel 1997), the
Rio scale assesses the class of phenomenon (signal), the type
of discovery, and the distance travelled to arrive at a level of
significance ranging from 0 (no significance) to 15 (extraordi-
nary significance). The London Scale (Almár 2011) is similar
to the Rio scale except it is designed to classify the discovery
of extraterrestrial life by classifying the type of life discovered,
the nature of discovery evidence, the method of discovery, the
distance to the discovered life form, and a credibility factor.
Race & Randolph (2002) developed a set of suggested princi-
ples concerned with the discovery of non-intelligent life. The
principles are aimed at preserving and protecting the life
form (Race & Randolph 2002). They are modelled after
the SETI guidelines and include the specific principles regard-
ing interactions with and follow-up missions to the discovery
site (Race & Randolph 2002). Almár & Race (2011) formally
advocate the adoption of the Rio Scale and London Scale for
astrobiological discoveries of new life forms.

Policy implications of a discovery

A number of policy-related issues frame the question of how
the detection or discovery of life beyond Earth will be mana-
ged. The detection of a remote signal from extraterrestrial in-
telligence presents distinctly different policy decisions than the
detection of a signal or extraterrestrial artefacts within the
Solar System (Michaud 1998). In a scenario involving a remote
signal there is more time available to analyse the incoming sig-
nal and determine the next course of action (Michaud 1998).
Baxter & Elliott (2012) argue for specific differentiated post-
detection policies for received signals, discovery of extraterres-
trial artefacts and direct contact with another intelligent
civilization. Michaud (2003) believes there are ten categories
of policy decisions connected to first contact with extraterres-
trial intelligence. Four of these: information release and access
to the signal; managing political reactions; who speaks for
Earth; and who decides are directly connected to the detection
of a signal, announcement to the public and handling the pub-
lic reaction to the announcement (Michaud 2003).
Several researchers (Cocca 1998; Lyall 1998; Michaud 1998;

Tarter 1998; Lee 2006; Barker 2011; Vakoch 2011; Baxter &
Elliott 2012) argue the current SETI post-detection policy is
largely unenforceable from within and outside the SETI com-
munity and some advocate the involvement of sovereign

governments as well as UNCOPUOS in constructing more ef-
fective SETI post-detection policies. Cocca (1998) suggests a
legal framework be in place pre-detection to govern activities
and ensure all scientists and institutions adhere to stated poli-
cies. Lyall (1998) believes a post-detection protocol could be
useful with full governmental participation on an international
scale, but that a communications or reply policy would be dif-
ficult to legally enforce. Sterns (2000) and Tarter (2000) agree
government concerns about national security, panic or some
other perceived threat from an extraterrestrial civilization
may impose restrictions on the free dissemination of infor-
mation or data about a detection.

False signals or hoaxes

The most notable false announcement of the discovery extra-
terrestrial life was Orson Welles’ broadcast of H.G. Wells’
War of the Worlds in 1938, which caused multiple reports of
public panic in the Northeastern USA (Socolow 2008). In
1977, researchers at Ohio State University reported the detec-
tion of the ‘Wow’ signal, a strong narrow band emission near
the 21 cm hydrogen line (Gray & Ellingsen 2002). The ‘Wow’
signal, believed to be froman advanced extraterrestrial civiliza-
tion, could not be reproduced by the discovering scientists or
multiple other research teams since the initial discovery
(Gray & Ellingsen 2002). Project Phoenix strongly suspected
an actual detection in 1997 (Shostak 1997). Prior to verifi-
cation, a New York Times reporter learned of the suspected
signal and called the Project Phoenix leadership team to con-
firm it (Shostak 1997). The signal ultimately turned out to be a
transmission from the European SOHO solar satellite (Shostak
1997). A prankster from the UK in 2002 attempted to perpetu-
ate a hoax by claiming discovery of a signal from the star EQ
Pegasi and communicating the claim to the SETI league
(Shostak & Almár 2002). The SETI league worked to verify
the claim for several hours before discovering it was a hoax
(Shostak&Almár 2002). The Rio Scale has been applied to fic-
tional detections from books ormovies as well as the EQPegasi
hoax and is proven to be a useful tool in early classification of
detection claims.

ALH84001: a case study

The announcement of microfossils from Martian meteorite
ALH84001 is the only case of a government sponsored an-
nouncement of the discovery of extraterrestrial life (McKay
et al. 1996; Sawyer 2006). Prior to the initial announcement
from President Bill Clinton, the information was inadvertently
leaked to the media and the government had to scramble to
gain control of the story (Sawyer 2006; Rothschild 2009).
Sterns (2000) reports although the ALH84001 story was
huge, there were no reports of public panic after the announce-
ment. Garber (1999) and Sawyer (2006) agree the ALH84001
announcement captured the imagination of the public and cat-
alysed additional funding from NASA for future robotic mis-
sions to Mars to search for life. Shostak (1997) suggests the
ALH84001 case presents model lessons going forward for fu-
ture SETI discoveries and the role of the media.
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Risks posed by mishandling the announcement of a discovery
of extraterrestrial life

Public understanding of the facts related to the discovery of ex-
traterrestrial life must be balanced with a fair presentation of
the risk associated with discovery (Ropeik 2012). Michaud
(1998) argues policy makers could use the announcement to
buttress a political agenda by overplaying or underplaying
the announcement. Shostak (1997) suggests potential leaks of
the announcement of discovery to the most irresponsible
elements of the media would result in publicity for fringe
groups and UFO aficionados. Korbitz (2013) intimates scien-
tists should be cautious in ensuring the announcement of extra-
terrestrial life presents an accurate discussion of any potential
danger to humanity. Failure to do so could subject scientists to
unfounded political attacks or ridicule (Korbitz 2013).
Harrison (2011) advocates broad coordination between politi-
cal institutions, administrative agencies, the military, the intel-
ligence community, scientists, religion and others is required as
the announcement is taking place. This coordination is necess-
ary in order to manage the myriad potential social and cultural
reactions to the announcement (Harrison 2011).

Evaluating effective communications processes

Evaluation of potential effectiveness of the announcement
process related to a discovery of extraterrestrial life requires
the definition of what constitutes a communications process
and understanding how the process can be measured to deter-
mine effectiveness. Meng (2012) believes organizational lead-
ership is the critical starting point for any communications
process. If the leader is dynamic, visionary, collaborative,
ethical, open in relationships, a capable strategic decision
maker and has communication knowledge management
capability the organization will be well positioned to con-
struct an effective communications process (Meng 2012).
Shaping the message involves understanding, on a global
level, the media environment and how communications are
conducted (Eyre & Littleton 2012). Communications of social
change, such as an extraterrestrial announcement, require the
ability to manage in an interconnected world of people,
groups, narratives and emotions that are not contained within
national borders (Eyre & Littleton 2012). Lanard (2005a) im-
plies trust, transparency, candor and involving the public are
aspirational goals for critical public announcements. Trust of
the communicating official or agency by the public is an ob-
vious requirement, but it is just as important that the official
or agency have trust in the public to receive the message and
act on it appropriately (Lanard 2005a; Berthelot 2012).
Frewer (2004) suggests that if public risk is an element of an
announcement, it needs to be included as part of a clear mess-
age and include uncertainties as well as the nature and extent
of disagreements between experts.
Several examples of strategic communications process tem-

plates from large organizations that could produce announce-
ments analogous in scale to a SETI announcement were
examined to understand their objectives andmakeup. These in-
clude the US Environmental Protection Agency (Jackson

2010), the UN World Health Organization (Hyer & Covello
2005) and the International Atomic Energy Agency
(Berthelot 2012). Each of these documents provides detail on
structure, guidance and vision on communications strategies
and management of major announcements from an organiza-
tional perspective.
The World Health Organization (WHO) policy provides an

additional element by including a closed loop evaluation pro-
cess for communications to promote continuous improvement
(Hyer & Covello 2005) and a coaching model for evaluating a
communications process for the delivery of a specific message
(Lanard 2005b). High-level evaluation of communications
should focus on the purpose, scope andmaturity of a campaign
using a qualitative evaluation of effectiveness (Dorfman et al.
2002). A different qualitative evaluation methodology is fo-
cused evaluating on five elements of a basic communications
strategy, including objective setting; research and planning;
outputs; outtakes; and results (Michaelson et al. 2012). The or-
ganization’s level of connection to the audience, quality of glo-
bal leadership engagement, unique creativity or innovation
and ability to set the agenda are advanced elements of commu-
nications strategy an evaluation seeks to assess (Michaelson
et al. 2012).

Potential NEO impact response efforts: an analogue model?

A closely connected example of global policy and communica-
tions plan linkage within the space industry is found in current
efforts to provide a global defence and response strategy for a
potential impact of a near-Earth object (NEO). An NEO im-
pact scenario has several striking similarities to the potential
discovery of life. They are both global events with broad social
implications across the entire planet that will not discriminate
at national borders and, worst case, may result in long term
negative effects on a planetary scale. Extensive governmental
action may need to be quickly mobilized to deal with both si-
tuations and may require broad international cooperation.
Finally, communication of these events will need to be global,
real-time, use multiple media forms, be clear and be credible to
ensure the entire population understands the issue, the risk and
the next steps.
The global NEO community of scientists, engineers and

academics, has successfully linked governments, space agen-
cies, as well as the United Nations in a common effort to deal
with a potential impact. This includes endorsement of the
NEO threat by UNCOPUOS leading to an approved
UN resolution authorizing an international response to
an NEO threat (General Assembly Resolution 68/75:
International cooperation in the peaceful uses of outer
space 2013). One of the additional results of this effort was
the creation of a framework for an ‘effective’ global commu-
nications plan for NEO response sponsored jointly by the
Secure World Foundation and the Association of Space
Explorers (Williamson et al. 2012). The NEO response effort
and supporting documents should serve as comparative guid-
ance for evaluating the announcement process for a discovery
of extraterrestrial life because of the broad acceptance of the
NEO response team by the international community as well
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as the similarity of factors related to the NEO problem those
related to the discovery of extraterrestrial life.

Analysis and discussion

Discovery scenarios

Five different plausible scenarios exist for the discovery of ex-
traterrestrial life. Each scenario presents a unique combination
of risk to Earth, potential for social or societal change, and re-
quirement for significant actions by global institutions in re-
sponse to a discovery. Each scenario also presents a different
level of potential activity between humanity and the newly dis-
covered life form. The announcement of a discovery of life for
each scenario will kick off a chain of downstream events that
will differ by scenario. This makes the requirements, nature,
tone, and characteristics of the initial discovery announcement
different for each scenario. The next section will discuss each
scenario in detail, include the announcement implications
and categorize them to determine the criticality of the an-
nouncement of each scenario.

Discovery of extraterrestrial life in the Solar System

The discovery of extraterrestrial life in the Solar System
will most likely come from robotic missions engaging in
astrobiological searches on Mars or the moons of either
Jupiter or Saturn where liquid water, or in the case of Titan,
liquid methane exists. The life forms may be microbial or poss-
ibly higher order life forms. They could be extant or fossilized
remains of extinct life forms. They could originate from the
same tree of life as terrestrial life (Eukaryote, Bacteria and
Archaea) or represent a second genesis of life within our
Solar System.
If we discover life in the Solar System, there will be likely lit-

tle interaction between humanity and the new life form because
the new life form, if extant, is likely to be non-intelligent.
Obviously no interaction would be possible with a fossilized
specimen. Our interactions will be confined to examination
of the physiology, behaviour and habitat of the life form.
Risk to Earth will be close to zero unless a sample is returned
to the Earth. In that case, planetary protection protocol would
be engaged to minimize the risk prior to a sample arriving on
the planet. The social or societal change resulting from this dis-
covery will also be limited. Although there will be extensive in-
terest globally and ongoing discussion, the daily routine of life
on Earth does not change as a result of this type of discovery.
Religious, biological and philosophical conventions will un-
dergo some level of change. In the case of a second genesis,
there will be general agreement that if two distinct families of
life could form in our Solar System, then life is probably plen-
tiful throughout the Universe. This may initiate downstream
discussion and additional activities. Governments are not re-
quired to mobilize resources as a result of this type of an-
nouncement, although it would be hoped they would divert
additional resources to space efforts and the search for life out-
side the Solar System.

Discovery of extraterrestrial artefacts in the Solar System

There is no current effort underway to search for extraterres-
trial artefacts in the Solar System. A discovery of this type
would be a low-probability random event and would more
than likely occur in the outer reaches of the Solar System
(Haqq-Misra & Kopparapu 2012). An alien artefact could
take the form of a marker or monument intentionally left be-
hind by ancient visitors or it could be a probe, analogous to the
Voyager spacecraft, sent from another world that randomly
found its way here after many years of travelling through
deep space.
A discovery of this type provides immediate confirmation of

the existence of another intelligent spacefaring species.
Although the artefact may contain a translatable message de-
tailing the location of its origin, there will probably be no real-
time interaction between humanity and the new species. Risk
to the Earth is again probably low. It may not be possible to
bring the artefact back to the Earth due to its size, location,
speed of travel or security concerns. In this scenario, more so-
cial and societal change would be expected. We would know
we are not alone as an intelligent species. Religious, academic,
and philosophical foundations would undergo significant dis-
cussion leading to change, but day to day life on the Earth
would not change. Governments may be forward thinking en-
ough to the point where they could begin to plan for the poten-
tial of another visit by the extraterrestrials. If we are able
determine the artefact’s point of origin, there may be a
groundswell to send a message back to the new species, telling
them who we are, and we have found the artefact.

Discovery of a ‘Living Exoplanet’

Success in discovering exoplanets has occurred at a rapid pace
due to amazing advancements in technique and technology
over the past two decades. We currently look for Earth-like
worlds, containing liquid water on the surface, within the hab-
itable zone of a star. However, finding a living exoplanet, an
Earth-like planet with an existing industrialized civilization,
is beyond our current capabilities. This scenario is akin to look-
ing through a telescope at a remote desert island from a ship
many miles off the coast to try to see smoke from native cook-
ing fires. We cannot detect the presence of greenhouse gas in
the atmosphere of an exoplanet and determine whether the
gasses are produced as a result of industrialization. We also
cannot detect electromagnetic signals from local exoplanet
radio broadcasts, the presence of satellites or local satellite
transmissions from interstellar distances.
We could confidently assume sometime in the future the

technological advancements necessary to find living exopla-
nets will be developed. If this is the first discovery of extrater-
restrial life, it will have some unique implications. We will
know another intelligent civilization exists, and if the star is
close enough to our Solar System, the civilization could have
existed during human existence on the Earth or still be in exist-
ence at time of discovery. If the distances are close enough,
communication would be possible, but unless the other species
has interstellar travel capability, further interaction will not be
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possible. The risk to the Earth in this case would be almost
zero. Social and societal changes would occur on a slightly
higher level than in the artefact scenario, particularly if the ex-
traterrestrial civilization was still in existence. Day-to-day life
on the Earth, after the initial excitement of the announcement,
would quickly return to normal. There is no required public
call-to-action resulting from this announcement. If we deter-
mined the extraterrestrial civilization was still active, Earth
governments would likely begin to work together to develop
a communications plan to reach out to the extraterrestrials
and begin a dialogue.

Discovery of a SETI signal

Receipt of a SETI signal is indicative of an intelligent species
capable of transmitting an intentional signal of their existence
strong enough to reach the Earth. The signal may be targeted
for us because we were detected, or may be a general hailing
type signal. In either case, the existence of extraterrestrial intel-
ligent life will be confirmed. Receipt of an intentional signal is
our first interaction with the extraterrestrials. If we decide to
respond, we will have more interactions. The overall risk to
the Earth would be moderate in this case because we do not
know what interaction with this species would ultimately
mean. Will they visit? Are they friendly? What are their
moral principles? Do they have diseases for which we do not
have anti-bodies? Could they send an electromagnetic virus sig-
nal through interstellar space and disable our computer and
communications networks? These are some of the questions
which will require extensive study after a message is received.
Social and societal order would surely change as a result of

questions or concerns related to these issues. Day-to-day life
would also change as the global discussion begins regarding
how to respond, what will be said, and who will say it. This
will be a planet-wide discussion across all media forms.
Governments, the UN and other institutions will be actively
mobilized to participate in the development of a planetary
strategy to construct a response. It is certain there will be fringe
groups or rogue governments who will not agree with the ma-
jority consensus on constructing a message, its content, or the
extent to which their views are represented. This may led to
heightened international tensions or conflict and will have to
be carefully managed.

Discovery of incoming spaceships

Most people are familiar with this scenario which has been po-
pularized in numerous books, television shows, and movies.
Inhabited spaceships are detected inside the Solar System on
a trajectory towards the Earth. Although this scenario is highly
unlikely, it cannot be completely discounted in this analysis for
several reasons. In this scenario, an immediate global an-
nouncement and response will be required. If ships are in-
coming, interaction with these extraterrestrials is a certainty
whether we want it or not. The risk to Earth will be extremely
high because we will not know their intentions and if their in-
tentions are not peaceful, we may have no way to defend our-
selves. Even if they are peaceful, the risk of an unknown
pandemic from the visitors still exists. Social order and

day-to-day life could be disrupted or disintegrate entirely due
to widespread fear, chaos, hoarding and panic. Immediate,
massive, coordinated and extensive mobilization will be re-
quired from governments and other global institutions to
maintain local order, organize a global reception committee,
and develop a contingency planetary defence strategy.

Announcement implications

Each of the above scenarios generates a different type of dis-
covery announcement to the global public. A summary of
characteristics as described above for each scenario plus the
main characteristics of the associated discovery announcement
is found in Fig. 1. An announcement of the discovery of extra-
terrestrial life may have several different objectives including
providing information, increasing awareness, encouraging ac-
tion, building consensus, changing behaviour, promoting com-
munity participation, resolving conflict or asking for input
(Jackson 2010). These objectives are not mutually exclusive.
The future announcement of a definitive discovery of an-

other life form in the Solar System from astrobiological
searches would, as in the ALH84001 case, spark a broad global
discussion about our place in the Universe and may serve, in
some sense, as a unifying force for humanity. The tone of
this announcement would be upbeat, positive and informa-
tional. There is no public call to action required or emergency
mobilization. There is no time sensitivity to this announce-
ment. The case of discovery of an extraterrestrial artefact
leads to an announcement similar in structure and tone to
the announcement of non-intelligent extraterrestrials. Global
mobilization or public response is not required. The announce-
ment tone remains positive and educational with perhaps in-
creased social or spiritual inspiration from the knowledge of
existence of another intelligent species.
The discovery of intelligent extraterrestrials in the cases of a

living exoplanet, SETI signal or incoming spaceships raises the
intensity, tone, public call-to-action, societal implications and
time sensitivity of the resulting discovery announcement. In the
case of discovery of a living exoplanet, the issues of extraterres-
trial intelligence, multiple intelligent civilizations in the
Universe and our response policy become part of the an-
nouncement. Follow-on discussion and debate about a poten-
tial response will be widely scrutinized and debated. The SETI
signal case raises the issues of extraterrestrial intent and our re-
action to their intent to the forefront of the announcement.
Why the signal was sent, the ‘real’ intentions of the extraterres-
trials, howwe respond, whenwe should respond, dowe prepare
a planetary expedition or a planetary defence are all fair topics
for the initial and follow-on announcements. There will likely
be a public call-to-action to remain calm and possibly for sug-
gestions on responding.
The discovery of incoming spaceships would elicit the most

strident announcement in tone and intensity. This would be
similar to warning announcements about severe storms or
other pending natural disasters but would take place on a glo-
bal level. There would be strong direction from authorities to
the public, law enforcement, the military, the scientific com-
munity and other groups. Information would be time-sensitive
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as the arrival of the extraterrestrials would be imminent. There
would be a series of ongoing real-time updates as the time of
encounter drew closer. The highest level of authority would
be the visible face to the public in this type of announcement.

Evaluation of current announcement protocols for
extraterrestrial life

Overview

There are two current announcement protocols for the discovery
of extraterrestrial life. Race &Randolph (2002) developed a sug-
gested set of protocols for the discovery on non-intelligent
extraterrestrial life. Discovery of intelligent life is governed by
the SETI ‘Declaration of Principles Concerning Activities
Following the Detection of Extraterrestrial Intelligence’ (Tarter
&Michaud 1986, 1987). The two documents are similar in sev-
eral ways. First, they both call for multiple means of scientific
verification of the discovery prior to informing public officials
and subsequently conducting a public announcement. Open
access to data and research methods is also a feature of both
protocols. Restraint of follow-up is also evident in both sets
of guidelines. The SETI guidelines specify no response will
occur ‘until appropriate international consultations have
taken place’ (Tarter & Michaud 1986, 1987). Race &
Randolph (2002) state with respect to the discovery of non-
intelligent life that ‘No further missions or activities prior to in-
ternational consultation’. The main difference between the two
protocols is found in the first principle of the protocol for dis-
covery of non-intelligent life which states, ‘If evidence of extra-
terrestrial life is found, do no harm. Avoid intrusive action
until full consultation can be made’, and ‘protect and preserve
the ET life form’ (Race & Randolph 2002). In the event of a
signal detection, the SETI Principles seek to ‘protect the appro-
priate frequencies by exercising the extraordinary procedures
established within the World Administrative Radio Council
of the International Telecommunications Union’ (Tarter &
Michaud 1986, 1987).
There is general agreement among the scientific community

about the validity of these protocols and the need to use them
in the event of a discovery. Outside this community there is no
formal recognition of either set of principles and thus no assur-
ance they would be utilized in the event of a discovery. Unlike
the NEO case, neither the SETI protocol nor the protocol for
non-intelligent life is recognized by UNCOPUOS or any other
government authority. This severely limits their practical

application and potential effectiveness in the event of an actual
discovery.
The ALH84001 case is the only historical test case of any of

the scenarios for the discovery of extraterrestrial life. In this
case, the NASA team performed multiple verifications and in-
cluded several members who served as ‘devil’s advocates’ and
were commissioned to try to disprove the main findings
(Sawyer 2006). The team informed United States government
officials, up to and including the President, prior to announc-
ing their findings. Intentionally or unintentionally, this team
followed the discovery protocols almost verbatim with full
governmental cooperation and delivered a credible global an-
nouncement. Positive public reaction to the announcement led
to increased legislative support for expansion of robotic explo-
ration of the Solar System resulting in increased funding for
missions (Sawyer 2006; Rothschild 2009). The announcement
also led to a spirited ongoing scientific debate about the actual
existence of microfossils within ALH84001 that remains unre-
solved (Sawyer 2006; Rothschild 2009).

Evaluation criteria

There are several criteria that can be applied to the two proto-
cols for the announcement of discovery of extraterrestrial life
to make a subjective judgment regarding their overall effective-
ness, areas of strength and areas needing improvement. The
first set of criteria is related to the personality of announcement
protocols and encompasses the variables of leadership, shaping
the message, ability to manage in an interconnected world,
trust and risk communications. The second set of criteria is
centred the protocol’s foundational principles and applies to
how the protocol is intended to operate. This set of criteria in-
cludes the announcement process, how the announcement is
organized and managed, and how collaboration and cooper-
ation is encouraged throughout the process.

Leadership

Although neither of the protocols names an actual leader for
the discovery announcement, both protocols display adequate
leadership principles. Each protocol positions the actual dis-
coverer(s) of extraterrestrial life as the primary global face of
the initial announcement. Each protocol calls for the establish-
ment of an additional set of communicators from the scientific
community to provide support for the announcement by serv-
ing as the primary local face of the announcement within their
respective countries. These policies allow for the discoverer(s)
to get deserved global credit and recognition. It also provides a

Fig. 1. Characteristics of extraterrestrial life discovery scenarios.
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network of local experts who can deliver information about the
announcement in the local language. It also relieves the dis-
coverer(s) of the burden of having to respond to media requests
in every country. The SETI protocol discusses how the network
is staffed, set up, and activated through the International
Astronautical Union and other groups. One could envision
the global announcement being supplemented in the USA by
credible, media savvy scientists such as Dr Seth Shostak from
the SETI Institute, NASA’s Dr Christopher McKay or Dr
Lynn Rothschild, Dr Neil deGrasse Tyson from the
American Museum of Natural History, Dr Laura Danly of
Griffith Observatory and many others. They would provide
enormous credibility for the announcement and capably en-
gage the public.

Shaping the message

The processes of ensuring independent verification of the dis-
covery and alerting national as well as global leadership prior
to an announcement are precursor elements of shaping the
message. However, neither protocol addresses this area head
on. Strategic communications of social change involve sus-
tained engagement of the public through the media over the
long term (Eyre & Littleton 2012). It also involves managing
beyond the 24 h news cycle to shape effective narratives
which construct realities for the audience (Eyre & Littleton
2012). Telling an effective story about the discovery is essential
to driving public support for engaging and funding follow-on
efforts related to the search for life. The NEO protocols also
contain several elements of message shaping similar to the pro-
tocols concerning the discovery of extraterrestrial life. These
are found in the area of educating and informing policy ma-
kers. The NEO protocols go further by calling for identifi-
cation of key entities relevant to public safety at a region
level and engagement of these organizations about the threat
of NEO’s prior to an incident. This should drive additional
support and cooperation from authority figures in the event
of an actual incident.

Ability to manage in an interconnected world

Both protocols require updating in this area. The SETI
Principles were authored in 1990 and the principles for dis-
covery of non-intelligent life were authored in 2002. In the in-
tervening years the level of global connectivity has grown
exponentially requiring the use of multiple media forms by
communicators to reach widest possible audience. The NEO
protocol calls for the use of a wide variety of ‘tools’ to com-
municate with the public to drive awareness and desired ac-
tions, if any (Williamson et al. 2012). None of the protocols
mention the use of social media in any context. Given the
many widely publicized difficulties with managing real-time
content and response through social media, this many not
necessarily be a deficiency. Despite its potential pitfalls, social
media is a trusted source of information by a significant seg-
ment of the public and must become an integral part of an an-
nouncement process.

Trust

Both discovery protocols are built on apparent ethical frame-
works and convey adequate levels of trust the announcement
will be delivered fully and truthfully to the public. This is evi-
dent in the policy of open access to data andmethods related to
discovery for the scientific community and in the declaration
an open, prompt announcement of the discovery will be
made to the public. Supporting documents to the protocols rec-
ognize the risk of leaks cannot be eliminated, necessitating an
announcement be delivered as soon as the findings of a dis-
covery are verified. This ensures the first analysis of the an-
nouncement is provided by the more responsible segments of
the media and helps to increase overall public trust in the deliv-
ered content. The discovery protocols also contain provisions
for follow-up activities to ensure ongoing analysis and revision
of the initial discovery findings.
Unlike the discovery protocols, the NEO protocol actually

mentions ‘trust’ and ‘transparency’ as key principles. One ad-
ditional element of the NEO protocol, not found in either dis-
covery protocol, is the need for the communications leadership
team to ‘deal directly with misinformation and conspiracy the-
ories in an upfront manner’ (Williamson et al. 2012). This
serves to provide an additional level of trust within the an-
nouncement process.

Risk communication

As previously discussed, risk is present at some level in four of
the five different discovery scenarios, but neither the SETI
protocol nor the non-intelligent life discovery protocol ad-
dresses risk. Given the massive global impact of a discovery
announcement the element of risk communication must be a
foundational part of the announcement protocol because it
is the public perception of risk, rather than the actual risk,
that becomes the reality requiring action (Frewer 2004).
Frank and open discussion of potential risk at the time of an-
nouncement will have the effect of improving the public level
of trust with the announcement team. It will also serve to blunt
efforts of those who may try to raise untruthful concerns or
profit from false public perceptions of risk. The NEO protocol
contains a major section on risk communications which
call for active participation with risk communication
experts prior to an announcement (Williamson et al. 2012).
Different levels of risk for an NEO threat (general, a few
years advance notice, imminent) are identified (Williamson
et al. 2012).

Announcement process

There are several major factors used to determine, at a
high level, the effectiveness of an announcement process. A
process must be written in a manner which is well understood,
conveys how the process works, who is responsible for the
overall process and each individual component of the process.
There must be evidence the process has been agreed to by
all stakeholders. The process should be current and reflect
current world conditions. There should also be analogues
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which will provide useful comparison to an announcement of
this scale.
Both discovery protocols are well written, easy to under-

stand and provide credibility that, if followed, will result in
the announcement of discovery of extraterrestrial life being
truthfully and openly delivered. The protocols provide a high
level flow which adequately conveys how the process works.
Other than providing responsibilities for the discoverer(s),
neither protocol describes individual responsibilities for
major portions of the process. There is no evidence of agree-
ment by outside stakeholders to either discovery protocol.
The SETI protocol is 24 years old and the non-intelligent dis-
covery protocol is 12 years old. By comparison the NEO pro-
tocol, published in 2012, is well written, and contains
significant outside stakeholder agreement through the UN.
The NEO protocol does not provide a flow of activities or
names but it does list responsible groups within the NEO
team (Williamson et al. 2012). The ALH84001 case is a very
useful analogue for determining the effectiveness of the
discovery process. Examples outside the space industry of
major events which can be used as communications analogues
include the communication performance during the 2011
Fukushima nuclear disaster resulting from a large tsunami,
the Christmas 2004 tsunami in Southeast Asia, the response
to Hurricane Katrina or the attacks of 9/11/2001
(Williamson et al. 2012).

Organization and management

Evaluation of organizational and management structure of the
discovery protocols is constrained through examination of sev-
eral factors. Neither process declares who is in charge of a dis-
covery announcement or provides a management structure.
The sponsoring authority for each protocol is the scientific
community. The steps necessary to ensure validation of dis-
coveries are well defined and prescribed in each process. The
Rio and London Scale addendums to the SETI protocol
serve as adequate filters to deal with false signals or hoax at-
tempts (Shostak & Almár 2002; Almár 2011; Almár &
Tarter 2011).
The NEO protocol outlines the responsibilities of three

groups: the Informational Analysis and Warning Network
(IAWN) responsible for communications of a hazard; the
Mission Planning and Operations Group (MPOG) responsible
for organizing a response mission; and the Intergovernmental
Mission Authorization and Oversight Group (MAOG) re-
sponsible for authorizing responsive action in the event of an
NEO hazard. Authority for the NEO principle emanates
from the UN and from the responsible agencies of spacefaring
nations (Williamson et al. 2012).

Collaboration and cooperation

Both discovery protocols advocate collaboration and cooper-
ation, with the SETI protocol providing more specific detail
about the collaborating groups. The SETI protocol calls for
collaboration at the international level to determine how to re-
spond to a received signal. Both protocols generally mention
working with the UN and other responsible government

entities as part of their announcement process. The NEO pro-
tocol calls for active engagement and education of government
officials and other stakeholders, assigning this responsibility to
the IAWN. The high-level working relationship with
UNCOPUOS is also described.

Results

Overall evaluation of the research finds there is an adequate
process in place to handle the low-risk scenarios of extraterres-
trial discovery; the discovery of non-intelligent life and the dis-
covery of an artefact. This is due primarily to the lack of human
interaction with the extraterrestrial life form, the low-risk pre-
sented to the Earth by these types of discoveries, the limited
need for global mobilization or public response, and the
prior experience gained from the ALH84001 announcement
and other analogue situations. Although there are several no-
table but addressable gaps, announcements of low-risk dis-
coveries of extraterrestrial life can be adequately delivered
and managed.
Announcement of higher risk discovery scenarios are more

problematic. Several major gaps exist in this area including,
most importantly, the lack of support or endorsement from
the UN or national governments. Focused planning groups,
covering key components of the discovery announcement,
are not identified. Should a situation arise where there is a
high risk to Earth, or interaction with the extraterrestrial life
form is imminent, we could find ourselves scrambling to as-
semble a credible announcement and organized response.
This may make obtaining the desired action required from
the public or institutions difficult. Finally, the use of two sep-
arate sets of guiding principles for the discovery of intelligent
and non-intelligent life is confusing and requires duplicate
management effort.

Recommendations

Prominent members of the scientific community believe the
discovery of extraterrestrial life will occur within the next dec-
ade or two. If this is true, the date of discovery will be the most
famous date in human history. The words and images from
that day will be indelibly imprinted in the minds of the entire
planet and the historical record forever. The efforts, up to this
point, of the scientific community to prepare us for this an-
nouncement have been considerate and commendable. With
some additional coordinated effort we can be fully prepared
to deliver the announcement of the discovery of extraterrestrial
life and handle any foreseeable scenario.
Five major recommendations result from the research. First,

there needs to be a single protocol for the discovery of extrater-
restrial life to cover all scenarios. This will help unify the scien-
tific community over a single set of guidelines covering all
possible scenarios. The guidelines can be written to account
for differences between the various scenarios of extraterrestrial
discovery. Second, the scientific community must gain accept-
ance from national governments and theUN for the single pro-
tocol. This will provide authority for handling and announcing
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the discovery of extraterrestrial life. It will also position re-
sources and appropriate action by governments if needed.
Adoption of a single protocol by the scientific community
for the discovery of extraterrestrial life will streamline the effort
of obtaining endorsement from UNCOPUOS and national
governments.
Third, the guidelines need to formally identify who leads the

announcement process, including a basic organizational
framework for handling a discovery event. Groups tasked to
handle communications planning, response planning and an
emergency action group should be created and chartered.
The announcement process needs to be outlined, documented
and formally tested. This will ensure the process will work
when it is used in a real situation.
Fourth, the protocols must reflect contemporary elements of

communication strategy, including the need to shape messages
by educating stakeholders as well as the public prior to an-
nouncement, utilization of current media outlets and social
media, implementation of strategies to deal with misinfor-
mation, hoaxes, and fringe groups, and full inclusion of current
risk communication principles as part of the overall announce-
ment process. Finally, the scientific community must develop
additional efforts to promote collaboration and cooperation
from outside the scientific community in the development
and operation of the announcement protocol for the discovery
of extraterrestrial life. Support must be garnered prior to an
event to ensure it is in place when it is actually needed. This
will add authoritative strength to the protocol and may result
in additional support as well as funding for the overall effort to
search for extraterrestrial life.
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