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Introduction:  When looking for life on other 

worlds we are obviously most preoccupied with think-

ing about how to establish the positive results we hope 

for. The many faulty claims that have been made about 

extraterrestrial life through history, and even in very 

recent times, show us that the question of what it takes 

to establish that there is or have been life on another 

world is very important but also very difficult. The 

opposite question, that is, what it takes to show that 

there is no life on another world [1], does not seem as 

fun and has consequently received less attention. It is 

also as we shall see even more difficult than the posi-

tive question. Even so, it is nonetheless important, and 

it might be even more urgent than the positive question.  

The negative question is important for both princi-

pal and practical reasons. In principle, it is important 

for our ability to say at some point that a world is unin-

habited and thus add new knowledge to the corpus of 

scientific knowledge instead of just postponing the 

judgment indefinitely. Being able to establish that a 

world is uninhabited is also important for the purpose 

of resource allocation and to avoid causing havoc for 

existing life or danger for earth life in connection with 

future missions. 

The asymmetry:  Establishing that there is life on 

a planet, moon or other celestial body, and establishing 

that there is not, are in spite of being opposite sides of 

the same coin, two very different types of tasks. The 

former task can be achieved in the form of a single 

discovery, but how many “non-discoveries” does it 

take to achieve the latter? Strictly speaking, no number 

of failures to find life on a particular world, or in the 

universe outside our own planet in general, can prove 

that it does not exist in the same sense that one positive 

discovery can prove that it exists. 

The asymmetry between proving a universal state-

ment and proving an instance is not unique for ques-

tions regarding extraterrestrial life. This is a well 

known problem in the theory of science and it is dealt 

with in different ways depending on the subject, the 

methods and the purpose of the research [1-4]. The 

question for us will be: How is it best handled when 

looking for extraterrestrial life? 

How to handle the asymmetry:  That we cannot 

show that a world is uninhabited in the same way or 

with the same certainty as we can show that a world is 

inhabited does not mean that the former is a meaning-

less task. It still makes good sense to claim that the 

higher the number of failed attempts, and the better the 

attempts, the more justified we are to claim that the 

world is lifeless. 

We should look at the task of establishing that a 

world is uninhabited as a gradual process asymptotical-

ly approaching certainty rather than as a discovery in 

the traditional sense of the word. 

This means that we can in principle assign a degree 

of certainty to whether a world is uninhabited based on 

our research. In practice we can at least tell if one set 

of unsuccessful missions will provide a higher degree 

of certainty than another set. 

In our particular case, the degree of certainty has to 

be a function of (I) the number of observations, (II) the 

diversity of observations and (III) the quality of the 

observations. 

We also need to decide which degree of certainty 

we need in order to be justified to declare a world life-

less. This decision depends on the circumstances. It 

will for instance take a very high degree of certainty to 

declare a planet lifeless before we start a geo-

engineering project that will substantially alter the con-

ditions for life on the planet. That we need a high de-

gree of certainty does not mean that we can put up the 

decision for ever waiting for ever more and better re-

sults, however. In situations like these there are time 

constraints to consider. That is, we need an answer 

before the geoengineering starts, which means we need 

some upper limit for how long we can go on searching 

before reaching our decision. 

If we want to make it a part of the scientific corpus 

(that is, claim it as a scientific “truth”) that a world is 

uninhabited, the situation is the opposite. We do not 

have to worry about life threatening consequences in 

the same way and could therefore afford to set the 

standard a bit lower. On the other hand, we will not be 

under the same time constraint. 
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