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Introduction:  The ethical and policy implications 

of questions about protection of Mars and other celes-
tial bodies are not currently addressed by either the 
Outer Space Treaty (OST) or COSPAR planetary pro-
tection (PP) policies.  For example, PP policy for Mars 
has sought  historically to protect the integrity of mis-
sion science during the near-term period of biological 
exploration, without any explicit mention or considera-
tion of the impacts of spacecraft or mission activities 
on extraterrestrial environments or life forms that may 
exist there.     Recent advances in our understanding of 
the hardiness of terrestrial microbes coupled with in-
creased evidence suggesting the potential for sensitive 
areas with liquid water on Mars call into question the 
adequacy of current and past PP controls  for avoiding 
harmful contamination. Recognizing these concerns, 
the National Research Council report on Preventing 
the Forward Contamination of Mars (2006) recom-
mended the need for a workshop and international 
deliberations to consider whether PP policies should 
be extended beyond protecting the science to include 
protecting the planets. 

 The urgency to consider these ethical issues is 
heightened by our current uncertainty regarding the 
extent and distribution of sensitive martian environ-
ments, the past failure rate and cleanliness levels of 
previous Mars landers, and the projected rapid pace of 
future spacecraft investigations on Mars.   The NRC 
report calls for a workshop to focus explicitly on 1) 
ethical implications for minimzing impacts on poten-
tial indigenous biospheres, 2) determining whether 
revisions to current PP policies are necessary to ad-
dress theses concerns, and 3) consideration of  how to 
involve the public in a dialogue about ethical aspects 
of planetary protection.   In essence, the NRC report 
challenges the space community to broaden the scope 
of its concerns from just protection of the science, to 
include questions of ethical space travel and explora-
tion in the broadest sense.  Such a workshop will raise 
unique challenges that ethicists and other have not yet 
carefully considered. 

Even on Earth, qustestions about humankind’s 
moral obligations and duties to non-human life are 
hardly settled, as demonstrated by continuing debates 
over environmental ethics.  If moral obligations and 
duties to diverse life-forms, including microbial life 
are basically taken for granted on Earth, what funda-
mental ethical principles should apply in the face of 

possible extraterrestrial life, on Mars or elsewhere?  
Who should be involved in considering these broad 
issues—and how can we ensure that no important 
voices are excluded from the ethical discourse?  
    One approach to framing and focusing the inquiry 
and discussion of ethical isssues for soalr system ex-
ploration is to work analogously through analyses of 
relevant case examples.  For example,  the already 
existing international treaties related to space espe-
cially the Outer Space Treaty, address certain ethical 
concerns, but are mute  or ambiguous on others. Like-
wise, work already done about environmental ethics 
and natural areas on our home planet is useful to iden-
tify important concerns and gaps.  In the paper, we 
present a typology of different approaches developed 
for  environmental ethics in general,  assess the various 
strengths and weaknesses for an ethical framework  for 
Mars and the solar system, and build a preliminary 
ethical framework that may contribute to productive 
discussion of  space ethical concerns  in a future work-
shop as well as within the space community at large. 
    The third goal of a workshop – how to involve the 
public in a dialogue about the ethical aspects of plane-
tary protection – poses a different set of ethical and 
practical challenges.  Here again, analogous examples 
are useful, such as the public dialogues related to map-
ping and mainpulating the human genome. The suc-
cesses and failures of various attempts at involving the 
public in societal decision making will likewise be 
instructive in developing guidelines on how to pro-
ceed.  
      The overall goal of this analysis is to provide a 
useful starting framework to help  frame, think about, 
and discuss the ethical issues related to planetary pro-
tection of Mars and beyond. Ultimately, this informa-
tion should provide useful background information for 
any workshop on space environmental ethics and also  
provide general information to help  the public under-
stand the issues we face.  
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