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Unit overview

Abstract

Terraforming means making other planets more like Earth, so that human beings can live there. Mars is presently under consideration for terraforming.

This topic examines some of the ethical and spiritual/religious issues surrounding the technological challenge of turning the ‘Red Planet’ into another blue-green planet like Earth. Students will consider on what basis humans attribute value to things – both living and non-living. They will also explore ideas of human responsibility and stewardship emanating from the Genesis tradition.  Terraforming offers possibilities for thinking about the environment from a rather different angle.

Students will examine differing points of view and be helped to form reasoned personal opinions. They will have an opportunity to reflect upon the spiritual implications of these questions.
Is Mars ours for the taking?

Background information: What is the terraforming debate?

The scientific and technological challenge
Scientists are debating terraforming as they plan interplanetary expeditions. One day NASA plans to land the first human on Mars. In the meantime it is researching the future possibilities of Mars as a ‘new frontier’, a new home for life forms at present able to exist only on Earth.

Mars at present is cold, (around –60 Celsius), almost airless and probably lifeless.  Terraforming Mars would mean artificial melting of the polar ice-caps and the permafrost to produce liquid water and gaseous carbon dioxide, thereby increasing the surface temperature; and artificial production of gases to raise temperature and pressure and ultimately to provide protection from UV radiation for any newly introduced life forms.

There are already a number of ideas for how this massive undertaking could be begun including positioning solar mirrors in space and detonating nuclear devices underground. This would be a huge engineering and technological challenge, to which some scientists, technicians and engineers are understandably drawn.

Ethical and theological issues

Terraforming raises ethical questions, and is not as straightforward as it may at first appear. If something is a member of the ‘moral community’ then that means it is given some moral significance or value in the scheme of things (by humans).  If something is not part of the moral community then that means it is simply not considered in the process of ethical decision-making.  Most entities in our known universe are considered to be outside the moral community, and therefore are accorded no consideration or rights.

A growing number of philosophers and theologians are entering the debate and are reflecting on how and why we make such choices, and on the influence of religious and cultural traditions on these choices. They ask whether inanimate objects should be seen as worthy of moral consideration.  At present, a river or mountain or planet is only accorded moral worth if it is instrumental in supporting life.  On this basis, terraforming Mars seems perfectly acceptable.

However, Mars exists in its own right. In a non-human way it is perfect, following the natural laws of the universe.  What does our desire to terraform it say about the way we humans see ourselves in relation to the universe? The word ‘arrogance’ has been used.  Some philosophers argue for a values system based on ‘cosmocentric ethics’ – a system which regards all entities as being worthy of moral consideration, though not necessarily of equal moral significance. 

The debate can only become more vigorous as the links between Earth and Mars grow closer.

 Key Quotations

Terraforming is a process of planetary engineering, specifically directed at enhancing the capacity of an extra-terrestrial planetary environment to support life.  The ultimate in terraforming would be to create an uncontained planetary biosphere emulating all the functions of the biosphere of the Earth – one that would be fully habitable for human beings.
M J Fogg, ‘Terraforming’ 1995 pp 89-90. Society of Automotive Engineers.
Terraforming demonstrates at least two serious defects of moral character: an aesthetic insensitivity and the sin of hubris….to change whole planets to suit our ends is arrogant vandalism.

Hubris involves glorying in one’s own powers, a false optimism about them, and a haste to put them to the test.  A lack of self-knowledge and self-reflection is also characteristic.
R Sparrow, ‘The ethics of terraforming’ 1999 pp 227-236.
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Mars may someday provide a home for a dynamic new branch of human civilisation, a new frontier, whose settlement and growth will provide an engine of progress for all humanity for generations to come.
R Zubrin, Chief Engineer of Lockheed Martin, ‘The case for Mars; the plan to settle the Red Planet and why we must.’ 1996 pp 248-9.  The Free Press.
Mars, the Red Planet, is a beautiful and interesting place in its own right.  It has magnificent canyons (Valles Marineris is longer than any canyon on Earth) and soaring extinct volcanoes (Olympus Mons is 26 kms high), together with beautifully-sculpted white polar caps containing frozen water and carbon-dioxide, and a great variety of cratered and geologically layered terrain.  Mars has seasons and its own weather system – high white clouds, ground mists and frosts, and planet-wide dust storms that last for months. Terraforming would, of necessity, change or destroy much of this. Although Mars harbours no life forms, as far as we know, it has significant intrinsic value – a value that exists irrespective of any value that humanity may place on it.
P. York, who is working on a PhD on terraforming at the 

University of Queensland, Australia.
God created man in his own image … and God said ... fill the earth and subdue it; have dominion over the fish of the sea, over the birds of the air, and over every living thing that moves on the earth.
Genesis 1 vs 27–28
That’s what we’re born for – to stand on a new world and look for the next one – that’s who we are.
‘Maggie’ in the video ‘Mission to Mars’  
The term ‘richness’ is typical for the deep ecology order, and indicates that you will have abundance all around you - not killing nearly every whale until they are threatened, but protecting them so that they are all over the Atlantic, so that a ship will have to change course, ‘Oh there’s a blue whale…’ 
Arne Naess, Norwegian ecological philosopher, on Australian radio broadcast, 1998.  

Overall aim 

· to introduce students to the current terraforming debate 
· to raise awareness of the new ethical issues arising from advancing space technologies 
· to engage students in purposeful and knowledgeable debate
11-14 years (Lessons 1 – 4):
At the end of the topic, we hope that most students will:

· understand the meaning of the term ‘terraforming’ 

· understand that there are ethical issues at the heart of the terraforming debate, and be able to explain differing viewpoints 

· state an opinion and give reasons for it 

· reflect upon human relationships with the natural world 

Some will not have progressed so far and will; 

· understand the meaning of the term ‘terraforming’

· be able to give at least one reason for and against terraforming in the ethical debate 

· state an opinion in simple terms 

· know that humans value some things more than others depending on their world view
Others will have progressed further, and will; 

· understand and explain the ethical issues at the heart of the terraforming debate 

· formulate their own reasoned response
· reflect upon human relationships with the natural world, and give an opinion on whether non-living entities have some or any intrinsic value 
· begin to understand issues linked to the so-called  ‘anthropic coincidences’ and the argument from design
14-16 resources (Lessons 5 – 8):

At the end of the topic, we hope that most students will:

· know and be able to explain the meaning of the term ‘terraforming’ 

· understand that there are ethical issues at the heart of the terraforming debate, and explain in detail differing viewpoints
· state their own opinions about terraforming, justifying them in reasoned ways 

· reflect upon human relationships with the natural world 

· be able to explain the term ‘stewardship’
· reflect on their own relationship with the natural world
Some will not have progressed so far and will; 

· understand the meaning of the term ‘terraforming’ 

· be able to give at least one reason for and one reason against terraforming 

· state their own opinion on terraforming and justify it 

· know that humans value some things more than others depending on their world view
· be able to explain the term ‘stewardship’
· reflect on their own relationship with the natural world
Others will have progressed further, and will; 

· understand and explain the ethical issues at the heart of the terraforming debate 

· formulate their own reasoned response to the debate 

· reflect upon human relationships with the natural world and give an opinion, supported by examples, on whether non-living entities have intrinsic value 
· begin to understand eco-environmentalism and its importance to the universe
· be able to explain the term ‘stewardship’
· reflect on their own relationship with the natural world
Key questions

· What is terraforming? Can it be done? Should it be done?

· What responsibilities do we humans have to the known universe?

· Are living things the only things to have rights?

Learning objectives

1. To appreciate the uniqueness and beauty of Mars through a study of images
2. To become familiar with the term ‘terraforming’ and to understand the intentions of the Mars Exploration Programme
3. To identify key beliefs behind differing points of view
4. To formulate reasoned opinions and viewpoints, linked to personal beliefs
5. To reflect upon human motivation in the area of terraforming
6. To consider on what basis humans attribute value to things – both living and non-living
7. To explore the notion of ‘stewardship’ emanating from the Genesis tradition, and to consider the argument from design.

Learning outcomes

1. Identify and describe own emotional and aesthetic responses to visual images of Mars

2. Use an understanding of the term ‘terraforming’ to propose own ideas for how it would be achieved
3. Explain differing points of view in the terraforming debate, identifying key beliefs and formulating personal responses
4. Describe own values and reflect on own relationship with the natural world
5. Consider on what basis humans attribute value and rights to some entities above others
6. Interpret a passage from the book Genesis and consider its relevance to environmental problems in the world today
7. Understand, through discussion, ideas which have led to the argument from design (11-14 materials only)

Resources & teaching materials

Books

· The Planet Mars; a history of observation and discovery by William Sheehan (Arizona University Press or whole text available on web).  This book tells you – in detail - everything you could want to know about Mars.

· Voyage to Venus by CS Lewis. An intriguing fictional account of people from earth encountering a civilisation on Venus with all the conflicts of ideology you might expect.  Contains a range of theological issues along the way.  Voyage to Venus is one of a trilogy of science-fiction books by Lewis, the others being Out of the Silent Planet (i.e. Mars) and That Hideous Strength.

· Life’s Philosophy: reason and feeling in a deeper world by Arne Naess.  Naess coined the term ‘deep ecology’ with reference to the debate about the connectedness of human rights and the rights of other entities in nature/the universe
Video
· Students may be familiar with Total Recall (18), a science fiction film set on an airless inhabited Mars.

· The Hitchhiker’s Guide to the Galaxy, from the book by Douglas Adams, contains a section on custom-built luxury planets being made on the planet Magrathea.  Could raise interesting discussion on consumerism.  (Or see Chapter 15 of the book for the legend of Magrathea.)

· Mission to Mars (PG): ‘…the year is 2020 and the first manned mission to Mars lands safely …’ This film is full of suspense as well as realistic images of the surface of the red planet.

· The search for Spock (Star Trek) has a short section about 5-10 minutes into the film which illustrates well what terraforming hopes to achieve.
· Christian Aid’s RE Curriculum for Global Citizenship (KS3 pack) has a useful video, one section (running time 4 minutes) showing both the beauty of creation and also what humankind has done to it. Turn off the sound/narration and accompany the images with classical music for additional impact. 

Web:

· NASA website http://mars.jpl.nasa.gov/science (contains copyright-free images and information about the Mars Exploration Programme and its four science goals).

· NASA website http://mars.jpl.nasa.gov/technology  (contains copyright-free images and gives details of the technologies that enable Mars exploration).

· Hubble website http://hubblesite.org/newscenter/archive/2001/24/   (contains copyright-free image of ‘the best view of Mars ever obtained from Earth’ and related links).

· The Mars Society www.marssociety.org. (contains futuristic pictures of an imagined terraformed Mars).

Curriculum links: 

11-14 materials: What are we doing to the environment? QCA RE 7E

GCSE examination full and short specifications across all boards have a unit on Global Issues in which the concept of stewardship is explored.

Content:

11-14 materials

Lesson 1: The Planet Mars
 Duration: 1 hour

· What do we know about Mars?

· The uniqueness of Mars

Lesson 2: What on Earth is terraforming?
 Duration: 1 hour

· What is terraforming?

· Arguments for and against terraforming

Lesson 3: The Perfect Planet
 Duration 1 hour

· Planetary engineering

Lesson 4: Genesis
 Duration: I hour

· Pattern, symmetry and argument from design

· Stewardship in the Genesis tradition 

· How do our choices and interpretations affect our way of life and the planet we live on?

Note: Timings are approximate. If time is limited, it would be possible to omit Lesson 4 without adversely affecting understanding of central issues. Teachers of very able pupils, or those in older year groups, may wish to omit or reduce Lesson 1.

14-16 materials

Lesson 5: The Red Planet
  Duration: 1 hour

· What do we know about Mars?

· The uniqueness of Mars

· What is terraforming?

Lesson 6: Do we have a right to change Mars?
  Duration: 1 hour

· Arguments for and against terraforming

Lesson 7: Do rocks have rights?
  Duration: 1 hour

· Identify key beliefs behind differing points of view regarding terraforming

· On what basis do we assign value to both living and non-living entities?

Lesson 8: Whose universe is it?
   Duration: 2 hours

· The notion of stewardship from the Genesis tradition

· What effect do we have on our planet and the universe beyond?
· How far it is morally right to alter the universe?
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