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Summary
Global threats to the environment demand global solutions and sustainability provides the key.
This paper surveys this challenge with particular reference to Global Warming, describing the
perils of inaction and some strategies for addressing the problem. Those who believe in God
as creator and sustainer have a powerful motivation to care for God’s earth, and to take action
on behalf of the poor, those who suffer most from environmental degradation.
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It has always been important to look after our local environment if
only so that we can pass on to our children and grandchildren an
environment at least as good as we have enjoyed. Today, however,
it is not just the local environment that is at risk but the global
environment. Small amounts of pollution for which each of us is
responsible are affecting everyone in the world. For instance, very
small quantities of chlorofluorocarbons (CFCs) emitted to the
atmosphere from leaking refrigerators or some industrial process-
es have resulted in degradation of the ozone layer; carbon dioxide
that enters the atmosphere from the burning of fossil fuels, coal, oil
and gas is leading to damaging climate change. Pressures from
rapidly increasing world population and from increasing overuse
of the earth’s resources are making such environmental problems
more acute and exacerbating the damage both to ecosystems and to
human communities. The perils of human induced climate change
are now recognised much more widely, frequently described by
responsible scientists and politicians as probably ‘the greatest
problem the world faces’ and as a ‘weapon of mass destruction’.
Global pollution demands global solutions. 

The necessary global solutions need to address human attitudes
very broadly, for instance those concerned with resource use,
lifestyle, wealth and poverty. They must also involve human soci-
ety at all levels of aggregation – international organisations,
nations with their national and local governments, large and small
industry and businesses, non-governmental organisations (e.g
churches) and individuals. To take into account the breadth of con-
cern, a modern term that is employed to describe such environ-
mental care is ‘sustainability’.

What is sustainability?
Imagine you are a member of the crew of a large space ship on a
voyage to visit a distant planet. Your journey there and back will
take many years. An adequate, high quality, source of energy is
readily available in the radiation from the sun. Otherwise, resources
for the journey are limited. The crew on the spacecraft is engaged
for much of the time in managing the resources as carefully as pos-
sible. A local biosphere is created in the spacecraft where plants are
grown for food and everything is recycled. Careful accounts are
kept of all resources, with especial emphasis on non-replaceable
components. That the resources be sustainable at least for the dura-
tion of the voyage, both there and back, is clearly essential. 

Planet Earth is enormously larger than the spaceship we have
just been describing. The crew of Spaceship Earth at six billion and
rising is also enormously larger. The principle of sustainability

should be applied to Spaceship Earth as rigorously as it has to be
applied to the much smaller vehicle on its interplanetary journey.
Professor Kenneth Boulding, a distinguished American economist,
was the first to employ the image of Spaceship Earth. In a publi-
cation in 1966 he contrasted an ‘open’ or ‘cowboy’ economy (as he
called an unconstrained economy) with a ‘spaceship’ economy in
which sustainability is paramount.1

Sustainability is a word that not only concerns physical
resources, but applies equally to activities and communities.
Environmental sustainability is also strongly linked to social sus-
tainability – referring to sustainable communities – and sustainable
economics. Sustainable Development provides an all-embracing
term. The Brundtland Report, ‘Our Common Future’ of 1987 pro-
vides a milestone review of Sustainable Development issues. 

There have been many definitions of sustainability. The sim-
plest I know is ‘not cheating on our children’. To that may be
added, ‘not cheating on our neighbours’ and  ‘not cheating on the
rest of creation’. In other words, not passing on to our children or
any future generation an Earth that is degraded compared to the
one we inherited, and also sharing common resources as necessary
with our neighbours in the rest of the world and caring properly for
the non-human creation.

Crisis of sustainability
The human activities of an increasing world population, together
with the accompanying rapid industrial development, are leading

1 Kenneth Boulding was Professor of Economics at the University of Colorado, some-
time President of the American Economics Association and of the American
Association for the Advancement of Science. His article, ‘The Economics of the
Coming Spaceship Earth’ was published in 1966 in ‘Environmental Quality in a
Growing Economy’ pp 77-82.



to degradation of the environment on a very large scale. However,
some deny that degradation is happening; others deny that degra-
dation matters. Scientists have an important role in ensuring the
availability of accurate information about degradation and also in
pointing to how humans can begin to solve the problems.

Many things are happening in our modern world that are just not
sustainable2. In fact, we are all guilty of cheating in the three
respects I have mentioned. The box lists five of the most important
issues, briefly showing how they are all connected and also linked
to other major areas of human activity or concern. 

To illustrate these connections let me use the example of defor-
estation. Every year tropical forest is cut down or burnt equivalent
approximately to the area of the island of Ireland. Some is to har-
vest valuable hardwoods unsustainably; some is to raise cattle to
provide beef for some of the world’s richest countries. This level of
deforestation adds significantly to the atmospheric greenhouse
gases carbon dioxide and methane, so increasing the rate of human
induced climate change. It is also likely to change the local climate
close to the region where the deforestation is occurring. For
instance, if current levels of deforestation continue in the Amazon,
some of Amazonia could become much drier, even semi-desert,
during this century. Further, when the trees go, soil is lost by ero-
sion; again in many parts of Amazonia the soil is poor and easily
washed away. Tropical forests are also rich in biodiversity. With
loss of forests there will be much irreplaceable biodiversity loss. 

All these issues present enormous challenges. For much of the
rest of this paper I want to address in some detail the world’s most
serious environmental and sustainability issue – one with which I
have been particularly concerned – that of global warming and cli-
mate change, explaining the essential roles of both science and faith
in getting to grips with it.

The science of global warming 
I begin by summarising the basic science. By absorbing infra-red or
‘heat’ radiation from the earth’s surface, ‘greenhouse gases’ present
in the atmosphere, such as water vapour and carbon dioxide, act as
blankets over the earth’s surface, keeping it warmer than it would
otherwise be. The existence of this natural ‘greenhouse effect’ has
been known for nearly two hundred years; it is essential to the pro-
vision of our current climate to which ecosystems and we humans
have adapted. 

Since the beginning of the industrial revolution around 1750,
one of these greenhouse gases, carbon dioxide, has increased by
over 35% and is now at a higher concentration in the atmosphere
than for many hundreds of thousands of years. Chemical analysis
demonstrates that this increase is due largely to the burning of fos-
sil fuels – coal, oil and gas. If no action is taken to curb these emis-
sions, the carbon dioxide concentration will rise during the twenty-
first century to two or three times its pre-industrial level. 

The climate record over recent centuries shows a lot of natural
variability arising from external factors (such as changes in the
sun’s energy or the influence of volcanoes) or from internal varia-
tions within the climate system. However, the rise in global average

temperature (and its rate of rise) during the twentieth century is
well outside known natural variability in recent modern human
times.The year 1998 is the warmest year in the instrumental record
that goes back to 1860. A more striking statistic is that each of the
first eight months of 1998 was the warmest on record for that
month. There is very strong evidence that most of the warming over
the last fifty years is due to the increase of greenhouse gases, espe-
cially carbon dioxide. 

Over the twenty-first century the global average temperature is
projected to rise by between 2 and 6 ºC (3.5 to 11 ºF) from its pre-
industrial level; the range represents different assumptions about
greenhouse gas emissions and the sensitivity of the climate. For
global average temperature, a rise of this amount is large. The dif-
ference between the middle of an ice age and the warm periods in
between is only about 5 or 6 ºC. So, associated with likely warm-
ing in the twenty-first century will be a rate of change of climate
equivalent to say, half an ice age in less than a hundred years – a
larger rate of change than for at least 10,000 years. Adapting to this
will be difficult for both humans and many ecosystems.  

The impacts of global warming
Talking in terms of changes of global average temperature, howev-
er, tells us rather little about the impacts on human communities.
There will be some positive impacts, for instance a longer growing
season at high latitudes. But most impacts will be adverse3. One
obvious impact will be due to the rise in sea level (of about half a
metre a century, equivalent to 20 inches) that is mainly occurring
because ocean water expands as it is heated. This rise will continue
for many centuries – to warm the deep oceans as well as the surface
waters takes a long time. This will cause large problems for human
communities living in low-lying regions. Many areas, for instance
in Bangladesh (Figure 1), southern China, islands in the Indian and
Pacific oceans and similar places elsewhere in the world, will be
impossible to protect and many millions will be displaced. 

There will also be impacts from extreme events. The extremely
unusual heat wave in central Europe during the summer of 2003 led
to the deaths of over 20,000 people. Careful analysis leads to the
projection that such summers are likely to be average by the middle
of the twenty-first century and thought of as cool by the year 2100. 

Water is becoming an increasingly important resource. A
warmer world will lead to more evaporation of water from the sur-
face, more water vapour in the atmosphere and more precipitation
on average. Of greater importance is the fact that the increased con-
densation of water vapour in cloud formation leads to greater
release of latent heat of condensation. Since this latent heat pro-
vides the largest source of energy driving the atmosphere’s circula-
tion, the hydrological cycle will become more intense. This means
a tendency to more intense rainfall events and also less rainfall in

2

2 See, e.g., UNEP, ‘Global Environmental Outlook 3’, London: Earthscan Publications
(2002), p 446.

3 A well illustrated account of climate change and its impacts is that of Al Gore, An
Inconvenient Truth, New York: Rodale (2006).

Important Sustainability Issues
• Global Warming and Climate Change: linked to Energy,

Transport, Biodiversity Loss, Deforestation;
• Land Use Change: linked to Biodiversity Loss, Deforestation,

Climate Change, Soil loss, Agriculture, Water
• Consumption: linked to Waste, Fish, Food, Energy, Transport,

Deforestation, Water
• Waste: linked to Consumption, Sustainability
• Fish: linked to Consumption, Sustainability

Figure 1. Land affected in Bangladesh by various amounts (in metres) of sea level rise. About 10
million people live below the 1m contour.



some semi-arid areas. The most recent estimates indicate by 2050 a
typical increase in many places of around a factor of five in the risk
of the most extreme floods and droughts4. Since, on average, floods
and droughts are the most damaging of the world’s disasters, their
greater frequency and intensity is bad news for most human com-
munities and especially for those regions such as south-east Asia
and sub-Saharan Africa where such events already occur only too
frequently. It is these sorts of events that provide some credence to
the comparison of climate with weapons of mass destruction. 

Sea level rise, changes in water availability and extreme events
will lead to increasing pressure from environmental refugees. A
careful estimate5 has suggested that, due to climate change, there
could be more than 150 million extra refugees by 2050. 

In addition to the main impacts summarised above are changes
about which there is less certainty, but if they occurred would be
highly damaging and probably irreversible. For instance, large
changes are being observed in polar regions. If the temperature
rises more than about 3 ºC (~5 ºF) in the area of Greenland, it is
estimated that melt down of the ice cap would begin. Complete
melt down is likely to take 1000 years or more but it would add 7
metres (23 feet) to the sea level. 

Can we believe the evidence?
How sure are we about the scientific story I have just presented? It
is largely based on the assessments by the world scientific commu-
nity carried out through the work of the Intergovernmental Panel on
Climate Change (IPCC)6. I had the privilege of being chairman or
co-chairman of the Panel’s scientific assessment from its beginning
in 1988 to 2002. Many hundreds of scientists from many countries
were involved in its work. No assessments on any other scientific
topic have been so thoroughly researched and reviewed. In June
2005, the Academies of Science of the world’s eleven most impor-
tant countries (the G8 plus India, China and Brazil) issued a state-
ment endorsing the IPCC’s conclusions7. 

Unfortunately, there are strong vested interests that have spent
tens of millions of dollars on spreading misinformation about the
climate change issue. They first denied the scientific evidence and
more recently have argued that its impacts will not be large, that we
can ‘wait and see’ and in any case we can always ‘fix’ the problem
if it turns out to be substantial. The scientific evidence cannot sup-
port such arguments. 

International agreement required
Global emissions of carbon dioxide to the atmosphere from fossil
fuel burning are currently approaching 7 billion tonnes of carbon per
annum and rising rapidly. Unless strong measures are taken they will
reach two or three times their present levels during the twenty-first
century and climate change will continue unabated. To halt climate
change during the twenty-first century, emissions must be reduced to
a fraction of their present levels before the century’s end (Figure 2).

It is essential that all countries join the international agreements
being negotiated under the Framework Convention on Climate
Change (FCCC). The UK government, for instance, has taken a
lead and has agreed a target for the reduction of greenhouse gas
emissions of 60% by 2050 – a target that recognises that developed
countries need to make greater reductions to allow some headroom
for developing countries. Economists in the UK government

Treasury Department have estimated the cost to the UK economy
of achieving this target as no more than the equivalent of six
months’ growth over the fifty year period8. 

What actions can be taken?
Three sorts of actions are required if such reductions are to be
achieved. First, there is energy efficiency. Very approximately one
third of energy is employed in buildings (domestic and commer-
cial), one third in transport and one third by industry. Means are
available to double the efficiency of energy use in all three sectors,
in many cases with significant savings in cost. Secondly, a wide
variety of non-fossil fuel sources of energy are available for devel-
opment and exploitation, for instance, biomass (including waste),
solar power (both photovoltaic and thermal), hydro, wind, wave,
tidal and geothermal energy. Thirdly, there are possibilities for
sequestering carbon that would otherwise enter the atmosphere
either through the planting of forests or by pumping underground
(e.g. in oil and gas fields). The opportunities for industry for inno-
vation, development and investment in all these areas is large.
Technology Transfer from developed to developing countries is
also vital if energy growth in developing countries is going to pro-
ceed in a sustainable way. 

Stewards of Creation
People often say to me that I am wasting my time talking about
environmental sustainability. ‘The world’ they say ‘will never agree
to take the necessary action.’ I reply that I am optimistic. One rea-
son I give is that I believe that God is committed to His creation and
that we have a God-given task of being good stewards of creation9. 

What does Christian stewardship of creation mean? In the early
part of Genesis, we learn that humans, made in God’s image, are
given the mandate to exercise stewardship/management care over
the earth and its creatures (Gen. 1: 26, 28 & 2: 15). We therefore
have a responsibility first to God to look after creation – not as we
please but as God requires – and secondly to the rest of creation as
ones who stand in the place of God. 

We are only too aware of the strong temptations we experience,
both personally and nationally, to use the world’s resources to grat-
ify our own selfishness and greed: not a new problem, in fact a very
old one. In the Genesis story of the garden, we are introduced to
human sin with its tragic consequences (Genesis 3); humans dis-
obeyed God and did not want him around any more. That broken
relationship with God led to broken relationships elsewhere too.
The disasters we find in the environment speak eloquently of the
consequences of that broken relationship. 

3

4 see for instance on floods in Europe, Palmer, T.N. and Raisanen, J. 2002, Nature (2002)
415, 512-514, and on global extreme droughts, Burke, E.J., Brown, S.J. and Christidis,
N. Journal of Hydrometeorology, in press

5 Myers, N., Kent, J. Environmental Exodus: an emergent crisis in the global arena,
Washington DC: Climate Institute (1995).

6 Climate Change 2001 in four volumes, published for the IPCC by Cambridge
University Press (2001). Also available on the IPCC web site www.ipcc.ch. My book,
Houghton, J. Global Warming: the complete briefing, 3rd edn., Cambridge University
Press (2004) is strongly based on the IPCC reports. Furthermore, a review I have
recently written (Houghton, J. ‘Global Warming, Reports Progress’ Physics (2005) 68,
1343-1403) provides a concise summary of the science and associated impacts.

7 <www.royalsoc.ac.uk/document.asp?id=3222>

8 from an Energy Report by the UK government’s Policy and Innovation Unit (PIU)
2002.

9 see a set of introductory essays, A Christian Approach to the Environment, John Ray
Initiative (2005) (www.jri.org.uk); for a collection of papers addressing the meaning
of stewardship especially but not exclusively from a Christian standpoint, see Berry,
R. J. (ed.) Environmental Stewardship, T & T Clark (2006); see also Northcott, M. S.
The Environment and Christian Ethics, CUP (1996).

Figure 2. Global emissions of carbon dioxide from fossil fuel burning (in billions of tonnes of car-
bon) up to 1990 and as projected to 2100 under World Energy Council scenarios13.  The A and B
curves refer to various ‘business as usual’ assumptions and Curve C is the ‘ecologically driven
scenario’ that would lead to stabilization of carbon dioxide concentration at about 450 ppm.
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Those of us in the developed countries have already benefited
over many generations from abundant fossil fuel energy. The
demands on our stewardship take on a special poignancy as we
realise that the adverse impacts of climate change will fall dispro-
portionately on poorer nations and will tend to exacerbate the
increasingly large divide between rich and poor. Our failure to be
good stewards is a failure to love God and a failure to love our
neighbours, especially our poorer neighbours in Africa and Asia.
The moral imperative for the rich countries is inescapable.

Some Christians tend to hide behind an earth that they think has
no future. But Jesus has promised to return to earth – earth redeemed
and transformed10. In the meantime earth awaits, subject to frustra-
tion, awaiting its final redemption (Rom. 8: 20-22). Our task is to
obey the clear injunction of Jesus to be responsible and just stewards
until his return (Luke 12: 41-48). Exercising this role provides an
important part of our fulfilment as humans. In our modern world we
concentrate so much on economic goals – getting rich and powerful.
Stewardship or long-term care for our planet and its resources brings
to the fore moral and spiritual goals. Reaching out for such goals
could lead to nations and peoples working together more effective-
ly and closely than is possible with many of the other goals on offer. 

New Attitudes
Not only do we need goals, we also need new attitudes and
approaches in the drive towards sustainability – again at all levels
of society, international, national and individual.

For instance, sustainability will never be achieved without a
great deal more sharing. Sharing is an important Christian princi-
ple. John the Baptist preached about sharing (Luke 3: 11), Jesus
talked about sharing (Luke 12: 33), the early church were prepared
to share everything (Acts 4: 32) and Paul advocated it (2 Cor. 8: 13-
15). The opposite of sharing – greed and covetousness – is con-
demned throughout scripture. At the individual level, a lot of shar-
ing often occurs. At the international level it occurs much less as is
well illustrated by the most condemning of world statistics – that
the average flow of wealth in the world is from the poor to the rich. 

One of the biggest ‘sharing’ challenges faced by the international
community is how emissions of carbon dioxide can be shared fairly
between nations. Currently great disparity exists between emissions
by rich nations compared with poorer ones. Expressed in tonnes of
carbon per capita per annum, they vary from about 5.5 for the USA,
2.2 for Europe, 0.7 for China and 0.2 for India. Furthermore, the
global average per capita, currently about 1 tonne per annum, must
fall substantially during the twenty-first century (Figure 3). A pro-
posal by the Global Commons Institute11 is that emissions should
first be allocated to everybody in the world equally per capita, then
transfer of allocations be allowed through trading between nations.
The logic and the basic equity of this proposal is in principle quite
compelling – but is it achievable? A further aspect of sharing,
increasingly recognised by aid agencies, is to share our skills with
the third world – for instance in science and technology. 

You may ask, ’but what can I as an individual do?’There are some
actions that all of us can take12. For instance, we can ensure our homes
and the appliances or the car we purchase are as energy efficient as
possible. We can buy ‘green’ electricity, shop responsibly, use 
public transportation, car-share more frequently and use our bikes
where feasible. We can become better informed about the issues
and support leaders in government or industry who are advocating
or organising the necessary solutions. To quote Edmund Burke, a
British parliamentarian of 200 years ago, ‘No one made a greater
mistake than he who did nothing because he could do so little.’

Partnership with God
We may feel daunted as we face the seemingly impossible challenge
posed by care for the environment and the need for sustainability.
But an essential Christian message is that we do not have to carry
the responsibility alone. Our partner is none other than God Himself.
The Genesis stories of the garden contain a beautiful description of
this partnership when they speak of God ‘walking in the garden in
the cool of the day’ – God, no doubt, asking Adam and Eve how
they were getting on with learning about and caring for the garden.

Just before he died Jesus said to his disciples, ‘Without Me you
can do nothing’ (John 15: 5). He went on to explain that he was not
calling them servants but friends (John 15: 15). Servants are given
instructions without explanation; as friends we are brought into the
confidence of our Lord. We are not given precise prescriptions for
action but are called to use the gifts we have been given in a genuine
partnership. Within the creation itself there is enormous potential to
assist us in the task; the pursuit of scientific knowledge and the
application of technology are an essential part of our stewardship.
Both need to be approached and used with appropriate humility. 

An unmistakeable challenge is presented to the world-wide
Christian church to take on the God-given responsibility of caring
for the environment. It provides an unprecedented mission oppor-
tunity for Christians to take a lead and demonstrate love for God the
world’s creator and redeemer, and love for our neighbours wherev-
er they may be – remembering the words of Jesus, ‘From everyone
who has been given much, much will be demanded’ (Luke 12: 48).

10 see Wright, Bishop N.T. New Heavens, New Earth, Grove Booklets B11, Ridley Hall,
Cambridge (1999).

11 for more details see <www.gci.org.uk>

12 See e.g. ‘For Tomorrow Too’, booklet from Tearfund, www.tearfund.org 2006.
13 from Energy for Tomorrow’s World: the realities, the real options and the agenda for

achievement. World Energy Council Report 1993
14 after Grubb, M, World Economics (2003) 3, p. 145.

Figure 3. Carbon dioxide emissions in 2000 per capita for different countries and groups of coun-
tries14. The global per capita average is shown by the dotted line.


