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The most important concept to emerge in the 20th century was the recognition that sustainability
is threatened. A sustainable society is one that functions and lives in such harmony with earth
systems that future generations will be able to function with equal or greater ease and the quality
of life will in no way be diminished.

Evidence of threats to sustainability is found in: global energy use; global climate change; avail-
ability of sufficient safe water; degradation of soil on agricultural lands; food production for a global
population of 9,000 million by 2050; accelerated extinction rates and loss of biodiversity; human
under- and over-nourishment; and the spread of diseases.

Ignorance borne of alienation from nature deprives us of sensitivity to the threats human activ-
ities cause. Alienation may be traced to the agricultural revolution, but has become widespread
and even inescapable for many with massive control of energy and the industrial revolution, depen-
dence on machines, and urbanization. With the control of enough energy to dominate nature and
the achievement of a high, but transient, level of wealth, a world view extolling growth – led by the
highly industrialized nations, but now being emulated in the developing countries – has committed
the world to an unsustainable path.

Because of this, world societies must work to find practical “sustainability” world views to
help guide our future choices. Wise choices will depend upon good scientific understanding and
must be based upon a deep respect for the non-human world and a concern for the future. The
environmental meaning of different world views, whether founded in the world religions or in non-
religious philosophy, share a common concern to promote an equitable, harmonious, and sustainable
relationship between humanity and nature. The similarities in pragmatic meaning in relation to
nature of, e.g., Christian stewardship and Deep Ecology, illustrate this.

Our attention must not be directed towards alternative symbolic or linguistic vocabularies, but
toward the practical environmental commitments that different world views entail. Our problems
have global reach and many of them are urgent, but they are not intrinsically unsolvable. We must
seek ways to find and use common ground in the search for sustainability. We must work together,
but remember that each of us contributes to the final outcome.

1. Introduction

The most important concept to emerge in the 20th
century was the recognition that the sustainabil-
ity of successful human societies is threatened. It
has stimulated a new field of research and inquiry
called “sustainability science”. A recent paper by

23 leading scholars in this new field (Kates et al
2000) began by stating: “The world’s present devel-
opment path is not sustainable”. What must be
done in order to deal with threats to sustainability
can be stated simply. We must identify the nature
of the threats and move toward societal organiza-
tions and behaviors that are sustainable. To state
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that is simple; to do that will be difficult, but will
be greatly facilitated by understanding why the
threats have developed and become as serious as
they are. In other words, we need to ask: what are
the threats, why have they emerged, and what can
we do?

2. What is a sustainable society?

Sustainable humans societies, according to the
World Commission on Environment and Develop-
ment (1987), would “. . . meet the needs and aspi-
rations of the present without compromising the
ability to meet those of the future.” Meadows et al
(1992) define a sustainable society as “. . . one
that can persist over generations, one that is far-
seeing enough not to undermine its physical or
its social systems of support.” Zen (2000) states
that “The term sustainable must mean a state in
which population size, resource stock, food sup-
ply, and environmental quality are in balance, for a
period that is long relative to what it would take to
get us there.” Ismail Serageldin (1996), the World
Bank’s Vice President for Environmentally Sus-
tainable Development, identified economics, ecol-
ogy, and social sciences as disciplines necessary to
the pursuit of sustainability. Physical, Earth, and
health sciences were not mentioned, nor were phi-
losophy or religion. Kates et al (2000) also failed to
identify within the interdisciplinary range of sus-
tainability science, the two areas of human inquiry
that most consciously deal with values, philosophy
and religion. Yet, as we will see, without change
in human value structures, we cannot expect the
development path of the world to become sustain-
able.

A rigorous definition of a sustainable society
would include: a society that functions and lives
in such harmony with Earth systems that future
generations will be able to function with equal or
greater ease and the quality of life will in no way
be diminished. Corn is consumed at the rate it can
be grown. Groundwater is pumped at the rate it
infiltrates into the aquifer. Soil is allowed to erode
away no faster than its rate of formation. Oil is
used at the rate it forms naturally. Pollutants and
waste are produced only at the rate they can be
assimilated by the environment. A reasonably close
approach to globally equitable living conditions is
also necessary. While the particulars of social sys-
tems that will be sustainable are not obvious, it
seems likely that – if humans are capable of any –
there are multiple ways to achieve sustainable soci-
eties.

Few societies on Earth are living in truly sustain-
able fashion. To the extent a society falls short of
living sustainably it reduces the options that will

be available to future generations, compromising
the ability of their descendents to meet their needs
and aspirations.

3. Is there evidence of threats to
sustainability?

3.1 Global energy use

Commercial energy consumption by human soci-
eties is now largely supplied by burning fossil fuels
– approximately 90 per cent (World Resources,
1994 [data from 1991]; Edwards 1997), with over
25 per cent consumed in the United States. Per
capita consumption diverges widely from the global
average. United States per capita energy consump-
tion, for example, is about 160 times greater than
the per capita energy consumption in Bangladesh
(World Resources, 1994 [data from 1991]). Carbon
emissions, globally, average about one metric ton
per year per capita, with U.S. per capita emissions
greater than 5 metric tons per year; the developing
world averages about 0.6 metric tons per year, and
more than 50 countries have emissions under 0.2
metric tons per year per capita (Baer et al 2000).
To stabilize greenhouse gas concentrations in the
atmosphere by the end of the century at about
double pre-industrial levels, worldwide average per
capita emissions must be less than 0.3 metric tons
per year (Baer et al 2000).

Fossil fuels are non-renewable resources. There-
fore any level of use that is significant on a human
time scale is really not sustainable. Furthermore,
the most widely used fossil fuels, oil and gas, are
quite rapidly being depleted. Edwards (1997) esti-
mates that crude oil production will peak about
2020 and natural gas production will reach its
maximum about 2040, their combined production
declining to only about one-third the production
level of year 2000 by the end of the century. Camp-
bell (1997), however, predicts that conventional
oil production will peak in 2001 and natural gas
shortly after 2020. Kerr (1998) cites three addi-
tional expert estimates that predict the peak of oil
production to be between 2000 and 2020. Recently
the U.S. Geological Survey (USGS, 2000) released
a study that suggests that there will be more acces-
sible oil than in the 1993 assessment, but their esti-
mates are close to those of Edwards (1997); a lit-
tle more oil and a little less gas. Taking these new
estimates into account defers the estimated date of
peak production some years, but not decades (Kerr
2000c).

Total coal production, however, is expected to
double between 2000 and 2100 and unconventional
fossil fuels will continue to increase, but despite
this, total combined fossil fuel production will
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begin to decline after about 2030 (Edwards 1997;
see also IPCC, 2001).

This kind of analysis by experts, even when
buoyed by optimistic expectations (Edwards 1998;
USGS, 2000), indicates that societies around the
world will have to turn increasingly towards non-
carbon dioxide producing sources of energy. Nev-
ertheless, with coal becoming the major fossil fuel,
world CO2 emissions will be greater at the end of
the century than at the beginning (Edwards 1997).

The prospect of societies trying to provide
increasing per capita levels of energy to a world
population of over nine thousand million by 2050,
while depending heavily on coal with its assorted
pollutants (CO2, SO4, NOx′s, soot and other par-
ticulates), and managing to handle all of the asso-
ciated problems (new technologies, energy distrib-
ution systems, pollution, economics, etc.) smoothly
and easily, is an aspiration that may well be more
than can reasonably be expected. Providing for
energy consumption and its consequences over the
next 50 to 100 years will be a daunting problem
and will threaten peaceful relationships of many
societies on Earth. Among the consequences will
be continued enhancement of the greenhouse effect
as the composition of the atmosphere is further
changed as a result of human demands for energy.

3.2 Global climate change

We are conducting a global geophysical experiment
“ . . . without protocol or hypothesis, and the result
is uncertain.” (Kennedy 2000). Climate scientists
are struggling to try to determine what the out-
come might be, but the world’s developed nations
are plunging ahead without knowing how bad the
consequences will be for future generations. Every
indication now is that the changes will be bad; how
bad we don’t know, and, what’s worse, we don’t
seem to care.

A report published by the Intergovernmental
Panel on Climate Change (IPCC) (Houghton et al
1996) concluded that there was substantial
evidence that human-induced changes of the
atmosphere influence climate. The IPCC, in a new
report, strengthened its conclusion saying “. . . that
there has been a discernable human influence on
global climate.” (Kerr 2000b; IPCC, 2001).

The greenhouse effect is a well-established scien-
tific theory and has been well-understood for over
100 years (Arrhenius 1896, 1908; Ausubel 1983).
The 1996 and 2001 IPCC reports, authored by
78 and 123, respectively, of the world’s leading
atmospheric scientists, provides us the most com-
prehensive account of global climate change and
its consequences to date. They also provide the
most impartial and most authoritative guidance
on future climate change, and on the consequences

of reasonable scenarios of continued emission of
greenhouse gases. Their projections indicate a high
likelihood of global temperature increases within
the next 100 years that correspond to about half
to nearly equal the global average temperature dif-
ference between the depth of glaciation, 20,000 to
15,000 years ago, and present temperatures. The
emergence from the last glaciation saw a global
average temperature increase of about five degrees
Celsius over 5000 years (Dansgaard et al 1982;
Jouzel et al 1987). The projected likely tempera-
ture increase over the next century is, therefore, at
a rate about 25 to 50 times as great. The impact on
ecosystems around the world of climate belts shift-
ing at that rate can only be extreme, if not dev-
astating, and an enormous problem for societies to
cope with.

There are skeptics, even as there are about the
shape of the Earth. So it may be worthwhile to
note at least a few recent studies published since
the IPCC report of 1995 indicating global warming
and climate change. The findings of these reports
are confirmed in the IPCC report of 2001.

Much of the heat generated by the increases
in greenhouse gases in the atmosphere since the
beginning of the industrial revolution has now been
identified to have been absorbed by the upper lay-
ers of the global ocean (Levitus et al 2000; Kerr
2000a).

Johannessen et al (1999), using microwave satel-
lite data, show that Arctic multiyear sea ice has
decreased in extent by about 14 per cent from 1978
to 1998, and that there has been substantial thin-
ning of the ice. Rothrock et al (1999; see also Kerr
1999) determined Arctic sea-ice thickness from
1958 to 1997. Mean ice draft has decreased from 3.1
meters to 1.8 meters, some 40% of the volume lost,
mostly in the central and eastern portions of the
Arctic Ocean. Natural variations, such as the Arc-
tic Oscillation, may play a part, but Vinnikov et al
(1999) confirm the reduced ice extent, reporting
observed ice extent data back to 1900, and show
that the reduction corresponds with expectations
based on global warming.

The configuration of the Greenland ice cap is
changing; it is thinning around the edges while
slightly gaining elevation in central regions (Kra-
bill et al 1999; Krabill et al 2000; Thomas et al
2000; Dahl-Jensen 2000). Its total volume is dimin-
ishing, melting at the edges in response to increased
temperatures being greater than the accumulation
in response to increased precipitation toward the
center.

Crowley (2000) removed all natural forcings in
a study of the causes of climate change over the
past 1000 years, finding “. . . a residual with a very
large late 20th-century warming that closely agrees
with the response predicted from greenhouse gas
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forcing.” And “. . . evidence that the greenhouse
effect has already established itself above the level
of natural variability in the climate system.” He
goes on to say, with regard to the future: “A 21st-
century global warming projection far exceeds the
natural variability of the past 1000 years and is
greater than the best estimate of global tempera-
ture change for the last interglacial.” This study
also strongly enhances confidence in climate mod-
els.

Stott et al (2000) show that both natural and
anthropogenic factors have contributed to 20th
century global temperature changes. Models post-
dicting temperatures using only natural factors
failed to account for the late 20th century warming
that has been observed. When both natural and
anthropogenic factors were included in the models,
the correspondence between observed global tem-
peratures and the model results were extremely
close.

Allen et al (2000), in a study quantifying the
uncertainty in projected climate change, expect
global mean temperatures in 2041+/− 5 to be 1
– 2.5 degrees Celsius warmer than pre-industrial
times, based on a “business as usual” emissions sce-
nario.

In a coupled climate model (Cox et al 2000), tak-
ing into account carbon-cycle feedbacks, i.e. com-
bining the effects of temperature increase and car-
bon dioxide increases through the 21st century, and
using a “business as usual” scenario, it appears
that the terrestrial biosphere will cease to act
as a carbon sink after about 2050. The result is
enhanced global warming as compared with typical
general circulation models. The global temperature
increase they project, compared with pre-industrial
times, is 5.5 degrees Celsius, 1.5 degrees more than
without carbon-cycle feedback. Land temperatures
in 2100 are projected to be fully 8 degrees Celsius
warmer than in 1850!

When natural and anthropogenic forcings of cli-
mate change are included in simulations of earth’s
temperature variations over the last 140 years, an
extremely close correspondence to historical obser-
vations is achieved (IPCC, 2001). If future anthro-
pogenic emissions correspond to IPCC scenarios of
likely human behavior, the temperature increase
projected by models must be taken very seriously.

Storing greater and greater amounts of energy
in the lower atmosphere, causing increasing tem-
peratures and providing energy to drive other
kinds of climate change, such as increased variabil-
ity of weather and greater frequency of extreme
responses, provides us with the prospects of severe
problems for all societies to face. A major concern
associated with potential climate change is that
extreme events will increase in frequency and pos-
sibly in intensity. Models by Easterling et al (2000)

indicate higher maximum temperature; more hot
days and increased heat index; higher minimum
temperatures; more heavy precipitation days and
multi-day events of greater intensity; more heat
waves; fewer cold waves; more droughts and more
wet spells are all very likely. Fewer frost days;
more frequent and more intense tropical storms;
more intense mid-latitude storms; more intense
and more common El-Nino events are all possi-
ble. These extreme phenomena will impact nat-
ural and human systems. The threats of climate-
related disruptions and stresses to human and non-
human systems are real. Their timing, specific loca-
tion, and intensity are beyond our powers to pre-
dict in detail, but this only heightens our difficulty
in knowing how to deal with them and argues for
prudence. The best recourse is the prudent one of
finding ways to sharply reduce the production of
greenhouse gases. This response, however, does not
seem to be readily found in the near-term or long-
term plans of the governments most influential in
dealing with the threats of global climate change.

3.3 Water

Some resources are essential just to sustain life.
Without air, we die in a few minutes. Without
water, we die in a few days. Without food, we die in
a few weeks. Societies, as much as individuals, need
adequate supplies of clean air, water, and food.

Supplies of adequate surface water to satisfy the
demands of our present population are threatened.
Postel et al (1996) estimated that 54 per cent of the
accessible fresh water runoff was being appropri-
ated for human use. Fresh water withdrawals are
far from uniform, the annual per capita rates in
meters3 being: world average = 645; Bangladesh
= 217; United States = 1, 839.

The Yellow River in China, from Jinan to the sea
(a distance of 200 km or more), stopped flowing in
1997 for a total of 226 days (Postel 1999). Other
rivers, too, now often fail to deliver water to the sea
for part of the year; the Colorado River, the Nile,
the Ganges, and the Indus among others (Postel
1999).

Groundwater is being mined and polluted on
every continent. Water deficits, due to over pump-
ing, are serious in the high plains of the U.S. which
are fed by the Ogallala reservoir, as they are in the
central valley of California, Punjab and Haryana
and other states in India, northern China, Punjab
province in Pakistan, north Africa from Egypt to
Morocco, and Saudi Arabia. Most of this water is
pumped to provide irrigation water for agriculture,
but pumping rates are not sustainable; the water
withdrawal is a mining operation.

Groundwater pollution is another threat to this
essential resource. Sampat (2000) shows a map of
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groundwater hot spots. The only blank space on
the map is Africa, for which data were not avail-
able. The contaminants very often are from agricul-
ture, but industry is a major contributor in most
parts of the world.

3.4 Soil

Human activities, such as agriculture, deforesta-
tion, fires, and construction, accelerate erosion of
soil. Myers (1988) stated: “Since the development
of agriculture some 12,000 years ago, soil ero-
sion is said by some to have ruined 4.3 million
km2 of agricultural lands, or an area equivalent to
rather more than one-third of today’s crop-lands
. . . .” Data given by the World Resources Insti-
tute (World Resources, 1998) indicate that global
human-induced soil degradation averaged about
450 km2 per year from 1945 to late 1980s. This
means that present soil losses are degrading agri-
cultural lands at a rate 500 to 1000 times faster
than the average long-term human impact has
been. According to the World Resources Institute
(World Resources, 1998), by 1990 about 38 per cent
of crop land worldwide had been degraded.

Pimentel (1976) estimated that soil erosion on
crop land in the United States removes soil at a
rate about eight times faster than it is formed nat-
urally. In 1995 Pimentel et al recognized the global
threat to the sustainability and productive capac-
ity posed by the loss by erosion of one-third of the
world’s arable land in the preceding 40 years. They
concluded that crop land soil erosion rates average
30 to 40 tons per hectare per year in Asia, Africa,
and South America and about 17 tons per hectare
per year in North America and Europe, while soil
erosion rates of some severely overgrazed pastures
may exceed 100 tons per hectare per year. These
figures are to be compared with the average rate
of soil formation of about one ton per hectare per
year. The sustainability of sufficient agricultural
productivity is threatened.

The conservation system Pimentel et al (1995)
propose would, however, not only save soil but
would also save money. They estimate that to
reduce U.S. erosion to a sustainable rate of one
ton per hectare per year, $5.24 would be saved for
every $1.00 invested, water loss would be reduced
from 1.3- to 21.7-fold, and tree and shrub shelter-
belts would provide habitat for species of birds and
insects, some of which are essential for pollination
of crops.

3.5 Food

At present about one-quarter of the world’s pop-
ulation lives in abject poverty (World Resources,
1998; Gardner and Halweil 2000a & b); their food

demands are minimal. No humane person with
respect for equity and fairness could deny the valid-
ity of their aspiration for themselves and their
offspring to be able to enjoy a better diet. But
Brown (1995) says “. . . it looks as though our abil-
ity to expand food production fast enough will be
one of the earlier constraints [on growth of human
demands] to emerge.”

Despite population growth, world grain har-
vested area continues to decline, dramatically in
hectares per capita (from about 0.23 ha per capita
in 1950 to about 0.11 ha per capita in 1999) and
also in absolute area, in 1999 being lower than any
year since 1973 (Gardner 2000).

Questions about the adequacy of food produc-
tion bring into clear focus the interconnectedness
of food, water, and soil, as well as the little under-
stood overall impacts that will result from cli-
mate change (see e.g. Adams et al 1999, though
the emphasis is on impacts in the United States).
Food production is a very water-intensive activity,
requiring 500–1000 m3 of water to grow one met-
ric ton of grain (Postel 1998). Seventeen per cent
of world crop land is irrigated (Postel 1999 [data
for 1995]), and agricultural irrigation accounts for
two-thirds of all water taken out of rivers, lakes,
and aquifers (Postel 1998). Water crises will pre-
cipitate food crises.

We can expect the emerging crisis in water
scarcity to accelerate the development and imple-
mentation of water conservation measures. The
improvement in efficiency of water use in agricul-
ture will, however, have to be dramatic and con-
sumption greatly moderated if sustainable water
use is to be realized (Postel 1999, 2000). We
can also expect soil conservation measures to
be put into effect when the seriousness of the
erosion rates is realized and the cost benefits
are appreciated. But will steps such as these
be initiated in timely fashion and will they be
enough?

The Earth’s total land area is about 13 ×
109 hectares (Engelman and LeRoy 1995; World
Resources 1998). Of that about 1.5 × 109 hectares
is crop land and 3.4 × 109 hectares is pasture land.
The total area, therefore, that can contribute to
food production, is about 4.9×109 hectares, or now
about 0.8 ha per capita, and can be expected to
dwindle to 0.5 ha per capita by 2050.

Palmer (1999), using data representing North
American agricultural productivity between 1992
and 1996 obtained from the U.S. Departments of
Agriculture and of Commerce, calculated that the
average U.S. citizen has an ecological food foot-
print (i.e. surface area dedicated to production
of food consumed) of 1.03 hectares. Of this about
0.85 hectares per U.S. consumer represents beef
production.
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Data such as these indicate that while there will
be severe local and regional agricultural land short-
ages and water deficits, on a global basis it may be
possible to produce enough food to feed the 9,000
million Earth inhabitants in 2050, if all goes well
and all nations cooperate.

This conclusion is essentially that reached by
Smil (2000), namely that when Earth is viewed as
a whole there probably will be enough agricultural
land to feed a population of 10,000 million people.
At local and regional levels, however, scarcity will
be devastating.

Food from marine sources cannot be expected
to provide significant relief. Two-thirds of marine
fisheries, as of 1995, were at or beyond their limit
of exploitation (Vitousek et al 1997), but this does
not take into account the future impact of the dam-
age done to habitats by present commercial fishing
techniques. Aquaculture, especially of carnivorous
species, comes at the expense of wild fish or terres-
trial food production. Other marine productivity
is threatened by harmful algal blooms in coastal
waters that have spread widely and become more
frequent, probably largely as a result of runoff from
terrestrial agriculture (Hallegraeff 1993; Smayda
1997).

There can be little doubt that providing and dis-
tributing adequate amounts of food will be a major
challenge and will require wrenching changes in
behavior and diet of the world’s overfed.

3.6 Biodiversity

One of the most important threats to the healthy
functioning of the complex ecosystems around the
world, that are necessary for the successful contin-
uation of human societies, is loss of biodiversity.
The causes of our biodiversity crisis, driven or facil-
itated by human actions, are: habitat destruction,
both by direct human invasion of destruction of
existing habitats by anthropogenic climate change;
habitat fragmentation; overharvesting; pollution;
and invasions of habitats by alien species. Accord-
ing to Pimm et al (1995): “Recent extinction rates
are 100 to 1000 times their pre-human levels in
well-known, but taxonomically diverse groups from
widely different environments. If all species cur-
rently deemed “threatened” become extinct in the
next century, then further extinction rates will be
10 times recent rates.” We live in a time of mass
extinction (Wilson 1992; Tuxill 1999). Can many
functioning ecosystems survive extinction rates one
thousand to ten thousand times pre-human lev-
els?

Warming of sea surface temperatures is strongly
implicated in coral reef death (Normile 2000).
Reefs grow slowly, suggesting that this kind of
marine ecosystem might well not be able to

migrate in response to migration of environ-
mental conditions resulting from global warm-
ing.

The arctic food web is threatened by the reduc-
tion of sea ice which is thinning and decreasing
in extent. As reported by Krajick (2001) the sea
ice could disappear in 50 years if the trend con-
tinues. If so, the habitat of ice algae that occupy
the underside of the ice would be gone and with
the algae the base of the food chain would be
destroyed. Even before the ice is entirely gone,
as fresh water melting displaces salt water at the
base of the ice, the habitat there is changed, fresh
water algae replacing salt water species. While the
ice is diminishing in extent some larger animals,
such as land-nesting sea birds, are finding their
ice-edge prey out of reach. A rapid transforma-
tion of the Arctic Sea is underway and the full
extent of the impact on the Arctic ecosystems is
unknown.

Atmospheric pollution borne from Asia to North
America and the Arctic has been demonstrated
(Wilkening et al 2000); surprisingly high levels of
persistent organic pollutants (POPs) have been
found in the snowpack of the high mountains of
western Canada, POPs and mercury are found
in Arctic wildlife and human populations, pes-
ticides are found in Aleutian bald eagles and
high polychlorobiphenyl concentrations in Pacific
northwest orca whales. With population growth
and industrial expansion in eastern Asia, even
more pollution must be expected. Lilieveld et al
(2001) studied pollution over the Indian Ocean
from south and east Asia. Fossil fuel combus-
tion and biomass burning cause surprisingly high
aerosol loading over the entire northern Indian
Ocean. The nature of this pollution is different
from that of Europe and North America, because
it derives significantly from biofuels and agricul-
tural burning. As the region increases its use
of fossil fuels in the next decades, the portion
and especially the amount of oxides of nitrogen
will be expected to increase, thereby reducing
the oxidizing power of the atmosphere and reduc-
ing its effectiveness in removing human produced
gases. They conclude their article (Lilieveld et al
2001, p 1035) by saying: “Unless international
control measures are taken, air pollution in the
Northern Hemisphere will continue to grow into a
global plume across the developed and developing
world.”

In 1986 Vitousek et al estimated that over
40 per cent of the terrestrial net primary prod-
uct of photosynthesis had been appropriated
by humans. As humans expropriate land and
natural ecosystems for their use they dimin-
ish the likelihood of many other species being
able to survive. Humans fragment and reduce
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the size of the areas in which other species
live. Vitousek et al (1997) estimate that nearly
50 per cent of the land area has been trans-
formed by humans for their use. Huston (1993)
gives figures for the percentage of land with
officially protected status in a large number of
countries throughout the world; they range from
38 to zero per cent but average only about five
per cent.

Since Alexander von Humboldt, in the 19th
century, ecologists have recognized a direct rela-
tionship between contiguous land area and num-
ber of species (Rosenzweig 1999; May and Stumpf
2000). Fragmentation leads directly to amplified
risk to habitats, such as forests, owing to edge
effects (Gascon et al 2000). The decline in pri-
mates other than humans is well-documented
(Tuxill 1997), as is that of amphibians (Mat-
toon 2000a & b) and birds (Sillett et al 2000;
Vitousek et al 1997). Pollinators, such as birds,
insects, and bats, are also in decline (Schwartz
2000), with potential threat to crops. An overall
view of biotic changes is given by Vitousek et al
(1997).

Healthy, diverse ecosystems provide services to
human societies of as yet not fully evaluated eco-
nomic benefit. In addition to crop pollination,
insects, birds, and bats also help to pollinate wild
plants, essential for non-agricultural food supplies.
Ecosystems also provide services such as water
and air purification on a scale far exceeding human
systems for those purposes. Without natural eco-
logical support systems human societies could not
survive.

3.7 Human health

One-fifth or more of the world’s people are under-
nourished; one-fifth or more of the world’s people
are overfed. Undernourishment of children tends to
stunt both physical and mental development; obe-
sity is associated with elevated incidence of many
health problems (Brown 1999; Gardner and Hal-
weil 2000a & b). As we contemplate the next 50
years, with population growth and soil, water, and
climate-induced food problems, the prospects for
the poor and undernourished are disquieting and
concern for social unrest mounts.

Climate change, with global warming (espe-
cially of winters, at higher latitudes, and at night
(see IPCC, 2001)) and extreme weather events, is
expected to increase the spread of vector-borne and
waterborne diseases (Lancet 1994; Epstein 2000).
The models of Rogers and Randolph (2000), how-
ever, indicate that the spread of malaria in a
warmer world would be minor, even under extreme
conditions.

4. Why do we threaten sustainability?

4.1 Ignorance borne of alienation

The short answer to the question, “Why do we
threaten sustainability?”, is that the overwhelming
majority of people and their leaders are ignorant of
the scope and seriousness of the threats that their
cumulative behavior poses to Earth systems that
support them and the sustainability of their soci-
eties. The evidence of the diverse threats is to be
found in scientific volumes and journals and semi-
technical magazines and books that most people
don’t know about. Added to that are nay-sayers,
many of whom have a financial stake in being nay-
sayers.

The popular media, along with most politi-
cal leaders, perceive a threat to their popular-
ity if they are the bearers of bad tidings. When
they do deal with threats to the environment,
being themselves typically incompetent to make
informed judgments, they feel obliged to give equal
or near equal weight to nay-sayers. Example: the
causes and magnitude of global climate changes
and the fact and prospects of continued global
warming are presented by the Intergovernmental
Panel on Climate Change (Houghton et al 1990,
1992, 1996; IPCC 2001). These reports are the
product of the accumulated expertise of the most
respected atmospheric scientists from around the
world. Questions, however, are raised by a few sci-
entists, mostly employed at fossil fuel industry sup-
ported think tanks. Both positions are urged upon
the news media and politicians with the result that
the media present both positions and the politi-
cians are afraid to lead. The public remains igno-
rant and confused.

The dependence of people in most societies
on popular media sources for information about
their environment is an immediate problem, but it
reflects an underlying, deeper cause of the sense of
crisis being absent.

Our control of energy, which became massive
and has grown with the industrial revolution, has
allowed us to separate ourselves – temporarily –
from natural limitations and has enabled us to
achieve overwhelming dominance over nature. We
have, both as individuals and as industrialized soci-
eties, very largely become alienated from nature
(Reitan and Reitan 1998). As Palmer (2000) says,
“. . . although we are still integral parts of the sys-
tem, we are less integrated.”

Alienation: it may well have begun, as suggested
in the book “Ishmael” (Quinn 1992), with the agri-
cultural revolution. That allowed specialization to
a degree that made real alienation from nature pos-
sible, at least for a few. But the fossil fuel pow-
ered industrial revolution wedded us to machines
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and drove us toward extensive urbanization, mak-
ing alienation from nature not just widespread
but even inescapable for many in our societies.
With production of fossil fuels and the invention
of steam and other engines, the available energy
per capita skyrocketed. One person and a machine
could do what hundreds couldn’t do before. And
the resulting separation and isolation from nature
means that by-and-large people perceive no threat
to the ecosystems that sustain us. The good work-
ing order of the Earth systems, upon which our
continuation as functioning societies depends, is
thought to be secure.

Is there evidence for alienation? Yes, I think it
can be found in the expression of artists whose
perception, probably subliminal, can be seen in
their work, and we can trace it back at least
150 years.

In the 1850s Honore Daumier showed the isola-
tion of the people sharing a railway station wait-
ing room or sitting in a railway carriage. Faces are
blank; each individual is “alone”; each is dependent
on a machine.

On January 24, 1916, Andre Gide made the fol-
lowing entry into his Journal: “Yesterday an inde-
scribably odd and beautiful sunset: sky filled with
pink and orange-tinted mists; I admired it espe-
cially as I was going over the Pont de Grenelle,
reflected by the Seine . . . ; everything melted
into a warm and tender harmony. In the Saint-
Sulpice tram, from which I was watching this sight
with wonder in my eyes, I noticed that no one,
absolutely no one, was aware of it. There was not a
single face that didn’t look preoccupied with cares
. . . Yet, I thought, some people travel a great dis-
tance to find nothing more beautiful. But most
often man does not recognize beauty unless he buys
it, . . . .” (O’Brien 1947).

The painter, Fernand Leger, in 1919, was glorify-
ing industrialization, but at the same time reduc-
ing humans to automatons that are no longer
whole.

The Norwegian Nobelist, Sigrid Undset, in a
novel first published in 1930 (see e.g. Undset 1974),
wrote: “There had to be something insanely wrong
here — when raw materials throughout the world
are smashed and chewed up and used for mass
production of things that are both excessive and
grotesque. There is no sense in the Earth being
deforested to get wood pulp for innumerable giant
newspapers that consist mostly of advertisements.”
(Translation by P. H. Reitan)

In 1950 isolation in the midst of the urban crowd,
for example, was shown in “Hotel Lobby” by Max
Beckman; urbanization further isolates us from
nature and each other.

These are expressions of the growing industri-
alization and urbanization that now isolate most

people in the highly industrialized countries from
their natural environment, diminishing amounts of
which remain.

How many people in the highly developed coun-
tries “feel in their bones” the spirit evoked in Ted
Perry’s re-creation of Seattle’s message to his peo-
ple (see e.g. Perry 1988). “This we know. All things
are connected like the blood that unites one fam-
ily. All things are connected. Whatever befalls the
Earth befalls the sons of the Earth. Man does not
weave the web of life, he is merely a strand in it.
Whatever he does to the web, he does to himself.”
That is not an expression of the present dominant
materialistic world view; it is an expression of the
profound intimacy that is possible between humans
and nature.

Close contact with nature, in modern industrial
societies, has become rare rather than inevitable.
Intuitive empathy with the pulse of natural
rhythms and sensitivity to their changes are largely
gone. People who have experienced nothing but
the urban environment cannot be expected to have
that empathy or sensitivity; they are deprived of
the ability or opportunity to recognize and under-
stand the signals of disruption of ecosystems, and
even when informed of them, to feel concern when
they hear about them.

It came as a surprise, but perhaps should not
have, when I (PHR) was told by prison inmates
that they had never been outside the boroughs of
New York City until being put on a bus and sent
to a penitentiary at the other end of the state. How
many city-dwellers really think about the fact that
the beef they eat needs open range land somewhere
on which cattle can graze?

Most of our urban populations, and also the
mechanized agriculturalists in the rural areas of
developed countries, are now deprived of the expe-
rience of nature. When trapped in a tram – or a
car, usually between tall buildings, and preoccu-
pied with living in this place, it can be hard to
notice the magnificent sunset over the river. When
one’s life has been lived in the desert canyons of
New York City, not even getting to the beaches of
Long Island (but this applies as well to Calcutta
or London or Shanghai or Sao Paolo), and been
deprived of education, the disappearance of polli-
nators providing one of nature’s essential services
can be of no importance; it must also be impossible
to imagine the harmony and peace one can feel in
the deep woods or the sense of freedom that comes
from the wide open spaces seen from a mountain
top.

So, unaware of what is happening and alien-
ated from the natural world, we pursue pleasure,
material satisfaction, and growth while our life-
supporting ecosytems and essential resources, such
as water, food, soil, air, and living space are threat-
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ened. The very sustainability of modern industrial-
ized societies, so admired in the developing coun-
tries that are striving to emulate them because of
their short-term wealth, is threatened.

How do we respond to that fact? It is the most
important concept that emerged in the 20th cen-
tury and is the greatest challenge facing us as we
move into the 21st century (Zen et al 2000).

4.2 The dominant world view and the future

Western industrialized societies, by controlling vast
amounts of energy, consuming finite resources, and
dominating much of Earth’s surface, have achieved
a very high, though necessarily transient, level of
wealth. Consumer products and conveniences in
abundance have made these societies the envy of
the rest of the world. Virtually everyone every-
where seeks the same level of material goods and
services that are now found in the most affluent
parts of the world.

Our world view – or overall philosophy – has a
stronger direct impact on how we live our lives and
on the choices we make, than anything else (James
1991). The dominant world view in industrialized
countries is, of course, complex and multi-faceted,
but includes the following elements: growth of the
economic system is good — or “in growth we
trust”; the accumulation of wealth, influence, and
power is admirable; competition leads to innova-
tion and the toughest competitor deserves to win;
self-interest in a competitive world is appropri-
ate; consumption is to be encouraged because it
supports economic growth; the human impact on
the natural world is comparatively small; natural
resources are very large in comparison to human
rates of use of them; humans should be free to use
natural resources as they feel they need them.

This view has gained strength as the industrial-
ized nations have gained wealth. There has been a
rising tide of consumerism leading to “. . . a world-
wide industrial society with gigantic institutions,
bureaucracies and anonymous crowds kept in a
state of animation by mass production of consum-
ables and pleasurable stimuli oddly consorting with
devices of mass destruction.” (Datta 1989).

While world views determine how we live our
lives, the ultimate measure of the value or worth of
a world view is its practical consequences, that is,
whether the behaviors that follow from that world
view work well (James 1991).

Given the threats to modern industrialized soci-
eties, and along with them to all the other peo-
ples of the world, one must question whether
the present dominant world view, that espouses
increased production and consumption as the
engine driving economic growth and equates well-
being and health of a society with economic

growth, is practical. Is the long-term health of our
industrialized modern societies assured? Is it even
likely, without profound changes? Are the long-
term practical consequences of idolizing growth of
the economy what we want?

If we do not enthusiastically answer “YES!” to
those questions, if we have any doubt about the
long-term benefits that will follow from our present
course, then we should seriously consider what
alternative course or courses might be more prac-
tical.

5. What do we need to do?

If we wish to avoid catastrophic collapse of soci-
eties around the world, we must take into serious
account all known threats to the sustainability of
societies and transform our societal policies and
practices into patterns that are compatible with
sustainability. This is easily said; when the mag-
nitude, breadth, and depth of transformation is
understood we realize that it will be very difficult
to do.

Mutually accepted programs of balanced and
informed “coercion” (Zen 2000) will be necessary.
In other words, while laws and enforcement are
required to assure people that reduced consump-
tion demands are being fairly realized, the broad
public must be sufficiently informed and supportive
of behavioral changes so that they are adopted will-
ingly. The threat to the global commons (Hardin
1968) must be appreciated.

Public education will require active participation
by scientists. In fact, because scientists are, accord-
ing to pollsters, a widely respected group, all sci-
entists, regardless of their specialty, share respon-
sibility to be as well-informed as possible about
the findings of science most relevant to sustain-
ability and to support steps to change away from
unsustainable policies and practices. (A personal
value judgment: exploring π to the zillionth deci-
mal place might be fun, but understanding some-
thing about past and future climate change is more
important.) And scientists must help to educate
the popular media, not only about the nature of
the messages the media should bring to the pub-
lic, but also about the importance to do so. Media
experts are able to be very effective in forming
messages that are effective; witness the spectrum
of consumer products that people feel powerfully
motivated to buy!

But even advertisers need to build familiarity
with a product before they can sell people on the
idea that they can’t live without it. If we wish to
convince the alienated, mechanized, urban public
that there is a natural environment that they really
can’t live without, a new dimension of education
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will be needed. We need to counter the pervasive
alienation from nature that results from absence of
experience of it. And as suggested by Willa Cather
(1981), it will be important to start with the young.

We have a dream! In our dream we see all college
level faculty and graduate students of the geobi-
ological sciences cooperating with elementary and
secondary schools to bring annual summer-long
and/or multiple year-long field courses to all ele-
mentary and secondary students—worldwide. At
least some of the field courses should be in regions
as remote and wild as possible. The objectives
would be to immerse students in nature that is as
unspoiled as possible and to study, by actual exam-
ples in the field, the services that nature provides
and that humans use. Anthropogenic destruction
of nature and its harms to human societies would
be another part of this educational program.

Can our society be motivated toward sustain-
ability without both the knowledge that comes
from learning about our natural support systems
and their destruction and the sensitivity and love
for natural systems that comes from experiencing
them? We need both intellectual knowledge and
experiential learning.

Science and technology will have additional
important roles in reaching toward sustainability.
New or improved and more efficient approaches to
producing and distributing energy is one example
of a prime need societies have for science and tech-
nology. Improved systems for re-using resources,
both renewable and non-renewable, is another.
But treating symptoms – trying to fix our abuse
of Earth systems – will not be enough, nor will
new science and technology be enough if societies
blindly pursue growth of material throughput in
the world’s economy.

The U.N. Commission on Environment and
Development (1988) estimated that if poverty is to
be alleviated through growth the world economy
would have to expand by a factor of four to 10.
Daly (1990), in a simple calculation, shows that if
the world per capita resource consumption were to
be brought up to the average U.S. per capita level
of consumption, then the total world consumption
would have to increase by a factor of about seven.
These estimates do not take into account the future
population increase or where in the world that
increase will be largest. Considering the magnitude
and breadth of the impact on Earth systems now,
can resource consumption by the world economy
grow by a factor of 10 or more by 2050?

I (PHR) have seen children digging holes in a
dry stream bed to get water, scoop it out, and
carry a heavy load a long way back to their vil-
lage. I’ve seen women returning loaded with a pile
of sticks after foraging all day for fuel. I’ve seen
farmers tilling rocky, thin soil, having carried their

wooden plow over their shoulder while leading an
ox to a small plot. They are among many who have
very basic needs. Their major need is not for eas-
ier or quicker access to the “information highway”
or for investment advice from their money man-
agers. Their needs will have to be satisfied largely
by increases in material consumption. The devel-
opment needed to alleviate poverty will, therefore,
require growth in the physical dimension of the
economy. But equity cannot be achieved through
overall growth.

Even a basic need such as sufficient adequately
nutritious food will not be achieved through
growth. Wackernagel and Rees (1996) and Palmer
(2000), using the concept of the ecological foot-
print, show that the well-fed countries are consum-
ing (and wasting) food in amounts and types that
exceed sustainable production levels. Equitable dis-
tribution of food will require significant changes in
dietary practices, especially in countries that now
most strongly define what is meant by a “high stan-
dard of living”.

6. What can help us to do what
we need to do?

Self-interest and gratification of short-term desires
are powerful motivators of human behavior. People
do, however, accept limitations on the exercise of
selfish interest, in the form of laws, when they are
convinced that this is necessary for the good of the
larger community and longer-term success.

There is no longer any predator that is able to
limit the ability of homo sapiens to dominate its
environment. It is up to us to control our power.
Fortunately, when we know enough, humans are
able to foresee long-term consequences of individ-
ual and community actions. When we care enough,
we can evaluate projected futures of different sce-
narios. It is this capability in humans that provides
us with hope that we will be able to make the nec-
essary choices and do what we need to do.

6.1 A “sustainability” world view

What will we need in order to make the choices that
will lead to a sustainable future for global societies?
We will need two things: first, the relevant factual
information and scientific understanding; second,
value systems, that is, world views, that encourage
us to care deeply about the future.

We have reviewed some of the factual informa-
tion and science that causes us to realize that our
futures are threatened. Factual information and
scientific understanding will, of course, not remain
stagnant. Our understanding of the global geobi-
ological sciences evolves constantly. There are dis-
agreements, but at any given time foresight must
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use the best understanding that scientists can pro-
vide of the existing state to guide our choices, and
that understanding must be as widely disseminated
as possible to secure broad cooperation.

The choices that we make, both personally and
collectively, will, however, be shaped by our world
views. Our world views also evolve. As we examine
and test them, we learn; they are able to develop
and mature if we nurture them and think about
them. Internally consistent and conscious world
views are, however, no more automatic or effort-
less than is informed scientific understanding. So
it is worth examining the question: “What is the
environmental content and meaning of world views
that lead toward good stewardship of Earth sys-
tems and sustainable societies?”

Given the present impact of humans on Earth
systems, a key question with respect to sustain-
ability concerns the proper relationship to the non-
human world. Many of our choices are based on
how we understand this relationship. Following
Warwick Fox (1994), we can identify a spectrum of
views.

First there is the view that the proper rela-
tionship towards the non-human world is one of
unrestrained exploitation and unlimited growth of
human domination and control. This view is rooted
in self-interest without enlightenment. It is seen
as “hell bent for destruction” by anyone with any
understanding of the Earth sciences.

Next is resource management and development,
or enlightened self-interest. The motivation is still
“me first”, but let’s be smart about it. The goal
is resources management (resources being anything
that can be used, therefore ranging from humans
to cattle to microbes to clay) in order to achieve
economic maximization. Infinite economic growth
based on conversion of resources may be recognized
as impossible, but economic growth and consump-
tion at the maximum level that can be sustained,
with maximum material throughput, is the goal.
By adopting this perspective science and technol-
ogy will, of course, have to be the savior of human-
ity. For sustained maximization to succeed, there
must be scientific enlightenment and technological
skill, as well as social, political, and psychologi-
cal understanding and practice, that is flawless—
does not err, ever. We will need a complete set
of technological fixes and social controls that can
be universally imposed to work perfectly. It seems
certain that an approach that considers the non-
human world to have value only in terms of its eco-
nomic value, to be exploited as fully as possible by
humans, will inevitably fail.

Both of these approaches focus only on
humans and what is of value to them. Both
are extreme views, in which the only signifi-
cant questions about the environment are how

it can be manipulated for maximum benefit to
humans.

Almost everyone recognizes that our environ-
ment has values that go beyond the purely eco-
nomic, even though many do not live according to
that recognition. That is because world views are
often not coherent and thought through, so we live
with disturbing conflicts between discordant values
motivating our actions; and we feel uncomfortable!
We recognize that our unmanaged environment has
important values, and this leads to the resource
preservation approach. Values are recognized such
as:
• Parts of the environment must be preserved

because our well-being depends on it. For exam-
ple, nature provides us with an ozone-enriched
layer that protects us from too much ultraviolet
radiation.

• Parts of the environment may serve as early
warning systems, much like miners’ canaries.

• The natural environment is a laboratory that is
constantly conducting complex experiments that
we are able to study and learn from.

• The natural environment is an enormous store-
house of, for example, genetic information and
physical-chemical combinations that we may find
uses for.

• The natural world is a wonderful “gymnasium”
with a wealth of opportunities for physical recre-
ation that neither the golf course nor Disney
World can match.

• The natural world is a gallery of esthetic plea-
sures that neither artists nor engineers can re-
create.

• In unmanaged ecosystems we can find symbols of
freedom, efficiency, harmony, and symbiosis that
can help to guide us.

• The natural world, in contrast to the heavily
managed settings in which we exist most of the
time, provides a context for psychological relief
and development, that is, it has psychogenetic
value.
So far, this spectrum only addresses the value of

the natural environment to humans; it is strictly
anthropocentric. But does the non-human world
have more than instrumental value? Should our
world views acknowledge intrinsic value beyond
humans? How far should intrinsic value be
extended? To sentient beings? To all living things?
To whole ecosystems?

Sentient based ethics asks whether pleasure or
pain is capable of being experienced. Do sen-
tient beings have intrinsic value? If so, sentient
beings deserve moral consideration independent of
their potential use to humans. If sentience is the
criterion, where shall the line be drawn? Singer
(1975) has suggested “. . . somewhere between a
shrimp and an oyster . . . ”. Should sea anemones be
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included, corals, worms, sponges, amoeba? Given
the difficulties in unequivocal recognition of the
limits of sentience, perhaps life is the essential cri-
terion.

It has been suggested that life itself embodies
interests that cannot be denied and must be taken
into account whenever we deal with any living
organism. This leads to life-based ethics; anything
that is living is deserving of moral regard. But what
are living organisms? Manturana and Varela (1988)
and Varela et al. (1974) propose “. . . those sys-
tems able to maintain and regenerate themselves;
primarily and continuously concerned with renew-
ing their own organizational structure; propagating
themselves.” Is our concern, however, to be limited
to and extend only to individual organisms during
their individual lifetimes?

How holistic must our ethics be? Ecosystems are
self-renewing and are undeniably more than the
sum of the individual organisms composing them.
Do these self-renewing entities, in and of them-
selves and in their entirety, have value in their own
right? Are they in some sense their own end? If so,
that would mean that ecosystems are intrinsically
valuable and are due moral consideration.

We have progressed through a spectrum: moral
regard for humans, for sentient beings, for liv-
ing organisms, and finally for whole ecosystems.
Basic to our choices and how they will affect the
future, and as an essential part of our prepara-
tion to be good Earth stewards, it is necessary to
find a place on this spectrum of attitudes toward
the non-human world that is consistent with pre-
serving sustainability. We need to think about our
relationship with the whole world and of the judg-
ments, decisions, and actions that will flow from
that relationship. And if the community of scholars
wishes to influence the future toward sustainabil-
ity, it must help our societies – our children, our
students, our colleagues, our neighbors, our leaders
– to think about that relationship and its signifi-
cance. Where we place ourselves on the spectrum is
an important foundation stone of our world view.

What, however, is the practical significance of
ethical systems that accord intrinsic value to much
more than humans only, and potentially to whole
ecosystems? Is something having intrinsic value
inviolable? If that were the case, then certainly a
life-based or holistic ethics would be unworkable,
as it would simply mean our death. The holder of
that view could not eat! We must remember, how-
ever, that even if every human is accorded intrin-
sic value, that does not mean we can never inter-
fere with or control any human under any circum-
stances. For example, acting in defense of self or
of community can be accepted as necessary, there-
fore justified. The question becomes one of suffi-
cient justification; whenever a person causes harm

to another, the onus of justification rests with the
person who caused harm. Similarly, environmen-
tal ethics that go beyond anthropocentrism have
the effect of inverting the onus of justification (Fox
1994). Instead of having to show cause why some
part of the non-human world not be interfered
with (e.g. justifying why we have to save wetlands,
old growth forests, biodiversity) the obligation is
reversed. Not that this sort of ethical basis for laws
will remove disagreements or make adjudication of
differences any easier, but it systematically shifts
the burden of justification.

6.2 Environmental meaning of different world
views

World views are complex and multifaceted. What
we are concerned with now are those parts of
our world view that promote or prevent a harmo-
nious and sustainable relationship between human-
ity and nature, that is, environmental world views.
There are different environmental world views, and
some may find this diversity a stumbling block in
the effort to pursue sustainability. But many of
these world views share the same pragmatic goals,
in particular, the goal of cultivating sustainable,
healthy, equitable natural ecosystems that include
humans as integral parts.

We face today an environmental crisis arising
from continued population growth and a domi-
nant world view that blindly defines success in
terms of growth, growth of human domination over
nature and growth of the economic system. Under
such conditions, it is far more important to search
for similarities of global environmental meaning in
diverse world views than to seek to discover and
promote the “one true world view”. We must join
together, despite some differences, in a common
effort to find routes toward stewardship and sus-
tainability of the global commons.

In 1998 the journal, Earth Ethics, focused on the
religions of the world and ecology, highlighting the
common ground discovered in the world religions as
they confront the global environmental crisis. One
number of the journal (Earth Ethics 1998) contains
brief articles on ecology and Judaism, Christian-
ity, Islam, Indigenous Traditions, Hinduism and
Jainism, Buddhism, Confucianism, Daoism, and
Shinto. There is broad agreement on the basis
for the environmental world views of the world
religious traditions and the motivation to pur-
sue healthy human relationships with the natural
world.

There is no question that religion deeply affects
how most people view the world, including how
they view the human relationship with nature. But
this fact does not require that we advocate one
religion over others, or denounce someone’s deeply
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held religious beliefs, in order to promote sustain-
ability. Instead, what we need to do is look for,
highlight, and nurture those dimensions of world
religions and non-religious philosophies that pro-
mote healthy environmental choices.

This effort has already begun; we will choose
one religion as an example and compare it to the
philosophy known as Deep Ecology. Within Chris-
tianity we find the emergence of the philosophy of
Christian stewardship (Reitan 1998). It contrasts
strongly with the characteristics of Christianity
emphasized by White (1967). And when we look
at the most important philosophical perspectives
emerging from the Deep Ecology movement, we
find that they owe much to eastern religions (Arne
Naess, the founder of Deep Ecology, was especially
influenced by Hindu philosophy). While these envi-
ronmental philosophies are different, they share the
same pragmatic meaning in that they entail sub-
stantively similar behavior in relation to nature

6.3 Christian stewardship

Critics of Christian stewardship have observed that
it fails to give up the notion that humans have
dominion over nature. But an interest in nurtur-
ing shared environmental commitments calls us
to search the term “dominion” for its pragmatic
meaning within Christian stewardship philosophy.

Following Reitan (1998), the central Christian
model for dominion is in the person of Jesus,
who exercises dominion over all things through the
practice of service and sacrifice. The image is that
of a shepherd and his flock; the shepherd serves
and protects his flock and guides it so that it will
flourish. Stewardship through service. According to
this philosophy, humans have been entrusted with
God’s creation, not to exploit it, but to serve it as
part of an overall loving relationship with God. The
outcome of faithful and respectful service to God’s
creation is a world where alienation and greed are
transcended by concern and love.

In this view, nature, while loved and cared for, is
still held to be subordinate to humans and a thing
apart, so Christian stewardship is different from
Deep Ecology.

For those who feel uneasy in looking toward
any religion for guidance concerning major soci-
etal issues, there is a holistic view such as Deep
Ecology (Naess, 1973, 1988; Fox 1990) that has
a profound psychological impact that helps us to
see beyond the present dominant anthropocentric-
materialistic growth world view.

6.4 Deep Ecology

Deep Ecology asks us to expand our self-
identification in a way that fundamentally changes

our world view. It changes what I want; it changes
what I mean by me. Deep Ecology asks me to
strive to extend my concern beyond myself and to
embrace the whole universe about which I care as
an essential part of myself. We are asked to go
beyond pollution and resource depletion and geo-
logic hazards; dealing only with these problems
is too shallow. We must seek deeper, profounder
solutions. We must try to find a way of living
with Earth systems that can work and be prac-
tical in the long term; that is, a long-range eco-
logical/environmental movement that is concerned
about our relationship to the whole world and the
values that drive our choices and actions.

Deep Ecology is the product of a total field
image, one of organisms as knots in the geo-
biospherical field of intrinsic relations. In this
image the relationship between entities is, in fact,
an essential part of the entities. Without the rela-
tionships the entities are no longer whole or com-
plete (Naess 1973). This total-field model denies
the separation of humans and their environment,
denies the concept of each thing as distinct from
its milieu. The self-realization, that is central to
the Deep Ecology world view, results from inter-
nalizing this total-field model. By contrast, anthro-
pocentrism, the idea that only humans have the
equal right to live and prosper, is detrimental to
the life quality of humans themselves, especially
when humans are able to dominate the world as
massively as they do now.

The alienation from the environment that results
from conventional thinking, especially the attempt
by humans to adopt a master-slave relationship
toward the rest of the total field in which they
are embedded, denies humans the deep satisfac-
tion of that sense of partnership and identification
with the larger whole that so profoundly affects our
world view. Life-quality really depends on a sense
of integration with all forms of life.

Naess (1988) emphasized that we not think of
our concern to act for the protection of the envi-
ronment as a duty, an obligation, a burden that
we must now carry. Through self-identification our
acts of protection of the web of life are transformed,
no longer being acts of moral duty, but beautiful
acts (this distinction is based in Kant (1949) and
is discussed in detail in Reitan (1996)).

It is exactly in this respect that Deep Ecology,
with its enlarged sense of self, the recognition that
I am an integral part of the total field and the
whole field is an essential part of me, changes my
response to what is happening around me. I can-
not look around and say, “First I have to take
care of myself”. A lifeboat ethic is not conceivable,
because by myself I mean everything.

It is the psychological impact of that recogni-
tion – that by myself I mean the total field –
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not necessarily the intellectualization of a thor-
oughly complete philosophical system, but this
psychological impact, that is the great benefit
and power of Deep Ecology. The Deep Ecology
world view makes us want to look beyond the
short term, the bottom line, or the immediately
nearby space. It helps us to want to share equi-
tably, to want to moderate our impact, to want to
adopt sustainable behavior. And there is nothing
in this that is incompatible with scientific objec-
tivity, rather it is what the revelations of science
demand. We must confront the implications of our
science, and then we must think about what we
should do about it, what practical choices should
be made.

7. Working together

Clearly there are differences between the Deep Eco-
logical environmental world view and Christian
stewardship. Deep Ecology makes no mention of
God nor does it accord humans any special place
in the natural order, while it does introduce a
new conception of self that Christian stewardship
does not. But the pragmatic meanings of ecocen-
tric or holistic Deep Ecology and theocentric Chris-
tian stewardship (at least as they relate to car-
ing for nature) are much alike, and a lot differ-
ent from the anthropocentric materialistic-growth
world view that dominates behavior in the world
today.

Consider the following:
• “I am a special creature in the world, set apart

from nature, and the natural order exists to pro-
vide me with the resources to satisfy my desires.”
(Anthropocentric materialistic-growth).

• “I am a special creature in the world, set apart by
God to be a loving caretaker of everything that
God has made, the whole natural order which is
good and valuable apart from me. In caring for
this order I help to create the kind of peaceable
kingdom linked together by bonds of divine love
in which I and every other thing can flourish in a
harmonious community.” (Theocentric Christian
stewardship)

• “I am a being who cannot be separated from the
complex web of life that makes up this planet.
The body that is the locus of my experience is
not the limit of my Self; rather I extend to every
part of that system upon which I depend, and
an effect on any part is an effect on me. Each
part of the web has value in itself and value for
me, and personal flourishing cannot be separated
from the flourishing of the whole system.” (Eco-
centric/Holistic Deep Ecology).
It should be obvious that, in terms of practical

implications, the second and third are much alike,

and both avoid the exploitive behavior patterns of
the first. When we consider the diverse array of
world views that shape human choices, our atten-
tion must be directed, not towards alternative sym-
bolic or linguistic vocabularies, but rather towards
the practical commitments that these world views
entail. What we must strive to do is nurture
world views that support sustainability, wherever
we find them and no matter how alien they may
seem.

Our societies can and will make choices whose
future impact will be profound. The question is
how these choices will be guided.

Will our choices be guided by the best avail-
able scientific information about the existing state
of the Earth and how we got to that point? Will
they be governed by conscious and consistent world
views that respect and value the non-human world?
Will we bridge differences and act together to fos-
ter health and integrity of the geobiological systems
upon which everything depends, including the con-
tinuation of healthy human societies embedded in
flourishing natural ecosystems?

We must not dismiss these issues by saying “It’s
too big a problem. I can’t do anything about it.”
Clearly with regard to scientific information sci-
entists must recognize their special role to help
their neighbors – their whole societies – to be as
well informed as possible. Without the participa-
tion of scientists uninformed choices will be made.
All scholars and educators, able to be informed
about the threats to sustainability, as they are,
and with the opportunity to think seriously about
where solutions can be found, should feel a spe-
cial obligation to bend their talents toward educa-
tion of their students, the public, the media, and
our political leaders about where we are, where
our societies might go, and where they should go.
Without their participation, ignorance will lead
us.

Our problems are not intrinsically unsolvable,
but they do have global reach and many of them
are urgent. We must seek ways to find and use
common ground in the search for sustainability,
while remembering that how each of us chooses
to live our life serves as an example to each
other and to the next generation. So, as E-an Zen
wrote, “. . . everyone must jump out of his/her cul-
tural and ethnical and national and religious and
ethical skin . . . ” and think about and work on
this.
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