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Human exceptionalism is a plague in our society. The idea that Homo sapiens is somehow separate from nature rather 
than an integral part of it is widespread. Many people believe that food comes from the supermarket, water pours from 
the tap, climate is controlled by air conditioning and heating, and space is conquered by automobiles and space shuttles. 
According to this view, human beings have dominion over the planet; they can use nature in any way they please with 
no risk to themselves. Human beings are not, after all, animals. 
 
Human beings as animals 
 
This common view is certainly wrong. A fine fossil record and detailed comparisons of human anatomy, behaviour and 
genes with those of our living relatives tell the story. We need only trace back our family tree for about 30 million years 
(less than half-way back to the age of the dinosaurs) to find the common ancestor we share with old world monkeys. 
For the past decade scientists have known that evolutionarily we are positioned right in the middle of the great apes. 
About five million years ago our ancestors split off from the evolutionary line leading to the chimpanzees, while gorilla 
ancestors left the chimp-human line about seven million years ago (Horai et al., 1995). Genealogically we are more 
closely related to chimpanzees than chimpanzees are to gorillas. 
Our physical resemblance to the other great apes is apparent to any unbiased observer. Our genetic resemblance is 
spectacular: over 98% of the genetic material of human beings and chimpanzees is identical. Our fundamental 
perceptual abilities are very chimp-like (Matsuzawa, 1985b, Matsuzawa, 1985a, Matsuzawa, 1990) and our behavioural 
resemblance is often spectacular as well. 
Among the other apes (and elsewhere in the animal kingdom) can be found behaviours that once were thought to be 
characteristic only of human beings. Chimpanzees use a wide variety of tools and weapons, manufacturing some of 
them. Like people, they raid neighbours' territories and sometimes deliberately hunt down and kill members of rival 
'tribes' - a primitive form of warfare (Wrangham and Peterson, 1996). Chimps also have culture (Boesch, 1996), a body 
of non-genetic information that is passed from individual to individual and from generation to generation, as 
exemplified by observational learning of tool use (Matsuzawa, 1996) and in the development of local 'tool kits,' which 
show each community to have a different cultural tradition (McGrew, 1992). Furthermore, the 'handedness' of human 
beings, once thought to be a unique characteristic of Homo sapiens, is also found in apes  (McGrew and Marchant, 
1996). Other 'human' behaviours are also characteristic of the societies of our close relatives. Chimpanzees live in 
patriarchal societies, as do people. Male gorillas often kill offspring of their mates that they had not fathered, a 
behaviour unhappily not uncommon in human societies. And, like males of most other mammals, men often try to 
inseminate more than one mate. 
 
How are people different? 
 
This is not to say that people are just the same as other apes. There are, of course, some striking morphological 
differences. Human beings are the only apes with a fully upright posture. We are also relatively hairless, have brains 
roughly three times as large as those of the other great apes, and female human beings are different from all other of our 
relatives in having large breasts prior to bearing children. 
Perhaps the biggest difference in kind between human beings and other apes is our use of speech and language. There is 
little evidence that our close relatives use vocal communication significantly more than other mammals. If they do 
communicate extensively with each other, it is not through sounds (Mitani, 1996). There are other big differences in 
kind between human beings and other apes. We are the only animals that use fire, clearly show empathy and have 
religion. Another major difference in kind is the human use of contraception. We are the only organisms that 
deliberately choose to limit our reproduction at levels that do not maximise an individual's genetic contribution to 
future generations (Ehrlich et al., 1995). 
There are also some astonishing differences of degree. No other organism remotely approaches the cultural endowment 
of our species, indeed of any normal human individual. Each of us has access, through spoken language and imitation 
and in most cases through writing and electronic media, to a vast store of knowledge. Furthermore, our culture clearly 
evolves, resulting in the development of behaviours that no isolated individual could invent. Such cultural evolution 
may occur in chimpanzees but it is unknown in other mammals (Boyd and Richerson, 1996). Related to this is the 
enormous elaboration of technology by human beings. 
 
The role of ecosystems in human life 
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Human beings, like all other organisms, exchange materials with their environments. Thus they are elements in natural 
ecosystems. Ecosystems consist of interacting combinations of organisms and their physical environments. People 
breathe the oxygen that was added to Earth's atmosphere by the photosynthetic activities of multitudes of plants and 
microorganisms, past and present - and all of the energy that powers human metabolic activities is derived from food 
that comes directly or indirectly from photosynthesis. Human beings drink water circulated and purified by a 
hydrological cycle that involves the activities of myriads of plants that both transfer water from Earth to atmosphere 
and anchor soils that mediate water flows. They live in climates stabilised by those ecosystems, a stability that is also 
essential to the success of agriculture. In short, humanity is utterly dependent on goods and services it receives from 
natural ecosystems (Daily, 1997). 
 
Human roles in ecosystems 
 
However, the participation of Homo sapiens in ecosystems is so different in degree from that of other organisms that it 
amounts to a difference in kind. Because of its evolving store of culture, and especially the development of agriculture 
some 10,000 years ago, humanity has become the dominant animal species on the planet (Ehrlich and Ehrlich, 1990). 
At the time of the agricultural revolution there were about five million people scattered over Earth - fewer than now 
reside in the San Francisco Bay area. By the time of Christ, that number had expanded to some 200 to 300 million, 
about the present population of the United States. There were a billion people by the early nineteenth century, and 
about two billion when I was born in 1932. Today we have reached almost six billion - if I live two more years, the 
human population will have tripled in my lifetime. The rise of our species to total dominance is the most dramatic event 
on our planet since its collision with a comet some 65 million years ago. That disaster caused the extermination of the 
dinosaurs along with many other organisms, and (ironically) opened the door for the rise of the mammals and us. 
The human economy, the 'metabolism' of that dominant animal, has altered Earth in ways that will be evident for 
hundreds of thousands - or even millions - of years. This will not be the result of our building and construction 
achievements, most of which will not persist for even 10,000 years; rather, lasting impacts will follow from the massive 
extinction of species that accompanies human activities. We are also significantly altering the gaseous quality of the 
atmosphere, interfering, for example, in major ways with the carbon and nitrogen cycles (Vitousek et al., 1986). 
Humanity has now approximately doubled the annual natural rate of addition of nitrogen to the terrestrial nitrogen 
cycle, creating potentially serious problems for the maintenance of soil fertility, accelerating losses of biodiversity, 
contributing to acid deposition and enhancing the greenhouse effect (Vitousek et al., 1997a). 
The most serious potential consequence of interfering with major nutrient cycles may be rapid climate change, of which 
there are already ominous (if non-definitive) signs such as the unusual scale and persistence of the El Ni¤o 
phenomenon and an increasing frequency of extreme weather events in general (Karl et al., 1995). It is important to 
note that the paleoclimatic record does not suggest gradual climate change in response to factors such as changing 
atmospheric composition, but rather sudden shifts from one quasi-stable state to another  (Schneider, 1995), such as the 
'Younger Dryas', an episode about 12,000 years ago when the post-glacial warming was interrupted for a 500-year cold 
snap. It has long been clear that humanity has been running a gigantic and dangerous experiment on itself  (Ehrlich, 
1968). If we are lucky, negative feedbacks may damp out much of the impact of global warming, and change may be 
gradual or almost non-existent. If we are unlucky, changes may be sudden and catastrophic, especially for agricultural 
production, which is already showing signs of failing to keep up with the population's growth. 
Some gradual changes have already been long under way that many ecologists find even more threatening than the 
possibility of rapid climate change. Human beings have already degraded over 40% of the land surface, causing it to 
lose about 10% of its potential direct instrumental value - its ability to yield benefits such as agricultural, forestry, 
industrial, and medicinal products  (Daily, 1995). A conservative estimate of the amount of soil that is lost to wind and 
water erosion annually is 25 billion tons (Brown and Wolfe, 1984). People have appropriated over half of the accessible 
flows of fresh water (Postel et al., 1996) and around the world are pumping aquifers at rates much faster than those at 
which they are recharged  (Ehrlich et al., 1995). Human beings have already destroyed about half of all tropical forests, 
and the current rate of depletion is probably about 1.5 to 2.5% per year. In the United States, virtually all natural 
grasslands and about half of all wetlands have been destroyed since the time of Columbus, and about three-quarters of 
all the coastal mangrove wetlands of Thailand, Pakistan, and India have disappeared, mostly since the Second World 
War (Ehrlich, 1995). People now mobilise trace metals such as zinc, lead, and chromium at many times the rate of 
natural processes such as erosion and volcanic outgassing, and spill much more petroleum into the oceans than do 
natural seeps (Ehrlich et al., 1977). 
Most crucially, humanity now uses, co-opts, or destroys some 40% of terrestrial net primary productivity (NPP). NPP 
is the sum of all the photosynthetic efforts of plants, minus what the plants need to support their own activities. One can 
think of it as the potential food supply of all animals and other non-photosynthesising organisms  Vitousek et al., 1986). 
This diversion of NPP to humanity's own ends, along with anthropogenic habitat destruction and the transport of 
invasive plants and animals, is the cause of what may prove to be Homo sapiens' most serious impact on Earth's 
ecosystems - the depletion and destruction of populations and species of other organisms. Humanity has launched a 
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vast extinction episode that may well exceed that which ended the age of the dinosaurs, 65 million years ago. The result 
may be virtually permanent impairment of the ability of ecosystems to continue to supply civilisation with absolutely 
essential natural services, such as amelioration of the climate, provision of fresh water, flood control, soil creation and 
maintenance, waste disposal, nutrient recycling, crop pollination, and pest control. 
Rates of extinction of species now appear to be 100 to 1,000 times those that prevailed for most of the millions of years 
until humanity's rise to dominance (Vitousek et al., 1997b), and populations may be disappearing at 5,000 or more 
times prehistoric rates Hughes et al., 1997). Recovery of biodiversity from the late Cretaceous disaster took many 
millions of years. 
In short, humanity is rapidly depleting the 'natural capital' upon which all of us depend: most critically, deep, rich 
agricultural soils, groundwater accumulated during the last ice age, and biodiversity. The latter loss is likely to prove 
most serious in the long run - especially if, as now appears likely, a high level of biodiversity is crucial to the delivery 
of ecosystem services, particularly those that support agriculture. With the added possibility of rapid climate change, 
the outlook for civilisation, from an ecological viewpoint, could be considered decidedly grim. 
 
The socio-political environment 
 
People are not only embedded in ecosystems, they are also embedded in societies. Today societies are subjected to two 
countervailing trends. On the one hand, in economic and cultural globalisation, the rich world, increasingly segregated 
from the poor, is being united by global corporations that answer to no government (Korten, 1995). At the same time, 
the disintegration of the Soviet empire and the general failure of communism has contributed greatly to a violent ethnic 
fragmentation that is especially serious in the poor world (Barber, 1995). It is far from clear where these trends are 
leading us, but it is certain that they will have a substantial impact on how we deal with the ecosystems that support us. 
It is obvious, for example, that if fragmentation becomes the overriding trend, cooperation to solve global problems 
will be extremely difficult to achieve. On the other hand, the increasing power of transnational corporations could 
easily accelerate the growth of the metabolism of the dominant animal and intensify the unsustainable pressures already 
being applied to humanity's life-support systems. 
 
The solution 
 
It may not be too late for humanity to avert a vast ecological disaster and successfully transition into a sustainable 
society, but the task will not be simple. Population growth must be halted and a slow decline begun to an 'optimum' 
population size. Fortunately birthrates are falling now in many parts of the world. Wasteful consumption in rich nations 
must be reduced in order to allow for needed growth in poor nations. The reduction of consumption while increasing 
the quality of life is technologically feasible; but technological feasibility is not enough. Our socio-political systems 
need to undergo dramatic revision in the direction of increasing equity at all levels if sustainability is to be achieved. 
One of the overriding reasons is that the cooperation needed to solve global environmental problems is unlikely to be 
achieved in a world divided into 'haves' and 'have nots.' The challenge is immense, and we must move rapidly to meet 
it. 
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