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Summary 
 
The relevance of “human carrying capacity” to sustainability is much in dispute. Many 
traditional economists and technological optimists believe that the concept is defunct. 
They argue that trade and technology have historically pushed back the “limits to 
growth” and will continue to do so indefinitely. Resource depletion is therefore of no 
consequence and sustainability is best assured by staying our present growth-oriented 
course. Expansionist thinking is rooted in abstract economic models and monetary 
analyses that are devoid of biophysical data and ignore fundamental physical laws. This 
thinking drives world development. 
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By contrast, many ecologists and earth scientists insist that human carrying capacity 
remains a vital concern. They argue that that the explosion of human populations and 
cultural artifacts made possible by trade and technology can only be temporary. 
Economic growth is increasingly based on the depletion of “natural capital”, rising 
pollution levels, and declining biodiversity. Since these trends undermine global life 
support, “human load” already exceeds global carrying capacity and is eroding future 
potential. Such conclusions are based on physical laws, complex systems models, 
empirical analyses, and global trends, but are essentially ignored in decisions by key 
decision-making bodies.  
 
Studies of early civilizations support the ecological perspective. Human societies follow 
a predictable cycle of growth and development (complexification) followed by decline 
and collapse. This cycle is associated with progressively falling marginal returns from 
initially profitable investments in socioeconomic and physical infrastructure. The 
“complexification” of industrial society was funded by abundant fossil fuel. Cheap 
energy vastly increased the availability of resources (seemingly expanding carrying 
capacity) but at the expense of ecosystems integrity. Consequently, the world is 
experiencing declining marginal returns on various resource fronts and may be facing 
an energy supply/price shock. Any resultant implosion of biophysical limits would 
destroy prospects for sustainability and trigger the decline of contemporary society.  
 
1. Introducing Carrying Capacity 
 
At first glance, “carrying capacity” seems like a fairly straightforward concept. Bridges 
are engineered to a specified load-bearing capacity; ocean-going freighters can carry 
only so much cargo. When it comes to ecosystems, ecologists speak of the maximum 
population deer or elk that can be supported indefinitely in a defined habitat without 
permanently impairing its productivity and any old-time dairy farmer knew just how 
many cows he could safely graze on the back forty without wrecking the pasture. It 
therefore doesn’t seem like much of a stretch to estimate the human carrying capacity of 
a region or a country – or even the whole Earth.  
 
Look again. The demands of non-human species on their habitats are fixed and limited 
to food and sometimes shelter, the simplest of material requirements. However, human 
demands are hardly simple and are constantly evolving. Thus, when biologist Joel 
Cohen asked, “How many people can the Earth support?”, he was able to find published 
answers ranging across three orders of magnitude, from less than a billion to over a 
trillion – a thousand billion! Some analysts argue that the present population of six 
billion is already several times over the sustainable carrying capacity of the earth; others 
purport to show that Earth is still practically empty of people. It seems like the short 
answer to Cohen’s question is “it depends”– it depends on the quality of the data used in 
making the estimates and on the assumptions, values, and beliefs of the assessor.  
 
This chapter examines competing interpretations of human carrying capacity. The 
weight of physical and historic evidence shows that carrying capacity remains a central 
element, and should be the organizing theme, of both local and global sustainable 
development initiatives. 
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1.1 Why Do Population – and Carrying Capacity – Matter? 
 
“…I say that the power of population is indefinitely greater that the power in the earth 
to produce subsistence for man.”(Thomas Malthus, 1798) 
 
The Reverend  – and economist – Thomas Malthus opened the modern debate on 
carrying capacity late in the eighteenth century with his famous essay On the Principle 
of Population. Malthus’ concern was based on elementary arithmetic. He observed that 
“population, when unchecked, increases in a geometric ratio, subsistence increases only 
in an arithmetic ratio.” A modern scholar might have put it this way: population 
increases exponentially (like compound interest) while food production increases only 
linearly, in constant increments.  
 
However one chooses to express the relationship, “a slight acquaintance with numbers 
will show the immensity of the first power in comparison to the second…” Malthus 
knew that the reproductive powers of plants and animals, including humans, were such 
that if provided with adequate sustenance, they could fill hundreds of worlds in just a 
few centuries. He also knew that the earth was finite – that space and nourishment were 
limited – and that this reality restrained life within tightly prescribed bounds. In 
Malthus’ words, “The race of plants and the race of animals shrink under this great 
restrictive law. And the race of man cannot, by any efforts of reason, escape from it”. 
Clearly, to Malthus, humanity was caught forever in the grip of the earth’s limited 
“carrying capacity”. 
 
Malthus’ warning caused no little controversy in its time, but while his theory seemed 
undeniable, the threat to contemporary Europeans seemed so far off (the entire world 
population was then less that a billion and there were whole new continents to be 
peopled) that it was shortly forgotten in the growing optimism of the dawning industrial 
age. Indeed, those who did remember Malthus would latter dismiss his “dismal 
theorem” on grounds that he had not anticipated the ability of technology to keep food 
production expanding a step ahead of population growth.  
 
It was not until the 1960s that the “Malthusian specter” raised its head once again. It 
had taken until 1930, more than a century after Malthus death, for the world population 
to gain its second billion, but the growth rate itself was increasing. The third billion was 
added in just 30 years, by 1960. Not surprisingly, the “population question” began to re-
emerge as a matter of public concern, culminating with the publication of Paul Ehrlich’s 
The Population Bomb in 1968. Just six years later (and only 14 years after reaching 
three billion) the human population passed the four billion mark. Meanwhile, the 
economy had been expanding even faster than population and, with it, anxiety about 
urban, industrial, and agricultural pollution. Rachel Carson’s Silent Spring (1962) had 
sounded the warning and galvanized the public. By the end of the decade, the 
“environmental movement” had emerged as a real political force. 
 
By now it was clear that any new concern about human carrying capacity would 
necessarily extend far beyond mere population size. Humanity’s impact on our earthly 
habitat was scaled not only by sheer numbers of people, but also by average levels of 
resource consumption and by the relative sophistication of our industrial technologies. 
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Biologists Paul Ehrlich and John Holdren captured the matter handily in 1971 with their 
concise formula for environmental impact: I = PAT, where ‘I’ is impact, ‘P’ is 
population, ‘A’ is a function of affluence (consumption), and  ‘T’ is a function of 
technology (type and efficiency). 
 
Despite the increase in public anxiety and the flurry of environmental legislation in the 
1970s, Malthus’ geometric multiplier continued to grind away and the industrial 
juggernaut plunged ahead as never before. By November 1999, the human population 
had topped six billion, having doubled since 1960. (It had taken two million years for 
the human population to reach three billion; the second three billion were added in just 
forty years!) Meanwhile the economy had expanded more than three-fold.  
 
The result of these inexorable trends would seem to have been predictable on a finite 
planet. At the dawn of the twenty-first century, the massive scale of human activity 
ensures that many environmental impacts are global in scope. Stratospheric ozone 
depletion now affects both the Southern and Northern Hemispheres; atmospheric 
carbon-dioxide has increased by 30% in the industrial era and is now higher than at any 
time in the past 160,000 years; mean global temperature has reached a similar record 
high; the world seems to be plagued by increasingly variable climate and more frequent 
and violent extreme weather events; more atmospheric nitrogen is fixed and injected 
into terrestrial ecosystems by humans than by all natural terrestrial processes combined; 
up to one-half of the land on Earth has been directly transformed by human action; more 
than half of the planet’s accessible fresh water is already being used by people; two-
thirds of the world’s major fisheries are fully- or over-exploited; and biodiversity losses 
are accelerating.  
 
The question is whether any of this matters to the survival “technological man”. 
Certainly many of the world’s top scientists are warning that humans have become a 
threat not only to the ecological integrity of the planet, but also to themselves. And on 
the evidence of words alone, the world seems to be listening. For at least the past dozen 
years “sustainable development” has been a stock phrase in virtually every politician’s 
rhetorical repertoire.  
 
1.2 Defining Sustainable Development 
 
On one level, “sustainable development”, like carrying capacity, seems like a simple 
idea. In its strongest form it recognizes that people and their economies are an integral 
part of the ecosphere and that they depend for their survival on a steady flow of goods 
and services – food, water, energy and mineral resources, a stable and predictable 
climate, etc. – from nature. From this perspective, deteriorating global ecological 
conditions are seen to pose a threat to human physical well-being and ultimately to 
geopolitical security. Learning to live sustainably implies taking the measures necessary 
to ensure that all members of the human family can live satisfying lives within the 
means of nature (i.e., within the long-term carrying capacity of the earth).  
 
Many international scientific and non-governmental organizations concur with this 
double-barreled imperative. In Caring for the Earth (1991), the World Conservation 
Union (IUCN), the World Wide Fund for Nature (WWF), and the United Nations 
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Environment Program (UNEP) defined sustainable development as “improving the 
quality of human life while living within the carrying capacity of supporting 
ecosystems”. Similarly, in their brochure, Action for Global Sustainability, the Union of 
Concerned Scientists advocates that “humanity must learn to live within the limits of 
natural systems while ensuring an adequate living standard for all people”.  
 
The United Nations’ World Commission on Environment and the Economy (the 
Brundtland Commission) went even further when it published what has become the 
best-known definition of the sustainability concept in 1987: “Sustainable development 
is development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs.” This formulation recognized, that in 
making legitimate use of the earth, contemporary society has an obligation to leave 
adequate supplies of essential natural capital – nature’s resources and life support 
services – intact for use by future generations. In addition to living within ecological 
constraints and greater intragenerational equity, the Brundtland Commission thus 
advanced intergenerational equity as a criterion for sustainability. 
 
A casual observer might conclude from all this that an action-oriented consensus was 
emerging: sustainable development, understood as achieving a degree of social equity 
while maintaining the human population and economic activity within the carrying 
capacity of Earth, would be one of the great challenges of the twenty-first  century. 
 
2. Dueling Paradigms: The Debate Goes On 
 
“There are no... limits to the carrying capacity of the earth that are likely to bind any 
time in the foreseeable future. There isn’t a risk of an apocalypse due to global 
warming or anything else. The idea that we should put limits on growth because of 
some natural limit, is a profound error and one that, were it ever to prove influential, 
would have staggering social costs.” 
 
(Lawrence Summers, Chief Economist, World Bank, November1991) 
 
No such thing. Lawrence Summers’ remark makes clear that not everyone in high 
places agrees that carrying capacity has any relevance at all to human beings; that we 
have to respect any kind of biophysical limits; or that future generations would be 
grateful for a healthy endowment of natural capital if it meant they inherited less human 
and manufactured capital (material wealth). Different interests in society have 
contrasting “pre-analytic visions” (or paradigms) that shape how they interpret any set 
of facts or circumstances. Because they spring from differing values, beliefs, and 
assumptions, there is considerable variation among paradigms in their interpretation of 
human carrying capacity.  
 
- 
- 
- 
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