Limits and Logic
Sustainable development aims towards improvement and increased quality of life for all on a planet that is finite in its physical resource and its capacity to absorb waste. As defined by the Brundtland Commission report the term implies that a balance can be achieved between human socio-economic activities and the natural environment’s capacity to provide resources and absorb waste on a global scale (WCED, 1987). Recent research indicates, however, that globally our demand began to outstrip the Earth’s carrying capacity in the 1980s (Wackernagel et al, 2002). Today the ecological footprint of the world population/economy exceeds the total productive area (or ecological space) available on a planet (Rees et al, 1996). Essentially we have gone beyond that which the environment can afford. Excessive levels of production and consumption, resulting from economic growth models that equate success with material throughput, are causing excessive levels of environmental impact. 

In Blueprint for a Green Economy (1989) Pearce et al have suggested that green economics starts from the assumption that scarcity exists, sustainability is an imperative and that economic development should be about human fulfilment involving all round development not just material growth. Conventional economic growth, they argue, is not the ultimate good. Economics should be redefined within a sustainable society that seeks more than the bottom line mentality. As economist Jane Jacobs (1987) has pointed out modern cities have been the major engines of this economic growth but it has been achieved at the cost of unprecedented environmental damage. 
Accepting that there can be no sustainable development without a sustainable environment to base it upon recognises the need for a fundamental change in attitude towards prioritising the preservation of an environment capable of sustaining an acceptable quality of life for everyone (Lovins and Lovins, 2001).  Agenda 21, the EC’s Sixth Environmental Action Programme: Environment 2010: Our future, our choice, (EU, 2001) and the UK National Strategy for Sustainable Development: Securing the future (DEFRA, 2005) rightly emphasise the need to review development processes in a holistic way moving towards a more balanced relationship between social, economic and environmental factors. Moving away from excessive and damaging activity will mean prioritising ways of life that can operate within the current renewable resources of the ecosystem and the biosphere. Sacrifice will inevitably be part of such a process since we will have to put the biosphere’s needs before certain anthropocentric requirements. 
“…we can’t have a sustainable economy unless we build a physical setting to house it. The physical setting we presently dwell in itself exhausts our capital. It is, in fact, the biggest part of the problem” (Kunsler, 1994).

Cities are the principal destroyers of earth's ecosystems and the greatest threat to our survival. They now have a global hinterland from which they draw their resources and they use up to three-quarters of the global consumption of fossil fuels. They generate the majority of greenhouse gases and account for the majority of the world's pollution. They are the major consumers of the world's tropical timber and their appetite is in danger of turning the planet into a desert. And yet the pressure for arable land is rapidly increasing. Urban demand accounts for around 40 per cent of the planet's photosynthetic capacity and this proportion is increasing. Soon there will be little land left that does not produce crops for human consumption. As post-war cities have sprawled outwards the sense of social cohesion has been eroded. In the cities of the South social instability among the world's poor is exacerbating environmental decline. While in the North suburban development has swallowed up farmland on urban fringes and produced a settlement model, which is energy profligate and unacceptable in a world threatened by global warming and hugely depleted reserves of fossil fuel. Over the next thirty years or so an additional two billion people will be added to the cities of the developing world (this is close to the current combined population of India and China, two regions, which on their own are already capable of causing global environmental chaos). Such massive urbanisation will cause an exponential growth in the volume of resources consumed and pollution created. And yet half of this growing urban population will live without adequate shelter, electricity, sanitation or running water. They will swell the ranks of the 600 million people who already live in life-threatening urban environments. 

Globally environmental sustainability will depend on the successful implementation of measures to reduce the negative impacts of the built environment on the natural environment. We need visions of a more sustainable future that can provide the current generation of designers and planners with sufficient motivation without impairing their capacity to learn what might be the best direction for change. At the same time we urgently need to improve the energy and environmental performance of the global built environment (Grierson, 2009 a). 
The Real Cost of Growth
In The Economics of Welfare (1920), Pigou raises fundamental questions regarding welfare, national product (dividend), and the distribution of wealth. Environmental issues were imbedded in the general framework that he was concerned with regarding the measurement of wealth. The significance of Pigou is in his early recognition of the shortcomings of a market economy with respect to such environmental issues as pollution. His concept of negative external effects meant that it was possible to consider environmental problems from an economic point of view before they emerged as a critical societal problem.

“Smoke in large towns inflicts a heavy uncharged loss on the community, in injury to buildings and vegetables, expenses for washing clothes and cleaning rooms, expenses for the provision of extra artificial light, and in many other ways” (Pigou, 1920).

The idea of negative external effects led Pigou to refute Smith's 'invisible hand' theory believing it necessary that "an authority of wider reach should intervene" to tackle the collective problems of "air and light" as well as "beauty". This led him to the advocacy of building control legislation and to his support for the Planning Act. He wrote:

“It is as idle to expect a well planned town from the independent activities of isolated speculators as it would be to expect a satisfactory picture to result if each separate square inch were painted by an independent artist” (Pigou, 1920). 

In The Costs of Economic Growth (1967) Mishan, influenced by Pigou, attacked traditional economies for their ignorance of environmental issues. Economic growth based on easily measurable economic parameters such as employment levels, income levels, public debt, the exchange rate, etc. was criticised since it made it easier to overlook and neglect other relevant, but less obvious, economic issues. As a well-known economist of the day Mishan's approach reinstated the measure of economic value, particularly relating environmental issues, at the core of the economic debate. His criticism of economic growth, based on Pigou's concept of externalities, rested on the following arguments: 

· that environmental costs must be included in the price of any product; 

· if an increase in production creates a more than proportional increase in negative external effects (e.g. pollution);

· a decrease of welfare will result (e.g. illness); 

· welfare could thus be increased by lowering levels of production.

This, of course, was completely at odds with the main aim of conventional economics in the continued expansion of the GNP and society's belief that economic growth would remedy all social evils. Mishan's arguments were considered progressive and were used by environmental groups to validate their critique of the well-established economic forces in society. On the other hand the polemic character of his argument, his description of the ills of modern society, and call for a return to better times, contained a strong reactionary and conservative element. 

The Club of Rome Limits to Growth theory applies thermodynamic laws to economics, after Georgescu-Roegen (1971). These imply that all production that uses material and energy eventually transforms them into a more random, that is, chaotic, or disordered, state. Disorder is termed ‘entropy’, and the second law of thermodynamics says that entropy increases with time. New energy from the sun slows down the process of disorder, but eventually this will run down and the solar system will die. Industrial production, because of its intensive use of energy and materials speeds up the process of decay. Passive solar energy-based production, in combination with recycling, helps to delay it but the best approach is to reduce the demand for resources. Anna Bramwell (1989) cites Wilhelm Ostwald (1911) who wrote that “the free energy accessible can only decrease but not increase”. The most influential contemporary exponent of this perspective is Herman Daly, who holds that Green economics are rooted in our ecological circumstances in a very fundamental way where:

“…our dependence on the natural world takes two forms – that of a source of low-entropy inputs and that of a sink of high-entropy waste outputs” (Daly, 1992).

Daly points out that “our rearrangement implies a continual reduction in potential for further use in the system as a whole”. The implication is that there is a limit to the use we can make (or re-use) of scarce resources and waste (high-entropy) is an inevitable by-product of the extraction and use of resources (low-entropy). In Steady-state Economics Daly (1992) argued that:

“Economics must henceforth incorporate environmental criteria in measuring value, efficiency and the costs and benefits of development. And all development must be sustainable, that is, it must not reduce environmental and economic options open to future generations” (Daly, 1992).
It is becoming more widely accepted that economic growth in the conventional sense is more of a problem than a solution; its pursuit damages the environment, leads to social injustice. Smith et al (1998) in The Greening of the Built Environment suggested that economic growth as an objective needs to give way to the concept of sustainability and the notion of ‘economic development’ - one of a set of sustainable policy objectives across all areas, economic, social, and environmental and include environmental protection, physical and mental health, and social cohesion.  
On Economic Growth Limits 
In the late Nineteenth Century Thomas Malthus argued that population increase would lead to a glut in the supply of labour and hence a fall in wages. At the same time, the growing demand for food and other provisions would inevitably raise the cost of survival. Eventually, he said, population growth would stop due to the increased price of supporting a family. The population would then remain stagnant until enough forest was converted into farmland. He described a cyclic process where improved conditions would lead to an increase in numbers that in turn would nullify any improvements already made. 

Although proponents of green thinking tend to hold onto it, history seems to have disproved this part of Malthus’ thesis. It has been shown that along with economic growth in the West has come increased contraception and population stabilisation. Demographers tell us that, as a nation’s wealth and standard of living increases and death rates fall, birth rates also fall. To Karl Marx, Malthus' ideological message - that because of the ‘scientific’ principle of population any attempts to improve the economic status of the poor are doomed to failure - was “a libel on the human race”. Marxists have contested the notion of scarcity and the finite nature of the earth’s resources suggesting that starvation is mostly caused by the uneven distribution of resources rather than by their absolute scarcity. They also hold that the green focus on attacking industrialism obscures the fact that the real problem is capitalism in all its forms. Marxist critics seek to diffuse the scarcity argument through deployment of the sense of a dialectic relationship between human beings and the ‘natural’ world. The view derives from their belief that there is no such thing as a ‘nature’ that is unmediated by human beings. David Harvey (1996), for example, sees the idea of natural limits as too simplistic and insufficiently dialectical. However, other socialists accept the ecological position that the impact of the ecological crisis is such that it will require us to make changes in production and consumption of a kind, and a scale, which will entail a break with the lifestyles and expectations that have become habitual in industrialised nations. Raymond Williams (1986) identifies the central problem in the capitalist mode of production that seeks “an effective infinity of expansion in a physically finite world” and suggests that “the orthodox abstraction of indefinitely expanded production – its version of growth – has to be considered again from the beginning”. Williams invites Marxists to reconsider the nature of socialism on the basis of the “certainty that many of the resources at their present levels of use are going to run out”. He is in no doubt that the “pressure point on the whole existing capitalist mode of production” is “the problem of resources”.

Despite progress over the past 50 years poverty remains an enormous problem throughout the world. Within the developing countries, about one third of the population lives on less than a dollar a day – the common international poverty line. The poorest people in the world live in Africa, which given the region’s wealth of natural resources is one of the cruel ironies of global economics. It is common knowledge that Africa lags behind the rest of the world in terms of development, but this was not always the case. In the 1950s the African states were on par economically with many counties in Asia. During succeeding decades, while Asian nations have largely thrived in spite of a relative dearth of natural resources, Africa has floundered. Poverty can also be defined more broadly than by income alone. Health problems compound the problems of the poor nations. Malnutrition, particularly among women and children, is common in many parts of Africa, where there remains a lack of doctors, clean drinking water, medicines, and electricity.

Perhaps the most glaring economic trend to emerge in recent years is the growing gap between rich and poor.  Disparities have widened at the international level, despite a boom in much of the developing world. The poorest 20 percent of the world’s population command just 1.1 percent of global income, while the richest 20 percent claims 86 percent. 

In The Growth Illusion (1992), Richard Douthwaite asks how it is that we could have progressed along the path of economic growth, technical innovation and increasing efficiency for so long and yet end up with massive unemployment, wide spread poverty and the fear of economic collapse. His survey of economic history supported by a seemingly inexhaustible array of facts and figures provides a straightforward but nonetheless profound answer; “economic growth has enriched the few, impoverished the many, and endangered the planet” (Douthwaite, 1992). 

Neoclassical economics provides the basis of the conventional view of how economics operates in a capitalist society. It describes extensions and refinements of the classical phase of economics as an academic discipline championed by Adam Smith. Smith had delayed the publication of The Wealth of Nations (1776) by a number of years as he tried in vain to come up with a different end result. Inevitably though he was forced to conclude that, if each individual sought his own personal advantage he was, led by an invisible hand to promote an end which was no part of his intention, and as a result did more to promote the interests of society than if he had deliberately set out to do so (Smith, 1776). In spite of Smith’s reluctance to endorse a shallow excuse for selfishness and greed, his ‘invisible hand’ theory underpins orthodox thinking about commercial behaviour today and lies at the root of most of our economic and environmental problems. As economic growth continues it takes more and more resources to achieve additional increments of growth. The whole process, in effect, becomes progressively more inefficient. While society criticises neoclassical economics for failing to solve today’s problems of unemployment and poverty, ecocentrics are also critical of the anthropocentric position inherent in an orthodoxy that believes that the value of something is entirely dependant on consumer preference. They consider this to be incompatible with the green theory of intrinsic value in nature, by which goods and services would be devalued in proportion to their impact on the environment. 

More and more people are becoming suspicious of conventional economics. In Blueprint for a Green Economy (1989), Pearce et al suggest that green economics, derived from the neoclassical school, seeks to incorporate the methods of environment and resource economics within a wider framework of analysis and ideas. It starts from the assumption that scarcity exists and that sustainability is imperative and holds that economic development is for human fulfilment, involving holistic development, not just material growth. And that this applies to all humans (Ekins, 1992). Others, in contrast, see green economics as derived from an approach which is peripheral to most Western political economy, in its incorporation of discussions on spirit and conscience, moral purpose and the meaning of life (Lutz, 1992). 

Conventional economic growth is not necessarily the ultimate good. Modern zero growth theory advocates that all economic activity and policy should be directed towards achieving a state of equilibrium. It asserts that the continuous growth model is inherently unstable in a ‘boom- bust’ cycle, and that continuous growth in the context of finite resources is unlikely to support current levels of prosperity indefinitely. The global economy is made up of discrete elements, which combine to present a singular concept, a form of economic ecology, with its own sense of equilibrium. This point has been brutally driven home by the global nature of the so-called ‘credit crunch’. One nation’s economic pain is quickly felt all over the world. The accelerating rate of global economic and financial integration means that no nation, not even the United States, is economically autonomous. We are being made aware that in the global economic environment ecological principles increasingly underscore our experiences. 

On Urban Growth Limits
The UN report on the State of World Population was published to coincide with the opening of the Habitat II conference in Istanbul in 1996. Representatives from the world’s nations were asked to act on the report’s findings and steer development programmes towards urban education and health projects, especially for women, to improve the upward mobility of shanty town dwellers. The UN Secretary General called for efforts to control the ‘inevitable’ march of the city. The UN is still currently pushing for the development of a large number of manageable, medium-sized cities rather than a few, uncontrollable 'mega-cities'.

The main report, by the UN Population Fund, stressed the potential benefits, as well as the menaces, presented by the urban explosion.  It pointed to the hopeful signs in some less developed cities of the world. One example is in Bombay where progress has been made in replacing squatter homes with new dwellings.  But at the other end of the scale there are, especially in Africa, almost wholly dysfunctional cities, which have become nightmarish agglomerations of unsanitary homes, ruined roads, abandoned services and crime.

The urban environment is now firmly driving the environmental crisis. Cities consume most of the world’s natural resources and cause most of the pollution and waste. In developing countries recent industrialisation has led to urban health problems on an unprecedented scale. China, for example, reported 3 million deaths from urban air pollution over two years between 1994 and 1996. And in the cities of the developed world excessive consumption of natural resources is dramatically reducing the global ‘commons’. The cities of the world affect not just the health of their own citizens but the health of the entire planet. Although they take up just 2 percent of the Earth’s surface they account for roughly 78 percent of the carbon emissions from human activities, 76 percent of industrial wood use, and 60 percent of the water tapped for use by people (Brown et al, 1999).

One of the reasons why cities have emerged as the dominant form of settlement is that they have allowed goods and services to be centralised and have thus intensified trade and promoted economic growth. But over the past 20 years a better understanding of the effects of changing environments and ecosystems has been developed which tells us that many of the environmental problems we currently face are directly or indirectly related to issues of urban lifestyles and consumption patterns. These are seen to have far-reaching and long-term effects, not only within the city’s own boundaries, but on the entire surrounding region. The complex interrelationship and interdependence of urban areas and their surrounding hinterland has been examined by Rees et al (1994). The term used to collectively define these relationships is the ecological footprint of cities. These footprints define the city's source of resources and its sites for waste disposal and pollution. For example the land mass that generates the resources necessary to sustain the population of London (with food and timber) is only slightly less than the entire land area of United Kingdom. Today the effects of urban activities have, in many cases, outweighed the relative advantages of agglomeration and centrality that they offer and the ecological footprints of existing cities cover almost the entire planet. It has been estimated that meeting the needs of the current global population in the same way as those of Western urban inhabitants are met would require a few more planets with the same resources as earth (Rees, 1994). As urban populations and cities expand competition for these dwindling areas of resource is growing while, simultaneously, areas of fertile land and rain forests are rapidly disappearing. Given the clear physical limitations, urban ecological footprints need to have defined limits. In the first instance they must be radically reduced.

In System of Nature (1735) Linnaeus discussed the tendency for species’ expansion when parents produce more than two offspring and subsequently Linnaeans proposed that there were limits to the carrying capacity of an area.  Traditionally the carrying capacity of a population is represented as the population size which an environment’s resource can maintain without a tendency to either increase or decrease. More this has been redefined as the maximum number of organisms that a habitat can support and sustain without degrading each organism’s environment. Wagner (1974) points out that this ecological rule of balance applies to humans and describes a relationship with the environment, which is seen to have passed through successive stages:

“In the beginning, man was shaped by an environment, which acted as selecting agent and controlled the evolution of his present features. Throughout this period, man, like other animals remained in equilibrium with his environment. But then man developed culture and thereby shattered this equilibrium. From that time on man has exerted an increasing influence on his environment…Finally, man’s rampant technology has placed him, once again, under the direct selective influence of an environment of his own making: the city” (Wagner, 1974).

Wagner argues that we humans have manipulated our environment until it has now reached what he sees as a “dangerous point of disequilibrium”. The notion of equilibrium is central to the discipline of ecology and the notion of sustainability. Wagner (1974) notes that:

“All animals and plants, whatever their habit or form, follow one inexorable rule: their populations grow, slowly or rapidly, to some point of equilibrium, then level off in a change from steady growth to steady state. This point of equilibrium, known as the carrying capacity of the environment, may be determined by food supply, moisture, nesting sites, competition, or various combinations of these, but it is inevitably reached” (Wagner, 1974).

The Limits model of the world system holds that exponential population and economic growth cause exponential resource decline. The suggestion is that trends which are, in the early stages, almost imperceptible, become overwhelming in the later stages and can only be checked by natural limits such as lack of land, exhaustion of resources and pollution resulting in famine, disease and death ("preventive checks" in Malthus’s terminology). 

Simon and Khan (1984) in The Resourceful Earth question the accuracy of the Limits data and the usefulness of the reports methods. They argue that general economic activity is becoming more energy efficient, and that resource prices are falling. However their assumption that conventional economic markets take a long-term (one hundred years) perspective on resource availability and reflect this in today’s prices has been proved wrong. There is as much evidence to suggest that we are heading for disaster as there is to support the view that we can avert it. 

The consumption of natural resources by modern industrial economies remains very high and represents a truly massive scale of environmental alteration. The extension of the resource-intensive economic model to developing nations as is now occurring around the world is not environmentally viable. Global warming and the depletion of the ozone layer are evidence that "catastrophic consequences for human society may result within the next one or two generations " (Blowers, 1993). The possibility of resource conflicts involving nuclear war cannot be ignored. One of the authors of the 1972 Limits to Growth report has pointed put that, although his views have been much maligned, Malthus' ideas have renewed relevance within the current sustainability debate:

“Malthus has been buried again. This is the 200th year in which that redoubtable economist has been interred. We may take it as certain that anyone who has to be buried 200 times cannot be wholly dead” (Meadows, 1998). 

As Ekins (1992) has pointed out even resource optimists now accept that there are limits of some immediate relevance. At the same time pronouncements by resource pessimists are tempered with caution. For example, rather than absolute population increases, population densities and the displacement of poor people from their land are described as the main problems, and it is ‘waste-generating’ and ‘resource-consuming’ growth rather than growth per se (i.e. in human development terms) that is described as unsustainable. While the doom-laden predictions of neo-Malthusians like Paul Ehrlich, Lester Brown, and the Club of Rome are not inevitable, a sustainable future depends on taking action now. 

In the past with little scope for achieving progress through consensus, those who upheld green values were inevitably forced into the politics of conflict, shifting from reform to radical challenge (Porrit, 1984). There are hopeful signs today, particularly in environmental policy and practice that the huge gulf that has existed between green goals and values and those of society in general may be closing. If in the past there were two totally different world views (paradigms) at work it may be that convergence is at least possible; what seems rational in one paradigm is now perhaps not quite so irrational in the other (Grierson, 2009 b). Nevertheless as the environmental movement has become more popular its task has not become any easier. Opposition to change remains powerfully entrenched in a system of global capital. There are still those intent on upholding traditional social and economic values and practices. From the green perspective all ‘advanced’ industrial nations are still intent in pursuing an unsustainable path. Proponents of this view have pointed out that if our main goal lies in maximising economic output as a way of keeping people happy, then the growth in consumption of natural resources and energy use, increasing pollution, deforestation and the loss of biodiversity, can be viewed as entirely ‘rational’. If, however, our goal is a more cohesive, equitable and sustainable society on a healthy planet then these things can appear senseless and damaging. 

References

Bramwell A. Ecology in the Twentieth Century (Yale University Press, London, 1989) 

Brown L. et al, 'Winning or Losing the Environmental Battle: Cities Hold the Key to Planetary Health', (Worldwatch Institute, Washington, DC, Press Release June 19, 1999) 

Daly, H. E. Steady-state Economics, 2nd edition (Earthscan, London, 1992)

Dobson, A. Green Political Thought, 4th Edition (Routledge, London, 2007)

Douthwaite, R. The Growth Illusion (Council Oak Books, Oklahoma, 1992)

DEFRA, UK Government Strategy for Sustainable Development: Securing the future (The Stationary Office [TSO], March 2005)  
Ekins, P. Wealth Beyond Measure; atlas of new economics (Gaia Books, London, 1992) 

European Union (EU), Environment 2010. Our future, our choice, EC Sixth Environmental Action Programme (Office for Official Publications of European Communities, Luxembourg, 2001)
Georgescu-Roegen, N. The Entrophy Law and Economic Process (Harvard University Press Cambridge, Mass, 1971) 

Girardet, H. Getting London in Shape for 2000 (London First, London, 1996)

Grierson, D. (a) ‘Towards Sustainable Building Design’ in Design Principles and Practices: An International Journal, Volume 3, Number 3 (Common Ground, Melbourne, 2009)
Grierson, D. (b) ‘The Shift form a Mechanistic to an Ecological Paradigm’ in The International Journal of Environmental, Cultural, Economic & Social Sustainability, Volume 5 (Common Ground, Melbourne, 2009)
Harvey, D. ‘Cities or urbanization’, in City 1/2 (1996)

Jacobs, J. Cities and the Wealth of Nations (Random House, New York, 1987) 
Kunsler, J. H. The Geography of Nowhere (Simon & Schuster, New York, 1994)
Lovins, A & Lovins, L.H. Natural Capitalism: Path to Sustainability? (Corporate Environmental Strategy, vol. 8, no. 2, Elsevier Science, July 2001)
Meadows, D. ‘200 Years Since Malthus and We Still Haven't Proved Him Wrong’, in the Global Citizen (October 8, 1998)

Pigou, A. C. The Economics of Welfare (MacMillan, London, 1920)
Porrit, J. Seeing Green (Basil Blackwell, Oxford, 1984) 

Rees, W.E., & Wackernagel, M. Our ecological footprint: Reducing human impact on earth (New Society, Philadelphia, 1996)
Tickner, J. et al The Precautionary Principle in Environmental Science, (Environmental Health Perspectives, Vol. 109, No. 9, September 2001)
Wackernagel, M et al, Tracking the ecological overshoot of the human economy (Proceedings of the National Academy of Sciences of the United States of America (PNAS), 99 (14): 9266. 2002) 

Wagner, R. Environment and Man (WW Norton & Co, New York, 1974) 

Williams, R. Towards 2000 (Pelican, Harmondsworth, 1986) 

World Commission on Environment and Development (WCED) Our common future (Oxford University Press, Oxford, 1987)
