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SUSTAINABLE GROWTH: 
The pathway to prosperity … or an oxymoron??? 

 
ABSTRACT: Is there such a process as “sustainable growth”? The term appears frequently in 
government reports and in company strategic plans. “Sustainable growth” holds out the tantalising 
prospect that a society can achieve the holy grail of sustainability – a modern term embracing 
alignment with environmental imperatives – without forgoing the benefits of economic expansion. 
These benefits include rising standards of living, full employment, increasing opportunities for 
investment or professional development – generally rising wealth for all. 
 
“Growth” is commonly used as a shorthand term for “economic growth” which relies upon 
geometrically expanding extraction and throughput of material resources, which is unsustainable in a 
finite planet, but there are forms of community advancement other than “growth” in a material sense. 
“Sustainability” implies a steady-state condition, not one built upon expansion or increasing 
throughput of material resources, but if it is based upon utilisation of renewable resources, then the 
steady-state condition may be satisfied. 
 
The paper explores the concept of “sustainable growth” by reviewing several scholarly attempts to 
explain the causes or consequences of economic growth. The paper touches on related questions such 
as: Is there any way of decoupling a rise in living standards from throughput of biophysical resources? 
Is it possible to have rising real wealth other than by accumulating more physical goods which means 
more demands upon the earth’s resources? Can the contrasting views of science and economics on 
these questions be reconciled? 
 
Keywords: sustainability, economic growth, limits to growth 
 
Dedicated to the late Professor John Kenneth Galbraith, who in The Affluent Society in 1958 brought the 
consequences of consumer-led growth to the attention of the world. 
The contribution of ecological economist Richard Sanders is acknowledged. 
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Introduction 

 

‘Sustainable growth’ is a mellifluous term. It tantalisingly promises continually rising living standards – 

but in an environmentally benign manner that can continue indefinitely. 

 

 The tension between the two limbs of the term is easy to spot: ‘sustainability’ is a steady state 

function; ‘growth’ is expansionary. ‘Growth’ is shorthand for economic growth and since World War II 

has been associated with consumption of ever-increasing quantities of raw materials. Expanding 

throughput of materials results in exhaustion of sources and challenges the capacity of the rivers and 

atmosphere to absorb the wastes. 

 

 But the unanimity of environmental scientists that the earth’s capacity to support the human 

population sustainably is being exceeded is matched by the unanimity of economists that growth can 

continue indefinitely. 

 

 Can we have both? This paper critiques the claim that global society can decouple rising 

affluence from consumption of energy and materials. To do this, after defining terms it presents some 

foundational propositions, evaluates competing theories, argues the logical implications and considers 

the origin of divergent perspectives. 

 

Three definitions 

Economic growth 

The Western belief in material progress is of relatively recent origin. Fatalism is a feature of traditional 

societies and it was not until the Enlightenment in the eighteenth century and the decline of religious 

rigidity that Europeans recognised that humans need not be resigned to some pre-ordained status in life. 

Public confidence in scientific achievements subtly altered Europeans’ cultural viewpoint to become 

deeply optimistic about the prospect of human material and other progress. 

 

 Economic growth as an explicit goal of Western governments is even more recent, dating from 

1950 when it was first articulated as a policy weapon during the Cold War (Arndt 1978). An improved 

‘standard of living’ for their citizens is the proclaimed aim of most governments and economic growth is 

almost universally considered necessary to achieve it. 
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Gross Domestic Product 

The accepted measure is gross domestic product (GDP), which tallies the value of traded goods and 

services passing through an economy. This is calculated by averaging statistics for production (prices of 

goods and services less intermediate costs); income (incomes generated by domestic production); and 

expenditure (net final expenditure on goods and services). The figures include cost of tangible 

materials as well as intangible value added by commercial human endeavour. 

 

 The raw scores for GDP include consumption generated by increased population as well as 

inflation in the value of money. To allow undistorted comparisons between years and countries, 

population growth and inflation are commonly sifted out, yielding the mainstream definition of growth as 

change in real GDP per capita per time period. This is not the same as ‘quality of life’, a holistic measure 

of well-being; or ‘prosperity’, a potentially sustainable condition of material comfort; or 

‘development’, a process that unleashes human potential. 

 

Capital 

Capital takes several forms: natural, manufactured, financial, human and social. The renewable form of 

natural capital is living and if healthy, spontaneously produces a sustainable flow of goods and 

services. The non-renewable form (including fossil and mineral deposits) is passive and flow rates are a 

matter of policy. If the financial proceeds from using non-renewable natural capital are invested in 

renewable alternatives, the effect can be deemed essentially sustainable (Sanders 2004). 

 

 Divergent opinions about the seriousness of the ecological crisis pivot on divergent 

understandings about the convertibility of capital: if man-made capital can be substituted indefinitely 

for natural capital, then growth is limited only by human imagination. 

 

 An oblique way of expressing the central question is to examine whether the ‘services’ 

component can boost GDP without a corresponding rise in the ‘goods’ component, which more overtly 

necessitates rising consumption of material resources. 

 

Four foundations 

 

To ground an analysis, it is helpful to articulate some propositions the validity of which does not 

depend on personal opinion. The following observations about the sufficiency of the planet’s 

resources should be unarguable. 
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The laws of thermodynamics reign supreme 

By the First Law of Thermodynamics, matter and energy cannot be created or destroyed but can be 

converted. This principle explains exactly what economic activity does: it transforms matter and 

energy from one form to another, or more candidly, turns resources into waste. By the Second Law, in 

a closed system energy and matter dissipate. The universe is continually becoming more disordered; 

wastes are more dispersed and useless than resources. 

 

 No equations of economic growth can be valid if they contradict the laws of thermodynamics, 

“the most thoroughly tested and validated laws of nature” (Hall et al 2001). This axiom alone nullifies 

models of growth that do not factor in consumption of energy and materials. 

 

Concentrated sources of energy and raw materials are limited 

On 28 April 2011, the International Energy Agency (IEA) admitted to a reporter from the Australian 

Broadcasting Corporation in Paris that world oil production had already peaked (Newby 2011). Only 

five years previously, this mainstream agency had confidently predicted expansion until at least 2030, 

from the current 83 to >103 m barrels/day (Miller 2011). 

 

 What caused the change? IEA audited oil fields and found that producer country after country 

was in post-peak decline and no amount of pushing with enhanced recovery techniques or pulling with 

higher prices could summon from the ancient sediments oil that wasn’t there. In other words, the 

evidence of petroleum geologists and engineers has prevailed over the assumptions of economists 

that supply would somehow rise to meet whatever the market demands. 

 

 Oil is not the only raw material facing global peak production. On current trends, coal 

production will peak around 2020 (Mohr 2010; Zittel and Schindler 2007). Phosphorus is modelled to 

peak by about 2033 (Cordell et al 2009), a matter of grave concern for the intensive agriculture that 

feeds the current human population. Just one country (China) controls more than 90% of the world’s 

production of rare earths (USGS 2011), essential for a computerised society. Some 25 per cent of the 

world’s lithium is raised from a single mine (Greenbushes, Western Australia) (USGS 2011). As Africa 

digs deeper to keep its platinum mines open, it seems that an economy powered by platinum-

catalysed fuel cells is out of the question. 
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Worldwide, ore grades are falling and energy inputs required for extraction are increasing. The 

productivity of Australian mining declined by 25% from 2000-2006 (Topp et al 2008). Economists tend 

to be unconcerned about falling grades, claiming that as scarcity bites, prices will rise sufficiently to 

ration demand and render dispersed deposits economic. Scientists counter that there is an energy 

penalty for extracting and refining low-grade sources. If concentrated energy itself is a declining 

resource, the energy and economic costs of extraction quickly overwhelm optimism. 

 

 Peak production is not exhaustion. Yes, there are vast quantities of oil and gas diffused within 

rock formations in all continents and vast quantities of minerals disseminated through the earth’s 

crust and dissolved in the oceans. The significance of peak production is first biophysical, signalling 

that future generations will have to construct their societies from a declining supply; and second 

economic, as prices of materials indispensable to industrial society rise more than incrementally, 

potentially destabilising societies as they struggle to find resources to feed their growth economies 

((Mason et al 2011a; Mason et al 2011b). 

 

The biophysical environment is in crisis. The widely debated climate change is only one of numerous 

indicators of impeccably documented environmental distress. 

 

 The 2005 Millennium Ecosystem Assessment involved more than 1360 leading experts and 

multilateral institutions. “At the heart of this assessment is a stark warning. Human activity is putting 

such strain on the natural functions of earth that the ability of the planet’s ecosystems to sustain future 

generations can no longer be taken for granted. ...Nearly two thirds of the services provided by nature to 

humankind are found to be in decline worldwide.” (MEA 2005). This authoritative account is more-or-

less uncontested. 

 

 Globally, humans are currently drawing resources directly from 2.2 ha of the earth’s surface 

per capita, but only 1.8 ha is available, the gap being papered over by exploiting ecosystems harder 

and by drawing down finite deposits of oil and coal. Australians’ ‘ecological footprint’ is 7.2 ha (c.2000, 

Lenzen & Murray 2001). 

 

Growth is exponential 

Growth is an accelerating not an arithmetic progression. The speed with which an exponential function 

compounds is not obvious in the early years. 
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Five explanations 

 

The scholarly literature on the causes and consequences of economic growth is vast. For this paper, I 

have selected two ground-breaking works warning of limits; one that legitimised economics’ belief 

that human capital can substitute for natural resources; and two attempts to reconcile the conflicting 

viewpoints. They are presented in chronological order. 

 

Thomas Malthus 

Malthus warned in 1798 that increases in population would eventually outstrip food supply. Malthus has 

been ridiculed, to this day. Malthus did not foresee that a large population could nourish itself with food 

vacuumed from the whole world in ships and planes powered by internal combustion engines burning 

coal and oil. However, Malthus’ predicted consequences were only postponed, not avoided. Malthusian 

collapse is now arriving in many African countries, where too little arable land is available to support a 

growing population (Diamond 2005), with climate change accentuating this shortfall south of the Sahara. 

But the crisis is not always recognised as Malthusian. It is commonly interpreted through the lens of 

sociology as due to ethnic hostility, or through the lens of economics as due to incompetence of 

governments or trade barriers in Western markets. (Of course, famine, violence and migration in 

subsistence economies are never mono-causal – Reuveny (2007) and Nordås & Gleditsch (2007) present 

useful reviews). 

Solow’s unexplained residual 

In classical economics, the three inputs to production were considered to be land, labour and capital. 

In modern language, ‘land’ represents natural resources. When U.S. economist Robert Solow in the 

late 1950s formulated neoclassical1 equations to explain economic growth, he ignored land and 

modelled just capital and labour. These equations were unable to explain observed growth, so in an 

influential paper (1957) he inserted a factor to make the equations fit, although he cautioned that this 

“residual” – some 70% or more of observed growth (!) – was an empirical observation without 

theoretical justification. 

 

A large literature arose ascribing to ‘technological innovation’ the unexplained gap between 

observed growth and growth generated by capital and labour. Innovation came to be regarded as the 

primary driver of growth. Even on first principles, this sounds unconvincing, as innovation is intangible, 

not easily expressed quantitatively, unlike capital and labour. “The production function is a technical 

recipe with real terms in physical units…” (Daly 1997), even if dollars are used as proxies. In any case, 

the residual has been critiqued as tautological (McCombie 2000/2001) and does not even capture 
innovation reliably (Hartley 2000).  

                                                           
1 ‘Mainstream’ or ‘orthodox’ economics in this paper is taken to be the neoclassical sub-discipline. This forms the 
economics limb of neoliberal political philosophy. 
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It is a short step from explaining away any amount of growth as deriving from ‘innovation’ to asserting 

that any amount of innovation will allow growth to rise indefinitely. That arguably is what economics 

has done, ignoring Solow’s warning. 

 

 But repeated studies have shown that the size of the Solow residual correlates nicely with 

observed rates of consumption of energy (Beaudreau 2005). This is hardly surprising, as energy is the 

means of wresting more productivity out of raw materials and labour. This would restore the missing 

‘land’ to the neoclassical equations. Beaudreau deplored the absence from this academic discourse of 

process engineers, who would instead model growth as a function of inputs of materials, energy and 

“information” (including tools and equipment). 

 

 Solow’s legacy endures. In the urban blueprint Melbourne 2030 planning for sustainable 

growth, Policy 4.4 asserts that “Achieving growth in jobs, and creating wealth and higher living 

standards, depend on knowledge creation and the innovation that results from it.”, as if higher living 

standards can arise out of cerebral power with no impact on the physical world. 

 

 Solow later opined that given substitutability between forms of capital, “The world can, in 

effect, get along without natural resources…” (Daly 1997). This assertion is plain wrong.  Real people, 

even the most cerebrally inclined, require food, water, housing and transport if they are to innovate. 

With the neutralisation of Solow’s a-theoretical residual, orthodox economics has no satisfactory 

theory of growth; and if that statement holds, then Jackson’s observation (2009) that there is no macro-

economics for sustainability also holds. We must look elsewhere. 

 

 

 

The Limits to Growth 

This ground-breaking study (Meadows et al 1972) modelled constraints for a number of natural 

resources such as oil, metals and food. The key finding was that, assuming exponential increases 

(growth) of both global population and of industrial production “the great majority of the currently 

important non-renewable resources will be extremely costly 100 years from now”. 

 

 

 

 

 



22 

 

 

 

 

 

 

 

 

 

 

 

 The work was vehemently attacked by economists and politicians, primarily on the grounds 

that the models ignored human ingenuity. Technology would discover new materials and more 

efficient methods of using existing materials; and the price mechanism would ensure that scarce 

resources would be automatically husbanded and more abundant resources would be substituted. 

Precisely these arguments are still advanced, to this day. 

 

 But Limits has not been disproved. Graham Turner at the Commonwealth Scientific and 

Industrial Research Organisation (2008) plotted the past three decades of reality and found that 

changes in industrial production, food production and pollution are all in line with the book’s warnings 

of economic and societal collapse in the 21st century – in the absence of prompt remedial action. 

 

Ecologically balanced development 

The foundational 1992 Australian National Strategy for Ecologically Sustainable Development (NSESD) 

included a curiously inconsistent paragraph: 

“No objective or principle should predominate over the others. A balanced approach is 

required that takes into account all these objectives and principles…”. 

 

This qualifier is represented in a widely reproduced diagram by three overlapping circles: 

 

 

 

 

  

 

 

 
Society 

 
Economy 

 
Environment 
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This depiction is illogical. There is no part of human society that lies outside the biosphere and is not 

100% dependent upon the natural environment. There is no part of any economy that is not a 

construct of the society that hosts it and sets its bounds. The notion that the economy has an 

autonomous existence is non-rational, even though it underpins much modern economic 

commentary. 

 

 The economic imperative never allows any ‘balance’ to remain in equilibrium. ‘Balance’ 

involves repeated trade-offs that incrementally erode the ecological dimension (Sanders 2004). This is 

problematic if the essential pre-condition for sustainability is keeping stocks intact. Under ‘balance’ 

there is no end to iterative conversion of natural resources into manufactured capital unless the 

undeveloped residue is placed in a protected wilderness arena. ‘Balance’ subtly disparages alternative 

outlooks such as conservation as being ‘unbalanced’ or ‘extreme’. 

 

 The language of balance is popular as it allows the inherent tensions between environmental 

quality and economic expansion to be brushed aside – without constraining development. To read 

strategy documents from business and governments such as Sensis’s Sustainable Growth (Dee 2010), 

there is little reason to doubt that ‘we can have it all’. But NSESD articulated an incoherent theory that 

cannot be made operational. Unsurprisingly, ‘sustainability’ is widely regarded as ambiguous! 

 

Natural capitalism 

In their flagship work of that title, Hawken, Lovins & Lovins (1999) acknowledged the unsustainability of 

traditional capitalism’s practice of liquidating natural capital and calling it income. These analysts, 

noting the decline in energy intensity of GDP in mature economies (one-third between 1973 and 1998 – 

IEA 2004), claimed that sophisticated modern technology allows growth to be unshackled from the 

wasteful intermediate stages of industrialisation. 

 

 Natural capitalism advocates conserving resources through more efficient manufacturing 

processes, reusing raw materials, incentivising quality over quantity, and restoring natural capital. This 

model underpins The Natural Advantage of Nations, edited by keynote speaker Charlie Hargroves and 

Michael Smith. As a transitional measure, it is most worthy and probably necessary. But as a substitute 

for sustainability, it has five fundamental defects. 

 

 First, a rate of increase of 1% per annum or even 0.1% compared with 3% notional current 

average still constitutes a geometrically expanding function: slower growth, but still growth. Second, to 

keep the throughput of natural capital constant, dematerialisation must proceed geometrically at a 
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rate as least as great as GDP grows. This implies a shift towards a spiritual economy with an 

exponentially disappearing material basis. Mathematically, this seems impossible (Sanders 2004). Pasche 

(2002) found that “under reasonable assumptions about technical progress a positive sustainable 

growth rate fails to exist.” 

 

 Third, gains in efficiency caused by process redesign are commonly swamped by continuing 

economic growth. This rebound effect is standard economics: increased efficiency is equivalent to a 

reduction in cost (Brookes 2000). Only natural or imposed scarcity reduces throughput of resources. 

 

 When William Jevons in 1864 warned that Britain’s prosperity was at risk because “there is no 

probability that when our coal is used up any more powerful substitute will be forthcoming...”, he 

could hardly have anticipated that his book would be quoted more than 140 years later as evidence 

against doomsaying. Jevons, of course, failed to foresee the discovery of petroleum and the enormous 

expansion in productivity that it would bring. However, Jevons gave his name to the paradox that 

more efficient utilisation can increase consumption as the resource becomes more attractive to use. 

 

 Fourth, the efficiency dividend that renders intelligent design profitable for a household or single 

firm, when aggregated to an entire economy, can be disruptive. A slow-down in growth risks 

unemployment, recession or depression. Certainly, a re-localised society in which bicycles replace motor 

cars and food is produced on rooftops might well be much closer to sustainable, but it is not a growing 

one. ‘Growth’ is a region-wide or nation-wide index; the index applicable to a firm is ‘profitability’ and to a 

household is ‘savings’. Brookes (2000) has warned against the “‘fallacy of composition’ namely believing 

that all the multitudinous individual savings identified can be added together to produce an estimate 

of what can be saved over the economy as a whole.” Societies are systems, not aggregations of simple 

transactions, and they exhibit system dynamics. 

 

 Finally, there is the empirical response that, overall, natural capitalism is not happening. 

Throughput of resources is proceeding apace, in Australia and globally, even though many of natural 

capitalism’s prescriptions such as energy conservation have been advocated by environmentalists for four 

decades. This is not surprising, as the Australian economy is permeated by systemic incentives not to 

conserve resources (Riedy 2003). This doesn’t of itself invalidate the concept of natural capitalism, but it 

does indicate that something else is required: a commitment by the nation’s leadership, for example. 
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 Worse, the teeming populations of the Asia-Pacific are in the early to middle stages of 

transitioning from agrarian, biomass-based economies to industrial, mineral-based economies. Such 

transitions typically result in a two-four fold increase in demand for raw materials. Indeed, material 

efficiency for the Asia-Pacific is deteriorating rapidly (Schandl & West 2010). 

 

 Hargroves’ & Smith’s sunnily optimistic book is an impressive catalogue of worthy local initiatives. 

But it presents no theory of sustainability and contains no feasible path to transition from individual and 

local savings to a restructure of the systems that drive expansion in the wider economy. Without this, the 

hypothesis it advocates collapses. 

 

Three logical consequences 

 

Considering the axioms and the scholarly explanations presented above, the following propositions 

ineluctably follow. 

 

GDP is useless for measuring sustainability 

GDP does not pretend to be an asset account and ignores the extent to which the current generation is 

consuming the resource inheritance of future generations. Conversion of a natural asset into a 

manufactured one registers as an increase in GDP, though it should be only a net change in asset 

composition. Commercial firms know that to consume assets to pay for running costs is the pathway to 

commercial oblivion, but this logic does not seem to underpin the more important task of charting the 

strength of national economies. Without a balance sheet, GDP does not flag depletion and reinforces 

the cornucopian view that more consumption is better. 

 

 Government, household and non-profit activity, unlike traded goods, is computed at input cost 

not output value. GDP perpetuates the fiction that the public sector is parasitic and nourishes anti-

government, anti-community rhetoric. So GDP does not even signpost the preconditions of economic 

prosperity, let alone sustainability. By misleading those responsible for public policy, GDP drives 

perverse economic policies worldwide (Edwards 2004). 

 

 The physical component of GDP cannot increase without expanding throughput of energy and 

raw materials. The non-physical component can increase without limit, for the value added by human 

services in principle is notionally unlimited. But services presuppose expenditure on buildings, equipment, 

fuel and materials; and the resulting financial wealth once accumulated is spent on  
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buildings, equipment, fuel and materials. Humans and their households are anchored in the biophysical 

world. 

 

 The matter-energy system (which since World War II has been expanding exponentially but 

cannot long continue to do so) is disconnected from the monetary system (which grows by compound 

interest and can grow without limits). 

 

An economy is either expanding or not expanding 

If it is expanding, an economy will necessarily draw down on energy and raw materials. This is what 

expansion means: development, construction, conversion of nature into goods and the tools for 

supplying services. If it is not expanding, it is not growing. 

 

 This finding does not dispute that technological innovation can underpin efficiency, nor is it 

simply an unoriginal acknowledgement that Solow’s residual has no theoretical explanation. It is 

simply an observation that “there are no material factors other than natural resources.” (Georgescu-

Roegen, quoted in Daly 1997). 

 

The interpretations offered by science and economics are irreconcilable 

Contention between economists and most other disciplines has been an enduring feature of this 

debate (Simmons 2000) which today “seems more polarized than ever” (Tilton 1996). The opposition 

to the concept of limits is more ideological than scientific: the belief that economic growth is an 

essential feature of a successful society and to challenge it is to attack the fundamentals of society or 

to demean human capacity to overcome obstacles. 

 

 Evidence-led science is adamant that exponential growth in throughput of material resources 

cannot long continue on a finite planet. Assumption-led neoclassical economics is adamant that the 

limits are nowhere near being breached, but to a scientist economics sounds like “a perpetual motion 

machine, with no required inputs or limits”, in direct contradiction of the First and Second Laws of 

Thermodynamics (Hall et al 2001). 

 

Most definitions of economics describe it more or less as the study of how scarce resources are 

allocated. This implies that economists above most other professionals should be sensitive to scarcity. 

But there is a caveat: economics’ recognition of scarcity applies only to resources within the arena 

being modelled; outside, resources are assumed to be unlimited and subject only to the economic 

laws of supply and demand not the biophysical laws of nature. 
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 Tilton (1996) wrote: “The anticipated exploitation of exhaustible resources either does or does 

not pose a significant threat to sustainable development. Which it is, is important. The policy 

recommendations of one group cannot be right unless those of the other are wrong.” 

 

One causative proposition 

 

The only plausible explanation for the unresolved gulf between the scientific and economic 

explanations of growth is that it originates from deep within the disciplines. Tilton (1996) referred to 

“the very different paradigms adopted by the two different groups coupled with quite contrasting 

views on the beneficence of technology, public policy and the marketplace.” 

 

 A public discourse that cleaves over the disciplinary mindsets of the protagonists should send 

warning signals to the analyst. While worldviews in society will never be uniform (the individualist-

collectivist divide, for example, is deeply entrenched in human culture), tertiary education should 

enable graduates to sieve evidence, apply logic and reach at least an understanding of their 

protagonists’ position. Persistent acrimonious disciplinary cleavages hint at a systemic weakness in the 

education of one or both sides. 

 

 As with the public controversy over climate change, debate over the limits to growth seems to 

be not about the quality of the scientific evidence but to be a consequence of applying very different 

mindsets or lenses to the evidence. Drawing on the academic and popular literature, six worldviews 

relevant to growth policy can be identified (Table 1), though the distinctions are neither exhaustive 

nor rigorous. It is postulated here that the worldviews reflect disciplinary training of their advocates. 

 

 A disciplinary ‘worldview’ is embedded in a matrix of concepts and principles that 

practitioners of that field adopt in dealing with each other and wider society. Every novice is inducted 

into this mindset from the earliest exposure, through textbooks, lectures and mentoring by old timers. 

There is some evidence that professionals’ outlooks are shaped in their first year of post-secondary 

study (Anderson 1982). Lawyers become naturally suspicious and engineers become impatient with 

‘airy fairy’ philosophical speculation. Teachers become more compassionate and economists become 

convinced that humans are self-interested materialists. 

Table 1 : Six Worldviews and Their Disciplinary Associations 

Worldview Features Level of Optimism Disciplinary 
Association 

Cornucopian materialism 

Market Price mechanism will 
ensure there are no 

We can enjoy rising 
prosperity indefinitely. 

Mainstream 
neoclassical 
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biophysical limits to 
growth 

Capital is interchangeable economics and 
commerce 
(Bjørn Lomborg 
(2001), most 
economists and 
business leaders) 

Balanced There should be no 
obstacle to 
development 

We can enjoy rising 
prosperity indefinitely, but 
compromises will be 
necessary 

Politics 
(Most politicians and 
policy experts) 

Natural capital Intelligent design: 
materials intensity of 
growth can be greatly 
reduced 

We can enjoy rising 
prosperity indefinitely. 
However, natural capital is 
limited and must be 
preserved 

Engineering, physics 
(Paul Hawken, 
Amory and Hunter 
Lovins (1999), locally 
Charlie Hargroves 
(2005)) 
 

Sustainable stewardship 

Limits to 
growth 

Forecasts overshoot 
and collapse by mid-
century 

Becoming more pessimistic as 
time without concerted policy 
action passes. We must live 
within the carrying capacity 
of the planet. 
 
Denigrated as ‘doomsaying’ 

Environmental 
science, ecological 
economics 
(Donella and Dennis 
Meadows (1972, 
2005), Herman Daly 
(2004), Robert 
Costanza (1997), 
locally Richard 
Sanders (2006)) 

Spiritual Humans are subjects of 
Mother Nature; the 
land does not belong to 
humans; Earth is even 
an organism (Gaia); 

Fearful of the consequences 
of the waste and destruction 
now being wreaked 

Arts, philosophy, 
mainstream religion, 
indigenous studies 
(James Lovelock 
(1979), David Suzuki 
(2008)) 

Apocalyptic 

Fundamentalist God will ‘save’ the 
planet, humans don’t 
need to bother 

Highly optimistic (God will 
save His creation) or highly 
pessimistic (at the last days 
this world will be utterly 
destroyed) 

Christian literalism 
(most 
fundamentalist 
preachers) 

 

 The well-attested pre-eminence of economics in the language of public affairs (Edwards 2007) 

both reflects and reinforces obeisance to economic growth as the pathway to a better society. If a 

society thinks that economic growth is the primary objective of policy, then naturally economics and 

commerce will be pre-eminent amongst professions represented in the leadership elite. If society 

thought that living within the planet’s natural systems is the greatest challenge, natural scientists 

would be richly represented. How are the disciplines represented at present? 
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 Official data of the numbers of undergraduates enrolled in Australian universities (DEEWR 

2010) show a pronounced skew towards courses in management and commerce. 

 
Table 2: Field of Study of Undergraduates 2009 

 

Broad Field Number* % 

Natural and physical sciences (includes ecology)   65,388   7.7 

Information technology   33,569   3.9 

Engineering and related technologies   61,385   7.2 

Architecture and building    19,791   2.3 

Agriculture, environmental and related studies   11,581   1.4 

Health 117,058 13.8 

Education   66,108   7.8 

Management and commerce 230,894 27.1 

Society and culture (includes law and economics) 177,245 20.8 

Creative arts   67,125   7.9 

Food, hospitality and personal services     1,143   0.1 

 851,287 100 

 
* Combined courses are counted twice. 
 
 Management & commerce outstrip all other fields by a generous margin; and the social 

disciplines (loosely defined) outstrip the natural and built disciplines by 659,573 to 191,714, a factor of 

3.4. Agriculture and environmental studies preoccupy only 1.4% of the student body. 

 

 Within the national parliament, the representation of the natural sciences, agriculture and 

environment is even lower. The statistics in the Parliamentary Handbook are in Table 3 re-arranged to 

correspond as closely as possible with the classification above. 

 
 The number of law degrees outnumbers all sciences combined by a factor of 6.5. If one 

regards the parliament as simply a forum for passing laws, this may seem appropriate. If a 

parliamentarian’s primary role is to listen to the electorate and balance competing representations, 

then education in law or liberal humanities would seem to fit for purpose. But the parliament is also a 

deliberative forum for setting policy across all fields and in any case supplies the executive for which 

subject-anchored insights are required. While it would be misguided and even dangerous to fill the 

parliament with specialised technical experts (C.P. Snow in 1961 warned eloquently against relying on 

expert opinion), it is not unreasonable to conclude that a chamber and executive unfamiliar with the 

language of science is poorly equipped to debate the emerging critical environmental issues with 

depth of understanding. 

 
Table 3: Field of Study of Parliamentarians’ Qualifications 
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Broad Field 
(At 1 July 2008) 

Number of 
Qualifications 

% 

Natural and physical sciences 11 3.2 

Information technology 2 0.6 

Engineering and related technologies 5 1.4 

Architecture and building    

Agriculture, environmental and related studies 3 0.9 

Health* 11 3.1 

Education 24 6.9 

Management and commerce (including 
economics) 

69** 19.9 

Society and culture 206*** 59.5 

Creative arts 3 0.9 

Food, hospitality and personal services 1 0.3 

Trade and certificates 11 3.1 

Total 346 99.8 

(Members and Senators with qualifications) (180) (180/226 = 79.6) 

 
* MBBS counts as one qualification. 
** Some 32 or 9% of qualifications were commerce and economics. 
*** This includes 94 (27%) classified as unspecified “General degrees”, such as B.A. and Ph.D. and 

91 (26%) classified as law. 
 

Of course, any analysis of educational balance in the parliament must be supplemented by analysis of 

the disciplinary background of senior executives within the Australian Public Service, especially in the 

central agencies. There, the dominance in the 1980s of economists was well attested by Pusey (1991), 

but no comparable recent study is known. 

 

Further research could interrogate the parliamentarians’ and senior executives’ biographies to identify 

precise field, first degree, subject of any research degree and prior employment.  Additionally, the 

content of undergraduate courses, especially in that critical first year, could be perused for evidence of 

exclusivity or diversity. 

 

Conclusions 

 

The analysis above allows three main findings. 

 

First, economic growth is measured via GDP in monetary units, which commingle physical and non-

physical inputs, hiding the distinction. One cannot read from GDP any necessary conclusion about the 

throughput of energy and raw materials underpinning economic expansion. While logically an 

expanding economy entails expanding consumption of energy and materials; and logically if  
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expanding wealth does not entail expanding consumption it is merely inflation, one can conceive of an 

economy that is growing in terms of GDP but is not expanding physically. If this is possible, it is an 

artefact of economic accounting. 

 

Second, this study has been unable to find a theoretically robust pathway between the relative drop in 

throughput documented by the advocates of natural capitalism in specific cases of industrial design, 

and the absolute decline in throughput required for a steady-state economy. The enthusiasm for 

natural capitalism is another species of the cornucopian fallacy, that society can have it all: endlessly 

rising living standards with increasing wealth, a harmonious community and a flourishing natural 

environment. No such benign condition is possible on a planet governed by the laws of 

thermodynamics. 

 

Third, there is a deficiency in scientific literacy in our national parliament and in the courses 

undertaken by recent cohorts of tertiary undergraduates. Given that public policy in forthcoming 

decades will become preoccupied with environmental and climate change problematics, the graduates 

who will form the leadership elites in the next generation must be given the analytical tools to manage 

these issues. No person should graduate from any academic course without having had scholarly 

exposure to each of ecological science; history or sociology or public policy; and systems dynamics. 

Expressed simplistically, economists and lawyers should be taught some basic environmental science 

and scientists should be groomed to participate in public affairs. 

 

It is customary to end articles of this kind with some expression of optimism, such as ‘If we can all 

work together, we can overcome’; or ‘We have only 5/10/20 years to reduce our footprint sufficiently 

to save the planet’, which sounds pessimistic but in fact subtly pushes the need for action into the 

future. 

 

I don’t share this optimism. An opportunity was presented in the 1970s to change the trajectory of 

world consumption of biophysical resources. Western society resisted the opportunity then and 

continues to ignore the message of the people who understand ecological systems. 

 

“Sustainable growth” is an oxymoron. The concept has been legitimised by a false theory of 

neoclassical economics, in which a substantial proportion of national parliamentarians has been 

trained. The concept reflects an unjustified faith in the ability of policy, technology and markets to 

avert the environmental consequences of Australians’ lifestyle. This situation is unsustainable. 
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