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Chapter 5: Addressing the limits to physical growth: prospects for
an economic growth that is environmentally and socially
sustainable
“What is needed now is a new era of economic growth––growth that is forceful and at the same time
socially and environmentally sustainable.”
Gro Harlem Brundtland, Oslo, 20 March 1987 Chairman’s Forward Our Common Future.

5.1 Introduction: Rationale and Justification for this Chapter and Chapters 6-8.
The goal of this chapter, and chapters 6 - 8, is to see whether it is possible to have a form of economic
growth that is socially and environmentally sustainable. To the best of my knowledge, no-one has
attempted such a synthesis. This, I suspect, is for many reasons, three of which are worth commenting
on.
The first one is the fact that the traditional academic system produces experts in specific disciplines
who, whilst expert in socio-economic sciences or environmental sciences, are rarely encouraged to
write about both. For instance, take Paul Ekin’s 2002 publication, Economic Growth and
Environmental Sustainability: The Prospects For Green Growth.1 Ekin’s book is one of the first
attempts to define the conditions under which a new ‘green’ form of economic growth could exist. But
Ekin’s book, despite being a vast synthesis, did not comprehensively investigate the social dimension
of sustainability. He did not examine the question: how does pursuing a broad array of socially
progressive sustainability goals correlate with economic growth? This and chapter 6 address this issue.
The comprehensive treatment of how pursuing social sustainability correlates with economic growth
in Chapter 6 is one of the novel aspects of this thesis.
The second reason that few have attempted such as synthesis before is that many of the empirical and
theoretical studies drawn together here were only done in the last 10 years. During that time, due to
such issues as climate change, a significant new body of work has developed modelling the economic
and social affects of eco-restructuring an economy over 50-year timelines. Even ten years ago there
were few economic and technical studies of the costs of achieving deep cuts to greenhouse gas
emissions.
The third reason that few have embarked on such a synthesis has been the predominance of the belief
that there are significant trade offs between social, environmental and economic goals. Many have
assumed that significant trade-offs between economic growth and social and environmental outcomes
are inevitable. In the Limits to Growth summary report sent to the Club of Rome it stated that
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We have shown that in the world model the application of technology to apparent problems of resource
depletion or pollution or food shortage has no impact on the essential problem, which is exponential
growth in a finite and complex system. Our attempts to use even the most optimistic estimates of the
benefits of technology in the model did not prevent the ultimate decline of population and industry, and in
fact did not in any case postpone the collapse beyond the year 2100.2
As Jim MacNeil wrote in 1991 in Beyond Interdependence3,
“Ever since the Club of Rome report The Limits to Growth was published in 1972, an important part of
the environmental debate has been rooted in the assumption that environment and development are
irreconcilable. The Limits to Growth assumed a set of relationships between population, industrialisation,
pollution, and depletion of natural resources that led inevitably to the collapse of world order. It gave
birth to a widespread movement advocating zero or even negative growth. environmental sustainability
and development with economic growth are irreconcilable.”
This thesis challenges this assumption, examining the ways different environmental discourses have
responded to the topic of sustainability and economic growth and how to potentially advance and
resolve the “growth” debates.
It is important to clarify the “growth” debates because arguments that low economic growth rates or
even zero growth will help achieve sustainable development, as promoted by some survivalists, would
prevent the necessary investment of capital to both transition to an ecologically sustainable economy
and reduce extreme poverty globally. One of the most pressing arguments for continued economic
growth is to meet the needs of poor people. Jim MacNeill, the secretary-general to the Brundtland
Commission, argues that:
“The most urgent imperative of the next few decades is further rapid (economic) growth. A fivefold to
tenfold increase in economic activity would be required over the next 50 years in order to meet the
needs and aspirations of a burgeoning world population, as well as to begin to reduce mass poverty. If
such poverty is not reduced significantly and soon, there really is no way to stop the accelerating decline
in the planet's stocks of basic capital: its forests, soils, species, fisheries, waters and atmosphere.”4
Achieving sustainable development will require significant new investment in reducing environmental
pressures and extreme poverty, improving health and education outcomes and building stronger social
and institutional capital. It is easier for governments and business to be able to afford financially and
politically the upfront costs to make such investments during times of economic booms, and
government’s budgetary situations are healthier.
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Also it tends to be during periods of long economic boom and high job security that community
attitudes support more government funding being spent on sustainable development. This was seen
towards the end of the 1960s after a long period of economic boom, in the late 1980s after a period of
high global economic growth and again in 2006-7 after a 10 year global economic boom since the
1997 Asian economic crisis. As Hatfield-Dodds explains, engineering a significant slowing of
economic growth is unlikely to help achieve greater social and environmental sustainability.
‘Discouraging economic growth would do little to encourage a more sustainable society. Indeed,
engineering a recession is likely to have perverse consequences, increasing unemployment, reducing the
willingness of consumers and firms to adopt improved social and environmental practices, and
encouraging farmers and resource based industries to eat into our natural capital to maintain cash flows
and living standards’.5
The “growth” debates also matter politically. Concerns about sustainable development harming
economic growth have, in the past, resonated with many politicians, business leaders and citizens who
have strong commitments to maximising economic growth. Politicians, business leaders and citizens
often see economic growth closely associated with ‘social goods’ such as political success, greater
business opportunities, a less risky investment climate, less unemployment, greater job security and a
favourable lending environment to help buy a house. For example, in Australia, until the recent 2007
election, the only changes of Federal government for the last 30 years have occurred after global
economic downturns: Whitlam in 1975, Fraser in 1983 and Keating in 1996. Not achieving sufficient
economic growth is therefore associated with grave political risk by politicians in rich and poor
countries alike. As Frances Cairncross, recently retired editor of The Economist magazine wrote in her
book Green Inc. in 1995:
“Traditionally many leaders of developing countries have been reluctant to embrace sustainability
because they fear it will slow development, growth and business investment in their country … [The
assumption that an inevitable] compromise [is needed between sustainability and economic growth] is
especially important in the case of developing countries, where the trade-off between economic growth
and greenery often seems particularly stark. Not only are their people the poorest; their numbers are
growing the fastest. Their governments are unlikely to welcome policy proposals that appear to deprive
them of the chance to improve living standards”.6
Clearly there is a need to advance and bring greater consensus on the “growth” debates. Dryzek
showed in The Politics of the Earth: Environmental Discourses7, that one of the core differences
between the different environmental discourses and debates is how they respond to this question of
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whether or not it is possible to reconcile economic growth with environmental sustainability. In
Environmental Discourses8, Dryzek shows that there are three broad discourses which have responded
differently to these trends.
-

The Laissez-Faire discourse which recommends that environmental problems are left to the

market, arguing that economic growth enables the improvement of environmental quality.
-

The Survivalists discourse which argues that economic growth and environmental pressures

are strongly coupled, and that the historic correlation between economic growth and environmental
pressures demonstrates that economic growth is at least a factor in increasing environmental pressures.
Some in the Survivalist discourse acknowledge that decoupling of economic growth and
environmental pressures can be achieved but argue that such coupling will be insufficient to achieve
environmental sustainability on the scale or speed required. One of the reasons that Survivalists doubt
that decoupling could achieve the required amount is that they believe that negative rebound effects
will undermine efforts to decouple.
-

The Ecological Modernisation discourse which argues that it is important to reconcile

economic growth and environmental sustainability as economic growth is a necessary, but by no
means sufficient condition, for reducing poverty globally. Ecological modernisation proposes that
economic growth can be reconciled with environmental sustainability by significantly decoupling
economic growth from environmental pressures through addressing market, informational and
institutional failures with purposeful policy, technical innovation and institutional reform. In this
thesis, the strong ecological modernisation discourse is being considered that acknowledges that, to
achieve sustainability, significant decoupling of the order of Factor 4-10 needs to be achieved. The
strong ecological modernisation discourse also acknowledges that there are significant vested interests
that will need to be addressed and structural adjustment of currently “unsustainable industries” to
enable not just ecological modernisation but ecological restructuring to achieve sustainable
development.
This chapter’s focus then is on advancing and resolving the debates between these three discourses.
(italic for emphasis)
This chapter firstly discusses the Lassiez Faire discourse in isolation and shows that there is no
evidence to suggest that leaving everything to the market and focusing on strong economic growth
alone will lead to significant decoupling of economic growth from environmental pressures. The
chapter addresses the Lassiez Faire discourse first because it can be addressed relatively simply.
The chapter then addresses together the points of difference between the other two very important
environmental discourses, which are relevant to the “growth” debates, namely the survivalist and
ecological modernisation discourses. The survivalist’s discourse’s arguments on the “growth” debates
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represent many of the important criticisms of the ecological modernisation discourse. Hence by
addressing some the key arguments of the survivalist discourse concerning the “growth” debates this
chapter is also addressing some of the key criticisms of ecological modernisation.
The chapter does this by addressing the following questions
- Is economic growth or instead market, information, and institutional failure the main factor causing
lack of sustainable development?
Some in the survivalist discourse argue that economic growth cannot be decoupled from physical
growth and environmental pressures. If this is the case then when governments address market,
informational and institutional failures there should be no evidence of decoupling. So next the thesis
asks
- What evidence is there of decoupling of economic growth from environmental pressures when
governments have addressed market, informational and institutional failures?
The chapter here shows that there is evidence of significant decoupling where market, informational
and institutional failures have been addressed. Some survivalists argue that this cannot be possible as
economic growth is so closely coupled with physical growth. Hence next the chapter looks at the
question of
- What is economic growth and is it the same as the physical growth of the economy?
Some in the survivalist discourse acknowledge that decoupling is possible, but dispute that it will be
sufficient to achieve environmental sustainability on the scale or speed required. So next this chapter
asks
-

What is the required level of decoupling to achieve environmental sustainability?

As chapter 1 showed, there is growing scientific consensus that environmental pressures need to be
reduced globally quickly and significantly. Thus the level of decoupling required to achieve
sustainable development is significant. This chapter re-affirms this. Hence next the chapter asks
-

Can humanity achieve Factor 10 scale decoupling of economic growth from environmental

pressures? The chapter also proposes some advanced strategies in sustainable design to assist achieve
such an ambitious goal.
Some sophisticated critics of ecological modernisation, who acknowledge decoupling can be achieved,
still doubt that it can be achieved sufficiently due to negative rebound effects. They argue that
negative rebound effects will undermine efforts to decouple economic growth from environmental
pressures through eco-efficiency and resource productivity improvements. This chapter considers the
question of
- How large is the negative rebound effect and can it be reduced by effective policy, incentives?
As mentioned in chapter 3, one of the main arguments put forward by vested interests to oppose a
transition to sustainable development has been that such a transition would significantly harm
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economic growth. History shows that significant momentum for sustainable development was built
before both the 1972 UN Stockholm Conference on the Human Environment and the 1992 World
Summit on Sustainable Development in Rio. Yet global recessions hit after both events and the
arguments of vested interests that sustainable development would harm economic growth resonated
with many political leaders and workers who were losing their jobs. It reduced momentum for
sustainable development very effectively. To date many environmentalists in the survivalist
environmental discourse, which have advocated zero or even negative economic growth, have thus
argued that economic sustainability and economic growth are not compatible. Thus ironically, many
environmentalists have historically agreed with anti-sustainability vested interest’s key argument and
re-inforced government’s decision not to pursue and invest in sustainable development. Hence this
chapter next examines the
- What are the Costs of Inaction versus Action on Sustainable Development?
This is next considered briefly towards the end of this chapter. This question is addressed in more
detail in Chapters 6-8,

This thesis in chapter 6, looks at how investment in environmental

sustainability goals, such as ending extreme world poverty, reducing corruption, investing in education
and public health correlates with economic growth long term?
In this chapter in sub-section 5.4 and then in chapters 7-8 the question of what are the costs of inaction
versus action on environmental protection are addressed. Chapters 6, 7 and 8 also look at the question
of
-

How does economic growth correlate with strong ecological modernisation (strong social

policy and environmental policy).
This is one of the novel aspects of this thesis. No one has before looked to see qualitatively how
pursuing a comprehensive social and environmental sustainability agenda will correlate with economic
growth.
We will now consider first the Laisez Faire discourse and then the Survivalist and Ecological
Modernisation Discourses together. Most of the chapter seeks to identify possible common ground to
help advance and resolve the debates between the Survivalist and Ecological Modernisation
discourses.

5.2 The Laissez Faire Discourse and the “Growth” Debates
The last 200 years have seen significant increases in economic growth globally (Figure 1.1), while
environmental pressures, material and energy flows and pollution have also increased substantially.
Historically, economic growth and development has obviously depended on extractive industries such
as mining, agriculture, fisheries, and forestry and the burning of fossil fuels which have had significant
negative impacts on the environment. The laissez faire discourse argues that once a country has
achieved a certain level of development and economic growth that country automatically aspires for
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loftier environmental and social goals and standards. This is also known as the environmental
Kruznet’s curve (EKC) hypothesis. This hypothesis proposes that rising living standards raise
expectations about, for instance, air quality and water sanitation standards. There has been a wide
range of research deriving relationships between income (measure of prosperity) and environmental
quality. These studies have claimed to show that for many environmental indicators environmental
degradation is seen to increase at low incomes, reach a peak and then decrease as income passes some
threshold.9

In a chapter arguing that economic growth could be socially and environmentally

sustainable it may be tempting to think this. But, in fact, it does not generally hold as Paul Ekin shows
in chapter 7 of Economic Growth and Environmental Sustainability.10

Figure 5.1: Stylised view of economic growth and environmental pressure
(Source:Hatfield-Dodds11, 2004)

Figure 5.1 illustrates what the academic literature has found, namely that environmental pressures
which are out of sight and mind have not been addressed as quickly as those environmental issues the
majority of the population sees every day such as polluted urban water and air. Hence full decoupling
has to date largely been achieved with only some aspects of urban pollution and air pollution. As Ekin
writes:
Those environmental indicators for which the EKC hypothsis is most plausible, or least unconvincing,
are various indicators of air pollution[––]NO2, CO, CO2, suspended particles, dark matter. However, the
principal conclusion of this investigation into the relationship between environment and income as
revealed in various econometric studies is that the hypothesis that there is an environmental Kruznet’s
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curve is not unoquivacally supported for any environmental indicator and is rejected by OECD and EU
studies of environmental quality as a whole.12
This conclusion accords with the latest academic literature.13 The evidence to date on the environment
is overwhelming that the only cases of significant decoupling of environmental pressure to economic
growth have occurred when there has been appropriate policy settings from government that have
underpinned effective business, government and civil society partnerships and action. In the 1970s
NGOs had to campaign, lobby and embarrass many companies into action on something as obviously
helpful to companies as energy efficiency. It appears that powerful vested interests in any society can
often see changes, even such positive ones outlined herein, as a threat to their interests. All the
evidence points to the need for determined public policy developed through ‘good’ public policy
processes––defined by Dovers in as being comprehensive, purposeful, open and informed14. This is
also the conclusion of those defending the Kruznet’s curve. To conclude, the laissez faire discourse
does not stand up to empirical evidence. Shafik writes that, ‘The evidence suggests that it is possible
to ‘grow out of’ some environmental problems. But there is not necessarily anything automatic about
this––in most countries, environmental improvement has required policies and investments to be put
into place to reduce degradation’.15
There is no evidence that the market and economic growth on their own can achieve significant and
lasting decoupling of economic growth from environmental pressures. Even urban air and water
pollution have required policy intervention from government to address. After the famous December
1952 smog in London, which killed thousands of people, new regulations were put in place restricting
the use of dirty fuels in industry and banning black smoke. These included the Clean Air Acts of 1956
and of 1968, and the City of London (Various Powers) Act of 1954. Grossman and Krueger state:
Even for those dimensions of environmental quality where growth seems to have been associated with
improving conditions, there is not reason to believe that the process has been an automatic one. In
principle, environmental quality might improve automatically when countries develop if they substitute
cleaner technologies for dirtier ones, or if there is a very pronounced effect on pollution of the typical
patterns of structural transformation … However, a review of the available evidence on instances of
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pollution abatement suggests that the strongest link between income and pollution in fact is via an
induced policy response…16
Hence in the academic literature now there is no evidence to support the laissez faire’s discourse on
the “growth” debates. The literature instead provides much evidence that purposeful government
policy is often essential to reduce environmental degradation and pollution. This should not come as a
surprise as governmental policy is accepted and seen as needed when faced with market failures. And
environmental degradation and pollution are often caused by market, informational and institutional
failures.
The overall trend of global environmental degradation and declining ecosystem resilience can be
understood as an example of a market failure due to market externalities17, underpricing18, lack of
markets for ecosystem services19 and the challenges in managing public goods summed up in 1968 by
Hardin in ‘The Tragedy of the Commons’ paper.20 There is growing consensus within modern
economics that market, information and institutional (such as government) failures, are key drivers of
and factors which cause unsustainable development.21
Economists have explained for many decades that high pollution levels and current unsustainable
development trajectories arise largely from the fact that the real environmental and social costs of
development are externalised from the market. Externalities refer to a situation where effects (harmful
or beneficial) of production or consumption are imposed on others but cannot be traced or charged
back to the originator. The main characteristic of an externality is the separation between the affected
individual and the source of the effects. Because of this it is difficult to get the perpetrator to pay for
the costs of the harmful effects or the beneficiaries to reimburse those who create benefits to society.
Thus, externalities are not built into the market price of a good or service. An example of a negative
externality is environmental pollution.22 The famous British economist, Arthur Cecil Pigou, pointed
out the hidden costs of externalities in his 1920 classic, The Economics of Welfare23. He described, for
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instance, how the externality of smoke pouring from factories and fireplaces in Manchester, England,
had many hidden costs for the economy. Such costs, including extra laundry cleaning, repair of
corroded buildings and the need for additional artificial lighting due to this smoke, were assessed at
£290,000 annually. Through this basic estimation of costs, not even including health, Pigou showed
that for every £100 steel makers earned, they were doing £200 worth of damage. In effect, pollution
victims (taxpayers) were subsidizing pollution causers, whilst making society worse of as a whole.
Without these costs included in price signals, current goods and services are externalising the “real”
costs which will have to be paid eventually by future generations.
Underpricing occurs when all the costs of an input or activity are not included in the price of an output.
This is generally due to the fact that markets only make provision for pecuniary costs and not
environmental and social costs of production. A lack of information also leads to incorrect pricing
because it gives a distorted impression of the scarcity of a resource. While insufficient information can
lead to a commodity being overpriced, it is when it leads to underpricing that environmental degradation
is most likely to occur. Government policies can also cause underpricing. Through government subsidies
for certain inputs, particularly in agriculture and fossil fuels, the consumer bears less cost and thus gains
a false impression of the (non)scarcity of a resource. Furthermore, a lower cost will induce an individual
to use more of a resource (which is after all the point of a subsidy) with the possible consequence of
negatively affecting some other resource in the process. For example, excessive fertilizer use often
leads to contaminated groundwater. 24
The United Nations Environment Programme (UNEP) and the Worldwatch Institute have identified at
least US$650 billion worth of perverse subsidies globally, per annum, that are either directly or
indirectly contributing to the underpricing and degradation of the environment.25 Ken Henry, the
former Secretary of the Australian Treasury Department, summed up the problem of underpricing well
stating (in referring to what he had encountered as an economist)
‘I learned about the importance of prices in guiding resource allocation. I came to the view that peoples’
behaviour had a lot to do with their pursuit of self interest, and that a lot of what I might have found
objectionable about the things humans did could have had something to do with the opportunities and
incentives established by governments.’26
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“It is becoming clear that environmental degradation occurs because the current form of our economy
makes it cheaper to degrade nature than to care for it.”27 As Ken Henry stated
‘We go about our lives making many decisions based on cost – all of us base decisions on a formal or
informal cost benefit analysis. When externalities are not present, the market price does not reflect the
true costs of our decisions.’
These issues are being widely discussed internationally.28 As a case in point, government policies, in
keeping the price of water for farmers low, have led to wasteful use of water.
In another example, in many countries, where much of the national timber lies on crown lands, the
government, in making the land available, has paid less attention to concerns about long-term, economic
efficiency than it has to the pleading of timber interest groups.’29 Current market pricing, at present, does
not reflect the true cost to the environment and society of production, industry, and general consumption.
Where such market failures exist there is a legitimate role for government to act to ensure that these
costs are accounted for. As outlined in 3.6.5 and 3.6.6, economics now demonstrates that governments
have a role to address externalities as the market tends to produce too little of positive externalities
like education and R&D whilst producing too much of negative externalities like pollution and
environmental degradation. The literature to date also shows that purposeful government policy and
actions are essential to drive eco-innovation and the adoption of design for sustainability approaches
throughout the economy.30
Externalities can be categorized as either positive or negative, depending on whether individuals enjoy
benefits they did not pay for, or suffer extra costs they did not incur. The above discussion has shown
that markets tend to produce an overabundance of negative externalities, such as pollution, but markets
also fail to produce enough positive externalities, like education and R&D. Research and development
is a positive externality, as the majority of profits from most inventions do not go to the inventor but to
the company that commercializes the invention. Because R&D and innovation for new emerging
markets is inherently risky, the market on its own will often fail to produce the necessary
technological innovation needed to achieve an environmentally sustainable economy. Economist
Jeffrey Sachs writes,
“Markets alone will not develop the sustainable technologies that we will need for the twenty-first
century. Scientific discovery, on which sustainable technologies depend, is a public good that is
underprovided by market forces. This is because scientific knowledge is a non-rival good that can be
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used by anybody without lessening its availability to anyone else. With apples and oranges, more for you
means less for me, but you and I can utilize scientific knowledge such as e=mc2 or the structure of DNA
without diminishing the availability of the same knowledge for anybody else. Indeed, knowledge works
most powerfully when it is widely shared, thereby giving a common base for understanding, action and
development of technological systems…It is one thing to develop high-sustainability technology and
quite another to have it adopted on a widespread basis and in a timely manner. The central challenge is
to create incentives for firms and households to adopt environmentally sustainable technologies instead
of the unsustainable technologies that they now deploy. In many contexts, a high-sustainability
technology exists but is more expensive than an environmentally damaging low-sustainability
technology. The extra cost of adopting the sustainable technology may be small relative to the large
benefit to society of reducing the environmental harm, but the market prices don’t send the signal, since
the environmental harm is not reflected in market prices and therefore in the incentives facing
businesses and households.”
As Chapter 4 showed, there are significant barriers to the uptake of investment in eco-efficiency by
businesses. There are other market, informational and institutional barriers to eco-efficiency
opportunities which also need to be addressed. Market failures, such as split incentives, can lead to
energy efficiency opportunities being ignored. A split incentive occurs when there are two parties
involved such as builder/tenant or manufacturer/customer. In the case of the builder/tenant
relationship, many apartment blocks are not designed as energy efficiently as they could be, to save
the builder money. There are additional up front costs in Australia for double glazed windows and
extra insulation in the roof and walls, and the developer does not have to live in the building and pay
the electricity bill. Hence the builder is not affected by the decision not to optimise the energy
efficiency of the building. Rather, this cost is externalised to the tenant who has to pay for the ongoing
electricity costs. The financial incentives for the builder and tenant are not aligned (split incentives).
Another common split incentive failure is shown by the fact that most appliances involved with
heating or cooling – kettles, microwaves, fridges, dishwashers – are not as well insulated as they could
be. If they were better insulated they would help reduce electricity costs for billions of people globally
who use these appliances daily. This occurs because better insulating appliances adds up front costs to
the manufacturing of these products while the manufacturer does not benefit financially from the
cheaper running costs.
There have been a number of barriers like these to the uptake of energy efficiency opportunities, but
around the world there are examples where governments, business and professional organisations have
addressed and overcome such perverse barriers. Amory and Hunter Lovins summarised examples of
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where such barriers have been overcome to the implementation of energy efficiency opportunities in
their seminal 1997 paper Climate: Making Money, Making Sense.31
Another situation where markets fail to distribute resources efficiently is where it is impossible, or at
least very costly, to deny access to an environmental asset.32 In a situation where many have access to
the same limited resource (usually referred to as a common-pool resource), there is an incentive for
each consumer to acquire as much of that limited resource as possible, before others do. If all users
restrain themselves then the resource has the best chance of being sustained. However, if you limit
your extraction of the resource and the others do not, then the resource will still run out and you will
have been penalized by not getting your fair share. In these situations there is a tremendous incentive
to overuse natural resources. In this case the market has failed to signal the real scarcity of the asset:
the invisible hand of the market does not work to provide for the maximum social good for present and
future generations. This has been understood for a long time, and was popularized by Garrett Hardin’s
article entitled, ‘The Tragedy of the Commons’.33 Hardin asserted that users of a common resource
will ultimately destroy the resource on which they depend unless the market failure is addressed. He
described the process of writing the paper as follows:
With Adam Smith’s work as a model, I had assumed that the sum of separate ego-serving decisions
would be the best possible one for the population as a whole. But presently I discovered that I agreed
much more with William Forster Lloyd’s conclusions, as given in his Oxford lectures of 1833. Citing what
happened to pasturelands left open to many herds of cattle, Lloyd pointed out that, with a resource
available to all, the greediest herdsmen would gain … for a while. But mutual ruin was just around the
corner. As demand grew in step with population (while supply remained fixed), a time would come when
the herdsmen, acting as Smithian individuals, would be trapped by their own competitive impulses. The
unmanaged commons would be ruined by overgrazing; competitive individualism would be helpless to
prevent the social disaster. So must it also be, I realised, with growing human populations when there is
a limit to available resources… I scribbled in the changes, most notably the suggestion that the way to
avoid disaster in our global world is through a frank policy of ‘mutual coercion’, [that is] mutually agreed
upon. Under conditions of scarcity, ego-centred impulses naturally impose costs on the group, and
hence on all its members.34
Clearly then leaving environmental protection to the market, as advocated by the Laissez Faire
discourse is not going to be sufficient.
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5.3

Resolving

the

Debates

between

the

Survivalist

and

Ecological

Modernisation Discourses to Advance the “Growth” Debates.
5.3.1 Early Survivalist Literature Ignored Market Failure as a Cause of Environmental
Degradation
The understanding of market, informational and institutional failure being a underlying cause of
unsustainable development is also vitally important for resolving the debates between the survivalist
and ecological modernisation discourses. The early survivalist discourse literature such as Limits to
Growth, was remarkable in discussing the challenges to the sustainability of development without ever
discussing the role of market failure, information or institutional failure. This is ironical because the
issues, which the Limits to Growth team blame on “growth,”––environmental degradation, pollution
and global inequality––are in fact seen by economists as examples of market, informational and
institutional failures.
Therefore, another key reason why some do not see how economic growth and environmental
sustainability can be reconciled is that they do not understand the role market, informational and
institutional failures have in driving unsustainable development.
Economists have long understood that, whilst markets have many virtues, they also have tendencies to
fail when there are negative externalities (like environmental degradation) or monopolies. As early as
1833, economists understood and outlined the ‘tragedy of the commons’ market failure.35 It is helpful,
therefore, to acknowledge this obvious truth of how environmental degradation and global inequality
are accepted forms of market, informational and institutional failure by economists because this helps
to move the debate on from whether economic growth is good or not. The role of market failure in
environmental degradation is acknowledged by most of the respected environmental discourses as
outlined by Dryzek36. For instance, other survivalists like Daly and Cobb acknowledged market failure
as being a factor in the formation of monopolies, environmental degradation and the loss of social
capital.37
There is now a wealth of policy and institutional reform experience already known that can effectively
address market, informational and institutional failures. A wide range of OECD38 and other
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publications39 have covered what policies, economic incentives and institutional arrangements40 tend
to be more effective than others. There have also been significant reviews of advances in adaptive
governance to help address the tragedy of the commons.41
As explained above in the opening to this chapter, the Survivalist discourse argues that the historic
correlation between economic growth and environmental pressures demonstrates a causal relationship.
If economic growth is tightly coupled with rising environmental pressures then changes to policy,
regulation, technologies and economic incentives to address market failures should make little
difference. If economic growth is the cause of environmental problems, then when changes to policy
and regulation and technologies are made to address market failures then there should still not be any
significant decoupling of economic growth from environmental pressures. However, as Table 3.1 in
Chapter 3 showed, when government does address the market, information and institutional failures
through more effective policies and regulations, industry and R&D bodies have responded with
innovations to develop less polluting and more environmentally sustainable technologies. If, as the
Survivalists discourse argue, economic growth per se is the problem then such innovations should not
achieve significant decoupling. Hence next we investigate whether strong and purposeful policies and
technological innovation has made a difference and achieved significant decoupling of economic
growth and environmental pressures in the past?
5.3.2 Is there Evidence of Decoupling Economic Growth from Environmental Pressures?
There are many examples of effective policy achieving both relative and absolute decoupling from the
last 40 years around the world. (Figure 5.2) The 2002 OECD report42 on decoupling economic growth
from environmental pressure indicators stated that for every indicator at least one OECD country had
achieved absolute decoupling.
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Relative and Absolute Decoupling
Growth of economy
Decoupling Factor
1

Growth of resource use

Relative decoupling
Growth of environmental pressure
Time
Decrease of resource use

Absolute decoupling
Decrease of environmental pressure

Figure 5.2: The differences between relative
and absolute decoupling. (Source:TNEP, 2006)

OECD countries like the Netherlands have made significant progress on decoupling economic growth
from a range of environmental pressures. (See Figure 5.3)

Figure 5.3 Progress in achieving decoupling in the Netherlands 1985-2010 (Source: Environmental Balance 2004 –
Summary, Netherlands Environmental Assessment
Agency and the National Institute for Public Health and the Environment, 2008)

Examples of decoupling economic growth from environmental pressures include global efforts to stop
using asbestos, decrease ozone-depleting chemicals, reduce SO2 emissions, and phase out lead in
petrol. These “success stories” show that, with global political will and co-operation and appropriate
policy and eco innovation, it is possible to achieve close to 100% reductions in specific types of
pollution (100% decoupling) with negligible effect on economic growth (See Figures 5.3-5.8). In the
last 20 years asbestos has been phased out and replacements phased in (Figure 5.4).
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Figure 5.4: European Union production of asbestos 1998-2002 shows that it has been phased out.
(Source: European Commission D6 III, 1998 European minerals yearbook, 2nd edition, 1996-7, Luxembourg. 2002)

What about other hazardous materials and chemicals? In Massachusetts, USA government, business
and universities working together have achieved a 70 per cent reduction in toxic chemicals use from
1989 to 1997 without harming profits and economic growth.43 In Chapter 3, it was shown that
historically, where governments have addressed pollution with appropriate and effective policy
mechanisms, industry has found significantly cheaper ways to reduce the costs of meeting such
environmental regulation.
The programme of emissions control adopted by the Second Sulphur Protocol is an example of what
could be done for all major pollutants. The environmental objective of the protocol––to eventually
bring sulphur depositions in Europe within the capacity of receiving ecosystems––is a fundamental
principle of ecological sustainability. The emission reduction required was of the order of a factor of
ten, as is the estimated order of magnitude reduction required for other pollutants like CO2. Initial
perceptions were that it would be incredibly costly, but the removal of subsidies from coal industries
and the arrival of cost-effective low sulphur fuel and technology changed the cost situation such that
the sustainability standard was attainable for significantly less cost than anticipated. When the costs of
sulphur to health and the environment are taken into account, this phase-out has had negligible net
impact on economic growth (Figure 5.5). In this case economic growth and ecological sustainability
have been quite compatible. 44
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Figure 5.5: Sulphur dioxide emissions from energy usage versus GDP from 1980-1998 (Source:OECD, (2001))

It is more cost effective and easier for business to decouple profits from greenhouse gas emissions
compared to reducing other pollutants because of the potential of fuel and energy efficiency to enable
reductions in emissions which reduce business costs over time. Efficiency – doing more with less for
longer – has one of the best rates of return of any investment. This is because it is cheaper not to use as
much energy, water and materials, all of which are costs for a business or organisation. Businesses and
organisations that have embraced efficiency have achieved remarkable reductions in environmental
impact and also significant cost savings world-wide. The Climate Group’s 2005 report Profits Up,
Carbon Down46 showed that 43 companies have increased their bottom line by a total of US$15
Billion whilst developing ways to reduce their greenhouse gas emissions by as much as 60%.
Multinationals like IBM and Dupont have succeeded through such measures on reducing greenhouse
gas emissions by over 60% since 1990 whilst saving over US$2 Billion each. This shows that
significant microeconomic decoupling of profits and greenhouse gas emissions can be achieved.
Historically, the first evidence of macroeconomic decoupling of economic growth from greenhouse
gas emissions came from the 1970s oil shocks where in the US, GDP rose by 27%, oil consumption
fell by 17%, net oil imports fell by 50%, and net oil imports from the Persian Gulf fell by 87%.47 The
entire world oil market shrank by one-tenth, OPEC’s global market share was slashed from 52% to
30%, and its output fell by 48%, breaking its pricing power for a decade.48 During 1977–85, U.S. oil
intensity (barrels per dollar of real GDP) dropped by 35%. Recently Finland has also achieved relative
decoupling in the transport sector47.
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As far back as 1987, the Brundtland report, Our Common Future, reported statistics which showed
that over the period 1972-86 the relationship between energy use and economic growth in industrial
countries had undergone a significant change from the broadly proportional relationship that had
prevailed before.48 In the US, energy intensity from 1973-86 had decreased by 25%. Over the OECD
nations, it decreased 20% from 1973-85. For the same period, in countries belonging to the
International Energy Agency, GDP grew by nearly 32%, but energy use by only 5%.
Today the challenge of decoupling economic growth from greenhouse gas emissions is inspiring a new
wave of eco-innovation in more fuel and energy efficient products which provide further opportunities
to achieve greater levels of decoupling. Japanese engineers have designed a vacuum-sealed
refrigerator that uses only one eighth as much electricity as those marketed a decade ago. Gas electric
hybrid automobiles, getting nearly 50 miles per gallon, are twice as efficient as the average car on the
road. Four major car companies claim that they will have commercially available plug in hybrids by
2010 enabling individuals to charge their cars from the solar panels of their homes.
As many companies have already learned, acting on this issue (climate change) is simply good
business. Reducing our use of energy reduces costs…The debate is shifting from whether climate
change is really happening to how to solve it. And when so many of the solutions make sense for us as
a business, it is clear that we should take action not only as a matter of public responsibility, but because
we stand to benefit.
Rupert Murdoch, Founder of News Corporation, 200749
The cost savings from energy and fuel efficiency can help individuals, business and government pay
for the costs of investing in shifting energy production from fossil fuels to low carbon renewable
technologies.
States like California, which have strong energy efficiency and demand management regulations and
policies, have managed to decouple GDP from the typical rising electricity demand profile. Figure 5.6
shows that California through its strong policies has managed to achieve a significant reduction in
electricity demand compared to the rest of the USA.
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Figure 5.6 Total electricity usage in California, per capita, 1960-2001. (Source: Shirley, W. (2006))50

Denmark today gets 20 percent of its electricity from wind and has plans to increase this to 50 percent.
Some 60 million Europeans now get their residential electricity from wind farms. By the end of 2007,
some 40 million Chinese homes will be getting their hot water from rooftop solar water heaters.
Iceland now heats close to 90 percent of its homes with geothermal energy. In so doing, it has virtually
eliminated the use of coal for home heating. Iceland, New Zealand, Norway and Costa Rica have
committed to becoming net climate neutral - 100 per cent decoupling of economic growth from
greenhouse gas emissions - over the next 30 years through energy efficiency, demand management,
renewable energy, sustainable transport options and carbon offsets. The UK has achieved absolute
decoupling of GDP growth (Figure 5.7), energy use and CO2 emissions51 as has Sweden52 (Figure
5.8). Over the last 30 years the UK’s GDP has doubled, but CO2 emissions and energy use has not
increased much at all. Sweden has achieved absolute decoupling of increasing GDP and greenhouse
gas emissions from 1995 onwards53.
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Figure 5.7: The UK has achieved close to absolute decoupling in UK GDP
economic growth vs. energy usage and CO2 emissions from 1970.
(Source: UK Sustainability Strategy, 2000)

Figure 5.8: Decoupling GHG from Economic Growth in Sweden
54
1990-2003 (Source:Mollerston, 2005)

This thesis will show further in chapter 7 and 8 that this applies across other environmental issues.
Consider the example of freshwater. In the US between 1980 and 1995 the amount of fresh water
withdrawn per American fell by 21% and water withdrawn per dollar of real GDP fell by 38%.55 This
trend is being seen worldwide in OECD countries (Figure 5.9). For instance, in 1995 world water
54
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withdrawals was only about half what planners had predicted thirty years earlier by basing their
predictions on historical trends.56

Figure 5.9: Freshwater abstraction per unit of GDP, 1980-1998 (Source, OECD, (2001)

57

Effective policies and market based approaches which encourage the use of greater water efficiency
and water recycling can help achieve decoupling of GDP from freshwater use. Most homes and
commercial buildings can cost effectively reduce water usage by over 50 per cent through using water
efficient appliances and utilising and recycling rain and grey water onto gardens. The use of fresh
water on farms has halved in Israel since 1984, while the value of production has continued to climb.
Farmers in India, Israel, Jordan, Spain and the US have shown that drip irrigation systems that deliver
water directly to crop roots can reduce water use by 30–70 per cent and raise crop yields by 20–90 per
cent.12 Rice farmers in Malaysia saw a 45 per cent increase in their water productivity through a
combination of better scheduling their irrigations, shoring up canals, and sowing seeds directly in the
field rather than transplanting seedlings. In the US between 1980 and 1995 the amount of fresh water
withdrawn per American fell by 21 percent and water withdrawn per dollar of real GDP fell by 38
percent.58 This trend is being seen worldwide in OECD countries. For instance, in 1995 world
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freshwater withdrawals were only about half what planners had predicted thirty years earlier by basing
their predictions on historical trends.59
Clearly relative decoupling like this is not sufficient to achieve sustainability but it shows that OECD
nations have made a start upon which they can build. The same is true of decoupling economic growth
from waste production. In OECD counties in the mid-1990s, approximately 64% of municipal waste
was sent to landfills, 18% for both incineration, and recycling.60 In 2005, only 49% of municipal waste
being disposed of in landfills, 30% being recycled and 21% being incinerated or otherwise treated.61

Figure 5.10 Decoupling of OECD GDP from OECD country municipal waste generation, 1980-2030 (Source:OECD,
62

2008 )

Volumes of waste produced have been relatively decoupled from economic growth. Municipal waste
generation is still increasing in OECD countries, but at a slower pace since 2000. The OECD, one of
the most respected advisory bodies in the world has not advised slowing economic growth to achieve
further decoupling. Rather the OECD has advocated stronger waste reduction policies and better
whole system approaches to sustainable design to achieve more significant decoupling in this area. As
the OECD has stated:
New integrated approaches – with stronger emphasis on material efficiency, redesign and reuse of
products, waste prevention, recycling of end-of-life materials and products and environmentally sound
management of residues – could be used to counterbalance the environmental impacts of waste
throughout the entire life-cycle of materials.
59
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Traditionally the notion of decoupling economic growth from environmental pressures has mainly
focused on technical innovation but this is a narrow conception. Policy changes and eco-labelling to
encourage a shift to sustainable consumption will also help achieve decoupling, as can more
sustainable and local forms of agriculture like permaculture. Policy changes in natural resource
management such as banning land clearing or deforestation, or ensuring fishery’s and forests are
harvested at sustainable yields will achieve decoupling of economic growth from biodiversity and
natural resource loss.
South Korea has had high economic growth rates for the last 30 years, and offers one of the best
examples of reforestation to the rest of the world. When the Korean War ended, half a century ago, the
mountainous country was largely deforested. Since around 1960 the South Korean government has
invested in a major national reforestation effort utilizing village cooperatives involving overall
hundreds of thousands of people to dig trenches and to create terraces for supporting trees on barren
mountains. Se-Kyung Chong, researcher at the Korea Forest Research Institute, writes:
The result was a seemingly miraculous rebirth of forests from barren land. Today forests cover 65
percent of the country, an area of roughly 6 million hectares. While driving across South Korea in
November 2000, it was gratifying for me to see the luxuriant stands of trees on mountains that a
generation ago were bare. We can reforest the earth!63
South Korea is also showing that there is a vast unrealized potential in all countries to lessen the
demands that are shrinking the earth’s forest cover. South Korea has one of the highest paper recycling
rates in the world of 77 per cent. The South Korean example highlights the potential of nations to
move beyond simple decoupling of economic growth from environmental pressures – doing less harm
- to instead also restoring nature’s ecosystems.
The evidence outlined here in sub-section 5.3.2 suggests that market, informational, institutional,
technological design failures and lack of international co-operation are major causes of unsustainable
development. These results outlined above suggest that addressing such failures with effective and
purposeful environmental policies, global co-operation plus technological eco-innovation does enable
decoupling of economic growth from environmental pressures.
The evidence listed above has led all OECD governments to commit in 2001 to the goal of achieving
decoupling of economic growth from environmental pressures as the 2nd of five objectives adopted in
2001 by OECD Environment Ministers for the OECD Environmental strategy for the first decade of
the 21st century.64
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In Asia there is now genuine interest in how to decouple economic growth from environmental
pressures and achieve “green growth”.65 The Chinese government has adopted a range of policies to
assist the achievement of green growth and the adoption eventually of a Green GDP.66 The UN
Economic and Social Commission for Asia and the Pacific have run a series of conferences on the
prospects for green growth and have heavily promoted a decoupling framework and indicators.67 This
Asia Pacific UN Initiative has published a number of documents on ways to reconcile economic
growth and environmental sustainability.68 Economists such as Stern and Ekins have argued that it is
theoretically and practically possible to decouple economic growth from greenhouse gas emissions
and environmental pressures sufficiently to enable economic growth to continue to grow strongly. The
Stern Review states:
The world does not need to choose between averting climate change and promoting growth and
development. Changes in energy technologies and in the structure of economies have created
opportunities to decouple growth from greenhouse gas emissions. Indeed, ignoring climate change will
eventually damage economic growth. Tackling climate change is the pro-growth strategy for the longer
term, and it can be done in a way that does not cap the aspirations for growth of rich or poor countries.69
Ekins explains that:
It is clear from past experience that the relationship between the economy’s value and its physical scale
is variable, and that it is possible to reduce the material intensity of GNP. This establishes the theoretical
possibility of NGP growing indefinitely in a finite material world70.
5.3.3 Economic Growth and Physical Throughput Growth.
Despite this significant evidence some still believe that decoupling of economic growth and
environmental pressures is not possible. Much confusion arises from a simple semantic
misunderstanding.71 The word ‘growth’ means different things to different audiences. When
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businesses and governments talk about growth they generally mean economic growth: that is,
(assuming the expenditure model of measuring GDP) the amount of economic value and monetary
transactions as measured by the GDP. When environmentalists talk about growth they are focusing on
the growth of physical throughput in the economy.
Economic growth and physical throughput growth are not the same thing. Economic growth is an
acceleration in the production of economic value. The GDP of a country is defined as the total market
(monetary) value of all final goods and services produced within a country in a given period of time,
usually a calendar year. It is also considered the sum of economic value added at every stage of
production (the intermediate stages) of all final goods and services produced within a country in a
given period of time.
Physical growth of the economy means either that it spreads over more physical area, or that it has a
larger material and energy throughput or that it has a larger stock of physical products, buildings or
infrastructure. Environmentalists dislike physical growth because it correlates with increased
environmental pressures, damage and resource depletion. As Geoff Davies writes eloquently on page 1
of his 2004 book Economia:
Our economy must grow, but what exactly is it that grows? Most of us have the impression it is our
collective material wealth that grows, but this is not what economists and politicians are actually talking
about when they boast ‘the economy’ has grown. Rather, they are talking about the total amount of paid
activity, whether that activity is useful, useless, harmful, or trying to fix the harm caused by other activity.
The ‘growth’ we hear so much about is actually of the Gross Domestic Product, and the GDP is
calculated basically by entering all transactions in the credit column of the ledger, regardless of whether
they are income or expenses, and adding them up.72
The most common approach to measuring and understanding GDP is the expenditure method:
GDP = consumption + investment + (government spending) + (exports − imports), or, GDP = C + I +
G + (X-M)
- C is private consumption in the economy. This includes most personal expenditures of
households such as food, rent, medical expenses and so on but does not include new housing.
Thus if household’s purchase energy efficient light bulbs and appliances, organic food, new
bicycles or accredited green electricity from renewable energy sources, this all adds positively to
GDP.
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- I is defined as business investments in capital. Spending by households on new houses such as
“truly sustainable homes” is also included in Investment.73 All the sorts of investments needed
by business to enable a transition to a sustainable economy such as investment in eco-efficiency
opportunities, distributed energy and water supply and green retrofitting of buildings all
therefore count positively to a nation’s GDP.
- G is the sum of government expenditures on final goods and services. It includes salaries of
public servants, purchase of weapons for the military, and any investment expenditure by a
government. It includes major sustainable development infrastructure and investment projects
from government such as
•

green retrofit of the publicly owned built environment infrastructure (defence and
military, schools, housing commission flats, hospitals, government operations)

•

sustainable transport (new rail infrastructure, new fuel efficient hybrid/hydrogen bus
services, new bicycle paths, and improved intelligent urban design)

•

national broadband infrastructure to enable video conferencing to dramatically reduce
dependency on air transportation and trucking freight

•

structural adjustment packages and retaining of those workers and business owners
currently working in unsustainable industries that cannot be made sustainable through
innovation.

•

overseas development aid to assist developing countries leapfrog to sustainable
futures

- X is gross exports. GDP captures the amount a country produces, including goods and services
produced for overseas consumption, therefore exports are added. M is gross imports. Imports are
subtracted since imported goods will be included in the terms G, I, or C, and must be deducted
to avoid counting foreign supply as domestic.
A transition to an environmentally and sustainable economy can help improve balance of trade
results in the following ways and thus improve GDP results.
•

A transition to sustainable transport systems reduces the amount of oil and gas
imports needed. Oil production has peaked already in over fifty countries. Oil imports
over the coming decades will add significantly to import bills for most nations unless
they find alternative sustainable transport approaches.
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•

A shift to a recycling economy which reduces waste also reduces the amount of new
appliances, cars and equipment plus raw materials metals, chemicals and plastics,
fertilizers, needed to be imported. A recycling economy can lead to surplus’s of
materials being created enabling more exports. For instance, Australia recycles more
paper and cardboard products than can be re-used in Australia. This has led to the
export of paper pulp overseas. Similarly, investment in new recycling plants of PET
plastic bottles has led to Australia becoming a net exporter in PET material.

•

Nations which shift their subsidies and incentives to reward businesses which are
innovating eco-friendly technologies will help to create the export industries of the
21st century. As I showed in Chapter 4, global markets in sustainable solutions are
amongst the most rapidly growing markets for business in the world today. Thus
government investment in sustainability orientated R&D to assist local firms
commercialise such investment will add positively to the nations GDP.

•

Another significant step, widely acknowledged to be needed to achieve sustainable
development globally is for the OECD to assist the developing world through “green”
technological transfer. In this case government expenditure is assisting to increase
exports and thus again contributes positively to GDP.

Another way of measuring GDP is to measure the total income payable in the GDP income account
known as Gross Domestic Income (GDP). The formula for GDP measured using the income approach,
called GDP(I), is:GDP = Compensation of employees + Gross operating surplus + Gross mixed
income + Taxes less subsidies on production and imports
•

Compensation of employees (COE) measures the total remuneration to employees for
work done. It includes wages and salaries, as well as employer contributions to social
security and other such programs. During the transition to a fully operational
ecologically sustainable economy, which would be a period of several decades at
least, the economy would have a strong structural tendency to higher levels of
employment. The structural tendency to favour higher employment is caused by three
things: (i) the recycling of revenues from eco-taxes to reduce payroll taxes or other
costs of employing labour; (ii) the greater labour intensity of new ways of doing
things where the technology and the manufacturing and operational techniques are not
yet highly refined; and (iii) the pump-priming effect of investments brought forward
to replace scrapped capital. Thus such a transition to sustainable development would
tend to lead to overall an increase in the number of employees and their wages in each
nation and globally.

•

Gross operating surplus (GOS) is the surplus due to owners of incorporated
businesses. Often called profits, although only a subset of total costs are subtracted
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from gross output to calculate GOS. Chapter 4 showed that there is now significant
empirical evidence that, wisely applied, pursuing environmentally sound practices can
help improve businesses bottom line both through eco-efficiency savings in the short
term but also by positioning themselves for new emerging markets longer term.
•

Gross mixed income (GMI) is the same measure as GOS, but for unincorporated
businesses. This often includes most small businesses.

GDP is measured in economic monetary terms rather than physical throughput terms. Why have so
few experts seen or understood this? A significant semantic confusion about the word “growth” goes
back to the first Limits to Growth books which defined “growth” in purely physical terms.
In the first two of the three Limits to Growth books, when the authors use the word ‘growth’, they
(almost) entirely to refer to the growth in physical terms. These authors usually use the word ‘growth’
as growth in population, pollution and physical throughput of the economy. But many economists and
business people have assumed that, at least some of the time, the word “growth” meant economic
growth. This misunderstanding has led to significant confusion and has also seriously delayed
resolution of important debates on ‘growth’ and ‘sustainable development’.
Semantic confusion like this has led many economists to see by the Limits to Growth books and the
literature they have inspired as anti-economic growth. Limits to Growth and its sequels have
succeeded like few others in uniting the economic profession against it. This may seem a harsh
criticism but these authors readily acknowledge that there has been a backlash from economists about
their work. In both the 20 and 30 year Limits to growth updates, the authors of these book quote
Aurelio Pecci, founder of the Club of Rome, who acknowledged in 1977 the fact that:
“Some of those … accuse the [Limits to growth] report … of advocating zero growth. Clearly, such
people have not understood anything, either about the Club of Rome, or about growth. The notion of
zero growth is so primitive––as, for that matter, is that of infinite growth––and so imprecise, that it is
conceptual nonsense to talk of it living in a dynamic society.”74
The three Limits to Growth books have been published during a time where the benefits of economic
growth were being seriously disputed by many academics. Such academics, inspired partly by Limits
to Growth, have written many bestselling, influential books arguing that environmental and societal
costs of economic growth outweigh the goods that it brings.75
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In that context it would have been wise for the Limits to Growth team to acknowledge this literature
and clearly address it in their sequels. Given the real debate amongst academics, NGOs and
environmentalists over whether economic growth is good or not, surely it is wise to differentiate
between economic growth in value and growth in physical throughput and the resulting negative
environmental pressure that it produces. Surely it is wise to at least include a focus on how to decouple
economic growth from environmental pressure as part of one’s strategies to achieve sustainable
development? If the Limits to Growth team had used the decoupling framework and clearly
differentiated between different types of growth 35 years ago they would have received far less
criticism and some of their readers much confusion.
To try to help advance and resolve the sustainability debates, which is the goal of this thesis, a review
of the Limits to Growth books (See Appendix 5.2) with this line of argument was sent to Dennis
Meadows. He commended this analysis and agreed that, ‘surely the goal is to decouple GDP growth
from the growth of physical throughput growth’.(See Appendix 5.2)
AtKisson has been one of the main people in the last decade to popularise the work of the Limits to
Growth team. He also has come to this conclusion writing:
“The trick is in separating out two kinds of growth: so-called ‘economic growth’, on the one hand, from
growth in the amount of stuff we use and discard on the other [physical growth] These are two very
different phenomena, and they have been falsely—and dangerously—confused for too long. Economic
growth, remember, is nothing more than an increase in the flow of money. That’s what we’re measuring
when we look at the Gross Domestic Product, which economists use as the key indicator of whether a
country’s economy is ‘growing’ or not … Because GDP growth has all too often been correlated with the
destruction of nature, it’s a measurement environmentalists love to hate, and with good reason. Yet
contrary to what many environmentalists believe, there’s nothing inherently ‘unsustainable’ about
economic growth—as long as it gets decoupled from the flow of stuff. Money flow [value] can increase,
even as material flow [resource use and waste] decreases. In fact, indicators suggest this decoupling is
already starting to happen. Even the US economy, for example, has begun to increase GDP without a

Leipert, C. (1989) ‘Social Costs of the Economic Process and National Accounts: The Example of Defensive Expenditures’,
The Journal of Interdisciplinary Economics, vol. 3, no.1, p27-46.
Daly, H.E. and Cobb, J. (1989) ‘For the Common Good: Redirecting the Economy Towards Community, the environment
and a Sustainable Future’, Beacon Press, Boston, MD (UK edition 1990, Green Print, Merlin Press, London). Douthwaite
(1992) ‘The Growth Illusion’, Green Books, Devon, UK.
Daly, H.E. (1996) ‘Beyond Growth: The Economics of Sustainable Development’, Beacon Press, Boston, MA. Parris, R.
(1997) ‘Development in Wonderland: The Social and Ecological Sustainabiltiy of Economic Growth’, Issues in Global
Development, no.9, February, World Vision Australia, Melbourne. Korten, D.C. (1995) ‘When Corporations Rule the
World’, Kumarian Press, West Hartford, Conn. and Berrett-Koehler, San Francisco, p12. Korten, D.C. (1998) ‘The
Post-corporate World: Life After Capitalism’, Kumarian Press, West Hartford, Conn. and Berrett-Koehler, San Francisco.
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similar increase in energy consumption. The ‘materials intensity’ of many industrial economies is getting
more efficient, generating more money per unit of stuff every year.”76
As outlined in 5.3.2 there is sufficient evidence to show that decoupling deserves to be part of any
comprehensive strategy to achieve environmental sustainability. At least one OECD country has
achieved absolute decoupling of each of the OECD’s decoupling indicators.77 But to date, whilst there
are some significant success stories, outlined in 5.3.2, in most countries, across many environmental
pressures, only relative decoupling has been achieved. Thus, in most countries, decoupling rates are
currently not sufficient to ensure, ad infinitum, ecological thresholds will be not be crossed and
environmental sustainability achieved. Hence there are those in the survivalist tradition who, whilst
recognising that in theory significant decoupling is possible, question whether in practice it can be
sufficiently achieved on the scale and speed required. Also it is important to recognise that, to date,
decoupling usually has required regional or global agreements and purposeful sustainability policy.
Given the power of vested interests in many countries keen to maintain the status quo, it is impossible
to guarantee that the required institutional and policy changes needed will be politically possible.
Hence a sophisticated approach, which recognises the power of these vested interests, is needed. It is
important to recognise that, if due to vested interests and other barriers to sustainability, decoupling
and natural capital restoration is insufficient to prevent ecological thresholds being crossed then there
will need to be stronger emergency style interventions by government and communities to prevent
ecosystem collapse if environmental sustainability is to be achieved. .
In Herman Daly’s steady state economy there is the understanding of the need for a capping of
resource consumption if there is a risk of a sustainable threshold being reached. At this point any
further growth in physical throughout is limited to improvements in resource productivity and
restoration of ecosystem resilience. Daly is saying that to ensure environmental sustainability, it is
vital that environmental pressures do not further pass ecological thresholds. He is providing the
possibility for reducing those environmental pressures over time through resource productivity,
restoration of ecosystem resilience and sustainable consumption. But he is being realistic that, if
resource productivity and restoration of ecosystem resilience are not sufficient then there will need to
be a cap on resource consumption until higher levels of resource productivity and restoration of
natural capital is achieved.
This brings us to the next question of what is the required level of decoupling economic growth from
environmental pressures and restoration of ecosystem resilience is needed to avoid crossing ecological
thresholds? And what is the potential for large scale decoupling and significant restoration of the
environment? The next two subsections look at what is the required level of decoupling to achieve
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environmental sustainability and what evidence is there that large scale decoupling could be achieved?
The first part of Chapter 8 of this thesis looks at the potential and costs of protecting and conserving
biodiversity and natural resources and trying to restore natural capital.
5.3.4 What is the Required Level of Decoupling to Achieve Environmental Sustainability?
In 2004, OECD nations agreed that the following conditions need to be satisfied to achieve sustainable
development:78
Regeneration: Renewable resources shall be used efficiently and their use shall not be permitted to
exceed their long-term rates of natural regeneration.
Substitutability: Non-renewable resources shall be used efficiently and their use limited to levels which
can be offset by substitution by renewable resources or other forms of capital.
Assimilation: Releases of hazardous or polluting substances to the environment shall not exceed its
assimilative capacity; concentrations shall be kept below established critical levels necessary for the
protection of human health and the environment. When assimilative capacity is effectively zero (e.g. for
hazardous substances that are persistent and/or bio-accumulative), a zero release of such substances is
required to avoid their accumulation in the environment.
Avoiding Irreversibility: Irreversible adverse effects of human activities on ecosystems and on
biogeochemical and hydrological cycles shall be avoided. The natural processes capable of maintaining
or restoring the integrity of ecosystems should be safeguarded from adverse impacts of human
activities. The differing levels of resilience and carrying capacity of ecosystems must be considered in
order to conserve their populations of threatened, endangered and critical species. 79
As chapter 1 outlined, in many areas current levels of pollution, greenhouse gas emissions and
exploitation of non-renewable resources have already overshot ecological thresholds. There is real
concern in the science community that due to uncertainties inherent in modelling complex ecosystems
many have overestimated their resilience and now face the risk of unknown consequences.80
Many people have assumed that humankind can pull back once humanity’s environmental pressure
pushes ecosystems beyond their ecological thresholds and start to collapse, but by then it may be too
late. By then the ecosystem has already passed the ecological threshold and the collapse is irreversible
unless the environmental pressure is reduced by at least 90 percent; a factor of ten or more to allow the
ecosystem to recover. As chapter 1 and 3 explained, this phenomenon is known as “Hysteresis.”
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Other factors also have to be taken into account in working out what level of decoupling is needed to
achieve sustainable development. There are many factors therefore responsible for environmental
impact. The most common formula, based on the original formula by Ehrlich and Commoner,81 used
to reflect this is:
I=AxPxT
where
I = Total environmental impact of humankind on the planet
A = Affluence: the number of products or services consumed per person
T = Environmental impact per unit of product/service consumed
This formula can help us to gain clarity on the magnitude of decoupling to meet society’s needs and
services sustainably. It shows that it is possible to reduce environmental impact through
- stabilising population,
- reducing wasteful consumption patterns through lifestyle changes, and finally
- through reducing the environmental impact of each product/service consumed.
Even if global population stabilizes in the coming decades and wasteful western consumption patterns
do not spread worldwide, T, as expressed as a function of the environmental impact per unit of product
or service consumed needs to be reduced by at least 10 fold, Factor 10, by 2050 if economic
development is to return within the ecological limits of the Earth’s ecological life support systems.
This has been the finding of a leading government study, i.e. the Netherlands Government in their
Inter-ministerial Sustainable Technology Development Programme. The programme is one of the first
to both work out the scale and speed of change required to achieve nationwide ecological and social
sustainable development over the next 50 years.
In setting a time-horizon of 50 years – two generations into the future – it was found that ten to twentyfold eco-efficiency improvements will be needed to achieve meaningful reductions in environmental
stress. It was also found that the benefits of incremental technological development could not provide
such improvements.
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Leo Jansen, Chairman, Netherlands Inter-ministerial Sustainable Technology
Development Program, 200082
The scale and speed of greenhouse gas reductions required to stabilise greenhouse gas levels in the
atmosphere without causing dangerous climate change is a significant factor in the call for Factor 10
type reductions. As Chapter 1 and 3 showed, humanity has already exceeded the greenhouse gas levels
which have existed naturally for over the last 450,000 years. The IPCC now recommends that
greenhouse gas levels be reduced by 80 per cent by 2050 and higher still by 2100.
The governments of Austria, the Netherlands, and Norway have publicly committed to pursuing
Factor 4, or 75 percent efficiencies. The same approach has been endorsed by the European Union as
the new paradigm for sustainable development. Austria, Sweden, and OECD environment ministers
have urged the adoption of Factor Ten goals, as have the World Business Council for Sustainable
Development and the United Nations Environment Program (UNEP). The concept of Factor 10 (a
target of reducing environmental pressures by a factor of 10) is not only common parlance for most
environmental ministers in the world, but such leading corporations as Dow Europe and Mitsubishi
Electric see it as a powerful strategy to gain a competitive advantage.
5.3.5 Can Humanity Achieve Decoupling of the Order of Factor 10+?
This is one of the main points of contention with the sustainability debates about “growth” and
“environment”. Even if experts accept that economic growth is not the same as physical growth, and
that market failure’s can be addressed with purposeful and effective policy, the scale and speed of
decoupling required to achieve sustainable development seems so large as to make it impossible to
achieve without at least slowing economic growth. In a World Bank debate on this topic in 2004,
Herman Daly summed up the crux of this debate when he asked:
Just how tight is this coupling between GNP [economic growth] and [physical growth] throughput? That
is a debateable question. Ecological economists tend to think that the throughput GNP coupling is
relatively tight. Some folks, like Amory Lovins, think that GNP could grow 10 fold or more with a constant
throughput. I tend to doubt it. I believe the coupling is stronger than that, but if Amory is right that’s fine
with me. Let GNP grow forever as long as throughput is constrained and held constant.83
The good news is that there is a surprising amount of evidence to suggest that Amory Lovins is right,
and that this is technically possible.
An example is the Netherlands’ Government sustainable technology development project highlighted
in Weaver et al. Sustainable Technology Development. This is one of the first national government
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programs to suggest that it is possible to decouple economic growth and environmental damage by as
much as 75-95% (a factor of 4-20) over a 50-year period in many critical sectors of the economy. The
results of this project84 are remarkable and are summarised in table 5.1 below.85 This has profound
implications for this debate. As Weaver et al. state:
Certainly many use growth [of global material and energy flows, population, environmental damage] to
forecast disaster. But there is an alternative vision: one of a sustainable future where [economic] growth
is not seen as a threat but as a driving force behind innovation.86
Sustainable Technology Development (STD) is one of the most important works on the environmental
sustainability debate. It uses a powerful methodology for generating innovations that are driven by the
need to achieve ecological sustainability. It starts with a 'no-flinching' analysis of just how big a
change would be needed to achieve ecological sustainability. This was assessed for a range of issues
and the result in all cases is that the changes need to range from factor 20 - factor 50 improvements. It
is very rare for government-sponsored projects to begin from such a standpoint and from this
recognise that nothing less than wholesale technology reinvention was required. The project went on
to calculate how the necessary efficiency gains could be accomplished. As case studies, the project
looked at issues of nutrition (food supply), water management, chemicals supply and alternative
engine/fuel systems for cars. (Table 5.1). The STD program was a key influence leading to the
development of the 4th Dutch National Environment Plan that looks specifically at system change to
achieve ecological sustainability.87 It is important to acknowledge that, to date, many aspects of the
Netherlands Sustainable Technology Development Program are yet to be taken up by business in the
Netherlands. Nevertheless, the study is important as it shows that Factor 10 was technically possible.
This is still a major achievement and important in terms of demonstrating the technical potential for
significant decoupling of economic growth from environmental pressures.
Table 5.1: Results of the Netherlands sustainable technology development project

Challenge

Overall

84

Achievements

Factor 10 - 50 in 50 years from 1990 (i.e. by 2040) - depending on the issue (e.g. fossil
carbon emissions factor 25 (p. 42), oil factor 40, copper factor 30, acid deposition factor

Weaver, P., Jansen, L., Van Grootveld, G., Van Spiegel, E., and Vergragt, P. (2000) ‘Sustainable Technology
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50) (p. 43).
Table of specific factor improvements needed without adjustment for population growth
and poverty reduction ranging from 20-99% improvements (p. 41).

Nutrition
Sustainable
multifunctional
land use

Factor 20 (95%) over several eco-capacity criteria
(p. 100).

High technology
closed-cycle
horticulture

Wastage of CO2 can be cut by factor 8 (87%) and
water by factor 18 (94%) (p. 116).

Novel
foods

protein Average factor 20 improvement by In general in many cases: factor 20-factor 30 (952035 (p. 145).
97%) ½ to 1/5 $ cost (p. 104).
Specific examples: Lupin cheese factor 9–factor
21 (89-95%) improvement on dairy cheese
production (p. 112), potato-derived pasta factor 8
(87%) improvement over normal pasta (p. 112), by
2035 novel food protein could be produced more
efficiently than pork today by a factor 80 (99%) or
factor 60 (98%) better than meat in 2035 (p. 143).

The
water Factor 20 improvement (p. 158) by Some of the most important actions need to be
handling system 2040 (p. 159).
taken on the demand side by system users in
(doesn’t deal with
households, businesses and industry (p. 152).
water
use
Abiotic depletion can be reduced by factor 3
efficiency
(67%) and aquatic eco-toxicity by factor 4 (75%),
measures)
fossil energy use by ~factor 1.25 (15-20%), solid
waste production by factor 1.3 (25%).
Clean domestic Factor 10-20 (p. 176) by 2040 (p. Household by 2025: factor 2.5 (60%) for energy,
textiles
186).
factor 4 (75%) for water; factor 5 (80%) for
detergent (p. 194). Neighbourhood by 2025: factor
2 (50%) for energy, factor 10 (90%) for water,
factor 10 (90%) for detergent (p. 195). Centralised
by 2025: (no conclusions reported).
More efficient technologies expected to be
cheaper: less than ½ the cost possible even by
2005 (p. 197).
Chemical
industrial
materials

and By 2040 no fossil fuel use to source Many promising technology changes identified but
industrial
organic no quantitative results reported.
chemicals/materials and factor 20
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improvements in efficiency of ecocapacity use (p. 215).
Sourcing organic To supply sufficient biomass to
chemical
feed source organic chemicals and
stocks
materials (plastics, liquid fuels, etc),
and to find effective chemical
pathways from biomass to needed
organics chemical materials.

Biomass
production
saline soils

The quantity of biomass that can be produced is
adequate for chemicals and materials, but there is
a shortfall for liquid fuel (p. 221).
Feasible synthesis routes were available for
practically all major commodity products. The
quantity of phenolic compounds sourced from
biomass may not be adequate (p. 245).

To find halophytic plants that Several appropriate
on produce useful biomass as available.
feedstock for the production of
chemical products so that biomass
production can be expanded by
utilising otherwise unavailable
salinised land.

halophytic

plants

are

Motor vehicle propulsion
Hydrogen fuel / To find alternative renewable
fuel cell cars
energy ‘carrier’ fuel(s) (with high
end-use conversion efficiency to
offset any inefficiency of initial
production (p. 249)) that can
provide the basis for a significant
Dutch industry to replace fossil fuel
oil in the refinery sector (p. 248).

Hydrogen fuel (or hydrogen-rich liquid carriers,
such as cyclohexane and methanol) was identified
as possible alternatives (p. 248).
A hydrogen-fuelled fuel cell car could have an
increased energy efficiency of factor 1.75 (43%)
compared to conventional internal combustion
engine cars (p. 263). Renewable energy use with
carbon removal from the fuel and carbon
sequestration could enable CO2 to be removed
from the atmosphere (p. 265).

Source: Weaver, P et al. 2000 summarised by Phillip Sutton, director of Green Innovations Inc. for the
book The 7atural Advantage of 7ations.

More compelling evidence that such high levels of decoupling are required is provided by the recent
2002 OECD report, Indicators to Measure Decoupling of Environmental Pressure and Economic
Growth.88 It shows that across all key indicators of environmental pressure at least one OECD country
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has already achieved absolute decoupling.89 This suggests that absolute decoupling is possible in all
OECD countries with the necessary political will, policy reforms and technical knowledge.
But what about developing or rapidly emerging countries where there will be significant growth in
energy usage and production and consumption this century? Their total energy consumption today is
only half that of the rich countries––-and their per capita energy consumption a mere one-tenth of
what it is in the rich countries––but it is doubling every 15 years and is expected to increase fivefold
over the next three decades or so in the course of economic growth. This projection assumes
significant improvements in energy efficiency, without which the increase could be higher yet. Will
developing countries be able to increase energy use while reducing pollution? From a technical and an
economic perspective, the World Bank as early as 1992 argued yes. Anderson wrote for the World
Bank that, ‘Yes, if the environmental policies required are put in place, it is possible to reduce
pollution by factors of 10 or more in the most serious cases, even if energy consumption levels rise
fivefold. Furthermore, developing countries would find themselves better off both economically and
environmentally’. 90 In the background paper for the World Bank’s World Development Report 1992,
Anderson brought together evidence to show that it is possible to reduce environmental pressures in
each of the major fields of concern on the scale required of a factor of 10. This is summarised in table
5.2
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Table 5.2 Relative Pollution (or damage) Intensities
91
of Polluting or Low-Polluting Practices .
Low-polluting technologies are available

Relative pollution intensities of polluting and low-polluting practices
for selected activities and pollutants
(polluting practice = 100)
Index per unit of
output
Source and type of emissions
or environmental damage

LowPolluting

polluting

Low-polluting practices

Household fuels
Smoke from firewood, dung

100

0.0 Gas, kerosene
<1 to 5 Stoves with flues

Soil erosion (sediment yield)

100

<1 to 5 Agroforestry; erosion-prevention practices such as
contouring, mulching, use of vetiver grass, "no till"
agriculture

Electricity production
Particulate matter

100

<0.1 Natural gas; clean coal technologies;

Carbon monoxide (CO)

100

<0.1 scrubbers; low-sulphur fuels;

Sulphur dioxide (SO2)

100

0 to <5 low NOx combusion methods;

Nitrogen oxides (NOx)

100

5 to 10 emission control catalysts

Motor vehicles: diesel engines

91

ibid

241

Particulate matter

100

Sulphur dioxide (SO2)

100

<10 Clean fuels and particulate traps
5 Low-sulphur fuels

Motor vehicles: gasoline engines
Lead

100

0 Unleaded and reformulated fuels; catalytic converters

Carbon monoxide (CO)

100

5 Unleaded and reformulated fuels; catalytic converters

Nitrogen oxides (NOx)

100

20 Unleaded and reformulated fuels; catalytic converters

Volatile organic compounds

100

5 Unleaded and reformulated fuels; catalytic converters

All Fossil Fuels for electricity
Carbon dioxide (CO2)

100

<01 Renewable energy sources

Marine Pollution

100

<10

Surface Water Pollution

100

negligible Sewerage Works, Effluent Control Technologies

Soil Erosion

100

negligible Agro-Forestry, soil erosion prevention practices.

Forestry

100

negligible Sustainable Practises

Other Areas of Concern

Industrial
Wastes

Effluents

and

100

small

Effluent control technologies: waste reduction or
prevention.

Sources: Anderson (1992)92
There are numerous other studies that suggest a transition that achieves this level of decoupling is
possible while allowing economic growth to continue.
In 1973, Lecomber argued that the limits to eternal (economic) growth can be significantly delayed if
it is possible to shift away from the limiting resource or pollutant at an equal or greater rate than the
rate of (economic) growth.93 Lecomber identified the three key variables that can reduce depletion or
pollution: changes in composition or output; substitution between factor inputs; and technical progress
(more efficient use of the same input). Limits to the infinite (economic) growth need not in principle
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come from non-renewable resources running out, as human inventiveness has already developed
renewable replacements and substitutes that dramatically reduce pollution as well.
Lecomber was one of a series of eminent academics, that included Cole et al.94 and Nordhaus95, who
critiqued the Limits to Growth modelling in the 1970s arguing that the assumptions made about
technological innovation and efficiency improvements were too pessimistic. They argued that the
modelling done at the time by the Limits to Growth team did not consider a wide enough range of
assumptions about the rate with which economies could become more resource efficient. Specifically,
they felt further investigation was needed using the Limits to growth team’s model to more fully
explore the potential for innovation, recycling, pollution controls, substitution of scarce resources with
less scarce resources etc., to assist humankind to stay within the limits of sustainability.
The Limits to Growth team generously gave these academics their model and when run with these new
assumptions this modelling showed that it was possible for humanity to stay within the ecological
limits of the planet. These new modelling efforts were done without the tight restrictions on population
or capital growth that the Limits to Growth team had used.
While these academics have a point, it is minor and is not significantly different from the message or
the modelling described in chapter 5 of the original Limits to Growth, entitled ‘The state of global
equilibrium’. In that chapter the original team also modelled scenarios where a sustainable society
could be achieved. This final chapter of Limits to Growth in 1972 describes how humanity could
create a truly sustainable society and live within the ecological and finite resource limits. It is
important to emphasise this fact: namely, the authors do describe a scenario where humanity achieves
ecological and social sustainability. As the title of both chapter 7, ‘Transition to a sustainable system’
of the 1992 update, Beyond the Limits and the 2005 Limits to Growth – the Thirty Year Update
suggests, the Limits to Growth authors were more optimistic than assumed.
Similarly, in the 1992 and 2005 updates the authors highlight the ozone case study as a prime example
of humanity’s capacity to innovate new technologies to avoid catastrophic overshoot. They do believe
that humanity can achieve a truly sustainable society and outline how. They emphasise the fact that
trend is not destiny. In all these chapters and scenario’s the Limits to growth team show an
appreciation of the role technological innovation, recycling, renewable energy and efficient use of
resources will play in assisting humankind to stay within the ecological limits of the planet. As the
Meadows wrote in the 1992 update to Limits to Growth, ‘The decline [of ecosystem services] is not
inevitable. To avoid it, two changes are necessary. The first is a comprehensive revision of policies
and practices that perpetuate growth in material consumption and in population. The second is a rapid,
drastic increase in the efficiency with which materials and energy are used’.
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Once the evidence for both the technical, social and political ability and will to achieve significant
decoupling is understood, we should not then assume that economic growth, development and
progress are in themselves automatically bad. If damaging production processes are used and
damaging products are produced then growth in the economy driven by those production processes
and products will be bad. But if businesses, governments and citizens through their choices amplify
positive steps forward it is possible over time to bring about significant changes to how society meets
its needs.
It is possible that if the economy radically changes its production processes and products so that they
are benign or even restorative, then growth in the economy caused by an expansion of the beneficial
production process and products would be a blessing.
It is possible to design buildings96, developments, industrial processes97, agriculture98 and waste
management processes to be restorative as shown in books like Factor 499, 7atural Capitalism: The
7ext Industrial Revolution100 and Design for sustainability101so significant Factor10 plus decoupling
can be achieved. This is important because overtime, greater than Factor 10 will need to be achieved if
current levels of economic growth are to continue. Overtime, if the physical size of the economy and
its associated current levels of pollution and environmental pressure continues to grow, then the
required scale and speed of decoupling economic growth from environmental pressures will increase
beyond Factor 10 to avoid crossing ecological thresholds. It is important then that we work to
understand how to design systems to be benign by design and reduce their negative impact on the
environment by more than even Factor 10. We consider how next.
5.3.6 Advanced Strategies for Decoupling – Whole System Approaches to Sustainable
Design
One of the best ways to radically reduce the amount of resources needed and waste produced is to reoptimise designs to be as resource efficient as possible. Studies show that spending a little more time
and money in the front end design phase of any project and development (product development, built
environment, chemical or pharmaceutical development) to reduce negative environmental and social
impacts saves significant time and money over the whole project. As Hawken et al wrote in Natural
Capitalism, “by the time the design for most human artifacts is completed but before they have
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actually been built, about 80–90 percent of their life-cycle economic and ecological costs have
already been made inevitable.102 Figure 5.12 shows that approximately 60 percent of lifecycle costs
are determined in the concept phase of a project, and a further 20 percent are determined in the design
phase of the project.

Figure 5.11 Comparison of the Incurred Costs and Committed Costs for Each Phase of System Development.
103
(Source: Adapted from Andersen, D.M. (2006))

In addition to the direct costs associated with the project, the cost of making design changes escalates
as system development progresses. Figure 5.13 shows that the cost of making design changes is lowest
during the initial design phase, is 10-fold higher during the pre-production phase, and more than 80fold higher during the production phase.
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Figure 5.12. The cost of making design changes throughout each phase of system development (Source: Ranky,
P.G. (2006))

104

Designs such as water sanitation and sewerage infrastructure, chemical plants, buildings, cars and
appliances have long design lives. The size and duration of infrastructure and building developments
for instance demand that they should now be much more critically thought through for efficiency,
function and environmental impact.
These facts have lead many in the design professions to call for greater effort to be made at the
concept and early design phases – known as front end design. There is tremendous leverage in
investing adequate human and financial resources into the earliest phases of the development process.
A front ended design can lead to better-considered decisions, lower life cycle costs, and fewer late
changes, through a concentration of design activity and decisions in the earliest phases, where changes
cost the least. This emphasis on more front end design makes intuitive sense as shown in Figure 5.13.
In traditional design without consideration of whole system approaches and the lifecycle of a product
or development, the creation of a system is focused on production, integration and testing. In a Whole
System Approach to Designing systems to be sustainable, greater emphasis on the front end design
creates easier, more rapid integration and testing by avoiding many of the problems normally
encountered in these phases. By reducing risk early in the design process, the overall result is a saving
in both time and cost, with a higher quality system design. There are now a range of empirical studies
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that support the idea that increasing the level of front end design has a positive effect on cost
compliance and quality of the project.105

106

Figure 5.13. The value of front end design in reducing costs and risks. (Source: Honour, E.C. (2002))

Whole system designers like Amory Lovins, Hunter Lovins, Ernst von Weizsäcker, Bill McDonough,
John Todd, Janis Birkeland, Alan Pears, Green Chemistry have recognised the desperate need for the
designers to be able to step back and analyse the whole system to ensure that the solution is as
effective as possible. (See Appendix 5.1)
Through re-examining traditional processes from scratch and taking a pollution prevention approach
often new more environmentally benign ways can be found to meet society’s needs with multiple
benefits.
An excellent example of green chemistry is the technology developed by Argonne National Lab, a
winner of the 1998 USA President’s Awards for Green Chemistry. As the USA EPA explains
“Argonne National Laboratory (ANL) has developed a process based on selective membranes that
permits low-cost synthesis of high-purity ethyl lactate and other lactate esters from carbohydrate
feedstock. The process requires little energy input, is highly efficient and selective, and eliminates the
large volumes of salt waste produced by conventional processes. The innovation overcomes major
technical hurdles that had made current production processes for lactate esters technically and
economically noncompetitive. The innovation will enable the replacement of toxic solvents widely used
by industry and consumers, expand the use of renewable carbohydrate feedstocks, and reduce pollution
and emissions. More than 80 percent of the applications requiring the use of more than 7.6 billion
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pounds of solvents in the United States each year are suitable for reformulation with environmentally
friendly lactate esters.’107
Green chemistry is one example of a whole system approach to sustainable design.
Whole System Approaches to Sustainable Design are the most cost effective way to reduce
environmental impacts significantly in new industrial plants, infrastructure, appliances, new buildings.
Over the next five to thirty years most chemical industry plants, infrastructure, appliances, catering
and industry equipment, and transportation vehicles will be replaced and new ones will be built and
paid for globally. In addition over the next 30 years many new industry plants, infrastructure and new
buildings and products will be designed, built and produced. With population likely to growth until
mid century and western consumer patterns spreading to Asia many sustainability experts are calling
for new designs for new buildings and products to be factor 4-10. Whole system approaches to
sustainable design are the only way to achieve such large resource productivity savings.
In the past some engineers have failed to see these large potential energy and resource savings because
they have been encouraged to only optimise parts of the system - be it a pumping system, a car or a
building. Engineers have been encouraged to find eco-efficiency improvements in part of a plant, or a
building but rarely encouraged to seek to re-optimise the whole system. A culture of incrementalism is
rampant in the engineering culture globally. ‘Incremental product refinement’ has been traditionally
undertaken by isolating one component of the technology and optimising the performance or
efficiency of that component.

Though this method has its merits with the traditional form of

manufacturing and management of engineering solutions, it prevents engineers from achieving more
significant energy and resource efficiency savings often at less cost. Over the last twenty years
engineers using whole system design techniques have found that they can achieve Factor 4 – 100 (7599 percent) efficiency improvements which profitably reduce our load on the environment. This is
because in the past many engineered systems did not take into account the multiple benefits that can
be achieved by considering the whole system.
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5.3.6.1 What is Whole System Design?
Whole system design is a process through which the inter-connections between sub-systems and
systems are actively considered, and solutions are sought that addresses multiple problems via one and
the same solution. As Amory Lovins, chief scientist of the Rocky Mountain Institute explains, most
energy-using technologies are designed sub-optimally in three ways, which are so pervasive both often
go unnoticed:
1.

Components are optimised in isolation (thus ‘pessimising’ the systems of which they are a
part)

2.

Optimisation typically considers single rather than multiple benefits, and

3.

The right steps should be taken at the right time and in the right sequence.108

(See Appendix 5.1 for more details). A case study illustrates this approach well. Consider the case of
Jan Schilham’s work on pipes and pumps for Interface Ltd made famous by its coverage in th
bestselling publication Natural Capitalism.109 In 1997, while Interface was building a factory in
Shanghai: ‘One of its industrial processes required 14 pumps. In optimising the design, the top
Western specialist firm sized the pump motors to total 95 horsepower. But by applying methods
learned from Singaporean efficiency expert Eng Lock Lee (and focusing on reducing waste in the
form of friction), it cut the design's pumping power to only 7 horsepower - a 92 percent or 12-fold
energy saving - while reducing its capital cost and improving its performance in every respect.’ He did
this in two simple ways. He asked how thick should the pipes be? The friction in pipes decreases
rapidly as the diameter increases. Hence he found the pipes that most engineers typically use are too
thin. He then designed the plants to minimize bends in the pipes. He found that by doing this there was
a 12 fold reduction in the energy required to pump the fluids through these pipes and thus reduced the
size of the motor required significantly. Why does is this significant? As Amory Lovins writes,
”Pumping is the biggest use of motors, motors use 3/5 of all electricity. Saving one unit of friction in the
pipe save 10 units of fuel. And, because of all the large amount of losses of electricity in its transmission
from the power plant to the end use, saving one unit of energy and the end of end user for the pump/pipe
system saves upwards of ten units of fuel at the power plant.”110
Whole system redesigns delivering multiple benefits have been achieved in the design of air-handling,
clean-room, lighting, drivepower, chiller, insulating, heat-exchanging, and other technical systems,
and in buildings in a wide range of sizes, programs, and climates. Such redesigns commonly yield
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energy savings between 50-90 percent. Usually with reduced capital cost. Fully applying such
redesign to national capital stock would reduce energy costs by anywhere from Factor 4 to 20.
However, only a tiny fraction of design professionals routinely apply a whole-system approach to
design. Most energy efficiency projects deal with only some elements of an energy-consuming system
and do not take into account the whole system. This is the main reason why they fail to capture the full
savings potential. Whole System Design is increasingly being seen as the key to achieving the most
cost effective ways to reduce negative environmental impacts.
This was one of the main conclusions of the five year Australian Federal Government’s Energy
Efficiency Best Practice (EEBP) program run by the Department of Industry, Tourism and Resources.
This program has now become the DITR Energy Efficiency opportunities program. The team involved
here has found that through a whole of systems approach they can achieve 30-60 percent energy
efficiency gains across a wide range of industries such as bakeries, supermarkets, mining, breweries,
wineries and dairies. The DITR Big Energy Program111 explicitly recommends as one of the key steps
with companies, “The need for complex problems to be understood and explored from a ‘whole of
system’112 perspective.” The program considered a number of industry applications including motor
systems that are used in almost every industry. The program found that electric motors are used to
provide motive power for a vast range of end-uses, with crushing, grinding, mixing, fans, pumps,
material conveying, air compressors, and refrigeration compressors, together accounting for 81 percent
of industrial motive power. The program pointed out that through a whole-of-system approach to
optimising industrial motor driven applications, when coupled with best practice motor management,
can deliver electricity savings of between 30-60 percent.113
5.3.6.2 Whole System Design for Sustainability
Improving efficiency and the whole system design is a good start. But in the 21st century whole system
design needs to go further. Whole system design needs to design for sustainability.114 Whole system
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design in the 21st century needs to seek to be restorative of the planet rather than destructive. In the
context of the loss of natural capital and loss of resilience of many of the world’s ecosystems
development must be redesigned to not simply harm the environment less but rather truly be
restorative of natural and social capital. This involves the complete reversal of the negative impacts of
existing patterns of land use and development, improving human and environmental health, and
increasing natural capital (i.e. increase renewable resources, biodiversity, ecosystem services and
natural habitat). To achieve sustainability we must transform our design and construction processes
well beyond what many today see as ‘best practice’, which merely aims to reduce adverse impacts
relative to conventional development. What are currently regarded as ‘ecological’ design goals,
concepts, methods and tools are not adequately geared toward the systems design thinking and
creativity required to achieve this challenge. An entirely new form of design for development is
required of which whole system design provides many of the keys to achieving
”To use an analogy, in the health care fields we have moved (conceptually) from (a) alleviating symptoms,
to (b) curing illness, to (c) preventing disease, to (d) improving health. Development control is still largely at
the first stage - mitigating impacts (i.e. alleviating symptoms). Restorative whole system design for
sustainability approaches instead seek to reverses impacts, eliminate externalities and increase natural
capital by supporting the biophysical functions provided for by nature to restore the health of the soil, air,
water, biota and ecosystems.”’115
Whole system design for sustainability is not simply about reducing harm but about restoring the
environment. It is also about not just ensuring that future generations can meet their needs but they
have even more choices than the current generation in how they meet those needs. One of the leading
proponents of whole system design for sustainability, Bill McDonough tells the following story to
illustrate the benefits of a restorative perspective to whole system design. This case study is set out in
full to give a sense of the potential of whole system design. McDonough116 tells the following story as
an example
“In 1993, we helped to conceive and create a compostable upholstery fabric, a biological nutrient. We
were initially asked by Design Tex to create an aesthetically unique fabric that was also ecologically
intelligent, although the client did not quite know at that point what this would (tangibly) mean. The
challenge helped to clarify, both for us and for the company we were working with, the difference
between superficial responses such as recycling and reduction and the more significant changes
required by the Next Industrial Revolution (and whole system design). For example, when the company
first sought to meet our desire for an environmentally safe fabric, it presented what it thought was a
wholesome option: cotton, which is natural, combined with PET (Polyethylene Terephthalate) fibres from
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recycled beverage bottles. Since the proposed hybrid could be described with two important ecobuzzwords, ‘natural’ and ‘recycled,’ it appeared to be environmentally ideal. The materials were readily
available, market-tested, durable, and cheap. But when the project team looked carefully at what the
manifestations of such a hybrid might be in the long run, we discovered some disturbing facts. When a
person sits in an office chair and shifts around, the fabric beneath him or her abrades; tiny particles of it
are inhaled or swallowed by the user and other people nearby. PET was not designed to be inhaled.
Furthermore, PET would prevent the proposed hybrid from going back into the soil safely, and the cotton
would prevent it from re-entering an industrial cycle. The hybrid would still add junk to landfills, and it
might also be dangerous.
The team decided to design a fabric so safe that one could literally eat it. The European textile mill
chosen to produce the fabric was quite ‘clean’ environmentally, and yet it had an interesting problem:
although the mill's director had been diligent about reducing levels of dangerous emissions, government
regulators had recently defined the trimmings of his fabric as hazardous waste. We sought a different
end for our trimmings: mulch for the local garden club. When removed from the frame after the chair's
useful life and tossed onto the ground to mingle with sun, water, and hungry micro-organisms, both the
fabric and its trimmings would decompose naturally. The team decided on a mixture of safe, pesticidefree plant and animal fibres for the fabric (ramie and wool) and began working on perhaps the most
difficult aspect: the finishes, dyes, and other processing chemicals. If the fabric was to go back into the
soil safely, it had to be free of mutagens, carcinogens, heavy metals, endocrine disrupters, persistent
toxic substances, and bio-accumulative substances. Sixty chemical companies were approached about
joining the project, and all declined, uncomfortable with the idea of exposing their chemistry to the kind
of scrutiny necessary. Finally one European company, Ciba-Geigy, agreed to join. With that company's
help the project team considered more than 8,000 chemicals used in the textile industry and eliminated
7,962. The fabric - in fact, an entire line of fabrics - was created using only thirty-eight chemicals. The
resulting fabric has garnered gold medals and design awards and has proved to be tremendously
successful in the marketplace. The non-toxic fabric, Climatex®Lifecycle™ is so safe that the fabric's
trimmings can indeed be used as mulch by local garden clubs. The director of the mill told a surprising
story after the fabrics were in production. When regulators came by to test the effluent, they thought their
instruments were broken. After testing the influent as well, they realised that the equipment was fine -the water coming out of the factory was as clean as the water going in. The manufacturing process itself
was filtering the water. The new design not only bypassed the traditional three-R responses to
environmental problems but also eliminated the need for regulation.”
There is now a rapidly emerging field of design for sustainability which is bringing together important
eco-innovations and innovations in design to help achieve Factor 10 plus to achieve the transition to
sustainable development. (See more detail in Appendix 5.1) This body of work is important because it
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points the way to truly achieve environmental sustainability through going beyond factor 10 and
becoming net climate neutral and designing truly restorative systems.
5.3.7 How Large is The Rebound Effect and Can it Be Addressed Through Policy
Effectively?
There are some who recognise that significant eco-efficiencies or design for sustainability
opportunities exist but still argue that economic growth cannot be reconciled with environmental
sustainability. The reason they argue this is the problem of the rebound effect. As Chapter 2 outlined,
in 1865 Jevons in his book The Coal Question117 asserted that the more efficient use of coal in engines
doing mechanical work actually increased the use of coal, iron and other resources, rather than
“saving” themi118. Jevons, in The Coal Question, showed that cutting the amount of coal used to
produce a ton of iron by over two thirds, was followed, in Scotland, by a tenfold increase in total
consumption, between the years 1830 and 1863. Fouquet and Pearson’s study of lighting119 came to
similar conclusions. It showed that over two centuries, since 1800, lighting efficiency improvements
have led to a reduction in the real cost of lighting by three thousand times and per capita use has
increased by 6,500 times while GDP rise only by fifteen times120.
This has become known as the rebound effect. The rebound effect is generally acknowledged as
containing a number of economic responses to efficiency gains. These are as follows
1. “Direct effects. Where the consumption of a good increases due to a price reduction caused by
the more efficient production methods.
2. Indirect effects.
i. The re-spending or income effect. Where the money saved on the particular
good or service due to a reduction in price is spent on other goods and
services.
3. Economy wide general equilibrium effects. Where the changing prices affect the nature and
balance of the production and consumption processes, and new markets for the goods are
created. It includes the following specific effects:
i. Producers may use cost savings from improvements in efficiency to increase
output which result in increasing consumption of capital, labour and
materials.
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ii. Efficiency improvements will also increase the labour, capital and materials
productivity which may stimulate further economic growth and subsequently
increase resource use.
iii. Efficiency improvements in the use of a particular resource will decrease the
price of goods which contain that resource relative to other goods, thus
causing a substitution towards those goods.”121
As outlined in Chapter 4 the fact that the potential for significant eco-efficiency gains exist in the
economy is an important part of the argument of why economic growth can be reconciled with
sustainable development. This thesis argues that efficiency gains provide the low cost hanging fruit
through which to reduce environmental pressures and thus help the economy to afford to invest in a
transition to a truly sustainable economy. The literature on the rebound effect shows that such a
transition will not be so simple. Rather special attention has to be given the thorough design of policy
and of technologies, urban planning and NRM to minimise the rebound effect and instead maximise its
opposite – positive amplification effects. We now consider how best to do this, as this is a critical part
of ensuring that a transition to sustainable development is achieved and in a way that is compatible
with ongoing economic growth. First we need to understand how large the different types of rebound
effect tend to be.
5.3.7.1 How Big Are Direct and Indirect Rebound Effects?
‘Direct’ rebound occurs when a more efficient technology lowers the cost of the energy service
(transport miles, a warm house) and thus allows it to be used for longer periods than was previously
affordable. Direct rebound occurs in numerous situations. Say an individual changes all the light bulbs
in the house to compact fluorescents in order to reduce their energy consumption. Because the lights
are now cheaper to run122, people will tend to use them for longer. It could be that we become less
concerned about leaving lights on while we are not at home or in a room. Evidence suggests that
people who adopt efficient lighting lose between 5-12% of the potential energy saving due to
increased use123. The direct rebound effect has been studied extensively in the past two decades. Some
empirical research of the direct rebound effect is summarised in Table 5.3 below, and shows variations
in the scale of the effect due to variations in the elasticity of demand for each service in each study
area.
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Table 5.3: Summary of Empirical Evidence for Direct Rebound Effects in the US Residential Sector (Source:
Greening et al
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)

Device

Potential Size of Rebound

umber of studies

Space Heating

10-30%

26

Space Cooling

0-50%

9

Water Heating

<10-40%

5

Residential Lighting

5-12%

4

Appliances

0%

2

Automotive Transport

10-30%

22

‘Indirect’ rebound is an economic rebound. In this case what happens is that the money saved for
instance from saving energy (after the cost of the measure has been repaid), flows through the
economy, which may lead to additional energy use. Monetary savings from the ‘direct’ effect allows a
greater range of consumption activities for example a second car, a plasma TV, more energy using
appliances at home, or a domestic or overseas airline trip. There is evidence showing that many
households to not use monetary savings from energy efficiency initiatives to then significantly reduce
their carbon and ecological footprints. Surveys have shown that in the past a radical disconnection
between the level of environmental concern, and the consumption patterns of households125. This can
be due to a range of factors. Firstly, it is suggested that this is due to competing social norms, where
the social pressure to conform to the norm of a pattern of work and consumption outweighs the
individual desire to reduce environmental impact. Secondly, it may also reflect issues of time and
convenience. Working couples with children often operate in “time poor” environments. When people
have little spare personal time to research up coming purchases, it is often easier simply to purchase
something that is “conveniently available” even though it may not be the best environmentally
availably product in that market. Thirdly, it may reflect the lack of information available to the public
to inform them of the sustainability performance of products in the marketplace. Fourth, it also reflects
that much of the current global economy and goods and services, that we purchase, are intrinsically
unsustainable. Hence anything that saves people and business money and enables them to purchase
more will lead to purchasing new products and services that are intrinsically unsustainable. Studies
have shown that most energy consumed by a household is embodied in the goods and services we
consume, sometimes accounting for up to 75% of total energy use126. This is further evidence to
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support one of the main themes of this thesis, namely that a broad integrated approach to sustainable
development is needed to transform the whole economy and not just parts of the economy.
5.3.7.2 The Khazzoom-Brookes Postulate and Jevon’s Paradox – the economy wide
negative rebound effect
Combinations of direct and indirect rebound effects can occur multiple times throughout the economy
leading to an overall economy wide rebound effect. George Monbiot explains this economy wide
rebound effect in Heat:How to Stop the Planet Burning as follows,
“(Greater efficiency of processes, products and services has) two effects. The first is that money you
would otherwise have spent on energy is released to spend on something else. The second is that as
processes, which use a lot of energy, become more efficient, they look more financially attractive than
they were before. So when you are deciding what to spend your extra money on, you will invest in more
energy-intensive processes than you would otherwise have done. The extraordinary result is that, in a
free market, energy efficiency could increase energy use.”127
This is called the Khazzoom-Brookes Postulate named after two economists – Daniel Khazzoom and
Len Brookes who formed their theory in 1979 and 1980.128 But this economy wide effect was first
noticed in 1865 by 19th Century English economist William Stanley Jevons in his book The Coal
Question129. Jevons asserted that the more efficient use of coal in engines doing mechanical work
actually increased the use of coal, iron and other resources, rather than “saving” themii130. Jevons, in
The Coal Question, showed that cutting the amount of coal used to produce a ton of iron by over two
thirds, was followed, in Scotland, by a tenfold increase in total consumption, between the years 1830
and 1863. This has become known as the Jevon’s Paradox. The Khazzoom-Brookes Postulate/Jevon’s
Paradox is also known as the ‘Equilibrium rebound effect’ which occurs when a wide range of more
efficient energy services cascade throughout the economy, stimulating what economists like to call a
‘larger cake’ where everyone possibly gets a larger slice. The ‘equilibrium’ or economy-wide rebound
is also termed ‘the inter-sectoral rebound effect’ to signify its macro-economic scale. This assertion
has often been the subject of scholarly review such as by Alcott131 in a 2005 paper in Ecological
Economics and in a series of papers in the journal Energy Policy132 in 2000.
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It should be noted that the Khazzoom-Brookes Postulate is just that a postulate and a contested one.
Rebound ‘sceptics’ such as Schipper133 found no evidence for economy-wide rebound effects. In the
year 2000 Energy Policy series of papers, a review of rebound by Greening et al134 noted the difficulty
at the economy-wide scale (ie equilibrium rebound) due to lack of robust data and appropriate
analytical tools. They noted that many economic models could not analyse the effect due to lack of
appropriate theory and the ways in which the model equations are formulated. Several studies reiterate
that “rebound are effects outside economic equilibrium modelling”135 and thus difficult to address
within the confines of economically-based national decision making.
However methods such as decomposition analysis136 and appropriately formulated models137 allow
whole-economy rebound to be separated from positive trends due to GDP growth per se, and
restraining influences such as energy efficiency. A study of the US manufacturing sector138 found that
rebound was 24% “which is quite high compared to most other empirical studies of this issue related
to firms”. Long run analyses of the US economy from an industrial ecology perspective by Robert
Ayers139 and colleagues concluded that ‘physical rebound’ (efficiency improvements in energy and
materials) was the main motor of GDP growth (and thus use of energy and materials) over the last one
hundred years timespan. Another study of clean development mechanisms in India140 found that
implementing aggressive end use efficiencies caused a rebound of 25%, largely negating the
greenhouse rationale for the clean development approach.
Studies show that the economic multiplier141 from eco-efficiency investments can be significant.
Firstly, investments in eco-efficiency – energy efficiency, water efficiency and resource efficiency,
have a higher economic multiplier than general expenditure as eco-efficiency investments provide a
return on investment. Secondly, eco-efficiency and recycling investments have a higher economic
multiplier than general expenditure on many goods and services because they reduce demand for
energy, water and virgin resources and thus delay (and even in some cases prevent) the need to spend
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billions on new energy, water supply infrastructure and new extractive industries. Businesses and
governments can save 10s of billions of dollars from not needing to make these investments freeing up
capital to instead be invested in more eco-efficiency initiatives, recycling plants and local renewable
distributed supply options for energy and water. Thirdly, jobs are created to help business and
households implement eco-efficiency savings which over time save both business and households
money meaning that they have more to spend in the local economy or give to local charities. Hence
more of a city’s or town’s energy, water and material dollars are being spent in a way that helps the
local economy grow. Also these new local “green” jobs have a direct effect attracting more people to
the city or town who contribute to that local economy.
Several local and state governments have analyzed actual and projected economic development effects
of energy efficiency or alternative energy projects. Osage Municipal Utilities chose to help its
customers use less energy by helping them invest in energy efficiency. In doing so, the OMU’s
Demand-Side Management Program,142 saved its customers in this small rural town US$1.2 million
annually, which is almost US$200 a year in energy bills per household. A study of economic
multipliers in Osage, Ohio, found that a US$1.00 purchase of ordinary consumer goods in a local store
generated US$1.90 of economic activity in the local economy. In comparison investments in energy
efficiency generated US$2.23.143 History shows that there is no guarantee that that US$2.23 will be
wisely spent to facilitate further steps towards sustainability. It could be equality spent on purchases
which lead to greater pollution.
Having acknowledged that there are negative economy wide effects from energy efficiency
improvements which need to be managed with effective policy, education and better information, this
thesis will also seek to bring some balance to the debate on rebound effects that tends to be quite
polarised. In the rebound effect debates there are a number of camps but at the extreme ends that take
totally opposing positions
i)

one camp that sees rebound effects as to be so large as to make investment in any energy
efficiency pointless and

ii)

another camp that do not see rebound effects as having any significance at all.

This thesis argues that negative rebound effects are partly the result of market, informational and
institutional and design failures which can be significantly minimised by government policies and
better design and instead the savings from eco-efficiencies recycled into further sustainability
investments.
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Thus this thesis argues that the negative rebound effect can be significant reduced. In the subsequent
discussion modelling by Foran144 et al shows how one particular policy mechanism can significantly
reduce negative rebound effects. After the following discussion of positive amplification effects
policies are considered which will assist to reduce negative rebound effects whilst increasing positive
amplification effects through recycling the savings from eco-efficiencies into investment in
sustainable development.
5.3.7.3 Opportunities for Positive Amplification Effects
Whilst most of the rebound effect literature debate whether or not there are negative rebound effects
and if so what can be done to reduce them, Adjunct Professor Alan Pears makes the key point that
there is in principle just as much potential for money saved from energy efficient initiatives to be
invested in new positive sustainable initiatives.145 Pears argues that it is just as likely that positive
environmental change from investments in eco-efficiency initiatives, like energy efficiency, will lead
to people in their homes and workplaces undertaking more ecologically sustainable initiatives, not
less. Pears asks is it not possible that the money saved from energy efficiency could then be spent on
making further investments to reduce greenhouse gas emissions through investing in
solar hot water systems,
- solar PV systems,
- purchasing accredited green power,
- insulation, double glazed windows and pelmets
- reducing travel and, if necessary, use low emission transportation options
- purchasing locally grown organic goods
- investing in 3rd party certified carbon offsetting schemes
- dual flush toilets,
- AAA shower heads
- rainwater tanks
- purchasing recycled paper and other products with reduced embodied energy.
- reducing and reusing so as to reduce items purchased in the first place.
leading to a positive amplification effect rather than a negative rebound effect. All these items listed
above have require sometimes significant up front investment costs to the average citizen. Hence
energy efficiency savings can help the average citizen, who may have many other important costs,
144

Foran, B. Crane, D (2007) Powerful Choices: Options for Australia’s Transition to a Low-Carbon Economy. (in Press)
Pears, A. (2004) Energy Efficiency - Its Potential: Some Perspectives and Experiences, Background paper for
International Energy Agency Energy Efficiency Workshop, Paris. Available at
www.naturaledgeproject.net/Documents/IEAENEFFICbackgroundpaperPearsFinal.pdf Accessed 12 May 2007.
145

259

(mortgage repayments or rent, expenses on children, childcare) to be able to save money to afford the
up front costs of these sustainability initiatives.
In 2006-8, since the launch of Al Gore’s An Inconvenient Truth, a significant shift has started146 with
many more businesses, governments, households and individuals committing to becoming climate
neutral rapidly through investing in energy efficiency, and then recycling the money, saved from that,
into purchasing renewable energy and carbon offsets.147 UNEP has launched a global Climate Neutral
network which includes four nations Norway, Iceland, New Zealand and Costa Rica and leading
companies and cities which have all committed to becoming net climate neutral.148 The emergence of
the movement to achieve climate neutrality shows how more people are realising that negative
rebound effects from energy, water and materials efficiency can be turned into positive amplification
effects by investing the savings from eco-efficiency gains into renewable energy and carbon offsets.
To date there has been no studies of the extent to which rebound effects are being reduced within
organisations and corporations that have strong commitments to becoming climate neutral.
5.3.7.4 Opportunities for Positive Economy Wide “Equilibrium” Amplification Effects from
Eco-Efficiencies.
Whilst these voluntary efforts are an encouraging step still the majority of businesses and households
and governments have not committed yet to become climate neutral. Hence there is still significant
risks for economy wide negative rebound effects to occur from eco-efficiencies. Hence more
systematic government policy changes are needed to reduce economy wide rebound effects by
recycling eco-efficiency savings into sustainability investments to enable a transition to sustainable
development. This is because one of the key barriers to achieving sustainable development is that
significant up front investment is needed to implement the necessary changes to infrastructure, the
built environment and rural economies for them to become sustainable. Just some of the significant up
front investments needed to become sustainable include investments in
- de-centralised low carbon renewable energy supply
- distributed water supply and treatment infrastructure
- cleaner production approaches for industry
- recycling infrastructure
- green retrofit of the built environment
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- green retrofit of the publicly owned built environment infrastructure (defence and military, schools,
housing commission flats, hospitals, government operations)
- green retrofit of all street and public lighting nationally.
- sustainable transport (new rail infrastructure, new fuel efficient hybrid/hydrogen bus services, new
bicycle paths, and improved intelligent urban design)
- very fast an reliable trains between capital cities and national broadband infrastructure to enable
video conferencing to dramatically reduce dependency on air transportation and trucking freight
- investment in climate change adaptation of infrastructure
- sustainable agriculture and water management
- investment in natural capital and biodiversity restoration
- structural adjustment packages and retaining of those workers and business owners currently
working in unsustainable industries that cannot be made sustainable through innovation.
- overseas development aid to assist developing countries leapfrog to sustainable futures
- overseas development aid to assist climate change mitigation and adaptation.
- oversees development aid to assist in the protection of biodiversity hotspots and tropical rainforests
that act as carbon banks.
to name just a few areas.
One of the significant government failures in Australia and many nations is that governments have
never calculated how much this will cost but we will assume for this thesis that the up front investment
cost even for a relatively small economy like Australia is likely to be significant. It is vital then that we
find the best ways to reduce these up front sustainability investment costs for much needed sustainable
infrastructure to enable a transition to sustainable development as fast as possible to reduce the risk of
more irreversible ecosystem collapse. We also need to ensure that we minimise the long term running
costs of more environmentally sustainable ways of meeting society’s needs. Greater end use energy,
water and materials efficiency can reduce dramatically the size of new sustainable energy
infrastructure, distributed water supply/treatment systems and recycling infrastructure. Greater end use
energy, water and materials efficiency thus can help to make economically viable a transition to
sustainable energy, water supply and recycling systems which have significant up front costs.
Investing in end use energy and water efficiency can have further positive rebound effects such as
delaying the need to build new unsustainable energy (coal and gas fired power stations) and water
supply infrastructure (more dams, desalination plants run from carbon intensive electricity) if
governments institute effective policies. The Stern Review, for instance, points out that

261

“as of 2004, California’s Building and Appliance Energy Efficiency Standards and Energy Efficiency
Incentives and Education Programs hade cumulatively saved more than 40,000 GWh and 12,000 MW of
peak electricity, equivalent to 24 500 MW power plants.”149
Energy and water efficiency thus by delaying investment in further unsustainable infrastructure can
help ensure scarce investment dollars are saved to be more wisely invested in the future into a
transition to a sustainable energy, water, recycling and built environment infrastructure. This
understanding should provide a clear rationale for why good government policies are needed to reduce
negative rebound effects from eco-efficiency to maximise the overall positive economic, social and
environmental benefits of eco-efficiencies.
5.3.7.5 Government Policies to Reduce Negative Rebound Effects and Instead Encourage
Positive Rebound Effects.
Adjunct Professor Alan Pears150 argues that government policies, education and access to information
can influence rebound effects and amplification effects significantly. The recently launched UK Stern
Review offers a comprehensive policy package that, if implemented, would do much to reduce
negative rebound effects. For example, Pears argues that governments driving aggressive mandatory
energy efficiency standards of new appliances and industrial equipment with quite long payback
periods diverts money towards re-investment in energy efficiency and away from other economic
activity, reducing the negative rebound effect. New Zealand is exploring this way to reduce rebound
and add amplification by encouraging people to invest in "cost-effective energy efficiency
improvements that have very long payback periods."151 There is significant potential in Australia and
most countries to implement such regulation. In Australia, the National Framework for Energy
Efficiency has identified that within the Australian economy most sectors have 30 per cent energy
efficiency opportunities with a 4 year pay back period and up to 70 per cent with an 8 year pay back
period.
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Figure 5.14. Percentage of energy efficiency potential with a four year or less pay back (low) or a eight year or less
payback (high) across different sectors (Source: DITR (2003))

152

Making it mandatory for companies above a certain size to invest in energy efficiency opportunities
with an 8 year or less pay back period will ensure that savings from short term energy efficiency gains
are pumped back into investing in 8 year or less energy efficiency opportunities. To ensure that this
does not just delay and make the negative rebound even larger a portfolio policy approach is needed.
Government regulation and incentives are needed to require companies to go further than simply ecoefficiency and also invest in for instance onsite co-generation, renewable energy and other
sustainability initiatives like onsite rainwater harvesting that tend to have relatively high up front costs
and longer return on investment than eco-efficiency investments. Such regulation should require
companies to use the money saved from investing in eco-efficiency investments then into investing in
onsite co-generation, renewable energy and rainwater harvesting technologies to further reduce their
environmental pressures on the planet.
However a portfolio of policy is designed, it is likely that energy and carbon taxation will be part of
the solution recipes. Economists are generally agreed that an effective way of improving social
welfare in the light of negative environmental externalities is to impose either a tax on damaging
goods, on the material whose production process causes the externality, or the pollutant itself. The
introduction of such Pigouvian taxes enable a ‘recycling’ of revenues that can be returned to the public
through reductions in labour or other taxes, leaving the state fiscally neutral after implementing
environmental tax reform (ETR)153. The primary dividend from such a reform is the reduction of
environmental externalities to their internalisation via taxation. It has also been proposed that other
dividends result from ‘revenue recycling’ resulting in a double dividend. The economics discipline has
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a wide coverage how to ‘recycle’ these taxes so to avoid ‘perverse’ outcomes and then provide a
‘double dividend’ which achieves environmental social and economic objectives.154 Governments
(through a carbon tax or the money gained from selling permits in an emissions trading or carbon
rationing schemes) and organisations (through their own internal operations) could reduce
significantly the negative rebound effects by recycling any savings from eco-efficiencies into helping
address areas where high up front costs are preventing investment in necessary sustainability
infrastructure investment. As Herring155 argues whilst a simplistic focus on “efficiency alone” will
continue to cause whole- economy rebound, policy changes such as
- “the direct subsidization for renewable energies from fossil energies (‘black’ to ‘green’
electrons),
- a focus on limiting carbon use (by physical caps, rationing and high prices/carbon taxes) and
- the removal of efficiency gains away from further economic circulation and into reinvestment in natural capital improvement” can significantly reduce negative rebound effects.
(see comments list)
Schemes that cap emissions such as emissions trading schemes and rationing also offer policy
mechanisms to significantly reduce negative rebound effects from eco-efficiency. Carbon trading has
got off to a bad start in Europe where the EU set the emissions caps too high. This has resulted in
generating vast profits for some whilst having little measurable effect on reducing greenhouse gas
emissions. The Garnaut Review is currently working on the question of how an effective national
emissions trading scheme can be created for Australia that is not rorted by the vested interests. Much
current thinking favours well focused carbon taxes and correct institutional settings to control rebound.
To date however, carbon taxes have been selectively applied mostly to industrial producers and avoid
household consumption apart from petrol excise. In the Norwegian economy, a carbon tax of US$21
per tonne of carbon dioxide applied since 1991, has reduced emissions by only 1.5% compared to the
base case.156 Other critics of the carbon tax include Monbiot who argues that the weakness of a carbon
tax is that it is simply not socially equitable. Monbiot states that
“The poor would be hit much harder than the rich, as the costs took up a higher proportion of their
income. And the rich would be able to carry on burning as much fuel as they could afford.” 157
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Two policy alternatives have been proposed to help control rebound effects – carbon rationing and
creating a future fund. We consider these both next.
5.3.7.6 Carbon Rationing to Reduce Negative Rebound Effects and Encourage Positive
Amplification Effects
The concept of carbon rationing was developed by Aubrey Meyer.158 This approach has been featured
in George Monbiot’s book Heat:How to Stop the Planet Burning. Monbiot argues that it is the best
way to reduce negative rebound effects and the concept has been heavily promoted by journalists like
Kenneth Davidson159 and NGO’s like Carbon Equity160 in Australia. They claim that the idea is being
seriously considered by the UK and Californian governments. Monbiot explains it as follows,
“Rationing begins with a decision about the amount of carbon the world can emit every year. If, for
example, it is correct to say that out 7 billion tonnes of current carbon emissions must be reduced to 2.7
by 2030, and if we want to make the biggest cuts sooner rather than later, we might decide that in 2012
the world should be producing no more than 5.5 billion tonnes. We divide the figure by the number of
people we will expect to find on earth in 2012, and discover how much carbon everyone would be
entitled to emit: it would be around 0.8 tonnes. Every nation would then multiply that figure by the
number of people it contained, and this would become its national allocation.”
“This means that some countries, generally the poorest ones, would be allowed to raise their emissions:
even in 2030, Ethiopia, if its population remains stable, could emit five and a half times as much carbon
as it does today. But the overall effect would be an annual contraction of the global carbon emissions. as
the different countries converged towards the same amount per person.”
“Once a country has its allocation, it can then decide how its emissions should be parcelled out. In
theory, you would simply hand everyone his or her global share: 0.8 tonnes of carbon. But this would
lead to a very complex system. Everything you bought would need both a cash price and a carbon price.
So a much simpler system has been developed by Mayer Hillman and David Fleming. In their system,
both companies and people would need to use their carbon accounts when buying: fuel and electricity,
aeroplane, bus and rail tickets. If, for example, emissions in these sectors that people consumed directly
added up to 40 per cent of a country’s emissions, then the citizens of that country would be given 40 per
cent of that nations carbon budget in allocations. The remaining 60 per cent of the nations carbon
budget would remain with the government to keep some for itself an auction the rest directly to
companies, who purchase fuel, electricity, and transportation. The price, like any other commodity,
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would depend on the competition for the resource, which in turn would depend on its scarcity. Since the
scheme includes business it means that the costs of carbon will be passed on into everyday goods. The
incentives this scheme would create would mean that low carbon goods and services would be cheaper
than higher carbon goods and services.
According to David Spratt of Carbon Equity,
“the effect would be rapid and effective: suddenly renewable energy would be cheaper than coal-fired
power, everyone would want solar hot water and better insulated houses, the madness of excessive use
of private cars would be rationalised, stores and offices would be lit by natural lighting and efficient
technologies. If a new appliance or service is low carbon then it will take up less of your carbon ration
and hence demand for such products and services will increase rapidly.”
5.3.7.7 Future Fund to Reduce Negative Inter-Sectoral Rebound Effects and Encourage
Positive Amplification Effects.
Foran et al161 have suggested a future fund mechanism as another mechanism that would reduce
significantly negative rebound effects. Foran et al have modelled the effects of such a policy change
and its effectiveness at reducing negative rebound effects. Foran et al have created an OzEcco model
to model the effect of rebounds when large and sudden innovations creating large improvements
energy efficiency are introduced into its technical control parameter. To control these rebound effects
a ‘future fund’ module has been implemented into the model which serves as a ‘terminal sink’ for
funds (or potential energy services) extracted from a rebounding economy. A future-fund concept has
been implemented in the model and is used to control intersectoral rebound stimulated by energy
efficiency ‘shocks’. This function effectively constrains energy supply and so limits fast expansion of
personal consumption and economic growth. It is similar to Australia’s Reserve Bank controlling
money supply, growth and inflation by periodically adjusting interest rates. ‘Future funds’ for this
purpose have been operating with petrodollars in Norway for 16 years, and Australia has recently
begun one to receive budget surpluses, and capital funds from the sale of Telstra.
5.3.7.8 Modeling the Rebound Effect for the Australian Economy - Simulating the Rebound
Effect
Foran et al162 illustrate rebound creation within the physical economy through a technological shock –
improving energy efficiency in the Australian services sector by 50 per cent within 10 years from
2011-2021. They found that. this energy ‘shock’ stimulates increases in GDP growth rate and the
volume of carbon dioxide emissions (‘induced rebound’ in Figure 5.15 and Table 5.4), driven by
economy-wide expansion and increases in per capita consumption which catalyse each other.
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The effect on GDP measures of the energy-saving shock is substantial when the rebound is
unconstrained. As the energy savings are phased in, there is an elevation of GDP growth rate by three
percentage points above the base case, and this reduces to about one and one half percentage points
by 2030. By 2051, the annual GDP in 2005 dollar terms has grown to 6,000 billion dollars compared to
just over 2,000 billion in the base case. Across the 45 year scenario period average GDP growth rate is
4.2% compared to 2.3% in the base case while the accumulated stock of GDP is $128,000 billion
compared to $75,000 billion in the base case, an increase of 70%
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Figure 5.15. A comparison of the base case scenario with an ‘inter-sectoral rebound’ scenario for GDP growth rates
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Table 5.4. A comparison of key indicators over the 45 year scenario period (2006-2051) for the ‘base case’ and
‘induced rebound’ scenarios. (Source: Foran et al, (2007)164)

Indicator

Base Case

Induced

Comment

Rebound
Average GDP growth

2.2

4.1

Nearly a doubling of GDP growth rate

73,288

124,753

Accumulated stock of GDP is 70% greater

rate--%
Accumulated stock of
GDP--billion 2005

than the base case

dollars
Accumulated stock of

29.07

37.71

The increase in greenhouse emissions is

net CO2 emissions--

30%, about half the increase in

billion tonnes

accumulated GDP, reflecting the lower
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greenhouse intensity of the services sectors
Accumulated stock of

7196

8962

per capita

The index of personal consumption is 25%
greater than in the base case

consumption--GJ
Accumulated oil use --

169,754

250,816

PJ

Unconstrained oil use is nearly 50% greater
than the base case reflecting large
increases in passenger and freight
requirements driven by high GDP growth
rates

Accumulated gas use --

128,157

164,724

PJ

Gas requirements are 28% greater than the
base case due mainly to electricity and
industry

Accumulated coal use--

145,000

166,000

PJ
Accumulated managed
water use—GL and she

Black and brown coal use is 14% greater
than the base case

1,606,000

1,785,000

3,212 she

3,570 she

Managed water use is 11% greater than the
base case mainly due to agriculture and
industry
she=Sydney Harbour equivalents

Foran and colleagues then applied a test by constraining this inter-sectoral rebound effect by extracting
either energy capacity or money out of the growth loop of the model. They then redirect the funds to a
future-fund held outside the domestic economy where investment earnings do not feed back. This
moderates immediate consumption by today’s generation so providing a ‘wealth stock’ for transfer to
future generations. Foran et al writes
“The future-fund mechanism is used to approximately match the GDP growth rate of the base case. It
results in a slightly lower trajectory for carbon dioxide emissions than the base case. Since the energy
intensity of economic growth in the services sector is reduced, the accumulated stock of GDP grows
16% higher by 2051, while the stock of carbon dioxide emissions is 6% lower. The per capita
consumption indicator is also 6% lower than the base case but the future-fund has accumulated to over
$7,500 billion, or over seven times the 2006 stock of private pension or superannuation funds in
Australia.”
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Once both the energy efficiency shock and its future-fund control are implemented, approximately $200
billion 2005 dollars are invested each year. This is a quarter of GDP in the early 2000s and about 8% of
base case GDP at 2051. This represents a large and continuing capital extraction from the economy and
limits the GDP growth rate and the overall amount of GDP (Figure 28). Over the full scenario period to
2051, the average GDP growth rate for the constrained rebound case is 2.7% compared to 2.2% for the
base case and the accumulated stock of GDP is $86,152 billion versus $73,288 billion in the base case,
or 17% greater (Table 14). By 2051, the accumulated capital in the futurefund is $7,584 billion which is
15 times the current stock of superannuation funds in Australia or seven times the stock of all funds
under management.
“The combined effects of the energy shock and rebound constraint reduces the energy intensity of GDP
to a similar degree to the energy shock alone (ie from 6MJ/$ to 4MJ/$ by 2051 (Figure 29). There is a
much larger effect on the personal consumption indicator which is reduced by about 11% at 2051, or
22% less in an aggregate sense over the full scenario timescale (Table 14). Most of the constraining
effect occurs in the first decade of applying the energy shock and the rebound constraint. When it is fully
implemented, personal consumption then grows at a similar rate to the base case. The added nuance of
interpretation here is that the consumption indicator is a physical one ie the energy embodied in the total
basket of consumption goods. Because the energy shock is causing the energy content of each constant
dollar to decline, the dollar outcome can keep increasing giving a signal of increasing affluence.
Implementing a less severe rebound control could give a more or less equal outcome to the base case if
required. However bringing personal consumption under control, whether by reducing energy and
greenhouse content per unit, reducing the total amount or both, is a central part of reducing greenhouse
emissions.”
Foran et al165 conclude that without rebound control, there would be little or no greenhouse advantage
in altering the energy metabolism of the Australian economy.
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Figure 5.16. A comparison of gross domestic product (left hand graph) and carbon dioxide emissions (right hand
graph) for the base case scenario and two rebound scenarios: ‘induced rebound’ cause by large increases in
energy efficiency, and ‘constrained rebound’ where the future fund mechanism is used to control the rebound
effect.
(Source, Foran et al, (2007)
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)

Table 5.5 A comparison of five whole-economy indicators for the period 2006 to 2051 for an economy where the
rebound effect is stimulated by efficiency improvements (induced rebound) and where that rebound is controlled by
167

future fund mechanisms (constrained rebound). (Source, Foran et al, (2007)
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5.3.7.9 Using the Future Fund to Constrain Rebound
The Future Fund model proposed by Foran et al is not a new concept. In 2006 Australia’s federal
government launched its own future-fund168 , to help invest the proceeds from the sale of Telstra to
fund the superannuation liabilities of federal government public servants in the long term. The total
initial investment was $18 billion, The goal of the Australian Government’s Future Fund is to reinvest
all earnings without cash withdrawals before 2020, or until the superannuation liabilities are exceeded.
The future fund concept proposed by Foran et al to constrain rebound is the same as this existing
Future Fund except that Foran et al’s fund does not re-invest the sequestered funds. The chief goal of
Foran et al’s Future Fund he paraphrases as “putting off today’s consumption to achieve broader
national goals, while ensuring long term resilience in the face of future uncertainties”.

5.4 What are the Estimates of the Relative Costs of Action versus Inaction on
Sustainable Development?
Finally, it is important to re-introduce the major argument of the vested interests which oppose action
on sustainable development, namely that the costs of action outweigh the costs of inaction. In Chapter
3, I outlined how one of the main arguments of the vested interests working against efforts to achieve
sustainable development has been that it would cost too much and harm the economy. Those arguing
against serious action to achieve sustainable development have consistently argued that the costs of
action outweigh the costs of relative inaction. This has been an effective argument because valuing the
costs of action and inaction on sustainable development is not easy. The OECD Environmental
Outlook to 2030169 outlines in detail a range of issues regarding the vexed topic of estimating the costs
of inaction on environment protection.
Valuing the costs of inaction versus action on sustainable development for Australia and the global
economy is not easy. This is why so few studies have been done anywhere in the world to calculate the
costs of inaction. The Stern Review is one of the few studies to do so for the issue of climate change.170
A detailed discussion of how costs of inaction on climate change can and should be valued is beyond
the scope of this thesis, and Part 2 of the Stern Review already provides an overview of this topic.
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The Stern Review, having analysed the costs of action and inaction, estimated that ‘the costs of action
to the global economy would be roughly 1 percent of GDP, while the costs of inaction could be from
5-20 percent of GDP’.171
The Stern Review describes how the cost of inaction ranges significantly from 5-20 per cent of global
GDP. The 20 per cent figures is the result of the modelling taking into account additional impacts on
the environmental and human health, the effects of positive greenhouse gas feedbacks and the
disproportionate burden of climate change on the poor and vulnerable globally. Stern predicts that if
fast and dramatic action is not taken on climate change, then the impacts of climate change could lead
to an economic recession to rival the great economic recession of the 1930s, concluding:
If we don’t act the overall costs and risks of climate change will be equivalent to losing at least 5 percent
of global GDP each year, now and forever. If a wider range of risks and impacts is taken into account,
the estimates of damage could rise to 20 percent of GDP or more. In contrast, the costs of action –
reducing greenhouse gas emissions is to avoid the worst impacts of climate change – can be limited to
around 1 percent of global GDP each year. The investment that takes place in the next 10-20 years will
have a profound effect on the climate in the second half of this century and the next. (Inaction now) and
over the coming decades could create risks of major disruption to economic and social activity, on a
scale similar to those associated with the great wars and the economic depression of the first half of the
20th century. And it will be difficult or impossible to reverse these changes.’172
Chapter 7 will show that action on climate change yields significant co-benefits which helps to make
the economic case for action on climate change even stronger. For instance, globally 80 per cent of air
pollution is produced from transportation. Thus there are significant co-benefits for nations seeking to
reduce transport fuel emissions and efficiency and reduce air pollution simultaneously. Van Vuuren et
al173 found that for the Kyoto Protocol, about half the costs of climate policy might be recovered from
reduced air pollution control costs. Similarly, Van Harmelen et al174 found that to comply with agreed
or future policies to reduce regional air pollution in Europe, mitigation costs are reduced by 50-70%
for SO2 and around 50% for NOx when combined with greenhouse gas policies.
Another co-benefit from taking action to reducing greenhouse gas emissions from transport is that it
will insulate economies from the likely sustained high oil prices into the future. As Chapter 1 outlined,
many experts argue that, as long as there is rapid economic growth in China and India, it is likely that
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the current oil prices will remain high. Since 1965 there have been five peaks of world oil price, all of
which were followed by economic recessions of varying degree. The last three years of high oil prices
has not led to a global recession but “The rapidly growing appetite for fossil fuels in China and India
is likely to help keep oil prices high for the foreseeable future - threatening a global economic
slowdown,” according to Fatih Birol, chief economist of the International Energy Agency.175
Another way that inaction on climate change will add significant costs to the global economy is
through rising risks of greater intensity from natural disasters. A report176 published by the Chartered
Insurance Institute (CII) in 2001 in the UK estimated that, if nothing is done to stop global warming,
economic losses from extreme weather, if current trends continue, will be larger than global GDP by
2065. The World Bank177 has estimated that, for the poorest countries, the cost of natural disasters
represents already more than 13% of national GDP on average. Costs of action to reduce the economic
losses from natural disasters are worthwhile investments. The World Bank and the US Geological
Survey have estimated that the worldwide economic losses from natural disasters in the 1990s could
have been reduced by US$280 billion, if US$40 billion had been invested in disaster preparedness,
mitigation and prevention strategies.178
Costs of inaction on protecting biodiversity, conserving natural resources and their ecosystem services,
upon which the world economy depends, are difficult to value. This is because many of these values
are externalized from the market. However, respected ecologists and economists have at least tried to
calculate in economic terms what nature’s ecosystem services contribute to the global economy. The
approximate value, calculated in 1997, was US$43 trillion179. The current global economy is valued at
US$46.66 trillion dollars. Hence the value of the ecosystem services provided is roughly the
equivalent of the world’s GDP. Most of these ecosystems services cannot be substituted with
technology:
•

Production of atmospheric gases

•

Supporting evolutionary processes, and biodiversity

•

Purification of soil, water and air

•

Storage and cycling of freshwater and nutrients

•

Regulation of the chemistry of the atmosphere and oceans
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•

Maintenance of habitats for wildlife

•

Disposal of organic wastes

•

Sequestration and treatment of waste

•

Pest and disease control by insects, birds, and other organisms

•

Production of the variety of species required for food, fibres, pharmaceuticals and materials

•

Conversion of solar energy into natural materials

•

Prevention of soil erosion and sediment loss

•

Alleviation of floods and managing runoff

•

Protection against UV radiation

•

Regulation of the local and global climate

•

Development of topsoil and maintenance of soil fertility

•

Production of grasslands, fertilisers and food.

The longer nations leave action on biodiversity and natural resource conservation the higher the costs
of action will be. Delaying action on biodiversity and the conservation of natural resources are likely
to be very high because of non-linear effects as discussed in Chapter 3. Scientists explain that
ecosystems have inherent resilience and balance, but due to cumulative environmental pressures, loss
of habitat, and extinction of species this resilience and balance can be lost rapidly in a non-linear
fashion. Scientists explain that ecosystems have thresholds, which if passed, can lead to a rapid loss of
species and resilience. Once such ecological thresholds are crossed often habitats and ecosystems
cannot be restored easily or cheaply. As the OECD 2008 Environmental Outlook 2030 report states
“7on-linear impacts, including the existence of ecological thresholds and irreversible changes, can
have significant effects on the total costs of inaction.”180
The United Nation’s 2005 Millennium Ecosystem Assessment documented several accelerating,
abrupt, and potentially irreversible changes already occuring today. These include algal blooms from
overuse of nitrogen fertilisers, fishery collapses, bleaching of coral reefs, desertification, increased
vulnerability to natural disasters, and crop failures.181 In the OECD Environmental Outlook to 2030
shares these concerns stating that
While some environmental impacts are potentially “reversible” (allowing for the restoration of
environmental conditions to their prior state), there are many areas in which this is not the case (once
180
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degraded, environmental values are lost permanently). In the presence of such non-linear effects, the
costs of preventing environmental degradation in the first place (mitigation) will be less than the costs of
addressing the impacts of the environmental problem once it has occurred (restoration). For many types
of impacts – and particularly for those involving irreversible changes – it is not possible to restore the
environment to its previous state.”182
Different studies have reported economic losses of 2-4% of GDP of cities and countries because of air
pollution.183 Most of the economic costs are due to health costs. For instance the World Bank in
2007184 estimated Chinese air pollution health costs at about 3.8% of GDP. Where air pollution has
been reduced, the economic benefits associated with reduced impacts have far outweighed the costs of
action.185 The USA EPA, for instance, conducted an extensive study186 which found that the total
benefits of Clean Air Act programs saved the US economy US$22 trillion from 1970-1990. In other
words, if US air pollution trends in 1970 had continued to 1990, then the measurable economic, social,
health and environmental costs to the US economy would have been an extra US$22 trillion. By
comparison, the actual costs of achieving the pollution reductions observed over the 20 year period
was US$523 billion, a small fraction of the estimated economic costs from inaction. In 1995, the UK
government calculated that total costs of damage from sulphur to be over £18 billion whilst the costs
of action to be no more than £1-3 billion.187 When the United States converted to unleaded gasoline, it
saved more than $10 for every $1 it invested thanks to reduced health costs, savings on engine
maintenance, and improved fuel efficiency.188
In non-OECD countries, the costs of inaction with respect to unsafe water supply and sanitation are
particularly acute. At the global level, water stress is a major issue, with 1.1 billion people without
access to a safe water supply and 2.6 billion people do not have access to adequate sanitation
facilities.189 The associated health impacts are alarming: 1.7 million deaths per year, of which 90% are
children under 5 years of age. Achieving the Millenium Development Goals of halving the population
without access to water and sanitation by 2015 is expected to cost about US $10 billion per year. But
this figure could be far outweighed by the costs of inaction if the MDG is not achieved, in terms of
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impacts on human health and economic productivity. The cost of not meeting this MDG (cost of
inaction) has been estimated at some US$ 130 billion a year.190 Hence investments in water supply and
sanitation have a return of as much as 13:1. This may seem large but many other studies have also
found the rate of return is roughly an order of magnitude. Globally, the Whole Health Organisation
(WHO) has estimated that the economic benefits of investments in meeting this target would outweigh
costs by a ratio of about 8:1.191 Investment to improve water quality by effectively removing water
pollutants is also economically efficient. The studies reviewed by the OECD192 show that national
measures to reduce agricultural runoff and storm water management ( including introducing targeted
measures to reduce a variety of different pollutants such as arsenic and nitrates) result in health
benefits costed to be in excess of US$100 million for large OECD economies. Recreational water
quality improvements through sewage treatment in France, Portugal, the US and the UK and drinking
water quality improvements in the US and show that health benefits of drinking water quality and
sewage treatment often outweigh the costs of policy implementation.193
Given the evidence presented on the costs of inaction from air and water pollution it is clear that part
of the costs of inaction on sustainable development are health related costs. A recent extensive World
Health Organization (WHO) study194, involving more than 100 experts found that 24% of the global
burden of disease and 23% of all deaths are attributable to environmental factors. Children are more
susceptible to the impacts of environmental pollution than adults. This World Health Organisation
study195 estimate that 33% of diseases among 0 to 14-year-old children can be attributable to
environmental factors; this figure increases to 37% for the 0-4 age group. The study also found that the
costs of - environmental health interventions - are economically competitive with more conventional
curative health-sector interventions. The costs of inaction will mount up if we do not act. The OECD
Environmental Outlook 2030 warns that
Without more ambitious policies, increasing pressures on the environment could cause irreversible
damage within the next few decades.196
The Chair of UNEP’s 4th Global Environment Outlook has stated in late 2007 that
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The systematic destruction of the Earth’s natural and nature-based resources has reached a point where
the economic viability of economies is being challenged—and where the bill we hand on to our children
may prove impossible to pay.197
Conversely the costs of action are usually an order of magnitude less than the costs of inaction. The
OECD198 in 2008 published results of economic modeling the economics costs of action on the
following policy package:
- mitigating climate change to CO2 450 ppm equivalent by 2030, through implementing a carbon price
of US$25/tonne of carbon.199
- policies to bring forward the introduction and uptake of second generation biofuels, i.e. those using
agricultural waste material or woody inputs developed on abandoned or marginal soils, rather than
competing with agricultural land use.
- ensure clean water and sanitation to 50 per cent of people who currently do not have it. Connecting
all urban dwellers with improved sanitation by 2030. For existing sewage treatment, treatment is
upgraded to the next best level in terms of removal of nitrogen compounds
- achieving “maximum feasible reductions” in air pollutant emissions. For instance, reduce SOx and
NOx air pollution levels to 31 and 37 per cent less in 2030 to a business as usual baseline (and about
one-third less than 2005 levels).
The OECD modelling showed that these key environmental challenges can be addressed at a cost of
just 0.5 and 2.5 per cent GDP by 2030 and 2050 respectively, equivalent to a reduction in annual
GDP growth of just 0.1% of world GDP in 2030. [Italic for emphasis]
The Secretary General of the OECD in 2008 Angel Gurría stated that “If we want to avoid irreversible
damage to our environment and the very high costs of policy inaction, we’d better start working right
away. “200
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5.4.1 Towards A Deeper Understanding of the Costs of Action on Climate Change and
Sustainable Development.
In 2002, Professor Stephen Schneider, a United States representative on the Intergovernmental Panel
on Climate Change, and Swedish climate expert Professor Christian Azar, a specialist in Sustainable
Industrial Metabolism at Chalmers University of Technology, published a seminal paper201 which
provided a new perspective about the relative costs and benefits of stabilising greenhouse gas
emissions. This paper has underpinned the Australian Business Roundtable and CSIRO’s modelling
results outlined in this submission. Thus, the Schneider and Azar paper is a critical one for all business
leaders, politicians, economists and policy makers to understand to better inform debates on costs of
action versus inaction not just on climate change but for sustainable development in general. .
In this paper Schneider and Azar pointed out that the estimates by many economists of significant
costs of purposeful action incorrectly assume that the cost will be born in the short term. Rather, if
countries, business and citizens focus on investing over time, firstly in the most cost effective methods
of mitigation, such as energy efficiency, and then more systemic options, the costs can be spread out
over at least a number of decades, and economic growth will continue to be strong. Schneider and
Azar202 showed that even those economic modellers who predict at worst 3.5 percent costs to GDP by,
for instance, 2050 and also argue that action on climate change will cost tens of trillions of dollars
(US), have not accounted for the predicted growth of the global economy of 2-3 percent a year
throughout the 21st Century. This means that the global economy will have grown an order of 8-10
times in size by 2100 than it was in the year 2000, as shown in Figure 5.17 below. As Schneider and
Azar explain,203
Top–down models typically suggest that the cost of a 50% reduction of global CO2 emissions from
baseline by 2050 would cost some 1–4% of global GDP, and a 75–90% reduction by 2100 would cost
some 3–6%. But since these studies also assume that global income grows by 2–3% per year, this
abatement cost would be overtaken after a few years of income growth. Thus, the cost of ‘climate
insurance’ amounts to ‘only’ a couple of years delay in achieving very impressive growth in per capita
income levels. To be ten times richer (than in 2000) in 2100 AD versus 2102 AD would hardly be noticed
and would likely be politically acceptable as an insurance policy against the spectre of potential
‘dangerous’ climatic changes by most risk averse people.
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Figure 5.17: Global income trajectories under business-as-usual and in the case of stabilising the atmosphere at
350, 450 and 550ppm. (Source: Schneider, S. and Azar, C. (2002)204)

This clarity of perspective from Schneider and Azar has been sorely needed to help progress the
economics of climate change and sustainable development debates. In Australia, the previous Federal
Government did not understand such realities and instead, encouraged by lobby groups, assumed that
the costs of concerted action on climate change would be large and significantly damaging to the
economy. The previous Australian Federal Government used the Australian Bureau of Agriculture and
Resource Economics (ABARE) modelling from 1997 which concluded that Australia’s real gross
national expenditure would fall by 0.49 percent by 2020 if Australia committed to a 15 percent cut in
emissions below 1990 levels by 2020. This was the target being recommended by the EU at the time.
Most government ministers at the time in Australia assumed that ABARE’s modelling was predicting
a fall in 0.49 percent of the economic growth rate per year. Thus Australian government ministers
made speeches at the time that action on climate change would severely damage the economy and lead
to significant job loses. However, what ABARE was referring to was that absolute levels of real gross
national expenditure would be lower by less than half a percentage point by 2025. This is an extremely
small reduction by any standard. As Clive Hamilton explains in his 2008 book, Scorcher: The Dirty
Politics of Climate Change,205
A projected fall in gross national expenditure by half a per cent over a 25 year period would be swamped
by many other changes in the economy. It was pointed out by economist Professor John Quiggan, then
at the ANU, that if the Australian economy were to grow by an annual average of 3.5 per cent, then per
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capita incomes would reach double their prevailing levels around 1 January 2025. If Australia reduced its
emissions, according to the estimates, the doubling of per capita incomes would have to wait until
around March 2025, a delay of a mere 2 months.
Thus Schneider and Azar’s work shows there is no foundation to fears of purposeful action
significantly harming economic growth and wages. While some academics may argue that it is still
early days for economic modelling of these issues, already there are many studies which support such
findings (See Appendix 7.1 and 7.2). As Dr Steve Hatfield Dodds, from the CSIRO, writes,206
There is an emerging consensus that avoiding dangerous levels of climate change will require highincome nations to reduce their greenhouse emissions footprint by 80–90% from current levels by 2050.
While this is an enormous task, contrary to some views now there is a growing consensus from a range
of economic modelling suggests that sensible policy options utilising the latest advances in energy
efficiency and low carbon technologies can achieve reductions of this magnitude with at worst only
modest negative social and economic impacts.
The same argument applies to the costs of action versus inaction on most other aspects of sustainable
development where there is a significant upfront cost such as ending extreme poverty. The common
perception persists that it would be economically prohibitive to end extreme poverty. Yet, as Chapter 6
will show, some economists disagree with this perception. Jeffrey Sachs for instance, in The End of
Poverty , brings together the case that it is possible and extremely affordable to end extreme world
poverty by 2025 and thus help numerous countries which currently experience negative economic
growth to achieve a transition to positive economic growth. He writes:
The truth is that the cost now [of ending extreme poverty] is.. small. Most importantly, the task can be
achieved within the limits that the rich world has already committed: 0.7% of the gross national product
of the high-income world, a mere 7 cents out of every $10 in income. All the incessant debate about
development assistance, and whether the rich are doing enough to help the poor, actually concerns less
than 1% of rich-world income.
Econometric studies show that the US economy, growing at 1.9% per annum, would reach the same
level of increased prosperity in May 1 of 2010 paying 0.7% of GDP rather than January 1, 2010 if it
continues paying 0.15%.
Chapters 6,7 and 8 look at the costs of action on a wide range of sustainable development goals to
investigate further whether these costs are prohibitive. Chapters 6,7 and 8 also look at ways to reduce
the costs of action through learning from a sample of leading examples from around the world. There
will be costs of action hence it is vital that lessons are learnt and innovations identified which help to

206

Hatfield, Dodds, S. (2007) ‘The Economic Impacts of Deep Cuts to Australia's Greenhouse Emissions’, CSIRO ECOS, 31
January 2007. Available at http://www.publish.csiro.au/?act=view_file&file_id=EC134p12.pdf. Accessed 22 March 2008.

280

bring down these costs. Chapters 6, 7 and 8 should not be seen as an exhaustive review of such
developments but rather as an overview of encouraging developments which suggests that further
work is needed in this area. Chapter 7 and 8 also compares these costs of action where possible to
estimates of the costs of inaction.
Taking the Earth Charter as a framework, Chapter 6 looks at how goals from the Earth Charter, if
pursued, are likely to correlate with economic growth based on empirical and theoretical results were
available. Chapter 7 and 8 look at how decoupling economic growth from environmental pressures is
likely to correlate with economic growth based on available data and estimates of costs of action
versus inaction. If the evidence to date suggests, like with climate change and ending extreme poverty,
other sustainable development goals can be achieved with negligible negative effect on economic
growth, then this will be an important result. Governments and politicians see economic growth so
closely associated with ‘social goods’ such as less unemployment and business and political success.
Also, as outlined in Chapter 3 and again here in Chapter 5, one of the main arguments of the vested
interests has been that pursuing sustainable development would significant harm and even crash the
economy. If the evidence in Chapters 6, 7 and 8 shows that it is possible to achieve environmental and
social sustainability with negligible negative effect on economic growth then this is an important result
to help move forward the sustainability debates and help to more effectively counter powerful vested
interests.
Before proceeding with this discussion, it is important to ask whether or not achieving the highest
level of economic growth possible is critical to achieving sustainable development and whether or not
the GDP is the best measure of progress to a sustainable society?

5.5 Criticism of Economic Growth as a Measure of Progress and Well Being.
Economic growth is currently the primary goal of many political leaders. For instance, Tony Blair said
that GDP growth would be the ‘judge and jury’ of British Labour's success. But this was never the
intention of those that invented the GDP indicator by which economic growth is measured. John
Maynard Keynes, John Hicks and Simon Kuznets who first developed the system of national
accounting to assist nations manage their economies out of the great depression, warned against using
the GDP as a measure of well-being and prosperity. Kuznets, the originator of the system of uniform
accounts in the US, warned Congress in 1934, that ‘The welfare of a nation can scarcely be inferred
from a measurement of national income’207
An example of why these great economists made this warning is illustrated by the Economic Report on
Africa 2003.208 This report and other articles show that Mozambique, Rwanda and Uganda, whose
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economies grew by 12%, 9.9% and 6.2% respectively, had the highest economic growth rates in
Africa at that time.
But all three economies had been ravaged by wars and, despite over a decade of peace, none had
regained its pre-war level of prosperity. Growth rates must be related to baselines. All three countries
depend on charity. Aid accounts for 50% of Uganda's national government budget; in Rwanda it's 60%
and Mozambique 70%. The highly aggregated GDP measures also obscure large areas of stagnation,
with growth of incomes occurring largely in their capital cities with huge regional disparities in povertyridden rural areas. 209
Hence, good economists understand that economic growth as measured by the GDP is an outcome and
not the primary goal of development.
Most economists today have adhered to the warning made by the creators of the GDP not to mistake
the GDP for a measure of national well-being or progress.210 They use a raft of additional data to
supplement the GDP to better inform judgements and predictions; data such as unemployment figures,
terms of trade and so on. First year economics textbooks211 now discuss the limitations of the GDP
measure by, for instance, quoting Robert Kennedy when he said in 1968:
“The Gross National Product includes air pollution and advertising for cigarettes, and ambulances to
clear our highways of carnage. It counts special locks for our doors, and jails for the people who break
them. GNP includes the destruction of the redwoods and the death of Lake Superior. It grows with the
production of napalm and missiles and nuclear warheads. And if GNP includes all this, there is much
that it does not comprehend. It does not allow for the health of our families, the quality of their education,
or the joy of their play. It is indifferent to the decency of our factories and the safety of our streets alike. It
does not include the beauty of our poetry or the strength of our marriages, or the intelligence of our
public debate or the integrity of our public officials ... GNP measures neither our wit nor our courage,
neither our wisdom nor our learning, neither our compassion nor our devotion to our country. It
measures everything, in short, except that which makes life worthwhile; and it can tell us everything
about America––except whether we are proud to be Americans”.212
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It is widely recognised by most professional economists that the way societies currently measure
economic growth through GDP per capita is not a good indicator of national welfare or well-being for
five main reasons213:
•

GDP measures production of both defensive expenditures that are needed to correct or
compensate for avoidable problems as well as expenditures that cause a boost in welfare. The
current system counts oil spills and wars as contributors to economic growth, while childrearing and housekeeping are deemed valueless. Many additions (e.g. volunteer activities) to
or subtractions (declines in the state of the environment214 or the vitality of communities) from
welfare are not part of the monetised economy and so do not register in the GDP figures at all.

•

The same level of economic output can produce wildly different levels of well-being
depending on what types of products and services are offered, how well these products match
human and environmental need and how these goods and services are distributed throughout
the community. For instance, whilst GDP growth has increased worldwide at an
unprecedented rate since the 1940s, global inequality has also been increasing at an
unprecedented rate. Studies like Wilkinson’s The Impact of Inequality now show empirically
that regions and nations with higher inequality also have poorer health and increased violent
crime and homicide. 215

•

The weak link between life expectancy and quality of life and GDP. For example, those living
in South Africa, Gambon, Brazil or Namibia may well have higher GDP per capita than the
citizens of Sri Lanka, China, and Kerala in India but those living in the latter have
significantly higher life expectancy216.

•

The sustainability of growth is not measured by GDP. Countries may achieve high GDP
figures in the short term by over-exploiting natural resources. For example, while they
exploited their large deposits of phosphates, the people of Nauru enjoyed one of the highest
per capita incomes on earth, but since 1989, as the phosphate deposits have run out, their
standard of living has declined sharply. An oil-rich state can sustain high GDPs without
industrializing, but this high level will not be sustainable if the oil runs out and other
industries have not been developed. High GDP figures can also be achieved over the short
term by misallocating investment. Economies can appear to be growing faster during an
economic bubble, such as a housing bubble or stock bubbleor where there is a low privatesaving rate and higher consumption is generated. But the economies are mortgaging their
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futures for present growth. Economic growth can also be achieved at the expense of
environmental degradation but will not be sustainable and can end up imposing a heavy cleanup cost. GDP does not attempt to measure or account for any of these matters.
•

GDP does tell us anything about the disparities in incomes between the rich and poor.

•

Finally, GDP tells us little about the welfare of the members of a community. The connection
between human well-being, happiness and economic growth as measured by GDP per capita is
weak at best, especially above a certain level of affluence.217 Quality of life and happiness are
determined by many things other than the level of physical goods and services. Clearly, well
being is dependant on more than the quarterly GDP result. Studies of happiness show that the
following things all enhance our well being: a good marriage; the company of friends;
rewarding work; sufficient money; a good diet; physical activity; sound sleep; engaging
leisure; religious or spiritual belief and practice, optimism, trust, self-respect and autonomy.

Figure 5.18: Does money buy happiness? While buying power has more than doubled since the 1950s, the average
218
American’s reported happiness has remained almost unchanged (Source: D. G. Myers, Happiness , 2004)

The “well being” literature shows that
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“Gratitude and kindness lift our spirits. Having clear goals to work towards, a sense of place and
belonging, a coherent and positive view of the world, and a belief that we are part of something bigger
than ourselves also fosters well-being.”219
In his seminal publication Development as Freedom Amartya Sen eloquently demonstrates that
essential freedoms are vital to our sense of well being. Sen demonstrates that an expanding sense of
personal freedoms, capabilities, responsibilities and opportunities are vital for us to feel that our lives
are worthwhile and have value. Sen states that
“The idea of development is a complex one: it is not surprising that people think that the way
development is defined could be improved. When the subject began in the 1940s it was primarily driven
by the progress in economic growth theory that had occurred through the preceding period in the 1930s
as well the 1940s. It was dominated by the basic vision that poor countries are just low-income
countries, and the focus was simply on transcending the problems of underdevelopment through
economic growth, increasing GNP and so on. That proved to be a not very good way of thinking about
development, which has to be concerned with advancing human well-being and human freedom. Income
is one of the factors that contribute to welfare and freedom, but not the only factor. The process of
economic growth is a rather poor basis for judging the progress of a country; it is not, of course,
irrelevant but it is only one factor among many”220.
An important qualifying point is that average income is better correlated with well-being in less
developed countries, particularly those with average per capita GDP below US$4,000 -10,000 per
annum or less221; a fact noted by Clive Hamilton in Growth Fetish where he stated that: ‘Obviously
income matters a great deal for people living in poverty. There are powerful arguments for more
economic growth in countries where a large proportion of the populace lives in poverty’.222
So increasingly, around the world the well-being of people and society and ensuring non-declining
well being to future generations is being seen by economists as their central goal. For instance, the
Australian Treasury Department’s mission statement is ‘To improve the well-being of the Australian
people …’ It has developed an extensive well-being framework to assist them in their stated mission.
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Nevertheless, across the world the great majority of governments and businesses and a great many
people have such strong commitments to maximising economic growth that few governments have
been able to make a genuine commitment to sustainable development.
Whilst economic growth has often increased job opportunities and per capita GDP, those same
politicians are now becoming more aware that the current methods of production that have
underpinned industrialisation have been associated with negative externalities such as environmental
damage and resource wastage. There is also rising concern amongst politicians that GDP currently
ignores the state of any nation’s natural wealth. As Australian Senator Robert Hill stated at the
Australian, New Zealand Society of Ecological Economics:
“…but what about our nation's natural asset base? If we accept the estimate that degradation of our
natural environment costs us $2 billion a year, why does that not seem to be factored into the financial
market's assessment of our economic performance? In fact most of the economic measures––such as
Gross Domestic Product and Balance of Payments––that governments, industry and the financial
markets use to assess our national performance, pay no attention to the state of our natural capital
base”.223
Is there a better way to measure well being and genuine progress to sustainable development?

5.6 Ways of Measuring Sustainable Development and Genuine Progress.
Measurement matters, because, unless we can develop reliable methods and good indicators to
measure the sustainability process, it will be impossible for governments, businesses and communities
to know if their efforts are heading in the right direction. Measurement is also vitally important to
ensure that government and business can be held accountable for their actions and policies. The point
is not to be working endlessly towards sustainability but to achieve it. It is important, therefore, that
we have adequate measurement frameworks for nations to assess if they are achieving progress that is
truly genuine and sustainable.
Many economists supplement macroeconomic measures such as GDP by various indicators, data
sources and reports on environmental issues in assessing progress, and making predictions and
planning. The OECD report published in 2002 “Indicators to Measure Decoupling of Environmental
Pressure and Economic Growth” provides all OECD nations with a clear set of indicators to enable
any nation now to start measuring its progress to achieve decoupling of economic growth from
environmental pressures. The UN’s Human Development Index (HDI) provides at least a good start to
measure a wide variety of social indicators of progress.
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The United Nations and World Bank have developed alternative macro-indicators for environmentally
adjusted and sustainable national income and products. The UN Statistical Division published a
System of National Accounts handbook in 1993 to provide a conceptual basis for the implementation
of a System for Integrated Environmental and Economic Accounting (SEEA) and environmentally
adjusted domestic product (Green GDP) that illustrate the interrelationships between the natural
environment and the economy. In addition over the last decade new measures of well being such as the
genuine progress indicator(GPI)224 and inclusive wealth framework225 which measures sustainable
development have also been developed.
These new measures show that, once these negative externalities are internalised in these new
measures, nations are not achieving much genuine progress. This trend has been shown now in many
countries, especially since the 1970s. For instance, GPI studies have shown that this is the case for UK
(Figure A6.1) for instance.

Figure 5.19: UK GDP vrs GPI from 1950-1996 (Source: The Australia Institute. 2001)

This is one reason why academics226 and much of the environment movement have formed a view that
economic growth (e.g. expansion in the size of the monetized economy) is a generally bad thing. This
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is also one reason why politicians have been traditionally reluctant to use Green GDP. Politicians are
reluctant to adopt a new indicator that will show the national well being has improved less than what
currently the GDP shows. In addition, if politicians believe that there are inevitably significant trade
offs between seeking better economic, social and environmental outcomes then they will be reluctant
to adopt new Green GDP type measures. If politicians assume that major trade-offs are inevitable, and
thus then they will be reluctant to ever use the GPI or Inclusive Wealth Frameworks.
The good news is that this is starting to change. In response to the UN recommendations for nations to
adopt a Green GDP in 1993, the Japanese Economic Planning Agency in 1995 released its first
estimates of the Japanese SEEA and Green GDP covering the period 1985 to 1990. Three years later,
the Agency revised its estimates and extended the period to 1970-1995. Taking these developments
into consideration, UNU/IAS launched a project on Trade, Industrialisation and the Environment in
1997. The project sought to measure the environmental impacts resulting from industrialization and
trade in Asia, especially China, Indonesia and Japan, within a framework that explores the interactions
between the economy and the environment.
As part of its research activities, the project compiled preliminary estimates of SEEA and Green GDP
for China and Indonesia, based on method employed in Japan. The results of this have been published
in “Green GDP Estimates in China, Indonesia, and Japan: An Application of the U7 Environmental
and Economic Accounting System” edited by Takahiro Akita and Yoichi Nakamura227. Whilst this may
seem encouraging it is worth remembering that for instance a country like Norway has been
calculating the costs of resources and environment since 1978. Resources and environmental pollution
included in its calculations are mainly mineral, biological, fluid (water power), land, environmental
resources and air pollution, and two water pollutants (nitrogen and phosphorous). A comprehensive
statistical system has been established that includes energy, existing fishes and forests, air emissions,
wastewater (mainly domestic sewage and polluted water from farming), recycling and environmental
expenditure. This lays a solid foundation for a Green GDP statistical system. Also in North America,
Canada has adopted a new range of indicators. This is indicative of an emerging trend around the
world as more and more societies and politicians are increasingly aware of the limitations of the GDP
measure and are seeking to supplement it with additional measurements.
Whist there is this emerging trend, case studies like Canada are the exception rather than the rule. In
most countries still politicians are reluctant to trial, let alone take these new measures as their central
measures of well being. Fundamentally the mental barrier for politicians is that they believe that there
is a there are inevitably significant trade offs between seeking better economic, social and
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environmental outcomes? If politicians assume that major trade-offs are inevitable then they will be
reluctant to ever use the GPI or Inclusive Wealth Frameworks. Hence this thesis’s focus on
investigating whether or not major trade-offs are inevitable? There are now a wide array of indicators
which nations can use to compliment the traditional GDP measure to help monitor and measure
progress to achieve decoupling and sustainable development. Given the weaknesses of the GDP
measure, it is strongly advisable that nations do green their national accounts to provide important
feedback on the effectiveness of sustainability policy and practice.
To conclude, in this previous section I have overviewed some of the literature which shows that the
GDP measure is an inadequate measure of national well being and economic prosperity. Despite this,
the rest of the thesis next investigates how many of the different aspects of the social and
environmental sustainability agenda, as defined by the Earth Charter and other sustainability
declarations, correlate with GDP because it is the established government measure of economic
progress and the mostly widely accessible. The GDP measure is the main measure currently used by
most governments around the world to measure economic growth. Thus it is important to investigate
how different aspects of social and environmental sustainability correlate with economic growth. If it
turns out that, by researching this topic, even some of the aspects of social and environmental
sustainability correlate positively with economic growth, this will help provide governments with
greater confidence and political will to pursue such measures given the current focus on GDP
performance. It will also help to address the common argument from vested interests that social and
environmental sustainability initiatives will reduce GDP and harm the economy.
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