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6
Responding to the Complexity
of Climate Change

The Overarching Moral, Economic, Scientific and
Technological Challenge of Our Age
Will we stand by while drought and famine, storms and floods
overtake our planet? Or will we look back at today and say that
this was the moment when we took a stand? That this was the
moment when we began to turn things around? The climate
changes we are experiencing are already causing us harm. But in
the end, it will not be us who deal with its most devastating
effects. It will be our children and our grandchildren. Never has
the failure to take on a single challenge so detrimentally affected
nearly every aspect of our well being as a nation. And never have
the possible solutions, had the potential to do so much good for
so many generations to come. This is our generation’s chance. It’s
a chance that will not last much longer, but if we work together
and seize this moment, we can change the course of this nation
(and world) forever.
Senator Barack Obama, 3 April 2006, Chicago, US1
In his closing words to the Australia 2020 Summit in April 2008, the recently
elected Prime Minister of Australia, Kevin Rudd, stated that ‘Climate change
is the overarching moral, economic, scientific and technological challenge of
our age’.2 This understanding is now being voiced by many of the world’s
political leaders, such as former US Vice President, Al Gore, in calling the situation nothing less than a ‘planetary emergency’.3 The world’s scientific

This chapter is extracted from Cents and Sustainability: Securing Our Common Future by
Decoupling Economic Growth from Environmental Pressures.
To purchase the entire book please visit www.earthscan.co.uk/cents. Questions? Contact gudrun.freese@earthscan.co.uk

178

CENTS AND SUSTAINABILITY

community is also making its voice heard, with the 2007 report from the
Intergovernmental Panel on Climate Change (IPCC) finding that CO2 equivalent levels were at 455ppm which is widely considered to be approaching the
range where dangerous impacts could result.4 Dr Rajendra Pachauri, the chairman of the IPCC, states that 2015 will be ‘the last year in which the world
could afford a net rise in greenhouse gas emissions, after which “very sharp
reductions” are required’.5 UN Secretary-General Ban Ki-moon, when launching the Fourth Assessment Report of the IPCC,6 said that ‘slowing and even
reversing the effects of climate change is the defining challenge of our age’.7
When considering the latest climate change science, and in light of the lack
of progress at Copenhagen, it would be easy to despair. However, the stark
reality of this situation is balanced by a growing realization that humanity has
the capability to mitigate and adapt to climate change rapidly, and deliver
strong economic growth as a result; the focus of the following chapters. The
IPCC’s Working Group on Climate Change Mitigation for the Fourth
Assessment Report showed that the world has the capability to achieve rapid
reductions in greenhouse gas emissions by 2020 and even 50–80 per cent cuts
by 2050,8 a position further supported by the 2009 update of the seminal book
Factor Four, entitled Factor Five: Transforming the Global Economy through
80% Improvements in Resource Productivity.9 The IPCC also showed that the
economic costs of meeting this target globally were minimal – a reduction of
less than 0.12 per cent GDP per annum between now and 2050,10 hardly
noticeable compared with the potentially devastating economic impacts of not
acting. Discussing this with the authors, world-renowned sustainable development expert, Ernst von Weizsäcker reflected that, ‘Communism collapsed
because it wouldn’t let prices tell the economic truth, Capitalism could collapse
because we won’t let prices tell the ecological truth.’
Leading us away from despair is the partial reassurance that there are now
a vast array of opportunities to harness the market and deliver significant
change, such that ‘Creating the low-carbon economy will lead to the greatest
economic boom in the U.S. since it mobilized for World War II’, according to
former US President Bill Clinton in late 2007.11 Further, there are many significant co-benefits of reducing greenhouse gas emissions that can lead to
considerable cost savings. As The Stern Review stated, ‘… co-benefits can
significantly reduce the overall cost to the economy of reducing greenhouse gas
emissions. There may be tensions between climate change mitigation and other
objectives, which need to be handled carefully, but as long as policies are well
designed, the co-benefits will be more significant than the conflicts.’12 Stern
supports this position, finding that:
Analyses carried out under the Clean Air for Europe programme
suggest cost savings as high as 40% of GHG mitigation costs are
possible from the co-ordination of climate and air pollution
policies. Mitigation through land-use reform has implications for
social welfare (including enhanced food security and improved
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clean-water access), better environmental services (such as higher
water quality and better soil retention), and greater economic
welfare through the impact on output prices and production.13
The European Environment Agency also showed that the additional benefits of
acting to reduce global warming had the potential to deliver co-benefits related
to mitigating air pollution in the order of €10 billion (US$13 billion) per year in
Europe, and additional avoided health costs of €16–46 billion per year
(US$20–58 billion).14 In short, as Al Gore outlined in his ‘A Generational
Challenge to Repower America’ address in 2008: ‘When you connect the dots, it
turns out that the real solutions to the climate crisis are the very same measures
needed to renew our economy and escape the trap of ever-rising energy prices.’15
Despite growing evidence of both the challenges and opportunities over the
last 30 years, there is still widespread hesitancy among some governments and
business leaders resulting in a lack of action on a broad scale, and in some
cases leading to efforts to block such progress. Much of this results from a lack
of understanding, education and competency in the proven economic policies,
scientific knowledge, business operations, and technological and design
solutions now available – coupled with suitable economic structures for
managing risk and rewarding action. Rather than seeking a ‘silver bullet’
solution – the one answer to save the world – it is becoming clear that what we
need is more like what Factor Four and Natural Capitalism co-author Hunter
Lovins calls a ‘silver buckshot’ approach: an integrated solutions-based
portfolio of options, all travelling in the same direction and fixed on the same
target and providing a range of complex and integrated challenges to be
addressed within both the international and national context.
The OECD has argued that mitigating climate change is the most important of all environmental challenges because if humanity does not succeed then
climate change will undermine and exacerbate all other environmental and
social problems.16 These environmental issues include greater intensity of
weather-related natural disasters, a decline in water availability and shifting
rainfall patterns, the loss of biodiversity (both on land and in the ocean due to
ocean acidification), rising sea temperatures bleaching coral reefs, and sea-level
rise. Such impacts will particularly affect the developing world. As Stern points
out:
Climate change poses a real threat to the developing world.
Unchecked it will become a major obstacle to continued poverty
reduction. Developing countries are especially vulnerable to
climate change because of their geographic exposure, low
incomes, and greater reliance on climate sensitive sectors such as
agriculture. For low-income countries, major natural disasters
today can cost an average of 5% of GDP … Millions of people
will potentially be at risk of climate-driven heat stress, flooding,
malnutrition, water related disease and vector borne diseases.17
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In light of the potential for massive development in China, Brazil, India and
other rapidly emerging economies over the coming decades, the world is realizing that the current form of development that is ‘fossil fuel based,
automobile-centred, and thrives on a throwaway economy’,18 as Lester Brown
puts it, is not going to deliver solutions that will allow for this growth to be
sustained environmentally forever. It is now widely accepted that raising living
standards globally using such traditional development models will lead to
significant increases in demand for resources, increases in the generation of
waste and emissions, and increased risk of conflict over resource shortages.19
As discussed in previous chapters, there is compelling evidence that it is possible to significantly reduce poverty in our lifetime, and that such efforts are
critical to enabling global population growth to stabilize this century. Earlier
chapters have shown that the environmental, social and economic benefits of
reducing global poverty and stabilizing global population levels this century
are significant. However, should we be successful in achieving a substantial
reduction in global poverty, serious consideration needs to be given to the
potential this creates for an additional 2–3 billion people aspiring to consume
to increasing levels of affluence, and contributing to increasing levels of greenhouse gas emissions and other environmental pressures. Already, ecological
footprint studies show that humanity as a whole is using 40 per cent more
resources than ecosystems of the earth can regenerate. Thus, if all developing
nations achieved the current Western consumer lifestyle with current modes of
development, this would rapidly push environmental pressures past ecological
thresholds. Hence, while the levels of poverty reduction achieved in the last
decade in Asian countries such as India and China are significant, there are also
rising levels of demand for resources and environmental pressures right across
the economy.
As Lester Brown explains:
If, for example, each person in China consumes paper at the
current American rate, then in 2030 China’s 1.46 billion people
will need twice as much paper as is produced worldwide today. If
we assume that in 2030 there are three cars for every four people
in China, as there now are in the United States, China will have
1.1 billion cars. The world currently has 860 million cars. To
provide the needed roads, highways, and parking lots, China
would have to pave an area comparable to what it now plants in
rice. By 2030 China would need 98 million barrels of oil a day.
The world is currently producing 85 million barrels a day and
experts from the International Energy Agency have warned in
2007 that we may never produce much more than that.20

This chapter is extracted from Cents and Sustainability: Securing Our Common Future by
Decoupling Economic Growth from Environmental Pressures.
To purchase the entire book please visit www.earthscan.co.uk/cents. Questions? Contact gudrun.freese@earthscan.co.uk

RESPONDING TO THE COMPLEXITY OF CLIMATE CHANGE

181

Facing Unprecedented Challenges
and Opportunities
Appreciating the wide array of 21st-century challenges, climate change is
clearly an overarching and immediate threat to be addressed. From the
proceeding chapters it is clear that a significant effort to decouple economic
growth from greenhouse gas emissions will be required in the coming decades
on a global scale, and also in a manner that supports the reduction of poverty.
This will be one of the most complex and wide-reaching endeavours ever to
face the human race,21 for a number of reasons:

Unprecedented speed
The speed of change needed across the world’s economies to avoid dangerous
climate change will require a massive effort. When considering the now
common calls from climate scientists and policy analysts that the countries of
the world must make significant reductions to emission levels in the coming
decade, it is sobering to realize that according to the IPCC, carbon dioxide
annual emissions grew by about 80 per cent between 1970 and 2004, and that
the models predict an increase of global greenhouse gas emissions by 25 to 90
per cent (CO2e) between 2000 and 2030.22 This is complicated by the fact that,
according to UNEP, ‘One of the reasons for the limited impact of policies is the
long lifespan (40–50 years and longer) of energy infrastructure. This means
that technology and investment decisions from decades ago have created a path
dependency for today’s production and consumption patterns.’23 Hence,
efforts need to be further accelerated to compensate for such infrastructure
legacies.

Unprecedented scale
At present, fossil fuels provide at least 80 per cent of global energy requirements and are the basis of most of the industrial infrastructure and built
environment the world has developed in the last 300 years.24 In addition,
greenhouse gas emissions arise from virtually all sectors of the economy in
many different ways. Unlike other significant environmental issues – such as
acid rain from sulphur dioxide pollution, which is relatively easy to respond to
with a technical change in coal-fired power stations, or the reduction of the
emissions of particular gases under the Montreal Protocol that were relatively
easily replaceable – there is no one technical fix that can solve the climate
change challenge. This is further complicated by the fact that, according to the
New Economics Foundation, ‘Implementation of environmental policies
requiring substantial societal or cultural changes, such as a culture of environmental protection, or structural realignment, will meet with fierce resistance
from sectors affected and from some parts of the public. Therefore, governments tend to buy time or defer decisions when such ‘hard’ structural changes
in overall policies are required – often until it is too late.’25
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Unprecedented uncertainty
As the economic viability of a number of sectors of the economy – such as
metal processing, cement and chemicals production, air transport and power
stations – is currently tied to low energy costs, the future impacts from assigning a cost to greenhouse gas emissions through ecological tax reform or
emissions trading schemes, present significant uncertainty. The fear of shortterm losses has led to powerful vested interests forming blocking coalitions to
prevent action on climate change since the early 1990s.26 The New York Times
editorialized in May 2007 that such a message ‘is a hugely important message
to policy makers everywhere … Many of them have been paralysed by fears …
that a full-scale attack on climate change could cripple the economy.’27
However such uncertainty is being responded to by a number of works including the 2009 book Factor Five, where the authors of this volume worked with
Ernst von Weizsäcker to chronicle the vast array of cost-effective energy
productivity improvements that could be achieved in such sectors by taking a
whole system approach, making it possible even for heavy industries and fossil
fuel companies to significantly reduce their energy usage and greenhouse gas
emissions.28

Unprecedented need for education
As many countries have been blessed with access to cheap energy for so long,
there has historically been relatively little attention given to reducing energy
demand or generating renewable energy, accompanied by a lack of knowledge
and skills in these areas. Abundant supplies of cheap energy have meant that
when decision-makers have been faced with growth in energy demand they
have usually just built more of the same form of supply infrastructure.
Governments, keen to attract large industry, have often offered energy subsidies that have further made the price of energy artificially cheap. Hence many
governments and companies now find themselves unprepared to focus on cost
effectively reducing energy demand or generating onsite renewable energy. In
Australia, recent surveys commissioned by the National Framework for Energy
Efficiency (undertaken by Desha and Hargroves as discussed in Chapter 3),
PriceWaterhouseCoopers,29 Proudfoot Consulting,30 Australia Industry
Group31 and the Australian Research Institute in Education for Sustainability32
show that business leaders and key stakeholders like engineers and built
environment professionals lack adequate education and training to ensure that
Australia achieves cost-effective emissions reductions. These studies, which
include discussions regarding similar global education challenges, highlight the
unprecedented and urgent need for such capacity building.

Unprecedented need for collaboration
When facing the issues of climate change it is easy to become hypnotized by the
complexity, and in order to meet this complexity with creativity and ingenuity
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the professions need to work together to inform each others’ efforts. For
instance, consider the nexus between economics and engineering. The study of
economics, if well informed by science, can provide valuable guidance as to the
potential impact on an economy from a range of strategies for emissions reduction. Also, a study of science, engineering and design, informed by economics,
can provide valuable guidance as to the potential for our industrial economies
to achieve such reductions in light of best practices and balanced by the potential impacts on the environment. On its own, a study of economics needs to be
informed by what is physically possible. Likewise a study of science and
engineering on its own cannot provide all the answers without being informed
by economics as to the impacts on the economy from a range of potential
engineering and design options. The merger of these professions is in its very
early stages, and governments struggling to come to grips with the reality of the
climate change issue and how it will affect their economies need to seek advice
from both these and a range of other professions to balance assumptions and
recommendations (further discussed in Chapter 7). As Stern points out, ‘The
scientific and economic framework provides a structure for the discussions
necessary to get to grips with the global challenge and guidance in setting rational and consistent national and international policies.’33

Unprecedented need for cooperation
Responding to climate change requires unprecedented global cooperation and
agreement. Ultimately a whole of global economy approach is needed, otherwise positive achievements in parts of the world may be offset by emissions
growth in other parts. As The Stern Review points out, ‘Because climate
change is a global problem, the response to it must be international. It must be
based on a shared vision of long-term goals and agreement on frameworks that
will accelerate action over the next decade, and it must build on mutually
reinforcing approaches at a national, regional and international level.’34
Developing countries are understandably concerned about the fairness of any
international agreements, and the levels of reductions required by each country
need to be carefully considered as part of an overall global strategy, potentially
on a per capita basis or a GDP-adjusted per capita basis.

Unprecedented interconnectivity
It may prove to be the case that the inherent complexities of responding to the
climate crisis will also provide opportunities to assist other efforts. As negative
impacts can be compounded in unpredictable ways through the planet’s interconnected ecosystems, efforts to decouple greenhouse gas emissions can also be
aligned with and positively reinforce efforts to decouple economic growth
from a wide range of environmental pressures.
In Chapters 8–11 this concept is investigated for issues related to the loss of
biodiversity and natural resources, water pollution and availability, waste
production and air pollution. For instance:
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Countries that seek to contribute to their emissions reduction targets by
investing in halting deforestation, improving soils to store carbon and assisting a shift to more appropriate forms of agriculture and forestry,
particularly in developing countries, not only reduce emissions, but can also
achieve improvements in the viability of forestry and agriculture, reduced
risk from landslides, reduced loss of topsoil and reduced pressures on biodiversity (discussed in Chapter 8). This is especially viable, as reducing
deforestation is a very cost-effective way to reduce greenhouse gas emissions
globally, while investing in developing countries. As The Stern Review
found, ‘A study commissioned for the Review looking at 8 countries responsible for 70% of emissions from deforestation found that … emission
savings from avoided deforestation could yield reductions in CO2 emissions
for under $5/tCO2, and possibly for as little as $1/tCO2.’35
Many nations of the world will face severe water shortages this century due
to changes in rainfall, melting of glacial reserves and increasing temperatures
from climate change, together with over-extraction and inefficient use. Yet
many are now finding that action to reduce water consumption can yield
multiple benefits such as reducing energy demand and greenhouse gas
emissions at a national and state level, by reducing the need for storage,
purification and distribution of potable water, and at the household level
through reductions in hot water requirements, a significant energy consumer.
The potential to save energy this way is significant as shown by the fact that
the Californian Energy Commission, in their 2005 report California’s
Water–Energy Relationship,35A showed that water-related energy use makes
up 19 per cent of all energy used in California, as discussed in Chapter 9.
Another area of potential for reducing greenhouse gas emissions is through
reducing waste production, such as reducing both the production of
methane and the wastage of raw materials in municipal waste landfills.
Efforts to reduce municipal waste, such as capturing the organic content
for use in agriculture, recycling metals and plastics or shifting to
biodegradable or minimal packaging, will not only reduce emissions but
also reduce pressure on inorganic fertilizers and raw materials. This will
lead to multiple benefits, as the mining and processing of non-renewable
minerals and petrochemical resources is highly energy intensive compared
to metal and plastics recycling (discussed in Chapter 10)
Actions to reduce greenhouse gas emissions related to transport systems,
urban planning, building regulations and energy generation will also have
multiple benefits related to reductions in air pollution, such as reducing
motor vehicle emissions.36 Such benefits mostly relate to reducing damage
to infrastructure and agriculture from acid rain from coal-fired power
stations, and reduced impacts on human health, considering that there are
approximately 800,000 deaths annually from ambient urban air
pollution.37 A study conducted by a leading Indian environmental NGO,
the Centre for Science and Environment, revealed that about 10,000
people die prematurely in Delhi due to air pollution each year,38 which is
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equivalent to an average of one death every 52 minutes (discussed in
Chapter 11). Air pollution is a significant cost to economies, considering
that:
– In 1995, the UK government calculated total costs of damage from
acid rain to be over £18 billion mainly from building damage.39
– A European study found that tropospheric ozone causes measurable,
regional-scale reductions on crop yields for 23 species of arable crops,
costing Europe US$5.72–12 billion a year in lost production.40
– Particulate pollution under 10 microns (PM10) is predicted by the
OECD to cause premature deaths and years of life lost of 3.1 million
and 25.4 million respectively, by 2030.41
– A poll of tour guides found that one in ten tourists suffered pollutionlinked health problems while visiting Hong Kong.42 In Kathmandu, 17
per cent of tourists interviewed indicated that they would avoid visiting
Nepal again because of poor air quality.43
Given these unprecedented challenges, and potential opportunities, in order to
have a realistic chance of decoupling economic growth from greenhouse gas
emissions and other environmental pressures on a global scale, business and
governments around the world need to show considerable leadership. We next
present an overview of evidence to date of such leadership from the business
community and among national governments, particularly those with the ten
largest economies, to demonstrate that in recent years significant progress
has been made, providing a strong platform of experience to drive efforts in
reducing greenhouse gas emissions while maintaining strong economic growth.

Signs of Change in the International Business Community
The global climate crisis will fundamentally reshape organisations and management. It will bring in new career paths … and
change the structure of organisations and the way they are run.
It’s early days, and no one in the world knows its final impact,
but there are already signs of the ground shifting. It will force
businesses and managers to live with uncertainty, a world shaped
by forces still emerging.
The Age, 20 August 200844
Just over a decade ago many corporations were either supporting or participating in active lobbying against action on climate change. Since then, there has
been a sea-change in attitudes in the business community. This transformation
is occurring because of the increased certainty of the science of climate change,
and a greater understanding of the risks and opportunities it presents for
businesses and society, particularly after the publication of The Stern Review in
2006. These factors, combined with rapidly growing markets for clean-tech
and renewable energy, have contributed to many leading businesses now seeing
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climate change as a major business opportunity to improve their competitive
advantage and reduce future risks. Companies are also increasingly facing new
climate change-related regulations, whether at the state or national level, with
which they need to comply. Hence, increasingly, chief executive officers and
investors are realizing that the next major risk to the bottom line will be their
reliance on generating greenhouse gases. As a result, investors are beginning to
put pressure on companies to disclose climate-related risks and communicate
their climate strategies. For example, during the US 2008 proxy season,
investors filed a record 54 climate-related shareholder resolutions, twice as
many as the previous season, most of which were seeking greater analysis and
disclosure of business impacts related to climate change.45 Furthermore, in
2008, organized by the Carbon Disclosure Project, an invitation to disclose
greenhouse gas emissions performance and related strategies was sent to 3000
companies under the signature of 385 institutional investors with combined
assets of US$57 trillion, resulting in 1550 responses.46
According to the FTSE Group, the UK equivalent of the US Dow Jones,
there is growing awareness that ‘the impact of climate change is likely to have
an increasing influence on the economic value of companies, both directly, and
through new regulatory frameworks. Investors, governments and society in
general expect companies to identify and reduce their climate change risks and
impacts, and also to identify and develop related business opportunities.’47 In
this age of rising climate change issues, companies do not want to be targeted
by NGOs or the media as being slow to act on climate change, especially as
according to a 2004 survey by the World Economic Forum, responding leaders
felt that corporate reputation was a more important measure of success than
stock market performance, profitability and return on investment.48
Understanding these trends, a number of companies internationally have taken
leadership in developing and implementing cost-effective strategies to respond
to climate change, with many finding that taking such action has turned out to
be far more profitable than they first thought, through a combination of energy
efficiency, renewable energy and carbon offsets. For example, since 2003,
investigations by the Climate Group, as part of the Carbon Down, Profits Up
programme,49 have shown that six early-moving major firms – Dupont, IBM,
British Telecom, Alcan, NorskeCanada and Bayer – collectively saved over
US$4 billion while reducing their carbon emissions by more than 60 per cent.
Further investigations by the group showed that up to 2006, 43 large companies had significantly reduced their greenhouse gas emissions and saved a total
of US$15 billion.50 Businesses are also using their marketing and salesmanship
to promote genuinely greener, more energy-efficient products to consumers. Sir
Terry Leahy, Chief Executive of Tesco, stated that ‘The key to success is to turn
green consumption into a mass movement. By harnessing the buying power of
millions of consumers we can drive change throughout the economy.’51
Other businesses are harnessing research and development opportunities to
create new ‘green’ revenue streams. For example, in May 2005, General
Electric, one of the oldest and largest corporations on the planet, announced
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Ecomagination, a major new business driver that was expected to more than
double revenues from cleaner technologies to US$25 billion by 2010 (from
US$6.2 billion in 2004).52 In May 2006, the company had already reported
revenues of US$10.1 billion53 from its energy-efficient and environmentally
advanced products and services, and by 2008 this figure had grown to US$17
billion. As of May 2009, the portfolio contains over 80 products, with the
company aiming to invest US$1.5 billion in researching cleaner technologies by
2010, having already invested over US$1.4 billion in 2008.54 GE Chief
Executive Jeffrey Immelt believes that, ‘at some point in time, customers are
going to say, “I don’t want anything but an environmentally friendly product.”
It won’t be acceptable to have something that is cheap but dirty.’55 To this end,
GE developed plans that aimed to reduce emissions by 30 per cent by 2008
(which they surpassed in 2008), and to improve the energy efficiency of their
operations by 30 per cent by 2012.56
Global corporations are also beginning to address the implications and
impacts of their products and services. For example, Wal-Mart announced in
2006 a US$500 million climate change commitment, including initiatives to
increase truck fleet fuel efficiency by 25 per cent in three years and double it in
ten years.57 By 2008 they met their target of their whole fleet being 25 per cent
more efficient, with the US component of the fleet now 38 per cent more
efficient than it was in 2005.58 As Wal-Mart Chief Executive Lee Scott
observed, ‘It will save money for our customers, make us a more efficient
business, and help position us to compete effectively in a carbon-constrained
world.’59 The company also realized that changing the incandescent bulbs in its
ceiling fan displays throughout its 3230 stores (40 bulbs per store) could save it
US$6 million a year.60 Wal-Mart’s Chief Merchandising Officer John Fleming
at a press conference at Merrill Lynch & Co.’s headquarters in New York said,
‘We don’t believe a person should have to choose between an environmentally
friendly product and one they can afford to buy … We want our merchandise
to be both affordable and sustainable.’61 Wal-Mart is aiming to open a prototype store which is 25–30 per cent more efficient than the standard.62 In
addition, Wal-Mart has developed a strategy to influence its 60,000 suppliers
to produce lower carbon products.63 Work is under way to develop a
Sustainability Index, based on a 15-question survey which all of Wal-Mart’s
suppliers will have to complete, and from life-cycle analyses undertaken by a
consortium of universities in collaboration with manufacturers, retailers,
NGOs and government organizations. It is hoped that this will enable
customers to make more informed choices when shopping, and will create
more incentive for the manufacture of sustainable products.64
It will of course be easier for some sectors of the economy to decouple
greenhouse gas emissions than others, but the opportunity to dramatically
improve energy productivity exists in every sector. Companies such as General
Electric and Wal-Mart are among the first to make significant commitments to
emissions reductions, partly because the energy-saving initiatives related to
buildings, appliances and transportation are well supported and proven.
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However, in other sectors, particularly heavy industry, the precedent for such
initiatives is only now emerging. Encouragingly, a range of options exist even
for the heavy industries to significantly reduce energy consumption65 and
emissions of greenhouse gases,66 including:
•
•
•

•

•

Up to 50 per cent reductions in the energy intensity of zinc, tin, copper and
lead smelting by using advanced furnace technology and co-generation.67
Up to 50 per cent reductions in the energy intensity of crushing and rock
grinding in the mining sector.68
Up to 80 per cent reductions in the energy intensity of the steel industry by
using innovative processes such as electric arc furnaces with high levels of
recycled steel, and near net shape casting technologies.69
Between 30 and 80 per cent reductions in the energy intensity of the
cement industry, by improving the current process to create Portland
cement (30 per cent),70 or by using innovations in geopolymer cement to
replace Portland cement (80 per cent),71 which can be used for most major
purposes for which Portland cement is currently used.72
Significant reductions in paper and pulp mills through investing in energy
efficiency, co-generation and utilizing biomass as a source of energy. Paper
and pulp mills can now even be retrofitted to become renewable electricity
power generators through the use of black liquor gasification combined
cycle technologies.73

Investigating such options, the Australian National Framework for Energy
Efficiency74 found that 30 per cent more efficiency gains could be made with a
four-year or less payback period, and up to 70 per cent with an eight-year or
less payback period across industry in Australia. Given these and many other
such opportunities, many governments around the world are entering into
voluntary agreements with industry to meet specific energy-use or energyefficiency targets.75 A number of industrial sector agreements and target
programmes around the world have led to significant energy efficiency
improvements, including:
•
•
•
•
•

Canada: Industry Programme for Energy Conservation;76
Denmark: Agreements on Industrial Energy Efficiency;77
Germany: Declaration of German Industry on Global Warming
Prevention;78
Japan: Keidanren Voluntary Action Plan on the Environment;79
Australia: Energy Efficiency Opportunities Program80 (with the Victorian
government the only state to place mandatory requirements on businesses
above a certain size to identify and implement energy efficiency opportunities of three years or less.)

In the UK, such voluntary agreements have been taken a step further with
energy-intensive companies being able to apply to sign a Climate Change
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Agreement (CCA)81 whereby the company agrees to commit to achieving a
certain carbon reduction target or improving their energy efficiency, and in
return receives exemption from 80 per cent of the carbon tax.82 Overall, the
signatories to the CCA programme exceeded their targets by the equivalent of
1 million tonnes of carbon (MtC) per year up to the first target period (2002),
by 1.4 MtC a year up to the second target period (2004),83 and by around 1.9
MtC84 a year up to the third target period (2006). Through this process these
businesses in the UK are saving over US$650 million from reducing greenhouse
gas emissions.85 Such progress in the UK business sector also strengthened
bipartisan support for the 2008 energy bill, allowing the UK government to
pass laws that make it the first country in the world to introduce legally
binding legislation to cut greenhouse gas emissions by 80 per cent by 2050.
The Netherlands government has also run since 1989 a major national
programme to encourage energy efficiency in industry with negotiated formal
binding agreements. The first Dutch long-term agreement scheme with industry had quantitative targets, to increase energy efficiency by 20 per cent by the
year 2000 (compared to 1989), and for the whole of Dutch industry this target
has been achieved.86
The UK and Netherlands experience has helped to inspire the Chinese
government to adopt a similar programme with the 1000 largest heavy industry companies in China, with an estimated combined energy consumption of

Figure 6.1 Energy consumption of China, China’s industrial sector and
the top 1000 energy-consuming enterprises, 2005
Source: LBNL (2009)87
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around 33 per cent of national energy consumption,88 as shown in Figure 6.1.
After visiting the UK and Netherlands programmes in 2003, the Chinese
government has worked with industry since 2006 to create China’s Top 1000
Energy-Consuming Enterprises Program.89 The goal of the programme is to
contribute up to 25 per cent of the savings required to achieve the overall
Chinese government target of a 20 per cent reduction in energy use per unit of
GDP by 2010.90 Such a target is unprecedented, with no other country having
such strong mandatory energy efficiency targets for its heavy industries.
Subsequently, the Chinese steel industry (responsible for over half of global
production) experienced a decrease in overall energy consumption of 8.8 per
cent between 2005 and 2006.91 Such reductions by heavy industry are
contributing to the nation’s overall reductions in energy intensity of 3.7 per
cent in 2007 and 4.6 per cent in 2008.92 An initial review in 2008 by the
Lawrence Berkeley National Laboratory showed that the programme is
proceeding well and could even achieve 50 per cent more savings than planned
in 2010.93 Further investigations showed that in the first quarter of 2009 the
programme was contributing significantly to assisting China achieve an overall
20 per cent cut in energy intensity by 2010.94
There are also significant potential reduction opportunities for light industry and the service sector – media, finance and banking, professional services,
education, health and tourism – a sector that in OECD countries generates the
majority of GDP and is responsible for as much as 70–80 per cent of employment.95 However, in these sectors, energy costs are a small percentage of total
costs, leading in the past to a minimal focus on reducing consumption.96 As
Amory and Hunter Lovins wrote in 1997, ‘the average business spends (just)
1–2 per cent of their total costs on energy’.97 Thus significant opportunities
exist now in the service sector to firstly capitalize on the ‘low hanging fruit’, or
easily realized reductions in energy usage, of up to 30–50 per cent of demand,
and then to invest in energy from low-carbon sources, to become ‘climate
neutral’ in regard to energy use. For example, in the UK, leading companies in
the services sector such as Barclays Bank, Marks & Spencer, BSI, HSBC,
Simmons & Simmons, Bradford and Bingley, Radio Taxis and BSkyB are a part
of a growing wave of top British companies that claim to have achieved the net
climate neutral status.98 Throughout Europe many companies are committing
to, and becoming, net climate neutral, such as Dutch multinational banking
and insurance company ING which is reported to have been climate neutral
since 2007. The UNEP Climate Neutral Network lists many other European
companies that have committed to becoming climate neutral.99 For instance,
20 Swedish companies have become net climate neutral and joined the UN
Global Compact Caring for Climate Programme,100 and in Australia numerous
companies have now committed to becoming climate neutral from sectors that
represent 70 per cent of the Australian economy and contribute significantly to
Australia’s GDP and employment.101 News Corporation, for example, the
global media empire headed by Rupert Murdoch, has committed to become
climate neutral by 2010.102 Furthermore, a number of other large companies –
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PriceWaterhouseCoopers,103 KPMG,104 Energetics,105 Bunnings Warehouse,106
Fuji Xerox Australia, Westpac, National Australia Bank, ANZ, Insurance
Australia Group and Swiss Re – have also committed to becoming climate
neutral.107
In the US, there are now numerous government and NGO energy efficiency
programmes working collectively with thousands of companies who are
meeting their greenhouse gas reductions targets ahead of schedule and making
money. For example, nearly 100 case studies charted by the Center for Energy
& Climate Solutions for the Cool Companies Project demonstrate how
businesses are earning the equivalent of 40–50 per cent returns on energysaving investments.108 Savings bring not only lower costs, but also measurable,
documented productivity gains through improved product quality, working
conditions and employee morale. The US Pew Center for Global Climate
Change partner companies are also finding similar success,109 as are the US
EPA’s Climate Leaders.110 Leading US companies that are committed to (or
already have) become climate neutral include Dell (computer manufacturer),111
Google (internet search engine), Microsoft (computer software), The Cliff
House (restaurant), Shaklee Corporation (pharmaceuticals, health goods), the
Saunders Hotel Group (hotels and accommodation), Interface (carpet),
Organic Bouquet (flowers), TripleE Better World Travel, (travel service
provider), FedEx (hybrid delivery truck service), and PG&E (Californian
energy supply company), to name a few.112 Other major US Fortune 500
companies like PepsiCo and Whole Foods Supermarkets are now purchasing
100 per cent of their energy from low-carbon renewable sources, as are other
US companies such as Mohawk Fine Papers, Inc. (Printing), the Dannon
Company, Inc. (food and beverage), and the WhiteWave Foods Company (food
and beverage).113
Considering such advances around the world, Hunter Lovins wrote in her
contribution to the Plan for Presidential Action for the First 100 Days in Office
for the Next President of the United States, (by the Presidential Climate Action
Project), ‘regardless of how severe the impact of climate change proves to be,
and regardless of how drastically and how soon GHG come to be regulated at
the federal level, these companies will be in a leadership position because by
taking early action to deal responsibly with it, they cut their costs and got ahead
of their competitors’.114 Understanding this, companies such as DuPont, GE,
Alcoa, Caterpillar, PG&E, Lehman Brothers and others, acting as members of
the US Climate Action Partnership, or USCAP,115 called for national legislation
on carbon emissions in 2007, stating, ‘In our view, the climate change challenge
will create more economic opportunities than risks for the U.S. economy.’116
Such calls for leadership were clearly answered then by President Elect Obama
with the release of the Obama/Biden Energy Plan in 2008, which, among other
targets, called for 80 per cent reductions in emissions over 1990 levels by
2050.117 Clearly, with such strong signs of change in the international business
community, the time to act is now. Indeed, as both Amory Lovins and Hunter
Lovins have long been advocating, businesses who do not have ambitious strate-
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gies to respond to climate change will face significant future risks, including
losing business opportunities, export opportunities, reputation and the goodwill
of both the local and global community.
The international business community is increasingly calling on governments to take action through a number of significant communications,
including the 2007 Bali Communiqué,118 the 2008 Poznam Communiqué119
and the 2009 Copenhagen Call,120 issued collectively by the chief executives of
over 150 major global businesses. The first of these, issued in November 2007
in the lead-up to UN climate change negotiations in Bali, called for a comprehensive and legally binding UN framework to tackle climate change to
underpin rapid reductions of greenhouse gas emissions in line with scientifically based targets, and was supported by corporations including ANB
AMRO, Philips, Sun Microsystems, Volkswagen, Johnson & Johnson, Tesco,
Coco-Cola, Unilever and Vodaphone. The process, led by the Prince of Wales’
UK and EU Corporate Leaders Groups on Climate Change, resulted in a
business communiqué to government that was based on an appreciation of the
science rather than what is considered politically palatable or ‘reasonable’.
The Bali Communiqué states that:121
The scientific evidence is now overwhelming. Climate change
presents very serious global social, environmental and economic
risks and it demands an urgent global response. As business
leaders, it is our belief that the benefits of strong, early action on
climate change outweigh the costs of not acting:
• The economic and geopolitical costs of unabated climate
change could be very severe and globally disruptive. All
countries and economies will be affected, but it will be the
poorest countries that will suffer earliest and the most,
• The costs of action to reduce greenhouse gas emissions in order
to avoid the worst impacts of climate change are manageable,
especially if guided by a common international vision,
• Each year we delay action to control global emissions
increases the risk of unavoidable consequences that will
likely necessitate even steeper reductions in the future,
causing potentially greater economic, environmental and
social disruption, and
• The shift to a low-carbon economy will create significant
business opportunities. New markets for low carbon
technologies and products, worth billions of dollars, will be
created if the world acts on the scale required.
This message, again clearly put forward in the Poznam Communiqué in 2008,
and the Copenhagen Call in 2009, is forming a clear and consistent call for
action to national governments, one that is being strengthened by the success
of businesses around the world as outlined above.

This chapter is extracted from Cents and Sustainability: Securing Our Common Future by
Decoupling Economic Growth from Environmental Pressures.
To purchase the entire book please visit www.earthscan.co.uk/cents. Questions? Contact gudrun.freese@earthscan.co.uk

RESPONDING TO THE COMPLEXITY OF CLIMATE CHANGE

193

Signs of Change within Regulations and Policies
In the lead-up to the Copenhagen Summit, in July 2009, the leaders of the G-8
countries US, Japan, China, Germany, France, UK, Russia and Canada agreed
to a non-binding target of 80 per cent reductions in greenhouse gas emissions
by 2050, with the intention of enabling the world as a whole to achieve a 50
per cent reduction by 2050.122 Such targets, although non-binding, sent a
strong signal that world leaders recognized the need to undertake purposeful
policy and regulatory changes to achieve significant levels of decoupling.
Whilst overall the Copenhagen Summit did not fulfil expectations during the
lead-up and in the months afterwards, many nations made new commitments
to stronger reduction targets with some bringing in new policies. For instance,
the Brazilian government has committed to 36–38 per cent cuts in greenhouse
gas emissions by 2020 below business as usual. This and other important
developments, largely missed by the media post-Copenhagen, are well summarized in Deutsche Bank’s 2010 report The Green Economy: The Race is
On.122A This report shows that there were 154 new policies for help to drive
action on climate change in nations around the world between September 2009
and March 2010. This is a significant increase on comparative periods, indicating that policy momentum is gathering rather than diminishing on climate
change at the local and national level in many countries post-Copenhagen,
contrary to the popular media perception.
We now provide a summary of leading policy changes by nations around
the world on a range of topics, and then overview related efforts by the ten
largest economies on the planet (Table 6.1). The world economy for the last
200 years has achieved remarkable economic growth partly because of access
to cheap fossil fuels. It will take time to transition to a low-carbon economy,
and there are significant barriers to change, not just from vested interests, but
from a wide range of market, informational and institutional failures, together
with the inherent complexity of the issues. Thus, in addition to policies to
create a financial value for carbon emissions, such as emission trading schemes
or carbon taxes implemented now in over 30 nations and 10 US states, effective decoupling of economic growth from greenhouse gas emissions is most
likely to be achieved if countries also implement a range of related complementary policy measures and programmes.123 Business, as explained above, is
increasingly looking for clear and consistent leadership from government on
climate change policy. The following pages briefly highlight how leading
governments around the world are targeting mitigation opportunities with
ambitious goals and policies. We then overview efforts in these areas by the 10
largest economies in he world, namely the US, Japan, China, Germany, France,
the UK, India, Italy, the Russian Federation and Brazil.
The following examples of policy reform provide real-world examples
from which others can learn and, we hope, inform the development of a suite
of policy options suitable to each nation.
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Climate neutral nations and cities
Nine nations – Norway, Portugal, Iceland, Pakistan, Costa Rica, the Maldives,
Monaco, Ethiopia and Niue – have now committed to becoming very low
carbon and even net climate neutral by 2050, if not before, and have joined the
UNEP Climate Neutral Global Network.124 Fifteen cities – Arendal, Norway;
Rizhao, China; Vancouver, Canada; Växjö, Sweden; Aguascalientes, Mexico;
Brisbane, Australia; Cape Town, South Africa; Cascais, Portugal; Copenhagen,
Denmark; Curitiba, Brazil; Daejeon, South Korea; Niteroi, Brazil; Slough,
England; Sydney, Australia; and Waitakere, New Zealand, have also signed up
to the UNEP network. Hundreds of businesses and civil society organizations,
who have committed to becoming climate neutral, have also joined. The
network, a web-based project, is seeking to federate the small but growing
wave of nations, local authorities, companies and civil society organizations
who are pledging to significantly reduce emissions over time to develop zeroemission economies, communities and businesses.

2020 Greenhouse gas reductions regional targets
(summarized in Table 6.1)
Leading the way is Costa Rica, which has committed to becoming net climate
neutral by 2021. Following them is Norway, which has committed to 40 per
cent greenhouse gas reductions by 2020 as part of their goal to become climate
neutral by 2030. The EU has committed to a minimum 20 per cent reduction in
greenhouse gas emissions (from 1990 levels) by 2020 and is pushing in international meetings for a global agreement of 30 per cent reductions by 2020. If the
world will agree to the 30 per cent target by 2020 then the EU will adopt this
stronger target.125 Many other countries around the world have committed to
strong 2020 greenhouse gas reduction targets, including Canada (17 per cent
on 2005 levels), Japan (25 per cent from 1990 levels), South Korea (30 per cent
below business as usual (BAU)), Russia (25 per cent from 1990 levels), Brazil
(36.1 per cent to 38.9 per cent below BAU), India (20–25 per cent reduction in
energy intensity on 2005 levels), Indonesia (26 per cent relative to BAU and by
up to 41 per cent with international support), South Africa (34 per cent below
BAU), Mexico (30 per cent below BAU levels), Thailand (22.5 per cent reduction in energy emissions), Israel (20 per cent below BAU), and Singapore (16
per cent below BAU levels).
China has committed to a 40–45 per cent reduction in carbon dioxide
emissions per unit of GDP by 2020 compared to 2005 levels. The 11th Chinese
Five-Year Plan calls for 20 per cent reductions in energy usage per unit of GDP
from 2005 to 2010,126 with early evidence showing that China is on target to
achieve this.127

Energy efficiency targets
The EU currently has a non-binding target of 20 per cent energy efficiency
improvement by 2020.128 As noted above, in the UK the biggest 10,000
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energy-using companies have to, by law, sign up to and achieve energy
efficiency targets to receive an 80 per cent exception from the UK carbon
tax.129 Most of these companies have exceeded their energy efficiency targets
ahead of time and overall saved £650 million (approximately US$1020
million) in the process. According to the British Prime Minister Gordon Brown,
this will ‘have committed our continent to a low carbon trajectory, demonstrating how Europe can provide the platform for Britain to achieve its aims
nationally and internationally’.130
Of the rapidly growing transition economies in the world, China has the
most impressive record for setting and achieving ambitious energy performance targets. In 1980, Chinese President Deng Xiaoping adopted the goal to
quadruple GDP while only doubling energy consumption over the 20-year
period between 1980 and 2000.131 Investigations by the Lawrence Berkeley
National Laboratory show that during this time China achieved greater than a
sixfold increase in GDP, with a corresponding increase in energy use of a little
over double.132 This remarkable achievement not only affected Chinese industry and business, but affected the entire global economy, as estimates by the
Lawrence Berkeley National Laboratory show that if this level of reduction in
energy intensity had not been achieved, China would today be consuming two
to three times more energy, making it by far the largest energy consumer in the
world.133 Again in 2000, Chinese officials committed China to a fourfold
increase in GDP by 2020 with only a doubling in energy usage. To ensure this
is achieved the Chinese government has committed to the ambitious energy
efficiency goal of achieving a 20 per cent reduction in energy intensity by 2010.
This ambitious goal is underpinned by numerous new policy initiatives and
programmes, as outlined in Table 6.1.

Energy standards for buildings
Numerous efforts in the US, Europe, Australia, China and Japan are all
working to improve building standards.134 The UK Government’s Code for
Sustainable Homes legislates binding regulations for energy reduction with
staggered targets – 25 per cent more efficient by 2010, 44 per cent by 2013,
and 100 per cent or zero emissions by 2016. Now passed into law, the code sets
minimum standards for both energy and water efficiency. In addition, the UK
government has agreed that any home achieving a Level 6 sustainability rating
will be exempt from stamp duty.135 In France, the government has committed
to ensuring that all new buildings should ‘produce more energy than they
consume’ by 2020.136 In Freiburg, Germany, a progressive energy-efficient
housing standard has resulted in reductions of up to 80 per cent in energy use
for space heating, by requiring energy consumption for heating purposes in
households to be limited to 65kWh/m2 per annum for all construction under
the Council’s jurisdiction since 1992 (including construction on land bought
from the Council and in projects funded by the Council). This is approximately
a 70 per cent improvement on typical older European homes of 220kWh/m2
per annum.137
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In 2008, the California Public Utilities Commission adopted the California
Long-Term Energy Efficiency Strategic Plan, which includes the following
commitments:
•
•
•
•

All new residential construction will be zero net energy by 2020.
All new commercial construction will be zero net energy by 2030.
The heating, ventilation and air-conditioning industry will be re-shaped to
deliver maximum performance systems.
All eligible low-income customers will have an opportunity to participate
in the Low Income Energy Efficiency Program and will be provided all
cost-effective energy efficiency measures in their residences by 2020.138

To encourage the transition to zero net energy buildings, the Californian
government has also passed laws that create two voluntary building energy
efficiency codes that achieve 15 and 25 per cent higher energy efficiency/renewable energy standards than the current mandatory energy efficiency
Californian building code standard.139 The Californian government has also
passed regulation that allows local government in California to choose to make
these voluntary standards mandatory for new buildings in their county. This
important policy initiative allows industry to learn from the leaders and build
momentum for higher standards. Rapidly growing economies, such as China
and India are also setting stronger energy efficiency and renewable energy
requirements in building codes. According to the IPCC ‘On 1 January, 2006,
China introduced a new building construction statute that includes clauses on
a mandatory energy efficiency standard for buildings … [and] requires
construction contractors to use energy efficient building materials and to adopt
energy-saving technology in heating, air conditioning, ventilation and lighting
systems in civil buildings.’140

Energy-efficient products and services
In the EU, energy demand in households accounts for 25 per cent of the final
energy needs, with electricity used for domestic appliances in households
showing the sharpest increase. The EU is responding to this issue by requiring
energy labelling of household appliances demanding minimum efficiency
requirements.141 In America since 1978, California’s energy-efficient appliance
standards, combined with their energy-efficient building standards, (mentioned
above) have saved more than US$56 billion in electricity and natural gas costs.
While the US has increased per capita electricity consumption by nearly 50 per
cent over the past 30 years, California’s per capita electricity use has remained
relatively flat.142 In Japan the government has set strict energy-saving targets,
focusing on 18 types of consumer and business electronics. Home and office
air-conditioners, for instance, had to be redesigned to use 63 per cent less
power by 2008.143
Since the late 1990s, China has developed a comprehensive programme of
energy efficiency standards and labelling for household appliances, working
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Figure 6.2 Chinese urban appliance ownership
Source: LBNL

(2009)144

with Lawrence Berkeley National Laboratory’s China Energy Group in an
effort to respond to the rapid increase in the uptake of appliances by Chinese
citizens145 (see Figure 6.2). According to Lawrence Berkeley National
Laboratory’s, ‘Standards enacted in China between 1999 (when the first
new standard went into effect) and 2007 are expected to reduce growth of
electricity consumption nationally by 110 TWh by 2020, saving consumers
more than $100 billion cumulatively over this period.’146 This work to
improve Chinese appliance standards is very important because China is the
largest global producer of major appliances and consumer electronics, providing over 50 per cent of the global supply for some products. By 2007, China
was producing over 44 million refrigerators, 80 million air-conditioners and 85
million televisions annually. Hence, improving Chinese appliance standards
has significant flow-on effects to reduce energy consumption and greenhouse
gas emissions globally while increasing economic growth within China. An
example of this is in the market of compact fluorescent lamps. China is already
the world’s largest manufacturer of this energy-efficient product, accounting
for an estimated 80 per cent of global output, an industry with exports now
worth around the US$2 billion mark.147

Disconnecting electricity utility profits from energy sales
A significant barrier to the uptake of energy efficiency has been the fact that,
until recently, electricity and gas utilities increased their profits through gener-
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ating greater sales.148 Thus in the past there was little financial incentive for
utilities to encourage their customers to take up energy efficiency opportunities
and use less electricity and gas. The report Aligning Utility Interests with
Energy Efficiency Objectives: A Recent Review of Efforts at Decoupling and
Performance Incentives149 shows that at least 25 states in the US have utility
rate-payer-funded energy efficiency programmes in operation, all with very
positive results. In short, all of these states have addressed traditional disincentives by introducing some type of cost recovery or savings sharing mechanism
within these energy efficiency programmes for the electric utility.

Differential tariffs and smart meters
Several OECD countries have undertaken national roll-outs of smart meters to
allow customers to monitor their energy consumption, and hence cost, in an
effort to reduce consumption.150 Such a mechanism is particularly successful
when combined with differential tariffs to allow utilities to charge a greater
cost during peak times. In Italy, the energy utility Enel Distribuzione SpA has
installed more than 30 million electronic meters.151 In 2004, Paolo Scaroni,
Enel’s Chief Executive, stated: ‘Enel’s 2 billion euro investment, including
R&D costs and roll-out, will be paid back in 4 years in Italy alone.’152 In 2003,
Sweden announced that monthly readings would be required of all electricity
meters by 2009. In September 2007, the Dutch government proposed that all 7
million households of the country should have a smart meter by 2013, as part
of a national energy reduction plan.153 Roll-outs are also under way in
California and Pennsylvania in the US. According to John Hutton, the UK
Secretary of State for Business, Enterprise and Regulatory Reform, smart
energy meters should be brought in under an accelerated programme, as ten
years is just simply, ‘too long’.154 In Australia, the Victoria government has
committed to rolling out smart meters to 2.2 million homes and 300,000
businesses.155

Increasing the role of renewable energy
At least a third of the world’s countries now have renewable energy targets,156
with the level of renewable electricity generation capacity reaching an
estimated 240 gigawatts (GW) worldwide in 2007; a 50 per cent rise over
2004, but still representing only 3.4 per cent of global power generation.157 By
setting bold targets for the amount of the country’s electricity that will be
sourced by renewable sources, national governments around the world are
signalling to the market that innovation in renewable energy will be rewarded.
Where countries and regions may not have bold targets, often states and cities
are making strong commitments, thus signalling their support for greater
national and global leadership on this issue. For instance, in November 2008,
the Governor of California, Arnold Schwarzenegger, issued an executive order
establishing the Renewable Portfolio Standard target for California that
‘requires all retail sellers of electricity to serve 33% of their load with renew-
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able energy by 2020. This builds on Million Solar Roofs Initiative which was
adopted by the California Public Utilities Commission (CPUC) in 2005, and
expanded by legislation Governor Schwarzenegger signed in 2006’.158

Increasing the use of feed-in tariffs (FITs)
FITs place a legal obligation on utilities to purchase electricity from renewable
energy installations, whereby the tariff rate is guaranteed (in the best examples
for a long period of up to 20 years), and is determined for each technology to
ensure profitable operation of the installation. In 2008 it was established that
as many as 36 countries (including 12 developing nations) and 10
states/provinces had brought in feed-in tariffs to encourage and support the
renewable energy sector.159 For instance, in the EU, FITs are widely used, with
Germany, Denmark and Spain considered model countries achieving significant results. For Germany, where FITs have been in place and supported
politically since 1990, its law has made it a world leader in renewable energy,
generating billions of euros a year in exports, creating in the region of a quarter
of a million jobs, saving nearly 100 million tonnes of carbon dioxide annually
in recent years, and setting records for installed capacity across many technologies – all at the cost of around US$1.80 per household per month.160 California
has committed to and will soon be the largest US state to have implemented a
FIT.161 Among developing countries, India was the first to establish a FIT,
followed by Sri Lanka and Thailand (for small power producers only), Brazil,
Indonesia and Nicaragua. In the first half of 2005, feed-in policies were
enacted in China, Ireland, Turkey and the US state of Washington. China’s
feed-in policy was part of a renewable energy promotion law enacted in
February 2005.162

Reducing private vehicle transport greenhouse gas emissions
Much can be done to reduce the emissions from vehicles, as detailed in Factor
Five.163 New Zealand has committed to halving per capita transport emissions
by 2040 by introducing electric cars and a requirement to use biofuels.164 As of
2006, vehicles with low emissions already accounted for almost 11 million cars
(21 per cent) on Japan’s roads.165 In Sweden, between 2007–2009, private car
buyers have received a subsidy of SEK10,000 (aroundUS$1300) for zero- or
low-emission vehicles, with the initiative becoming regarded as a success.
While SEK250 million around US$32 million) was set aside for the scheme
over three years, sales of ‘eco-cars’ are soaring with 45,000 vehicles sold in the
nine months the scheme was operative in 2007 (44 per cent private sales).166

Improving freight and rail transport
Much can also be done to reduce the emissions from freight and rail transport
through vehicle design, and improvements in operations, mode selection and
logistics, as detailed in Factor Five.167 In 2007 France committed to invest
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heavily in rail infrastructure to take freight transport off the roads and onto
rail as part of France’s ‘Green Revolution’.168 This is part of a more general
trend in Europe that is seeking to reduce congestion on roads and reduce greenhouse gas emissions by making it more cost effective to transport freight by rail
and sea. The EU Commission is promoting this transition.169 China has
committed to undertaking the world’s most significant railway expansion since
the US built its transcontinental line in the 1860s. Beijing plans to spend
US$248 billion between now and 2020 on approximately 120,000 kilometres
of new track, for freight and high-speed passenger transportation.170

Reducing traffic congestion and encouraging modal shifts
Over 15 cities in OECD countries have successfully implemented a congestion
tax. London still stands out as an example, using revenue from its congestion
tax to spend over €300 million (US$440 million) in improving and building
safe bike paths and cycle lanes.171 Hybrid cars have been made exempt from
the congestion tax. Another interesting and cost-effective strategy to reduce
congestion is to enable staff of government and business to work 10-hour days
four days a week, instead of 8-hour days five days a week. The Utah government has instituted a four-day week affecting 17,000 government workers and
saving the government around US$4 million a year through reduced electricity
usage.172 Marion County, Florida recently switched to a four-day working
week for county workers and expects to save US$250,000 in the first year
alone.173 Employers are considering this to help staff cope with high oil prices
and boost morale through maximizing their time with family.

Reducing growth in air transport greenhouse gas emissions
Unlike many other industries, although there are some promising options,
there are few available technological or design options for reducing aviation’s
contribution to climate change significantly. Therefore, mandatory measures
need to be introduced globally which apply fairly to all airlines, such as ensuring that all domestic aircraft emissions are included in emissions trading
schemes, thus applying an international aviation emission charge to complement national and regional emissions trading schemes, with the funds raised to
be invested in high-speed rail transport and telecommunications infrastructure
to encourage the substitution of air travel with less emission-intensive alternatives.174 The EU has also imposed tougher pollution limits on airlines from
2012,175 stating that all airlines operating in or out of the EU will have to limit
carbon dioxide emissions to 97 per cent of 2005 levels. From 2013, that figure
will be reduced to 95 per cent.176

Reducing oil dependence
A number of countries have committed to significantly reducing their nation’s
oil dependency. Sweden, which was badly hit by the oil price rises in the 1970s,
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has committed to getting off oil by 2020. The country relies on fossil fuels
mainly for transport, with only 32 per cent of the energy coming from oil in
2003, down from 77 per cent in 1970. Almost all of the country’s heating was
converted in the past decade to schemes that distribute steam or hot water
generated by geothermal energy or waste heat. Iceland hopes by 2050 to power
all its cars and boats with hydrogen made from electricity drawn from renewable resources. Brazil intends to power 80 per cent of its transport fleet with
ethanol derived mainly from sugar cane by 2012.177 Japan, the world’s second
largest economy with no domestic sources of fossil fuel has kept its oil
consumption level since 1975, while world consumption has risen steadily, by
dramatically diversifying its power sources over the years, becoming far less
dependent on oil and cultivating a culture of conservation.178 These plans are a
part of broader sustainability plans like Hawaii’s 2050 sustainability project,
which has created a citizen-driven blueprint for the state’s next half-century.
The Hawaii 2050 strategy documents outline how the state can handle a
tourist economy, a swelling population, friction between cultures, and a changing climate and environment.179
Further to these examples of policy reform, Table 6.1 presents a snapshot
of specific government commitments and initiatives from the ten largest
economies in the world to reduce energy consumption and increase levels of
renewable energy generation. Such leadership illustrates the wealth of experience countries can now learn from to underpin efforts to achieve ambitious
short- and long-term targets in these areas. These examples show that there is
no longer any serious political risk in adopting such ambitious targets, and
perhaps that the real risk is in not acting.
To conclude, climate change is now becoming a central part of government
policy-making around the world. The ultimate goal of many of these targets
and supporting policies is to cost effectively achieve significant reductions in
greenhouse gas emissions in the order of 20–40 per cent by 2020 and 60–80
per cent by 2050.180 Such examples of significant commitments by some of the
worlds largest economies provide clear direction for other economies, in both
developed and developing counties, to accelerate their progress towards significant greenhouse gas emissions reductions. The main barrier traditionally to
national governments making such commitments has been their fear that it
would harm economic growth and jobs, and we now consider this in the next
chapter.
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Table 6.1 Energy consumption reduction and renewable energy targets set by
the ten largest economies (ordered from largest to smallest)
Country

Energy reduction and renewable energy targets

United States • President Obama in 2009 committed to taking a global leadership role on
climate change, announcing the formation of the Major Economies Forum on
Energy and Climate.
• In 2009, the Obama administration also announced that fuel consumption
standards for US vehicles would be raised to 35.5 miles per gallon (15.44
kilometres per litre) by 2016 from the current 25 miles per gallon, which is four
years earlier than previous US law.
• In 2009 the American Clean Energy and Security Act of 2009, an energy bill
that would establish a cap-and-trade scheme for greenhouse gases was
approved by the House of Representatives by a vote of 219 to 212. While by the
end of 2009 the bill had not yet been approved by the Senate it lists the goals
of the US administration. If passed by the Senate, this bill commits the US to:
– a 17% emissions reduction from 2005 levels by 2020 and about 80% by
2050;
– a renewable electricity standard which requires each electricity provider
supplying over 4 million MWh, to produce 20% of its electricity from renewable sources by 2020;
– a new set of energy efficiency standards for lighting products, commercial
furnaces and other appliances, requiring buildings to have 30% energy
efficiency improvement by 2010 and 50% by 2016.
• US State governments and city mayors have made strong commitments,
including:
– California has an executive order to reduce CO2 emissions by 80% on 1990
levels by 2050. California has committed by law to sourcing 33% of all
energy from renewables by 2020 achieving 20% by 2010. For instance,
California aims to have a million solar roofs by 2017.181 The new Solar
Initiative calls for 3GW of solar photovoltaics by 2017 for homes, schools,
businesses and farms. California leads the US and the world in many aspects
of climate change policy and mitigation targets. These are outlined in detail
by the annual California Energy Commission’s Integrated Energy Policy
reports.182 States in the northeast and mid-Atlantic have set up the Regional
Greenhouse Gas Initiative to cut emissions to 2005 levels between 2009 and
2015, and by a further 10% between 2015 and 2018.
– As of October 2007 almost 750 American mayors had pledged their cities to
meet the goals set forth in the Kyoto Protocol or reduce their emissions of
greenhouse gases by at least 7% by 2012. Some have already met even more
aggressive targets, ranging from a goal of 20% reduction by Portland to a
goal of 42% reduction over the same timeframe by Sebastopol, California.183
Japan

• Japan’s Kyoto Protocol commitment is to reduce greenhouse gas emissions by
6% on 1990 levels by the period 2008–2012.
• As part of the Copenhagen Accord process, Japan has committed to achieve a
25% reduction in GHG emissions from 1990 levels by 2020.
• The 2008 Action Plan for Achieving a Low-Carbon Society sets a long-term
target of reducing Japan’s current level of greenhouse gas emissions by 60–80%
by 2050.184 In October 2008, Japan introduced on a trial basis an Integrated
Domestic Market for Emissions Trading, consisting of a Trial Emissions Trading
Scheme, and options for procuring additional tradable credits.185
• In 2009 the incoming prime minister of Japan, Yukio Hatoyama, announced a
commitment of 25% reductions in greenhouse gas emissions over 1990 levels
by 2020.186
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Energy reduction and renewable energy targets
• The Japanese National Energy Strategy aims for:
– 30% improvement of energy efficiency by 2030;
– overall oil dependence reduced to lower than 40% by 2030 with an 80%
target specifically for the transport sector.
• Tokyo aims to reach a 20% share of renewables in primary energy consumption
by 2020. Japan implemented a nationwide feed-in tariff system in late 2009.187

China

As part of the Copenhagen Accord process, the Chinese government formally
committed to a 40–45% reduction in carbon dioxide emissions per unit of GDP by
2020 compared to 2005 levels. China has also committed to ambitious short-term
energy efficiency targets, such as reducing energy intensity 20% by 2010 from
2005 levels.188 The Chinese government has brought in a comprehensive range of
policies189 to enable such targets to be achieved, including:
• Requiring the top 1000 largest businesses to achieve ambitious energy efficiency
improvements per annum between 2005 and 2010.190
• Implementing fuel consumption standards for passenger cars that are
significantly higher than the US.
• Implementing comprehensive energy efficiency standards for appliances.191
• Implementing the National Energy Efficient Design Standard for
Public/Commercial Buildings.
• China’s Renewable Energy Law aims to achieve:
– 16% of primary energy from renewables by 2020;192
– an increase in biofuel production to 15 billion litres by 2020;193
– solar hot water coverage of 300 million square metres by 2020.194
• Technology targets to be achieved by 2020 include generating 300GW of
hydroelectric power, 30GW of wind power, 30GW of biomass power, 1.8GW of
solar photovoltaics, and smaller amounts of solar thermal power and geothermal.195
• By 2010, the emissions of nitrous oxide from industrial processes will remain
stable at 2005 levels196 (with a global warming potential of around 290 times
CO2).
• Power producers with capacity greater than 5GW must increase power capacity
from non-hydro renewables to 3% by 2010 and 8% by 2020.197

Germany

• As a member of EU15, Germany aims to fulfil the Kyoto Protocol commitment
to reduce greenhouse gas emissions by 8% on 1990 levels by the period
2008–2012.
• As a member of the G-8, Germany committed to 80% cuts by 2050 in July
2009.
• As a member state of the EU in 2007 Germany committed to 20% reduction in
greenhouse gas emissions by 2020 (increasing to a 30% reduction if
international agreement is reached) and halving of 1990 levels by 2050.198
• Energy productivity is to double from 1990 levels by 2020.199
• Offered to set a target of 40% reduction below 1990 levels by 2020 if EU
accepts a 30% greenhouse gas emissions reduction target.
• National objective to supply 20% of electricity from renewable sources by
2020.200

France

• Aims to fulfil the Kyoto Protocol commitment to reduce greenhouse gas
emissions by 8% on 1990 levels by the period 2008–2012, as member of EU15.
• As a member of the G-8, France committed in principle to 80% cuts by 2050 in
July 2009.
• Member state of the EU’s commitment for 20% reduction in greenhouse gas
emissions by 2020 (increasing to a 30% reduction if international agreement is
reached) and halving of 1990 levels by 2050.201

This chapter is extracted from Cents and Sustainability: Securing Our Common Future by
Decoupling Economic Growth from Environmental Pressures.
To purchase the entire book please visit www.earthscan.co.uk/cents. Questions? Contact gudrun.freese@earthscan.co.uk

204

CENTS AND SUSTAINABILITY

Table 6.1 continued
Country

Energy reduction and renewable energy targets
• Policy targets for 7% of energy used to be provided by renewable sources by
2010, and 10% by 2015.202 Tax credits, subsidies and grants are used to meet
these targets, and fines or tax penalties are enforced to penalize noncompliance.203
• The National Energy Efficiency Action Plan sets targets and actions to reduce
greenhouse gas emissions by 25% from 1990 levels by 2020, and further
targets to achieve this include:
– minimum of 9% energy savings over the period 2008–2016;
– decreasing energy intensity by 2% per year by 2015 and by 2.5% per year by
2030;
– reducing energy consumption in the construction industry by more than a
third by 2020;
– lowering greenhouse gas emissions by 20% in the transport industry by
2020.204

United
Kingdom

• Aims to fulfil the Kyoto Protocol commitment to reduce greenhouse gas
emissions by 8% on 1990 levels by the period 2008–2012 as a member of the
EU15.
• As a member of the G-8, the UK committed in principle to 80 per cent cuts by
2050 in July 2009.
• Member state of the EU’s commitment for 20% reduction in greenhouse gas
emissions by 2020 (increasing to a 30% reduction if international agreement is
reached) and halving of 1990 levels by 2050.205
• National objectives to reduce CO2 emissions by 20% on 1990 levels by 2010
and by 80% on 2000 levels by 2050.206
• London policy targets aim to reduce CO2 emissions by 20% by 2010, relative to
1990 levels, and by 60% by 2050.207

India

• As part of the Copenhagen Accord process, the Indian government has formally
committed to 20–25% reduction in emissions intensity of GDP by 2020 in
comparison to the 2005 level.
• The National Action Plan on Climate Change released in June 2008 sets targets
to establish an effective, cooperative and equitable global approach based on
the principle of common but differentiated responsibilities and relative capabilities enshrined in the UN Framework Convention on Climate Change
(UNFCCC).208
• In November, 2009 India announced an industry energy efficiency programme.
A new law will outline average current energy usage for companies spanning
major sectors, including cement, steel and power.
• Industries will be required to meet energy efficiency standards and those who
fail to do so will be able to purchase energy efficiency certificates from successful industries.
• Under the National Action Plan, the National Solar Mission aims to develop a
solar energy industry in India that can compete with the fossil fuel industries.209
India is implementing a solar feed-in tariff in 2010.
• The 11th Five-Year Plan contains mandatory and voluntary measures to increase
efficiency in power generation and distribution, increase the use of renewable
energy and encourage mass transit programmes.
• Long-term targets by the year 2032 include renewable energy accounting for
15% of power; 20GW of solar capacity by 2022; 10% of oil consumption
substituted by biofuels, synthetic fuels and hydrogen; and 100% use of solar
hot water in all possible applications.210
• Short-term targets by 2012 include full use of co-generation in the sugar and
other biomass-based industries.211
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Energy reduction and renewable energy targets
• Introduced mandatory labels for refrigerators, transformers, air-conditioners and
tube lights in January 2010.

Italy

• Aims to fulfil the Kyoto Protocol commitment to reduce greenhouse gas
emissions by 8% on 1990 levels by the period 2008–2012 as a member of the
EU15.
• As a member of the G-8, Italy committed in principle to 80% cuts by 2050 in
July 2009.
• Member state of the EU’s commitment for 20% reduction in greenhouse gas
emissions by 2020 (increasing to a 30% reduction if international agreement is
reached) and halving of 1990 levels by 2050.212
• Feed-in tariff targets 3000MW of solar photovoltaics by 2016, which equates to
almost 1 million homes if used for residential installations.213
• National objective and commitment to EU targets to increase share of electricity
from renewable resources to 25% by 2010.214
• Mandates for 1% blending for both ethanol and biodiesel.215

Russian
Federation

• Aims to fulfil the Kyoto Protocol commitment to meeting the same 1990
greenhouse gas emissions levels by the period 2008–2012 as a member of the
EU15.
• As part of the Copenhagen Accord process, the Russian government has
formally committed to a target of 22–25% reduction in emissions below 1990
levels by 2020.
• As member of the G-8, Russia committed in principle to 60–80 per cent cuts by
2050 in July 2009.

Brazil

• As part of the Copenhagen Accord process, the Brazilian government has
committed to 36.1–38.9 per cent cuts in greenhouse gas emissions by 2020
relative to business as usual by 2020.
• Brazil’s Energy Matrix Program sets mandatory requirements for:
– at least 5% addition of biodiesel to fossil diesel by 2013;216
– 10% of annual electricity consumption provided by alternative sources by
2020.217
• Brazil’s National Climate Change Plan aims to reduce annual deforestation rates
by 40% from average 1996–2005 levels during 2006–2009, with a total
decrease of over 70% by 2014–2017.218
• The Amazon Protected Area programme aims to consolidate 600,000km2 in
new and existing protected areas by 2012. The Coalition of Developing Nations
provides funds from the International Carbon Trading Scheme to assist this
programme.219

Source: Based on The Stern Review (2006)220 and updated by The Natural Edge Project, with references added.
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