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7 . Environment, climate change and 
solar energy

The pioneers of solar energy at The Australian National University (ANU) did 
not regard themselves as tree-hugging greenies with the primary objective of 
saving the planet. It is true, however, that concern for the environmental impacts 
associated with the use of fossil fuels, resource extraction and nuclear energy 
played a large part in their motivation. Influenced significantly by the oil crisis 
of the early 1970s and the debate over nuclear energy, as well as the imperative 
to look for alternative viable sources of energy, they were also committed 
engineering physicists, intent on furthering the science and technology in their 
chosen field. With the benefit of hindsight and the accumulated knowledge of the 
global scientific community about climate change, those first ANU researchers 
who steered the discipline to its current position can be satisfied with the role 
that they and their work have played in bringing solar energy to the frontline 
of the Australian climate change armoury. 

While climate change is a phenomenon outside the normal realm of solar energy 
research, in the light of the political debate surrounding the issue, solar energy 
must be viewed from that angle as well as from the scientific and historical 
dimensions of this study. This chapter will place solar energy, and the research 
that made it possible, into that political context from the national perspective.

Realisation and response

The issue of climate change resulting from human industrial and agricultural 
activity has been widely recognised since the 1950s. It was not until the early 
1980s, however, that it became firmly entrenched as an environmental issue. 
In 1988, scientists at the first international conference on climate change in 
Toronto concluded by consensus that alteration of the climate was likely and 
that anthropogenic factors were strongly linked to that likelihood. National 
governments began to take notice. The 1992 United Nations Conference on 
Environment and Development (UNCED), the Earth Summit, in Rio de Janeiro, 
resulted in the establishment of the United Nations Framework Convention on 
Climate Change (UNFCCC), a non-binding treaty between participating nations 
with the aim of stabilising greenhouse gas emissions to mitigate climate change. 
Parties to the UNFCCC have met 14 times since its establishment, with the Kyoto 
Protocol being developed at the third Conference of the Parties (COP3). The 15th 
COP was held in Copenhagen at the end of 2009 with the aim of formulating a 
global agreement for the period after the expiry of the Kyoto Protocol in 2012. 
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Australia’s participation in action and agreements towards emissions reduction 
has been mixed. The relationship between climate change and greenhouse gas 
emissions was well recognised by the Australian scientific community by the 
late 1980s and the government accepted the science shortly thereafter. The 
commitment of successive governments to renewable energy as a means of 
cutting emissions has, however, been disappointing to solar energy researchers. 
Government programs to reduce emissions from the energy sector, such as the 
Mandatory Renewable Energy Target (MRET) and rebates for homeowners 
wishing to install domestic solar energy systems have enabled the government 
to talk the language of renewable energy and meet community expectations 
that solar energy is being promoted, while still maintaining a business-as-usual 
approach to fossil fuel extraction, trade and use.

As a response to the first oil crisis in the 1970s, which, apart from being the 
catalyst to several solar energy research careers also gave rise to considerable 
community concern about energy, the Australian Government established the 
National Energy Research, Development and Demonstration Council (NERDDC) 
in 1977 followed by the National Energy Advisory Committee (NEAC) in 1978. 
Thanks largely to the work of Roger Morse and his CSIRO team, Australia was, 
at this time, a world leader in the commercialisation of low temperature, solar 
thermal technology. By the early 1980s, however, the price of oil had dropped, 
community concern about oil evaporated and with it, government interest in 
alternative energy technology. 

In 1987 the CSIRO Division of Atmospheric Research held the Greenhouse 87 
conference, the papers from which, contributed by over 100 scientists, were 
published in 1988 as a volume entitled simply Greenhouse, putting the issue into 
an Australian context. The role of renewable energy in addressing greenhouse 
emissions was addressed, specifically in papers by Ian Lowe and John Coulter, 
with the former reflecting the views of ANU solar energy researchers in his 
finding that Australian spending on research and development in renewable 
energy was ‘relatively weak … despite our notable successes in this area’ (Lowe 
1988: 606). In a table showing the research budgets for renewable energy among 
OECD countries in 1985, Australia’s commitment of $US8 million lagged well 
behind the recognised leadership of the United States, Japan and the Federal 
Republic of Germany as well as others such as Canada, the United Kingdom, the 
Netherlands, Italy and Switzerland. When viewed as a percentage of the total 
energy research and development budget, Australia’s commitment to renewable 
energy, at 10.4 per cent1 of the total, appeared also in stark variance with the 
percentages of Greece (47.7), Spain (25.1), Sweden (24), Denmark (21.3) and New 
Zealand (20.4). Lowe concluded that:

1 A 1988 Commonwealth Government report put the percentage of the 1984–85 total energy research 
and development budget going to renewable energy at eight per cent (Department of Primary Industries 
and Energy 1988: 14.1).
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The two broad options to reduce the emission of greenhouse gases are 
renewable energy and nuclear power. Given current social attitudes 
toward the other by-products of nuclear energy, it would be preferable 
to increase support for renewable energy technologies. An important 
element in expanding the use of renewable energy will be the development 
of a sophisticated economic framework, taking account of depletion and 
broad environmental effects of energy use. (Lowe 1988: 611)

Lowe’s paper also alluded to the opposition towards renewable energy expressed 
by the established energy industry in Australia, commenting that a survey 
taken as early as 1984 had shown ‘solar hot water to be competitive in most 
parts of Australia, despite the claims of some electricity authorities’ (Lowe 1988: 
607). This opposition was to become — and remain — a major obstacle for 
the researchers and proponents of solar energy in Australia as recognition and 
acknowledgement of climate change in the 1980s became a catalyst for action in 
the 1990s and finally a major area of social concern in the 21st century.

In 1992 Mark Diesendorf compiled a report for the Australian Conservation 
Foundation, detailing the barriers to the uptake of renewable energy. He found 
that 48 per cent of Australia’s emissions of CO2, the principal component of 
greenhouse gases, come from electricity generation, with a further 36 per cent 
from transport (Diesendorf 1992: 1). These two areas, then, were the obvious 
targets for emissions reduction efforts. By then the White Cliffs project had 
already demonstrated the viability of off-grid solar power stations and, 
indeed, the technology had been significantly refined and extended since 
that station was installed a decade earlier. Concurring with Lowe’s earlier 
finding, Diesendorf concluded that one of the major ‘non-technical barriers’ 
to commercial application of solar energy was inadequate funding of research 
and development. By example he cited the success of the White Cliffs project 
and the prototype Big Dish, then under construction at ANU under Stephen 
Kaneff’s leadership, and commented that, following Kaneff’s retirement from  
ANU in 1991 and the subsequent decision by the University Council to transfer 
the Energy Research Centre to ANUTECH, ‘only that part of the group’s 
research which can be marketed rapidly is likely to be supported by ANUTECH’ 
(Diesendorf 1992: 8). 

Energy generation and emissions

The introduction of new technology is sometimes vigorously resisted where it 
threatens the vested interests of powerful lobbies. A 1990 report for the NSW 
Department of Minerals and Energy stated that 93 per cent of the electricity 
consumed in New South Wales and the Australian Capital Territory came 
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from black coal ‘with a small amount of oil used for boiler ignition and some 
gas for gas turbines’ (Energetics Pty Ltd 1990: 4). The 1988 Commonwealth 
Government Energy 2000 report put the figure of electricity supply for Australia 
as a whole from black coal at a more modest 82 per cent (Department of Primary 
Industries and Energy 1988: 11.2) and 40 per cent of the national primary energy 
requirement (Department of Primary Industries and Energy 1988: 9.2). In an 
address to the NSW Clean Coal Summit in 2008, the director of the Australian 
Coal Association, Peter Freyberg, announced that, in New South Wales, 90 per 
cent of electricity came from coal. This indicates a three per cent reduction 
in coal's share of electricity generation in New South Wales over the period 
1990–2008, during which time greenhouse gas emissions from the energy sector 
increased by about 40 per cent (Garnaut 2008). 

This underscores the hegemony of the coal industry in Australia, but it is also 
starkly incongruent with the rhetoric employed by successive governments 
in support of renewable energy through reports such as that produced by the 
Australian Greenhouse Office in 2003, Renewable energy commercialisation 
in Australia. This 70-page report promotes government-supported projects 
‘commercialising innovative new technologies for the generation of energy from 
renewable sources across a wide range of applications’ (Australian Greenhouse 
Office 2003: vii). 

Further strengthening the role of the fossil fuel sector, in 1990 the Energy 
Research and Development Corporation (ERDC) was established by the Australian 
Government to replace the NERDDC, with the main difference between the two 
organisations being that government investment in energy research had to attract 
industry funding on a dollar-for-dollar basis. The ERDC itself was terminated 
without replacement in 1997, beginning, for those researchers, scientists and 
technicians working in the field of renewable energy, a decade of government 
inaction on greenhouse emissions and climate change and during which time 
they saw many of the field’s best researchers and technology move overseas.

The link between emissions in the energy sector and the broader issue of 
climate change is well established and has been widely acknowledged since at 
least 1992, the year of the first UN Earth Summit. Prior to 1992, the issue was 
acknowledged by environmental groups and much of the scientific community, 
but had yet to be fully grasped by governments. The debate that existed within 
the scientific community regarding the causes and symptoms of climate change, 
was used by governments — notwithstanding the precautionary principle — 
as an expedient reason not to take vigorous action to reduce emissions. In the 
late 1980s and early 1990s the deleterious effects of climate change seemed so 
long-term as to make any action in the short-term appear to be an overreaction 
to something that may or may not happen at some time in the distant future. 
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Source: Garnaut Climate Change Review 2008.

Earth Summit changed the language and the outlook regarding climate change. 
On 12 June, 1992, the UNFCCC was signed by 154 countries committed to setting 
a non-binding aim to reduce greenhouse emissions, with the ultimate objective:

… to achieve, in accordance with the relevant provisions of the 
Convention, stabilization of greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous anthropogenic 
interference with the climate system. Such a level should be achieved 
within a time-frame sufficient to allow ecosystems to adapt naturally to 
climate change, to ensure that food production is not threatened and 
to enable economic development to proceed in a sustainable manner. 
(UNFCCC: Article 2 1994)

From the outset, the UNFCCC recognised the role of technology in meeting 
emissions reduction targets, with Article 4.5 of the convention requiring 
industrialised and developed countries to ensure that developing countries 
have access to appropriate technology to assist them to move to a carbon-neutral 
economy. Moreover, within the diverse and expanding sphere of technology, 
that related to renewable energy has been central:

Solar energy and wind-generated electricity — at current levels 
of efficiency and cost — can replace some fossil-fuel use, and are 
increasingly being used. Greater employment of such technologies can 
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increase their efficiencies of scale and lower their costs. The current 
contribution of such energy-producing methods to world supplies is 
less than 2 per cent. (UNFCCC 1994)

The case for solar

For Kaneff, the reason for researching and pursuing solar energy was quite clear:

The reason is [that] you want to get rid of the polluting effects [of 
coal] … It wasn’t enunciated [that way] in the media, but we were not 
media people. We were in a different world altogether. We [didn’t and] 
still don’t want the world to go nuclear. There will probably be a lot 
more nuclear energy used but imagine what happens if there’s another 
Chernobyl through someone making a mistake, and people do make 
mistakes. I mean, you make a mistake in a coal-fired power station, well, 
OK, you have a bit of an accident, but it doesn’t last for generations — 
hundreds of generations. (Kaneff, interview 2008)

In 2011, the catastrophic nuclear incident at Fukushima in Japan, which 
occurred as a result of an earthquake and tsunami, brought Kaneff’s words to 
stark realisation. As a result of the Fukushima disaster, the Japanese government 
is now looking to Germany for solar and other renewable energy technology.

The long-term environmental costs of coal and nuclear power, cited here by 
Kaneff as an incentive for pursuing solar energy, is a recurrent theme in much of 
the literature on renewable energy. The pollutant effects of coal-fired energy on 
the environment have been apparent and acknowledged for a long time. The use 
of coal as the principal fuel burnt in the United Kingdom predates the Industrial 
Revolution, with coal being used for domestic heat and most industrial processes 
since the 17th century. The UK Clean Air Act of 1956 was enacted as the first 
piece of legislation ever to deal explicitly with emissions as a means of reducing 
particulate emissions that had contributed to the chronic problem of dirty air 
and heavy smog for centuries. The result of the Act was the use of cleaner coals 
and the removal of power stations to locations outside the urban areas. While 
this achieved a reduction in particulate urban air pollution, increased visual 
amenity and improved human health, emissions of carbon dioxide through 
burning coal for energy were not restricted. These are the invisible emissions 
which contribute to the greenhouse ‘global warming’ effect. 

Sulphur dioxide, SO2, is created when the sulphur present in coal is burnt and 
consequently combined with oxygen during combustion. In the atmosphere 
it combines with atmospheric moisture to form sulphuric acid — ‘acid rain’ 
— which can pollute waterways through acidification. Carbon dioxide, CO2, 
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is the most prevalent greenhouse gas produced by fossil fuels and, of these, 
coal releases more than any other during the burning process. CO2 is colourless 
and odourless. A vast amount — 28,431,741 tonnes — was emitted into the 
atmosphere as a result of human activity in 2006, of which almost 76 per 
cent came from the energy sector (United Nations Development Programme, 
Millennium Development Goals). 

In 1974 Time magazine ran a cover story entitled ‘Another Ice Age?’ which 
speculated that global cooling was taking place as a result of particulate emissions 
in the atmosphere blocking the sun’s heat from reaching the earth (Eberhart 
2007: 221). Coincident with the publication of the Time article, scientists were 
gathering from around the world to launch the Global Atmospheric Research 
Program in an effort to determine influences on the world’s climatic system and 
the effects, if any, of human agencies. Over a period of years, largely though a 
study of polar ice cores, they found that temperature variations corresponded 
with changes in atmospheric CO2 concentration: as concentration of CO2 
increased, so too did the global temperature. 

The case against nuclear

Nuclear power has been promoted for decades by various advocacy bodies and 
research institutes such as (in the United States) the Nuclear Energy Institute 
(NEI) and the governments of countries that either have a strong nuclear 
program or, in the case of Australia, a wealth of uranium available for trade. 
Nuclear power is billed as the clean alternative to coal, with the NEI, for 
example, giving a high priority to the promotion of its environmental benefits: 
‘Nuclear energy is America’s largest source of clean-air, carbon-free electricity, 
producing no gasses or air pollutants’ (Nuclear Energy Institute 2009). The 
problems associated with nuclear energy have been well documented over 
a number of decades and include the disposal of nuclear waste, power plant 
decommissioning, the potential use of spent fuel rods in weaponry systems, 
and the dangers of accidents occurring within nuclear power, stations such 
as occurred at Three Mile Island (United States) in 1979 and, disastrously, 
Chernobyl (Union of Soviet Socialist Republics) in 1986 and Fukushima in 
2011. As Andreas Luzzi (interview, 2010) adds, commercially very important 
additional challenges include fuel supply limitations (decreasing ore grades, 
mine disasters, objections to mining), economic viability without government 
support (federal loan guarantees, preferential lifelong power purchase mandates, 
limited insurance liabilities, planning risks), unsafe facilities (fuel reprocessing, 
fast-breeder technologies), development costs and skills as well as shortages of 
capabilities (engineering, manufacturing and operation). Kaneff also stresses 
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that what is not usually considered in nuclear energy production assessment is 
the large amount of fossil fuel burned to gain and process the ores and actually 
build and ultimately dismantle the power station itself.

The Australian Nuclear Science and Technology Organisation (ANSTO) promotes 
the use of nuclear energy in Australia by suggesting that Australia will be left 
behind at a global level. ‘Australia stands at the crossroads in deciding its nuclear 
future. Does it want a backseat or a leadership role?’ (ANSTO 2009). The CEO 
of ANSTO, Adi Paterson, states bluntly on the ANSTO website, ‘In my opinion, 
no modern nation will survive the 21st Century unless it is deeply immersed in 
nuclear science and technology’ (ANSTO 2009). 

If the solar energy researchers are in general agreement on one thing, it is that 
nuclear power is not the answer to the energy question. Kaneff comments that 
‘we didn’t want the world to go nuclear’, a sentiment echoed by Peter Carden. 
Keith Garzoli joked that he referred to ‘nuclear energy’ as ‘unclear energy’. 
Andrew Blakers noted that, paradoxically, even while there was institutional 
reluctance to accept solar energy there has been a lot of community support as 
‘people have been interested in solar ever since nuclear energy became a serious 
prospect’. Bob Whelan stated that it takes 12–15 years to build a nuclear power 
station, making it unviable as a source of energy for the immediate future. 

It should also be noted that Germany, once one of the world leaders in nuclear 
energy and the crucible of the anti-nuclear and peace movements of the 1960s, 
is committed to phasing out its nuclear power stations. Extremely rapid growth 
in wind and solar utilisation has occurred during the past decade. In recent 
years, wind and solar power accounted for the largest shares of the additional 
energy capacity that has been commissioned in Europe and the United States. 
This trend is likely to strengthen, and spread to other regions of the world. Solar 
power is now having a substantial impact on the meeting of daytime electricity 
demand.

Grassroots support

Grassroots and community concern about climate change is a tangible driving 
force. Over the past few years there has been a proliferation of groups, 
organisations and networks, all tapping into community concern and anger 
about what is perceived to be an issue that can be mitigated, if not reversed, 
through positive action. One of the focal points for many of the grassroots 
groups is energy use, domestic and industrial, and the promotion of solar energy 
as the accessible and immediate alternative to fossil fuel is a constant theme. 
Solar power is perceived to be viable, affordable, safe and easy to obtain as well 
as maintain. Yet, despite the very popular rebate programs and official words 
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of support for the solar industry, support for rapid growth of the Australian 
solar energy industry has hitherto been relatively weak, compared with that 
expressed in other countries. In recent years, however, photovoltaic power 
system deployment has grown very rapidly, driven initially by attractive feed-
in tariffs, and now by the fact that the cost of solar power (without subsidies) 
has fallen below the retail and commercial electricity tariff in most places in 
Australia. New wind and photovoltaic installations in Australia are major 
components of the overall basket of new electric power capacity installed each 
year. 

Whelan (interview 2008) commented that in Israel, ‘every house, by law, has to 
have a solar hot water system. That’s it, no mucking around. They look horrible 
... architecturally they’re disastrous but they work.’ Queensland University 
of Technology’s Janis Birkeland is a specialist in green buildings and a strong 
advocate of solar energy in both new buildings and in retrofitting old buildings. 
She suggests that whole cities can — and should — be retrofitted in such a 
way that increases their ‘net sustainability’ (Birkeland 2008: 25). Capturing the 
energy of the sun through systems integrated into buildings is a major part 
of reducing the urban environment’s dependence on non-renewable resources 
and overall greenhouse emissions. Many urban planners and local government 
authorities, however, continue with traditional designs.

Blakers (interview 2008) recalls that he noticed a distinct turning point in 
Australia for solar energy and the acknowledgement of climate change in 2006, 
when he was invited to speak at a forum for resource companies: 

… and we had ratbag companies which had all these hired guns and 
some of the hired guns in the forum listened attentively as I talked 
about solar energy and I realised that finally we had won the battle 
to get climate change recognised. That’s very different from what has 
happened in the past — essentially the resource companies, about two 
or three years ago finally decided that they couldn’t deny that climate 
change was real. Some continue to conduct a rearguard action in a very 
similar fashion to the cigarette companies but it’s no longer overt, but 
more covert. (Blakers, interview 2008)

It is almost 40 years since Kaneff and colleagues began solar energy research, 
outside the mainstream research of the Research School of Physical Sciences 
and Engineering. During that time, scientific understanding of anthropocentric 
climate change has increased and broadened in parallel with solar energy 
research. Finally solar energy is being taken seriously as a genuine alternative 
to the energy status quo and as a means of reducing the carbon emissions 
contributing to climate change. 




