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2. Why solar? Why then?

Solar energy research began at ANU in 1971 at a time when renewable energy 
and ecological imperatives were not high on the social or political agendas. 
When Stephen Kaneff began his work in solar energy at ANU in 1971, Australia 
had a population of 12.5 million, the Prime Minister was Billy (later Sir William) 
McMahon and the national anthem was God Save the Queen. The average weekly 
wage for men was $95.60 and for women $73.60 (Australian Bureau of Statistics, 
1971a), and there was only a 37% female participation rate in the labour force. 
A brand new Holden HQ sedan cost $2,370; the median price for a house was 
$21,200 in Sydney and $18,000 in Canberra (Abelson and Chung, 2004: 8). 
Australia still had a military presence in the Vietnam War and had no formal 
diplomatic or economic relationship with China. There were only 15 universities 
in Australia, with a total student enrolment of 123,776, of which 31% was 
female and 69% male. It was a socially and politically conservative period, 
dominated internationally by Cold War politics and domestically by some of the 
most colourful and controversial state premiers in history: Robert Askin, Henry 
Bolte, Joh Bjelke-Petersen and Don Dunstan. Major social discussions were 
emerging in the public domain including the women’s equal pay movement, 
arguments over the Vietnam War and environmentalism. The national economy 
was stumbling at the end of the Long Boom period. In this social climate, the 
decision to pursue energy research in the largely uncharted area of solar energy 
must have seemed a somewhat radical departure from the expected path for an 
academic at The Australian National University.

Australia’s need for electricity was rapidly growing due to the post-war economic 
boom. The Snowy Hydro Scheme was operational, but the ABS 1971 Yearbook 
noted that, with the exception of the Snowy Mountains, Tasmania, and “the 
narrow coastal strip along the east coast of the mainland”, rainfall for the rest of 
the country was insufficient to make hydro power viable and that: 

By far the most important source of energy used in the production of 
electric power in Australia is coal. At 30 June 1970 thermal power 
equipment represented 70.7 per cent, hydro plant 26.9 per cent, and 
internal combustion and gas turbine equipment 2.4 per cent of the total 
installed generating capacity. (Australian Bureau of Statistics, 1971b: 947)

The Yearbook went on to predict that:

The future electric power plants on the mainland of Australia will be 
predominantly thermal or thermo-nuclear installations, and in an electrical 
system in which the greater part of the energy is generated in thermal 
plants it is usually found that the hydro installations operate to the best 
advantage on peak load. (Australian Bureau of Statistics, 1971b: 951)
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Why, then, were Kaneff and his colleagues moving away from the predicted 
trends of coal and nuclear power to follow the sun?

A road less traveled: The decision to follow the sun

For Kaneff, nuclear energy simply was not an option. He recalls that prior to 
1970 the ANU Department of Engineering Physics was already involved in a 
number of projects investigating fusion energy at the small experimental scale. 
The department, which began as the Department of Particle Physics under Sir 
Mark Oliphant, was changed to Engineering Physics when one of the chief tools 
of particle physics, the homopolar generator, became available for high power, 
very large volume experiments, although these were still mainly directed towards 
the kind of work that had been undertaken in particle physics. There was a 
department of Nuclear Physics in the Research School but Kaneff’s Department 
of Engineering Physics was looking at other aspects of fusion energy, including 
magnetic confinement fusion. There was an expectation among researchers and 
energy policy makers alike at that stage that nuclear energy was going to be 
very successful, safe, and would be produced inexpensively. 

Of course the people in the know knew that that wasn’t the case, but 
that was the view that was being put out. Well, we didn’t accept that 
view, we happened to know a bit more about the kind of things you 
get out of nuclear energy that we decided that was not the solution, 
certainly not nuclear fission energy. (Kaneff, interview 2008)

Nuclear fusion energy entails the fusing together of light elements such as 
hydrogen and tritium (obtained through a supplementary reaction from lithium) 
rather than the fission of heavy elements such as uranium. Fusion was being 
promoted as an even better long term energy option than nuclear fission. Kaneff 
held real concerns regarding nuclear energy. Many of his concerns arose due 
to the lack of time, and therefore research, in nuclear energy between the first 
laboratory nuclear chain reaction, the dropping of nuclear fission bombs on 
Hiroshima and Nagasaki, and the call for nuclear power-generated warships, 
submarines and electricity generation. 

As far as fusion energy was concerned the first fusion bomb was dropped 
on Bikini Atoll in 1951 … and here it is, more than 50 years later, and 
there is still no controlled thermo-nuclear fusion. What that means is 
that it is very difficult to achieve, if ever, in the laboratory. It’s what 
the sun gives us – power. We’re using fusion energy but it comes from 
the sun – a very safe place to be because we don’t have to deal with the 
waste, and the only radiation we have is sunburn. (Kaneff, interview 
2008)
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Peter Carden, held similar misgivings about nuclear energy, particularly the 
difficult engineering problems associated with nuclear fusion power generation. 
Carden had already gained international recognition for his work in high magnetic 
field generation, and the establishment of a high field magnet laboratory in the 
RSPhysS. He had also experience in superconductivity research at MIT. Given 
that nuclear fusion reactors relied on magnetic confinement he was uniquely 
placed to study fusion reactors from an engineering point of view. He was able 
to do this during a period of study leave at Oxford University. At this time 
Carden was convinced that the new cutting edge of research was going to be 
long term sustainable energy sources. If the answer was nuclear fusion then 
he knew he could make a contribution.  But was nuclear fusion the answer? It 
took a few months for him to decide that the engineering problems inherent 
in a commercial fusion power source were going to be almost insurmountable. 
With that option disposed of he turned to what he instinctively knew was the 
only plausible long term energy option for the world, solar. In December, 1970, 
towards the end of Carden’s period at Oxford, he met with Kaneff in the farm 
house where he resided near Oxford and during a long discussion he gave his 
assessment of fusion and belief that somehow solar had to be the answer. By 
the time he returned to Canberra Carden had made up his mind being now 
determined to take up solar energy research. This accorded well with Kaneff’s 
plans for the department as he wished to introduce this field but needed a high 
level researcher to help start it. Carden, he felt, would be an ideal candidate 
for this role. He subsequently formally introduced the field with the objective 
to ascertain the feasibility of solar energy as a source for providing substantial 
new benign energy resources and with an open charter as to what to do. Thus 
was formed the new Group consisting initially of just one person: Peter Carden. 
As he developed his agenda and new people were added he headed what was 
to become the “The Energy Conversion Group” within the Department of 
Engineering Physics with objectives to ascertain the Feasibility of the mass 
utilisation of solar energy. 

Carden and his collegues were soon to be encouraged (interview, 2008) and 
influenced in the early 1970s by the famous book The Limits to Growth.

The Arab oil crisis occurred about 12 months later, giving the research added 
momentum, and Carden believes this was also the point at which the public 
became interested in the solar energy research being carried out, in much the 
same way as current interest in climate change is again focusing the public 
interest on renewable energy, and in particular solar energy. 

By the end of 1975, Peter Carden's Energy Conversion Group included, Owen 
Williams, Winston Revie, Bob Whelan and five other staff. Williams helped 
exclusively with solar-driven thermochemical systems while Carden pursued 
the quest for economical solar collectors. He had ascertained that sheet metal 
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reflective paraboloids had a chance of meeting the strict economic limits imposed 
by the competition from coal and oil and sought methods for mass producing 
these and controlling large numbers with computer technology.

Whelan remembered strong public interest, although much of it, he believes, 
was driven by media ‘stunts’ of the type in which demonstrations of solar energy 
for the cameras included using the solar dish foci to ignite pieces of wood or 
melt stainless steel. Whelan recalled that, while this was spectacular and made 
for good colour photos in the newspapers, community interest in the actual 
technicalities of the research was minimal. There was, however, considerable 
support for their work evident in the public outcries whenever it was reported 
that funding for solar energy research had been cut. In a view shared by many 
of the other early solar energy researchers, Carden’s explanation for the level of 
public interest is simple: 

[It was] because of the oil crisis. It was the same sort of public interest 
then as there has been just recently and it’s such a shame that it didn’t 
take off at that time and continue through to now. But at that time, 
although there was a great public interest, there were great forces against 
us. (Carden, interview 2008)

The ‘great forces’ mentioned by Carden included the coal and nuclear power 
lobbies, which gained considerable political ground during the oil crisis. In a 
1974 interview for the NSW Institute of Technology newsletter, Communique, 
Dr Terry Sabine, the Head of the School of Physics and Materials, N.S.W. 
Institute of Technology, commented that the oil crisis had resulted in an increase 
in government funding for solar projects bringing it to $500,000 for 1975 
compared to the $10m funding to be provided in the same year to the Atomic 
Energy Commission. It was clear where the power lay. (Communique, 1974: 4)

At ANU, community support notwithstanding, the Department of Engineering 
Physics was facing similar battles over funding research in solar energy. All 
political indications pointed to a future powered by coal or nuclear energy, and 
research into solar energy seemed to be a diversion at best into a technology 
that would never be part of the mainstream. In December 1974, the Head of 
the Research School of Physical Sciences, Professor (later Sir) Ernest Titterton, 
informed Stephen Kaneff that the Australian Institute of Nuclear Science and 
Engineering (AINSE) Council had approved funding for only three of the 
five solar energy projects proposed. Given the focus of AINSE is essentially 
on furthering research in nuclear energy, it was perhaps unsurprising when a 
year later, only one project actually received funding. In 1976-77 government 
funding to universities was tightened, resulting in the RSPhysS requirement 
that solar energy needed to operate on outside funds if it was to continue.
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In the face of such opposition, others may have abandoned the idea of solar 
and turned instead to the more conventional areas of research in the energy 
field. However, Kaneff and his small but growing team, with a firm belief in the 
scientific integrity and practical application of their work, looked elsewhere 
for the necessary research funding. Between 1971 and 1985, the Solar Group 
published important scientific papers and reports. Carden’s work in solar 
thermo-chemistry continued with funding until 1977 when university funds 
were discontinued. While the department could continue to pursue their 
solar work with departmental staff, they couldn’t access additional university 
research funds. Because of the absence of Government funding mechanisms for 
applied science and engineering at universities at the time, the team turned to 
the private sector. Over 100 potential backers were contacted by Kaneff and 
Carden in 1977, with a grant for the thermo-chemical work finally coming from 
the unlikely source of Uncle Ben’s pet food manufacturer, with a donation of 
$50,000. This company had a policy of donating money to a good cause every 
time they opened a new facility, and Kaneff’s approach coincided with the 
opening of a new plant near Bathurst. 

In 1978, Kaneff was contacted by the New South Wales government regarding 
ways in which solar energy usage could be enhanced. This contact came about 
because of the external focus and activities of the group as well as its reputation 
through published works and conference presentations in Australia and USA. 
Kaneff remembers that, while he didn’t want to derail the thermochemical work, 
which was producing good results, the opportunity for leverage through the 
New South Wales government was too good to miss. The area of research which 
he considered needed further development at that time was solar collectors: “It 
so happened that when the NSW government asked us what we could do to 
enhance solar energy immediately, I was able to put up a proposal for a small 
solar thermal power station in outback NSW because they wanted remote 
areas and you couldn’t get much more remote than that – in this part of the 
world anyway.” In 1979 the project details were finalised and funding from the 
government agreed upon. The White Cliffs project was up and running.

The Oil Crisis and changes in international policy

By the early 1970s, there were indications that oil would not be in endless 
supply. Although what came to be known as the Oil Crisis occurred largely 
due to economic and political factors rather than the actual availability of oil 
resources, it sharply focused the attention of energy policy makers, economists, 
leaders of industry and consumers on the limitations of oil-dependent industrial 
expansion and unlimited consumption, based on the simple principle of supply 
and demand. Concerns about security of energy supply from a political point 
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of view also emerged. In 1972 and 1973 there was a major surge in demand 
for oil, driven by a simultaneous surge in industrial growth in the US, Europe 
and Japan (Vernon, 1976: 3). Vernon states that the increased demand for oil 
occurred partly:

… because of delays in bringing nuclear power plants into operation, 
and because of various antipollution controls [which in the US] reduced 
somewhat the efficiency of gasoline. (Vernon, 1976: 3)

The OPEC nations increased the price of oil fourfold, nationalised the oil producing 
assets of the international oil companies and threatened to disrupt the oil supply 
to developed nations. As a result of what became a complex interweaving of 
politics and industry, the international political landscape shifted permanently 
as the relationships between oil-exporting and oil-importing nations altered to 
facilitate and accommodate the new economic situation. 

In 1975, with the political situation still volatile, the then US Secretary of State, 
Henry Kissinger, oversaw the establishment of the International Energy Agency 
(IEA). Based in Paris, the IEA’s role initially was to facilitate a collective response 
to the oil crisis and any future disruption to global oil supply. Over time it 
has evolved as an international energy policy body as well as functioning as 
a non-partisan body for cooperative energy security. Around the same time 
as the IEA was established, the Ford Foundation Energy Policy Project in the 
USA released its final report, A Time to Choose: America’s Energy Future, in 
which the authors proposed changes to existing energy policy including more 
efficient energy options and alternative energy sources that would maximise 
conservation of energy supply. The Carter administration accepted the report 
and began to provide federal funding to alternative energy research, including 
the establishment of the National Renewable Energy Laboratories (NREL).

In the 2006 documentary “A Crude Awakening”, on the prospect of what is 
now popularly known as ‘peak oil’, the petroleum geologist Dr Colin Campbell 
asserted that the peak of oil discovery had occurred in the 1970s and that we 
were only then, some 35 years later, facing the peak and subsequent decline 
in oil production. As early as the 1950s, an American geophysicist, M. King 
Hubbert, predicted ‘peak oil’. In a 1976 television interview, which was repeated 
in the 2006 documentary, he discussed the research underpinning Campbell’s 
position: that oil discoveries peaked in the 1970s and production would peak in 
the 2000s before declining rapidly. Oil price volatility in the 1970s, combined 
with the growing environment movement (which incorporated the anti-nuclear 
movement) and US federal support for renewable energy, began to change the 
way the developed world regarded its energy sources. This was the global 
picture when Premier Wran provided funding for the White Cliffs solar thermal 
project.
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The Club of Rome’s influential report on human development, The Limits to 
Growth, published in 1972, added a further dimension to the question of energy. 
While noting that “the technology of controlled nuclear fission has already 
lifted the impending limit of fossil fuel resources [and that] it is also possible 
that the advent of fast breeder reactors and perhaps even fusion nuclear reactors 
will considerably extend the lifetime of fissionable fuels, such as uranium” 
(Meadows et al, 1972: 131), the authors were very cautious in their evaluation of 
a future nuclear-powered world on the basis that, with even the most optimistic 
outlook on resource availability, increased pollution and its associated costs 
would still pose limits.

‘Unlimited’ resources thus do not appear to be the key to sustaining 
growth in the world system. Apparently the economic impetus such 
resource availability provides must be accompanied by curbs on 
pollution if a collapse of the world system is to be avoided. (Meadows 
et al, 1972: 133)

Through a system of modelling, a world with ‘unlimited energy resources’ was 
promulgated, with the model showing that population growth, food production 
and industrial output would be impeded and then reversed by an exponential 
increase in pollution generated by the provision of unlimited energy. According 
to the 1972 model, this decline would occur in the first half of the 21st Century.

The Arab oil embargoes of the 1970s assisted in creating a public acceptance for 
solar energy that was reflected in increased funding and political acceptance. Dr 
Roger Gammon, who arrived at the New South Wales Institute of Technology 
from the UK in 1972 to undertake solar energy research and was later associated 
with ANU through the White Cliffs project, recalled that as a direct result of the 
oil crisis his department was able to advance their work significantly: 

Our total budget for one year was close to a million dollars. I know some 
of the projects right over the life of the funding. The evacuated tubular 
collectors were over a million dollars, so there was plenty of funding, a 
lot of interest in the media and the public, and I think we all felt it was 
very exciting times and renewable energy in solar energy systems were 
just around the corner…

It was only the economics and the competition from cheap coal-fired 
power stations and cheap other fossil fuel energies that really killed 
it all off. Once the oil crisis of the 70s was over, the economics never 
stacked up and governments just abandoned the whole thing. (Gammon, 
interview 2008)

In a 1977 radio interview on a program called Inside Sydney, the interviewer, 
Peter Young, asked Gammon about public interest in solar energy. During the 
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interview Gammon mentioned that an extension course on solar energy being run 
by the Institute had over 150 applicants – well over double the numbers they had 
expected. The extension course, consisting of eight evening lectures and some 
weekend demonstrations, was to cover such areas as industrial and domestic 
heating and cooling, solar energy and architecture, alternative technology and 
‘home handyman’ solar technology, electricity power generation, and extensive 
computer simulation demonstrations to show “how Australia would benefit if it 
adopted a solar energy policy”. The nature of solar energy is such that it appeals 
to the layperson in ways that other energy forms do not: it is difficult to imagine 
nuclear or thermal engineers running courses for home handyman enthusiasts 
to build their own backyard nuclear power plants. Solar energy, on the other 
hand, is accessible and explicable. 

The sun is a vast, visible, low-pollution and inexhaustible source of energy 
that can be harvested without the need for huge, complicated installations. 
The enormous growth of roof-mounted photovoltaic systems in recent years 
is testament to this. Coal-fired and nuclear power stations come with innate 
environmental risks and represent a level of industry, security and technology 
that physically removes the source of power from its consumers. Thermal power 
plants are built away from urban areas while nuclear plants are isolated and 
hidden by fences and tight security systems. The implicit message is that these 
places are not safe to be near, nor are they aesthetically pleasing, and thus need 
to be sequestered from the human environment. Solar panels, on the other 
hand, cause minimal hazard to the public and the environment. Domestic units 
are clearly visible on many roofs in the suburbs and the larger commercial solar 
farms resemble larger versions of the panels anyone can have installed on their 
roof. These factors have, over the past four decades of solar energy research, 
contributed to its positive acceptance by the general public.

Vision and rear vision

According to Kaneff, the university’s attitude towards the sort of applied 
research being done by the Department of Engineering Physics in solar energy 
was somewhat myopic. The prevailing conservatism of the Research School 
of Physical Sciences meant that the pursuit of “pure” academic research, as 
measured by traditional metrics such as journal publications, would take 
precedence over the applied research of the kind being undertaken by Kaneff’s 
department. Applied research, as perceived by senior staff of ANU, was best 
undertaken by institutes of technology. This view was illustrated by the 
provision of funding to the NSW Institute of Technology’s School of Physics 
and Materials to enable them to carry out their solar projects at the same time 
as Kaneff was being told that his funding was being withdrawn. Indeed, whilst 
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ANU has an excellent track record in research, research metrics show that it 
remains relatively weak compared with other “Great 8” Australian universities 
in applied science and engineering. Why is this? 

An unwillingness to become involved in politics is one possible answer, 
although, because the university itself exists through an act of parliament, 
ANU has always been closely aligned with politics. However, the high level 
legislative politics and the diplomatic negotiations between Government and 
University Council for the establishment of the university in the 1950s and 60s 
bore little resemblance to the often grubby electoral politics of money and media 
that tends to go on now. Funding has usually hinged on political decisions and 
agendas. 

Another reason is simply that, for a premier research institution, there was 
considerable pressure to maintain a high academic standard, as measured by 
journal publications and similar traditional metrics, at a time when institutes of 
technology existed to perform the function of applied research. It was deemed 
inappropriate for ANU to work in any field other than “pure” academic research. 
Kaneff and his team broke the mould, and once this was broken the opportunities 
to blend academic research with practical and commercial applications began to 
appear. 

The direction taken in the 1970s is not without its critics, and even Peter 
Carden, leader of the research team at the time, believes that it was a mistake 
to attempt a demonstration project such as White Cliffs without having done 
all the research to support it. Carden was always conscious of the culture of the 
RSPhysS and tried to accommodate by making the economics of solar concepts 
the focus of the group's research. His considerable engineering experience with 
Sir Mark Oliphant's projects and high field magnets had presented many ‘we 
could have worked that out before we started' occasions caused by a hasty 'suck it 
and see' approach. He was always fearful that White Cliffs would play into the 
hands of the coal lobby by demonstrating that solar power was uneconomical. 
As it happenned it took extra work to fix problems as they arose in the glare 
of the political spotlight. Scrutiny was particularly intense because the White 
Cliffs funding was a political decision, and therefore an opportunity for the 
Opposition to attack the New South Wales government. 

Kaneff now, with the benefit of hindsight, believes that the reason solar energy 
was not a high priority for the university establishment and administration 
actually had little to do with academic niceties and high academic standards. 
From his personal contact over the years with the main administrators concerned, 
along with colleagues and fellow scientists, he sees that a view prevailed, and 
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even now prevails in some areas, that solar energy is trivial and cannot amount 
to much. The perception he has received is that if solar energy, being so ‘simple’, 
was worth researching, someone would have done it a long time ago. 

In reality it is so complicated that [critics of solar energy] do not 
envisage how to proceed with it; they do not have the vision to see and 
understand how it can really be the only long term benign means for a 
long term energy future. (Kaneff, comment 2010)

It is also true that had there not been a White Cliffs demonstration system at 
the time, it is not likely that there would have been much progress at all in solar 
energy at ANU, since outside funds were available for short term research and 
development but not for long term solar thermochemical research or further 
investigation into design and manufacture of paraboloidal mirror collectors. 
Gaining funds for White Cliffs was instrumental in enabling the survival of 
thermochemical research, not least by enhancing the public visibility of the 
group. Research approaches differ as well, and while some see that projects are 
almost never ready with complete information to implement in the real world, 
others believe that moving to  the real world reveals problems which need 
solution and cannot be even predicted in academia. Kaneff considers that the 
White Cliffs project came along at just the right time to allow real progress to 
start, and as in all engineering progress, one rarely if ever has all the information 
before starting.

Notwithstanding the critics however, vindication, if any is needed, for Kaneff 
and his team, exists in the current interest and success of solar energy in the 
public sphere. They pioneered this field of study against a wall of resistance, and 
the reward for their perseverance is now a tangible reality, against a backdrop 
of environmental problems with oil production, pressure on the coal industry 
to reduce emissions, and nuclear energy still politically and socially unviable 
in many countries. Wind and solar energy are finally emerging as accepted 
alternatives. The politics of solar energy will be dealt with in a later chapter 
but, even more than at the time of the oil crisis, the public is now embracing 
renewable sources as the future energy. Concerning the early problems Kaneff 
takes a resigned view: 

… it doesn’t matter what the university does or does not do, but in 
the short term it makes life unpleasant … administrators generally are 
not up to date – they don’t have the vision, they don’t appreciate the 
problems. Who can blame them? (Kaneff, interview 2008)


