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ABSTRACT

This research is founded on the notion that energy efficiency should be a standard
design characteristic of all housing, and that government action to mandate
performance standards for new homes fails to recognize that most people live in
existing, often inefficient dwellings. Factors contributing to the nature of existing
housing, advantages of energy efficient homes and reasons for the lack of up-take of
energy efficiency are investigated. The multi-scalar context for improving existing
housing is presented, outlining the international movement towards sustainable
development, which embraces sustainable housing and the implicit equity issues of
good housing being an essential need for all people, in particular the disadvantaged.
The heat transfer principles, techniques and potential benefits of conducting a retrofit
to improve the energy efficiency of older conventional housing are researched and a
case study retrofit carried out. Four rooms of the study house were monitored for
room temperature for one year before the retrofit and then for a further year, and on-
site external temperatures were also recorded continuously. Despite some site
constraints, including extensive shading of the house, improvements in thermal
comfort conditions in the house have been observed, together with a small overall
reduction in energy consumption. Most significant were the improvements in the
health of family members, especially that of the children, with lower frequencies of
ill-health reported and much more rapid recovery times. These findings confirm a
growing body of international research linking poor quality housing with higher rates
of respiratory and cardiovascular disease and increased winter mortality levels.
Traditional cost-benefit assessments of energy efficient retrofits have considered
financial and, more recently, environmental factors, but need to be expanded to
include the substantial, but difficult to quantify, social gains associated with

enhanced quality of living environment and occupant health.
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Through the slanting rain in the headlights the For Sale sign with the large SOLD sticker
slapped across it was a demoralising sight. The cottage almost at the limit of the car lights
looked most appealing — just what | was dreaming of for my first home — and just where |
wanted to live. | returned to my rented sleep-out and only rang the real estate agent back
because | had told his wife | would, when | rang earlier to find out if it had sold, and he had
been out. That act of politeness in the face of defeat saved me. He wondered if | would mind
a cottage like that with more land. Mind? I'd prefer it. Well, he had one coming up soon as a
deceased estate. Where? Right next door. | pestered him for weeks as legal arrangements
dragged on, until he assured me that | was the only one still interested. The 120 year old
mudbrick cottage on a couple of acres in a quiet, scenic part of the Adelaide Hills was to be

mine.

Eventually, in the middle of the first Oil Crisis, | gained custody of the property, which had
been in one family from the time it was built circa 1850. The rear of the four-roomed cottage
was perched at the top of a north-facing slope, although | knew nothing of the value of this.
As | recall the north wall had but one window in it. This window was about 45 centimetres
square, broken, and when | lent a five metre plank up to it, it provided access to the house
for my new kitten. Within a year | built an extension out from the north wall — a bathroom,
laundry and toilet (as it lacked these), and a second bedroom in the north-west (which | later
came to refer to as ‘the sunroom’). No publications on energy-efficient house design had yet
reached the bookshops of Adelaide, even if I'd been looking.




CHAPTER 1: INTRODUCTION

1.1 Background

1.1.1 Global Context

The issues of sustainable development are becoming increasingly acute as the level
of resource consumption continues to rise in the industrialized countries, and begins
to climb in the developing nations (OECD 2001,Worldwatch Institute 2000). OECD
figures show that from 1980-1997 Australian electricity consumption rose by 80%.
The oil crises of 1973-4 and 1979-80 resulted in several national governments
instituting programs to improve residential energy efficiency of both existing and
new buildings to relieve pressures on oil stocks. Once oil prices fell, some
governments felt the imperative had been removed. Nevertheless there has been a
consequent reduction in household energy consumption per household, but overall
residential consumption has increased due in part to the increasing number of
households, and in part to a decrease in household size (Ekins, Russell and
Hargreaves 2002, p.42). International scientific concern at the potential for
uncontrolled increases in carbon dioxide emissions to contribute to global climate
change through enhanced greenhouse effect has fuelled renewed interest in
improving residential energy efficiency since 1990 (Houghton, Callander & Varney
1992, Healey 2000). The residential sector is a major contributor to resource
consumption and greenhouse gas production, as well as air pollution from coal-fired
power stations, as it accounts for 22 per cent of global energy consumption (Parker,
Rowlands & Scott 2003, p.169). Currently there is a global movement to create more
sustainable buildings. At the 2002 Johannesburg World Summit on Sustainable
Development, detailed submissions were made by the International Council for
Research Innovations in Buildings and Construction, as well as the Confederation of
International Contractors Association, on the new agenda for building. Nationally,
the Australian Building Codes Board has suggested ‘environmental sustainability as
a goal of the Building Code of Australia in future reviews.” However, the Federal
Government sends a mixed message to both the global and Australian communities
on sustainability by not ratifying the Kyoto Protocol to reduce greenhouse gas
emissions to the level of eight per cent above 1990 levels, for which it negotiated a

special dispensation. In its 2004 environmental policy statement the Federal



Government also indicates it is less interested in the practice of renewable energy
than in the theory of geo-sequestration, a preference that privileges coal and
petrochemical producers who will receive grants to research unproven theories and
have no incentive to decrease emissions. Renewable energy production is a proven

source of pollution-free energy, but remains an under-resourced industry.

1.1.2 Local Context

While the Federal Government fails to increase support for sustainable energy
production, some of the Australian States and Territories have taken steps to mandate
improved energy efficiency in new home design. The Australian Capital Territory
has introduced a five star energy rating requirement for new homes and mandatory
disclosure of home energy rating at point of sale for existing homes (Public Works
2004). Victoria introduced a new five-star energy rating requirement in conjunction
with the Building Code of Australia for all new homes from January 2003, while
Tasmania opted for a four-star requirement from the same date. These initiatives
focus on new structures, which constitute a mere 2 per cent of the built environment

(Harrington and Foster 1999a, p.42).

Tasmania has the oldest housing stock in the nation, 23 per cent of homes having
been constructed before 1955 (ABS 2000). With the highest proportion of timber
homes in the nation (32 per cent) (ABS 2003), the Tasmania building stock has a
particularly low energy rating. The bulk of housing is poorly constructed and
maintained for energy efficiency but will be lived in for decades to come.
Legislative changes to the Building Code will take years to have impact on a
significant proportion of the building stock. One reason for the significance of this
thesis is that ‘energy efficient new dwellings only serve to limit the rise in energy
consumption and do not reduce the current energy consumption’ (Oreszczyn 1992,
p.176), so it is necessary to seek ways to upgrade the efficiency of existing homes

now.

In addition to the environmental arguments for improving residential energy
efficiency, there are some pressing social reasons. In his Barnett Oration on
Sustainability and Housing (September 2002), Professor Peter Newman noted that

one of the overlooked foundational principles of sustainable development embraces



equity and human rights. Given a choice, most people would prefer to spend less for
essential services, but Australian Bureau of Statistics figures (2004) show that for
40% of Tasmanians, income support is their primary income. A social report by
Anglicare (2002) indicates that for many financially disadvantaged Tasmanians a
choice must frequently be made between paying their electricity power bill or food
purchases. The disadvantaged stand to gain appreciably by being able to reduce their
expenditure on energy and enjoy the benefits of an improved quality of life, if
improving the energy efficiency of their home also raises their comfort levels
Beyond comfort issues, there are various health implications of living in poor
housing with rooms too cold (WHO 1989), too damp (Somerville et al. 2000), and
too mouldy (Huby 1998). There has been very little research in Australia on the
impacts on the occupants’ health of energy efficient retrofits to their housing. If
people can be motivated to make the requisite modifications to their home for
minimal expenditure, they also will have gained from the principle of self-reliance

(Galtung 1979).

There is a wealth of literature on the need for energy efficient houses and on
interesting ways for those who are financially able to plan and construct them, but a
dearth of practical information on what people in conventional, poorly designed
homes can do to improve the circumstances in which they find themselves. The latter
may plan a renovation without encountering the concept of making it both energy
efficient and an enhancement of the house. Renters do not even own the space they
occupy. There is a need to find ways to facilitate change for renters as they can do

little to alter their housing conditions.

1.2 Aims and Objectives

Sustainability has been delimited as a normative concept and set of practices by
which to live (Armstrong & Stratford, 2004). According to the Western Australian
Government (2004), firstly, it embraces seven foundational principles: long term
economic gain; access, equity and human rights; biodiversity and ecological
integrity; settlement efficiency and quality of life; community, regions, ‘sense of
place’ and heritage; net benefit from development; and common good. Second, it
requires the application of four process principles: integration; accountability,

transparency and engagement; precaution; and hope, vision, symbolic and iterative
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change. The purpose of this thesis is to investigate questions of equity, settlement
efficiency and quality of life and the common good by examining why there are so
many houses with poor energy efficiency when it is so easy to design them better,
and to make existing houses work better. Why is energy efficiency in housing so
rarely a priority of governments, builders, or even of residents? Why 1is it the case
that virtually the only focus for improving energy efficiency in housing is on new
homes, when there are so many existing houses and so many disadvantaged people
living in them (often as tenants), with no chance to acquire a new one? Such
questions require attention to all four of the process principles of sustainability noted

above.

Given these broad aims, my particular objectives are to investigate various factors
that have contributed to the proliferation of inefficient housing. As part of that task, I
will specifically test and document the gains to be achieved in a house built in the
Hobart suburb of Taroona in the 1890s and owned by the Hobart City Council, by
retrofitting to improve its energy efficiency. This intrinsic case study (Stake 2000),
undertaken for its own — rather than comparative — merits, is designed to elicit gains
in comfort and reduced energy use. Two particular conditions of the retrofit assist in
my exploration of the relationship between energy efficiency and equity and quality
of life outcomes. The first is that the retrofit should be undertaken for the least
possible cost. The second is that the perceptions of residents be traced after the
retrofit. In this sense, the work does not represent research into the technological
dimensions of sustainable housing, although it is indebted to those dimensions. It
does, however, underscore the relationship between technological intervention and
the mix of behavioural, political and economic factors surrounding sustainable

housing.

1.3  Methodology

[ bring to the investigation my experiences of living in houses which were not energy
efficient and my (sometimes successful) attempts to redress their deficiencies. My
efforts were informed by personal forays into Do-It-Yourself energy retrofit
publications in the popular press, bolstered by investigations into passive solar
design. I also taught tertiary courses in natural resource management and produced

land management plans. In the Coursework immediately preceding the



commencement of this thesis, my practical past and personal commitment to sound
ecological and environmental practices was invested with the rigour of sustainability

and values studies, as well as the principles and aims of environmental planning.

The principle that sustainable development meets the needs of the present generation
without compromising the ability of future generations to meet their needs contains
within it two key concepts: that of ‘needs’, particularly of the essential needs of the
poor; and that of the limitations imposed by the state of technology and social
organization on the environment’s ability to meet present and future needs (WCED
1987, p.43). Housing is an essential need, not just of the poor, but there is a
fundamental level of quality of housing that is required. Recognition of the need for
minimum standards in housing is consistent with recognition of ‘quality of life’
criteria, whereby people have a right not just to life, but to a fulfilling life and all that
entails (Davidson 1999, p.31). Provision of appropriate housing is not limited by the
state of technology, but by some aspects of social organization, and those social
factors were also a focus of my attention in this study. There are ‘top-down’
bureaucratic factors and ‘bottom-up’ personal and community factors to investigate
when seeking to understand the lack of promotion of sound energy efficient housing.
The local government-based actions promoted in Agenda 21 from the 1992 Rio Earth
Summit on Sustainable Development provide useful strategies for change. The
notion of self-reliance (Galtung 1979) is also implicit in this thesis, for if ways to
improve housing can, at least in part, be undertaken by the occupants then

empowerment and self-fulfilment follow and enhance quality of life.

Finally, there were ethical issues of intrusion into the personal space of five people in
order to monitor their living environment before and after ringing changes on it. The
members of the family have been most helpful, the parents providing qualitative
information which has informed the study in significant ways, and they have all

shown interest in the study of their residence.
1.4 Scope and Characteristics of the Thesis

The thesis focuses on ways to improve existing housing and seeks to prioritize
methods for energy efficient upgrades of homes which are affordable for average- to

low-income and disadvantaged groups. While the ‘top-down” and *bottom-up’ social
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factors affecting up-take of energy efficient housing were both researched, the way to
effect change in the efficiency of existing housing is by actions at personal and
community level, so local government and community-organized ways to enhance
that prospect were investigated in greater detail. The research is intended to find
methods applicable to people improving housing in Tasmania, but results would be
expected to be valid for occupants of most housing in cool temperate and temperate

climates.

There are some characteristics of the thesis which influence the breadth of the study.
I commenced a little late in the academic year of 2002 (April) as I received delayed
notification of the award of the Tim Monks Environmental Scholarship which
supported my studies. Originally my work was to be completed in 12 months and, in
retrospect, I commenced monitoring the house in my case study before I had done
sufficient research to consider measuring a greater range of environmental variables
such as humidity and the temperature of internal surfaces of external walls. The case
study may have benefited from the commencement of on-site external temperature
measurements in June 2002 with the internal temperature monitoring, rather than in

November 2002 so that there was a full comparison with winter 2003.

The investigation of the effects of a retrofit on only one house means that results may
be site-specific, but I hope that it inspires further studies on a broad range of housing.
In my case study I made no attempt to monitor or influence the energy efficiency or
consumption behaviour of the occupants, although my research did cover influences
on behaviour. When assessing the net energy consumption of the household before
and after the retrofit, I did not take into account the embodied energy in the retrofit

materials as considered in detailed life-cycle analyses of homes (Fay 1999).

My case study has not sought detailed quantitative data but has benefited from a
combination of both on-site data recording and the important qualitative information

provided by the occupants.

1.5 Thesis Style and Structure

The thesis is richly informed by both qualitative and quantitative information, and

consequently has varied ‘voice’ in its presentation. Each chapter commences with a



vignette from a section of the author’s personal narrative. The narrative spans the
years during which the author was learning about energy efficiency issues through
experiences with properties he lived in, a time which extends to the commencement

of this thesis.

In chapter two I tease out the history of the development of the inefficient housing
which pervades our country now, before putting the case for efficient homes. The
reasons why we have not followed a process of establishing broad-scale energy

efficient housing are then explored.

The basic principles of heat transfer and how thermal comfort is assessed are
considered in chapter three, followed by considerations of the amount of energy
required to attain thermal comfort. Building on these heat transfer principles 1 use
chapter four to present the range of retrofit options available for making
improvements to energy efficiency of homes, emphasising the importance of

sequence and the level of complexity and expense associated with each action.

In chapter five I step back from homes to present a context for undertaking retrofit
actions, a context set in the global politics of events leading to adoption of a
commitment to principles of sustainable development by many nations, and the
continuing diffusion of actions to achieve sustainability down to local government

level. Some of the programs enacted by local governments are detailed.

Chapter six contains the story of the retrofit of the Hobart City Council house at
Taroona, Tasmania, this story emerging in both qualitative and quantitative form.
Additional investigations of housing studies I carried out in the Hobart area are

summarized along with some of the interest generated by the case study.

In chapter seven I undertake a synthesis of the ideas and information assembled in
the course of the journey of this thesis in order to define some ways to capitalise on
the experience gained. Finally I summarize the findings and make suggestions for

further research in chapter eight.



One thing | did add to the extension was a pair of the newly available flat-plate solar hot
water collectors and | had the plumber construct an adjustable rack so | could tilt them higher
in winter. (As a child growing up in a South-East country town | had noticed how weather
affected my daily movements, and early in secondary school in geography lessons my
interest in climate led me to an appreciation of annual changes in sun angles.) The external
hot water system | had mounted on a raised frame above the panels on the new roof. Earlier
that year, 1974, Premier Don Dunstan had infroduced an incentive scheme for the owners of
solar-heated hot water systems: any electric boosting needed would be available at a
reduced tariff. My boosting element was on a manual switch and | only used it when
necessary. That summer my total power bill was $7. | must confess to having a trained
frugality. As a boy, | recall my mother saying whenever | left a light on, "Your father only
works for ETSA [Electricity Trust of South Australia], he doesn’t own it!’

The fork in the road which brought me to this cottage was reached when, in 1972 | was
influenced by working with an inspirational group of young colleagues who actively read and
discussed emerging environmental and ecological ideas. The Stockholm Conference on the
Environment was of some significance to us, and ‘The Ecologist’ was passed around from
time to time. In 1973 one of my friends had suggested that | might be interested in the up-
coming Nimbin Aquarius Festival. After making the long solo drive | was greatly rewarded by
the concepts of independent, creative living being espoused in the daily brain-storming
sessions. More than that, while the idea of taking responsibility for the quality of the food one
ate reinforced what | had seen my parents doing in the garden, the notion of extending that
responsibility to one’s home energy supply represented a new awareness level for me. Now |
needed a home. Within days of returning to Adelaide | had commenced the house-hunt

which led, within just a few months, to the cottage at Uraidla.
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CHAPTER 2: THE NEED FOR IMPROVED RESIDENTIAL
ENERGY EFFICIENCY

2.1 Introduction

It is not hyperbole to suggest that the better design of new buildings
would result in a 50-75% reduction in their energy consumption relative
to 2000 levels, and that appropriate intervention in the existing stock
would readily yield a 30% reduction. Added together, this would
significantly reduce a nation’s energy bill, handsomely contribute to
environmental impact and climate change mitigation, and help to
alleviate the stressful indoor conditions experienced by many citizens.
Indeed, energy efficiency may be likened to an untapped, clean energy
resource of vast potential (Clarke 2001, p.1).
There has been a great deal of research into residential energy efficiency and
the possible benefits from improving it. This chapter begins with a brief
exploration of the evolution of modern housing and the levels of energy
efficiency to be found in much of the housing stock. Having thus seen the path
taken in the development of the inefficient houses commonly constructed in
the last century, it is useful to consider the full range of advantages of energy
efficient homes. As the list is extensive, and the knowledge and means
necessary to develop them has been available for so long, the question arises
as to why energy efficient homes are not the norm. To explore these issues, |
examine the role in the up-take of energy efficiency measures of various

actors, from federal governments down to individual residents in an attempt to

determine why apparent commonsense has not prevailed.

2.2 The Rise of the Energy Inefficient House

European Australians inherited their housing designs from their countries of origin,

as typified by this contemporary description of Melbourne in the 1880s:

As members of a society still mainly immigrant in composition and
expatriate in outlook, Melburnians naturally looked for domestic
inspiration to their national Home across the seas. Suburban imagery was

derived at second hand from older English patterns (Davison 1978, p.137).



In their countries of origin the designs were not particularly energy efficient, but
translocated to an Australian setting they often were even less suitable. As Davison
(1978) goes on to describe, while middle-class villas might have spacious rooms and
servants’ quarters, the roof had no eaves, verandahs were just an ornament on the
front, and house orientation would usually have been dictated by street orientation.
In addition, the artisan’s cottage affordable by the working-class comprised fewer
and smaller rooms, an inadequate lean-to kitchen and no verandah at all. On the
broader scale, however, there was one difference from the cities back ‘Home’. The
desire to escape the high density living conditions in which they had previously
lived, combined with availability of cheap land, meant that people began to develop
suburbs beyond the manufacturing area in the city centre. As a result, spreading out
around the city for some distance were rows of detached cottages that were typical of
‘post-industrial immigrant societies like the United States, Canada and Australia’
(Davison 1978, p.144). At that time, home ownership figures for Melbourne were
particularly high by world standards. Davison observes (p.180) that from 1881-4
over 45 percent of Melburnians owned or were buying their own homes, while only
three cities in America had home ownership rates above 40 per cent. Sydney’s rate in

1891 was 30 percent.

In Hobart, Solomon (1976, p.156) estimates that in 1847 the rate of home ownership
was 22 per cent. After the construction of an initially haphazard collection of timber
homes, Governor Macquarie prepared a town plan specifying stone or brick
construction only (Scott 1959, p.149), and, by 1851 when stone ceased to be used,
brick housing was twice as common as timber. The restriction of building sites to the
land between the foothills of Mount Wellington and the Derwent River estuary
meant that Hobart exhibited sectoral growth predominantly to the north (but with
some to the south) of the city centre (Solomon 1976, p.348), rather than concentric
expansion seen in Australia’s other capital cities. Construction in weatherboard
became more popular at the start of the twentieth century and timber housing has
dominated Hobart since 1921, with the 1954 census revealing 56 per cent timber

homes (Scott 1959, p.150).

Similar economic influences in the USA and Australia in the middle of the twentieth
century, meant that what had begun in the way of extensive areas of housing in

Melbourne in the 1880s was to be repeated on an even larger scale. In the Depression
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years of the 1930s there was an extended period of reduced levels of construction,
which led to a great need for new homes in the USA in the late 1940s after World
War II (Rome 2001, p.30). Australia was subject to similar economic circumstances
and responded to them in similar ways. Estimates of the national housing shortage
rose from 120,000 before World War II as a result of the Depression, to 300,000 in
January 1945, although this latter estimate could made no allowance for the
immigration program which saw 300,000 migrants arrive in 1949-50 (Wright 2001,
p.1). In 1944 the Commonwealth Housing Commission released a report in which it
planned to retrieve housing development from private, profit-making developers
proposing instead a system of national, state, regional and town planning with the
control of land through zoning and the control of subdivisions (p.3). The states
blocked this plan for national coordination of planning, which surprisingly had been
proposed before it was possible to obtain a planning qualification in Australia, the
first course commencing in Adelaide in 1949 (p.6). Housing development then

proceeded under state control.

Rome (2001, p.35) notes that the post-war rate of home ownership climbed rapidly in
the USA to 60 per cent by 1956, resulting in an associated rise in the amount of
broad-scale tract housing development, so that large-scale builders accounted for 64
per cent of housing construction by 1959. The development of tract housing in
Australia was a little delayed, but by 1971 Melbourne’s home ownership rate had
climbed to 68 percent (Davison 1978, p.180). “Most houses are designed by
builders’, observed Boyd (1967, p.29), and in addition there was a proliferation of
speculation-built, ‘usually un-architected, three-storey blocks of flats, with their
yellow-brick walls and eavesless roofs’, providing accommodation for many other
people (p.24). In Hobart in the mid 1950s housing extended up the slopes to obtain
river views (Scott 1959, p.152, Solomon 1976, p.348), or occupied one of several
residential sectors or two broad residential tracts in the west and north-east (Solomon
1976, p.348). Orientation of homes was not to the north for energy efficiency in the
cool climate. Thus the bulk of housing in the USA and Australia was designed by
builders for inexpensive and easy construction, with no consideration of energy

efficient design.

Furthermore, in the USA from the early 1930s appliance manufacturers had

promoted their wares with increasing intensity, so that by the end of World War 11
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the most common image of ‘the American way of life’ was a single-family home
replete with consumer goods. The campaign was highly successful for, in the five
years after the war, while consumer spending in America rose 60 per cent, the

amount on furnishings and appliances increased by 240 per cent (Rome 2001, p.42).

Yet there had been another approach to housing that gained many followers. During
World War II it was possible to read an article in a popular mainstream American
publication titled ‘Can an old house be remodelled for solar heating?’ (House
Beautiful 85, Sept. 1943, pp. 59-66). In fact thousands of people in America bought
new solar-designed houses, many of which were developments of architectural
designs dating back to the Crystal House at the 1933 Chicago World’s Fair (Colton
1978, p.12). This movement gained steady support in the USA, especially with the
financial constraints of the 1930s and 1940s. However, by the mid 1950s aggressive
promotion of nuclear energy, coupled with the discovery of major oilfields in the
Middle East (Harries 1996, p.65) resulted in the price of energy reaching all-time
lows in the USA, and the economic argument for conservation losing force. In the
1960s American household energy consumption rose by 30 per cent and the ubiquity
of the high-energy house, heated and cooled by fossil fuels, seemed well established
(Rome 2001, p.46). Such rapid rises in residential energy consumption were not
universal, with France (highly reliant on imported oil) setting maximum levels of

energy use for household appliances in 1965 (OECD 1976, p.23).

In Australia, there was no widespread solar home movement, despite the vision of
Walter Bunning, a leader in the Modern Architectural Research Society in Sydney
and a passionate advocate for post-war planning in Australia (Wright 2001, p.5). One
of Bunning’s favourite house designs was a ‘Suntrap House’ correctly oriented and

admitting sun for heating (Aitken 2004, p.153), as described in Figure 2.1.

A situation similar to that in America developed in the suburbs of the cities and even
in rural towns, as large housing developers established extensive new areas
containing just a handful of different house blueprints. When delivering his Boyer

Lectures in 1967, the renowned architect Robin Boyd observed that:
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Almost everything we make here — cars, household appliances, many of
the houses themselves — are copies of designs from overseas; usually
from the USA, but sometimes from England, Germany or Scandinavia.
Sometimes these designs are plagiarized...but more often nowadays we
make the copies legally under licence (Boyd 1967, p.46).

Combined with low energy prices, the rapidly expanding electricity grid in each
Australian state meant that there was little imperative to consider energy
conservation in either building design or orientation, or in selection of appliances.
However the oil embargo by the OPEC nations, which resulted in the “Energy Crisis’
of 1973-4, gave some impetus to consideration of energy conservation techniques,
and resulted in popular publications aimed at householders suddenly concerned about
rapidly escalating energy bills (Ewers 1977, Antolini 1978, Robertson 1978,
Vandervort 1978). Access to ideas in such publications enabled some home-owners
to upgrade the efficiency of their homes, and, combined with the interest of a few
architects and consultants, such action resulted in the uptake of passive solar design
techniques in some new homes. A renewed restriction in petroleum production by the

OPEC nations during 1979-80 increased the focus among government and research
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Figure 2.1: Early Australian solar design
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institutions on home energy efficiency in Australia and passive solar construction,
the design and performance of some of which was published in comparative case
studies (Greenland and Szokolay 1985, Parnell and Cole 1983). The Federal
Government sponsored a major initiative promoting energy efficient house design in
1980 when it commissioned the construction of 116 specially designed homes to be
used for government housing in Canberra (Greenland and Szokolay 1985, p.87).
State governments in Tasmania and South Australia also supported projects aimed at
improving the energy performance of public housing (Parnell and Cole 1983).
However, by the mid-1980s falling oil prices largely removed the improvement of

residential conservation practices from political agendas.

In the 1990s, international scientific concerns about the contribution of greenhouse
gases from fossil fuel consumption to possible global warming led to a renewal of
the movement to conserve energy and the impetus to seek alternative forms of energy
production as part of a broader target of incre