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ICANZ Workshop Report
Summary
ICANZ products have significant advantages over other insulation products
at higher R values. Fibreglass and rockwool batts are area easier to install,
have a small incremental cost over lower insulation levels and provide a
consistent R value over the life of the building. If regulations are set at
higher stringency levels, experience with the Victorian 5 star shows that
higher insulation levels will be used and this will be to ICANZ advantage.
In Victoria the market for R2.0 insulation is predicted to be 600,000 m2
greater under 5 stars than it would have been under 4 stars and some 3.1
million square metres overall.
Higher stringency can only be achieved if the analysis of costs and benefits
of energy efficiency justifies this higher level. The Workshop identified
several areas where traditional evaluation techniques substantially
underestimate savings and fail to take into account benefits for economic
growth and reduction of peak utility loads. The economic value of the
benefits identified by the workshop are in the order of 4 times greater
than the value of energy savings to consumers in Victoria alone and will be
many times greater in milder climates where the base energy use for
heating and cooling is low.
The workshop also found that to effectively deliver higher performance
levels the building industry will need better skills in energy efficiency,
more resources need to be devoted to product certification, and better
validation of rating tools is required. Improved coordination between
governments will be vital to ensure that limited government resources are
used in the most effective fashion. In addition there are a variety of
financial incentives that could be used to facilitate progress.
The workshop is already starting to influence government policy.
Discussions with the AGO at the conference and with the ABCB indicate
that there is considerable interest in the workshop findings as these will
provide the key to setting the higher stringency levels these departments
are now seeking. Both ABCB and AGO will commence the development of
Regulatory Impact Statements and Cost Benefit studies in the coming
months. Furthermore the workshop findings form the perfect basis for a
submission to the Productivity Inquiry into Energy Efficiency, saving ICANZ
considerable expense, while the broad range of experts in the group gives
these findings greater authority than a submission by an industry group
alone.
Finally, an action plan has been devised for communicating the findings of
the workshop to government, and the timing of the federal election is
ideal for pursuing ICANZ agenda. A Labour government will be able to use
these findings to support their commitment to Kyoto, while the next
generation of Liberals will be looking for ways to set new agendas after
John Howard’s departure. Both parties will be able to use high level
energy efficiency standards for buildings to consolidate the support they
will need from the Greens in the Senate.
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Strategy
Barriers to influencing government policy
ICANZ wishes to advance the sales of its products through influencing
government policy regarding energy efficiency of buildings. I have
represented government in many meetings with industry where the case
has been presented for higher mandatory levels relating to specific
products. My experience from these meetings has shown that the
insulation industry faces several barriers to influencing government policy
if it focuses on product performance exclusively:
•

The need to be ‘seen to be fair’ to all products.

The only basis that government has to ‘favour’ one type of product over
another is through independent product standards. Government simply
does not need the hassle of being an umpire in the dispute between
rival insulation manufacturer groups. The history of the development
of these standards shows that this is a slow process and the need to
establish consensus often means that the standard becomes a lowest
common denominator approach without any real substance. The
current standard has completely failed to give government a rationale
for de-rating performance of blown in products due to settling and
reflective products due to dust build up.
•

The law of diminishing returns for insulation leads many to believe
that minimal insulation is all that is needed.

The difference in the annual energy consumption of houses with R2.5
and R3.5 in ceilings is small, and monitoring studies often find little
difference in the measured temperature/energy performance. These
arguments can appear to be very compelling. Furthermore, many
regulators believe that the purpose of regulations is to exclude worst
practice and not to prescribe good practice and so are reluctant to
specify higher levels.
•

The objective of government policy is lower energy use in buildings.
Insulation is part of way in which that objective is delivered, but it is
only one part.

While a house can not be 5 stars without insulation, it can not usually
achieve 5 stars through using insulation alone. Consequently,
government will avoid being too prescriptive about insulation when it
provides only one part of the policy objective, despite the fact that it is
undoubtedly the most important part.
While the development of regulations which specifically favour ICANZ
products is problematic, it is still possible to influence the development of
these regulations so that industry is more likely to use their products.
Fibreglass and Rockwool products have a number of advantages over their
competitors, particularly at high R values where the ease of installation
and small incremental cost increase makes fibreglass and rockwool batts
the simplest alternative. If the stringency of regulations are set to high
performance levels higher insulation levels will be part of the solution for
6

most houses. If higher insulation levels are required, then ICANZ products
will be used more frequently.

How can stringency be influenced?
Analysis of the benefits of improved household energy efficiency by
government has traditionally been conservative. This has in part been due
to the fact that robust information on many of the factors affecting the
costs and benefits of energy efficiency are not available. To make
assumptions which may be more realistic, but which can not be supported
by research leaves government exposed to criticism by industry. It is far
more expedient for government to take a conservative approach if this
approach is sufficient to justify the intent of the policy.
The workshop specifically addressed the issue of the unnecessarily
conservative assumptions government makes when it develops policy for
energy efficient buildings. The workshop found that governments
substantially undervalue the benefits of energy efficient building. By
drawing together the leading experts in the field the conclusions of the
workshop will carry far greater authority than a submission to government
by ICANZ alone. As explained in later sections, a clear rational and robust
argument for using less conservative assumptions was developed though
the workshop process.
Importantly, the issue of increasing stringency is already on the agenda of
the federal government. Stringency will be increased regardless of who
wins power in the federal election. By promoting the robust and credible
rationale for increasing stringency the Workshop has developed ICANZ can
facilitate the adoption of greater increases than would have otherwise
been possible.

Why driving stringency works
Experience shows that the logical consequence of higher stringency levels
is that higher levels of insulation will be required. To achieve a 5 star
rating in Victoria builders will typically use highest levels of insulation they
can install. While it may make only a ½ star difference in the energy rating
to use higher levels of insulation virtually all builders who build 5 star
houses use R3.5 in ceilings and R2.0 in walls. The reason for this is easily
explained through reference to a case study.
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The improvement in the energy rating of the house shown above by using
R3.5 compared to R2.5 in a ceiling and R2.0 in walls rather than foil is
equivalent to double glazing 20 m2 of windows in this two storey house.
This does not mean that double glazing will not be required to achieve 5
stars, as table 1 below demonstrates; simply that less is required in a well
insulated house. This reduction in the amount of double glazing provides
designers with greater flexibility in glazing areas - which they believe is
important in maintaining the marketability of their product - and helps
lower costs.
The analysis of the impacts of the 5 star regulations in Victoria also
demonstrates the impact of increased stringency on the market for higher
levels of insulation. This analysis was the most comprehensive of its kind
in the world. It evaluated the impacts of various star rating levels on the
design and construction of over 350 houses and apartments selected from
1999 building permit applications. Each house was evaluated at 8
orientations and with both concrete slab and timber floors giving a total of
5600 cases. This allowed a detailed picture of how the demand for energy
efficient building products would be influenced for a full year
implementation of the 5 star standards (assuming 40,000 houses per
year). A selection of the predicted impacts on demand for energy efficient
products is shown below.
Table 1 Impacts of 4 and 5 star regulations on energy efficient building product
sales compared to insulation regulations in Victoria
Improvement

Door Seals (no.)
R 3.5 Ceiling (m2)
R 2.0 Walls (m2)
Improved aluminium window frames (m2)
Double Glazing (m2)
External Blinds (m2)
Reduction in Single Glazing Area (m2)

Old
Regulations
(2.2 stars)
Not required
R2.5
Foil only
Not required
Not required
Not required
Not required

4 stars

5 stars

difference
4 vs 5

77,911
3,428,938
2,556,032
577,898
215,891
10,584
133,573

93,858
3,908,795
3,150,744
1,050,000
783,333
70,667
143,000

15,946
479,856
594,713
472,102
567,442
60,083
9,427

While the 5 star cost benefit analysis was the most comprehensive ever
undertaken it did not look at more advanced design techniques like
relocating windows from west to north, reorienting the house on the lot,
improving cross ventilation, and redesigning from scratch. Consequently
it will probably overstate the demand for these products. Despite this it is
clear that the market for wall insulation in particular is substantially
increased at higher stringency. This is particularly important as 77% of the
insulation this is replacing would be reflective foil only and therefore
effectively represents a new market for bulk insulation products in walls.

The place of product standards
Simply because the current process is slow and has not yet led to
satisfactory outcomes does not mean that any attempt to improve the
standards should be abandoned. Further development of these standards
to recognise the lifetime performance of insulation products will also be
8

critical to ICANZ products maintaining a competitive advantage. Blown in
product settles and dust builds up on foil, but because the current
standard does not require a specific allowance for these factors these
products are allowed to overstate the R values they achieve. For ICANZ to
consolidate the advantages of their products at higher R values it is
important that these issues are addressed in parallel with efforts to
increase stringency. But without increased stringency to begin with the
regulations will not provide a vehicle for the advantages of ICANZ products
to be exploited.
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Summary of Workshop Outcomes
The participants in the Workshop, the ‘Gilmore Group’, include some of
Australia’s leading experts in the field of energy efficiency and
sustainability. Their skills include expertise in:
•

building,

•

environmental planning,

•

rating schemes,

•

development and implementation of government energy efficiency
programs,

•

thermal modelling,

•

eco-design,

•

macro economic modelling,

•

peak load analysis,

•

appliance efficiency and use,

•

ethical investment,

•

utility energy analysis, and

•

energy auditing

Appendix C includes a short summary of the experience of all members of
the group. The broad and detailed understanding of the issues this group
possesses adds considerable credibility to the findings of the workshop.

Benefits of Energy Savings are significantly undervalued
The typical approach to setting the stringency of building regulations is to
compare the Present Value of energy savings with the cost of
improvements needed to achieve these savings. The Workshop identified
several areas where this approach is overly conservative:
•

There are a number of clear trends that will lead to an increase in
the amount of energy Australians use to heat and cool their homes.
Yet government analysis usually assumes that there will be no
growth in demand for heating and cooling. Increasing ownership of
air conditioners and central heating, trends leading to greater home
occupancy like the ageing population and working from home,
together with increasing house size will all lead to substantially
higher energy requirements for heating and cooling in future. With
a growth rate for heating and cooling of just 3% p.a. the energy
savings due to regulating building energy efficiency are increased by
124%.

•

The Victorian 5 star regulations were the first to look at impacts of
building energy efficiency regulation on economic growth. This
showed that although 4 stars was superior on the basis of the
traditional Net Present Value approach setting the regulatory level at
5 stars did not affect housing demand and created $300 million
10

more economic growth over 20 years. Without macroeconomic
analysis of policy it is likely that stringency will be set too low, and
all government analysis of regulations should now include this
component. The importance of modelling economic impacts is
starting to filter through government. The National Framework for
Energy Efficiency has started to model economic impacts and found
that a suite of energy saving policies would lead to economic growth
of over $1 billion. It is not yet clear that an understanding of the
importance of economic modelling has entered the mind set of
building regulators, and will be important for ICANZ to reinforce this
message.
•

Reduction of peak loads on energy utilities is a priority for virtually
every government in Australia yet the impact of improved building
energy efficiency standards on peak loads has never been evaluated.
The workshop estimated that the benefit provided by the 5 star
regulations in reducing peak loads in Victoria had as much as twice
economic value of the energy savings to consumers. In climates like
Sydney where current levels of heating and cooling are low - and
therefore energy savings will be low- properly evaluating these
benefits are possibly the only way higher stringency will be justified.

These findings mean that while a number of important first steps were
taken by Victoria in its analysis for the 5 star regulations, it too is
conservative in that it did not model growth in demand for heating and
cooling and did not consider the benefits of reducing peak loads. But with
the benefits of 5 stars estimated to be in the range of 4 times higher than
shown in Victoria’s Cost Benefit Study ICANZ does not need government to
adopt all the group’s findings to have a substantial effect on stringency.
The findings of the workshop have set a benchmark for government
analysis of energy efficient building regulations. This provides a basis for
ICANZ and other allies to lobby governments to ensure that the mistakes
of the past are not repeated in the next round of changes to the BCA
scheduled for 2006.

Addressing Barriers to Implementation
The workshop identified a number of areas which could impede the
progress toward higher stringencies:
•

Information deficiencies.

Poor industry skills will hamper the delivery of highly energy efficient
houses and should be urgently addressed at both undergraduate and
continuing professional development level.
Government lacks basic data it needs to evaluate policy impacts on how
Australians actually use their heating and cooling and the impact of this
energy use on peak loads. The Victorian 5 star regulations are based
on hours of use recorded by the ABS in 1988! Addressing this
information shortfall is essential to ensure that stringency is set at an
appropriate level. This is not to suggest that there is no information
available, a recent study by the Ministerial Council on Energy found that
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Australia’s stock of air conditioners is set to grow by over 60% in the
next 10 years. However, this information has not been used in
projecting the energy saving benefits of house fabric regulations.
There are significant limitations to current standards and there has
been so little demand for product evaluation that CSIRO have shut
down their building product thermal performance assessment unit at
the very time when quality information is most needed. This decision is
in part to the high cost of CSIRO’s service, their reluctance to take on
work that might lead to legal challenge and the fact that the insulation
standard will come in to force in May 2005. However, it also
demonstrates that large sections of industry are not prepared for the
introduction of the standard and that current regulations are not
ensuring that accurate performance data is required. Better standards
and adequate resourcing of product testing facilities are essential to
the delivery of high stringency levels.
A number of industry groups have complained that their products are
not properly modelled by current software. Without proper rating tool
validation these concerns will only continue and will be exacerbated at
higher stringency. Validation will give industry confidence in the
regulations and will focus their efforts on compliance rather than
resistance.
•

Lack of Coordination.

State and local governments are continually heading in different
directions to the national agenda. This creates a multitude of
sustainability requirements across jurisdictions. The building industry
has already expressed great dissatisfaction. The important task of
educating industry is hindered by the confusing diversity of
requirements and the antagonism they feel as a result.
While a number of state governments are doing some things very well
few have quality policy and implementation across the board. Further
they have shown little indication that they can work successfully
together if the experience in developing NatHERS is any indication. The
cost of this diversity is that resources are wasted in duplication and the
strengths of all government programs are not brought together to
provide a better result across the board.
•

Financial incentives.

The benefits of energy efficient housing clearly extend well beyond
those who are building these houses. Reductions in peak loads and
economic growth help all consumers, but the costs of the house fall
solely on the home buyer. Incentives can help to redress this
imbalance and provide a guaranteed market to spur innovation. Some
ways in which these incentives are delivered could include:
o Tying the first home owners grant to the sustainability of the
house,
o Reducing utility connection and subdivision costs for
sustainable housing as this requires less infrastructure, and
12

o Broadening existing grants for PV’s Solar HW and water tanks
to include other aspects of sustainability, and consolidating
these grants into one simplified system.
The conclusions of the workshop provide a clear path forward for a
government to develop a comprehensive plan to deliver better energy
efficiency standard that will not only benefit consumers and the
environment but also deliver economic growth.

Enlisting support from allies
The workshop also found that within government there are a number of
departments which also have an interest in the outcomes energy efficient
buildings deliver:
•

Treasury departments need to understand the economic benefits of
energy efficiency,

•

Health and welfare departments need to understand the benefits
that more comfortable houses will provide to the aged, infirm and
poor,

•

Local government departments are struggling to address the desire
of local government to broaden and improve the control of
sustainability issues in the development industry, and

•

Industry departments need to see energy efficiency regulations as a
driver to innovation.

It was also clear that while traditional Green groups such as ACF are
natural allies, they often have insufficient resources by themselves to
effectively lobby government and do not see industry groups as a natural
ally. Fostering this relationship and providing a vehicle for coordinated
effort between green groups will ensure that government receive the
message of the importance of higher stringency from a variety of sources.

Productivity Commission
The Productivity Commission (PC) is the Australian Government's principal
review and advisory body on microeconomic policy and regulation. The
Commission conducts public inquiries and research into a broad range of
economic and social issues affecting the welfare of Australians, including:
competition policy, productivity, the environment, economic infrastructure,
labour markets, trade and assistance, structural adjustment and
microeconomic reform.
The Commission also supports the:
•

Steering Committee for the Review of Government Service Provision

•

Office of Regulation Review

•

Australian Government Competitive Neutrality Complaints Office

The PC is currently conducting two relevant inquiries to energy efficiency
in buildings:
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•

the draft research report for the public inquiry Reform of Building
Regulation was released on 27 August 2004, and

•

a public inquiry into the economic and environmental potential
offered by energy efficiency

The PC’s investigations include commercial residential and industrial
sectors and will look at both new and existing buildings. While the draft
report into building regulations suggests that these should be set to
minimum levels it is understood that it is expected that it will look to the
inquiry into energy efficiency for better information.
The BCSE is at present the only industry group addressing energy
efficiency who have made submissions to the Building inquiry and
responded to the draft report.
The paper documenting the outcomes of the workshop has been
specifically framed to provide the basis of a submission to the
Commission’s inquiry into the economic and environmental potential
offered by energy efficiency. As a result ICANZ will have achieved a
considerable saving in the development of material for this submission.
Further, the broad range of experts who contributed to the workshop will
give this submission greater authority than an industry submission alone
would have had.

Influencing key consultants
Most of the Gilmore Group regularly provide consulting services to
government. By broadening their understanding of the issues and
exposing them to new ideas the workshop has provided them with a more
complete picture of the benefits of energy efficient housing. This will
ensure that they take a better perspective on these issues when they next
consult with government.

Influencing key government players
Presentation of the workshop paper at the Business of Energy Efficiency
Conference provided an opportunity to speak with key government players
involved in the development of energy efficient building regulation. In
addition I have made personal contact with ABCB (who were not at the
conference) to ensure that they are informed.
The AGO have a memorandum of understanding with the ABCB for the
development of national energy efficiency regulations. While the ABCB
have flagged the prospect of increased stringency they have also
expressed some reservation about the prospects for increased stringency
in northern climates. By contrast discussion with the AGO indicate that the
delivery of higher stringency is a priority for them.
I spoke to Stephen Berry from AGO at the conference. He was delighted
with information presented and wanted to get his hands on the paper as
soon as he could. Stephen will be developing a brief for a major study into
the costs and benefits of energy efficient housing in the coming weeks.
He wants to get a copy of the paper so that he can build in to his brief a
14

better model for evaluating costs and benefits. The project is therefore
already influencing government policy development.
I have also maintained a close working relationship with the Energy
Efficiency team at the ABCB and have undertaken a number of small
projects for them since leaving SEAV. They are close to developing briefs
for Regulatory Impact Statements and I have had a number of discussions
with them about the importance of economic modelling, estimation of the
impacts on peak loads, and ensuring that growth in demand is built into
the analysis of the Business as Usual case.
The process of influencing government policy has started with direct
discussions between government staff involved doing the policy
development work. To ensure that this project is effective for ICANZ,
however, it is essential that the message is delivered at higher levels of
government. To this end I have developed an action plan for ICANZ.
Feedback from the conference speaker evaluation forms shows that the
message was received well. The presentation was ranked 9th out of 30,
48% rated the presentation as excellent, 29% as very good, 16% as
satisfactory and 6% as poor. Given the narrow focus of the paper and the
broad focus of the conference, and the presence of a number of highly
regarded international speakers, this feedback indicates that the paper
was very well received.
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Action Plan
The level of interest in energy efficiency standards is higher now than
it has ever been and government is poised to make important
decisions on the direction of these regulations. The ABCB is set to
release new housing regulations in 2006, the AGO is soon to commission a
major cost benefit study on energy efficient housing and the PC inquiries
will set the agenda for the role of energy efficiency for many years to
come. The federal election will bring a new dynamic with the potential for
presenting ICANZ position to new Ministers from either party. This
conjunction of factors means that ICANZ have an unprecedented
opportunity to influence government policy.

Influencing government policy
Influencing government policy is not easy. Policy development is affected
by a range of factors and is often subject to the demands of competing
vested interest. As a result the ‘best’ policy is not always adopted. While
success is not guaranteed no approach to influencing government policy
can be achieved without several key components:
•

A clear, robust and credible argument. Without a strong argument
there is no hope of success and the Workshop outcomes provide a
very strong argument for higher stringency in energy efficient
building regulations.

•

Government is more likely to respond positively if they hear the
same message from a variety of sources. Forging partnerships with
allies to coordinate response to government policy will therefore be
vital.

•

The message should be delivered to several levels within
government. Those involved in the day to day work of developing
regulations appear to be open to the position developed by the
Gilmore Group, but unless senior bureaucrats and Ministers are
convinced these arguments have little chance of success.

•

There is no doubt that industry’s reaction to higher stringency will
be negative and they will claim that it will destroy growth in the
industry. It will therefore be important to anticipate these
arguments and develop responses to them. It will also be important
to take every opportunity to better inform and educate industry. A
better understanding will remove some of the fear of the unknown
that has characterised their response to regulation to date. It will
also help industry to focus on the sort of training and incentives it
needs to deliver higher stringency rather than continued resistance.

•

The first step in influencing the agendas set by others is to
understand their needs and to frame your objectives in terms of how
it facilitates the achievement of their goals, for example:
o The federal government has a legitimate concern that
achieving Kyoto targets will limit economic growth and so
hamper their ability to achieve other policy objectives. The
16

message that the two can be achieved together will be an
important motivator in influencing their policy objectives. And
strong environmental policy will also assist in their
relationship with the Greens who may well hold the balance of
power in the Senate.
o All state governments have a keen interest in managing peak
utility loads. The ability of regulations set a reasonable
stringency to help them manage peak loads will therefore be
of great interest. State government is responsible for
implementing regulatory change. Better information with
which to develop policy will make their programs more robust.
Further, a building industry with better energy efficiency skills
will be able to more easily implement higher stringencies and
will be less focussed on all out resistance to change.
o The building industry wants affordability to maintain its
growth and certainty in regulatory requirements to speed the
development process. Unless these issues are addressed no
amount of ‘logical’ argument will diminish their resistance to
change. Discussion with the industry should therefore focus
on the improved affordability of energy efficient housing,
financial incentives and coordination of government regulatory
development if a level of support from industry is to be
maintained.
•

Government is always in a position of balancing competing vested
interest, consequently the process of policy development is
inevitably a process of compromise. There are really only 3
responses to groups wishing to influence government policy: do
nothing, do everything or do some, and the latter response is the
most frequently used. In making submissions to government it is
therefore important to ask for more than you are prepared to settle
for so that government has room to compromise while still allowing
you to achieve key objectives. This is a careful balancing act as
asking for too much risks being seen as ‘unreasonable’ and
impossible to satisfy. In this regard it will be important to keep in
mind that only some of the workshop findings need to be
implemented to justify significant increases to stringency.

Key Messages
The findings of the workshop were detailed and comprehensive. In order
to be effective in influencing government, however, these complex
findings need to be distilled to a few key messages:
1. Economic modelling by Victoria for 5 stars and for NFEE show that
good environmental policy also achieves economic growth. They are
no longer competing objectives.
2. More energy efficient buildings place lower peak loads on energy
utilities which provides greater security of supply and extends the
life of our current resources.
17

3. The benefits of energy efficient building regulation have been
significantly underestimated. Higher stringency is therefore easily
justified.
4. Lack of coordination between building regulation, rating schemes
and planning requirements are hampering efforts to effectively deal
with sustainability issues and present the industry with a myriad of
confusing messages.
5. Lack of skills in sustainable buildings in the industry and insufficient
resources devoted to accreditation and certification are limiting the
ability to achieve policy outcomes.
6. To ensure the development of robust policy more resources need to
be devoted to collecting data on how Australians heat and cool their
houses, the appliances they use, and the impact of fabric ratings on
energy use and peak loads.
7. Energy efficient building policy has implications for a much wider
variety of government functions than the traditional building and
environment departments. Health, treasury and finance, industry,
welfare, local government and planning departments all have an
interest in the benefits of energy efficient/sustainable buildings.
Each target audience and organisation will need a different emphasis for
each of these messages.
1 – 3 above relate to the need for increased stringency, 4 – 6 relate to
providing the infrastructure necessary to achieving policy outcomes, while
7 is about the need for a whole of government approach.

Target Audiences
There are 4 broad classifications of audience that need to be influenced to
get the message across:
1. Government. It will be important to ensure that this information is
presented at the Ministerial level as well as the bureaucratic level so
that bureaucrats feel they have a political imperative to address
these issues.
2. Allies. As discussed above the message will be more effective if it is
received from a variety of sources. Several industry groups have a
similar interest to ICANZ in driving stringency while a number of
green/community groups will be receptive to the stringency
message.
3. Building industry. While direct support for increasing stringency
may not be forthcoming a better informed and more highly skilled
industry will have less to fear from more stringent regulation. They
may also be allies for part of the message: skills development,
certification and better government coordination.
4. Facilitators. This includes institutions involved in building industry
training, energy rater associations, testing laboratories, and
academic institutions involved in research and development. This
18

group may include a number of allies who will benefit from
networking and coordination and the recommendations regarding
training, certification and accreditation.
The table below shows the important organisations to influence in each of
the 4 categories above.
Table 2 Influence Matrix
Government

Allies

Industry

Facilitators

Minister for Environment
and Heritage

Business Council for
Sustainable Energy

Housing Industry
Association

CSIRO

Australian Greenhouse
Office

Window Industry, includes
AGGA, AWC and WERS

Master Builders Association

Cooperative Research
Centre for Building
Innovation

Minister for Industry
Tourism and Resources

Cement and Concrete
Association

Building Designers
Association

Building Industry Training
Organisations

Australian Building Codes
Board

Manufacturers of Weather
sealing products

Property Council of Australia

Accredited Testing
Laboratories

Ministerial Council on Energy

Green Building Council

Royal Australian Institute of
Architects

Association of Building
Sustainability Assessors

Productivity Commission

Australian Conservation
Foundation

Institute of Engineers

Institute for Sustainable
Futures

State Government Energy
Departments

State Based Environment
Councils

Australian Institute of
Energy

Environment Media

State Government Building
Control Departments

Friends of the Earth

Electricity Supply Association
of Australia

Financial Media

Australian Standards
Association

Energy Action Groups

Heating and Cooling
Appliance Manufacturers

Communication priorities
1

Strategic Alliances

Forming strategic alliances will be a key to ensuring that government gets
the stringency message from a variety of sources. This always makes a
more compelling case than a single submission.
ICANZ has already correctly identified the importance of forming an
alliance with the BCSE. The are more synergies here than is at first
obvious. The better the energy efficiency of a building, the easier, cheaper
and more economic it is to use renewables.
There are other groups which stand out as having a shared interests with
ICANZ, in particular, the windows industry. The growth of the double
glazing market due to the 5 star regulations in Victoria as reported above
should be a windfall for the windows industry. Care should be taken in
dealing with the windows industry to ensure that all relevant players
including the AWC, AGGA and WERS are consulted as in my experience
each has a subtly different perspective.
Involving other manufacturer groups will also be important, but these
groups are either less aware of the importance of energy efficiency
regulation to their industry.
The Green Building Council should also be a natural ally. It is seen by
some as a vehicle for the committed to improve the sustainability of their
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work and by others as a way of avoiding more stringent regulation through
the promotion of voluntary programs. The board includes a number of
major developers such as Grollo and Australand and the two directors are
both members of the Property Council. In its greenhouse abatement
Strategies document it has a lukewarm response to regulation:
“If regulation is deemed necessary, sound public policy demands that an assessment of its costs and
benefits is undertaken … The Regulation Impact Statement (RIS) processes have not in the past
supported energy efficiency initiatives.
The GBCA supports regulation through improvements in the national Building Code of Australia.
This support is given only when regulation is combined with voluntary guidelines and significant
incentives to drive best and world’s best industry practice.”

Given the makeup of the board and the lack of enthusiasm for regulation
at this stage the GBC is a lower priority.
2

High level government communication

Productivity Commission
ICANZ will make a submission to the Energy Efficiency Inquiry based on
the findings presented in this report. The submission is due by early
November.
Ministers
ICANZ should set up a meeting to present the findings of this project to
the Minister for Environment (who has oversight of AGO) and the Minister
for Industry (ABCB is ‘hosted’ by this Department). It is important that
government understand at the highest levels that there is no longer a
choice between environment and economy. In meeting with these
Ministers further meetings with key government committees should be set
up.
Key Government Committees
Ministerial Council on Energy
This committee and its subcommittees include representatives of all
jurisdictions in the energy area. As such it presents a convenient way to
get the message across to all jurisdictions and the commonwealth. If the
MCE meeting is not appropriate, then there are further committees with
senior bureaucrats that will also be important venues for presenting the
finding of this project.
Australian Building Codes Board
The board includes directors of building regulation in each state, together
with representatives of the building industry, RAIA and local government.
This is the right level and includes all the building regulatory
representatives from around Australia. The Building Codes Committee
includes representatives of building regulatory bodies which are at the
level below Building Commissioner.
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Introduction
The Insulation Council of Australia and New Zealand (ICANZ) sponsored an
expert workshop to explore all aspects of the value of improving the
energy efficiency of buildings in general with a specific focus on housing.
The workshop brought together multidisciplinary team with expertise in
building, environmental planning, rating schemes, thermal modelling, ecodesign, macro economic modelling, peak load analysis, appliance
efficiency and use, ethical investment, utility energy analysis and energy
auditing. A full list of workshop participants (the ‘Gilmore Group’) is listed
at the end of this paper. The workshop met over two days to consider the
issues and the outcomes were documented by the lead consultant: Tony
Isaacs Consulting. The workshop was given an open brief and was not
limited to consideration of specific issues such as insulation, or to make
findings that supported the particular interests of ICANZ.

The economic value of energy efficient buildings is
significantly underestimated
The value of saving energy in buildings is traditionally modelled by
discounting the value of consumer energy savings over the life of a
building to a Present Value and comparing this to the expenditure required
to achieve these energy savings. The workshop found that this
perspective does not adequately account for all the benefits of energy
saving and that energy savings are often significantly underestimated as
heating and cooling energy demand is not assumed to grow.

Finding 1 : Growth in demand for heating and cooling is not
modelled
There are many measurable trends which will lead to an increase in
household energy use for heating and cooling over time and consequently
and increase in energy savings due to efficiency standards such as
Increasing market penetration of air conditioners and central heating,
growth in house size, and increased home occupancy due to the aging and
The trend to telecommuting/working from home.
Some of these trends have already been evaluated by some parts of
government but this has not been accounted for by regulatory impact
statements, e.g. the stock of air conditioners is predicted to grow by 60%
in the next ten years.1
Assuming modest rates of increase in energy use for heating and cooling
of between 1% and 3% would increase the amount of energy saved over 40
years by between 23% and 94% respectively.

1

Australia’s Standby Power Strategy 2002-2012, AN INITIATIVE OF THE MINISTERIALCOUNCIL ON ENERGY
FORMING PART OF THE NATIONAL GREENHOUSE STRATEGY, June 2004
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Finding 2 : Potential for economic growth should be modelled
Economic modelling for the Victorian 5 star regulations2 and the National
Framework for Energy Efficiency has shown that well designed energy
efficiency measures lead to economic growth. In Victoria a 4 star
stringency level has a superior Net Present Value to 5 star on the basis of
costs and benefits to consumers, yet produces $300 million less economic
growth. The potential for economic growth was not accounted for in the
development of national house efficiency regulations for the BCA.

Finding 3 : Impacts of improved building fabric efficiency on
peak utility loads is not modelled
More efficient building fabric provides more comfortable internal
temperatures and therefore lower peak loads. Indicative calculations for
Victoria show that the annual value of deferred plant construction from the
5 star regulations is similar in size to the total value of energy savings to
consumers. In climates with lower total space conditioning demand it is
likely to be of much greater value than the current energy savings to
consumers. Furthermore, work by MMA for the NFEE3 suggests that
operating, maintenance and fuel costs savings from improved energy
efficiency are worth 4 to 5 times the capital cost savings from deferred
generation and transmission. Further benefits such as reduced appliance
cost, greater ease of implementation of load control, reduction in the cost
of energy and protecting economic capacity from power interruptions have
also not been evaluated.

Finding 4 : Costs of energy efficiency are often overestimated
Costs of building improvements are often taken from standard industry
references yet it is well known that far more competitive pricing is
available in the market, particularly for volume builders. Economies of
scale created by increased demand for energy efficient products will lower
prices but this is rarely accounted for. Experience with performance rating
shows that skilled of rating tools use can assist builders to substantially
lower compliance costs. Henley Properties reports that the cost of
achieving 5 stars in Victoria is less than half the cost predicted by the
government’s cost benefit study. More efficient buildings can reduce the
capacity of heating and cooling plant leading to cost savings but these
savings are rarely accounted for. Overestimation of the cost of energy
efficiency will lead to suboptimal policy outcomes.

The Allen Consulting Group, Cost Benefit Analysis of New Housing Energy Performance Regulations,
prepared for SEAV, March 2002
2

McLennan Magasanik and Associates 2004, National Energy Efficiency Target, Report to the Sustainable
Energy Authority of Victoria, http://www.seav.vic.gov.au/energy_efficiency/NFEE/index.asp. This study
calculates the benefits of achieving a range of energy savings targets
3
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More resources are need to provide industry capacity and
incentive for energy efficient buildings
Finding 5 : Inadequate building industry skills and training and
product certification limit the ability to achieve policy outcomes
While both graduate and professional development training courses for
builders and designers include information about the principles of energy
efficiency few if any provide quantitative advice based on understanding of
house energy rating techniques.
Trade education also provides little information on correct installation
procedures for energy efficient products. Incorrectly installed product will
significantly limit the energy savings achieved.
There is inadequate information available to designers, builders and
suppliers on the performance of energy efficient products. Regulations
and standards need to set effective and verifiable product performance
targets which are rigorously enforced. Demand for product performance
evaluation has been so low that CSIRO recently redeployed staff away from
their product testing facilities.

Finding 6 : Better data collection is required to ensure accurate
evaluation of policy
There is virtually no recent, national and comprehensive data on how
Australians heat and cool their homes. The last national survey of hours
of use of domestic heating and cooling equipment was released by the ABS
in 19884. The Victorian 5 star cost benefit evaluation was based on this
information, yet it is clear that Victorians use their heating and cooling far
more than they did almost 20 years ago. Further there is little data on
extent of houses heated and cooled, thermostat settings, ventilation
strategies used to avoid artificial cooling, sales weighted energy efficiency
of appliances and comfort preferences. Good policy is based on sound
data. More resources must be allocated to the collection of this
information.

Finding 7 : Better validation of rating tools is required
While the validation of existing rating tools has met international
standards several sections of industry believe that their products are not
adequately modelled. This leads to delays through disputes with industry
and weakens industry’s confidence regarding the effectiveness of policy.
This distracts industry from the task of modifying their practices to
achieve compliance leading to suboptimal outcomes.
While logic dictates that better fabric will result in lower energy use the
exact amount of savings will be influenced by appliance selection and user
behaviour. There has been no study in Australia on impact of improved
4

ABS 8218.0, 1988, National Energy: Survey Weekly Reticulated Energy and Appliance Usage
Patterns by Season Households, Australia 1985-86, October 1988.
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fabric star rating on energy use. Such study would identify key elements
leading to effective delivery of outcomes and give confidence to industry
that their efforts to achieve compliance will achieve results.
Given the many billions of dollars spent on new housing each year and the
important role of these rating tools the expenditure on validation is
patently inadequate.

Finding 8 : Lack of coordination leads to industry confusion
The effort to develop a nationwide approach to house energy efficiency
has been slow and unresponsive to industry concerns. The ability of
ratings to adequately account for ventilation strategies has been a concern
of industry for over 6 years and is only now being addressed. As a result
there is inadequate correlation between Deemed to Satisfy provisions and
performance targets and many state jurisdictions and local governments
have taken matters into their own hands. The result is a plethora of
different sustainability requirements at both state and local government
level. The president of the HIA has been strident in his criticism of these
outcomes and the confusion this has created.5 This concern is not
unreasonable and highlights the need for better coordination, consistency
and simplification of building energy efficiency and sustainability
requirements.

Finding 9 : Incentive and finance options have not been
adequately explored and can greatly assist industry to achieve
policy objectives
Incentives are needed to achieve higher levels of energy efficiency
commensurate with the overall economic welfare benefits to society.
There are a number of options, for example:

5

•

The amount of the 1st home buyers grant could be tied to the
sustainability of the home,

•

Infrastructure costs could be scaled to reflect the lower impacts of
sustainable development,

•

The current rebate schemes for solar hot water, phot voltaic systems
and water tanks could be consolidated into one grant and
broadened to include further aspects of sustainability such as
building fabric and appliance efficiency, and

•

Mandating uptake of cost effective levels of energy efficiency, for
example through a 'white certificate' requirement on energy
retailers, could ensure improved energy efficiency outcomes are
achieved across the economy in an efficient manner. This would
contribute to the development of an energy services industry, which
is a vital component to deliver on the required new 'energy
efficiency' culture.

Peter Griggs, National President HIA, Housing Magazine, April 2004, page 6
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Conclusion
The logical conclusion to be drawn from the underestimation of the
benefits and overestimation of the costs of energy efficient buildings is
that higher stringency levels are justified. These higher benefits mean
that the allocation of additional resources needed for education, data
collection, incentives, certification and validation identified above as key to
achieving the policy objectives will also be justified. Though inadequacies
in these areas are serious, because the benefits have been so
comprehensively underestimated these shortcomings do not invalidate
existing policy initiatives and better information is likely to support
increased stringency. Finally, better coordination by all levels of
government and improved responsiveness to the needs of industry are
essential for industry to successfully implement regulatory requirements.

26
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Introduction
The Insulation Council of Australia and New Zealand (ICANZ, formerly
FARIMA) sponsored an expert workshop to explore the value of improving
the energy efficiency of buildings. The Workshop program was developed
by the author and facilitated by Alan Pears of Sustainable Solutions. A full
list of workshop participants (the ‘Gilmore Group’) is listed at the end of
this paper. It was held in Melbourne on the 25th and 26th of August. The
workshop looked at how the benefits of energy efficient buildings are
traditionally modelled by governments in their impact assessment of
regulation and considered:
•

Whether the estimates of costs and benefits assumed for building
energy efficiency improvements were realistic,

•

What other benefits should be counted,

•

The information needed to quantitatively assess the full range of
benefits of energy efficient buildings, and

•

Further work which may be needed to realise these benefits.

The views expressed in this paper were distilled from discussions. They
should not be considered to represent the specific views of any one
participant.
The Workshop found that energy savings from building energy efficiency
measures are underestimated, costs are overestimated and many benefits
which may be of equal or greater value are not quantified. A more
complete assessment of costs and benefits would logically lead to higher
levels of regulatory stringency and could also justify additional incentives.
The benefits of energy efficient buildings cannot be considered in
isolation. The workshop also identified a number of issues which limit the
development of policy and the capacity of industry to implement these
policies.

Identifying the value of energy saving
Traditionally the costs and benefits associated with energy efficient
housing have focussed on the Net Present Value (NPV) of energy savings
balanced against increases in house costs. The Victorian analysis of the 5
stars regulations added new and important dimensions to this analysis by
looking at the householder perspective on a cash flow basis (increase in
mortgage repayments vs. energy bill saving) and modelling the overall
impact on the economy.
The new perspectives developed for the Victorian 5 star housing
regulations has far reaching implications for the evaluation of all energy
efficiency programs. While all levels of government in Australian have
Greenhouse mitigation objectives there has been a common view that
greenhouse reduction and economic growth are mutually exclusive. The
Victorian modelling showed that energy efficiency can in fact be an
‘engine’ of growth. This important finding has flowed over into the
National Framework for Energy Efficiency where energy efficiency and
28

renewable energy strategies have also been found to promote economic
growth.
While this more comprehensive analysis has greatly improved the analysis
of the benefits of energy efficient buildings they still do not provide a
complete picture, for example, the benefits of lower utility peak loads in
summer due to reduced air conditioning demand has not been included.
Further, the estimation of energy savings and increase to building costs
are traditionally modelled on today’s costs and benefits when there are
many indications that these assumptions are overly conservative.

Predicting energy savings
Heating and cooling appliance use and ownership
Understanding how Australians use their heating and cooling is essential
to accurately predicting the benefits of energy efficient homes, yet there
are only a few studies that have looked at how Australians actually heat
and cool their homes.
Comprehensive data on how Australians use their appliances has not been
collected since the ABS survey in 1988 (ABS 8218, reporting on data
collected in 1985-6) which recorded minutes of heating and cooling
appliance use per week for winter, spring, summer and autumn in each
state. While this data is useful it is now reporting on usage patterns that
are now over 15 years old. Since then air conditioning appliance
ownership has grown by 25% and central heating has become the norm for
new houses in Victoria and expectations of standards of comfort have
increased. Prediction of the benefits of energy efficient buildings based on
this data must therefore be overly conservative. And with global warming
increasing the incidence of extreme temperatures, cooling may have a
greater importance in the future.
Data on the hours of use of heating and cooling does not provide the
whole picture. There is also little information on:
•

areas within houses which are heated and cooled,

•

the average efficiency of appliances sold,

•

times of day heating and cooling is used as loads differ throughout
the day e.g. summer afternoons have higher cooling loads than
mornings while winter mornings and evenings have higher heating
loads than during the day,

•

the impact of the age of a home on the extent of use of heating and
cooling appliances i.e. newer stock may have a greater penetration
of air conditioners and central heating,

•

thermostat settings (a 1oC increase in heating thermostat can
increase heating energy use by 10% in cooler climates ) and comfort
preferences, and

•

use of strategies to avoid cooling like fans, cross ventilation and
adjustable shade.
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The Ministerial Council on Energy recently released a paper on the standby
power consumption of air conditioners6. This report predicts a 60%
increase in the stock of air conditioners in Australia from 2002 to 2012,
yet the impact of this predicted increase in air conditioning ownership has
not been taken into account when predicting the future energy savings
impact of building fabric regulation.

User behaviour assumptions
The extent of energy savings predicted is determined by assumptions
regarding occupancy, areas heated and cooled, thermostat settings etc.. A
number of social and demographic trends point toward increasing use of
heating and cooling in future:
•

the aging baby boomers will lead to a greater proportion or retired
people in the population, and

•

the increase in the number of people telecommuting/working from
home

These trends will increase daytime occupancy of houses and therefore the
need to maintain comfortable conditions using heating and cooling. If
occupancy assumptions do not take into account these trends the future
benefits of energy efficient buildings will be underestimated.
The benefits of energy efficient homes are traditionally modelled using a
‘typical’ family occupancy where the house is unoccupied during the day.
There is a great range of heating and cooling use within Australia, and this
typical assumption is not necessarily representative. An examination of a
family life cycle illustrates how of occupancy, and therefore the demand
for heating and cooling can vary e.g.:
•

The Dual Income No Kids family: occupancy mainly in evenings,

•

The young family where one parent is at home taking care of pre
school children: house occupied all day, evening and there may be a
demand for heating and cooling at night,

•

The established family where children are learning during the day
and both parents may be in full or part time employment: house
unoccupied during school hours,

•

The empty nest family where children have left home and parents
may both be working, but may also have chosen to return to study
or start a business from home: occupancy variable, and

•

The retired family: occupancy all day and evening.

There are also times within these family phases where home occupancy –
and therefore heating and cooling demand – may be greater, e.g. times of
unemployment or illness. Even under the ‘established family’ model where
the house is assumed to be unoccupied during the day if one accounts for
6

Australia’s Standby Power Strategy 2002-2012, AN INITIATIVE OF THE MINISTERIALCOUNCIL ON ENERGY
FORMING PART OF THE NATIONAL GREENHOUSE STRATEGY, June 2004
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weekends, public holidays, annual leave and sick days the house is
potentially occupied during the day 40% of the time.
When home occupancy is greater it often means that one or more of the
adults are not in full time employment. By designing our regulation for an
‘average’ occupancy it may mean that our houses will under perform at the
very time when we need better performance because our need for heating
and cooling is higher and income is lower.
An aging population who will stay/work at home more – as noted above –
will increase the pressures on families to budget for longer periods of
‘flexible’ retirement (including working part –time from home), making the
issue of recurrent costs more significant. If owners can invest in more
energy efficient homes whilst working then they can anticipate lower
recurrent costs when ‘retired’.
These factors suggest that simplistic assumptions about house occupancy
that do not take into account how this occupancy may vary in future will
significantly undervalue the energy savings of efficient buildings. Further,
modelling a more extensive occupancy gives a proxy value to the comfort
level achieved whether heating and cooling is used or not.

Impact of trends to greater heating and cooling use on predicted
energy savings
To illustrate the impact of the trend to increasing demand for heating and
cooling in houses on the amount of energy saved by regulating for
building fabric performance some indicative modelling was undertaken.
The total energy savings from the construction of 5 star rated houses over
the next 40 years was calculated by the Victorian government assuming
static demand. The increase in savings that would accrue from modest
growth in demand for heating and cooling (1-3%) was then calculated and
the increase in the predicted energy savings is shown below in Table xx.
Note that this is total energy saved and not dollars so is not discounted to
present day value.
Growth Rate

Increase in savings

1% growth

23%

2% growth

54%

3% growth

94%

Figure 2: Impact of growth in demand on total energy savings over 40 year period

Importance of building fabric efficiency
Outside Victoria, Tasmania and the ACT winter climates are generally
milder and the energy required for heating houses is much lower. Even in
severe hot climates Australians seem to have traditionally been reluctant
to switch on their air conditioners except on the hottest of days. Although
the NT ABS data showing high ownership and extensive use of air
conditioning would contradict this widely held view.
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In mild climates, the relative energy use for heating and cooling homes is
therefore a much lower proportion of total residential energy
use/greenhouse gas emissions. The following two charts showing the
contribution of home heating and cooling to residential greenhouse gas
emissions taken from the WA and Queensland Greenhouse Strategies
illustrate this:

Figure 3 Domestic energy consumption by end use, WA greenhouse strategy

Figure 4 Domestic energy use in Queensland by end use, Queensland Greenhouse
Strategy
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It would be wrong to conclude from these figures that building fabric
performance is unimportant. Today’s space conditioning energy usage
may be low; however, there may well be a large unmet demand for space
conditioning.
The Nationwide House Energy Rating Scheme assesses heating and cooling
requirements for houses based on central heating and cooling from 7am
to 12 pm. This extensive use represents the full potential requirement of
heating and cooling in all locations, excluding heating and cooling that
may occur at night. Analysis of NatHERS energy use predictions show that
in many of the milder climates there is a large latent demand for heating
and cooling. At 5 stars the total annual heating and cooling energy load of
houses in West Sydney is almost identical to that of Melbourne, while
Brisbane is only around 1/3 lower. This demonstrates that while current
heating and cooling energy use in WA and Qld. may be low if expectations
of comfort continue to increase these states will experience similar energy
bills to those in Victoria. Furthermore, the impact of climate change is
expected to significantly increase the number of days exceeding 35
degrees Celsius by 2030 — by as many as 9 to 12 days in Melbourne and
16 to 22 days in Perth7 which will increase the need for cooling. Better
energy efficiency standards are likely to help to avoid growth in the
demand for additional space conditioning while still meeting increasing
comfort expectations. If we do not regulate for appropriate house
efficiency today we will live with the consequences for the next 40 to 70
years. Further, attempting to make improvements to these houses in
future will be much more expensive than making these improvements
during construction.

Reduction in peak loads
In many states the total contribution of household air conditioning to
annual energy consumption and bills is quite small, yet air conditioners
make a substantial contribution to peak energy loads on the electricity
system. In Victoria in 1986 air conditioning was estimated to be only 0.2%
of domestic energy use yet contributed 9.4% to peak electricity loads.
Since then ownership of air conditioners has grown by around 25% and the
proportion of air conditioners cooling more than just one room has also
increased. It follows that the contribution of domestic air conditioning to
peak loads must have also increased significantly. Thus even in colder
Victoria the importance of containing peak loads from air conditioners is
vital to maintaining the security of electricity supply. During power
restrictions in Victoria in 2001 it was reported that the impact of the
restrictions were far greater than anticipated principally because of the
reduction in domestic air conditioning.
Reduction of peak demands is clearly an important priority for
governments around Australia, yet no comprehensive cost benefit

B. Pittock (ed.) 2003, Climate Change: an Australian Guide to the Science and
Potential Impacts, Australian Greenhouse Office,
www.greenhouse.gov.au/science/publications/index.html, pp 59.
7
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evaluation has ever been undertaken of the extent to which building fabric
improvements can reduce peak loads.
To illustrate the value of reducing peak loads some indicative calculations
of benefits were undertaken and are reported below. Due to the author’s
familiarity with Victorian conditions these benefits are calculated for
Victoria and compared to the total annual energy savings to consumers
predicted for the recent 5 star energy efficiency standards of around $8
million per annum assuming 40,000 houses constructed per year.

Reduced Infrastructure costs
Examination of the appendices to the 5 star cost benefit study shows that
cooling energy use is reduced by around one third relative to houses
complying with Victoria’s insulation regulations. Earlier studies had shown
that peak loads are reduced by a similar amount to the reduction in
predicted demand.8 For the average size air conditioner this translates to
around a 500W reduction in load. Assuming ownership of refrigerative air
conditioning at a level of 32%, (no impact assumed for evaporative air
conditioning) and 40,000 houses constructed each year peak load would
fall by around 6.5MW for each year’s new homes. After 10 years, the
annual reduction in peak demand could grow to as much as 65MW. With
generation, transmission and distribution capital costs for a 100 MW gas
fired peak plant of around $1400/kW, this translates to avoided
investment worth around $91 million, or around $8 million on an
annualised basis.9 Furthermore, work by MMA for the NFEE suggests that
operating, maintenance and fuel costs savings from improved energy
efficiency are worth 4 to 5 times the capital cost savings from deferred
generation and transmission, so total savings could approach more than
$32 million dollars annually.10 On this basis, the avoided generation costs
are far greater than the total energy bill savings to households.

Lower cost of energy for all consumers
While the implementation of energy efficient buildings policies will
ultimately reduce the need for new power stations and energy supply
infrastructure there will be a more immediate benefit to utilities. As the
market price for electricity rises when the balance between demand and
supply is tight, in the short term the reduced peak demand will lower the
overall cost of electricity by reducing the amount of high cost peak kW
purchased. A paper presented to the Business of Energy Efficiency
Conference (BEEC) by the AGO showed that the highest 0.2% of peak
electricity generated in Australia accounts for 16% of the cost of electricity.
Reduction in peak loads will help to contain he cost of electricity for all
Energy Efficient Strategies, August 2001, IMPLICATIONS FOR SPACE CONDITIONING IN CLASS 1
BUILDINGS IN VICTORIA OF IMPROVED BUILDING SHELL PERFORMANCE prepared for SEAV
8

9

Assuming a weighted average cost of capital of 9 per cent.

McLennan Magasanik and Associates 2004, National Energy Efficiency Target, Report to
the Sustainable Energy Authority of Victoria,
http://www.seav.vic.gov.au/energy_efficiency/NFEE/index.asp. This study calculates the
benefits of achieving a range of energy savings targets.
10
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consumers.11 MMA demonstrated significant reductions in electricity
prices as a result of reduced peak loads from adoption of energy
efficiency.12

Security of supply: protecting economic activity
Not only does reducing peak load avoid infrastructure costs it also
enhances security of supply. The importance of this security of supply is
not just avoiding the inconvenience ‘brown outs’ and power restrictions it
protects the capacity of the economy to generate economic activity.
Without further research the economic value is difficult to estimate.

Smaller appliance size
If efficient buildings reduce peak loads to utilities it follows that the
appliances needed to supply these loads to houses will also be reduced
reduced in size. An indicative study of the effect of efficient building
design was undertaken for SEAV by Energy Efficient Strategies in 200113
showed that 5 star houses had peak loads which were up to 50% lower
than those in 2 star houses for both heating and cooling. This was an
indicative study of a few houses, and the extent of benefits for air
conditioning is dependent on the design strategies used to achieve 5 stars.
This information was used to indicate the extent of appliance cost savings
that may be achieved due to improved building fabric performance for the
5 star cost benefit study. This showed that an average saving in the
purchase cost of heating and cooling appliances of $500 may be achieved.
This would reduce the cost of compliance with 5 stars by 15%. The
savings, while reported, were not included in the final cost benefit analysis
because this was just an indicative evaluation. To ensure that the real
benefits of improved building fabric in reducing appliance size can be
assessed with confidence further research is needed on the link between
the rating of fabric performance and appliance size.

Implementation of load control strategies
Technologies have been developed to allow energy utilities to control the
loads from appliances like air conditioners during peak times by sending
pulses though the transmission network that turn off or throttle back their
consumption. The use of such strategies in highly efficient homes is far
more palatable to consumers. In an efficient home temporary loss of air
conditioning has far less impact on comfort as these homes maintain more
stable and comfortable temperatures in the absence of air conditioning.
Efficient homes will therefore give utilities greater scope to manage their
loads themselves.

Gene McGlynn, September 2004,:Realising the economic and environmental
opportunities from improved energy efficiency”, Business of Energy Efficiency Conference,
Sydney
11

12

McLennan Magasanik and Associates 2004, op. cit.

13

Energy Efficient Strategies, 2001, op cit
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Delivering the benefits of reduced peak loads
To realise these savings it is important that the appliance industry revise
its simplistic sizing guidelines to take into account the actual performance
of the house. This will again require further research, but if this is not
done consumers will not be able to realise the full benefits of the
improved performance of their houses, and the full extent of peak load
benefits may not be realised.
The current House Energy Rating Scheme simply adds the predicted
heating and cooling demand together and compares this to the target
energy load to determine the star rating. In climates with significant
heating and cooling requirements this allows users to trade off summer
performance against winter performance. As a result there is no
guarantee that a better house energy rating will deliver significantly lower
air conditioning loads. The NatHERS scheme is currently under revision.
Given the importance of reducing peak electricity loads and the size of the
savings it would be sensible to set separate minimum targets for summer
and winter performance in order to achieve the required rating. This is
probably more important than simply increasing the stringency of the
regulation as further energy savings to consumers above current levels are
likely to be less significant than the benefits of ensuring that houses
minimise their impact on peak electricity loads.

Other benefits of energy efficient houses
Avoided sequestration costs
Carbon sequestration is now being seriously considered by Government as
a strategy for reducing the amount of carbon released into the
atmosphere. Estimates of the cost of carbon sequestration vary
significantly. The cost of using current technologies may be as high as
A$300 per tonne, however, the IEA estimate that longer term rates of
A$60 – 85 are achievable.14 By comparison the cost per tonne of reducing
greenhouse emissions of the 5 star regulations in Victoria is negative as
the application of the regulation actually leads to economic growth.
Because it is cheaper to reduce greenhouse gas emissions using efficiency
standards than it is to bury our Carbon emissions then the whole
community will benefit through the cost savings.

Health benefits
Energy efficient homes have more stable and comfortable internal
temperatures. This can have a variety of health benefits:

14

•

Less mould growth due to less condensation can significantly reduce
triggers for asthma.

•

Lower energy use reduces outdoor pollutants caused by burning
fossil fuels.

http://www.co2sequestration.info/co2db.htm
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•

Many countries have observed a rise in death rates during periods of
extreme temperatures. In countries with better building standards
this correlation has been observed to be less marked.15

•

Lower work absenteeism – due to healthier homes and healthier
work places.

•

Reduced medical expenses. Avoiding just one visit to the doctor
every two years represents 12% of the value of energy savings to
householders predicted in the Victorian 5 star cost benefit
evaluation.

Macroeconomic benefits
As discussed in the introduction economic modelling performed for the
Victorian 5 star regulations and the National Framework for Energy
Efficiency has cast energy efficiency and renewables in a new light. Before
this modelling was undertaken governments were concerned that the
environmental objective of reducing greenhouse gas emissions would
come at the cost of reducing economic growth. In Victoria the 5 star
regulations were modelled to increase economic growth by $570 million
over 20 years and the modelling for NFEE shows that “in year 12 after the
energy efficiency improvement has commenced, enhanced energy
efficiency delivers … Real GDP (growth) of $1.8 billion16”.
Modelling for the regulatory impact of energy efficiency standards in
building should take into account the potential economic impacts of the
transfer of resources from Energy sector to Building sector and the impact
of lower demand on energy prices.

Stimulating eco-innovation
Environment policy in many OECD countries is being more aligned with
industry policy as the potential to derive new value from environmentallyrelated innovation become apparent. Several OECD studies (1999; 2000)17
have focused on the relationship between good policies and innovation,
finding broadly that setting performance standards (particularly within a
framework where those standards are regularly reviewed, with
expectations they will be continuously strengthened) can stimulate real
innovation. As energy-efficiency becomes increasingly a source of global
“IMPROVING HEALTH BY IMPROVING ENERGY EFFICIENCY IN HOUSES”, David Weinstein,
Energy Efficiency and Conservation Authority, 29 June 2000 reports that in New Zealand
mortality rates rise in cooler months and this is more pronounced in cooler climates. He
reports that at temperatures below 16 degrees there is increased risk of respiratory
disease while below 12 degrees the risk is of increased cardiovascular strain.
15

Energy Efficiency and Greenhouse Working Group, November 2003, “Towards a National
Framework for Energy Efficiency—Issues and challenges”, Section 3, page 4.
16

17

OECD. (1999). Technology and Environment: Towards Policy Integration (No. DSTI/STP(99)19):
Organisation for Economic Co-operation and Development.
OECD. (2000). Innovation and the Environment. Paris: Organisation for Economic Co-operation and
Development.
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competition, there is the potential for large economic returns from trade in
innovative products, services and Intellectual Property. Strong regulation
on energy performance for buildings (residential and commercial) should
stimulate important innovation in:
• New materials
• New building/construction techniques
• New components (for example glazing)
• New equipment and appliances.
The value of such developments to the economy in the context of growing
competitive trade in sustainable solutions could be significant.

Policy Evaluation perspectives
Use of Net Present Value, Cost/Benefit ratio and Payback period do not
consider how the householder actually experiences the cost increases due
to improved fabric. By contrast a cash flow perspective i.e. increases in
mortgage versus reductions in energy bills, puts the actual impacts into
perspective. Adding $3,000 to the cost of a house sounds far more
intimidating than adding $4 per week to repayments. Even in those
households where heating and cooling use is low, energy efficient houses
need only save a few dollars a week to mean that owners of an efficient
house actually have an increased capacity to service their mortgage. This
means that, unlike other regulatory measures that address health and
safety, which increase the cost of housing, energy efficiency regulations
need not impact on housing demand at all.
Using traditional measures of the value of energy efficient buildings such
as NPV of costs and benefits to householders or payback periods shows
only one aspect of the impact of improving the energy efficiency.
Focussing on this perspective may not lead to optimal policy outcomes.
The NPV and payback period to householders for 4 stars in the Victorian
Cost Benefit Study was significantly better than 5 stars. Yet macro
economic modelling by the Allen Consulting Group showed that the
economic growth generated by 5 stars was double that for 4 stars.
Adopting a 5 star stringency resulted in additional economic growth
valued at $300 million over 20 years. This is more than double the benefit
to householders over the same period. If macro economic modelling of
the impacts of the policy on the economy had not been undertaken it is
likely that Victoria would have implemented a 4 star standard and the
substantial growth benefits of 5 stars would have been foregone.
This does not mean that traditional perspectives have no value, simply that
they are only assessing one part of the overall benefits. Even within these
traditional approaches, however, there are still assumptions that may be
unnecessarily conservative. Assumptions regarding discount rates, life of
investment etc. will influence whether one alternative is seen to be
superior to another. It can be argued that the life of investment should
relate to the life of a house and that the discount rate should represent the
costs experienced by the market i.e. housing interest rates, as opposed to
a discount rate based on alternative investment strategies. Going back to
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the way we used to estimate the economics of energy efficiency measures
in the early 1990s, there used to be 2 approaches – the first reflected the
individual’s perspective – mortgage rates and retail energy prices, and the
second used long term societal rates of return (lower) and societal costs of
energy (also lower) with the second approach generally justifying stronger
action. Consideration of the low risk associated with investment in
building-related efficiency measures may also justify application of low
discount rates, as proposed by Dempster in his ABCB report regarding
commercial buildings.18

Assumptions regarding energy prices
Projecting energy prices to allow the evaluation of future consumer
benefits is often difficult for government as there is often a policy
commitment to contain price rises or pressure to presume that the
national electricity market and privatisation will contain rises. As a result
prices are usually assumed to maintain a constant value in real terms.
However, if it is likely that prices will increase, the value of future energy
savings will be underestimated. Despite government reluctance to make
assumptions about prices rises there are a number of factors that may
lead to higher prices that should be taken into account:
•

Continued use of a fixed resource at small rate of increase per year
will mean that the cost of extracting this resource are likely to
increase as the cheaper sources diminish, for example oil and gas
supplies. But conversely increasing economies of scale and ongoing
technology development may reduce costs – although indications
are that the energy industry will need to invest heavily in replacing
old network assets and power stations (see the recent Qld situation),
which may offset these benefits.

•

The impact of the Kyoto Protocol, and its implications for carbon
taxes or similar measures.

At the very least a variety of energy price scenarios should be evaluated to
see whether these may influence policy outcomes. Reducing energy use
will put a downward pressure on price rises meaning that future energy
savings will be of greater value because in addition to the energy saved
the lower energy prices reduce bills. And costs of energy to other
industries will also decline. On the other hand, as the gas industry have
argued, if households use less energy, reticulation costs must be spread
over a smaller level of energy use – unless other factors such as increasing
urban density offset this. Such factors are evaluated by some economic
models and this again shows the advantages of adding this dimension to
policy analysis.
In future energy price structures may be changed to more closely reflect
regional supply costs, so the economics of reducing demand in rural and
18

“Financial Analysis Procedure for Energy Efficiency in Buildings, Classes 2-9”, 14 July,
2003, Australian Building Codes Board, Prepared by Atech Group
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regional areas, and in areas where capacity is near its limits, will be
significantly better than the ‘average’. This introduces the question of
whether regional variations in requirements may need to reflect more than
just climatic variation.

Modelling building improvement costs
The cost of the energy efficiency improvements will determine what level
of improvement is economically justified. A number of factors should be
assessed to ensure that the true cost is accurately modelled.

Unit Cost Rates
Unit cost rates based on standard building industry cost references are
often well above the actual market price. Obtaining ‘real’ costs is a key
factor to ensure that the benefits of energy efficiency are given their real
value. In practice, there is usually a price range, with large volume builders
typically capturing the largest discounts.

Economies of Scale
With the introduction of energy efficiency standards a number of products
associated with energy efficient housing will be in far greater demand.
This greater demand can drive down prices through economies of scale,
‘learning effects and increased competition. The introduction of the
insulation regulations in Victoria saw the cost of insulation fall despite
concerns from the building industry at the time that prices would rise.
Similar trends now seem to be reducing the cost of advanced glazing
products.

Performance standards give greater scope for management of
costs
Energy efficiency regulation is moving toward performance standards
rather than specifying minimum element performance such as insulation
levels etc.. This gives designers and builders greater flexibility and
provides opportunities to contain costs. Henley Properties in Victoria
developed new designs to suit the 5 star standard and reported that the
cost of 5 stars was less than half that predicted by the government’s cost
benefit study. The building industry has a long history of innovation when
it comes to reducing costs and this should be taken into account in
modelling changes to the cost of achieving energy efficiency standards in
future.
The analysis for 5 star in Victoria showed that taking an across the board
prescriptive approach would be around $1700 per house more expensive
than a performance based approach. To improve the performance of the
majority of houses to the required level by applying the same elemental
requirements to each house will mean that many homes would be required
to over specify. A performance standard rewards those houses with
inherently better design and allows them to reduce specifications. This
demonstrates that integrating a performance approach into regulation can
allow the industry to make significant compliance cost savings.
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Elasticity of housing prices
House prices are often assumed to be ‘inelastic’ i.e. increasing one
component of cost is assumed to be directly translated into the same
increase in the total cost of the house. While this is true to an extent in
the first home buyer market where specifications are more often set to
minimum standards other market segments have greater flexibility. To
illustrate the scope for flexibility in house prices the government
estimated that the cost of 5 stars in Victoria was less than the extra cost of
granite bench tops and a spa bath, or 6 square metres of floor area.

Avoiding future improvement costs
Improved standards for new housing may mean that a number of
improvements commonly made to the house at a later date can be
avoided. For example, in 1994 around ¼ of houses had installed external
blinds to reduce summer heat gain and around 1/5 had installed heavy
curtains with pelmets. Better house design could help to avoid the need
for such measures, or at least reduce the cost, as it is cheaper to install
these at the time of construction. Failure to consider reductions the cost
of measures added by home occupants after purchase to overcome
inadequate thermal performance by incorporating improved performance
at the time of construction therefore distorts the analysis results against
improved standards.

Barriers to delivering policy outcomes
Having considered the potential size and scope of the costs and benefits
the workshop participants turned their attention to the milieu in which
these regulations are framed with a view to identifying factors which affect
the ability of energy efficient building policies to deliver the required
policy outcomes.
These barriers fall into three main categories:
•

Information and skill deficiencies

•

Lack of coordination, and

•

Finance and incentive options

Information and Skill deficiencies
Data on appliance use
As discussed above the data on how Australians actually use their heating
and cooling is seriously deficient. Without this data, evaluation of
regulatory impacts is seriously disadvantaged. Given increasing ownership
patterns for air conditioning and central heating and increasing house
sizes it is likely that reliance on old and incomplete data is likely to
underestimate the value of energy savings. And in many milder locations
understanding thermal comfort perception will help decide whether
regulation should prioritise strategies to reduce heating, cooling energy or
both.
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Demonstration of the benefits of improved building fabric
Sections of industry and some academics have complained that there have
been no studies to demonstrate that a house built to a 5 star standard
actually uses less energy. The basic physics of heat flow would suggest
energy efficient houses will save energy, however, such research would
help to ensure that the policy objectives are being delivered and give
industry comfort that their efforts are worthwhile. It would identify user
strategies which maximise benefits, identify whether comfort conditions
can be maintained with less energy intensive options like space heating
instead of central heating and ceiling fans instead of air conditioners, and
give the appliance industry valuable field data to refine their heating and
cooling appliance sizing and installation guidelines for efficient houses.
Data to strengthen the understanding of ventilation strategies
Much effort has been spent on developing new thermal performance
models that better value the benefit of ventilation but there is little
information on how Australians actually use ventilation to minimise the
use of air conditioning. Utilising cross ventilation to avoid artificial cooling
faces some practical limits. In a suburban setting opening windows may
not always be practical, and they may not always be fully opened. Opening
windows at night while you are asleep is a concern for security.
Consequently windows may be either closed at bed time, locked open with
a small openable area, and covered by security screens. Windows may
also be kept closed to maintain acoustic privacy or to keep out pollutants.
And householders simply may not be home to take advantage of
favourable conditions.
While there is no doubt that houses which are well designed to promote
cross ventilation should be better rewarded by rating schemes, over
reliance on ventilation which may not actually be used may mean that
opportunities to reduce energy consumption by improving building fabric
may be lost. But without basic research on how ventilation is actually used
getting this balance right is very difficult.
Validation of rating tools
The NatHERS/AccuRate simulation engine has undergone considerable
validation, but many industry groups have complained that they do not
believe their products are modelled correctly. This is in part due to the
lack of understanding of the extent of the existing validation. The
precursor to the current simulation tools, ZSTEP, successfully predicted
temperatures in houses in locations across Australian in the early ‘80s.
The graphs below are taken from the report on this work funded by the
Australian Housing Research Council.
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Given the difficulty of measuring the average environmental temperature
in zones with multiple rooms the correlation observed above in houses in
Melbourne and Rockhampton is excellent. Furthermore the calculation
engines have met the requirements of the BESTTEST protocol – the
international standard for thermal simulation software.
Despite this most building physicists would admit that the scope of the
existing validation is limited and that the case of some industry groups
has merit. Regardless of the merit of these cases, the resources spent in
dispute between industry and government is a distraction from the task of
delivering policy outcomes. While sections of industry believe they are
unfairly treated they will not be focussed on adapting to change and will
not gain the skills they need to effect cost effective compliance. As a
result their dissatisfaction with the regulation will be exacerbated. It may
be a better outcome to forge partnerships with these segments of industry
and undertake the research than continue the conflict.
Certification of product performance
If the regulations are to be effective then we must have confidence that the
products used to improve house thermal performance are as effective as
their literature claims. Yet there has been so little demand for product
certification that CSIRO recently stopped doing testing and reallocated
staff resources elsewhere. This has happened in an environment where
several industry groups are in dispute with government over the
representation of the performance of their products in rating tools. As a
result individual jurisdictions are having significant resources diverted
away from facilitating implementation to dealing with industry dissent.
A leading energy efficient designer recently installed a product which
claimed an excellent performance level. The manufacturer recently revised
this performance level to 2/3s of the previously claimed level, and some
suggest its actual performance may be as low as 1/3 of the originally
stated performance. this anecdote shows that without effective
certification (and training) the ability of the policy to deliver outcomes can
be put at risk.
General skill in sustainability in the building industry
Much of the lack of skills relates to new understanding of energy efficiency
that has been generated though experience with rating systems over the
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last 10 years. While industry training has generally covered the qualitative
principles of energy efficiency well, the information on quantitative effects
has only recently come to light through the use of rating tools. If
designers make uninformed choices through lack of understanding the
cost of compliance and difficulty of the design task worsens.
Skills of Energy Raters are also critical to ensuring that the most cost
effective decisions are made. Anecdotal evidence from regulatory
authorise indicates that rating mistakes can add substantially to
compliance costs.
It is not only designers and energy raters who would benefit from better
skills:
•

Housing marketing staff need to understand how to guide their
clients to the best solution matching the house to the orientation of
their lot,

•

sales staff of product suppliers need to be able to give appropriate
advice on the selection and installation of their products,

•

trades need to be proficient with the installation of energy efficient
products and systems,

•

building inspectors and construction site managers needs to
understand correct installation procedures for energy efficient
products and how design and construction changes may affect the
energy efficiency of the house, and

•

Urban planners/designers responsible for subdivision design need
to understand how to design their subdivisions to ensure that poor
subdivision design does not add to the cost of achieving compliance
with energy efficiency regulations.

Lack of skill in industry also increases resistance to change as the
implications of policy are not properly understood. Better skill levels in
the industry will help to contribute to more effective policy development.
It is therefore important that this new understanding of the quantitative
impacts of design and materials choices be integrated into undergraduate
and professional development building industry courses around the
country.
Existing buildings
It is clear that new building regulations will have a significant effect over
time as the existing stock is replaced. To make a difference to today’s
energy use the issue of existing buildings must be addressed. Key points
in the building lifecycle at which to influence the energy efficiency of
existing stock include the time of renovation, sale and lease.
Disclosure of ratings for existing homes has been required in the ACT for
4 years. While the level of energy savings achieved is not spectacular the
more important role of raising awareness and associating value with
energy efficiency has been very effective. A strong correlation between
sale price and star rating has been observed. Similarly, experience with
appliance ratings has shown that providing the market with this
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information has fostered innovation, driven up the overall level of
efficiency and with it facilitated improvement to the Minimum Energy
Performance Standard. However, the narrow focus on building fabric is
unlikely to capture the full extent of energy savings which such polices
could influence. The efficiency of fixed appliances such as heating,
cooling, hot water and lighting also show significant savings potential.
These appliances may show more economic energy saving potential than
the building fabric at high levels of envelope performance as there is a
limit to the extent of cost effective building fabric improvement in an
existing house. Any integrated approach must ensure that good envelope
performance is not undermined, as envelope characteristics are longlasting and contribute to health and amenity in ways appliances may not.
Renovation is a critical time to influence the efficiency of building fabric.
By integrating energy efficiency improvement into other work the costs of
improving energy efficiency can be significantly reduced. However, it is
unclear how to apply existing fabric rating tools to renovations:
•

what level of stringency is possible?,

•

should the addition only be rated?,

•

how does the efficiency of the existing structure affect the ability of
the renovated house to achieve high fabric efficiency levels?.

Improving the energy efficiency of renovations is a more difficult problem
than new housing but offers significant benefits. The building fabric of
existing stock is often very poor but the energy savings gained through
improving ratings from 1 to 3 stars are greater than the savings from
improving ratings from 2 to 5 stars (i.e. typical rating improvement in new
Victorian homes). In addition, the time of renovation often coincides with
replacement of key fixed appliances. Expanding disclosure to include key
fixed appliances will help to facilitate improvements in appliance efficiency
as well as building fabric efficiency.

Lack of Coordination
The picture painted above regarding lack of information is not as bleak as
it seems and the solutions not as onerous as might be first thought. Given
that the benefits of energy efficiency may be substantially greater than
those shown in cost benefit evaluations the steps taken so far will
undoubtedly be beneficial. But further highly cost effective saving can be
obtained through ensuring the market has sufficient information with
which to make well informed decisions. The solutions to these
information deficits will take considerable resources and are probably
beyond the capacity of individual jurisdictions. But through coordination
between governments, building industry academic and research
institutions and the energy and building industries a comprehensive
solution could be found without excessive cost to any individual
participant.
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Lack of coordination between jurisdictions
The original intent of the Nationwide House Energy Rating Scheme was to
create a consistent, climatically appropriate measure of the energy
efficiency of houses throughout Australia. However, when one looks at the
implementation of sustainability requirements throughout Australia there
is tremendous diversity. This diversity is of increasing concern to the
building industry. A consistent theme from the building industry’s
submissions to government for many years has been the provision of
consistency and certainty in regulatory expectations. Frustration with the
diversity of sustainability regulations recently moved the HIA President to
write:
“And as if planning approval wasn’t already a complicated, slow and fickle
process, the NSW State Government is discarding the Building Code of
Australia and putting responsibility for sustainability in planning
legislation.
Regulators want mandatory targets; they want to impose environmental
goals that you must meet. This approach would be fine except that
governments don’t understand how the industry works. So they work on a
process of trial and error. In the case of sustainability they are trying to fix
something that’s not broken (at least not yet). Inevitably the result is
sloppy, inconsistent regulations which create uncertainty and drive up
costs. Delays, confusion and more costs will be the result of these
regulator’s well-meaning efforts.
HIA is working to get on the front foot and encourage all the different
government regulators to talk to each other to develop a coherent national
approach, rather than the shambles of inconsistency which energy
efficiency has foisted on the industry. HIA is working on a model
sustainable construction code. The aim is to produce an appropriate set of
criteria that can be used by industry, or regulators, as a realistic and
workable platform for the development of sustainable housing.”19

The workshop noted that as each level of government becomes closer to
the community there is often a greater desire to broaden sustainability
regulation. In this respect, the higher levels of government are effectively
lagging behind community expectations.
While local government is at the forefront of the development of
sustainability regulation, the diversity of approaches adopted are
contributing to confusion within the building industry. Furthermore local
government does not have sufficient resources to develop optimal cost
effective regulation and often take their own unique approach which in
many cases does not guarantee environmental benefits.
A national approach can avoid these unnecessary variations while ensuring
that key local issues are addressed as well as providing the certainty
industry is asking for, providing it does not lead to a ‘lowest common
denominator’ approach or too slow.

19

Peter Griggs, National President HIA, Housing Magazine, April 2004, page 6
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The NSW Government’s BASIX rating tool shows the advantages of a more
centralised approach to regulation. It is accessible through the internet,
gives flexibility in approach, a consistent methodology across all regions,
provides feedback on progress toward meeting targets, and allows
applicants to determine the impact of higher stringency levels before they
are introduced. The quote above shows that despite these obvious
advantages it may still be some time before industry and government work
together to effectively address these national issues.
Lack of coordination between regulations and rating schemes
The development of the Nationwide House Energy Rating Scheme has been
a drawn out process and has come in for criticism from several areas of
industry. This criticism made it difficult for the Australian Building Codes
Board to use the scheme to guide the development of regulations. While
the regulations developed include reference to rating performance targets
and their application generally leads to significant improvement in
building fabric performance, the obvious advantage to industry of having a
unified approach has been lost.
It is only now with the development of AccuRate, six years after the first
concerns regarding the ability of the rating scheme to reward cross
ventilation were voiced, that we are approaching a methodology that has
national applicability. And it may still be some time before the scheme is
adapted to the new methodology and meets the policy requirements of all
jurisdictions. Better coordination not only offers the advantage to industry
of consistency but may also allow faster and more responsive policy
development.
Energy efficiency/sustainability has broad impacts on government policy
In considering the broader benefits of energy efficiency the workshop
found that the policy outcomes extended across a greater range of
government portfolios that the traditional energy and building areas:
•

Energy efficiency regulations have already stimulated innovation in
the building industry in terms of product development, provision of
services and development of training and information. Industry
departments therefore also have an interest in energy efficiency.

•

The significant health benefits of sustainable buildings are now
starting to be documented, and the correlation between temperature
and health has been well understood for many years. The potential
conflicts with indoor air quality and air tightening have not been
resolved. Health and Welfare departments also have a significant
interest in the development of building efficiency standards.

•

Planning and Local Government Departments already identify
themselves as having a role in promoting and regulating for
sustainability.

•

The impact of energy efficiency on job creation and economic
growth mean that treasury and finance departments also have an
interest in the development of policy.

NFEE is a good start, but there is more to do
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Governments’ understanding of the need for better coordination has
informed the development of the National Framework for Energy
Efficiency. NFEE’s work to date has been excellent and will be a great
boon to development of nationally consistent and effective policy. It will
assist Australia to break out of the cycle of small incremental change and
into a step change in reducing the dependence of the Australian economy
on increasing use of energy. However, national coordination is not only
needed for policy development.
The development of national and comprehensive data on energy use will
help to ensure effective policy development. National development of
resources to support policy implementation such as industry training,
monitoring of outcomes and product certification will help ensure that
policy objectives are delivered in the field.

Information, incentives, regulation and finance
The workshop identified many benefits of energy efficient buildings and
indicative calculations suggest that these additional benefits are likely to
exceed the direct benefits of lower energy bills to consumers. If further
investigation confirms the magnitude of these benefits it is a powerful
argument in favour of increased stringency of regulation. Such increased
stringency would imply increased housing costs, yet many of the benefits
described in this paper do not lead to direct benefits to the home buyer
but to society as a whole e.g. reductions in peak loads.
Information
Generally, governments have continued to focus on increasing information
flows to consumers, for example through energy labelling, state energy
advisory programs and the development of ratings tools. The recent
moves by the MCE to encourage mandatory disclosure of the energy
performance of buildings is welcomed.
The average consumer does not understand the cash flow implications of
investing in energy saving equipment with an internal rate of return better
than their home mortgage rate. There is a role for government to
investigate examples and undertake broad based education campaigns
through the media to communicate these benefits, perhaps in conjunction
with the banks (see finance below).
Incentives and regulation for improved energy efficiency
While 4 and 5 star regulations are important to set cost effective minimum
standards, there needs to be incentives to move beyond minimum
standard levels — commensurate with the overall economic welfare
benefits to society. Options to achieve these incentives relate to
mechanisms that work on prices (eg taxes, grants and subsidies), and also
regulatory mechanisms, which can achieve specified quantities of energy
efficiency improvement.
•

First Home Buyers grants

Incentives are a powerful technique to ensure that individuals make
decisions which are rational for society as a whole. Linking the level of
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first home buyer grants to the sustainability of the home would be one
such mechanism. This would allow those most sensitive to house
construction costs to improve the sustainability of their housing choices
without impacting housing demand.
•

Broadening and consolidating existing sustainability grants

Incentives can also send a signal that can spark innovation, create demand
for energy efficient solutions and ultimately lead to the mainstreaming of
leading edge technologies. The current rebates for Photo Voltaic Power
Systems and Solar Hot Water are two such examples. A more
comprehensive sustainable housing rebate that rewarded highly
sustainable housing solutions and integrated rebates for renewables,
water tanks and (in Victoria) gas heating would foster the leading edge,
improve industry’s skills and provide tangible experience of the benefits of
sustainable housing.
•

Regulation to achieve target improvements in energy efficiency

Aside from finance constrained new home buyers, barriers to energy
efficiency generally are not about their cost. Rather, they are about a range
of other impediments, including lack of information, high private discount
rates, network externalities and split incentives. Mandating uptake of cost
effective levels of energy efficiency, for example through a 'white
certificate' requirement on energy retailers, could ensure improved energy
efficiency outcomes are achieved across the economy in an efficient
manner (rather than in just the industrial sector, as currently occurs with
the SEPP-AQM measure in Victoria). Crucially, such a scheme would also
contribute to the development of an energy services industry, which is a
vital component to deliver on the required new 'energy efficiency' culture.
Significantly improved residential appliances and buildings (for example 6
star or better) could be 'deemed' to contribute savings (much as solar hot
water currently does for the MRET).
•

Reforming energy markets

Ensuring that energy market regulations do not penalise cost effective
energy efficiency is a key prerequisite to improve outcomes. While there is
recognition that more needs to be done, progress has been slow.
•

Infrastructure charges

Sustainable housing places much lower infrastructure loads on our society
for energy and water supply as well as storm water and even sewerage
management. Despite this connection costs to utilities do not differentiate
between those houses which place infrastructure under strain and those
which relieve the burden on infrastructure. A key concern to the building
industry is containing costs. Their attention has now turned to
infrastructure charges. Tying infrastructure charges to the sustainability
of the development would be a win-win. The building industry would
contain costs, utilities and local government would contain the need for
upgrading infrastructure and consumer would get better houses.
Finance industry understanding of energy efficient homes
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An energy efficient home is a more affordable home if the increase in
construction cost increases mortgage payments by a lesser amount than
the energy savings. This has been highlighted in a number of studies
which conclude that more efficient housing should not impact on demand
for housing. It will be important to ensure that lending institutions
understand that energy efficient houses provide an increased capacity to
service loans there. If not there is a danger of some borrowers being
refused finance due to their additional up front costs. Energy efficient
mortgages are widespread throughout the USA and provide a powerful
incentive to invest in more energy efficient solutions. These mortgages
recognise the consumers increased capacity to service loans for energy
efficient houses due to their lower ongoing energy costs and allow an
increased level of borrowing. In Australia some banks are starting to
recognise the environmental and financial benefits of more sustainable
housing and offer reduced interest rates for these homes. This has been
more focussed on reflecting the banks’ corporate values than recognition
of increased capacity to pay due to energy efficiency but it is a move in the
right direction. Interest rates reductions can far outweigh the impact of
additional costs to achieve efficient building fabric e.g. if rates are reduced
by more than 0.15% on a $150,000 loan consumers would experience NO
COST INCREASE to their mortgage due to the 5 star regulations in Victoria.

Conclusion
•

Economic modelling of energy efficiency policies in Victoria and for
NFEE has demonstrated that good environmental policy can also
create for economic growth.

•

This modelling shows that higher stringency levels can provide
better growth outcomes even where lower stringency settings have
better NPV for consumers.

•

All efficiency policies should therefore include macroeconomic
modelling to ensure optimal policy outcomes.

•

The benefits of energy efficient buildings as described in recent
regulatory impact statements and bulletins have been significantly
understated.

•

Energy savings are underestimated because no provision is made for
the likely growth in demand that many social and demographic
trends point toward.

•

The lack of comprehensive data about how Australians actually use
their heating and cooling provides a significant limitation to the
development and fine tuning of policy e.g. basing heating and
cooling energy saving estimates on the average number of hours of
use recorded by the ABS in 1985-6 as the Victorian government did
for their 5 star regulations will underestimate savings.

•

The economic benefits of reducing peak loads are likely to be
several times greater than the energy saving to consumers. Unless
these benefits are modelled it is likely that regulatory stringency will
be set at too low a level.
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•

A variety of other benefits such as improved health and social justice
has not been adequately evaluated but are just as important policy
outcomes as the environmental benefits.

•

All these factors lead to one conclusion: that if the full benefits of
energy efficiency are modelled comprehensively significantly higher
regulatory stringency would be justified.

•

Regulatory stringency in Australia is much lower than in places like
North America and Europe. Higher stringency levels would simply
bring Australia into line with international construction standards.

•

Even at higher stringency levels the basic principles of good energy
efficient design will remain the same and should be achievable with
current technologies e.g.:
o Higher insulation levels,
o Better windows,
o Reduction of unwanted air leakage,
o Better orientation and sizing of glazing to trap winter sun,
o Shading to exclude summer sun,
o Better cross ventilation to provide alternatives to artificial
cooling,
o Better design to match the site conditions and climate, and
o Better understanding of the design philosophies needed to
provide efficient solutions at different levels of thermal mass,

•

Implementation of higher stringency faces several barriers. These
must be addressed to successfully implement these policies:
o Improved certification of product performance,
o Validation of rating tools to provide certainty of outcomes,
o Improved training for the building industry that takes account
of the NEW lessons learned through energy rating,
o A comprehensive and coordinated effort to gather the data on
how energy is used in Australian building is needed to allow
effective evaluation of policy,
o Better coordination between all levels of government in
developing sustainability policies for the building industry,
and
o Development of financial incentives to promote sustainable
housing, foster innovation and more equitably share the costs
and benefits.
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Appendix C Workshop Participants
Name

Relevant experience

Robert
Foster

Robert is Practicing Architect with extensive experience in modelling the
impacts of energy efficiency programs. Robert undertook the modelling of
the energy benefits for Victorian 5 star regulations. This is the most
extensive evaluation of its kind in Australia with impacts evaluated over
4,500 houses. He has also evaluated the impact of planning height and
setback restrictions on the energy efficiency of housing development and
examined the impact of house rating on heating and cooling appliance size.
At Energy Efficient Strategies Robert has consulted with federal and state
governments on appliance efficiency for several years.

Trevor Lee

Trevor is a director of Energy Strategies one of Australia’s leading energy
efficiency and renewable energy consultants. He was a founding director of
the Sustainable Energy Industry Association (now BCSE), is a director of
Australian Ethical Investment Ltd and former editor of Solar Progress. He
undertakes key thermal performance simulation modelling work for AGO and
ABCB to assist them to evaluate the energy savings delivered by building
regulation. Trevor was the first technical adviser to the ACT House Energy
Rating (the first minimum energy performance requirements for housing in
Australia) scheme for a number of years guiding it through its difficult initial
phase.

Jan Telacko

Jan has extensive experience in the analysis and implementation of
sustainable design initiatives for buildings, infrastructure and the
development of land. His company Ark Resources has carried out more
than 3,000 energy ratings for architects, builders, developers, individual
owners and Councils. Jan has developed comprehensive ESD rating tools
for residential and commercial development and was responsible for the
development of the City of Port Phillip ESD Scorecard is acknowledged as a
cutting edge assessment framework.

Monica
Oliphant

Monica is a research scientist specialising in renewable energy and
residential end-use efficiency. She was Convenor of the 2001 International
Solar Energy Society Solar World Congress; the Principal Energy Research
Scientist for the Electricity Trust of SA - Power and Energy; a member of the
South Australian Government’s Research Advisory Committee; and a
member of the South Australian Government’s Renewable Energy Working
Group. Monica was appointed to the federal government’s MRET review
panel in 2003.

Stephanie
Pillora

Stephanie worked with the NSW Sustainable Energy Development Authority
as a program manager. An Environmental Manager and Planner with over
twenty years experience in Local and State Government Stefanie
specialises in sustainable development in local government and has diverse
experience in the fields of energy, greenhouse and the built environment,
waste and recycling, stormwater and catchment planning, and natural
resource management.
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Name

Relevant experience

Richard
Begley

Richard is one of Australia’s most experienced economists in the economic
modelling of environmental programs and now works with the Allen
Consulting Group. He designed and commissioned the Commonwealth
Government’s economic modelling and sensitivity analyses assessing the
impacts of the Kyoto Protocol under a range of global scenarios for 2008-12
and beyond. Richard managed a two-year project developing projections to
2020 of Australia’s greenhouse gas emissions. The projections gave for the
first time a robust indication of the likely gap to Australia’s Kyoto target for
2008-12. His recent work includes ground breaking modelling for the
National Framework for Energy Efficiency.

Prof. Chris
Ryan

From 1989, Professor Ryan was the founding Director of the National Key
Centre for Research into Environmental Design, involved in Eco Design.
Chris spent 4 years as Director of the prestigious International Institute for
Industrial Environmental Economics in Sweden. From 1989, Professor Ryan
was the founding Director of the National Key Centre for Research into
Environmental Design. Chris has worked throughout Europe and Asia and
for the UN.

Adj. Prof.
Alan Pears

Alan is one of Australia’s most experienced and broad ranging consultants in
the energy efficiency and renewables field. His experience ranges from his
pivotal role in the introduction of Victorian insulation regulations and national
appliance labelling through to analysing the potential for cost-effective
greenhouse emission reduction in a number of industries, and developing
educational resources. Alan has also been involved in development of
energy efficient products and appliances as well as helping his clients
identify and implement substantial energy savings.

Tony Isaacs

Tony is one of Australia’s leading experts in the thermal performance of
buildings. He has been a lecturer in thermal performance of buildings at
Melbourne University and was among the first in Australia to use computer
thermal simulation programs. Tony managed a high volume public housing
program for the Victorian government where he was responsible for the
production of over 2,500 houses in 4 years. At SEAV he developed the
FirstRate house energy rating software. FirstRate is the largest selling
thermal performance evaluation tool in Australia and has won a number of
building industry awards. Tony has trained over 1500 building industry
professionals in energy efficient housing. Tony managed the Cost Benefit
Study for the Victorian 5 star regulations which was the first of its kind in the
world to include comprehensive macroeconomic modelling of an
environmental policy.

53

Appendix D Workshop PowerPoint Slides
Background Paper for Workshop

Background Paper
Tony Isaacs
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Day 1 Summary

Issues arising from Day1

Government
 Potential allies against change
 C/W: support for Innovation
 State: Planning has societal perspective
 Local : wants to go further, needs low
resource options, tools, support

 Renovations are important to achieve
real gains: local government
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Issues and Opportunities
 Data deficiencies:
 Actual use in the field
 Real effectiveness of fabric measures
 Validation of tools

 Poor energy efficiency skills in
industry
 Certification of Product Performance

Issues and Opportunities
 Impacts of energy market reform
including regulators and ACCC
 Importance of informative as well as
MEPS approach: benefits of labels
 The costs of energy efficient
technologies decrease with demand
 Reduces compliance cost
 Needs to factored into evaluation
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The benefits of energy savings
Saving low:
 occupancy
 appliance own/use
No value for comfort
BAU should model
comfort increase
Better performance
allows more efficient
solution: space heat.

 Savings high:
 Comfort creep
 Switch to less
efficient appliances
 User behaviour

Other Benefits to householders
 Comfort: but how do you represent
value? Bottom up modelling needed
 Health: mortality, illness
 Reduced appliance size if industry
revises sizing guides
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Societal benefits
 Reduced peak loads:
 Security of supply
 No loss of economic activity
 Lower prices for all customers

 Downsides:
 Reduced utility profits
 Reduce profits for appliance industry

Societal benefits
 Reduced peak loads:
 Security of supply
 No loss of economic activity
 Lower prices for all customers

 Downsides:
 Reduced utility profits
 Reduce profits for appliance industry
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Societal benefits …
 Employment and Growth:
 Building industry in competition with
energy industry for investment
 Balance of Payments: products made
here power stations overseas

 Social Equity: those who can least
afford high energy bills live in the
worst stock

Trends
 Industry skill and experience
decreases compliance cost
 Load Control systems
 Floodgate effect: technology take up
is not linear after threshold
 Increased expectation of comfort &
appliance ownership and use
 Innovative technologies often not
started without intervention incentive
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Appendix E Business of Energy Efficiency Conference
presentation

Opportunities Lost?
A full accounting of the value of saving
energy in buildings
Tony Isaacs
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ICANZ Workshop 25/26 August
– Considered the value of energy saving
in buildings & looked at how these
benefits are evaluated for regulation
›
›
›
›

Are the cost/benefit estimates realistic?
What other benefits should be counted?
How could these benefits be assessed?
What research or information is required
to quantitatively assess these benefits?
\

Cost/benefit estimates lack future focus
– Increasing comfort expectations
– Increasing penetration of air conditioning and
central heating
– Demographic/social trends to increased home
occupancy (ageing pop., home office)
– Growth in house size means larger areas heated
and cooled
– Many factors may increase the real cost of energy
but it is assumed to remain constant
– Despite these trends the Business As Usual
scenario does not assume growth
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Impact of consumption growth on savings
– Total cumulative energy savings over 40 years if
energy use was assumed to grow rather than
remain constant:
Increase in savings
1% growth

30%

2% growth

70%

3% growth

124%

Cost of improvements overestimated
– Ignores post construction improvements that
would have occurred anyway
› e.g. 28% of houses have external blinds (ABS 4602)

– Reference costs well above market cost & volume
cost
– Costs should diminish over time
›
›
›
›

Greater expertise with performance tools
Economies of scale
Technological innovation
Already have examples in housing
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Evaluation perspectives
– Net Present Value (NPV) of benefits vs.
costs does not show how costs/benefits
affect consumer
– Cash Flow: i.e. energy savings vs.
mortgage increase
› Shows energy efficient building can be more
affordable from Day 1

– Payback period
› Vic 5!: 15 year payback but cash flow positive
& promotes higher growth!

Other Benefits
– Health:

› Clear relationship between health and
temperature
› One less visit to doctor every two years
increases benefits of Vic 5 ! by 12%

– Equity:
› Those with least capacity to pay bills are often
in the worst stock

– Housing is long life infrastructure
› Get it right now, expensive to fix up tomorrow
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Other Benefits
– Economic Growth
› Transfer of resources
– From energy sector (capital intensive)
– To building sector (more labour intensive)
– Creates jobs, leads to economic growth
– Puts downward pressure on energy prices

– Vic 5!analysis shows 4 ! has better NPV
& payback period, but $300 m. less
economic growth!
– Avoided costs of geo -sequestration

Other Benefits

– Reduction in peak loads
› Defers construction of new capacity

– Avoided capacity worth 80% of savings in Vic., even more in
milder climates like Sydney, Perth)
– In Vic. avoids 1 x 100 MW gas fired peak plant every 12 y.
– Plant is imported: Balance of Payments

› Reduces cost of energy

– Peak MWh up to $10,000 vs. average $30!

› Reduced appliance size

– Estimated $500 / house by Victorian 5

! RIB

› Cost of lost economic activity during power
restrictions/brown outs:

– 1 hour of lost economic activity in 1/3 of Victorian economy
exceeds total energy savings to consumers due to 5 !

› Load Control strategies easier in efficient houses
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Hot Issues
– Data deficiencies reduce ability to estimate
benefits, industry confidence in outcomes
› Last national survey of appliance use 1986!
› How do ratings affect actual energy use?
› Validation of Rating Tools

– Promotion of Best Practice & Industry Skills
› Poor skills in industry increases industry resistance
› Examples of best practice reduces fear of unknown

– Peak Loads
› Ratings levels need targets for summer and winter to
be assured of benefits in mixed climates

Hot issues

– Renovations & existing stock
› Lack of benchmarking
› Fabric rating is _ the picture
› Disclosure (labelling) drives standards above minimum

– Certification, Enforcement & Quality Control
› Affects ability of policy to deliver outcomes

– Benefits extend beyond Building/Energy functions
of government
›
›
›
›

Industry Innovation
Health & Welfare benefits
Job creation
Planning & Local Government
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Hot issues
– Financing energy efficiency & tax incentives
› Not all benefits accrue to those who bear the cost e.g.
reduction of peak loads reduces energy costs to all
› Incentives create a signal that can spark innovation
› Consolidation of current rebates (e.g. solar HW & PV)
into one broader Sustainability rebate
› Do lending institutions understand energy efficient
buildings have lower cost of ownership even if capital
cost is higher?
› Utilities experience lower costs for sustainable buildings
but make the same charges

The Challenge
– NFEE & Vic. 5 ! show there is no longer a
choice between environment and economy
– Benefits of energy efficient buildings may be
underestimated by as much as 400%
– Even at 5 ! Australian standards are well below
North America & Europe
– Funding of research to allow proper evaluation of
benefits of energy efficiency is vital
– Greater resources needed for certification, quality,
& validation
– Skills development in building industry needed
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