












































































































































































































































































































































































































































Zero Carbon Australia� Buildings Plan

 198

in 2012 21. Figure 5.22 shows an indicative installation path 
over the ten-year period.

Over the ten years, 31GW of solar PV is installed, averaging 
2.8GW per year. At no point does the increase in annual 
installations exceed 1GW, which first occurs as annual 
installation rises from 1GW in 2014 to 2GW in 2015 . The 
solar industry has proven its ability to achieve such jumps 
previously, with 2010 and 2011 amounting to 361% and 
202% of the previous year, respectively.

After full solar PV uptake is achieved, rooftop solar PV 
sales and installation will slow, being limited to sites such 
as new constructions and upgrades and replacement of 
existing systems. However, further growth potential exists 
in other locations, such as above unroofed carparks, and 
over irrigation channels and dams. The workforce may also 
transition to large-scale solar PV farms to supply domestic 
or export demand.

5.26, shows the PV generation potential in context with the 
energy use by buildings.

Solar PV systems on non-residential buildings will be rated 
in total at 2GW and will generate approximately 4TWh/
annum 19. The total for both building categories is 33GW 
and 50TWh/annum. Energy import consumption by 
non-residential buildings will be reduced by 13%. Refer to 
Figure 5.21.

Future demand for electricity was detailed in Beyond Zero 
Emissions’ Stationary Energy Plan  20, totalling 325TWh/
annum. That report included only 10TWh of distributed 
solar PV generation, equating to 3% of demand. This plan’s 
updated figure of 50TWh equates to 15% of demand.

4.1.6	 Installation Rates

To reach full solar PV uptake by 2023, Australia’s solar 
industry will need to exceed the previous yearly record of 
solar PV generating capacity installed, which was 974MW 

Figure 5.25

CFD results for the N+NW direction

Figure 5.26

Potential wind turbine sites
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1	 Introduction

In this part, a comparison is drawn between the costs of 
business as usual (BAU) and the  Zero Carbon Australia 
Buildings Plan (ZCA-b), in both the residential and 
commercial sectors. One case study investigating a 
representative house in Melbourne, and another analysing 
an office space in Sydney are described.

The ZCA Buildings Plan finds impressive energy efficiency 
improvements can be achieved while eliminating fossil fuel 
gas from residential and commercial buildings. By necessity, 
capital investment is required to upgrade the building stock 
to achieve these outcomes. However, this investment can be 
recovered through reduced energy cost, associated with the 
reduced consumption.

This part analyses the costs associated with the upgrade of 
buildings, and contrasts it with the BAU case. Whilst there 
are many benefits associated with the Buildings Plan, only 
the direct savings on energy costs are considered. Indirect 
benefits such as health and welfare improvements, whilst 
important, are not considered here. These indirect benefits 
could translate into significant indirect economic savings. 
For example, in the non-residential sector, indirect benefits 
might include increased productivity, competitive advantage 
(through enhanced reputation, or consumer preferences 
for more sustainable products) or increased employee 
satisfaction and staff retention1.

The costs of upgrading the building stock are incurred up 
front, whilst the direct economic benefits, through lower 
operating costs, are incurred over time. To compare the 
cash flows of different options with different time profiles, 
it is necessary to use a discount rate to convert the future 
costs into present value terms. The discounted cash flows 
allow the net present costs to be determined and a legitimate 
comparison to be made over an extended period.

2	 Residential Sector

This analysis compares the net present costs associated 
with the BAU scenario with the ZCA-b scenario for the 
residential sector. On-going energy costs (operating costs) 
and the capital cost requirements are needed to complete the 
net present cost analysis. 

2.1	 Operating Costs
The operating costs are derived from energy consumption 
and energy price projections. The results from the National 
Home Energy Model (see Part  5) form the basis of the 
consumption projections used in this calculation. The 
National Home Energy Model analysis includes a breakdown 
of energy consumption projection by energy type and 
state, for both BAU and upgrade scenarios, with energy 
consumption being predominantly by gas and electricity. 

Business as usual energy prices are used in both scenarios. 
Electricity and gas prices are particularly important inputs 
to determine this cost. 

Electricity

The electricity price is assumed to incorporate a low carbon 
price as the base case for this analysis2. This assumes carbon 
prices will fall in line with linkage to the European carbon 
markets in 2015. This scenario also assumes the 2020 
renewable energy target is maintained at the current 41TWh 
per annum.

Both retail and wholesale electricity projections (for each 
state) were used in the analysis. However, as a conservative 
measure, any reduction in energy consumption was assumed 
to reduce overall costs by changes in the wholesale cost only. 
Retail electricity costs include a range of components (e.g. 
network cost), that are not necessarily directly reduced 
by reduced consumption3. Some of these costs will still 
need to be recovered, even with substantial declines in 
energy (and net energy) consumption, resulting from the 
implementation of a national retrofit program. The existing 
tariff structures would be expected to change under such a 
scenario. Without being prescriptive on what these changes 
may be, they would allow for the fixed costs to be recovered, 
and may have more cost reflective variable charges. Whilst 
there are other variable charges in a typical electricity bill, as a 
conservative measure, only wholesale costs were considered.

Gas

Like electricity, costs include a range of fixed and variable 
components. However, unlike electricity, in the Buildings 
Plan, gas is not required at the end of the transition. Parts of 
the gas network are assumed to be ‘turned off’ progressively, 
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as the retrofit program is rolled out. As such, the costs (both 
fixed and variable) are expected to fall to zero by the end of 
the transition. 

LPG costs, like gas, are also projected to decline to zero 
over the transition period. Wood consumption is expected 
to decrease, but not to zero. Further detail of the energy 
price projections and assumptions used can be found in 
Appendix 10, Appendix 11, and in Part 2.

The consumption data were combined with energy price 
projections to evaluate the operating costs under the two 
different scenarios discussed. Figures 6.1 and 6.2 illustrate 
the operating costs under the two scenarios, out to 2030. 
The Buildings Plan is assumed to be implemented from 
2013 onwards, with 2012 prices representing the current 
costs. 

Whilst these data were derived from price and consumption 

Figure 6.1 & 6.2
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which upgrades could be integrated with renovations, and 
what the cost saving might be. Approximately $2 billion was 
spent annually on building repairs and maintenance6, which 
is assumed to continue under the BAU scenario. Buildings 
plan repair and maintenance costs have been incorporated 
within the building retrofit costs.

2.3	 Net Present Cost
The net present cost over a 30 year period was evaluated. A 
three percent (real) discount rate was used. Whilst this is a 
low discount rate compared with the commercial rate, it is 
consistent with current home loan rates (in real terms). 

Three different scenarios were evaluated. Scenario one 
compares the net present costs  of BAU with that for the 
retrofit program (ZCA–b) under the same wholesale 
electricity price assumptions. The second scenario compares 
the net present costs of BAU with that of the retrofit program, 
but assuming the wholesale electricity prices are consistent 
with a “low demand” scenario - a reasonable scenario for 
the building plan scenario. A third scenario compares net 
present cost of BAU with that for the complete residential 
upgrade, including solar installation and smart grid upgrade 
and assuming ‘low demand’ wholesale electricity prices. In 
practice, smart grid upgrades costs are likely to be reflected 
in retail electricity prices. For the purpose of this analysis 
however, this cost was represented in the capital cost of the 
retrofit program.

projections, they are consistent with data from the 
Household Expenditure Survey4, (which estimates the 
2009-10 expenditure on Electricity, gas and other fuels to 
be $14 billion). 

2.2	 Capital Cost
Implementation of the residential buildings plan requires 
an investment of $234 billion in total, over the transition 
period. This includes $157 billion for building retrofits, 
and a further $77 billion for smart grid upgrades and solar 
system installation costs. Small cost reductions (15%) were 
assumed for some of the building components and solar 
system costs. For current niche industries in Australia – 
double glazing, wall insulation, solar control film – research 
was conducted to find the average costs in markets where 
these industries are mature. This gave the expected costs 
for implementation under the Buildings Plan. Figure  6.3 
illustrates the breakdown of costs by the different retrofit 
and upgrade components. Further details of the capital cost 
used, and assumptions can be found in the Appendix 9.

Taken over the implementation period, the annual cost of 
retrofitting the ZCA component is roughly 40% of BAU 
annual expenditure on renovations ($31 Billion5) as reported 
for 2010. As a conservative measure, it is assumed that the 
Buildings Plan is entirely additional to BAU renovations. 
This is likely to result in a significant overestimate of cost. 
However it is not possible to decisively and robustly determine 

Figure 6.5 
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Figure  6.4 shows a comparison between the Net Present 
Costs for Scenario 1. Figure  6.5 shows the comparison 
for Scenario 2, and Figure  6.6 shows the comparison for 
Scenario 3.

The Buildings Plan has the same net present cost as the BAU 
case, under the conservative assumptions used for scenario 
one. However, this does not include indirect benefits, 
and is considered a very conservative estimate given the 
assumptions around electricity prices and capital costs. 

When it includes a comprehensive uptake of solar PV (and 
including smart gird upgrades), the residential buildings 
plan returns a net present saving of $40 billion. This is a 
highly conservative value, given the modest capital cost 
reductions assumed for solar, and given that only wholesale 
energy costs were assumed to be avoided. 

Electricity prices contribute similar net present cost in 
either scenario (except were solar contributes considerably 
to household energy consumption). Whilst only BAU 
electricity prices are presented here, other scenarios 
(including high carbon price or a 100% renewable energy 
stationary energy sector, such as that proposed in the ZCA 
Stationary Energy Plan) result in similar benefits. Wholesale 
electricity price projections have little impact on the overall 
relative cost difference between BAU and the residential 
buildings plan. 

2.4	 Example Case: Melbourne Home

This hypothetical case illustrates the energy and cost savings 
for a house in Melbourne. The house was assumed to have 
average ceiling insulation and no wall or floor insulation. 
It was also assumed to have gas heating, gas hot water and 
gas cooking, typical of many homes in Melbourne. The 
floor space was assumed to be 190m2, typical for detached 
homes in Victoria.  For a real-world residential case study 
see Appendix 4.

2.4.1	 Retrofit

The major retrofit actions included fabric upgrades and 
replacement of gas services with electric services. Ceiling 
insulation was assumed to be upgraded. The cost of the 
various upgrades is listed in Table 6.1.

Table 6.1

Cost of individual retrofit upgrades

Retrofit upgrades Cost
Double Glazing $10,642
Insulation $8,713
Curtains, Pelmets Awnings $3,039
Draught Proofing $358

Reverse Cycle A/C Multi Split system $8,755
Cooktop $1,108
Heat Pump Hot Water Service $3,968
Total $36,582

It should be noted that this scenario, with the full retrofit 
being applied is the most costly. Across the residential stock, 
replacements for heating, hot water and cooking systems 
are only proposed for existing gas appliances. Furthermore, 
some houses will already have sufficient ceiling insulation, 
or good quality single glazed windows suitable for secondary 
glazing (about half the cost of double glazing).

2.4.2	 Solar System

A solar system for this home was sized according to 
principles established in Part  5 Section  4. Based on the 
suitable and usable area (see Table 6.2), and a solar power 
density of 163 watts per m2, the house was assumed to have 
a 4.5 kW system. The current installed cost for a system this 
size in Victoria is $2.30/watt unsubsidised (or $1.76/watt, 
including SRES subsidy), for a total cost of $10,350. The 
unsubsidized cost was used as a conservative measure.Figure 6.6 
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The net present cost over a 30 year period was evaluated for 
three different scenarios: BAU, ZCA-b (building upgrade 
only) and ZCA-b+s (building upgrade plus solar system 
installation). The discount rate used in the calculation was 
the current mortgage rate, the typical cost of capital for 
home owners. Figure 6.11 illustrates the net present costs, 
per home, for three different scenarios.

By implementing the full retrofit program, this house realizes 
net present savings of approximately $3,000 dollars over the 
30 year period. Incorporating a 4.5 kW solar system increases 
the savings to over almost $6,000.

This comparison assumes the upgrade is done at today’s 
costs. No cost reductions were assumed, except for double 
glazing and wall insulation (due to industry scale up) and 
conservative assumptions on the value of avoided electricity 
were used. Even with these assumptions, the upgrade program 
realizes a net present saving relative to the BAU case. Under 
a large scale deployment of energy efficiency upgrades, cost 
reductions could be expected, and higher utility costs might 
be avoided, resulting in even greater savings. 

Table 6.2

Suitable and usable space for solar PV system 

Ratio Area (m2)

Building Footprint - 189.7
Suitable Roof space 0.23 44.8
Usable Space 62% 27.8

2.4.3	 Impact on Energy Consumption

The upgrade results in significant reduction in energy 
consumption from 206.4 MJ/day to 51.5 MJ/day and 
completely eliminates gas usage. Figure  6.7 illustrates the 
impact of the retrofit upgrades on the average daily energy 
consumption for the Melbourne home. Figure 6.8 illustrates 
the impact of the retrofit program alongside the installation 
of a 4.5 kW solar system (and the net impact on daily energy 
consumption). 

2.4.4	 Annual Utility Bill 

The same energy price assumptions were used as in the 
sector wide residential comparison. Importantly, this 
includes the assumption that only the wholesale cost of 
electricity was avoided (for any avoided energy). Figures 
6.9 and 6.10 illustrate the difference between utility costs 
for the Melbourne home under BAU, and after the retrofit. 
This particular household would avoid over $1500 of utility 
expenses annually, (increasing to almost $2000 annually, by 
2030). 

2.4.5	 Net Present Costs
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different scenarios. Figures 6.12 and 6.13 illustrate the 
operating costs under the two scenarios – BAU and ZCA-b. 

3.2	 Capital Costs
The non-residential buildings plan requires an investment 
of $34.4 billion in total over the transition period. This 
includes $29.6 billion for building retrofits and a further $5 
billion solar system installation costs. Figure 6.14 illustrates 
the breakdown of costs by the different non-residential 
building types, and the cost of solar installation. Further 
details of the capital cost used, and assumptions can be 
found in Part 5 Section 3.

3.3	 Net Present Cost
The net present cost over a 30 year period  was evaluated. 
The costs were evaluated using a low discount rate 5% 
(real), with sensitivity of analysis at 3% and 7%. This is 
consistent with the recommended approach for analysing 
building fabric upgrades and costs (Pitt and Sherry, 2010, 

3	 Non-residential Sector

This analysis compares the net present cost associated 
with the Business As Usual (BAU) scenario with the ZCA 
Buildings Plan (ZCA-b) scenario, for the non-residential 
sector. As for the residential plan, on-going energy costs 
(operating costs) and the capital cost requirements are 
needed to complete the net present cost analysis. 

3.1	 Operating Costs
The operating costs are derived from energy consumption 
and energy price projections. The results from the 
non-residential stock modelling exercise (Part 5, Section 3) 
form the basis of the consumption projections used in the 
following calculations. This analysis included a breakdown of 
total energy consumption by state under different scenarios. 
The percentage breakdown of energy use (electricity vs 
gas) by state was used to determine the gas and electricity 
consumption under the BAU scenario. Further details 
on energy consumption projections can be found in the 
Appendix 5.

Again, BAU energy prices are used in both scenarios. 
However, in this analysis, commercial utility costs were 
assumed (which are at a discount relative to retail prices).

3.1.1	 Electricity

The same electricity price scenario as the retail analysis was 
used as the base case for the non-residential analysis using a 
”low” carbon price linked to the European carbon markets 
and assuming that the 2020 renewable energy target is 
maintained at the current 41 TWh per annum. However 
in this analysis, commercial and wholesale electricity 
projections (for each state) were used.

A conservative assumption around electricity reduction 
was also used: any reduction in energy consumption was 
assumed to reduce overall costs by changes in the wholesale 
value only. Commercial electricity costs also include a range 
of components (e.g. network cost) that are not necessarily 
directly reduced by reduced consumption. 

3.1.2	 Gas

Gas is also not required in the non-residential sector at 
the end of the transition. Gas-related costs (both fixed 
and variable) are expected to fall to zero by the end of the 
transition, unlike electricity costs. Further detail of the 
commercial energy price projections used can be found in 
Appendix 11. 

The consumption data were combined with energy price 
projections to evaluate the operating costs under the 
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BAU with the retrofit program under the same wholesale 
electricity price assumptions (‘‘low carbon price’’). The 
second scenario compares the net present cost of BAU with 
the retrofit program, but assuming the wholesale electricity 
prices are consistent with a “’low demand” ‘ scenario. A final 
scenario compares the net present cost of the non-residential 
upgrades (including solar installation), with “low demand” 
electricity prices. 

“Pathway to 2020 for low-energy, low-carbon buildings. 
Indicative stringency study” pp74). The higher discount rate 
(7%) is reflective of commercial discount rates and cost of 
capital, whereas the lower discount rate is more reflective of 
governmental discount rates and cost of capital. 

As with the residential analysis, three different scenarios were 
evaluated. The first scenario compares the net present cost of 
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3.4.1	 Retrofit

The cost of the retrofit program for this building type 
is $1.29 million. This includes the costs of a 9 kW solar 
system, without subsidy. This solar system sizing was based 
on Part 5 Section 4, and takes into consideration the impact 
of shading of surrounding buildings. A breakdown of the 
cost of the various upgrades is listed in Table 6.3 below.

Table 6.3

Cost of non-residential retrofit program

Retrofit upgrades Cost
Low e window film $46,303
Insulate ceilings $32,400
Draught proofing $2,000
New water cooled chiller $405,000

Heat pump boiler replacement $180,000
CAV to VAV $450,000
VSDs $49,500
Economy Cycle $9,900
EMS $28,000
LED Lights $44,280
Light Occupancy Sensors $6,933
Heat Pump Domestic Hot Water $17,500
Solar System $20,700
Total $1,292,516

Figure 6.15 shows a comparison between the Net Present 
Costs for Scenario 1. Figure  6.16 shows the comparison 
for Scenario 2, and Figure 6.17 shows the comparison for 
Scenario 3.

Even under at relatively high discount rates, the net present 
cost of the non-residential upgrade plan is similar to BAU. 
Again, this is considered a very conservative estimate given 
the assumptions around electricity prices and capital costs 
(and it does not include indirect savings and benefits). The 
economics of the non-residential upgrade also improve if 
compared with a “low demand” energy price forecast, and 
including solar installation.

Under lower discount rates, the non-residential plan returns 
net savings across the sector, even under the conservative 
assumptions. A national rollout may be expected to further 
lower some costs (including PV) and higher utility savings, 
above wholesale value only, would realize even greater 
benefits.

3.4	 Example Case: Sydney Office 
(1980 ‑ 2000 Curtain Wall 
Building)

This hypothetical case illustrates the energy and cost savings 
achievable  for an office building in the Sydney CBD. It 
looks at a curtain wall building (1980-2000 stock), with 
9000 m2 of lettable area, over 10 levels. The building was 
assumed to use gas to supply heating services. 
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3.4.4	 Net Present Cost

The net present cost of providing energy over a 30 year 
period was evaluated. A range of discount rates was used 
in the calculation from 3-7% (in real terms), as in the 
sector wide analysis. Relative to the BAU utility costs, this 
retrofit program achieves an internal rate of return of 5% (in 
nominal real terms). 

This particular retrofit program is assumed to occur in 
isolation. There are no assumptions on cost reductions 
(in either building upgrades or solar costs), except for 
solar control film that could be expected in a national 
implementation of the Buildings Plan. The reduction 
in electricity consumption is also assumed to only offset 
the wholesale electricity consumption. Even with these 
assumptions, the economics work out quite similar. 

The upgrade program is worthwhile at a sector-wide level 
(see Non-residential Sector analysis). With a national roll 
out and with targeted government support, this particular 
retrofit program would also be economically viable at high 
(7%) discount rates. 

3.4.2	 Impact on Energy Consumption

The upgrade program results in a reduction in energy 
consumption from 404.5 MJ/m2 per annum to 91.5 
MJ/m2 per annum (or 112 kWh/m2 per annum to 91.5 
MJ/m2 per annum). The upgrade results in a energy 
consumption reduction of 77%, and completely eliminates 
gas consumption. Figure 6.18 illustrates the impact of the 
retrofit upgrades on annual energy consumption per square 
meter, for the Sydney curtain wall office building. 

3.4.3	 Annual Utility Bill 

The same energy price assumptions were used as in the sector 
wide commercial comparison, (including the conservative 
assumption that only the wholesale cost of electricity was 
avoided). Figure 6.19 shows the difference between utility 
costs for the Sydney example under BAU, and after the 
retrofit, illustrating a utility cost saving of $66,000 annually. 
This saving increases to above $90,000 per annum over a 
30-year period.
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4	 Stationary Energy Plan 
Implications

The ZCA Stationary Energy Plan specified a ten-year 
capital expenditure requirement of $370 billion.  This plan 
involved an extensive modelling exercise to determine the 
technology mix, and ultimately cost of supplying Australia’s 
energy mix with 100% renewable energy. This modelling 
exercise was predicated on supplying an annual demand 
of 325 TWh of electricity, and incorporated conservative 
estimations of what energy efficiency gains could be made 
in the commercial and residential sectors.  Since then, the 
comprehensive analysis contained within the Buildings Plan 
suggests that through efficiency measures alone, demand 
could be reduced by a further 43.5 TWh.  This would, in 
effect, lower the overall cost Stationary Energy Plan, as less 
energy generation infrastructure would be necessary.

Whilst remodeling the Stationary Energy Plan is beyond the 
scope of this study, an estimation of the cost reduction can be 
made.  This can be done by assuming that the overall cost of 
supplying a unit of electricity (MWh) in a 100%-renewable 
energy system is constant (and is not affected by absolute 
total MWh demand).  Under these conditions, the capital 
investment required in the Stationary Energy Plan would be 
expected to fall by $37 billion.

5	 Labour Estimates

In depth estimates of the labour requirements of the Buildings 
Plan are beyond the scope of this report. Nonetheless the 
calculated labour cost of implementing the Buildings Plan 
can be used as a guide.  The total estimated labour cost was 
found to be $54 Billion over ten years. Assuming a standard 
tradesperson rate of $60 per hour and an average work 
week of 38 hours, this labour cost equates to approximately 
500,000 job hours over ten years. On a yearly, full-time-
equivalent basis this is 50,000 positions.

Further investigation into the resource implications of the 
ZCA Buildings Plan, including materials and manufacturing 
capacity, is expected to be undertaken by Beyond Zero 
Emissions and this could include a detailed analysis of 
the labour requirements. Such an analysis would assess 
individual labour sectors and Australia’s current capacity in 
each of them. 

Figure 6.21

Concentrated Solar Thermal plant with molten salt storage, as proposed in the ZCA Stationary Energy Plan [Torresol Energy]
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Appendices

Appendix 1 - Residential energy modelling 

This is a description of the national residential energy model created by Energy Efficient Strategies (EES). This appendix is 
principally referred from Part 5 Section 2. This text has been provided by EES.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_1.pdf

Appendix 2 - Climate Zone coverage 

This describes how the standard BCA climate zones relate to the different climate zones used in this plan. This appendix is 
principally referred from Part 5.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_2.pdf

Appendix 3 - Wind energy study 

This is a study undertaken by Vipac on urban wind energy potential. This appendix is principally referred from Part 3 Section 
8.2. This text has been provided by Vipac.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_3.pdf

Appendix 4 - Residential Case Study 

This is a case study of a single home in Melbourne which has been retrofitted along the lines proposed in this plan.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_4.pdf

Appendix 5 - Non-residential Stock Model 

This describes in more detail the modelling which informs the estimate of non-residential energy consumption. This appendix 
is principally referred from Part 5 Section 3.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_5.pdf

Appendix 6 - Hot water system modelling results

This describes in more detail the modelling performed to a) inform the decision about recommended hot water system type, 
and b) estimate the hot water energy requirements under this plan. This appendix is principally referred from Part 5 Section 2.2.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_6.pdf

http://media.bze.org.au/bp/bp_appendix_1.pdf
http://media.bze.org.au/bp/bp_appendix_2.pdf
http://media.bze.org.au/bp/bp_appendix_3.pdf
http://media.bze.org.au/bp/bp_appendix_4.pdf 
http://media.bze.org.au/bp/bp_appendix_5.pdf
http://media.bze.org.au/bp/bp_appendix_6.pdf
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Appendix 7 - Reference home model 

This describes the set of computer models used as main reference for the assessment of residential energy use. This appendix is 
principally referred from Part 5 Section 2.1.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_7.pdf

Appendix 8 - Rooftop solar resource model 

This describes the modelling performed by Entura which informs this plan’s estimate of the national roof-top resource available 
for the installation of solar PV. This appendix is principally referred from Part 5 Section 4.1.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_8.pdf

Appendix 9 - Supporting information on Sankey diagram for residential HVAC 

This provides supporting information related to the Sankey-style energy flow diagram shown at Part 3 Section 3.1.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_9.pdf

Appendix 10 - Retrofit costings 

This provides the raw costings data which informs the estimate of retrofit costs in Part 6.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_10.pdf

Appendix 11 - Gas price analysis 

This provides detail about the analysis of future gas price which informs the business-as-usual case in the economic analysis at 
Part 2 Section 7 and Part 6.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_11.pdf

Appendix 12 - Electricity price analysis 

This provides detail about the analysis of future electricity price which informs the business-as-usual case in the economic 
analysis at Part 2 Section 7 and Part 6. This was provided by Energy Action.

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_12.pdf 

Appendix 13 - Economic Analysis

This provides supporting material which informs the detailed economic analysis at Part 6 which compares business as usual 
economics, with the cost of undertaking the Buildings Plan retrofit. 

This appendix can be found online at http://media.bze.org.au/bp/bp_appendix_13.pdf 

http://media.bze.org.au/bp/bp_appendix_7.pdf 
http://media.bze.org.au/bp/bp_appendix_8.pdf 
http://media.bze.org.au/bp/bp_appendix_9.pdf 
http://media.bze.org.au/bp/bp_appendix_10.pdf
http://media.bze.org.au/bp/bp_appendix_11.pdf 
http://media.bze.org.au/bp/bp_appendix_12.pdf
http://media.bze.org.au/bp/bp_appendix_13.pdf 
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