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This paper: 
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• explains the changes to policy settings and supporting investigations 

• explains the changes to underlying data sets 

• describes the test case dwellings that form the basis of the economic analysis 

• summarises the key findings of the economic analysis performed by The Allen Consulting Group 

• discusses some of the test case outcomes based on the economic analysis. 
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Introduction 

A review of the BASIX targets shows there is the scope to 

deliver additional net benefits to the NSW community of over 

half a billion dollars over the next 50 years. 

Investing today in the housing of the future will deliver an 

annual return-on-investment from the first year of occupancy 

in the form of reduced water and energy bills. 

The proposed targets ensure that BASIX remains: 

Current: The proposed targets reflect changes in 

construction, design and new technology, and align with 

national building sustainability commitments contained in the 

Building Code of Australia. 

Fair: The target changes ensure that housing continues to be 

built to an appropriate minimum standard for water and 

energy efficiency so that all new homes can be affordable to 

run and comfortable to live in. 

Future-proof: The proposed targets will ensure new 

developments are well-suited for their regional climate and 

perform well in likely weather conditions, both now and in 

the future. 

 

 

 

The context for review 

When BASIX was introduced in 2004, the department carried out a number of 

benchmarking studies including a detailed cost-benefit analysis.  

The department committed to an ongoing monitoring program, including 

periodic reporting on outcomes, compliance audits and performance 

monitoring.  

In 2009, a review of climate change mitigation measures by the Independent 

Pricing and Regulatory Tribunal (IPART)1 found that the NSW Government 

should consider re-setting the BASIX energy target given changes in national 

standards and developments in technology and industry capacity since 

introduction of the scheme.  

Recently, the BASIX 5-year Outcomes Review and Post-Implementation Cost-

Benefit Analysis in 2011 highlighted the effectiveness of BASIX and showed 

that there was scope to review the targets to achieve additional benefits cost 

effectively. 

What may change in the future 

This target review does not analyse the BASIX policy more generally, and so 

does not consider matters such as: 

• new indices 

• additional development types 

• new applications for BASIX certificates 

• user support 

• ongoing industry training 

• compliance monitoring. 

These matters are being separately addressed as part of the ongoing BASIX 

improvement program. 

Reference: 
1
 Independent Pricing and Regulatory Tribunal – Review of NSW Climate 

Change Mitigation Measures – Other industries Vol 2, May 2009 
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Rationale for change 

Making the proposed cost efficient 

adjustments to the target settings 

will ensure that BASIX; 

• Retains its currency  

• Meets the needs of all 

households  

• Delivers housing for the 

future  

Delivering currency 

Observed trends in over compliance, 

changes to regulation and technology 

highlight the opportunities to further 

improve the water and energy 

performance of residential dwellings. 

The proposed targets reflect these 

changes in construction, design 

and new technology and align with 

national building sustainability 

commitments contained in the 

Building Code of Australia.   

Changes in technology and 

improvement in industry learning 

over the past 10 years since BASIX 

was introduced has seen the 

emergence of feasible alternative 

options which have the potential to 

achieve significantly improved scores. 

For example, the widespread uptake of 

solar technology has significantly 

reduced the cost of solar hot-water 

systems. Solar hot-water achieves 

additional energy savings of up to 8% 

compared to gas. 

 

Reference:  

BASIX 5 year Outcomes Summary and 

reports 

Delivering fairness 

The proposed targets ensure that 

housing continues to be built to an 

appropriate minimum standard for 

water and energy efficiency so that all 

new homes are affordable to run and 

comfortable to live in, thereby 

reducing utility bills and cost of living 

pressures. 

All types of households will benefit 

from more water- and energy-

efficient houses, not just those that 

can afford to voluntarily exceed the 

current targets; owners and renters, 

average families and low-income 

earners. 

By revising the BASIX water and 

energy targets, NSW will be able 

to provide housing stock that 

meets the needs of all occupants. 

In addition the proposed targets 

continue to vary across the state and 

by building type to reflect regional 

variations in climatic conditions and 

construction practice, and ensuring 

that the building sustainability 

requirements are fair and achievable 

for all developments. 

Delivering future-proof homes  

The residential built environment has 

a design life of over 40 years, 

meaning that the houses we are 

building today will be occupied well 

into the future. Of the 380,000 BASIX 

homes that are expected to be built 

in the next 10 years, 80% will still be 

occupied in 2050. 

The proposed targets ensure that 

new homes are adapted to likely 

future climate conditions and are 

better prepared for more frequent 

extreme weather events. 

On-going changes to climate are being 

predicted for NSW, such as changing 

rainfall patterns and an increased 

intensity and frequency of extreme 

events such as heatwaves and 

droughts.  

Designing and building new homes to 

meet these challenges now can save 

future generations the expensive of 

retrofits to existing housing stock or 

unplanned infrastructure upgrades. 

Reference:  

Steffen, Hughes & Karoly, The critical 

decade: Extreme weather, Climate 

Commission, 2012 
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Benefits of BASIX 

Revising the BASIX targets provides a 

low-cost and effective way for NSW 

to stay at the forefront of innovation 

in residential sustainability and to 

continue to deliver the following 

important outcomes.  

Addressing split incentives  

BASIX was a relatively early policy 

innovation aimed at overcoming the 

barriers to climate change adaptation 

by addressing issues such as lack of 

knowledge and capacity regarding 

new technologies.  It offers a tool that 

overcomes important market failures 

including information gaps and split 

incentives.  

Split incentives occur when the 

owner or developer of the property is 

reluctant to make an investment in 

technologies to reduce water or 

energy consumption as they do not 

receive the full benefit of future bill 

savings and cannot translate the full 

value of the investment into short 

term resale values or increased rent. 

By providing strong minimum 

performance standards BASIX 

overcomes this split incentive and 

ensures all new homes perform well in 

terms of energy and water efficiency. 

Meeting national standards 

In NSW the national sustainable 

building commitments are delivered 

via BASIX, allowing developers to 

access a flexible and performance 

based system rather than having to 

meet prescriptive requirements.  

The National Strategy on Energy 

Efficiency Framework agreed to a 

NatHERS equivalent 6 star thermal 

comfort performance for new 

residential buildings.   

The target review implements this 

commitment for NSW by increasing 

the minimum thermal comfort levels 

required to pass BASIX. By linking this 

to the proposed increase in BASIX 

energy targets new home-owners in 

NSW will gain the full benefits of the 

investment in thermal performance 

through reduced heating and cooling 

costs and lower quarterly energy bills. 

In addition the National Construction 

Code has been updated to include 

minimum standards for water and 

energy efficiency in residential 

dwelling. It is necessary to recalibrate 

the water targets to better reflect the 

impact of these changes.  

References:  

National Construction Code of Australia 

Vol 1 & 2, ABCB 2013 

State goals for energy and 

water efficiency 

BASIX helps deliver the goals of the 

NSW State Plan NSW 2021, in 

particular: Goal 5: Place downward 

pressure on the cost of living, Goal 20: 

Build liveable centres and Goal 21: 

Secure potable water supplies.  

BASIX integrates with the NSW Energy 

Efficiency Action Plan by helping those 

most affected by recent energy price 

rises to save on their bills and provides 

measures that reduce the pressure on 

future prices. 

BASIX meets the requirements of the 

Metropolitan Water Plan and the Lower 

Hunter Water Plan by improving water 

security while ensuring reliable water 

supplies for our growing communities.  

BASIX savings support a reduction in 

water demand and can assist to defer the 

need for additional supply augmentation. 

References:  

NSW Government – NSW 2021, 

www.2021.nsw.gov.au 

Office of Environment and Heritage – 

Energy Efficiency Action Plan Aug 2013 

NSW Office of Water – Metropolitan 

Water Plan 2010.  

Department of Finance and Services 

Lower Hunter Water Plan 

Going beyond BASIX 

Since 2009 Urban Growth NSW 

(formerly Landcom) has included 

‘stretch’ BASIX targets as part of their 

annual sustainability reporting.   

In 2012, the organisation achieved an 

average performance, across all their 

single and attached developments, of 

47 for Water and 55 for Energy. In 

most cases these increased targets 

were achieved relatively easily and 

for minimal additional costs. 

The market has demonstrated 

that it is feasible to achieve 

improved building performance 

better than the current targets 

Urban Growth NSW, in partnership 

with the Minister for Planning, 

instigated the showcase Bunya 

housing project near Doonside, 

Western Sydney. 

The project achieved a score of BASIX 

50 for water and BASIX 65 for energy, 

demonstrating the feasibility of 

providing significantly better-

performing homes within a standard 

housing development.  

References:  

Landcom Sustainability Report 2012 

www.bunyaliving.com.au
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Overview of Review Process 

1.  Determining proposed policy settings 

The policy approach was informed by technical studies and 

targeted consultation with key agencies.  

2.  Modelling outcomes and proposing targets 

Possible target increases were informed by the policy settings 

and by modelling trends identified in BASIX compliance data. 

3.  Analysing the impacts (benefits and costs) 

A benefit-cost analysis of proposed BASIX stringency changes 

was carried out by The Allen Consulting Group. The analysis 

was supported by elemental costing from quantity surveyors 

and a targeted stakeholder workshop. 

4.  Publishing the proposed targets 

This research paper and the supporting documents describe 

the proposal being exhibited. 

5.  Implementing revised targets  

Subject to government approval and the feedback provided, it 

is envisaged the revised targets will be implemented in a 

timeframe to allow industry time for training and supply chain 

adjustments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram: Outline of the target review methodology and how the 

processes described in this document contributes to the target review 

package on exhibition. 
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Establishing new targets 

Six scenarios were established for detached houses to 

represent both Sydney Metropolitan and regional areas, 

with a further six scenarios for multi-dwelling 

developments covering the range of multi-dwelling 

building types. These scenarios were based on selections 

and design features common to existing BASIX projects for 

the region or building type represented. 

Each had a number of variants, including: 

• [A] base case with common selections for the current 

stringency level and heat-pump water heating; 

• [B] improved case using common products and 

technology selections to deliver better performance; 

• [C] best-practice case with optimal selections that 

represent the highest feasible target; 

• [D] pool, as for the maximum variant, with an 

unheated 40kL pool with cover 

The improved case would be at the lower end of a new 

target, while the best-practice case would be at the upper 

end of a new target. 

At least one scenario was modelled in each of the 18 NSW 

climate zones.  

Detached house scenarios 

Each of the 6 detached house scenarios 

and 3 variants were modelled with 

differing water fitting/fixture efficiency, 

rainwater tank size, thermal comfort 

energy rating, hot water system, air-

conditioning efficiency, extent of energy-

efficient lighting fixtures, ventilation 

controls and cooking energy source.  

An additional variant with a pool was also 

included in all but the affordable and 

cold/alpine scenarios. 

 

House 

type 

Location Climate 

zones 

Variants 

Average Metro 17, 18*, 

28, 56 

A, B & C 

+ Pool 

Affordable Metro 18*, 28 A, B & C 

Warm  

(North) 

Regional 9, 10, 11, 

14, 50 

A, B & C 

+ Pool 

Cool 

(South) 

Regional 15, 18, 20, 

24, 65, 66 

A, B & C 

+ Pool 

Hot 

(West) 

Regional 8, 19, 27, 

46, 48 

A, B & C 

+ Pool 

Cold 

(Alpine) 

Regional 25, 69 A, B & C 

Multi-dwelling scenarios 

Each of the 6 multi-dwelling development 

scenarios and 3 variants were modelled 

with different rainwater tank sizes, water 

fitting/fixture efficiency, thermal comfort 

energy rating, hot water system, air-

conditioning efficiency, extent of energy-

efficient lighting fixtures, ventilation 

controls, cooking energy source and 

appliance energy rating. 

Whilst there are few, if any, mid and high 

rise developments outside metropolitan 

and regional centres, these were 

modelled in all NSW climate zones. 

Type/No Location Climate 

zones 

Variants 

Attached 

3 dwellings 

Metro 17, 28, 

56 

A, B & C 

Attached 

3 dwellings 

Regional All except 

17, 28, 56 

A, B & C 

Low-rise 

11 dwellings

All All A, B & C 

Mid-rise 

24 units 

All All A, B & C 

High-rise 1 

37 units 

All All A, B & C 

High-rise 2 

127 units 

All All A, B & C 
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Calculating targets for 

detached houses 

The proposed water and energy 

targets for detached houses were 

derived first, with the aim of 

establishing feasible, climate-

appropriate targets that were 

relatively consistent within a given 

area. This was done in three passes. 

First-pass targets 
First-pass targets are based on the 

scores for the improved and best-

practice variants in each postcode-

LGA combination. The first-pass 

targets aggregate scores by 

postcode, and were set to: 

� for coastal areas  

(climate zones 15, 17, 18, 28, 56, 

plus 9, 10 and 11 for water): 

• not more than 50 

� for non-coastal areas: 

• the mid-point of the improved 

and best-practice scores – to 

better balance savings where 

there is a large difference 

between the improved and 

maximum scores: at least 2 

points below the best-practice 

score – to ensure that there is 

some design flexibility where 

there is a small difference 

between the improved and best-

practice scores 

• not more than 50. 

Second-pass targets 
Second-pass targets were calculated 

based on the first-pass targets for 

each postcode, rounded down to the 

nearest multiple of 5, in order to: 

• make it simpler for councils, 

certifiers and designers to know 

which target applies 

• have fewer issues with houses on 

the boundary between two 

different targets 

• improve the consistency of 

targets within a geographic 

region. 

Third-pass targets 
Third-pass targets are based on the 

second-pass targets, but incorporate 

adjustments made to improve 

target consistency within geographic 

regions and between neighbouring 

postcodes. 

Each of the seven third-pass water 

target levels was allocated to a 

water target zone W1-W7. Similarly, 

each of the four third-pass energy 

target levels was allocated to an 

energy target zone E1-E4. 

Reference:  BASIX 5 year Outcomes 

Summary and reports  

For maps showing application of zones refer to: 

www.basix.nsw.gov.au/basixcms/target-review 

 

Proposed water target zones 

 
W1 W2 W3 W4 W5 W6 W7 

Detached 

house (DH) 

50 45 40 35 30 25 20 

Attached house 

(AH) 

50 45 40 35 30 25 20 

Low-rise units 

(LR) 

50 45 40 35 30 25 20 

Mid-rise units 

(MR) 

45 45 40 35 30 25 20 

High-rise units 

(HR) 

40 40 35 30 30 25 20 

 

Proposed energy target zones 

 
E1A E1B E2 E3 E4 

Detached 

house (DH) 

50 50 45 40 35 

Attached house 

(AH) 

50 50 45 40 35 

Low-rise units 

(LR) 

45 40 35 30 25 

Mid-rise units 

(MR) 

35 30 25 20 15 

High-rise units 

(HR) 

25 20 15 10 10 
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Calculating targets for 

multi dwelling 

developments 

The proposed water and energy 

targets for multi dwellings used a 

different process to that for 

detached houses. 

For each multi dwelling 

development type and for each 

target zone, the scenario testing 

results of the improved and best-

practice variants of the multi 

dwelling development were 

compared to the proposed targets 

for detached houses. 

As the development size increased, 

it was necessary to reduce the 

targets to ensure that the proposed 

targets for that development type 

did not exceed the score achieved 

by the best-practice variant. The 

targets were reduced in multiples 

of 5. 

Attached houses 

The scenario results for attached 

houses showed that they are able 

to achieve the same proposed 

targets as detached houses. 

Low-rise developments 

The scenario results for low-rise 

multi dwelling developments 

showed that they can achieve the 

same proposed water targets as 

detached houses. The low-rise 

results also showed that the energy 

targets would need to be generally 

10 points below the proposed 

energy targets for detached houses. 

However, in the Sydney 

metropolitan area (climate zones 

17, 28, 56 and postcodes 2555, 

2556 and 2557), the low-rise energy 

target would only need to be 5 

points below the proposed energy 

target for detached houses. 

Therefore energy target zone E1 

was split into E1A and E1B, with 

low-rise energy targets of 45 and 40 

respectively. 

Mid-rise developments 

The scenario results for mid-rise 

multi dwelling developments 

showed that they can achieve the 

same proposed water targets as 

low-rise developments, except in 

W1. For water target zone W1, the 

proposed water target for detached 

houses is 50, but mid-rise 

developments the achievable target 

is 45. The mid-rise results also 

showed that the energy targets 

would need to be 10 points below 

the proposed energy targets for 

low-rise developments. 

High-rise developments 

The scenario results for high-rise 

multi dwelling developments 

showed that: 

• in water target zones W1–W4, 

the water target for high-rise 

developments would need to 

be 5 points below the proposed 

water target for mid-rise 

developments. 

• in water target zones W5–W7, 

high-rise developments can 

achieve the same proposed 

water targets as mid-rise 

developments; but 

The scenario results for high-rise 

multi dwelling developments 

showed that the energy targets 

would need to be 10 points below 

the proposed energy targets for 

mid-rise developments, except that 

in energy target zone E4, the high-

rise target can be only 5 points 

below the proposed energy target 

for mid-rise developments. 

Additionally, the proposed mid-rise 

targets are between the proposed 

low-rise and high-rise targets and 

provide for a progression as 

projects change in size. 

References: 
BASIX- Energy Index, Increased Stringency of 

BASIX Energy Index for residential flat 

buildings (AECOM, May 2013)  

BASIX- Water Index, Increased Stringency of 

BASIX Energy Index for residential flat 

buildings (AECOM, May 2013) 
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Review of Policy Settings 

The BASIX ongoing monitoring and reporting program 

identified a number of compliance trends that needed further 

investigation to ensure the intended policy outcomes are 

maintained. These include variances in the uptake of some 

compliance options or concentrations by region or by building 

type against expected averages. Given the impact on BASIX 

scores, changes to three policy settings will be included as part 

of the target review: 

• Changes to the thermal comfort assessment options 

• Removal of low water use species for single dwellings 

• Changes to the assumptions for heating and cooling when 

‘no active heating or cooling’ is selected. 

The review also reviewed the policy approach for selected 

compliance options to suit current market trends, including: 

• Compliance options for all-electric houses, including the 

use of heat pumps where reticulated gas supply is limited; 

• The performance difference between detached houses and 

multi-unit developments; 

• Selection of appliances in multi-unit developments. 

 

Changes to DIY tool 

The new DIY tool has been aligned to 

a NatHERS “6-star” equivalence. To 

improve consistency between DIY 

and Simulation outcomes, DIY will be 

limited to projects within the bounds 

of the calibration with the following 

clearer eligibility criteria proposed 

for DIY projects; 

• dwelling can only be one or two-

storeys  

• total conditioned floor area 

(CFA) – not to exceed 300 m² 

• glass-to-CFA ratio to be between 

0.10 and 0.40 

• no more than 40 windows – 

with combinations of windows 

of the same orientations no 

longer allowed 

• total area of all skylights to be no 

more than 3m², no more than 5 

skylights larger than 0.25m² in 

area and combinations of skylights 

no longer allowed. 

The insulation requirements for 

ceiling and wall (except cavity brick) 

will be increased in DIY.  The effects 

of glazing on the thermal comfort 

performance from the new DIY tool 

are assessed using a method based 

on the BCA 2010 glazing calculator. 

Removal of ‘Rapid’ method 

Given the increased stringency, 

Rapid is no longer able to produce 

thermal comfort outcomes with an 

acceptable level of consistency with 

the other methods.  

The Rapid method is used by 

relatively few projects (around 7%), 

making it difficult to justify the cost 

of further upgrade, even if the 

upgrade was technically feasible in 

terms of consistent outcomes. Any 

dwelling that would have used Rapid 

can still use the DIY assessment 

method. 

Low water use plants 

Through the on-going BASIX 

monitoring and reporting process, a 

number of concerns have been 

identified with the setup and use of 

the current option of selecting areas 

for landscaping with species from 

lists of low-water-use plants.  

Results of a detailed audit of low-

water-use species commitments in 

the BASIX certificate data indicated 

that some Local Government Areas 

(LGAs) have a disproportionately 

high number of certificates selecting  
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the low-water-use option and a 

higher than average proportion of 

the landscape area nominated for 

low-water-use. Many of these LGAs 

also have the lowest levels of 

alternative water nominated for 

garden use, and continue to use 

mainly potable town water for 

irrigation.  

A report by the University of 

Canberra highlighted the difficulties 

with the landscape section of the 

tool, with landscape features being 

rated poorly in terms of feasibility 

to audit during the certification 

process, due in part to the need for 

specialised horticulture expertise to 

identify nominated plant species.  

In addition, the landscape features 

of a development are rarely 

completed at final inspection and 

the preference is to leave 

landscaping to the occupier. As a 

result, it is likely that the landscape 

commitments are not certified in 

many cases and are potentially 

never implemented by the 

occupier. 

Concerns regarding compliance 

were raised by Local Government 

NSW (formerly Local Government 

and Shires Association) in a survey. 

This reflects anecdotal concerns 

received by the Department about 

landscaping commitments. The 

LGNSW survey identified low-

water-use landscaping as an 

example of a commitment 

frequently compromised at post-

occupancy, as landscaping and 

plants are easy to remove and are 

likely to be changed to reflect to 

the style and preferences of the 

new owner.  

There are also issues with the 

availability of plant lists approved 

for use by each LGA and it is unclear 

how the low-water-use plants 

option is being implemented in 

some areas.  

Approximately one-third of councils 

have submitted a low-water-use 

species list to the BASIX website 

and over half of the single dwelling 

certificates nominating low-water-

use species are from LGAs without 

a species list. 

 The LGAs without a species list 

have a higher average proportion of 

certificates nominating low-water-

use commitments and a higher 

average area. This translates into 

substantial areas being allocated to 

low-water-use species without a 

nominated species list to guide the 

selection, assessment and 

certification process. 

Accordingly, it is proposed to 

remove low-water-use species as a 

compliance option for single 

dwelling developments.  

Low-water-use species will remain 

available for common area 

landscape in multi unit 

developments as the evidence from 

the certificate data audit suggests 

that it is an important part of the 

compliance pathway and actually 

facilitates the use of rainwater or 

stormwater for garden irrigation.  

The tendency to use professional 

landscape plans, establish 

landscaping prior to occupancy, and 

manage landscape as part of the 

common area avoids a number of 

the implementation and 

compliance issues found with single 

dwellings. 

All modelling for the proposed 

target increase for single dwellings 

was done assuming that low-water-

use species would not be available 

and the modelling has not relied on 

this option to meet the increased 

stringency for single dwellings in 

any areas. 

References: 

BASIX 5 year Outcomes Summary and 

reports 

Building professionals’ and 

homeowners’ perceptions of the NSW 

Building Sustainability Index (University 

of Canberra, 2013) 

 Local Government and Shires 

Association survey on the BASIX 

program (Armidale-Dumaresq Council, 

2011 unpublished) 

Default heating and 

cooling systems 

BASIX allows the selection of no 

active heating or cooling systems to 

achieve the mandatory energy 

target.  To account for the likely 

scenario that heating and cooling 

systems are installed after 

occupation, energy consumption 

from a ‘hybrid’ set of default 

heating and cooling appliances is 

considered.  The ‘hybrid’ set was 

established from the market 

penetration of various heating and 

cooling appliances available around 

2002-03 prior to the introduction of 

BASIX. The current “hybrid” set 

applies to all NSW and does not 

vary with geographical locations.  
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It is proposed to revise the ‘no 

heating/cooling’ selection to 

account for market changes and to 

account for regional variations. A 

number of data sets from the 

Australian Bureau of Statistics (ABS) 

from 2006 to 2011 on domestic 

energy consumption have been 

used to update the ‘hybrid’ set of 

heating and cooling appliances 

based on geographical locations.   

Greenhouse gas emitted from the 

updated ‘hybrid’ heating and 

cooling systems is lower than the 

current assumptions.  Combined 

with the proposed increase in 

thermal comfort stringency, more 

dwellings will be able to meet the 

energy target without committing 

to the installation of heating or 

cooling appliances.  

Other policy 

investigations 

As part of this review, the following 

commitments and compliance 

trends were investigated in detail: 

• Reticulated gas and compliance 

options for all-electric houses, 

including the use of heat pumps; 

• The performance difference 

between detached houses and 

multi-unit developments; 

• Appliances in multi-unit 

developments. 

Reticulated gas 

The unavailability or limited 

distribution of reticulated gas in some 

areas means that gas hot water 

systems may not be an option to 

achieve the BASIX target for many 

households.  

A number of development areas 

within the current BASIX 40 zone 

are not supplied with reticulated 

natural gas, including areas of the 

Mid-north coast, the Hunter, the 

South Coast and parts of the Sydney 

Metropolitan area, such as key infill 

areas in the South West.  

While electric-boosted solar hot water 

systems are able to easily reach the 

proposed target, these systems are 

more expensive upfront and may not 

be suitable for areas with limited solar 

access due to site topography or 

surrounding developments.   

For these areas, modelling included 

the feasibility of an ‘all electric house’ 

using an electric heat pump hot water 

systems to achieve the proposed 

increased BASIX target.  

To identify areas most likely to be 

affected, BASIX certificate data for 

2005-2010 was analysed for single 

dwelling developments which 

selected a heat pump for hot water. 

Areas with higher than average 

selection of heat pumps were 

identified as LGAs likely to have lower 

or no reticulated gas connections. 

In most cases they were also the areas 

with higher than average uptake of 

solar-electric hot water - a popular 

compliance pathway with lower 

running costs. 

Scenario modelling was used to 

identify the compliance options 

available for developments in these 

areas to meet the proposed target 

increases. Results of the modelling 

showed that in most LGAs, an average 

house with a heat pump hot water 

system is able to pass the BASIX+10 

target by improving the WELS rating of 

their hot water taps and fittings. 

There were, however, a few LGAs 

where houses with heat pump hot 

water systems are marginal or 

struggle to pass an increased energy 

target - notably Gloucester, 

Hawkesbury and Bega. These areas 

are generally areas with poor heat 

pump performance due to cooler local 

temperatures.  

For single dwelling developments with 

no reticulated gas, poor solar access 

and poor heat pump performance 

alternative options include further 

increasing the thermal comfort 

performance of the house or using 

bottled gas (LPG). 

In summary, an ‘average’ all-electric 

house is able to achieve the proposed 

energy targets through a range of 

compliance pathways, including: 

• electric-boosted solar hot water; 

• heat pump hot water (with 

improvements in thermal 

comfort performance in some 

LGAs);  

• bottled gas (LPG). 

Reference: 

BASIX 5 year Outcomes Summary and 

Outcomes reports 
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Multi-dwelling targets 

Scenario modelling showed that 

low-rise and mid-rise unit 

developments could meet higher 

water and energy targets by 

selecting available least-cost 

options existing at the unit scale. 

For example: 

• selecting water-efficient fittings 

and fixtures 

• selecting efficient appliances 

including washing machines 

• installing rainwater tanks 

appropriate to the roof area 

and landscape area, and 

• utilising some photo-voltaic 

panels.  

By selecting the highest efficiencies 

in these options, it was found that 

low-rise and mid-rise unit 

developments can meet additional 

target increases of 5-10 per cent.  

In contrast, high-rise developments 

of 6 or more floors did not easily 

achieve a BASIX +10 target increase. 

These developments have a greater 

proportion of common areas for 

foyers, lifts and car parking. This 

results in higher building energy use 

compared to other building forms. 

In addition, use of rainwater tanks 

in multi-unit developments is 

limited by a relatively small roof 

catchment area per unit. This 

makes it challenging to utilise 

alternative water for uses other 

than irrigation without moving to a 

treatment and reuse system. 

Despite considering a range of high-

rise designs and technologies, the 

scenario testing showed that 

targets above 40 for water and 25 

for energy would be difficult to 

achieve with current on-site 

compliance measures alone. 

Decentralised local systems, such as 

privately-run water recycling or 

distributed cogeneration energy 

systems, are options that could 

enable high-rise developments to 

achieve significant additional 

savings in potable water and energy 

consumption. However, the uptake, 

implementation and ongoing 

management and maintenance of 

these systems present developers 

and building owners with a number 

of issues and their up take at 

present is very limited. 

Regulatory changes such as the 

Water Industry Competition Act 

(WICA) 2006 and the development of 

interim guidelines for Management 

of Private Recycled Water Schemes 

by the Department of Water and 

Energy in 2008 are making recycled 

water systems more accessible for 

multi-dwelling developments, 

however there remain a range of 

ongoing compliance issues still to be 

addressed. 

The department’s BASIX Multi-Unit 

Residential Cogeneration 

Demonstration Project, undertaken 

on two development sites in 

partnership with industry, 

demonstrated the potential for 

cogeneration to provide significant 

energy savings for multi-unit 

developments with relatively short 

pay-back periods.  

However, the study also identified 

some issues with the ongoing 

maintenance of these systems, with 

the risk of such systems being 

‘switched off’.  

Based on these findings, it is 

proposed that the energy targets 

for high-rise units are increased by 

BASIX +5, which is lower than the 

detached house targets, and that 

the water target for high-rise units 

be increased only for inland areas - 

equal to the targets for detached 

houses in target zones W5, W6 and 

W7. (refer target zone maps at 

www.basix.nsw.gov.au/basixcms/ta

rget-review for details) 

The Department proposes to 

initiate further studies to better 

understand the limits of current 

design solutions for mid-rise and 

high-rise developments. The 

Department also proposes to follow 

the progress in decentralised 

systems within the City of Sydney 

and the Metropolitan Strategy. The 

high-rise targets may be 

subsequently revised based on this 

information. 

Two other strategies to address 

high-rise performance are: 

• to adapt BASIX to enable 

assessment at the precinct-

scale to contribute to the BASIX 

targets. 

• to include on-going compliance 

mechanisms that ensure local 

supply systems are maintained 

beyond the development stage.  

These options may be considered in 

the future. 

Reference:   

BASIX Co-generation demonstration project 

Implementation Study (AECOM 2010) 
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Appliances 
When BASIX was expanded to 

multi-unit developments in 2005, 

appliances were included as a 

compliance option for residential 

flats (units) and common areas in 

the multi unit tool (for the unit 

dwellings only, not detached or 

attached dwelling within the 

development). 

BASIX allows the selection of WELS -

rated dishwashing and clothes 

washing machines to contribute to 

BASIX water scores. Selection of 

Minimum Energy Performance star 

rated appliances (MEPs) such as 

refrigerators, dishwashers, clothes 

washers and dryers are also 

permitted as a means of improving 

BASIX energy scores.  

When commitments to rated 

appliances are made, the 

appliances must be installed prior 

to inspection by the certifying 

authority and before an occupation 

certificate can be issued. 

Calculations of the impact of rated 

appliances on water and energy 

scores take into account predicted 

product lifetimes. 

Including appliances was an interim 

measure that allowed compliance 

while encouraging wider market 

penetration of energy and water 

efficient products and addressing 

split-incentives where developers 

or investors may not spend on 

higher-performance products that 

do not directly benefit sale prices or 

rental returns. 

The policy of including appliances 

was subject to review of emerging 

alternative compliance pathways, 

including: 

• greywater treatment and reuse 

• cogeneration and tri-

generation technology 

• improvements in the 

performance of lifts and car 

park ventilation. 

Analysis of BASIX certificate data for 

2006-2011 indicates that for mid-

rise and high-rise units, 

approximately three-quarters of 

developments include appliances.  

and the uptake of the alternative 

compliance pathways such as 

greywater re-use and cogeneration 

systems is very limited. 

This target review proposes to 

maintain appliance selection as a 

compliance option for multi-unit 

developments while investigation 

of alternative compliance options 

continues.   

As part of the ongoing BASIX 

monitoring and review process, the 

Department has investigated 

market changes and availability of 

higher efficiency rating for 

appliances. Where the average 

appliance efficiency selected for a 

BASIX certificate falls consistently 

below the level of the market 

average, higher rated options will 

be introduced and lower rated 

appliances will be removed from 

the selections available.  

This is inline with the original policy 

intent to encourage the uptake of 

higher-rated appliances. 

References: 

BASIX 5 year Outcomes Summary and 

reports 

Ongoing BASIX 

monitoring 

Other policy and compliance issues 

identified in the BASIX on-going 

monitoring program that require 

further monitoring and stakeholder 

consultation include: 

• rainwater tank connections and 

nominated roof areas; 

• on-site recycled water systems 

(in multi-unit developments); 

• tap configurations for 

alternative water for laundry. 

This research will be undertaken as 

part of the ongoing BASIX 

compliance monitoring program.  
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Updated Data Sets and Algorithms 

BASIX relies on underlying datasets to run the calculations 

in the online assessment tool. In response to current 

trends and technical developments, the following 

calculations and data will be updated: 

• dwelling occupancy rates 

• laundry connection factor 

• greenhouse-gas emission factors 

• Small-scale Technology Certificate algorithm. 

Occupancy rates 
Occupancy rates refer to the average 
number of occupants per household 
in a given geographical area. They are 
based on ABS Census data and are 
used to determine energy and water 
savings from the BASIX per-capita 
benchmark. 

2006 data shows a decrease from 2011 
in the average number of 
occupants/households, however, 2011 
data indicates an opposite trend. 

Because there is no clear trend based 
on Census data, updated occupancy 
rates have been calculated as the 
average of the 2001, 2006 and 2011 
data. 

For most areas, there is little change. 
Occupancy rates have slightly 
increased in metropolitan Sydney, 
particularly in the urban fringe and 
areas subject to large scale 
redevelopment, while they have 
decreased in regional NSW.  

Reference: ABS 2069.0.30.003 - Census of 

Population and Housing: Time Series 

Profile DataPack 2011 Second Release 

Laundry connections 
Forecast potable water savings may 
not be realised if a laundry 
connection to an alternative water 
source, such as a rainwater tank, is 
disconnected after installation.

An on-ground audit performed by 
Sydney Water on BASIX-compliant 
dwellings identified that 69% of the 
dwellings that committed to connect 
washing machines to a rainwater tank 
in BASIX have kept the required 
connections. However potable water 
was being used for clothes washing in 
the remaining 31% of dwellings. 

Accordingly, a correction of 0.69 will be 
introduced to account for average 
potable water saving for laundry 
connections to rainwater tanks. 

This correction will be reviewed as 
additional data becomes available. 

Reference: BASIX on-ground truthing 
survey results report (Sydney Water, 
2011, unpublished) 

GHG emission factors 
Greenhouse gas emission factors 
from gas and electricity are updated 
based on the annual National 
Greenhouse Gas Accounts factors 
from 2006 to 2011. 

Using the emission factor from the 
latest year may not be suitable, given 
the time gap between the 
preparation of a BASIX certificate and 
the occupation of the proposed 
dwelling. Instead, a five-year moving 
average (currently 2006 to 2011) is 
used in the BASIX update. 

The updated emission factor for 
electricity (scopes 2 and 3) is around 
5% higher than the current factor in 
BASIX. In contrast, the updated factor 

for gas is around 7.5% lower than the 
current value. 

These changes will provide a further 
incentive to switch to gas-powered 
systems and appliances to meet the 
higher energy targets. 

Reference: Department of Industry, 
Innovation, Climate Change, Science, 
Research and Tertiary Education, National 
Greenhouse Accounts Factors.  

STC algorithm 
While small-scale technology 
certificates (STCs), and their 
predecessors ‘renewable energy 
certificates’(RECs), are not meant to be 
a performance rating, their calculation 
methodology is used in BASIX to 
estimate the energy required to boost 
solar hot water systems and air-
sourced heat pumps. 

The STC methodology from the Clean 
Energy Regulator and the underlying 
Australian Standard (AS 4234) was 
introduced in 2011 to replace the REC 
methodology.  BASIX calculations will be 
updated to provide a more accurate 
estimation of greenhouse-gas emissions 
from domestic water heating. 

References: Standards Australia 
Limited/Standards New Zealand, AS/NZS 
4234:2008 Heated water systems – 
Calculation of energy consumption. 

Australian Government, Renewable 
Energy (Electricity) Regulations 2001- STC 
Calculation Methodology for Solar Water 
Heaters and Air Source Heat Pump Water 
Heater – Determination March 2012
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Representative Test Cases 

The Department developed 12 representative projects or 

“test cases” to inform a benefit-cost analysis and economic 

evaluation of the proposed BASIX target changes. They 

included: 

• 8 detached houses; 

• one attached house development of 3 dwellings; 

• one low-rise unit development of 13 dwellings; 

• one large high-rise unit development of 127 dwellings 

across two buildings; and 

• one small high-rise unit development of 37 dwellings. 

For each project, the department then developed one or 

more common compliance pathways (“variants”), both  

under the current target as a “base case” and as a +10 case” 

with a nominal +10 target increase.  These compliance 

pathways were informed by the common selections in the 

existing BASIX certificate data. The compliance pathways also 

reflected market preferences for certain compliance options 

and regional constraints such as climate and availability of a 

reticulated gas supply. Table 1(following) provided more 

detail on each dwelling type and variations tested. 

These 12 test cases were submitted to a Quantity Surveyor 

for costing. 

TABLE 1: Representative dwelling mix 

Ref 

No. Description 

Number 

Storeys 

Number 

Bedrooms 

GFA 

(m
2
) 

CFA 

(m
2
) 

UCFA 

(m
2
) 

DH1 Metro average 2 4 240 216 24 

DH2 Metro affordable 1 4 162 146 16 

DH3 Metro large 2 5 438 394 44 

DH4 Metro average (electric) 2 4 240 216 24 

DH5 Regional (inland) 1 4 193 173.7 19.3 

DH6 Regional (mild-cool) 1 4 193 173.7 19.3 

DH7 Regional large 1 5 337 303 34 

DH8 Regional (subtropical) 1 4 193 173.7 19.3 

Ref 

No. Description 

Number 

Storeys 

No units x 

Bedrooms 

GFA 

(m
2
) 

CFA 

(m
2
) 

UCFA 

(m
2
) 

AH Attached houses 1 3 x 2 bed 96 90 6 

LR Low-rise, 13 units 3 3 x 1 bed 77 77 0 

5 x 2 bed 113 109 4 

5 x 3 bed 129 122 7 

HR1 High-rise, 37 units 8 14 x 1 bed 62 62 0 

23 x 2 bed 76 74 2 

HR2 High-rise, 127 units 10 and 

13 

61 x 1 bed 55 55 0 

48 x 2 bed 81 81 0 

18 x 3 bed 105 105 0 

TABLE 2: Detached house construction.  For assessment of thermal comfort 
impacts, the following weighted average of construction types was used. 

Floor type:  CSoG CSoG (incl 
garage) 

Susp’d 
(enclosed) 

Susp’d 
(open) 

CSoG & 
Susp’d 

Other TOTAL 

Roof & wall type: 

Brick Veneer (BV);  
Pitched roof; flat ceiling 

16 1 0 0 1 1 19 

Clad & framed (CF) 
Pitched roof; flat ceiling 

2 0 1 4 0 2 9 

Clad & framed (CF) 
Pitched roof; raked ceiling 0 0 0 2 0 1 3 

Combination (CF & BV); 
Pitched roof; flat ceiling 2 2 0 0 1 0 5 

Mix of BV & CF; Pitched 
roof; Flat & raked ceilings 

1 0 1 1 1 1 5 

Cavity Brick 
Mix of each roof type 

1 2 1 0 1 0 5 

TOTALS 22 5 3 7 4 5 46 

CSoG = Concrete slab on ground; Susp’d = Suspended floor 
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Test case details 
The 8 detached house test cases include average, 

affordable (modest), large and regional-style 

dwellings and included 16 variants appropriate to 

different NSW regions and climates. The 

performance of these test cases was modelled by 

the Department using a modified version of the 

BASIX engine that incorporated the proposed 

policy changes.  

The attached house and low-rise unit 

development test cases are based on analysis 

conducted by Efficiency Assessments, as detailed 

in the report ‘BASIX Stringency Review: the 

impact of decreased BASIX caps in attached and 

multi unit housing’ of November 2012. 

The high-rise unit development test cases are 

based on analysis conducted by AECOM, as 

detailed in the report ‘BASIX – Energy Index: 

Increased stringency of BASIX energy index for 

residential flat buildings’ of May 2013.  

For thermal comfort, the revised target cases 

achieved, on average, the equivalent of at least 

5.5 stars.  

Reference: 

Cost estimate of the effects from an increased BASIX 

stringency on Class 1 and Class 2 developments (2 parts) 

(MBMPL, May 2013) 

 

 

Dwelling 

Test case 

Variant Location Description: 

Layout and compliance pathway 

Roof 

(m
2
) 

Weighting Water 

(Increase) 

Energy 

(Increase) 

DH1 DH 1.1 Blacktown Metro average – all A/C 229 0.7 50 (+10) 50 (+10) 

DH1.2 Blacktown Metro average – A/C +fan 0.2 50 (+10) 50 (+10) 

DH1.3 Blacktown Metro average – fan +gas heater 0.1 50 (+10) 50 (+10) 

DH2  DH 2  Blacktown Metro affordable 173 1 50 (+10) 50 (+10) 

DH3 DH 3 Baulkham Hills Metro Large 382 1 50 (+10) 50 (+10) 

DH4 DH4.1 Cessnock Metro average – Solar HWS, A/C+fan 229 0.13 50 (+10) 45 (+5) 

DH 4.2 Cessnock Metro average – Solar HWS, all A/C 0.4 50 (+10) 45 (+5) 

DH4.3 Cessnock Metro average – Heat pump (HP), 

A/C+fan 

0.35 
50 (+10) 45 (+5) 

DH4.4 Cessnock Metro average – HP, all A/C 0.12 50 (+10) 45 (+5) 

DH5 DH5.1 Wagga Wagga Regional average 269 0.25 30 (+10) 40 (+15) 

DH5.2 Dubbo Regional average 0.75 45 (+15) 45 (+10) 

DH6 DH6.1 Moss Vale Regional average – Gas heating 269 0.5 50 (+10) 40 (+15) 

DH6.2 Moss Vale Regional average – A/C heating 0.5 50 (+10) 40 (+15) 

DH7 DH7 Moss Vale Regional Large 337 1 50 (+10) 40 (+15) 

DH8 DH8.1 Ballina Regional average – Solar HWS 269 0.5 50 (+10) 50 (+10) 

DH8.2 Ballina Regional average – Gas HWS 0.5 50 (+10) 50 (+10) 

AH  Worrigee 3 unit complex 476 1 50 (+10) 50 (+10) 

LR  Shellharbour 13 unit complex 789 1 50 (+10) 40(+5) 

HR1  Eastwood 127 unit complex  1 40 (0) 25 (+5) 

HR2  Liverpool 37 unit complex  1 40 (0) 25 (+5) 

Table 3. Representative dwellings 
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New targets deliver real savings 

A Benefit-Cost Analysis (BCA) and economic evaluation of 

the proposed target change by Allen Consulting Group found 

that the overall benefit-cost ratio (BCR) of the proposed 

target change is 1.64:1. For every $1 spent as a result of the 

incremental increase in compliance measures, the NSW 

economy will benefit by a factor of $1.64. 

This is consistent with the best case scenario of the current 

BASIX targets which delivers a BCR of between 1.2 and 1.6. 
1
 

The costs of complying with the proposed BASIX targets is 

estimated to increase the prices for houses and units by an 

average of 0.7%. By comparison, there was a 3.3% rise in 

building costs generally over the period 2010-2012. 

Despite the increase in mortgage repayments this price 

rise would cause, the increase in disposable income due 

to savings in utility bills is estimated to decreases the 

percentage of income required to meet mortgage 

payments in all regions. 

As a result the net effect of the proposed changes would 

be an overall improvement in housing affordability. 

1 NERA Consulting BCA 2010, published as part of the 5 year post-

implementation review of BASIX. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Fig: Impact of additional compliance costs on housing affordability 

Average all dwelling types 
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State-wide impacts 

With close to 380,000 new 

dwellings forecast to be built over 

the next decade, the aggregate 

additional lifetime savings that will 

result from the increase in targets 

are estimated to be:  

 Savings value 

Water 328 gigalitres $465 mil 

Electricity 7,763 gigawatt hrs* $604 mil 

Gas 25,908 petajoules* $236 mil 

*Resulting in a reduction of 5.8 megatonnes of 

greenhouse-gas emissions 

The net impact on the NSW 

community exceeds $511 million (at 

a discount rate of 7%). This is 

comprised of water, electricity and 

gas savings to households of more 

than $1.3 billion, less increased 

costs of $794 million. 

There are also non-financial 

benefits to the NSW community, 

including reduced pressure on 

water supplies, reduced peak load 

infrastructure demands, health and 

amenity improvements, and 

increased environmental flows for 

rivers. 

A Net Present Value ($NPV) for 

these benefits has not been 

included in the Benefit-Cost 

Analysis. 

Long-term benefits 

A sensitivity analysis of longer-term 

benefits to the economy, 

community and environment tested 

the impact of different 

intergenerational values that might 

be attributed to the improved 

BASIX outcomes. 

A lower social discount rate of 4% 

reflects a higher value on potential 

future impacts such as the 

increased frequency and intensity 

of extreme events. In this case, the 

benefit-cost ratio increased to 

2.71:1, resulting in net benefits to 

the NSW economy with a present 

value of $1,617 million.  

A higher discount rate of 10% 

reflects a lower value on potential 

future impacts. In this case, the 

benefit-cost ratio decreased to 

1.12:1. Even based on short term 

impacts of less than 10 years, the 

proposed target increase would 

deliver net benefits to the NSW 

economy with a present value of 

$78 million.   

Housing Affordability 

The Benefit-Cost Analysis 

considered the impact of the 

proposed changes to BASIX targets 

on affordability for homebuyers in 

two ways: 

• Using the median multiple or 

house price to income ratio; 

and 

• The ratio of mortgage 

repayment to household 

income. 

The results of both indicators 

suggest the proposed BASIX target 

reforms would have a positive 

impact on housing affordability in 

all NSW regions, due to savings in 

utility bills as a result of 

improvements in household energy 

and water efficiency, which would 

result in a: 

• Decrease in the years of gross 

income required to purchase a 

house/unit; and 

• Decrease in the percentage of 

income used by households to 

pay their mortgage.  

The average decrease would be 

approximately 2% for all dwellings 

across NSW. 

All regions and all dwelling types 

would experience a decrease as 

shown in the following tables. 

Detached houses 

Region % change * 

Blacktown -3 

Baulkham Hills -8 

Wagga/Dubbo -2 

Ballina -2 

Average NSW -3 

 
Multi-unit dwelling 

Multi-unit type % change * 

Attached House  -1 

Low-rise Unit -1 

High-rise unit 1 -1 

High-rise unit 2 0 

Average NSW -1 

* Change in percentage of income used for 

mortgage repayment as a result of proposed 

target reforms. 
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Industry impacts 

BASIX is designed to ensure 

flexibility and encourage innovation 

in design of energy and water 

efficiency technologies and 

practices. Over time, BASIX 

promotes market efficiency as it 

results in the use of the least cost 

combination of technologies and 

practices in the design and 

construction of new homes. 

The BCA found that the BASIX 

revised targets will continue to 

drive innovation and efficiency in 

the market by: 

• locking in the observed ‘over-

performance’;  

• encouraging wider adoption of 

current best practice; and  

• promoting the adoption of 

new feasible alternative 

options that can achieve 

improved scores.  

Further, the proposed changes are 

not expected to alter or restrict 

competition for businesses in 
property and construction 

industries. 

Industry consultation suggests that 

the impact on industry capacity 

would be minimal; as most 

assessors, designers and builders 

would adapt their existing 

practices. Building professionals are 

currently updated in their 

knowledge using the BASIX website 

and can rely on professional 

development programs for more 

detailed information about the 

proposed changes to BASIX 

requirements. Based on industry 

advice the BCA includes an amount 

of $200,000 for industry to cover 

the delivery of training and 

professional development in the 

policy’s first three years.  

Industry stakeholders consider that 

because users are practiced with 

adopting least-cost compliance 

measures, the costs of redesigning 

buildings to meet proposed targets 

would be small, and could be 

further minimised by: 

• providing at least six months 

lead time for implementation; 

and  

• promoting detailed case 

studies of new compliance 

options. 

Government impacts 

Improved energy and potable water 

efficiency results in reduced peak 

load infrastructure demands, and 

may defer or minimise the scale 

and costs associated with future 

upgrades in electricity and water 

infrastructure. 

 The BCA found that such deferred 

infrastructure costs are likely to 

result from the change in the BASIX 

target. 

It is assumed that a once off 

administration cost of $80,000 will 

be incurred by government in the 

first year of the policy change.  

This reflects the costs of 

communicating the changes to 

industry groups and professional 

associations and ensuring that 

BASIX users are appropriately 

informed.  

Existing mechanisms already in 

place can be utilised to deliver 

information about the policy 

change, such as; 

• BASIX website 

• BASIX e-news, and 

• BASIX helpdesk 

 

It is not anticipated that the 

Government would need to 

undertake additional enforcement 

activities as a result of the proposed 

changes, nor should the change 

require additional monitoring 

requirements, beyond the existing 

BASIX on-going monitoring and 

review program. 

 

References: 

Benefit-cost analysis of proposed BASIX 

stringency changes (The Allen 

Consulting Group, July 2013) 

Cost estimate of the effects from an 

increased BASIX stringency on Class 1 

and Class 2 developments (2 parts) 

(MBMPL, May 2013)  

BASIX Post-Implementation Cost-

Benefit Analysis (NERA Consulting 

Group, 2011). 

 

 

 

 



BASIX Target Review Impact on Test Cases 
 

NSW Department of Planning and Infrastructure Supporting Research Paper  �� 19 

Impact on Representative Test Cases 

A number of the representative test cases used in calculating 

the economic benefits of the proposed target changes 

potentially have a large variance of benefit-cost depending 

on the compliance pathway selected. In particular: 

• ‘Average’ Sydney – a composite of detached dwellings 

with different compliance options 

• ‘Affordable’ Sydney – detached dwelling, Blacktown, 

Sydney inland region 

• Western NSW – detached dwelling representing inland 

warm semi-arid regions 

• North Coast NSW (Ballina) – detached dwelling 

representing coastal subtropical  regions 

• ‘High-rise 2’ Sydney – multi unit development in 

Liverpool, Sydney inland region. 

The economic analysis is based on common but conservative 

compliance pathways. Alternative pathways incorporating 

design changes and industry learning are likely to result in 

lower-cost solutions and thus higher benefit-cost ratios. 

Unless stated, these alternative pathways were not costed 

as part of this target review. 

‘Average’ Sydney house 

Test case DH1 represents an ‘average’ 

4-bedroom detached house in Sydney 

which achieves an over-all benefit-cost 

ratio of 1.78:1 at an average 

compliance cost of just under $4,070. 

The benefit-cost ratio for this case is 

a composite of three compliance 

options, representing alternative 

heating and cooling options to 

achieve the new BASIX targets. These 

alternative compliance pathways are 

weighted to represent the current 

market preference for heating and 

cooling using air-conditioning 

compared to natural ventilation.  

The composite is made up of: 

• 70% – fully air-conditioned 

• 20% – mixed air-conditioned 

and fans 

• 10% – all fans. 

The expected changes required to 

reach the new targets were 

estimated to range in cost from 

$5,453 for the fully air-conditioned 

option, to as little as $378 for the 

option using ceiling fans only and 

altering design to achieve better 

cross ventilation and window 

orientation. The benefits of the 

additional 10% water and 

greenhouse-gas savings achieved are  

 

valued at $7,254 and are consistent 

between each case. 

Therefore the net impacts and 

individual BCR for the alternative 

compliance pathways are 

significantly different over the 

lifetime of the building, as included 

in the table below. 

These alternative compliance 
pathways highlight that there are 
often lower cost compliance options 
available to householders, should 
they wish to minimise their BASIX 
compliance costs and maximise the 
return on their expenditure.  

BASIX provides a tool to compare 

these alternative options and 

consider the impact and costs of 

compliance selections as part of the 

design and development process. 

Case DH1.1 

(all A/C) 

DH1.2 

(mixed) 

DH1.3 

(all fans) 

Average 

Benefits $7,254 $7,254 $7,254 $7,254 

Cost $5,453 $1,068 $378 $4069 

Net 

impact 
$1,801 $6,186 $6,876 $3,185 

BCR 1.33 6.79 19.20 1.78 
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‘Affordable’ Sydney house 

While the BCR for the ‘affordable 

house’ test case adopted in the Allen 

Consulting report is positive at 

1.04:1, it is not as favourable as the 

average house test case.  

The floor area of the ‘affordability’ 

house (DH2) was selected as 

demonstrative of what is available in 

the market for modest affordable 

housing. A smaller house on an 

average lot simultaneously increases 

the irrigated landscape area and 

reduces the potential roof 

catchment for a rainwater tank, 

making it harder to meet the water 

efficiency target compared to the 

average house. As a result, the 

‘affordable’ test case DH2 requires a 

much larger rainwater tank to meet 

the increased BASIX water target 

(8500L, up from 2000L).  There are, 

however, other more effective ways 

of delivering affordable homes than 

reducing floor area and increasing 

rainwater tank sizes.   

According to a 2012 report to the 

National Housing Supply Council 

“Housing Supply Responses to 

Change in Affordability”, the most 

common response of the industry to 

the challenge of affordability is to 

reduce both dwelling and lot size.  

The average lot size for BASIX 

certificates issued from 2005- 2012 

was the traditional ‘quarter acre’ 

close to 600 m².  However, many 

new subdivisions across NSW are 

including ‘affordable’ lots of 300 m² 

or less, with government initiatives 

encouraging sizes down to 220m2.  

New housing trends also show a 

decrease in the proportion of 

detached houses in favour of a mix 

of residential types, including units 

and townhouses. These housing 

types offer improved affordability, 

and increased housing diversity, 

better meeting the needs of first 

home buyers as well as the 

increased number of one-person and 

two-person households anticipated 

in the future (National Housing 

Supply Council, 2011). 

This trend is seen at Nelson Ridge in 

Pemulwuy, where the development 

includes affordable 2 and 3 bedroom 

freestanding homes on lot sizes of 

around 170 to 225 m². Houses on 

these smaller lot sizes will meet the 

proposed new targets without 

increasing the size of the rainwater 

tank, saving around $1,600 in 

compliance cost and improving the 

benefit-cost ratio to 1.43:1. The BCA 

results also show that attached 

homes and dual occupancy dwellings 

on strata lots perform significantly 

better than the ‘affordable’ 

detached home, returning a benefit-

cost ratio of 1.65:1. This will be an 

increasingly common means by 

which affordable housing is 

delivered in the future.  

Increasing the supply of small lot 

and semi-detached housing to 

account for up to 80% of new 

affordable housing supply over the 

next 40 years results in an average 

compliance cost of around $3,800 at 

a benefit:cost ratio better than 1.3:1  

Case Standard 

lot  

Small lot  Dual Occ 

& attached 

Average 

Distribution 20% 50% 30%  

Benefit $6,003 $6,003 $3,067 $5,122 

Costs $5,773 $4,190 $1,864 $3,809 

Impact $230 $1813 $1,202 $1,313 

BCR 1.04 1.43 1.65 1.34 

The Department will continue to 

study the market response to deliver 

sustainable affordable housing 

through monitoring of BASIX 

certificates and working with 

industry and councils. 

Western NSW house 

Test case DH5 represents an 

‘average’ regional detached house in 

a warm semi-arid climate.  

The benefit-cost ratio for this case of 

1.09:1 is a composite of two 

locations, representing areas 

currently with different water 

targets.  

The composite is made up of: 

• 75% – Dubbo, representing areas 

with an existing water target of 30 

• 25% – Wagga Wagga, 

representing areas with an 

existing water target of 20. 

The Dubbo test case reflects current 

compliance trends for most regional 

properties with a water target of 30 

or 40. In these areas, a house 

typically needs to select an 

alternative water supply for at least 

garden use in order to pass the 

current water target. 

The Wagga Wagga test case reflects 

current compliance trends for areas 

with lower water targets (0-20), 

where moderately efficient fixtures 

and fittings in combination with low-

water-use species are sufficient to 

pass the current water target. 
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It is proposed that low-water-use 
species are removed as a compliance 
option, in light of the ongoing 
monitoring data identifying a 
number of compliance issues and a 
lack of evidence that quantifiable 
water savings are being achieved. 

For the Wagga Wagga test case, the 
removal of low-water-use species 
will mean that in many cases an 
alternative water supply will be 
needed to achieve the current 
targets. 

The scenario testing has shown that 
the costs for the Wagga Wagga test 
case include the compliance costs 
needed to meet the current BASIX 
water policy in full in addition to the 
further measures required to satisfy 
a proposed target increase. 

While the test case receives the full 
benefit of this change through a 
total 30% reduction in mains-
supplied potable-water use, the 
benefit-cost analysis is limited to 
considering only the savings 
associated with the marginal target 
change (additional 10% reduction). 
This results in a low BCR of 0.54:1. 

In contrast, regional areas that 
already use an alternative water 
source (such as the Dubbo test case) 
returned a positive BCR of 1.33:1 and 
is a more accurate representation of 

the impact of the target change alone 
on most regional areas.  

References: 
Housing Supply Responses to Change in 

Affordability: Report for the National 

Housing Supply Council (Ubris, June 2012) 

North Coast NSW 

(Ballina) house 

The Ballina test case has a benefit-
cost ratio (BCR) of 0.74:1 meaning 
that a household receives less in 
utility bill savings than it spends on 
additional compliances measures. 

Current compliance trends show 
that many developments in this area 
already select solar hot water 
systems and score well over the 
current energy targets. As a 
consequence, the base case that was 
used in the benefit-cost analysis for 
this region requires few additional 
measures to meet the proposed 
energy target.  

At the same time, the proposed 
heating and cooling caps for thermal 
comfort have been reduced in line 
with national requirements. 

However, due to the warm coastal 
climate, the costs of the thermal 
comfort improvements translate 
into only a modest reduction in 
energy requirements. 

This test case demonstrates the 
limited benefit-cost of implementing 
increased thermal comfort 
stringencies in mild climates.  

However, in combination with an 
increased energy target, improving 
thermal comfort performance will 
still derive benefits in the form of an 
improved energy score. 

High-rise 2’ Sydney Unit 

The two high-rise test cases returned 
very different benefit-cost ratios, with 
HR1 at 1.12:1 and HR2 at 0.76:1. The 
difference in benefit-cost ratios 
reflects the impact of the scale and 
number of units in each development, 
with the HR1 having 127 units 
compared to HR2 having 37 units. 

BASIX data shows that high-rise 
multi-unit developments currently 
meet the targets by nominating all 
of the least-cost options currently 
available. By selecting the most 
water-efficient fittings and fixtures, 
the most efficient appliances and 
installing rainwater tanks 
appropriate to the roof area and 
landscape area, these developments 
are able to achieve additional 
savings of about 5 per cent.  

Additional savings beyond this are 
difficult without some reliance on 
decentralised and distributed  
 

technologies, such as wastewater 
recycling, cogeneration or tri-
generation energy systems. 

An alternative option to achieve the 
same energy score is to undertake 
design variations such as adding 
floor insulations and/or reducing the 
glazing area by no more than 20 per 
cent to some of the unit dwellings. 

Design variations can deliver the 
same benefits from electricity and 
gas consumption savings, with 
significantly lower costs and higher 
BCRs for both High-rises 1 and 2, as 
shown in the following table. 

Case Improved 

windows  

(BCA case) 

Design 

variations 

(Alt option) 

HR1 1.12 1.38 

HR2 0.76 1.31 

The Department proposes to initiate 
further studies to better understand 
the limits of current design solutions 
for these building types and will 
examine the recommendations 
emerging from decentralised supply 
projects such as the. City of Sydney 
Green Infrastructure Plan. 
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