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Disclaimer 

Ernst & Young (‘EY’ or ‘Consultant’) was engaged on the instructions of the Department of Environment and 

Energy  (‘Client’) to develop this report on Achieving Low Energy Existing Commercial Buildings in Australia 

(‘Project’), in accordance with the consulting services agreement dated 23 April 2019 (‘the Engagement 

Agreement’). 

The results of the Consultant’s work, including the assumptions and qualifications made in preparing the 

report, are set out in the Consultant's report dated 28 October 2019 (‘Report’).  You should read the Report in 

its entirety including the disclaimers and attachments.  A reference to the Report includes any part of the 

Report.  No further work has been undertaken by the Consultant since the date of the Report to update it. 

Unless otherwise agreed in writing with the Consultant and notwithstanding that the recipient may be an 

associate of the Client, the recipient’s access to the Report is made only on the following basis and in either 

accessing the Report or obtaining a copy of the Report the recipient agrees to the following terms.  

1. Subject to the provisions of this notice, the Report has been prepared for the Client, and may not be 
disclosed to any other party or used by any other party or relied upon by any other party without the 
prior written consent of the Consultant. 

2. The Consultant disclaims all liability in relation to any other party who seeks to rely upon the Report 
or any of its contents.   

3. The Consultant has acted in accordance with the instructions of the Client in conducting its work and 
preparing the Report, and, in doing so, has prepared the Report for the benefit of the Client, and has 
considered only the interests of the Client.  The Consultant has not been engaged to act, and has not 
acted, as advisor to any other party.  Accordingly, the Consultant makes no representations as to the 
appropriateness, accuracy or completeness of the Report for any other party's purposes.  

4. No reliance may be placed upon the Report or any of its contents by any recipient of the Report for 
any purpose and any party receiving a copy of the Report must make and rely on their own enquiries 
in relation to the issues to which the Report relates, the contents of the Report and all matters arising 
from or relating to or in any way connected with the Report or its contents. 

5. The Report is confidential and must be maintained in the strictest confidence and must not be 
disclosed to any party for any purpose without the prior written consent of the Consultant. 

6. No duty of care is owed by the Consultant to any recipient of the Report in respect of any use that the 
recipient may make of the Report. 

7. The Consultant disclaims all liability, and takes no responsibility, for any document issued by any 
other party in connection with the Project. 

8. No claim or demand or any actions or proceedings may be brought against the Consultant arising 
from or connected with the contents of the Report or the provision of the Report to any recipient.  
The Consultant will be released and forever discharged from any such claims, demands, actions or 
proceedings. 

9. To the fullest extent permitted by law, the recipient of the Report shall be liable for all claims, 
demands, actions, proceedings, costs, expenses, loss, damage and liability made against or brought 
against or incurred by the Consultant arising from or connected with the Report, the contents of the 
Report or the provision of the Report to the recipient. 

10. In the event that a recipient wishes to rely upon the Report that party must inform the Consultant 
and, if the Consultant so agrees, sign and return to the Consultant a standard form of the 
Consultant’s reliance letter.  A copy of the reliance letter can be obtained from the Consultant.  The 
recipient’s reliance upon the Report will be governed by the terms of that reliance letter.  
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1. Executive summary 

Summary of report findings 

 

► Existing commercial buildings in Australia contribute to around 10% of Australia’s greenhouse 
gas emissions1 and present an important opportunity to reduce emissions and energy 
consumption, improve energy productivity and minimise businesses’ energy bills. 

► Existing commercial buildings face barriers to implementing energy efficiency and onsite 
renewable energy improvements, despite the availability of cost-effective solutions.  

► A complementary policy approach comprising a blend of information and capacity building, 
financial incentives, and regulation is required. 

► This report identifies six priority policy options that seek to address the barriers and help 
deliver energy efficiency improvements. Each option has a positive benefit-cost ratio (ranging 
from 1.7 to 4.7) indicating that they are likely to be cost-effective. Together the six policy 
options are estimated to generate:  

► 26.6 Mt CO2-e in cumulative emissions savings over the FY2021 - FY2030 period, and 
87.5 Mt CO2-e over the FY2021 – FY2050 period. 

► $13.9 billion in energy savings (discounted present value at a 7% real discount rate) and 
$5.5 billion in investment, compliance and administration costs; resulting in a net present 
value of $8.4 billion and an average Benefit-Cost ratio of 2.5. 

► There is scope in each of the policy options to increase the ambition and impact of the 
interventions over time.  An illustrative ‘high ambition’ scenario (including stronger energy 
efficiency policy settings and solar energy eligible under financial incentive schemes) is 
estimated to see total sector emissions fall by more than 34% by 2030, and by more than 97% 
by 2050, with significant net economic benefits. 

► The report includes a high-level description of the prioritised policy options and Benefit-Cost 
analysis. Detailed policy and program design is beyond the scope of the work and would 
subsequently be required to further refine the policy options.  

 

 

About this report 

In February 2019, Energy Ministers agreed on the Trajectory for Low Energy Buildings2, a national 
plan that aims to achieve zero energy and carbon ready buildings in Australia and address 
Australia’s 40% energy productivity improvement target by 2030, as set out in the Council of 
Australian Governments Energy Council’s (COAG or COAG Energy Council) National Energy 
Productivity Plan (NEPP).  

The Department of the Environment and Energy (DoEE), together with the COAG Energy Council, 
has therefore sought to identify practical policy options to help deliver emissions reductions and 
energy efficiency improvements in Australia’s existing commercial (non-residential) building stock. 

The report identifies six policy options that will inform the COAG Energy Council’s plan for achieving 
its zero energy and carbon aim. The policy options were refined with valuable input from industry 
and government stakeholders.  

                                                             
1 DoEE, Commercial Buildings 
2 COAG Energy Council, 2019, Trajectory for Low Energy Buildings 

https://www.energy.gov.au/government-priorities/energy-productivity-and-energy-efficiency/commercial-buildings
http://coagenergycouncil.gov.au/publications/trajectory-low-energy-buildings
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Specifically, this report outlines: 

► Recommendations for maximising the impact of the prioritised policy options.  

► Key drivers for reducing energy consumption and emissions in existing commercial 
buildings.  

► An overview of the commercial buildings market, setting the scene for the consideration of 
policy options. 

► Key outcomes from stakeholder engagement workshops which informed the prioritisation 
and refinement of potential policy options. 

► An assessment of the prioritised policy options, including a high-level benefit-cost analysis. 
This does not imply a commitment by the COAG Energy Council to the specific costs or 
implementation strategies discussed. 

This report was prepared by EY for the DoEE, with contributions from Strategy.Policy.Research 
(SPR) and ClimateWorks Australia, and builds on previous analysis into the barriers and potential 
policy options completed during Phase 1 of this project. The ‘Phase 1 Report’ (provided as Appendix 
B) outlines: 

► Barriers to transitioning to more efficient and low carbon energy consumption, highlighting 
that existing commercial buildings encompass diverse characteristics including different 
building classes, locations, and tenure arrangements that create unique barriers to action.  

► Existing policies in relation to existing commercial building energy efficiency, including 
national and international examples. 

► Potential policy options to improve the energy and emissions performance of existing 
commercial buildings. This long-list of potential policy options was refined and prioritised via 
a process of stakeholder consultation, resulting in the six prioritised policy options 
presented in this report. 

Scope of Work 

The Scope of Work was limited to consideration of existing commercial buildings and included a 
high-level identification of policy options and benefit-cost analysis. The assumptions and limitations 
of this analysis are described in Section 7.1 of this report. The prioritised policy options are 
described at a high-level, as detailed policy and program design is beyond of the scope of this work.  

It should be noted that the review and expansion of the Commercial Building Disclosure (CBD) 
Program was announced in the 2019 Federal Budget, and that this policy has been excluded from 
the modelled scope of this report. The approach undertaken to deliver the Scope of Work is 
summarised in the diagram below. 

 

Figure 1 – Approach to the work in this report 
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Recommendations  

The focus of this work has been to identify and frame a set of policy options that can underpin 
energy and emissions reductions for existing commercial buildings. As the COAG Energy Council 
considers its plan to deliver zero energy and carbon ready buildings in Australia, it is recommended 
that: 

► An objective for energy and emissions reduction for existing commercial buildings is 
endorsed, in line with Australia’s commitments under the Paris Agreement as a minimum.  

► The package of six prioritised policy options is adopted in a coordinated manner. 

► Three yearly reviews of the implementation programs are considered as policy is designed 
to evolve over time, in line with emissions reduction ambition in the Trajectory for Low 
Energy Buildings.  

► Detailed program design is undertaken for each of the policy options, including continued 
coordination across the jurisdictions to confirm the details of the programs through key 
stages including implementation, enforcement, and evaluation. 

► Further research is undertaken into the impact of emerging technologies (such as data 
analytics and innovative renewable energy sources) in supporting energy and emissions 
reductions for existing commercial buildings.  

 
 

Scene setting for commercial building considerations  

Drivers for net zero emissions 

The Paris Agreement established a global goal of limiting global warming to less than 2°C above 
pre-industrial levels. This requires significant action to reduce emissions to net zero by the second-
half of this century. Developed countries, such as Australia, are expected to transition to a low 
carbon future as soon as possible. This is reflected in Australian States’ and Territories’ emission 
reduction targets which include aims to achieve net zero emissions by 2050.3 

Commercial buildings (such as offices, shops, hotels, restaurants, warehouses, schools and 
hospitals) are responsible for approximately 10% of Australia's greenhouse gas emissions4, 
representing a significant opportunity for emissions reductions. Fortunately, many of the 
technologies required to achieve carbon neutral buildings already exist and can be cost-effective. 
For example, upgrades to lighting and heating, ventilation and air conditioning (HVAC) equipment 
can generate large energy savings resulting in positive financial returns through reduced energy 
bills.  

Barriers to energy and carbon reduction 

There are a variety of challenges in the commercial buildings sector that impede upon the uptake of 
energy efficiency measures, despite the availability of technical solutions and apparent cost-
effective nature of energy efficiency measures. Key barriers are summarised in Table 1 below and 
are further described in Appendix B. 

                                                             
3 The majority of Australian States and Territories have net zero by 2050 emission reduction targets. 
4 DoEE, Commercial Buildings 

https://www.energy.gov.au/government-priorities/energy-productivity-and-energy-efficiency/commercial-buildings
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Table 1 - Barriers to energy efficiency 

Diversity of 
commercial building 
types and markets. 
This can make many 
commercial 
buildings ‘hard to 
reach’ combined 
with other barriers, 
such as those listed 
in this table. 

Tenure related 
issues such as split 
incentives between 
tenants and 
landlords for leased 
buildings. Owner-
occupied buildings 
also face barriers to 
motivation and a 
lack of triggers for 
refurbishment. 

Lack of motivation, 
where other 
organisational 
priorities take 
precedent over 
energy and 
emissions savings. 
This occurs across 
many commercial 
buildings outside of 
premium offices and 
retail. 

Capital constraints, 
in terms of access 
to financing as well 
as capacity 
constraints such as 
with knowledge, 
skills, human 
resource and time 
to pursue energy 
efficiency 
opportunities. 

Lack of triggers for 
building upgrades, 
present for many 
commercial 
buildings, outside of 
premium offices and 
retail where natural 
refurbishments 
cycles are relatively 
frequent. 

 
Addressing the entire range of barriers for existing commercial buildings can be difficult and is likely 
to require time, considering a blend of policy approaches. Long-term policy certainty is required to 
drive investment, encourage innovation and help to realise the benefits of moving towards a 
trajectory for low energy and carbon ready buildings. Policy options will need to be aligned with the 
vision for rapid decarbonisation required to meet the goals of the Paris Agreement, considering 
suitable timeframes for achieving zero energy and carbon ready buildings whilst providing enough 
flexibility to respond to prevailing market conditions and increase ambition over time in line with the 
transition to a low carbon and energy efficient economy.  
 

Energy consumption and intensity 

Energy consumption and intensity was modelled across commercial building classes to the year 
2050 (see Appendix B, Section 10, of this report for illustrated findings). It shows higher average 
energy intensities in building classes that also have a larger shares of commercial energy 
consumption – namely healthcare, education, retail and offices (which together account for the 
majority of energy consumption in commercial buildings in Australia). Additional data such as from 
the National Australian Built Environment Rating System (NABERS) program identifies high energy 
intensities for hotels and data centres, along with large variations in energy intensities across 
building classes and geographies, where savings could be targeted. 

 
Existing and planned policy options 

An assessment of Australian and international literature related to energy efficiency policies was 
conducted to identify common approaches and lessons learned applicable to the Australian context. 
A longer list of potential policy options was identified, with a shortlist of ‘prioritised options’ 
subsequently pursued through stakeholder engagement and further analysis. The initial analysis of 
potential policy options is presented in Appendix B. 

 

Stakeholder engagement  

Industry and government stakeholder workshops were conducted in Perth, Melbourne, Sydney and 
Canberra. This collaborative process enabled policy options to be tested as they apply to existing 
commercial buildings across jurisdictions. Stakeholders were given a further opportunity to provide 
feedback on the second version of the report. See Section 5 for details of the stakeholder feedback 
received.  
 
In addition, a coalition of key industry stakeholders has published a report highlighting key industry 
perspectives in this area. The report, Every Building Counts – A practical plan for emissions 
reduction, was produced by the Green Building Council of Australia and the Property Council of 
Australia, with support from ASBEC (Australian Sustainable Built Environment Council), the Energy 
Efficiency Council, and the CRC for Low Carbon Living. 
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Prioritised policy options 

During Phase 1 of this work, EY presented a set of potential policy options to key stakeholders.5 
Through consultation with government and industry stakeholders, the long-list of policy options was 
refined into six prioritised policy options: 
 

1. Clarify and enforce National Construction Code (NCC or Code) provisions 

2. Mandatory HVAC inspection and certification 

3. Universal, low-cost, mandatory disclosure consistent with existing schemes (including  
NABERS) 

4. Mandatory minimum standards for government owned or leased buildings 

5. Financial incentives linked to minimum performance 

6. Expand Minimum Energy Performance standards (MEPS) for building technologies and 
equipment. 

 
These policy options can be categorised into three complementary policy approaches: empowering 
with information and capacity building, incentivising with market mechanisms such as financial 
incentives, and mandating and enforcing with regulation6, as shown in Figure 2 below. The proposed 
policy options can be implemented as a coordinated package, with the purpose of encouraging the 
uptake of energy efficiency and low carbon energy opportunities. 
 

 
 

Figure 2 - Complementary policy approaches 

 
As an illustrative example, for policy option 3 (universal, low-cost mandatory disclosure) to 
successfully lead to energy performance improvements, each of the following would be necessary: 
 

► Increasing the capacity and knowledge of staff working in specific building classes, through 
targeted guidance, tools and training. This is a cross-cutting theme that supports many of 
the proposed policy options in this report. 

► Identifying suitable incentives linked to performance improvements (such as those outlined 
in policy option 5 on financial incentives). For hospitals and schools, the Victorian and New 
South Wales Treasury-led Loan Facilities for energy efficiency and onsite renewables serve 
as good examples. They cover whole of government and incorporate performance 
improvements and finance mechanisms such as through Energy Performance Contracts.  

► Enshrining disclosure into regulation as a mandatory requirement. 

                                                             
5 The long-list of potential policy options are outlined in Section 5.1 and Appendix B. 
6 This three-pronged policy approach is outlined in the International Energy Agency (IEA)’s Efficient World Strategy which 
sets out a globally applicable approach to incentivising energy efficiency in buildings 

https://www.iea.org/topics/energyefficiency/policies/buildings/
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The diagram below illustrates how barriers faced by key decision makers (typically building owners 
and/or tenants) can be addressed by the six prioritised policy options.  
 
 

 
 
The assessment of each of the six prioritised policy options is summarised in Table 2 below.  Note 
that this table considers the interactions between the six measures. 
 
Table 2 - Summary of the prioritised policy options 

Policy option Description Benefit-cost 

ratio7 

Avoided 
emissions 

potential8 

1. Clarify and 
enforce Code 
provisions 

A pathway for clarifying existing National Construction Code 
provisions and better enforcement of them across the 
jurisdictions. 

2.1 
 
 

1.4 MtCO2-e 
 
 

2. Mandatory 
HVAC 
inspection and 
certification 

Progressive strengthening of provisions and development of 
new standards related to existing commercial buildings, 
focusing on heating, ventilation and air conditioning (HVAC) 
inspection and certification.  

2.1 3.1 MtCO2-e 

3. Universal, low-
cost 
mandatory 
disclosure  

Low-cost, mandatory disclosure of building energy 
consumption and energy intensity on an annual basis, 
covering all buildings over a minimum size threshold. 
Potentially focussed on a few building classes such as health 
and education to begin with. To minimise time and cost, a 
simple existing web-portal could be utilised (such as NABERS 
Online). 

1.7 4.7 Mt CO2-e 

                                                             
7 The assumptions used in the cost-benefit analysis are provided in Section 7.1 of this Report.  
8 This is cumulative GHG emissions savings over a ten-year period (FY21-FY30). The assumptions used to estimate potential 
electricity savings, gas savings, and GHG emissions savings are provided in Section 7.1 of this Report.  

 

Figure 3 - Prioritised policy options targeting barriers to energy efficiency 
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Policy option Description Benefit-cost 

ratio7 

Avoided 
emissions 

potential8 

4. Mandatory 
minimum 
standards of 
government 
owned or 
leased 
buildings 

Encouraging government to only occupy NABERS 5.5+ star 
offices in capital cities, or 5-star offices in other areas, by 
2030.  This could be achieved by upgrading owned buildings 
and/or by seeking progressive upgrades of leased ones.  
Similar targets could be incorporated into procurement 
standards for hired floorspace and hotels. The detailed policy 
design could consider aspirational targets at first to give the 
market time to respond, followed by moving to mandatory 
standards. 

2.1 2.0 Mt CO2-e 

5. Financial 
incentives  

Financial incentives linked to minimum energy performance 
improvements, including a whole-of-government approach to 
energy efficiency and onsite renewables investment. For non- 
government building classes, there are a range of options 
such as Environmental Upgrade Agreements, grants, 
rebates, subsidies, retailer obligations, tax depreciation, co-
financing and green bonds, and suitable performance related 
vehicles such as Energy Performance Contracts. 

3.0 3.9 Mt CO2-e 

6. Expand MEPS 
for building 
technologies 
and equipment 

Enhanced standards for commercial appliances and 
equipment that replace lower efficiency products in the 
market. This involves setting minimum energy performance 
(and potentially labelling) requirements for specific 
equipment and is designed to be additional to those already 
covered (or planned to be covered) by Greenhouse Energy 
Minimum Standards (GEMS).    

4.7 11.4 Mt CO2-e 

Average BCR, Total Abatement (to FY2030) 2.5 26.6 Mt CO2-e 

 

Each of the policy options have a positive benefit-cost ratio, indicating that they are cost-effective. 
Whilst the analysis indicates notable emissions reduction potential, the benefit-cost analysis does 
not consider the collective net emissions reduction potential of all policy options or the comparative 
additionality of each option. Further modelling has been commissioned to address this. There is 
scope in each of the policy options to increase the ambition and impact of the interventions over 
time. 

Together the six policy options are estimated to generate:  

► 26.6 Mt CO2-e in cumulative emissions savings over the FY2021 - FY2030 period, and 
87.5 Mt CO2-e over the FY2021 – FY2050 period. 

► $13.9 billion in energy savings (discounted present value at a 7% real discount rate) and 
$5.5 billion in investment, compliance and administration costs; resulting in a net present 
value of $8.4 billion and an average Benefit-Cost ratio of 2.5. 

Table 3 - Summary impacts of the policy options by State/Territory 

FY2021 real $ 
million PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $1,355 $3,713 $2,358 2.7 

VIC $1,460 $3,218 $1,759 2.2 

QLD $1,201 $2,878 $1,677 2.4 

WA $650 $1,669 $1,018 2.6 

SA $360 $1,260 $899 3.5 

NT $123 $284 $162 2.3 

TAS $151 $395 $244 2.6 

ACT $187 $487 $300 2.6 

TOTAL $5,487 $13,903 $8,416 2.5 
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These additional emissions savings will move Australia’s commercial buildings sector closer to zero 
net emissions by 2050.  Modelling shows that 2050 emissions for the sector are expected to be less 
than 10 Mt CO2-e. The energy and emissions trajectories with and without the six policy measures 
are shown in Figure 3 and Figure 4 below. Emissions savings are modelled to fall after the mid-
2030s; this reflects assumptions about the economic life of equipment with minimum energy 
performance standards and with no modelling of end-of-life reinvestment. The reference scenario 
includes assumptions relating to the take up of renewable energy on the grid, which explains the 
emissions decline towards 2050. 
 
Realistically, over the 30 years to 2050, standards are likely to be lifted several times. If this 
occurs, emissions savings would continue to increase over time.  Since emissions associated with 
electricity use are expected to fall significantly over time, the associated energy and emissions 
savings will also decrease, particularly as emissions approach zero. 
 

 
Figure 3 - Energy trajectory of new and existing buildings to 2050 

 

 
Figure 4 - Emissions trajectory with new policies to 2050 
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Recommendations 
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2. Recommendations 

As the COAG Energy Council considers its plan to deliver zero energy and carbon ready buildings in 
Australia, it is recommended that: 

► An objective for energy and emissions reduction for existing commercial buildings is 
endorsed, in line with Australia’s commitments under the Paris agreement as a minimum.  

► The package of six prioritised policy options are adopted in a coordinated manner.  

► Every three years, the implementation programs are reviewed, as policies are designed to 
evolve over time, in line with emissions reduction ambition the trajectory for low energy 
buildings.  

► Detailed program design for each of the policy options is undertaken, including continued 
coordination across the jurisdictions to confirm the details of the programs through key 
stages including implementation, enforcement, and evaluation. 

► Further research is conducted to build on the analysis in this report, including a focus on 
emerging technologies such as renewable fuel sources, and the physical impacts of climate 
change on commercial buildings, and the electricity and gas sectors. 

These recommendations are further described below and are intended to maximise the impact of 
the policy options outlined in this report.  

2.1 Endorse an objective for energy and emissions reduction in 
existing commercial buildings  

It is recommended that a target of net zero emissions is set for the built environment, including new 
and existing buildings, by 2050, in line with the longer-term aspirations of the Paris Agreement. 
Long-term policy certainty creates an environment in which decision makers can invest. For 
commercial buildings, this is typically the building owner and/or tenants. A coordinated and 
forward-looking plan can unite businesses, policy makers, regulators, and other stakeholders in 
delivering a shared goal for improving energy productivity and emissions reduction. This calls for a 
COAG coordinated and forward-looking plan that combines the policy options listed in this report 
with a uniting policy objective, rather than continuing the ‘piecemeal approach’ to policy that has 
existed to date, as observed from consultation with property and energy industry stakeholders. The 
target of this coordinated approach is the achievement of net zero emissions across the commercial 
buildings sector by 2050. 

A long-term goal or emissions reduction target will have the most impact if ownership and 
implementation can be established at the appropriate level(s). While some policy is best managed 
centrally at the Commonwealth government level, others require the States and Territories to play 
an important role in endorsing and implementing many of the policy options. This includes how they 
influence national policy and legislation, set and enforce jurisdictional regulation, provide 
incentives, and support capacity building such as with education and training. Local government 
also holds relevant powers, such as planning and permitting of changes to existing commercial 
buildings, and implementation of local policies and programs.  
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CASE STUDY: Creating a Planning Pathway to Net Zero in New South Wales (City of Sydney) 

‘Creating a Planning Pathway to Net Zero Buildings’ is a series of forums run by the City of Sydney 

in collaboration with local, state and industry stakeholders, to help identify how to best support: 

► NSW Government’s targets for net zero emissions by 2050 
► The Greater Sydney region plan 
► Resilient Sydney – a strategy for city resilience 2018.  

 
In June 2019, the City of Sydney initiated the development of performance standard pathways to 

transition to net zero energy office, hotel, multi-unit residential, shopping centre and mixed-use new 

developments. The focus is on high-rise development. The pathways will provide a framework that 

identifies step changes in NABERS Energy, Green Star Design, As Built and BASIX Energy targets 

and timeframes for the different asset classes.9 

 

2.2 The package of six prioritised policy options are adopted in a 
coordinated manner  

There are many barriers that need to be addressed to effectively achieve energy efficiency in 
commercial buildings. Therefore, a range of policy approaches are needed. The capacity for each 
policy option to work together to influence decision-makers in the short, medium and long-term, 
requires implementing them as a coordinated package. It is therefore recommended that the six 
policy options are adopted in a coordinated manner. 

While many of the prioritised policy options can be adopted simultaneously, they could be 
considered in the following order: 

1. Clarify and enforce existing NCC provisions during the first two years. Establishing a 
nationwide education and awareness raising program will help to coordinate this activity 
across the jurisdictions and begin to address knowledge and skill gaps.  

2. Mandatory HVAC inspection and certification focussed on mandatory reporting on HVAC 
systems. Legislative changes will likely require at least a two-year timeframe to come into 
effect. Supportive changes in regulation at State and Local Government levels will also 
require consideration. Mandatory requirements could potentially be ramped up and 
expanded beyond HVAC in future years. Some stakeholders have emphasised the urgency of 
this, considering the need for rapid decarbonisation and for also establishing a strong 
mandate for action. However, there were differing views in how this is achieved. Therefore, 
this recommendation is intended as starting point for further potential evolution as part of 
the three-yearly review cycles. 

3. Universal, low-cost, mandatory disclosure of energy performance, focussing on selected 
building classes for the first two years (such as health and education) and followed by the 
inclusion of all building classes not captured by other schemes (such as the CBD program).  
A CBD consistent threshold size could be used (1000m2), which can be further tested as 
part of the detailed program design (including consideration of the coverage of smaller 
buildings). This is intended to be a simple and low-cost program that builds on existing 
schemes, so existing tools such as NABERS Online are well suited for this type of disclosure. 

Certification could be conducted by accredited NABERS assessors, and audited and 
certified by NABERS. This would ensure assessments are delivered at a low cost, while 
easing stakeholder concerns that this would be a low-quality alternative to NABERS. 
Naming the certification something similar to a “NABERS Entry Path verification” may 
further assist with this, while avoiding the negative connotation that European Energy 
Performance Certificates (EPCs) have among some Australian building stakeholders due to 

                                                             
9 City of Sydney, Net Zero Energy Development. 

https://www.cityofsydney.nsw.gov.au/development/planning-controls/draft-plans-and-current-studies/net-zero-energy-development
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them being design – as opposed to performance - based. 
 
This certification could be an interim strategy to help expand NABERS to all building sectors 
faster. When submitting a rating, NABERS Assessors would be asked to collect the building 
characteristics and operational information needed to create a full NABERS rating in that 
sector. This would allow NABERS to collect the building information it needs to create 
NABERS benchmarks and full certification at a faster rate. 
 
The certification would be progressively superseded by full NABERS Energy ratings, as soon 
as these become available to each additional building sector. This means that within two to 
three years, disclosure for all major building sectors will be on the basis of a NABERS 
Energy rating, and not this interim certification. Only smaller, niche sectors of the built 
environment would likely disclose the interim certification for a longer period than that, as 
the expansion of NABERS will likely be focused on larger sectors in a first instance. 
 
Disclosures on an annual basis will provide a trigger in the absence of event based (i.e. sale 
and lease) triggers in owner-occupied and less ‘traded’ building classes/markets. From year 
three, stronger signals such as public indications of non-compliance, disclosing physical 
labels in reception foyers (for example, as with the UK’s Display Energy Certificates) and 
ultimately regulatory minimum energy performance standards could be added.  

Consistency with existing tools is recommended, and there would be an opportunity here 
also to update these existing tools to reflect changes in industry and energy network trends 
and policy. 

To help convert disclosure to energy efficiency improvements, a blend of other options can 
be used to target the unique challenges of building classes and their market segments. 
Guidance material could be prepared on how to achieve energy savings and reduced 
energy/carbon intensities in certain building classes, as Victoria’s Greener Government 
Buildings program has done, which provides energy management guidance for regional 
hospitals (highlighting a range of typical technical opportunities to hospital energy 
managers). The aim would be to provide information, knowledge and potential training to 
help to drive action, investment and performance improvements. Finance and incentives 
could also be directed to certain building segments. 

4. Mandatory minimum standards for government owned or leased buildings. This seeks to 
build on the initiatives already in place in relation to leasing energy efficient buildings under 
most State and Territory governments, with coverage of building design and/or 
performance via their leasing requirements. 
 
The main opportunities identified are for the development of a more ambitious standard for:  

i. Government tenanted and owned buildings. The aim of this policy option is to 
expand existing policies in terms of coverage.   

ii. Procurement including for hotels and conference centres.  

While the actual impact on Australia’s emissions may be limited, this initiative serves to lead 
by example and raise the bar for both the public and private sectors. 

5. Financial incentives linked to minimum performance improvements.  

i. This includes a whole of government approach to energy efficiency and onsite 
renewables investment (as in New South Wales and Victoria, for example), 
supported by suitable performance related vehicles such as Treasury funded loan 
facilities and Energy Performance Contracts. 

ii. For non-government building classes, a range of options exist such as 
environmental upgrade agreements, grants, rebates, subsidies, retailer 
obligations, tax depreciation, Government facilitation of access to private 
investment, co-financing and green bonds.   

iii. This measure is not intended to necessarily be limited to public expenditure but 
may also include public facilitation of access to private investment. 
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6. Expand MEPS for building technologies and equipment. This could include covering all 
building elements and products with standards and/or labelling where it can be 
demonstrated that a benefit-cost ratio of 1 – 1.5 can be expected. Reviewing and updating 
standards on a three-yearly cycle could ensure that all standards are maintained within the 
benefit-cost ratio of 1 – 1.5 range over time.  

2.3 Establish a regular review cycle to ramp up ambition as 
required  

Three-yearly reviews of the implementation programs would be required to remain relevant in the 
context of a changing property sector landscape. For example, technology, refurbishment practices, 
awareness and skill level developments will increase capacity to deliver more efficient energy and 
emissions performance at lower cost.  

As buildings are long-lived built infrastructure, it is recommended that these reviews are open to 
considering the net benefits to society over the long term. This includes looking beyond simple 
payback periods to societal benefits not typically quantified in benefit-cost analysis, such as: 

► Safety and resilience (for example, in the event of power failure and extreme heatwaves) 

► Quality outcomes 

► Potential for enhanced staff wellbeing and productivity within commercial buildings. 

The timeline, shown in Figure 5 below, illustrates how this could potentially work.  

 

Clarify and 
enforce NCC 
provisions 

Clarifying and educating the property industry will take some time, and levels of awareness and 
feedback could be collected during the three year revision cycle points.  Non-compliance penalties will 
also require clarifying and enforcing. This approach could be communicated from the outset as part 
of an enhanced awareness and enforcement program. This can help to address recommendations as 
outlined in ASBEC’s Low Carbon High Performance report, and in particular to ‘develop a national 
built environment energy efficiency and emissions education and training agenda’. 

Mandatory 
HVAC 
inspection and 
certification 

The three year revision cycle will allow for consideration to strengthening performance standards 
including the benefits and costs, and re-assessing progress with the trajectory for low energy 
commercial buildings, the ‘gap’ in where we need to be, and how we are going to get there. Including 
with strengthened performance standards. The roles of government with regards to implementation 
(not just at federal but also at state and local government levels) should be addressed. 

Universal, low-
cost 
mandatory 
disclosure 

The path to mandatory disclosure of energy reporting could begin with: 

► Making use of current schemes (such as NABERS Online and Green Star) and establishing a 
phased plan for the introduction of reporting and disclosure requirements coupled with 
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information and capacity-building to support building owners to comply with new reporting 
requirements 

► Linking disclosure to actual action and investment in energy efficiency and onsite 
renewables. Referral (or more active government support) to taking up financial vehicles 
such as EUAs, Energy Performance Contracts, etc. could help to unlock barriers to action. 

There is a large opportunity to improve on data coverage and quality, considering the  existing lack of 
data across commercial building classes. This can help to address recommendations from ASBEC in 
its Low Carbon High Performance report to: 

► Develop a national built environment data and information strategy 
► Develop a national built environment energy efficiency and emissions research agenda 

Mandatory 
minimum 
standards of 
government 
owned or 
leased 
buildings 

The process of setting appropriate standards would include:  

► Understanding the current performance of government buildings by jurisdiction 
► Identifying where improvements could be made (drawing on case studies such as NSW’s 

GREP policy – with hotel procurement, NABERS ratings by building type or location, etc.) 
► Establishing evaluation points in line with three yearly building regulation reviews. As 

technologies and drivers change over time, procurement standards will also need to evolve. 
Government could draw on the existing low carbon trajectories for Australian cities such as 
the Climate Bond Initiative’s low carbon building calculator which also takes into account 
the expected improvement in building energy efficiency performance over time. 

Financial 
incentives 
linked to 
minimum 
performance 

Considering the large number of options for financial incentives in Australia, and low interest rates 
(at the time of writing), a first step is to clarify the available options for financial support. This policy 
option could be designed to complement the work of the Australian Sustainable Finance Initiative.  

Investment in energy efficiency requires Government vision, leadership and 
management/administration to get off the ground. Successful examples include the Treasury led 
Greener Government Buildings program in Victoria, and a similar program led by the Department of 
Environment, Energy and Science (previously OEH) in New South Wales. These programs include the 
use of EPCs as investment and risk management vehicles.  

Expand MEPS 
for building 
technologies 
and equipment 

Over time the MEPS could first increase coverage then increase stringency, progressively removing 
low energy efficiency technologies from the market. Reviews of the GEMS scheme have identified 
potential areas for further development and expansion, which will be required to set a positive 
advancement towards a zero emission trajectory for commercial buildings. 

Figure 5 - Evolution of policy options over time10 

2.4 Detailed program design for each of the policy options is 
undertaken, including continued coordination  

Acknowledging the interplay between national, state, and local government, it is recommended that 
more coordination across all levels of government and all jurisdictions is required to incentivise 
energy performance improvements. It is recommended that all levels of government are involved in 
the development and implementation of the six policy options. This will help to ensure local and 
regional considerations are taken into account and establish alignment on the design, 
implementation and evaluation of the policy options.   

2.5 Conduct further research around emerging technology and 
climate impacts 

It is recommended that further research is conducted to build on the analysis in this report. Further 
research should focus on:  

                                                             
10 NCC timeline presented at the top of the figure Is from COAG Energy Council, Trajectory for low energy buildings, available 

at: 
http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Trajectory%20for%20Low%20
Energy%20Buildings.pdf  

http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Trajectory%20for%20Low%20Energy%20Buildings.pdf
http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/Trajectory%20for%20Low%20Energy%20Buildings.pdf
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► Monitoring the cost-effectiveness and efficiency of emerging technologies such as data 
analytics and innovative renewable energy, in particular the role of renewable fuel sources 
such as hydrogen or bio-gas.  

► The potential impacts of climate change on energy loads across Australia. The Australian 
Energy Market Commission has acknowledged that there could be a material impact on the 
electricity and gas sectors from the way the physical world changes as a result of climate 
change (adaptation risk) and the way policy makers, consumers and investors respond to 
the risks presented by climate change (mitigation risk).11 This issue would require more 
research to fully understand the impacts on the buildings sector and its transition to net 
zero emissions.  

 

                                                             
11 Australian Energy Market Commission (2019). Submission on the consultation paper regarding advice on meeting 

Australia’s Paris agreement commitments 

https://www.aemc.gov.au/sites/default/files/2019-08/AEMC%20submission%20-%20consultation%20paper%20%20re%20advice%20on%20meeting%20Australia%20s%20Paris%20Agreement%20commitments%20-%2023%20August%202019%20-%20link_Redacted_2.pdf
https://www.aemc.gov.au/sites/default/files/2019-08/AEMC%20submission%20-%20consultation%20paper%20%20re%20advice%20on%20meeting%20Australia%20s%20Paris%20Agreement%20commitments%20-%2023%20August%202019%20-%20link_Redacted_2.pdf
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Drivers for Net Zero 
Emissions 
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3. Drivers for net zero emissions 

Drivers for the transition to net zero emissions include amongst others: Australia’s emissions 
reduction target, the National Energy Productivity Plan, an array of energy efficiency co-benefits, 
and the need to respond to the impacts of climate change. 

Australia’s emissions reduction target 

Australia was one of over 170 parties to sign the Paris Agreement on climate change in April 2016. 
This commits to the overarching goals of the Paris Agreement to limit global temperature increase 
to well below 2°C and pursue efforts to limit temperature increases to 1.5°C above pre-industrial 
levels. Keeping global temperature rise to below 2°C degrees is expected to require net zero 
emissions by 2050, while limiting warming to below 1.5 degrees means achieving net zero 
emissions at an earlier date.12 Achieving this goal requires significant action. Developed countries 
such as Australia are expected to transition to a low carbon economy as soon as possible. Individual 
states and territories, responsible for 80% of Australia’s emissions, have committed to achieving net 
zero emissions by 2050 or earlier.13 
 

The buildings sector produces almost 21% of 
Australia’s greenhouse gas emissions14 and of that, 
approximately half15 are attributed to commercial 
buildings (such as offices, shops, hotels, restaurants, 
warehouses, schools and hospitals). Commercial 
buildings therefore represent a significant 
opportunity for emissions reduction. If the building 
sector improves its energy efficiency as well as 
encouraging fuel switching and on-site renewable 
energy generation this could deliver 28% of 
Australia’s 2030 emissions reduction commitment.16 
This is all possible through measures that are 
available today. However, recent analysis suggests 
that whilst the buildings sector has the potential to 
reduce emissions by 69% on 2005 levels by 2030, 
current and proposed Australian policies are 
estimated to achieve just an 11% reduction. This 
leaves 21MtCO2-e of emissions that could otherwise 
be avoided if current opportunities in energy 
efficiency and renewable electricity were 
implemented to their full potential. 17  
Therefore, additional policies are required to 
maximise the energy efficiency and emissions 
reduction potential of this sector.  

 
To achieve the scale and pace of emissions reductions required, progress needs to be made in four 
key areas: 

► Energy efficiency (reducing energy consumption) 

► Low carbon energy generation (for example, renewable energy) 

                                                             
12 ClimateWorks Australia, Decarbonisation Futures 
13 Climate Change Authority, Australia’s Climate Change Policies at the Australian and State and Territory Government 
Levels: A Stocktake, and DoEE, data from the State Greenhouse Gas Inventory. 
14 ClimateWorks, Tracking progress to net zero emissions 
15 DoEE, Commercial buildings 
16 ASBEC and ClimateWorks Australia (2016), Low Carbon, High Performance 
17 ClimateWorks Australia, Tracking progress to net zero emissions 

Figure 6 - Emission reduction potential in the buildings 
sector to 2030 

https://www.climateworksaustralia.org/decarbonisation-futures
http://climatechangeauthority.gov.au/sites/prod.climatechangeauthority.gov.au/files/Australian%20climate%20change%20policies%20-%20stocktake.pd
http://climatechangeauthority.gov.au/sites/prod.climatechangeauthority.gov.au/files/Australian%20climate%20change%20policies%20-%20stocktake.pd
https://www.climateworksaustralia.org/sites/default/files/documents/publications/climateworksaustralia-tracking-progress-report-2018.pdf
https://www.energy.gov.au/government-priorities/energy-productivity-and-energy-efficiency/commercial-buildings
https://www.asbec.asn.au/wordpress/wp-content/uploads/2016/05/160509-ASBEC-Low-Carbon-High-Performance-Full-Report.pdf
https://www.climateworksaustralia.org/sites/default/files/documents/publications/climateworksaustralia-tracking-progress-report-2018.pdf
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► Electrification (for example, switching from gas to electricity for heating)  

► Reducing residual emissions (for example from the industrial and land use sectors).18 

Where electricity continues to be generated from fossil fuels, improving energy efficiency in 
commercial buildings is one of the quickest and most cost-effective options to reduce 
greenhouse gas emissions and help mitigate climate change. Energy efficiency measures can 
deliver a range of benefits in addition to emissions reductions including reduced energy bills, lower 
demand on the electricity grid, and improved thermal comfort (particularly during extreme weather 
events).19 
 
Many of the technologies required to achieve low-zero energy, carbon ready buildings already exist 
and are cost-effective.20 For example, upgrades in lighting and HVAC equipment can generate 
energy savings resulting in positive financial returns through reduced energy bills. As these 
technologies represent a large proportion of the energy use in commercial buildings (as shown in 
Figure 7) they have significant potential for reduction in energy consumption. 
 

  
 

Figure 7 – Breakdown of energy consumption by use in commercial 

buildings21 

 
 

 
 

Figure 8 - Potential energy efficiency improvement in commercial buildings (2015-2030)22 

 
 
It is estimated that around half of the 2050 building stock has already been built23. New building 
construction is estimated to add only around 1% to the existing stock each year. This means that 
addressing the energy performance of existing buildings is critical. As buildings are long-standing 
assets, any delays in improving energy performance can lock in higher emissions for decades into 
the future. Long-term policy certainty is required to drive investment, innovation and realise the 
benefits of energy efficiency. 
 
This also means seeking to improve the energy performance of all existing commercial buildings, in 
all locations and markets. A logical approach is to first focus on the larger energy consuming 
sectors (offices, retail, health and education) along with higher energy intensity building types 
which also includes hotels and data centres. Flexibility can enable differentiated strategies (often 

                                                             
18 ClimateWorks Australia, Pathways to Deep Decarbonisation in 2050: How Australia can prosper in a low carbon world 
19 ASEBC, ClimateWorks Australia, Built to perform 
20 ASBEC, Low Carbon, High-Performance 
21 ASBEC, ClimateWorks Australia, Built to Perform 
22 Adapted from ASBEC, 2016, Low Carbon, High Performance 
23 ASBEC, Low Carbon, High-Performance 
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https://www.climateworksaustralia.org/sites/default/files/documents/publications/climateworks_pdd2050_initialreport_20140923.pdf
https://www.asbec.asn.au/wordpress/wp-content/uploads/2018/10/180703-ASBEC-CWA-Built-to-Perform-Zero-Carbon-Ready-Building-Code-web.pdf
https://www.asbec.asn.au/wordpress/wp-content/uploads/2016/05/160509-ASBEC-Low-Carbon-High-Performance-Full-Report.pdf
https://www.asbec.asn.au/wordpress/wp-content/uploads/2018/10/180703-ASBEC-CWA-Built-to-Perform-Zero-Carbon-Ready-Building-Code-web.pdf
https://www.asbec.asn.au/wordpress/wp-content/uploads/2016/05/160509-ASBEC-Low-Carbon-High-Performance-Full-Report.pdf
https://www.climateworksaustralia.org/sites/default/files/documents/publications/full_report_-_low_carbon_high_performance_-_final_-_20160511.pdf
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with some flexibility for the market to decide) to address the diverse situations in which commercial 
buildings exist. 

National, state and local governments are in a position to shape the future of Australia’s commercial 
building sector. Policy approaches typically include: 

► Capacity building information, education and training 

► Incentivisation which are often financial/tax related 

► Regulation to mandate action.  

With government intervention industries can implement net zero business plans with confidence. 
Investment in renewables and energy efficiency can grow and, in turn, help make technology more 
affordable and advance the industry. 

 

National Energy Productivity  

The National Energy Productivity Plan 2015-203024 provides a framework and an initial economy-
wide work plan designed to accelerate action to deliver a 40% improvement in Australia’s energy 
productivity by 2030. This is planned to be achieved through better coordinating energy efficiency, 
energy market reform and climate policy. 

A focus on energy productivity has sharpened in recent years as countries have begun developing 
targets. Examples include Germany’s goal of doubling energy productivity by 2020 relative to 
199025 and the United States’ goal of doubling energy productivity by 2030 relative to 201026. 
According to ClimateWorks, Australia has enough potential across multiple sectors of the economy 
to double its productivity by 203027 (far beyond the current 40% improvement target by 2030). 

Co-benefits of energy efficiency  

When buildings are energy efficient, their occupants are better off – with lower energy bills and 
higher levels of comfort and wellbeing. Commercial buildings are also where a large proportion of 
the population work. The quality of these places – how they make us feel, and how healthy they are - 
influence productivity. There is established evidence28 that commercial buildings designed or 
refurbished with the wellbeing benefits of occupants and environmental sustainability in mind, can 
lead to improved productivity (along with lower energy consumption and associated costs). This 
includes refurbishments towards well-ventilated and well controlled buildings to enable tailoring to 
workplace conditions, with suitable qualities for comfort such as exposed thermal mass for radiant 
heating and cooling.  These ‘co-benefits’ for the economy and society add to the benefits of energy 
and emissions savings. However, a host of barriers to change (discussed in Section 8 in Appendix B 
of this report) need to be addressed and overcome to realise these benefits.  

Resilience to climate change 

Looking forward, we will need to design and adapt our buildings to be resilient to anticipated effects 
of climate change. For example, the urban heat island effect is forecast to increase average ambient 
temperatures in some cities by more than 4°C.29 Cooling and ventilation strategies will need be able 
to cope with such conditions, in energy efficient ways.  Increased frequency and intensity of heat-
waves will pose an increased risk to health and well-being in Australia, notably for our ageing 
population. We will therefore need to place greater focus on the summer time performance of 
buildings. Strategies such as shading, high-performance glazing, insulation, greater attention to air-

                                                             
24  COAG Energy Council, National Energy Productivity Plan 2015-2030 
25 IEA, Germany: Policies and Measures 
26 US Department of Energy, Council on Competitiveness and Alliance to Save Energy, Accelerate Energy Productivity 2030 
27 ClimateWorks Australia, Australia’s Energy Productivity Potential 
28 See, for example, IEA, Energy Efficiency: Multiple Benefits 
29 City of Sydney Energy Efficiency Master Plan – Foundation Report 

http://www.coagenergycouncil.gov.au/sites/prod.energycouncil/files/publications/documents/National%20Energy%20Productivity%20Plan%20release%20version%20FINAL_0.pdf
https://www.iea.org/policiesandmeasures/pams/germany/name-22971-en.php
http://www.energy2030.org/about
https://www.climateworksaustralia.org/sites/default/files/documents/publications/climateworks_energy_productivity_report_20150310_0.pdf
https://www.iea.org/topics/energyefficiency/multiplebenefits/health-and-well-being-.html
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tightness, mechanical ventilation with heat recovery, appropriate use of exposed thermal mass, and 
solar power with energy storage to name a few, can all be deployed to improve the summer 
performance of buildings, improving their liveability and resilience while potentially reducing total 
energy use. 

At the same time, we should be mindful of the diversity of climate zones across Australia and the 
varied impacts from climate change. For example, in cooler climate zones, energy efficiency can 
also improve the winter performance of buildings and reduce heating demand. 

Towards a low carbon future in the built environment 

Long-term planning for the commercial buildings sector should be viewed within the context of 
broader trends towards sustainable urban design and planning for growth in Australian cities. 
Anticipated urban population growth in Australia will change the ways in which communities interact 
with commercial buildings. For example, the ways in which communities travel to business and retail 
centres will alter the space and energy demands on the building.  

Digital innovation and ‘smart’ technology can improve the availability of data to take informed 
decisions about energy efficiency upgrades as well as improve building management practices by 
providing real-time data and opportunities to optimise energy demand including periods of peak 
demand. Commercial buildings do not exist in isolation. A similar process to develop a trajectory for 
residential buildings is also currently underway but beyond the scope of this report. We are also 
seeing state government development agencies and local governments moving towards sustainable 
precinct models of development, for example the Fishermans Bend development in Melbourne, 
which seeks sustainability outcomes across a range of utilities including energy, water, waste and 
transport infrastructure, along with social and business community considerations such as with 
consumer behaviour, changing demographics and needs for information and communication 
technology.  

 

 

Figure 9 - Existing commercial buildings in the context of future cities 
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A trajectory for low energy commercial buildings 

To set out a trajectory for improving energy productivity in the built environment, it is important to 
know: where we are now, where we need to get to, and what are the best pathways to take us from 
where we are now to where we need to be. 

Where is Australia now? 

Australia’s emissions are currently around 12% below 2005 levels.  The Australian government 
forecasts emissions will increase to 2030, with the forecast for Australia’s emissions in 2030 to be 
around 7% below 2005 levels, as shown in Figure 10. This would see Australian emissions in 2030 
exceed its current commitment under the Paris Agreement (to reduce emissions by 26-28% on 
2005 levels). 

 

Figure 10 - Australia's current emissions trajectory30 

Where does Australia need to get to? 

The charts in Figure 11 below outline energy consumption and emissions in the building sector 
globally under different IEA scenarios. The Reference Technology Scenario (RTS) takes into account 
international commitments to improve energy efficiency and reduce emissions (including Paris 
Agreement targets). The 2°C Scenario (2DS) is aligned with the scale of global emissions reductions 
necessary to achieve the Paris Agreement’s goal of limiting the global warming to 2°C; and the 
Beyond 2°C Scenario (B2DS) represents what is technically possible with technology that are 
already available or in the innovation pipeline.31 All of the scenarios presented go beyond ‘business-
as-usual’.  

 

                                                             
30 EY Analysis based on Department for the Environment and Energy, Australia’s Emissions Projections (2018)  
31 IEA, Energy Technology Perspectives 2017 

https://www.iea.org/etp/explore/
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Figure 11 – Global building energy consumption and emissions under three climate change scenarios32 

In Australia, the building sector accounts for approximately 21% of emissions33 half of which are 
associated with commercial buildings.34  Current policies are expected to deliver a modest 11% 
reduction in emissions on 2005 levels, but the potential is far greater, as shown in Figure 12. 
Increases in activity have outweighed emissions intensity improvements resulting in a 5% growth in 
absolute emissions since 2005.35  Tapping into cost-effective energy efficiency opportunities can 
deliver significant reductions in energy consumption and emissions.  

Figure 12 – Building Sector emission reduction potential36 

Long-term policy objectives  

Buildings are long-standing assets and most of the equipment within has an effective life of between 
5-15 years. Typical refurbishment occurs every 15 years depending on the market circumstances. It 
is generally more cost-effective to work with natural investment cycles for replacement and 
refurbishment.37 This means that delays in implementing energy efficiency measures can ‘lock in’ 
poor energy performance for several years.  

Long-term policy certainty creates an environment in which decision makers (in the case of 
commercial buildings, typically the building owner and/or tenants) can invest. A coordinated and 
forward-looking plan can unite businesses, policy makers, regulators, and other stakeholders in 

                                                             
32 EY Analysis based on IEA, Energy Technology Perspectives 2017 
33

 ClimateWorks, Tracking progress to net zero emissions 
34 DoEE, Commercial buildings 
35 ClimateWorks Australia, Tracking Progress to Net Zero Emissions 
36 ClimateWorks Australia, Tracking Progress to Net Zero Emissions 
37 Australian Alliance for Energy Productivity (A2EP), A roadmap to double Energy Productivity in the Built Environment by 
2030 
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https://www.climateworksaustralia.org/sites/default/files/documents/publications/climateworksaustralia-tracking-progress-report-2018.pdf
https://www.energy.gov.au/government-priorities/energy-productivity-and-energy-efficiency/commercial-buildings
https://www.climateworksaustralia.org/sites/default/files/documents/publications/climateworksaustralia-tracking-progress-report-2018.pdf
https://www.climateworksaustralia.org/sites/default/files/documents/publications/climateworksaustralia-tracking-progress-report-2018.pdf
https://a2se.org.au/files/2xEP_Built_environment_roadmap_v4_1_161018.pdf
https://a2se.org.au/files/2xEP_Built_environment_roadmap_v4_1_161018.pdf
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delivering a shared goal.  An overarching framework and a uniting goal are required for existing 
commercial buildings, centred around net zero emissions by 2050, along with other key goals in the 
safety and resilience space. This approach could work to provide a clear rationale for measures 
imposed onto existing buildings. 
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Scene Setting 
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4. Scene setting 

The commercial building market is complex in nature, with diverse types of buildings, commercial 
markets, building ownership, building management models and locations. This creates challenges to 
consider for identifying and pursuing policy options that will move buildings towards net zero 
emissions. A flexible set of policy options can be drawn upon to address such challenges. 

The Energy Services sector is still maturing in Australia, perhaps due to limited demand for energy 
efficiency in the past. This means that there are limitations when it comes to capacity and skills for 
energy efficiency upgrades in more complex buildings. Some government intervention is likely to be 
required to support this transition.  

4.1 Considerations by building class38 

Energy consumption within commercial buildings is dominated by retail (33%), offices (23%), 
education/assembly (19%) and healthcare (11%) buildings, demonstrated in Figure 13.  

 

Figure 13 - Share of energy consumption of buildings in 2019 (PJ%)39 

Electricity and gas intensity are generally the highest in the same four building classes - retail, 
offices, education/assembly and healthcare buildings, along with aged care for gas intensity. 

                                                             
38 Some of the energy intensity analysis in this section is based on commercial building baseline studies from 2011 and 

2012. The planned update to these baseline studies was not completed or available at the time this report was written. 
Therefore the previous data is used to inform the picture of energy loads, with acknowledgement that these figures may have 
changed slightly since the original analysis.  
39 EY and SPR, 2019, Building Stock Model 

5%
2% 1%

19%

11%

1%

23%

33%

5%

Accommodation

Aged care

Class 2 common areas

Education/Assembly

Healthcare

Laboratories

Offices

Retail

Warehouses



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   33 
 

 
Figure 14 - Electricity consumption by building class projected to 2050 

 
Figure 15 – Gas intensity by building class projected to 2050 

 

 Mid-tier Office Buildings 

In Australia, offices account for around 23% of the existing commercial building stock, with mid-tier 
office buildings representing around half of the office buildings stock. Mid-tier property owners are 
a disparate group with varying levels of engagement, attitudes, strategies and levels of knowledge 
on energy efficiency opportunities. Environmental performance is generally not integrated in the 
business of mid-tier owners, nor is it well understood.40  

 
Table 4 - Characteristics of Mid-Tier Buildings 

Characteristics 

According to EY research, ‘Mid-tier commercial office buildings in Australia: Research into improving energy productivity’, 
mid-tier buildings tend to: 

► Have a lower level of energy efficiency than premium or A-Grade buildings 
► Be smaller buildings, generally under 10,000 square metres 
► Have a diverse ownership profile (e.g., private, family-owned, strata titled, government, foreign) 
► Be generally older, built before 2000, with older HVAC plant and lighting. HVAC is likely to be the original 

system with minimal controls. HVAC is often either a mix of central plant or individual package/split system 
units. 

► Have natural ventilation (operable windows) so the base building can be energy efficient by default 
► Have a small proportion have NABERS ratings, mostly triggered by Commercial Building Disclosure 
► Have typically higher vacancy rates than premium and A-grade assets 

                                                             
40 EY, Mid-tier commercial office buildings in Australia: Research into improving energy productivity 
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► Include a mixture of smaller offices, with mainly SME tenants 
► Have shorter lease terms than premium and A-grade assets 
► Have less rent per square metre 
► Generally, have no on-site dedicated team for property/facilities management. 

 

 

 
Figure 16 – Breakdown of Australian commercial office stock by state, 2015 PCA Office Market Report 

 

In addition to the characteristics set out above, the barriers affecting energy efficiency 
improvements in mid-tier commercial buildings can be categorised as being; financial, motivational, 
and capacity (including time, knowledge and access) related.  

 
Table 5 – Mid-tier office building considerations 

Financial Barriers 
► Reluctance to invest – Mid-tier building owners may not prioritise spending money in the short term for longer-

term impacts/benefits. In some cases, they may be choosing to invest capital in other higher earning investments.  

► Management fees are more competitive in the mid-tier portfolio resulting in less management hours. 

► Capital Constraints – Financial Managers or property agents are sometimes instructed to minimise costs rather 
than encouraged to think strategically about the long-term value of the property. 

► Split incentives - The owner’s interest in energy efficiency is indirect. Energy efficiency is only seen to be relevant 
where it adds to tenant retention, rental value and capital value drivers.  

► Capacity Constraints – A lack of capacity to fund the skills, time and resources needed to identify and 
implement energy efficiency projects. 

Motivational Barriers 
► Lack of tenant demand – This is prevalent in the mid-tier sector where the tenant (and property sales) market tends 

to be more illiquid, with less value placed on sustainability, compared to higher graded top tier buildings. 

► Lack of motivation amongst owners - Unless the equipment is at its end of life or there is a high level of vacancy 
that is affecting rental income, some owners lack motivation to improve their building. This is especially the case if 
the building is not their core business, if the owner is  foreign investor, or if energy bills are not a priority for them. 

► Strata-titled buildings - Amongst strata-titled buildings, owner corporations may see themselves as fulfilling a 
purely administrative function and not there to provide advice around sustainability. 

► No corporate policies driving environmental outcome - Mid-tier owners don’t generally have company policies that 
consider the energy efficiency and sustainability of their portfolio. 

► Lack of trust and certainty - Information on energy upgrades provided to the mid-tier sector may be coming from a 
‘vested’ interest, not in the best interest of the owner. 

► Confusion from owners over what is the best option - Mid-tier owners, when it comes to implementation, may shy 
away due to confusion around the costs and benefits of upgrading or the technology being upgraded itself.  

Capacity Barriers  
► Lack of knowledge – Mid-tier owners may hold little or no knowledge regarding energy efficiency. 

► Information asymmetries – There may be lack of access to a complete set of information. 

► Time poor - Other competing issues may take priority in many mid-tier buildings (both public and private owned). 

► Lack of skills for energy management – Even with knowledge, mid-tier owners may lack the skill to manage 
ongoing energy efficiency related tasks such as monitoring. 

► Access – Where owners are hard to access, and property managers carefully control the limited access. 
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HVAC is generally responsible for a significant proportion of office building energy consumption. A 
typical HVAC system accounts for around 40% of total building consumption as shown in Figure 17, 
and 70% of base building (i.e. landlord) consumption. 

 
Figure 17 - Typical energy consumption breakdown in an office building41 

 

Many building upgrades in the mid-tier are triggered by equipment failure or continued vacancies. 
Mid-tier owners sometimes have an inclination to avoid capital expenditure for as long as possible. 
However, failing to keep adequate conditions inside the building puts the owner at risk of breaching 
lease requirements and disgruntling tenants. 

 

In addition, once a decision has been made to retrofit, many owners ask for a ‘like for like’ 
replacement of equipment and may miss opportunities for savings due to lack of knowledge and 
awareness. Lack motivation can also be an issue with perceptions that upgrades are expensive, or 
not necessary. 

 

Whilst current HVAC technology available in the market is generally efficient (especially when 
comparing current efficiency to that of a 25+ year old system) the final solution also needs to 
include proper controls and commissioning, and a detailed assessment upfront to ensure that the 
equipment is appropriately sized for the building load. This is an extremely important part of the 
process which doesn’t always happen and suggests that contractor and facility management 
education in this space could be improved. 

 

Another common scenario is rather than undertaking a complete energy efficient lighting upgrade, 
owners may simply get the individual lights replaced. Given that there are a high proportion of 
energy intensive T8 fluorescent tubes or dichroic down lights in mid-tier buildings, this is a wasted 
opportunity for energy efficiency improvement. 

 

A number of existing energy efficiency policies are applicable to mid-tier commercial buildings. 
These include the Commercial Building Disclosure (CBD) Program, Minimum Energy Performance 
Standards (MEPS), and State-based schemes, for example NSW’s Energy Savings Scheme (ESS) 
scheme, Victoria’s Energy Upgrade scheme and many more. Policy types that would not be 
applicable to the mid-tier building type include those with large volume/size thresholds. For 
example, the National Emissions Reduction Fund requires an abatement potential of 2000 tonnes 
CO2-e, which would rule out nearly all mid-tier buildings. 

 

The major actions that can significantly reduce energy intensity in mid-tier buildings are described 
in Table 6 below. 

 

 

                                                             
41 DoEE, Heating, Ventilation and Air-Conditioning High Efficiency Systems Strategy, September 2013 
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Table 6 - Mid-tier office building considerations 

HVAC 

► Installing modern temperature sensors to ensure that heating and cooling is responsive to real ambient and indoor 
temperatures 

► Fixing jammed dampers to enable fresh air to be brought into the building 

► Clearing blocked coils and ducts to reduce the amount of energy needed to pump air through buildings 

► Installing modern building management systems to optimise how plant and equipment work together, and to detect 
and rectify problems quickly 

► Balancing air to measure air flow rates and recommissioning dampers and controls to distribute air flow more 
effectively 

► Recommissioning timers to make sure equipment is only operating when necessary 

► Installing variable speed drives for fans and pumps so that they can throttle in response to demand  

► Installing sub-metering to give facility managers better visibility as to where energy is being used in buildings 

► Installing carbon monoxide sensors in car parks, so that exhaust fans run only when a build-up of exhaust gases is 
present 

► Complete replacement of HVAC system  

Lighting 

► Installing occupancy sensors to reduce unnecessary lighting in common areas 

► Installing lux sensors to reduce unnecessary lighting in outdoor areas 

► Replacing older lighting (fluorescent, CFL, etc.) with LED lighting 

Other options 

► Improved insulation (roof and wall cavities, or window film), subject to payback calculation 

► Installing timers on kitchen boilers to prevent constant/unnecessary boiling 

► Potential for lift upgrade to more efficient models (more likely to be timed with end of life replacement) 

► Applying power down and sleep mode settings for office equipment  

 

 Education 

Australia has more than 9,500 schools across the country, with 3.4 million full time school 
students. It has a further 1.3 million students who attend tertiary education facilities. Many of these 
students and teachers spend each day in schools with badly designed classrooms, poor indoor air 
quality and limited access to daylight. Experience show that this can affect student health and 
learning, teacher morale and school operational costs – as well as the environment.  

HVAC and lighting consume a significant amount of electricity in schools as shown in Figure 18, with 
gas consumption mainly used for space heating (more than 90%) and the remaining gas 
consumption for hot water heating. 

 

Figure 18 - Estimated electricity use for schools 42 

 

In university buildings, HVAC accounts for 50% of electricity use and lighting 18%. However, the 
diversity of buildings sub-types within universities can have very different energy uses and 

                                                             
42 Pitt and Sherry 2012, Commercial Building Baseline Study 

27%

40%

30%

4%

HVAC

Lighting

Equipment

Hot water



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   37 
 

intensities. For example, laboratories, cafes, and lecture theatres can be grouped within this 
category. Private and public schools also differ largely in energy usage. 

Education has disparate groups in terms of ownership and thereby the source of funding for the 
upgrade. Smaller, devolved buildings such as schools are often self-managed, which creates 
capacity and skill limitations for building tuning and retrofitting. The education sector can be broken 
into privately owned and government owned facilities and then again into early childhood centres, 
primary/high schools and universities/TAFEs. Each group has its own hurdles in terms of buy-in 
from stakeholders including parents, or red tape and regulatory challenges.  

Classroom upgrades sometimes have low paybacks and a lack of incentives for investment, so there 
could be a role for grant schemes to help support investment. Sometimes there are contractual 
issues with facilities managers who aren’t as incentivised to improve energy efficiency, so 
proactively working this into their contracts would allow more efficient energy management.  

There are some examples where treasury departments have played a lead role in offering finance 
for investment, such as in Victoria and New south Wales.  Education sector retrofits can be 
attributed to a number of factors such as:   

► Diverse nature of buildings and uses, such as schools, TAFEs and universities 

► Lack of capacity or capability for building tuning 

► Lack of dedicated capital for energy efficient equipment upgrades  

► Challenges relating to devolved building management 

► Lack of knowledge and awareness around energy efficiency both in tools that may exist to 
help in the decision process and options available for upgrading 

► Perception that the energy efficiency investment won’t yield a return  

► Lack of motivation or human resources to undertake the project 

► Disruption to students and classes. 

The key opportunities for the Education building sector include: 

► Installing PV panels, given that schools are typically used during daytime hours which is 
when PV panels are most effective 

► Decreasing the amount of time lights and HVAC systems are left on when buildings are 
unoccupied. This can be resolved through the use of an electronic room management system 
and overall energy management system like those seen more commonly in the hotel sector 
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 Retail and hospitality  

Retail and hospitality buildings tend to have high energy usage per square metre. A ClimateWorks 
study calculated that retail buildings would consume 28% of total energy use in commercial 
buildings in 2020, shown below in Figure 19. 43  

 

 

Figure 19 – Estimated energy-use in commercial buildings (2020 %)44 

The major electricity usage within the retail and hospital sector is linked to HVAC systems with 37% 
of energy consumption coming from heating and or cooling. The second largest consumer is 
Lighting at 23%, shown in Figure 20. 

Figure 20 - Estimated energy use in the retail sector by end use (2020 %)45 

For shopping centres and supermarkets, electricity is estimated to account for more than 97% of 
energy use.46 Some retail tenancies are more energy intensive than others. For example, fast food 
outlets are typically the most energy intensive retail tenancies in shopping centres. Supermarkets 
are also a relatively energy intensive tenant in shopping centres. Consequently, the proportion of 
shopping centre floorspace allocated to supermarkets can significantly impact a shopping centre’s 
overall energy consumption and energy efficiency.47 

The major challenges for energy efficiency within the retail sector are: 

► Diverse commercial markets, from city centres to regional centres and small towns, with 
differing levels of motivation, capacity, etc.  

                                                             
43 ClimateWorks Australia, 2011, Low Carbon Growth Plan for Australia: Retail Sector Summary Report June 2011 
44 ClimateWorks Australia, 2011, Low Carbon Growth Plan for Australia: Retail Sector Summary Report  
45 ClimateWorks Australia, 2011, Low Carbon Growth Plan for Australia: Retail Sector Summary Report  
46 Pitt and Sherry 2012, Baseline Energy Consumption and Greenhouse Gas Emissions in Commercial Buildings in Australia  
47 Pitt and Sherry 2012, Baseline Energy Consumption and Greenhouse Gas Emissions in Commercial Buildings in Australia  
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► Capital constraints and long payback periods for larger equipment such as chillers, boilers 
etc. Incentives will be required to reach low-capital markets such as not-for-profits, where 
funding is needed to get over the initial capital hurdle 

► High transaction costs 

► Split incentives for leased properties and for owner occupied properties, where there can be 
capacity constraints with facility manager’s time and scope of contract – which require time 
and money to change 

► Information and skills gaps. 

The key opportunities for energy efficiency within the retail sector are: 

► Decreasing the number of light fittings as well as ensuring all incandescent and halogen 
bulbs are transferred to LED’s 

► Improving HVAC systems, both in terms of tuning existing systems and replacing older 
systems with new, more efficient systems. 

A range of other opportunities may exist, such as:  

► Better sealing doors e.g., installing a revolving door rather than one that is constantly open 
to the elements 

► Ensuring the space is as insulated as possible 

► Destratification fans for high ceiling areas, etc. 

 

 Health 

The majority of healthcare related energy consumption is from Hospitals, which tend to have 
relatively high energy intensity due to constant energy loads for heating/cooling and lighting, etc. 
This is reflected in Figure 21 below which puts 41% of energy consumption to ventilation and 
cooling.  

Figure 21 - Health sector energy consumption by end use48 

 

                                                             
48 Typical rates derived from US Energy Information Administration 
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The major challenges in the health sector include: 

► Building access for upgrades/limited opportunities for refurbishment 

► Capacity constraints (energy efficiency often comes low in the priority of daily demands for 
facility managers) 

► Capital constraints (dedicated financing can be an issue, although increased energy prices in 
recent years has escalated the issue for Hospital finance directors) 

► Motivation (there have been few targets or programs incentivising energy efficiency in 
hospitals). 

Opportunities include: 

► Improved controls for HVAC systems  

► Replacement of old, inefficient boilers, chillers, pumps and motors 

► Improved lighting controls, including motion or lux sensors in suitable places 

► Damper and heat exchanger optimisation of operating theatre HVAC 

► Heat recovery such as from IT communications rooms  

► Solar Photovoltaics which reduce grid electricity consumption as well as peak demand, 
battery storage linked to Solar PV technology is becoming increasingly popular and 
economically viable. Roof mounted or possibly ground mounted (possibility also for solar 
thermal).  

► Improved insulation (i.e. replacing old hot water pipe insulation, and roof/cavity insultation) 

► Replacing old energy intensive appliances with new efficient items, including in laundry and 
kitchens. 
 

 Hotels 

Hotels are significant energy consumers. This is because hotels run HVAC systems constantly, along 
with other continuous energy uses such as in foyers, laundries, swimming pools, gyms etc. Energy 
efficiency levels tend to be low, with large opportunities for improvement. 

In hotels, HVAC accounts for more than 50% of total energy use, followed by lighting at 20%, other 
equipment at 11%, pool heating at 6%, etc. Of total energy use, gas use accounts for 35% and is 
dominated by space heating, domestic hot water, other gas use, kitchen and laundry use.  
 
The main considerations for energy efficiency improvements in hotels include: 

► Motivation and split incentives - Many major hotels are owned by one party but leased to 
and operated by another, creating a split incentive. The length and other terms of hotel 
facility agreements will differ. However, as with other non-owner-occupied buildings, the 
hotel operator is likely to need to obtain the agreement of the owner before major changes 
to HVAC plant or other elements could be undertaken (and also agree the commercial 
terms). This can slow and complicate decision-making processes. 

► Cost and capacity concerns – It is not unusual for hotel operators to be concerned with costs 
for non-ordinary items energy efficiency. Generally, hotel operators do not seem to look 
beyond the initial costs of energy management investments or consider the total lifecycle 
costs of existing conditions and the savings that could be realized over the same period. 
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On the other side of these barriers are the potential for substantial energy and cost savings. The 
Park Hyatt Melbourne’s introduction of an electronic room management system, which 
automatically turns lights and HVAC systems off when guests are not in the room, helped to reduce 
the Hotel’s total energy consumption by between 20-30%. This system has been coupled with an 
overall energy management system and lighting upgrades throughout. 

 

 Data Centres  

Data centres tend to be highly energy intensive, with large amounts of IT server racks and 
supporting infrastructure.  

Figure 22- Typical existing data centre power demand (left) and components of supporting infrastructure (right) 49 

 

The key challenges for data centres include:50 

► Split incentives, between departments within companies and between co-location data 
centres and their tenants 

► Uncertainty and imperfect information about the performance of new technologies 

► Trade-offs with data centre uptime. 

In February 2019, the M1 Melbourne data centre became officially certified as Australia’s first 
NABERS 5-star rated data centre infrastructure facility. The data centre has a long-term vision for 
energy efficient design and a day to day commitment to perform disciplined onsite real-time 
monitoring and ongoing tuning, which plays an integral role in achieving a NABERS 5-star standard. 
M1’s energy saving design elements include ensuring that innovative use of indirect economy cycle 
free cooling is running optimally and continuing to maintain indoor air quality for the critical IT 
infrastructure. The building also has a solar array on the roof, and the building owner has 
participated in the Melbourne Renewable Energy Project (MREP) since its inception in 2014. 

Some of the simpler low-cost energy efficiency actions that can lead data centres to achieving 20-
30% energy savings are to: 

► Reduce lighting levels and install sensors 

► Reduce unnecessary airflow and cooling 

► Minimise hot spots in the server room 

► Prevent mixing of hot and cold air in server racks 

                                                             
49 Sustainability Victoria 2011, Energy Efficiency Best Practice Guide - Data Centre and IT Facilities 
50 US EPA NCEE Working Paper, 2017, Data Center Energy Efficiency Investments: Qualitative Evidence from Focus Groups 
and Interviews 

https://www.sustainability.vic.gov.au/-/media/SV/Publications/Business/Efficient-business-operations/Energy-efficiency-for-business/Energy-efficiency-best-practice-guidelines/SRSB-EM-Best-Practice-Guide-Data-Centre-and-IT-2009.pdf?la=en
https://www.epa.gov/sites/production/files/2017-11/documents/2017-06_0.pdf
https://www.epa.gov/sites/production/files/2017-11/documents/2017-06_0.pdf
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► Organise server racks into hot and cold aisle configuration51. 

 

4.2 Considerations by climate zone 

The Australian Building Codes Board (ABCB) has outlined the boundaries of climate zones across 
Australia which have different implications for energy efficiency projects (see Figure 23)52. The 
boundaries align with local government areas so are subject to change, but currently the specified 
climate zones are:  

► High humidity summers and warm winters (North coast WA, NT, and QLD)  

► Warm humid summers and mild winters (East coast QLD) 

► Hot dry summers and warm winters (Northern WA, Mid NT, Mid/South QLD) 

► Hot dry summers and cool winters (Mid WA, Northern SA and VIC, inland NSW)  

► Warm temperate (Southern Coast WA, South coast SA, East coast NSW) 

► Mild temperate (Parts of VIC and SA, South WA)  

► Cool temperate (ACT, TAS, Parts of VIC) 

► Alpine (Parts of VIC, NSW and TAS). 

Figure 23 – Australian Climate Zones53 

The Clean Energy Finance Group (CEFC) published a 50 Best Practice Initiatives Handbook54 
comparing the effectiveness of energy efficiency projects across the eight climate zones in 
Australia. While the CEFC Handbook relates to new buildings, where energy efficiency is planned 
from the beginning, most of those measures are also appropriate for existing buildings. For retrofits 
of existing buildings those measures can also be considered. The following energy efficiency 

                                                             
51 Sustainability Victoria, 2011, Energy Efficiency Best Practice Guide - Data Centre and IT Facilities  
52 ABCB, 2019, Climate Zone Map: Australia Wide.  
53 ABCB, 2019, Climate Zone Map: Australia Wide  
54 CEFC, Energy in Buildings: 50 Best Practice Initiatives  

https://www.sustainability.vic.gov.au/-/media/SV/Publications/Business/Efficient-business-operations/Energy-efficiency-for-business/Energy-efficiency-best-practice-guidelines/SRSB-EM-Best-Practice-Guide-Data-Centre-and-IT-2009.pdf?la=en
https://www.abcb.gov.au/Resources/Tools-Calculators/Climate-Zone-Map-Australia-Wide
https://www.abcb.gov.au/Resources/Tools-Calculators/Climate-Zone-Map-Australia-Wide
https://www.cefc.com.au/media/290062/ndy_cefc_bestpracticeguide.pdf
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initiatives are intended to give general guidance and should not replace specialist project-specific 
advice from building industry professionals. From this analysis there are five energy efficiency 
measures that are applicable in all states of Australia that could be implemented as part of an 
upgrade to existing commercial buildings. Those with payback periods of less than five or less than 
10 years: 
 

► Electrical: LED Lightning (<5 years) 

► Electrical: Occupancy Detection (<5 years) 

► Electrical: Daylight Dimming (<5 years) 

► Heating and Cooling: Water-side Free Cooling (<5 years) and  

► Ventilation and Heat Recovery: Low-Pressure Low Temperature VAV (<10 years).55 

4.3 Other technical considerations 

 HVAC 

HVAC is a dominant energy consumer in most of the commercial building classes. It therefore 
presents a major opportunity for energy and emissions abatement. Research shows optimisation 
and tuning can save a significant amount of energy in commercial buildings, potentially up to 14 
PJ56. HVAC tuning – and broader controls tuning (such as lights, and even lifts) can have a 
significant impact.  However, this is an exceptionally difficult area to regulate, as it is skills and 
process rather than technology driven. Possible approaches to addressing this include energy 
reporting and disclosure, where possible, with some inclusion of basic control parameters, and 
programs based around controls tuning. With a focus on the achievement of performance outcomes 
rather than the process of tuning or commissioning – either of which can be done with little impact 
on performance in the absence of a clear performance outcome requirement. 

Oversizing of HVAC systems can be an issue for the commercial buildings sector. This can cause 
inefficiency (most problematically at the point of delivery into the conditioned space) and increase 
costs (such as by adding an extra chiller that in practice rarely operates). Furthermore, it is noted 
that there are valid reasons for some degree of oversizing in terms of flexibility in fitout and 
operation; and it can help to maintain comfort conditions considering the increased variability of 
peak temperatures due to climate change related weather events. Therefore, this is not a simple 
area to address and requires a complex approach. Dealing with oversizing could potentially be 
addressed through mandatory requirements such as those proposed in this report.  

 Energy supply 

Renewable electricity generation or consumption is relatively high in jurisdictions such as Tasmania, 
South Australia and the ACT; and is growing in other jurisdictions. This means that (from an 
emissions perspective at least) a low energy trajectory will increasingly need to address the range of 
non-electricity fuel and emissions sources, including gas, diesel, petrol, etc. Such as through fuel 
switching and electrification in the buildings and transport sectors, as well as by addressing other 
high emission sectors such as agriculture and manufacturing.  An issue that may shape policy and 
action, is that penetration of gas in commercial buildings varies by state, and by access to the gas 
grid. Gas used by central gas hot water systems, and for cooking in this sector is often very 
inefficient. 

                                                             
55 CEFC, Energy in Buildings: 50 Best Practice Initiatives 
56 ClimateWorks, Decarbonisation Futures – Buildings fact-sheet  

https://www.cefc.com.au/media/290062/ndy_cefc_bestpracticeguide.pdf
https://www.climateworksaustralia.org/sites/default/files/documents/publications/decarb-futures-buildings.pdf
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 Integration with energy policies  

Integration of energy considerations into existing policies that do not currently incorporate energy 
requires a whole of government approach to send a consistent policy message. For example, many 
of the policy options include opportunities to increase uptake of distributed renewable energy 
systems such as solar PV. These types of policy mechanisms can send a signal to the industry about 
expected uptake of distributed renewable energy in the context of broader electricity grid 
decarbonisation, which would provide greater certainty on the likely speed of distributed energy 
uptake and support planning for future energy upgrades57. Coordination with broader energy policy 
is needed to determine the appropriate level of ambition for policies that support distributed 
renewable energy uptake, in order to manage the integration of these systems into the electricity 
grid. 

 Energy policy integration as peak energy demand is an energy 
network issue 

There are tensions between reducing peak energy demand and reduction in annual energy use and 
greenhouse gas emissions. Interactions between internal heat generation, air leakage, solar gain 
through glazing, thermal bridging, highly glazed facades, occupant behaviour, tenant fitouts and 
other factors are complex, and often influenced by aesthetic, cultural, narrow financial and other 
drivers. In general, a focus on annual base building energy use in commercial buildings can often 
drive higher peak demand, while reducing peak demand can lead to increased annual energy use. 
Importantly, policies relating to operation, design and construction should focus on both peak 
demand and annual greenhouse gas emissions and operating costs.  

                                                             
57 ClimateWorks, 2018. ‘Built to Perform – An industry-led pathway to a zero carbon ready building Code ’  

https://www.climateworksaustralia.org/sites/default/files/documents/publications/built_2_perform.pdf
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Stakeholder feedback 
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5. Stakeholder feedback 

A collaborative process was undertaken to identify views on the long-list of potential policy options. 
This ensured that jurisdiction specific considerations were factored into the final short-list of 
prioritised policy options. Stakeholder engagement included: 

► Workshops with industry stakeholders and jurisdictional policy officers in Sydney, Melbourne, 
Canberra, Perth and Brisbane 

► A questionnaire distributed to each of the jurisdictions, to provide feedback on each 
potential policy option 

► Conversations with representatives from jurisdictions to understand their views on preferred 
policy options 

► Meetings with government officials to share EY findings and collect views on policy options. 

 

5.1 Emerging themes from stakeholder feedback 

Stakeholders initially provided feedback on the long-list of 11 potential policy options. The key 
themes from this feedback, on each of the 11 potential policy options, are summarised below.  

 Minimum energy performance standards for buildings 

► Coordination of building regulation provisions across jurisdictions: There was general 
support amongst stakeholders for reducing variations in how national building regulations 
are ‘called up’ by the jurisdictions. It was noted that coordination may be enacted by the 
State/Territory jurisdictions rather than requiring changes to the national building 
regulations. Stakeholders also raised the important role of local government in improving the 
understanding and capacity of the property industry to achieve energy efficiency 
improvements. 

► Better enforcement: Stakeholders suggested that better enforcement (including undertaking 
audits and enforcement action where breaches are discovered) would be achievable but may 
require amendments to legislation/regulations in most jurisdictions to ensure compliance. 
Stakeholders also highlighted the need for additional resources for auditing and 
enforcement. 

► Strengthening building regulation provisions: For example, providing greater clarity (and 
more effective and better informed discretion) about the circumstances in which Section J of 
the NCC is triggered for existing non-residential buildings. States with warmer climates also 
raised the challenge of adopting Section J in tropical or warmer environments with high 
humidity, which might need special consideration for HVAC requirements.  

► HVAC tuning – and broader controls tuning (lights, and even lifts) - was viewed as the lead 
area under this policy option.  However, this is an exceptionally difficult area to regulate, as 
it is skills and process, rather than technology, driven. It was felt that HVAC tuning could be 
led with an energy reporting/disclosure requirement, supported by a certification scheme 
(such as the UK’s Energy Performance Certificate scheme) but, where possible, with some 
inclusion of basic control parameters, and programs based around controls tuning. 

► Linkages between this sort of policy initiative and the EU HVAC inspection regime 
was raised. However, it was noted that the structure of any policy initiative in this 
area should focus on the achievement of performance outcomes rather than on the 
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process of tuning or commissioning – either of which can and will be done with little 
impact on performance in the absence of a clear performance outcome requirement.   

► Double glazing was highlighted as an opportunity, since large amounts of heating energy 
can be lost, and heat gained through windows. This is particularly important in older 
buildings of various commercial building classes including mid-tier offices, hospitals, schools, 
etc. New Zealand was cited as an example where policy changes in 2008 led to a large 
uptake in double glazing and a high rate of retrofits to existing buildings. The Tasmanian 
Energy Efficiency Loan Scheme (TEELS) was also cited as prompting retrofit upgrades to 
energy efficient double glazing. 

► Mandatory requirements: Some stakeholders highlighted the pressing need for strong 
mandatory requirements. While there was some suggestion that building regulations (in 
particular the NCC) are the most obvious mechanism for this (notwithstanding the significant 
work required to shift the NCC focus to regulating existing buildings), there were strong 
views that something other than the NCC should be used to drive such change. 

► In favour of incorporating mandatory requirement in national building regulations, it 
was suggested that the NCC could become the fundamental defining document 
across the entire industry, targeting the achievement of net zero emissions across 
the sector by 2050. The building regulations could set the requirement for new 
buildings and then also provide the framework by which existing buildings would be 
assessed. Stakeholders noted that substantial work would be required on the content 
of the NCC (which, under this option, would need to include post-construction 
performance as well as dealing with more difficult subjects like commissioning and 
control) and the legislation enforcing the NCC (which would need to be expanded to 
cover post-construction).    

► It was noted that existing policy instruments have delivered an insufficient level of  
change required to transform commercial buildings towards net zero emissions. 
Stakeholders noted the approach outlined above could provide a clear rationale for 
measures imposed on existing buildings and it could also simplify the NCC as it 
applies to new buildings if a building will be assessed on compliance (either on a  
performance or “deemed-to-satisfy” basis). Such an approach could also reduce the 
potential overlaps and potential inefficiencies in the current piecemeal policy 
environment. 

► Jurisdictions noted that changing the scope and purpose of the building regulatory 
framework to support one policy area seems impractical. 

► The interaction between all the policies implemented should be carefully monitored, and a 
recognition of the impact on all stakeholders should be considered: Any policy review 
should assess the relevance of existing policies and how they could be adjusted to changing 
market conditions. A framework to phase-out a policy that becomes irrelevant could be 
developed. 

► Maximising energy savings should be balanced with maximising human health and 
productivity. For example, creating quality lighting outcomes through ‘human-centric 
lighting’ and the use of higher illuminance levels for certain tasks can have benefits such as 
maximised productivity and improved human health, so this could be included as a minimum 
requirement.  
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 Providing focused advice, training and assistance for industry to 
comply with building regulation requirements.  

► Significant industry training and capacity building will be needed for successful 
implementation of all the policy options: Building from programs such as CitySwitch, the 
Better Buildings Partnership, and the initial development of Environmental Upgrade 
Agreements, have highlighted the important role local government can play in supporting 
awareness and capacity building of building owners, facility managers and building tenants 
(provided that additional resources are made available to support this function). 

► Additional resources needed: The feedback received through the workshops generally 
indicated strong agreement for the need for increased resources for awareness raising, 
education, and skills development. Budget constraints were raised as a limitation of this 
option.  

► Evaluation of existing programs: It was suggested that additional analysis may be required 
to inform the program design including an information gap analysis to identify where current 
information and education programs are not succeeding. 

► Information and capacity building can support several of the proposed policy options. 
Examples were provided as to how government entities are using information and capacity 
building to underpin energy efficiency outcomes. Examples include the ACT government and 
the City of Sydney which have developed logic models and theories of change for their 
energy efficiency programmes which include an awareness and capacity building component. 

► Education of the market regarding the benefits of technologies should be a priority, such 
as government guidance material for commercial buildings, point of sale material, energy 
bill information and targeted education campaigns. Education of the construction industry 
(including developers, builders, electricians, architects, designers, building owners, 
commercial tenants etc.) when buildings are refurbished/renovated/upgraded is also 
important. 

► Education and training of the market could be undertaken by Governments in 
conjunction with specialist peak industry bodies. 

► Widespread market education initiatives including suggested priorities for upgrading 
buildings with the lowest cost and highest benefit potential should be undertaken. 
Case studies and information sheets on the various upgrade options (e.g., upgrading 
to LED lighting) should be developed and widely promoted. 

 Universal, low-cost, mandatory disclosure  

► Phased implementation: Mandatory annual disclosure of energy performance of all non-
residential buildings was discussed. The feedback provided through the workshops suggested 
that while this policy option is generally supported, it might need to be iteratively 
introduced, focussing on certain building classes first.  

► Expansion of similar initiatives: The complementarity of this initiative was noted, with 
government plans for expanding the voluntary NABERS program to all commercial building 
classes, as well as the existing CBD program and any expansion to new building classes. 
Green Star rating systems such as Performance and Interiors are also applicable to existing 
buildings. This policy option would need to build on rather than duplicate such plans. 

► Initial focus on the education and health sectors: Support was provided for beginning with a 
focus on the education and health sectors. However, some stakeholders noted that 
disclosure in itself may not lead to energy savings due to lack of motivation by within these 
building classes. Stakeholders highlighted the need for capacity building initiatives for 
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hospital and school energy managers and setting up the right investment processes through 
jurisdictional Treasuries. This would help to link disclosure to more active reporting and 
benchmarking, to identify and then deliver energy efficiency or onsite renewable energy 
projects. The government programs successfully undertaken in VIC and NSW serve as an 
example. 

► Annual disclosure: It was suggested that annual disclosure could be completed through the 
government’s annual reporting processes. Further detailed policy/program design would 
allow for clarifying the benefits, direction and agreed-upon protocols. 

► ‘Warrant of fitness reporting’ (WOF) for existing buildings was suggested, which could be 
structured as an assessment of buildings status relative to the current building regulations. 
This goes beyond energy efficiency but would help to provide a framework by which the NCC 
can be more effectively relayed into the existing buildings market. This WOF approach could 
reveal some key operational issues that are known to be critical in terms of energy efficiency, 
such as simultaneous heating and cooling, variable speed drives running at 100% and poor 
time control. 

► Online Calculating Cool tool: A further suggestion was to feature the online Calculating Cool 
tool, as part of the reporting and disclosure tool or questionnaire, as a way to identify HVAC 
poor performance, and to leverage such existing work.  

 Financial incentives 

► There was broad consensus that financial tools are effective at incentivising investment in 
building efficiency and are useful in supporting good performance. Some jurisdictions 
noted that they are already actively applying financial incentives, for example Sustainability 
Victoria’s grant programs. Providing leading practice guidance on grants could be an 
outcome of pursuing this option. 

► It was suggested that this measure should not necessarily be limited to public expenditure 
but could also include public facilitation of access to private investment. 

► Incentivising the greatest impact: Where financial incentives are provided, it was suggested 
that lower performers who achiever higher levels of improvement should receive the most 
financial support. This would require evidence of building improvement, in order to link 
financial support with performance. Mechanisms discussed included: 

► Environmental upgrade agreements (EUAs): There was general interest in pursuing 
EUAs, learning from experiences in States such as Victoria and New South Wales. 
This includes where it has worked well, and challenges faced, such as working with 
multiple parties, across different organisations (local government and private 
enterprise), lack of understanding or processes for EUAs within councils, etc. 

► Energy performance contracts (EPCs) have been successfully applied to Hospitals, 
Universities and to a lesser extent Schools in Australia, as well as abroad such as in 
the UK. Feedback from the Victorian Government Treasury department was 
particularly useful in highlighting how in both Victoria and New South Wales, it has 
taken a Government Department to champion building retrofit programs, with EPCs 
used as a vehicle, subject to a Treasury approved funding program (e.g., Greener 
Government Buildings in Victoria). This provides a model for successful program 
delivery in other States. 

► The Clean Energy Finance Corporation (CEFC) provides support to the property 
sector across a spread of building classes. Current projects include financial support 
to institutional property investors in the health, offices and retail sectors.  
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► The National Green Leasing Policy was highlighted as the first nationally consistent 
approach by the Australian Government and State and Territory governments, as 
tenants of buildings, to drive a reduction in the environmental impact of buildings 
through improved operational performance. It contains Green Leasing principles to 
guide governments. 

► Green Leases can also be used in the private commercial building sector with 
publications developed to encourage the uptake of Green Leases in private leasing 
arrangements. 

 Tax incentives 

► Tax incentives were less of a focus of stakeholder feedback compared with other policy 
options. However, support for this option was provided by the property industry as well as 
one particular government jurisdiction that is low on revenue (where taxes can raise money 
for energy efficiency programs - instead of inaction due to lack of funding). Particular 
suggestions from the property industry (received subsequent to the shortlisting of the policy 
options in this report) included: 

► Modernising the 10% green building managed investment trust (MIT) withholding tax 
regime by: 

o Expanding the regime to all buildings held for rental purposes (the regime is 
currently limited to offices, hotels and shopping centres) 

o Applying the rate to buildings that have been refurbished to achieve the 
necessary green star ratings (the regime is currently limited to newly 
constructed buildings) 

o Applying the test on an asset by asset basis (the regime currently requires 
all the MIT’s assets to satisfy the green star rating requirements). 

► Extending the instant asset write-off scheme to include energy efficiency upgrades 
of buildings up to $100k. 

► Green depreciation, which would see the deferment of taxable income in early years 
in exchange for bringing forward investment in large upgrades that exceed the 
instant asset write-off threshold. 

► EY and SPR note that an important element of such tax initiatives is to establish a 
performance-based process. This would include documenting the before and after case for 
evaluation (and identifying potential case studies for the benefit of others) and the 
introduction of a minimum upgrade or performance level. Buildings that are rated 5-star or 
higher could be excluded. This could help to minimise subsidising owners of higher quality 
buildings, such as large institutional property investors, and instead focus on the mid-tier, 
retail, warehouses, commercial building classes. Tax breaks are less meaningful in the 
government and community sectors (e.g., schools). However, it could be included as part of a 
package – particularly aimed at improving mid-tier buildings.  

 Government leadership 

► There was strong support for government leadership: Government leadership has been 
being on the agenda for reform in property industry circles for a number of years. 
Jurisdictions have varying degrees of existing action in this space.  
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► Government procurement and leadership was considered as part of a suite of tools that 
should be used for general awareness raising as opposed to its own, standalone option. 
NABERS tenancy ratings and procurement policies were discussed.  

► Going beyond benchmarks to mandate investment of government agencies was suggested, 
such as based on internal rate of return or payback thresholds. 

► While government leadership is important for raising awareness and there was general 
support for it amongst stakeholders, it was noted that government energy spend and 
procurement is a low proportion of consumption (and savings) that we need to address from 
commercial buildings.  

► New South Wales was discussed as a leader though its GREP policy. The NSW Climate Change 
Fund also serves as an example of dedicated government funding. 

 Information and capacity building 

► Increasing awareness and information availability through education and data sharing was 
generally well received as an option, as this could also support other policy options. It was 
suggested that education and capacity building should be implemented before rolling out any 
new policies to avoid any disruption.  

► Data needs: There was general consensus that more data analysis is needed to understand 
key drivers in each sector, and that once energy intensity considerations have been defined 
then it will be possible to identify individual sector needs to provide education and guidance. 
However, there is a challenge of delivery related to budget and resourcing constraints. 

► Education and information sharing were identified as potential solutions to several current 
challenges. For example, green energy and efficiency improvements are often not widely 
understood within certain sectors or regions, and there is greater focus on the price of 
energy.  

► There was general consensus that collecting and monitoring building data would enable 
better clarity around issues and decision making. Currently there is a lack of guidance in 
some jurisdictions from decision makers around particular building classes, so greater clarity 
of information is needed to provide this guidance. Some data has already been collected 
through existing audit schemes conducted around Australia which provides good bottom-up 
data for commercial buildings and increases awareness of building energy consumption. 
However, some previous schemes that collected energy performance information were not 
able to be shared publicly, as applicants did not give this permission. In future these schemes 
may consider requiring public information sharing as part of the funding agreement.  

► Education messages should be kept simple. For example, use LEDs, seek compliant 
products from reputable companies, and drawing on product associations which have 
information on selecting appropriate products and avoiding non-compliant products. 

► Capacity building among planning practitioners should help to ensure that future policies 
to achieve low energy modifications are understood and can be implemented. 

 MEPS for appliances 

► Minimum energy performance standards for appliances were also considered as a tool to 
drive market transformation. Through subsequent discussions with stakeholders this policy 
option was prioritised as worth exploring further. 

► Gas consumption was suggested as an important area for coverage. Currently GEMS does 
not cover gas equipment, although there it could be expanded to include gas boilers. Many 
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uses of gas for commercial applications do not have electric alternatives, so it is important 
that current uses of gas are decarbonised through the continued use of low emission and 
renewable gas fuels. This will ensure consumer access to low emission distributes energy, 
particularly for smaller business and those in rural areas.  

► Standards should be linked to overall quality as well as energy performance. There is some 
research to suggest that consumers incorrectly assume that more stars equals higher 
quality, when in fact they mean better energy efficiency. 

► For certain technologies, such as chillers, there is an argument that certain ages or 
classes of technology should be phased out ahead of the site’s desire to replace.  It was 
noted that is particularly relevant given the issues with refrigerant phase-out and could be 
linked to financing options.  

 Energy efficiency obligation (EEO or ‘white certificate’) schemes  

► EEO schemes were noted as being important cornerstones of existing policy for many of 
the States. There are opportunities for developing existing EEO schemes, as well as for 
eventual take-up in other jurisdictions.  

► It was also noted that some of the prioritised policy options in this report link to existing 
EEOs, for example financial incentives. Therefore, integration of any new policy options is an 
important consideration. 

► Stakeholders highlighted that EEO schemes have proven effective at driving market 
transformation in specific products, such as commercial lighting. So far, they have been less 
effective at driving whole-of-building upgrades, but this may evolve over time. 

 Market transformation 

► This option was discussed in less detail at the workshops, but several suggestions came up 
related to changes in the market. For example, for the smaller states and jurisdictions where 
there are only a few major energy providers, there is concern that lack of competition 
among the energy providers will create higher than necessary energy prices, although this 
could encourage efficiency improvements.  

► Direct technology replacement programs are very popular in the US, where funding and 
facilitation is provided to eliminate older technologies with newer technologies.  In Australia 
aspects of this are included within existing white certificate schemes, but the provisions 
around HVAC within these schemes remain difficult. 

► Stakeholder feedback suggested that there has been some form of market transformation in 
the lighting industry. After the ABCB established minimum energy efficiency provisions in 
the early 2000s, significant investment was made by local manufacturers, such as in 
Pyrolytic Coating plant, to cater for the first round of market transformation. Over the last 
decade hundreds of millions of dollars has been invested in building product capabilities that 
match the current performance requirements to meet building standards.  

 Cap and trade scheme 

► A cap-and trade approach was proposed by a few stakeholders. There are many buildings 
that are unique and difficult to measure, in such a way as to promote improved performance. 
Performance disclosure may be not feasible where there is a lack of comparable buildings to 
benchmark against (e.g., stadiums, airports, etc.), boundary of measurement issues 
(particularly in multi-use buildings), lack of motivation in less competitive/commercial 
sectors, etc.  A cap and trade scheme could establish a carbon benchmark for the industry 
as a whole and then set a reducing carbon budget, which is then allocated across the 
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building stock based on function and/or site historical baseline. The result would be a 
performance target that can be used to frame the discussion around many different policy 
interventions, across the entire industry. 

 

5.2 Feedback on specific policy options 

Based on feedback from stakeholders, six policy options were prioritised for further analysis. The 
key themes from stakeholder feedback on each of the six potential policy options, are summarised 
below. 

 Policy option 1 – Clarify and enforce Code provisions 

Stakeholders highlighted that:  

► This should be a long term 10-year campaign of outreach and engagement, with a shifting 
focus more towards audit activity and eventually enforcement activity. 

► Some standards including lighting standards are too complex and should be simplified and 
more support provided for building surveyors as well as contractors and designers. 

► In designing and implementing the proposed policies, City Deals should be used to gather 
data, pilot programs, and engage with affected sectors. For example, the City of Sydney 
could specifically work with key stakeholders to pilot policy ideas and/or implement policies 
including compliance, program delivery, community engagement and recognition. Local 
government is a trusted level of government and valuable to the success of programs and 
policies. 

► The role of local government in checking compliance (in NSW at least) has reduced over past 
years and any policy recommendations which require greater activity by local government 
must be accompanied by adequate levels of resourcing. Compliance problems must be 
resolved however the role of local government cannot be assumed. There is a great deal of 
confusion with apartment dwellers who are unsure as to whether they come under NatHERS 
or Section J. Clarity regarding this is needed. 

► Greater enforcement required by local government will require additional resources which 
individual councils may not be able to fund, meaning that Australian or State Government 
funding may be necessary.  

 Policy option 2 – Mandatory HVAC inspection and certification 

Stakeholders highlighted that: 

► Building regulation provisions could be strengthened, through an appropriate regulatory 
mechanism, by mandating HVAC inspection and certification. The opportunity to include 
HVAC tuning and broader controls tuning (e.g., lights and lifts) was highlighted.  However, 
as noted in the initial feedback from stakeholder, it was noted that this is a difficult area to 
regulate as it is skills and process rather than technology driven. Education and training is 
likely to be required to provide the industry with the capacity to deliver the requirements. 

► The structure of any policy in this area should focus on the achievement of performance 
outcomes rather than the process of tuning or commissioning – either of which can be done 
with little impact on performance in the absence of a clear performance outcome 
requirement.  

► Some stakeholders highlighted the pressing need for strong mandatory requirements, 
beyond what has been proposed. While there was some suggestion that building regulations 
are the most obvious mechanism for this (notwithstanding the significant work required to 
shift the building regulation focus to regulating existing buildings), there were strong views 
from the jurisdictions that something other than the building regulations should be used to 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   54 
 

drive such change. Such as a separate national and/or state-based strategy and supporting 
regulation. 

► Education advice programs and jurisdictional regulators’ compliance schemes could link 
façade upgrades to fire safety requirements and checks.  

► There is an opportunity to address refrigerant phase out in existing HVAC equipment. In 
October 2017, Australia ratified the Kigali Amendment, and began its hydrofluorocarbon 
(HFC) phase-down on January 1, 2018. The Kigali Amendment commits developed 
countries to reduce production and importation of HFCs by 85% by 2036 and 80-85% in 
developing countries by 2047. Therefore, audits of HVAC could also seek to check on the 
status of refrigerants. This could be linked to a regulation explicitly focussed on reducing 
HFCs. 

► Stakeholder suggestions included that once a capital cost and payback is identified, there 
should be a mandatory investment (e.g., over a dollar value and/or payback years’ 
threshold). 

► There should be flexibility within the policy option to consider how new technologies and 
innovation (including data analytics) can contribute to HVAC performance.  

► The trigger for inspections and condition assessments of HVAC systems could be the sale or 
lease of the property, retrofits or when major equipment is being replaced. The trigger for 
inspection could also be linked to existing programs such as the Commercial Building 
Disclosure program. The parameters of the inspection trigger should be subject to further 
consideration based on the available evidence base. Alternatively, this policy option could 
be looked into in conjunction with Policy Option 6, where a minimum energy requirement 
would trigger the mandatory inspection of HVAC. Mandatory, periodic inspection could link 
in with existing inspection requirements such as cooling tower inspections. 

► Clarity on the mandatory certification process (in terms of when it is required, who can do it 
and what the consequences will be) will be required. Before the policy is rolled out, the gaps 
in required expertise and skills should be adequately addressed to avoid disruption.  

► This option could be expanded to require advanced building diagnostics and management 
tools as a way to achieve operational savings sooner.  

 Policy option 3 – Universal, low-cost mandatory disclosure 

Stakeholders highlighted that: 

► Mandatory reporting will likely highlight older stock as poor performing. However, it may not 
be cost-effective to undertake energy efficient retrofits in some circumstances. Mandatory 
disclosure could be used to identify the worst 20% of the building stock and use this 
information to structure further interventions. 

► Strong support was shown for the use of NABERS rating tools for the sectors in which they 
are available. NABERS Online is already being developed to provide a ‘soft-entry’ to the 
development of more robust benchmarked rating tools for different commercial building 
types. NABERS Online was suggested to be the ideal platform for universal, low-cost 
mandatory disclosure.  

► Resourcing NABERS to deliver on this policy would minimise costs, leverage the significant 
expertise and resources of a well-established program, and create a simple and effective 
pathway towards benchmarked ratings for commercial buildings. Using NABERS Online for 
mandatory disclosure will also build on existing datasets and allow the expansion of the 
NABERS tool to new building types. 

► An option to reduce emissions (rather than energy performance) to maximum rate via 
renewable energy generation or purchase was suggested. A more detailed sector-by-sector 
analysis of the value proposition could be undertaken to further inform the program design. 
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► States and territories with high amounts of renewable energy in their grids noted that 
NABERS tends to incentivise gas over electricity users. For example, in the ACT it was 
difficult to support a high NABERS rating scheme in their own offices. This will likely require 
further consideration for the NABERS scheme.  

► There is a large difference between public and private schools in terms of energy use, which 
will need to be taken into account when planning changes for this sector.  

► Policing of mandatory disclosure is necessary to make sure that the information provided 
through an online platform such as NABERS Online is accurate. 

 Policy option 4 – Mandatory minimum standards for government 
owned or leased buildings 

Stakeholders highlighted that: 

► Governments have large and diverse building portfolios. Therefore, the scope needs to be 
defined given the diversity, scale and location of buildings. The detailed policy design should 
consider how this policy option might apply to a police station in a small regional town, 
railway stations, or depots, for example.  

► Clarifying the definition of Government buildings will be important, i.e. owned or occupied. 
This includes considering coverage of federal, state or local government plus agencies (e.g., 
healthcare, education, laboratories, community centres etc). Recommendations were made 
that government-owned properties should be given a higher priority, as this is where the 
majority of government energy use occurs.  

► Stakeholders suggested that minimum standards for procurement are not enough and are 
not the most cost-effective way forward. Governments must invest to upgrade the 
properties that they own using frameworks like the Victorian Greener Government Buildings 
(GGB) Program and NSW Government Resource Efficiency Program (GREP). The vast 
majority of energy used by governments is from owned, not leased buildings, such as 
hospitals, schools, defence and justice facilities. While minimum lease standards for 
government occupied buildings are important they will generally only impact office space, 
which is a small fraction of government occupied space. 

► The design of this policy option, implementation pathway, and supporting resources would 
need to be differentiated depending on the specific sub-sector. 

► Capacity issues for smaller, devolved buildings (for example, Victorian schools are primarily 
self-managed) was highlighted as a challenge. Trialling the program on larger premises 
might make sense before ‘burdening’ smaller ones. 

► Energy efficiency and Energy Performance Contract programs are being rolled out in 
Victoria for example, with very good energy savings identified for the regional hospitals. 

► Meaningful benchmarks are needed for non-office buildings such as healthcare. Policy 
option 3 on disclosure (and data collection) could support this. It was noted that the 
portfolios of COAG Energy Council Ministers are unlikely to include government building 
procurement policies (this is more likely to be the responsibility of central agencies). 

► Setting out a trajectory/pathway for each sector (i.e. what sector(s) would be targeted first) 
would be helpful.  

► Governments should introduce minimum standards for leased commercial buildings. For 
example, in 2015 the UK introduced minimum standards for both commercial and 
residential properties via the Energy Efficiency (Private Rented Property) (England and 
Wales) Regulations. Minimum standards could be based on NABERS ratings. This is 
discussed in the Energy Efficiency Council’s new report ‘The World’s First Fuel.’58 

                                                             
58 Energy Efficiency Council, The World’s First Fuel, available at: 

http://www.eec.org.au/uploads/Documents/The%20Worlds%20First%20Fuel%20-%20June%202019.pdf  

http://www.eec.org.au/uploads/Documents/The%20Worlds%20First%20Fuel%20-%20June%202019.pdf
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► Government could step up and demand minimum product performance standards such as 
double glazing as mandatory products in their procurement process. This would eliminate 
‘value-engineering’ by contractors, ensuring positive amenity outcomes and delivering 
market transformation in the glass and glazing industry. It would also help to address poor 
efficiency windows being installed in schools. 

► There is an opportunity for government to test a number of the more complex but effective 
energy pathways by way of its rental procurement process, to enable to the build-up of case 
studies on which private investors can learn from.  

► Governments could require that upgrades to government facilities be led by individuals with 
a base level of knowledge, such as accreditation with the ‘Energy Efficiency Certification 
Scheme’, along with providing basic education of building owners and managers. 

 Policy option 5 – Financial incentives  

Stakeholders highlighted that: 

► As well as financial support, information and training resources for building owners and for 
the building industry will be required.  

► A full range of financial mechanisms including Environmental Upgrade Agreements should 
be considered. 

► Linking financial support to performance improvements, as well as absolute performance, to 
capture the lower/smaller end of the market should be considered. Incentives could also be 
linked to change facades to anyone upgrading their HVAC. 

► Obligations to improve performance and provide performance data (before and after) is 
already a key requirement of grant programs, for example those implemented by 
Sustainability Victoria. 

► Through good grant design (e.g., clear eligibility criteria and targeted questions) the 
‘free rider’ effect can be minimised. 

► It is, however, noted that the type of grant being offered (e.g., a grant that is aimed 
at skill development of staff) will influence the metric/key performance indicator that 
will be used.  

► A potential outcome from this policy option could be the development of leading 
practice guidelines for grant design. 

► The triggers for financial assistance would need to be carefully calibrated noting that 
smaller and older buildings may cite affordability issues as a barrier to building upgrades. 

► A preference for focussing on policies incentivising meeting certain whole-building 
performance levels was suggested. One highly-motivating but revenue-neutral approach 
would be differential council rates, with higher rates applied to buildings that are rated at 
below 3-star NABERS, and lower rates applied to buildings rated at over 3-star NABERS. 

► Stakeholders noted that EEOs are relevant to this policy option, as discussed in the section 
above on EEO or White Certificate schemes.  

► There is an opportunity for data analytics as the technology becomes more cost-effective 
and widely deployed. This may help to overcome the issue of the informed maintenance 
contractor being the only one who can deliver HVAC upgrades.  

► New Zealand’s ‘Warrant of Fitness’ assessments for HVAC sets a precedent for HVAC audits. 
A focus of such a measure could be the mid-tier sector and less commercial buildings (like 
art galleries) which are not subject to other pressures.  

► The insurance industry should be engaged and involved in the energy efficiency space as 
has happened previously with issues like fire safety. 
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► The existing commercial building stock can be made more energy efficient by introducing 
more incentives/rebate programmes that target the application of improved glazing. 

► There is an opportunity to create a centralised information portal that would provide 
information on various financial incentive schemes that run concurrently in various 
jurisdictions. As it is currently difficult to find information on the different rebate schemes 
so, these schemes may not be fully utilised.  

 Policy option 6 – Expand MEPS for building technology and 
equipment 

Stakeholders highlighted that: 

► Policies designed for building equipment should identify key stages to maximise outcomes 
such as major renovations, equipment replacement or lease commencements. Targeting 
these critical stages will reduce costs and increase industry engagement and the impact of 
policies. 

► A shift away from gas in buildings should be supported and incentivised by this policy. 

► Upgrading the lighting in an office building would need to be scheduled with MEPS standard 
lighting and ideally would need to be registered in a log book or other recording medium 

► Good energy efficient solar passive design presents great opportunities to improve the 
energy performance of existing commercial buildings. To achieve a lower heating and 
cooling artificial energy demand (for example through orientation, shading, air filtration and 
building systems). 

► The policy could pursue more accurate evaluation of a building’s energy performance over 
its entire service life, in differentiated extreme climates. The approach should pursue more 
accurate modelling, so it is good enough to reflect the performance of a building in reality 
rather than solely on one or two thermal parameters. The relationship between those 
parameters, more design options and variations in modelling and consideration to all 
contributing factors (for example, thermal mass, building system, new pollutant absorption 
innovations) should be included. 

► Though a good passive design is usually achieved when initially designing and building, 
substantial renovations to an existing building can also offer a cost-effective opportunity to 
upgrade thermal comfort — even small upgrades can deliver significant improvements.  

► The majority of commercial buildings are going to be renovated after a leasing period ends 
for different business purposes. Assessing an existing commercial building’s prospects for 
thermal comfort and/or ability to be cost-effectively upgraded to reflect good passive 
design principles in its climate has great potential in ensuring an energy efficient design.  

► Options for passive design reduces or eliminates the need for auxiliary heating or cooling, 
bills, and reduced greenhouse gas emissions for the life span of the building. 

► Banning certain products could require significant capital, so caution should be taken to 
make sure there are not unnecessary requirements for whole-system upgrades. 

► It was suggested to review the impact of implementing minimum performance requirements 
around products and types or technology rather than system-based performances. 
Providing minimum product performances in existing building renovations or straight 
replacement provides better understanding across the supply chain, continues to help 
transform the minimum benchmark standard, and encourages better building outcomes 
such as comfort, amenity and energy efficiency targets. 
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5.3 Building classes 

During stakeholder discussions there was a focus on: 

► The higher consuming building classes; Offices, retail, health and education account for the 
majority of commercial building energy consumption now and into the future. 

► Where there are gaps in participation and barriers. 

► Key opportunities for particular building classes. 

A summary of the discussions is provided in the table below.  

Table 7 – Key opportunities and barriers identified through stakeholder engagement by building class  

Building class Opportunities Barriers 

Hotels • Hotels are more energy intensive than 
other commercial building types with 
opportunity to make improvements in 
energy efficiency on a building by building 
basis. 

• City of Sydney have been working with 
hotels and are willing to help inform future 
focus on them. 

• Ownership can be an issue for hotels as 
they often have foreign ownership in 
capital cities and/or low motivation to act. 

• Some also have their own rating schemes 
• Energy costs can be a low % of total costs  
 

Mid-tier offices • Large amounts of mid-tier offices in most 
jurisdictions, with good opportunity for 
building improvements 

• In some jurisdictions, existing schemes are 
already being reviewed to capture more 
mid-tier offices. 
Opportunity to go beyond NABERS e.g., 
metering, monitoring and tuning of HVAC 

• Difficult to reach for a number of reasons – 
lack of commercial triggers for refurb; lack 
of motivation; etc. 

• Financing can also be an issue 
• Plenty of research has been conducted on 

mid-tier but still little penetration into the 
sector 

Office tenancies • For addressing split incentives, grants and 
subsidies could be used to attract 
investment   

• In the commercial sector, mandatory 
requirements may have an impact on 
landlords passing costs down to tenants 

• Mixed-use buildings are hard to rate for the 
purpose of NABERS  

Shopping 
centres 

• There can be solar PV opportunities for 
shopping centres considering the daylight 
opening hours, particularly in states with 
sunnier climates to utilise solar energy 

• Potential for further investigation as to 
whether purported existing regulatory 
requirements for energy reporting to be 
provided to new retail lessees could be 
captured for benchmarking purposes (refer 
to Policy option 3 in this report) 

• Sustainability initiatives should be sought 
across precincts via precinct master plans 
and operational plans of management, 
rather than only applied on a lot by lot 
basis. Further identification of planning 
processes for incorporating energy 
efficiency technologies at the precinct scale 
is necessary and this should be considered 
alongside measures to improve amenity. 

• Shopping centres have a unique market, 
structured around locational profiling such 
as city centre, regional centre, village, etc. 

• There was a mix of stakeholders’ views, 
some supportive for increased 
requirements, contrasting with opposition 
from one industry stakeholder in particular, 
which disagreed with any new reporting or 
disclosure requirements. Noting the 
potential exclusion of shopping centres 
from expansion of CBD programme 

• Mandatory requirements may have an 
impact on landlords causing cost 
implications to be passed down to tenants – 
although there could be some offset from 
lower operational costs 

Data centres • MEPS can be applied to Data Centres 
• Some existing guidance on energy 

efficiency for data centres such as from 
Sustainability Victoria 

• Opportunities for low energy business 
parks with synergies for data centres e.g., 
heat recovery 

• Can be hard to identify, find and reach 
• Sometimes limited opportunity for savings 

(large electrical load) 
• Data centres have improved PUE but also 

are expanding due to growing demand 

Hospitals • Successful Energy Performance Contract 
examples in Victoria, with Treasury led 
funding model for whole of government, 
through the Greener Government Buildings 
Program 

• 24/7 operational environment is 
challenging for upgrade projects 

• Lack of motivation/capital for building 
performance (or other opportunities) 

• Lack of refurbishment event triggers at end 
of lease or point of sale 
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• There is opportunity to build upon the 
previous work already completed in the 
health building space in certain jurisdictions  

• Good energy savings potential  

• Lack of investment framework (with 
exception of VIC and NSW who have 
established funding models with Treasury) 

Schools • Schools are mainly operating during 9am-
5pm hours, which creates large 
opportunities for solar PV. In certain 
jurisdictions, some incentivised rooftop 
solar on and schools already exist. 

• Split units with increased renewable energy 
supply provide an opportunity to fuel 
switch from gas to renewable electricity 

• Opportunity for a nationwide strategy for 
energy efficiency in schools 

• Lack of commercial triggers for 
refurbishment 

• Lack of knowledge and awareness of 
energy management 

• Facility management is often not aligned to 
energy efficient management. Sometimes 
FM interests can be at odds with the 
school’s interests depending on the 
contract 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   60 
 

 

Prioritised policy 

options 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   61 
 

6. Prioritised policy options and comments on 
considerations identified above 

6.1 Framework and approach to energy efficiency in existing 
commercial buildings 

Three broad policy approaches have been identified to inform the policy options for low energy and 
emission buildings. These policy approaches can be applied individually or combined across the six 
prioritised policy options. The three policy approaches are outlined in Figure 24 below. 

 

 
Figure 24 - Complementary policy approaches59 

 

 Information and capacity building 

 
Lack of information, awareness and capacity to address potential energy efficiency opportunities is 
a key barrier, and opportunity, for energy efficiency investment in commercial buildings. It includes 
improving the quality and availability of energy performance information and labelling for buildings 
and components, while also expanding professional training programs and accreditation for 
designers, suppliers, installers and auditors, helping to overcome capacity and skills limitations. It is 
likely to play a role across most of the policy options, including: voluntary and mandatory disclosure 
schemes, government leadership with procurement, industry training, accreditation and capacity 
building and trials and demonstration projects. 

 

 Financial incentives 

 
Financial incentives provide an opportunity to reduce the capital expenditure required by decision-
makers and encourage commercial uptake of energy efficiency equipment.  Financial and tax 
incentives can encourage energy efficiency upgrades and retrofits, while market-based instruments, 
including EEO and white certificate schemes could also be deployed to attract decision-makers with 
regards to implementing energy efficiency equipment.   
 
Instruments that could be deployed within this policy approach include: grants, rebates, subsidies, 
retailer obligations such as EEO schemes, tax depreciation, co-financing, green bonds, mortgages 
and equity measures.  Such incentives can support many (though not all) commercial building 
classes and segments where it can address relevant barriers. There would be a proportional burden 
on government through the adoption of this approach.  
 

                                                             
59 The IEA’s Efficient World Strategy sets out three policy approaches. This is consistent with other policy frameworks, such 
as the Australian Alliance for Energy Productivity 2016 ‘roadmap to double energy productivity in the Built Environment  
by 2030’. 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   62 
 

 Regulation 

 
Key regulatory options include Minimum Energy Performance Standards (MEPS) for buildings and 
introducing MEPS for appliances.  
 
As it applies to all building classes, addressing barriers to the effectiveness of current minimum 
standards and strengthening them over time has been identified as a key energy efficiency policy 
lever for decarbonising existing commercial buildings. An improved regulatory environment that is 
flexible and adaptable to technological developments has the potential for ease of uptake and 
widespread influence.   

 

6.2 Refining the policy options 

An initial set of eight policy types were identified from domestic and international literature: 

► Minimum standards 

► Building ratings and disclosures 

► Energy efficiency obligation schemes (EEOSs) 

► Fiscal incentives and tax 

► Government procurement 

► Information and capacity building 

► Data sharing 

► Market transformation 

 
Through further analysis and engagement with industry and jurisdictional government stakeholders, 
the eight policy types were distilled into six overarching policy options: 
 

1. Clarify and enforce Code provisions 

2. Mandatory HVAC inspection and certification  

3. Universal, low-cost mandatory disclosure  

4. Mandatory minimum standards for government owned or leased buildings 

5. Financial incentives linked to minimum performance 

6. Expand MEPs for building technologies and equipment 

 
For the options not included in this list: 

EEO schemes are a cornerstone of energy efficiency policy in four jurisdictions. Stakeholder 
consultation noted that the above listed policy options would interact closely with existing EEO 
schemes, as well as noting opportunities to develop and improve on these schemes further. An 
ultimate goal of harmonised EEO schemes across all jurisdictions was generally agreed to be a 
worthy aspiration although not likely in the short to medium term.  

EEO schemes are currently in place in a number of states and territories; and other policy options 
were regarded as having a greater potential impact. However, there may be opportunities for 
further development and improvement of existing EEO schemes and for new schemes in 
jurisdictions that do not already have them. There can be a valuable role for the federal government 
in supporting, assisting and promoting leading practice and in commissioning applied research for 
example, comparing energy savings methodologies for all schemes. 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   63 
 

With regards to market transformation, the economic context in Australia is not, at present, 
conducive to a market transformation model for example like that of Japan.  Such a model relies on 
picking technologies or industries where onshore manufacturing would be beneficial. While this was 
discussed with a few stakeholders, for products like high performance glazing, it was not deemed 
justifiable to pursue as a priority option. 

 
Information and capacity building have been consolidated into a cross cutting theme that will be an 
important part of program design and implementation, for many of the policy options. 
 

6.3 Interplay between barriers, policy approaches and policy 
options 

 
Figure 25 below illustrates the logical interplay between barriers to low energy and emissions 
upgrades, policy approaches (empower, incentivise and/or enforce) to address such barriers, and 
the development of policy options.  
 

 
 

Figure 25 - Prioritised policy options targeting barriers to energy efficiency 

 
The identified policy options have some interlinkages, drawing on a mix of policy approaches. For 
example, although policy option 1 (clarify and enforce Code provisions) is not shown to link to policy 
option 5 (financial incentives) this does not imply financial (and tax) incentives couldn’t be 
implemented to support this policy option. 
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 Policy considerations 

 
Commercial buildings operate in a diverse set of markets and there are a range of other factors that 
influence investment in energy efficiency and renewable energy. Some of the key considerations 
include building class, tenure, jurisdiction, and timing of implementation, further discussed in Table 
8. 
 
Table 8 - Key considerations for policy design 

Building class 
 

The impact of policy options has been modelled universally in the benefit-cost analysis, across all 
building classes (except for offices currently covered by the CBD program). A high-level narrative 
is also provided as to how policy options can be developed into programs, using a logical approach 
of first focussing on building classes with higher energy consumptions (mainly mid-tier offices, 
retail, education and health), while also keeping in mind the opportunity to address higher energy 
intensity classes (for example, health, hotels and data centres). A mix of barriers are likely to be 
experienced depending on building class combined with other considerations. Section 6.10 
provides a summary of how the policy options can be tailored to different building classes. 
 

Tenure 
 

The tenure of a building, whether owner-occupied or leased, creates a range of barriers for energy 
efficiency.  For leased buildings, the split incentive means that the owner’s interest in energy 
efficiency is indirect. Energy efficiency is seen to be relevant where it adds to tenant retention, 
rental value and capital value drivers.  For owner-occupied buildings there is some evidence to 
suggest that they are less energy efficient than institutionally-owned and leased buildings, due to 
lack of motivation, energy costs being a low percentage of total costs, perceptions of energy being 
a fixed cost and lack of awareness and access to capital.  
 

Location and 
climate 
 

The locations of buildings often inform the commercial markets in which they sit. For example, city 
centre buildings might operate with different tenant demand, and motivations for energy 
efficiency than in regional towns. Climate patterns can also play a role in determining which 
initiatives for enhancing energy efficiency are suitable and feasible.  For example, higher humidity 
levels in northern jurisdictions will affect HVAC energy loads differently to those in the south. The 
existing policy context in states and territories also has the potential to shape a jurisdiction’s 
perceptions of the policy options.  
 

Timing and 
implementation  
 

Each of the six policies are designed as a platform for policy evolution over time, and as a suite of 
policies they are targeted at the short to medium term (2-5 years).  The timing of implementation 
may, however, vary depending on above considerations of building class, tenure and jurisdiction.  
The impact of the policies would be enhanced by a complementary investment, education and 
training plan to support long-term cultural change in the delivery of higher energy efficiency.  
Since implementation is a function of many factors – and moving from opportunity to 
performance/implementation requires a focus on education and innovation, to address the 
substantial cultural change required. Along with readily available financial investment options, to 
support the substantial investment required. 
 

 

 Application of the policy options 

 
The six options have the potential to be implemented as a coordinated package with the purpose of 
building understanding and capacity, incentivising action and then strengthening regulation. To 
hasten our progress towards a net zero emissions trajectory for commercial buildings.  
 
A description of each policy option is provided in the following sections of this report. This is 
intended as a summary of the policy options and further details can continue to be developed as 
part of the detailed program design that may eventually follow this report. 
 

6.4 Policy option 1: Clarify and enforce Code provisions 

Policy option 1 has two key objectives: 
 

► The immediate objective is to ensure that current Code requirements are understood and 
applied. There is long-standing feedback from the property industry that the circumstances 
in which the Code is intended to apply to existing buildings is poorly understood, inconsistent 
across jurisdictions, and rarely enforced. This leads to a culture in which the default outcome 
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is likely to be non-compliance, and where the substantial discretion of building surveyors is 
generally used in favour of the developer to not apply the Code requirements. 

► The second objective is to contribute to a wider change in the culture of the building 
industry, to move from minimal or optional compliance with energy performance 
requirements, to one where energy efficiency is seen as essential. Over time, this measure 
could contribute (along with other measures below) to developing a culture of energy 
performance excellence, building the skills and capacity of the Energy Services sector to 
deliver energy efficient solutions.   

The focus on building awareness of existing Code provisions and enhancing enforcement is 
underpinned by two tasks:  
 
i. Improve understanding of existing Code provisions 
 
The building legislation of States and Territories differ in how they treat the application of the 
building regulations in relation to refurbishment. This is often unclear, leading to confusion and non-
compliance within the industry. 
 
Work undertaken by Exergy for the City of Sydney identified that few parties understood how the 
building regulations should be applied to office tenancy fit-outs – including the council planners 
responsible for compliance.  In high churn sectors such as retail this is a major issue. There can also 
be a lack of resourcing for compliance monitoring within local (as well as state) government. This 
should be addressed strategically at a national level. 
 
The building regulations apply to all new commercial buildings and major renovations, while the 
states and territories have a stronger capacity to focus on particular commercial building classes, 
depending on the existing policy structure. Local government, via planning regulations, can also 
play an instrumental role in establishing energy efficient outcomes. To build awareness of national, 
State and local policies and regulations:  
 

► States and Territories should begin by reviewing their existing regulations, guidance and 
communication materials in this area; analysing the extent to which there are deficiencies, 
gaps or inconsistencies – including by consulting with the building industry to capture 
industry perspectives – and then determining the extent to which those regulations and 
guidance can be clarified. 

► Draft revisions to regulations and draft guidance materials should be ‘road-tested’ with 
industry and refined prior to implementation. 

► Once measures and materials are finalised, design and implement an education and 
communication program for industry – with a particular focus on building surveyors and 
energy assessors, but also builders and the wider construction community – to ensure that 
the clarified provisions become widely understood. Materials could be integrated within 
existing continuous professional development courses inter alia. 

► After a suitable period of time (perhaps two years) state building regulators commence an 
extensive program of compliance audits and enforcement action, including given high 
profile to any infringements, in order to reinforce the messages with industry. 

► Develop a range of suitable education and communication products for the 
states/territories and industry, in consultation with the ABCB and industry associations.  

► Partner with industry associations (AIRAH, AIBS, Master Builders Association etc.) to 
target knowledge and skills gaps as required. Many energy services companies could 
deliver simple building tuning, however more sophisticated tuning on more complex 
buildings would run into capacity and skill limitations in the energy services industry. This is 
expected to be addressed over time, as regulations gradually ramp up. 
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ii. Enhance enforcement 

 
Most States and Territories have emissions reduction targets and energy efficiency policies that are 
actively influencing commercial buildings. There is an imperative, therefore, to develop 
enforcement strategies with state building regulators to ensure that robust enforcement measures 
are developed and are able to be carried through. To achieve this, this program suggests to:  
 

► Work with the State building regulators and build on NCC 2019 with a focus on addressing 
enforcement. Aim for strengthened checks and enforcement of Code application to existing 
commercial buildings. 

► Work with regulators and local government to work towards a coordinated approach and 
consistency in enforcement.
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Logic model for policy option 1 

 

 

Figure 26 - Logic framework for policy option 1: Clarify and enforce Code provisions
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6.5 Policy Option 2: Mandatory HVAC inspection and certification 

This Policy Option would create new requirements, through an appropriate regulatory mechanism, 
for: 
 

► Mandatory, periodic, inspection and condition assessment of building HVAC systems, 
considering at least essential maintenance requirements and building tuning requirements 

► Reporting the above to building owners and a public register 

► Systems would be assessed as ‘effective’ or ‘defective’ 

► Where defective, systems would require re-assessment after a period of time (e.g., three to 
six months), and fines would apply where identified faults have not been rectified 

► Further changes as part of the three-yearly cycle of building regulations and existing 
building policy reviews. We note some stakeholder feedback suggesting that the building 
regulations should become the main instrument for driving net zero emissions in existing 
commercial buildings (see section 5 of this report). This would require significant change to 
the building regulations and could be further proposed and realised during future reviews.  
Other stakeholders felt that non-Code options could be more efficient and effective. 

This program responds to barriers identified in improving HVAC systems (refer to Appendix B, 
Section 8, for further analysis of barriers to energy efficiency upgrades) with poorly maintained 
HVAC systems and poorly tuned buildings being extremely common and the most cost-effective 
opportunity for realising rapid energy savings. The intended outcomes of the Program would be: 
 

► To ensure that poorly-maintained and tuned buildings and HVAC systems are identified and 
rectified, leading to highly cost-effective energy and emissions savings 

► To encourage and promote a wider culture of energy efficiency in building operations, 
including building owner awareness of good maintenance and tuning practices, and the 
Energy Services industry capacity to deliver these outcomes. 

As with the process to develop commissioning requirements in the Code for new buildings, we would 
expect a similar process of industry consultation, analysis, and possibly standards development; 
which would be needed to refine and target the measure most effectively.  Subject to that, details of 
the initiative design should be treated as indicative only.  However, it may be that: 

► Once certified ‘compliant’, HVAC systems for a given building would then not require re-
inspection and certification for a given period (e.g., five years) 

► Buildings without centralised HVAC systems may be exempted (or face simpler provisions) 

► Where necessary, metering calibration may form part of the inspection process 

► There may be a case for exempting small buildings, with size thresholds to be determined 

► Key terms and reporting requirements would need to be defined from a technical 
perspective, understanding that a wide variety of HVAC systems and components, of 
different vintages, will be encountered.   

It is likely that ‘effective/defective’ would need to be assessed based on a partially subjective 
standard such as “good industry practice”, or words to that effect.  That is, systems would need to 
be assessed taking all relevant circumstances into account, including the building’s and plant’s age, 
design, operating conditions and other factors. The intention would be to identify major or 
significant opportunities for a) urgent maintenance and b) rectifying poor tuning of HVAC systems.   
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As part of developing this measure, governments should consider – and consult with industry – 
regarding necessary information and training requirements and materials, to help build capacity 
(particularly in smaller and regional markets) to implement this measure successfully.  Stakeholders 
consulted during this project noted that there is, at present, limited demand for HVAC maintenance 
and tuning services, reflecting the low state of awareness of these issues.  As a result, there are 
also relative few highly skilled service providers – although many who could provide the required 
services if the demand existed and with suitable training and/or guidance.  
 
This measure would both create the required demand and help to build capacity to supply.  The 
measure of the program’s success would be when the majority of buildings/systems inspected were 
judged ‘efficient’, in which case the measure would no longer be required.  If achieved, this would be 
an example of market transformation, where changed culture and practices are permanently 
embedded without further intervention by governments. 
 
Maintaining a public register of ‘defective’ systems would a) enable suitably qualified energy service 
providers to provide innovative and low-cost solutions where they are most needed, leading to a 
cost-effective overall improvement in operational building efficiency and b) involve an element of 
‘name and shame’, designed to encourage compliance and assist with a wider cultural change within 
the sector.  
 
Compliance costs could be minimised by enabling certification/re-certification of buildings based on 
inspection of appropriate documentation (including contracts, for example) that evidences that a 
particular building has a regular and professional inspection, maintenance and tuning process in 
place.  In such a case, a building could be certified or re-certified as effective without a physical 
inspection or condition report.  However, the certification would still be registered for compliance 
purposes.  This would ensure that all existing, well-maintained buildings would face minimal costs, 
once every five years, while the primary focus and impact of the measure would be on poorly-
maintained buildings.  Over time, the share of poorly-maintained buildings would be expected to fall, 
further reducing total compliance costs.  Second, the measure (including public disclosure) should 
help to achieve the wider cultural shift noted above, leading to more ‘anticipatory’ maintenance and 
tuning, a lower ‘defective’ rate and lower-again compliance costs. 
 
There are parallels between this sort of policy initiative and the EU HVAC inspection regime, the 
success of which is unknown and merits further research.   
 
Other options include: 

► Minimum standard of metering and monitoring/reporting of consumption. Most buildings 
(beyond premium and A rated buildings) tend to have very basic metering. Making use of 
improved metering requires the building owner/operator to have the time, resources and 
interest to interpret and act on the metering information. Therefore, a metering related 
requirement could be linked to other policy initiatives such as incentives or working in 
tandem with mandatory disclosure of energy ratings 

► Considering a suitable framework for identifying HVAC oversizing 

► Mandatory on-site renewable energy provisions – this can be more cost-effective than many 
of the traditional energy efficiency measures identified in the Code 

► Three-yearly review of policy settings for existing non-residential buildings, aligned with 
building regulations review cycle. The three-year cycle aligns to the changing nature of 
technology and environmental issues. There may be some lost opportunities from a major 
Code upgrade that a regular cycle can bring to the fore 
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► There is an opportunity to potentially include a requirement for determining re-
commissioning, and then go through the buildings standards or another mechanism, 
potentially being informed by tools such as Calculating Cool.60

                                                             
60 Calculating Cool, available at: http://www.calculatingcool.com.au/  

http://www.calculatingcool.com.au/
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Logic model for policy option 2 

 

Figure 27 – Logic framework for policy option 2: Mandatory HVAC inspection and certification
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CASE STUDY: New York City, Mandating Energy Efficiency Upgrades61 

New York City has mandated that 14,500 of their least efficient buildings must accelerate and 

deepen their major efficiency upgrades. Introduced in 2017, it is considered to be the most 

ambitious program of its kind in the USA, it assists with financing to support retrofits, has steep 

penalties for non-compliance and was set to stimulate 17,000 ‘green jobs’  

Mandated fossil fuel caps apply to all buildings over 25,000 square feet and will trigger replacement 

of fossil fuel equipment and efficiency upgrades in the worst-performing 14,500 buildings, which 

together produce 24% of the city’s total greenhouse gas emissions. In order to meet these targets, 

building owners will make improvements to boilers, heat distribution, hot water heaters, roofs and 

windows, requiring deeper changes during their replacement or refinancing cycles over the next 12 

to 17 years. 

The new targets will reduce total citywide greenhouse emissions 7% by 2035, the single largest step 

yet taken to reduce greenhouse gas emissions, equivalent to taking 900,000 cars off the road, and 

spur 17,000 green jobs performing building retrofits. The plan has been enacted via legislation. 

To compel building owners to meet these aggressive targets, the legislation will set annual penalties 

that increase with building size and the amount the buildings exceed the fossil fuel use targets.  

To help smaller owners achieve these objectives, the legislation will authorize a Property Assessed 

Clean Energy (PACE) program to provide financing at low interest with long terms that allow 

property owners to pay for energy efficiency investments through their property tax bill. A PACE 

program in New York City has the potential to finance $100 million annually in energy efficiency and 

clean energy projects. The City will also continue to provide expansive technical support and sharing 

of best practices through the NYC Retrofit Accelerator program. 

The plan will stop landlords of rent regulated buildings from displacing tenants or raising rents 

based on the cost of improvements required by new mandates. Targets for these buildings will be 

established in 2020, in tandem with reform of rent regulation. They will also have an extended 

compliance date of 2035. 

NYC estimates that by 2035, benefits from this program will include: 

► Emissions reductions: a reduction in community emissions by 7% (the equivalent of taking 
900,000 cars off the road).  

► Low carbon economy: 17,000 skilled low carbon ‘green’ jobs created for plumbers, 
carpenters, electricians, engineers, architects, and energy specialists. The program 
recognises that a well-trained workforce is necessary and so the City's Green Jobs Corps, in  
partnership with industry, will help to prepare thousands of New Yorkers for ‘careers at 
good wages and benefits’ to do this work.  

► Reduced reliance on fossil fuels: 14% reduction in natural gas use and a 20% reduction in 
fuel oil use.  

► Air quality improvements: estimated to be ‘enough to avoid 40 premature deaths and 100 
emergency room visits related to asthma every year’.  

► Lower annual energy costs, more comfortable indoor spaces: Energy cost savings up to 
$300 million per year for building owners and more consistent temperature for tenants.  

 
 
 
 

                                                             
61 New York City, ‘Mayor de Blasio: NYC Will Be First City to Mandate that Existing Buildings Dramatically Cut Greenhouse Gas 
Emissions’ 

https://www1.nyc.gov/office-of-the-mayor/news/587-17/mayor-de-blasio-nyc-will-be-first-city-mandate-existing-buildings-dramatically-cut#/0
https://www1.nyc.gov/office-of-the-mayor/news/587-17/mayor-de-blasio-nyc-will-be-first-city-mandate-existing-buildings-dramatically-cut#/0
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CASE STUDY: City of Seattle, Building Tune-Ups Requirement62 

In 2013, the City of Seattle set out its Climate Action Plan, aiming for community-wide carbon 

neutrality by 2050.  

As buildings were responsible for a significant proportion of the City emissions, the City set out to 

improve the energy and emissions efficiency of Seattle's existing building stock through The 

Implementation of Building Tune-Ups Requirement, which sets out to:  

► Reduce emissions 
► Promote high energy performing buildings 
► Reduce energy bills and maintain affordability for building owners and tenants  
► Support local low carbon jobs.  

 
To support these outcomes, the Building Tune-Ups Requirement has been established as a Rule 

within the Seattle Municipal Code and states that all buildings in the City of Seattle that meet 

specified size thresholds (gross square feet) and building uses, must fulfil certain requirements to 

ensure optimized energy and water performance. Building Owners must comply with the Building 

Tune-Ups requirement once every five years.  

The Rule requires owners of non-residential buildings that are 50,000 gross square feet or greater 

to tune-up building energy and water systems every five years. A tune-up includes: 

(a) an inspection of building systems to identify operational or maintenance issues;  

(b) Corrective Actions to operational and maintenance issues identified in the inspection; and  

(c) a report to the Seattle Office of Sustainability and Environment (OSE) summarizing issues 

identified and actions taken.  

The building elements to be assessed in a tune-up, and the associated Corrective Actions were 

designed to incorporate actions that taken together would, on average, reduce energy use by 10-

15% and pay back in utility bill savings in 2-3 years.  While the Building Tune-Ups Assessment and 

Corrective Actions were designed around that model, the Building Tune-Ups requirement itself does 

not require the calculation of energy savings or payback periods. Payback periods for any specific 

action or for combined actions for an individual building are not a determinant of whether a 

Corrective Action is required.     

  

                                                             
62

 City of Seattle, Implementation of Building Tune-Up Requirement 

https://www.seattle.gov/Documents/Departments/OSE/TUNE-UPS_DR_2016-01_11-2-16.pdf


 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   74 
 

6.6 Policy option 3: Universal, low-cost mandatory disclosure 

 
Policy option 3 aims to build awareness of energy efficiency opportunities and to strengthen 
market and organisational incentives for their realisation. The objective of performance 
improvement therefore needs to be kept in mind, and we propose that mandatory disclosure is 
supported with a broader set of policy initiatives such as information and capacity building for 
certain building classes, and targeted government incentives linked to performance, to make the 
shift from disclosure to performance improvements.  
 
The positive effects of mandatory disclosure on energy performance for some building classes are 
well documented. For example, the average NABERS Energy rating for offices has evolved from 3.4 
stars for the Building Energy Efficiency Certificates issued at the introduction of the Commercial 
Building Disclosure (CBD) program in 2011-12, to 4.1 stars in 2018.63  
 
Under the NABERS strategic plan, The NSW Department of Planning, Industry and Environment on 
behalf of the Federal, State and Territory governments of Australia, is aiming to expand NABERS to 
every major building sector in Australia. Plans for the development of NABERS products include 
introducing NABERS in new sectors such as schools, retail tenancies and supermarkets over the 
next few years. The first phase of the project proposes a mandatory disclosure scheme that will 
fully seek to complement this expansion of NABERS, so the policy option becomes a part of the 
planned expansion of NABERS for up to 8 new sectors. NABERS Online could be used as a platform 
for mandatory disclosure. It may also be that additional tools such as from the Green Building 
Council of Australia could be added as an option. 
 
The National Energy Productivity Plan (NEPP) contains measures that are complementary to this 
approach of expanding an existing platform, such as NABERS, to facilitate mandatory disclosure 
including: 

► Measure 9.1: Commercial Building – Expand commercial building ratings and disclosure 

► Measure 9.2: Expand commercial building ratings and disclosure - Extend rating schemes to 
other building types. 

NABERS Online is already being developed to provide a “soft-entry” to the development of more 
robust benchmarked rating tools for different commercial building types. Resourcing NABERS to 
deliver on this policy would minimise costs, leverage the expertise and resources of a well-
established program, and create a simple and effective pathway towards benchmarked ratings for 
commercial buildings. Using NABERS Online for mandatory disclosure will also build on existing 
datasets and allow the expansion of the NABERS tool to new building types. 
 
Mandatory disclosure – unlike voluntary disclosure – can highlight how buildings are performing 
(poorly or well), relative to similar buildings.  In more commercial sectors where buildings and/or 
tenancies are actively ‘traded’, such as offices and retail, mandatory disclosure is intended to work 
in two ways:  1) by informing consumers (potential future tenants or owners of a building/space) 
about the relative efficiency and operating costs of that building/space, helping them to choose the 
level of energy efficiency they prefer; and 2) by informing and creating competitive pressure for 
building owners to improve the performance of less efficient buildings. 
 
Historically there has been a lack of available energy consumption and intensity data, and therefore 
a lack of meaningful benchmarks, for many commercial building classes. A mandatory reporting 
scheme would help to address this, by gathering statistically significant data on the large volume of 
buildings covered by the scheme. With an approach of ‘keeping it simple’, this would aim to capture 
sufficient information to enable meaningful benchmarking – with the option of the building owners 
(or tenants) adding more information if they wish (without blowing out the compliance burden/ 
cost).  
 
Certification could be conducted by accredited NABERS assessors, and audited and certified by 
NABERS. This would ensure assessments are delivered at a low cost, while easing stakeholder 
concerns that this would be a low-quality alternative to NABERS. Renaming the certification 
something similar to a “NABERS Entry Path verification” would further assist with this, while 

                                                             
63 Commercial Building Disclosure, 2018, ‘Statistics’.  

http://cbd.gov.au/statistics
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avoiding the negative connotation that European Energy Performance Certificates (EPCs) have 
among some Australian building stakeholders due to them being design – as opposed to 
performance - based. 
 
It should be noted that this certification would be an interim strategy to help expand NABERS to all 
building sectors faster. When submitting a rating, NABERS Assessors would be asked to collect the 
building characteristics and operational information needed to create a full NABERS rating in that 
sector. This would allow NABERS to collect the building information it needs to create NABERS 
benchmarks and full certification at a much faster rate. 
 
The certification would be progressively superseded by full NABERS Energy ratings, as soon as 
these become available to each additional building sector. This means that within 2-3 years, 
disclosure for all major building sectors will be on the basis of a NABERS Energy rating, and not this 
interim certification. Only smaller, niche sectors of the built environment would likely disclose the 
interim certification for a longer period than that, as the expansion of NABERS will likely be focused 
on larger sectors in a first instance. 
 
A possible pathway for disclosure could include: 

► Targeting certain sectors first, where the CBD scheme is not already focussed.  An option 
is to first target Government buildings, drawing on the existing energy rating schemes 
discussed above. There is some evidence of success with government energy rating 
disclosure schemes. Examples include the Energy Efficient Government Operations policy 
in Australia, which provided regular disclosure to parliament and demonstrated impacts on 
performance.  The UK Display Energy Certificate (DEC) scheme shows some evidence of 
reducing energy intensity over the time it has been in place (we also note that there are 
mixed reports on the effectiveness of the EU’s Energy Performance Certificates). A single 
policy in place across all levels of government is preferable to separate schemes. For 
example, DECs in the UK cover national and local government (though limited to England 
and Wales). 

► Application to all commercial building classes not captured by other schemes (in 
particular CBD). A CBD consistent threshold size could be used (1000m2) which can be 
further tested as part of the detailed program design. 

► Simple submission of data – Utilising an online portal such as NABERS Online, submissions 
could be based on information such as: building type, location, annual energy bills, floor 
area and operating hours. This could be supported with information around the year of last 
refurbishment and building age, to help identify its investment cycle. We need to drive 
adoption and use of advanced data analytics, bans on energy service businesses limiting 
client access to data, requirements for Building Management Systems (BMSs) to provide 
appropriate, timely, actionable feedback against dynamic benchmarks. These are 
fundamental to effective outcomes. 

► Guidance on energy management - For each building class, guidance on energy 
management could be produced based on the data collected and existing work on energy 
management such as Sustainability Victoria’s work with mid-tier buildings.  This guidance 
could then be extended to other building classes such as hotels and data centres. Indicative 
energy intensities for benchmarking could also be included, as well as guidance on 
navigating common challenges such as for tenants and owner-occupiers, and technical 
energy efficiency opportunities. Local government staff tend to be generalists and may 
require more training and resources to translate and roll out any new policies.  

► Communication strategy - The challenge is to make this information relevant to the 
building owner in such a way that they (1) feel it is a meaningful assessment of their 
building and (2) feel inclined/pressured as a result to undertake actions to improve 
performance.  This is challenging across many commercial building sectors.  The key is to 
find a way to communicate the results of the disclosure in a way that can be understood by 
the predominantly non-technical stakeholders who have the actual power to make 
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decisions and to provide those stakeholders with education and motivation to act to 
improve the disclosure results.  This requires careful planning of communication and policy 
design.   

► Annual disclosure – Instead of disclosures being ‘event-based’ such as when a building is 
being evaluated prior to an auction or lease; disclosures could be made annual through this 
policy option. This could provide a trigger for disclosure in less commercial sectors and 
encourage a uniform approach to disclosure across a range of building classes. Current 
approaches like NABERS work well in some sectors where there are appropriate market 
feedback mechanisms, but other sectors may require stronger signals such as public 
indications of non-compliance (and ultimately, regulatory minimum standards). The 
mechanism for annual disclosure will need to be developed as part of the program design, 
and this may be through an extension of the NABERS Online and the CBD program.  

► A central database – A central database could be developed to contain the energy intensity 
data and could be made publicly available for transparency via a public tool.  Feedback 
could be shared with participants, for example, on energy intensities by building class. This 
in turn could be used to target further policy options, such as financing for energy 
intensive buildings. 

► Later requirement for physical labels in foyers - As per the Energy Performance in 
Buildings Directive in Europe, a similar model could be adopted in Australia that would be 
complemented by annual reports.  

► Compliance and quality control are also important. There are lessons from some State 
based disclosure schemes and Energy Performance Certificate schemes where quality and 
compliance have been low, which is partly a result of poorly designed schemes considering 
the points raised above. 

► There is a large opportunity to improve data coverage and quality, considering the existing 
limited data available for benchmarking across commercial building classes. This can help 
to address recommendations from ASBEC in its Low Carbon High Performance report, to: 

o Develop a national built environment data and information strategy 

o Develop a national built environment energy efficiency and emissions research 
agenda 

► A benefit of collecting such data is the ability for the energy services sector to access 
potential clients, with private Energy Performance Contract offerings.  

► There is also an opportunity to make public fiscal incentives more accessible to Small and 
Medium Enterprises and the mid-tier sector, such as through the Clean Energy Finance 
Corporation or Energy Upgrade Agreements; or more typically through a grant or loan 
scheme (such as is offered in Tasmania). Stakeholders flagged that mechanisms to enable 
this policy need to be identified and supported, as there may be a financial burden that falls 
disproportionately on SMEs or regional areas. A positive benefit-cost ratio could then 
eventuate from any public funding due to accessing this untapped “low-hanging fruit” of 
the built environment and greater elimination of free-riders. 

Note that this policy option could be delivered in a performance-based style (e.g., NABERS) for 
many building types, but it may also be necessary to have provisions that for a deemed-to-satisfy 
approach (like UK Energy Performance Certificates) for building classes where meaningful 
performance measurement is difficult or impossible. 

This policy option could be non-prescriptive in its design beyond reporting and disclosure i.e. it 
might not require building owners to do anything in particular, including upgrading the energy 
performance of their buildings.  However, the measure is expected to focus a large section of the 
currently ‘less responsive’ parts of the building sector on efficiency opportunities, while also 
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enabling energy service providers to better target the most cost-effective opportunities for 
efficiency improvement.  This would help to ensure that the efficiency upgrades that do occur are 
the most cost-effective available within the whole stock, which in turn would translate into the most 
cost-effective pathway for upgrading the total building stock over time. 
 
An essential requirement for this measure would be to minimise compliance and reporting costs, as 
– unlike the current CBD, or voluntary NABERS ratings– it would deliberately seek to apply to and 
influence a very large number of buildings, and to do so regularly (potentially annually).  This would 
be facilitated by: 
 

► Having a very simple disclosure requirement  

► Providing a very simple online data portal that organisations could access for reporting 
purposes 

► Where buildings/organisations already have current NABERS or Greenstar ratings, these 
should be ‘deemed to satisfy’ the reporting requirements of this scheme, avoiding 
duplication.  

Compared to the initial disclosure (where extra time would be required to assemble the required 
information), subsequent disclosures could be completed more quickly. 
 
A sector-by-sector analysis of the value proposition could be undertaken to determine the validity of 
this approach. Trialling a system on a limited scale, including capturing feedback from users, would 
be advisable as a way of ensuring the system is as valuable, easy-to-use and ‘bullet-proof’ as 
possible. This can extend to ensuring that automatic benchmarking information is relevant and 
useful. There may be merit in eventually tailoring questions for specific building classes, such as in 
relation to specific variables and uses within building classes, ascertaining what, if any, additional 
information may be valuable to users. This could also extend to basic energy efficiency guidance 
and information, link to local service providers, and relevant government programs including 
financial incentives, or other practical assistance. 
 

 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   78 
 

Logic model for policy option 3 

 

Figure 28 - Logic framework for policy option 3 
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6.7 Policy option 4: Mandatory minimum standards for 
government owned or leased buildings 

 
Policy option 4 seeks to provide government leadership by leveraging government’s extensive 
purchasing power to create incentives for building owners (government and private) to upgrade the 
performance of existing buildings, by requiring essentially all government buildings procured or 
used (with limited exceptions, for example for heritage buildings) to meet mandatory energy 
efficiency requirements.  
 
Governments have large and diverse building portfolios. Therefore, the scope needs to be defined 
given the diversity, scale and location of buildings, such as police stations in small regional towns, 
railway stations and depots. The portfolios of COAG Energy Council Ministers are unlikely to include 
government building procurement policies, as this is more likely to be the responsibility of central 
agencies. 
 
This will not only directly benefit governments, by minimising their operational costs, but – more 
significantly – will create ‘market pull’ for owners of buildings that are not currently occupied by 
governments to lift those buildings to the required standard, to attract a government tenant. 
  
The development of a more ambitious standard could cover:  

a) Government tenanted and owned buildings. The aim of this policy option is to expand 
existing policies in terms of coverage  

b) Procurement including for hotels and conference centres, for both events and 
accommodation. 

While the impact on Australia’s emissions may be limited, this initiative serves to also raise the bar 
for both public and private sectors by leading by example. 

ClimateWorks have estimated that 3% of Australia’s 2030 emissions reduction target could be met 
by improving government energy productivity. The analysis shows that between 2015 and 2030, 
Hospitals, Schools, TAFES and Offices can play significant roles in achieving energy savings. The 
states have the largest share of capital costs and savings as illustrated below in Figure 29. 

 

Figure 29 - Capital costs (left) and net cost savings (right) by level of government64 

 

                                                             
64 Climate works, 2016, Energy Productivity: An Untapped Opportunity for Australian Governments 

Capital costs

Commonwealth State Local

Net cost savings

Commonwealth State Local
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The range of options include: 
 

► A review of the effectiveness of the current jurisdictional policies.  Anecdotally, minimum 
requirements are not always being complied with and there is a significant gap between the 
intent of Green Lease schedules and their execution on the ground. 

► Encouraging government to only occupy NABERS 5+ star buildings both improving 
government energy efficiency and motivating other participants to follow suit. A size 
threshold could also apply.  For example, 5 stars could be required for 10,000m2, and 5.5 
stars for 20,000m2 office buildings in cities. The lower standard may also be applicable in 
regional markets and cities, where the supply of high-rated offices may be restricted. 

► NABERS tenancy ratings aligned with the base building rating target which tends to be 
higher in larger city centre office buildings 

► Hiring energy efficient floorspace and hotels. Ensuring government procurement 
standards extend to hired floorspace and hotels via utilising standards such as NABERS or 
Green Star has the capacity to further enhance the government’s efficiency credentials. As 
the number of hotels with current NABERS ratings is limited, this measure would need to 
be phased in over time.  For example, an initial requirement could be to only utilise hotels 
with NABERS or Green Star ratings, regardless of the rating score.  Over time, minimum 
star rating requirements could be lifted, to create an incentive for energy efficiency 
upgrades.   

► Investment in energy efficiency opportunities. While governments should set minimum 
standards for their owned and occupied premises, effective benchmarks currently only 
exist for some sub-sectors of buildings (e.g. offices). It is noted that benchmarks are likely 
to be further developed with the separate policy option for mandatory disclosure of energy 
intensity and the planned expansion of NABERS. In addition, while there has been 
significant focus on buildings leased by governments (e.g. offices), the majority of energy 
used by governments is in government-owned properties, including health, education, 
justice and water facilities. Therefore, a high priority could be given to programs that 
upgrade government-owned facilities, with a focus on investing in cost-effective energy 
efficiency opportunities, beyond achieving benchmarks. Elements of this include: 

o Whole-of-government policies for energy efficiency upgrades – this would 
improve the effectiveness of individual agencies efforts and overcome 
misaligned incentives to energy efficiency upgrades. A whole-of-government 
incentive to upgrade buildings can be stronger than for individual agencies. 

o Expert facilitation – a central team could assist agencies to engage energy 
efficiency experts and undertake effective upgrade. Jurisdictional governments 
could also provide funding for local government bodies to facilitate upgrades by 
local governments. 

o Treasuries to finance energy efficiency upgrades – most governments in 
Australia need to individually substantially over the next four years to upgrade 
their facilities, although the required funding would be less in smaller 

The NEPP is supported by a work plan that sets out measures to support the achievement of a 
40% improvement in Australia’s energy productivity for the first 15 years of the NEPP. Under the 
work plan, the COAG Energy Council agreed that each government would endeavour to improve 
the energy productivity of its own operations. Under this measure, the COAG Energy Council 
considered that governments should lead by example, noting that actions undertaken by 
governments to improve their energy productivity performance are likely to benefit the economy. 
The NEPP work plan identified that energy productivity improvements could be captured in a 
range of government activities, including in relation to: Building requirements and green leasing 
tools, Schools and hospitals, and Procurement.  
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jurisdictions. Mechanisms that gradually recoup the upfront investment, such as 
Energy Performance Contracts, could be a vehicle for investment. For example, 
through the Greener Government Buildings program in Victoria.  

o Procurement guidelines (including minimum standards) for leased properties, 
hotel accommodation, event venues, vehicles and equipment. 

o Eventual mandate – as part of proposed three yearly review cycles, the program 
could be developed into mandated action over time. For example, agencies 
would undertake assessments at their facilities to identify energy saving 
opportunities and invest in all opportunities that meet minimum financial criteria 
(e.g. Internal Rate of Return of 11% or a payback threshold).  

► Dedicated funding. Jurisdictional reform of governance could be required to effectively 
implement the NEPP and to ensure investment in the lowest-cost mix of supply-side and 
demand-side solutions. Part of these reforms could include establishing clear funding for 
energy efficiency agencies and programs (where it is not already in place) similar to the 
NSW Climate Change Fund.
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Logic model for policy option 4 

 

Figure 30 - Logic framework for policy option 4 
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6.8 Policy option 5: Financial incentives  

 
This is designed to incentivise action by addressing relevant barriers to building improvements, and 
by linking performance to financial incentives. This could include, though is not limited to: grants, 
rebates, subsidies, loans, upgrade agreements, retailer obligations, tax depreciation, co-financing, 
green bonds, mortgages and equity measures.  Most jurisdictions have some experience in 
administering financial incentives and it has been suggested that a ‘good practice guide’ could be 
developed to highlight the opportunities. 
 
The issue of ‘free riders’ is difficult to avoid – that is, providing financial support to those who may 
have made upgrades even without support being provided - as has been observed with some 
previous policy initiatives such as the Green Building Fund. Targeting those who need the support 
needs to be considered, balanced with the need to achieve something useful as an outcome.  Free-
riding is generally easier to control where programs apply criteria, rather than entitlement-based 
approaches such as tax incentives. The ‘free rider’ problem can dilute applicants who have genuine 
financial barriers, leading to poor energy efficiency improvement despite grant funding such as for 
energy audits. Non-financial barriers including motivation, expertise, etc. can be a common cause 
for inertia which financing alone will not address. Linking funding to actual performance will help to 
sort through to those with genuine financial barriers, serious enough to follow through from 
feasibility to investment. 
 
Loan repayments for measures should be linked to profitability or rental income, so that investor 
perception of risk is reduced. Offering streamlined methods to create Australian Carbon Credit 
Units (ACCUs) associated with savings will be an increasingly important option over time, as focus 
on reducing emissions from services businesses increases. 
 
Policy design options include: 

► Develop guidance for jurisdictions on how to establish a Treasury Finance Facility, with 
relevant examples being Victoria’s Greener Government Buildings program and New South 
Wale’s GREP policy and whole of government approach. 

► Promote financing options. This could include: 

► Environmental upgrade agreements (EUAs) – learning from experiences in states 
such as Victoria and New South Wales including navigating the challenges, such as 
working with multiple parties, across different organisations (local government and 
private enterprise), and lack of understanding and processes for EUAs within 
councils.   

 
► Energy performance contracts (EPCs) have a successful record in hospitals, 

universities and some extent schools in Australia, as well as abroad such as in the 
UK. Strong government support is generally required to administer EPCs, with both 
New South Wales and Victoria assigning Government Departments to champion 
building retrofit programs and negotiating Treasury approved funding programs 
(e.g., Greener Government Buildings in Victoria) for EPCs. This provides a model for 
successful program delivery in other States. 

► Innovative government mechanisms such as the ACT Carbon Neutral Government 
Fund, set up in 2010, with savings made from efficiency upgrades helping recipients 
to repay the Fund over an agreed timeframe. For example, a loan for a lighting 
upgrade project might be repaid in full from energy savings within three years. There 
are other examples of financing mechanisms such as in New South Wales, Victoria, 
(mentioned above) and Tasmania’s low interest loan for commercial building 
upgrades. 

► The Clean Energy Finance Corporation (CEFC) which provides financial support to 
the property sector across a spread of building classes. Current projects include: 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   84 
 

o Targeting emissions reductions of 45% for the Healthcare Wholesale 
Property Fund, drawing on $100 million in CEFC investment. 

o Through an agreement with the CEFC, Lendlease is targeting net zero 
emissions across the $4.5 billion Australian Prime Property Fund 
Commercial; which has 21 assets across NSW, Victoria, Queensland, 
ACT and South Australia 

o QIC Global Real Estate is looking to deliver improvements in energy 
efficiency across its portfolio of Australian shopping centres via a $200 
million senior debt facility from the CEFC. The shopping centres are of 
different ages and are at different levels of sustainability, with a 4-star 
NABERS rating across its portfolio within 5 years. Initiatives include: 
onsite rooftop solar PV, LED lighting, heating, ventilation and air-
conditioning system upgrades, sub-metering and energy data monitoring 
systems to provide data to optimise energy management processes. 

► Green leasing could be further implemented, building on the National Green 
Leasing Policy - the first nationally consistent approach by the Australian 
Government and state and territory governments, as tenants of buildings, to 
drive a reduction in the environmental impact of buildings through improved 
operational performance. It contains Green Leasing principles to guide 
governments. 

► Green Leases can also be used in the private commercial building sector with 
publications developed to encourage the uptake of Green Leases in private 
leasing arrangements. A challenge for commercial green leases is extending 
them beyond top tier commercial buildings to most other building classes 
including mid-tier office buildings. 

► Opportunities for highlighting the impacts of existing energy efficiency schemes 
and the potential benefit of replicating them in Queensland, Western Australia, 
Tasmania and the Northern Territory. 

► Focus on improving business willingness to invest including providing guidelines on 
opportunities for emissions reduction, which links to guidance suggested in Policy Option 2 
(mandatory HVAC inspection and certification), and requirements for energy efficiency 
funding. For example, contractual issues with facilities managers who aren’t as incentivised 
to improve energy efficiency can delay necessary upgrades, so working this into contracts 
would allow more efficient energy management. For harder to reach building classes or 
segments such as not-for-profits, retail and mid-tier office premises, financial incentives 
might be required to help them get over the initial capital hurdle. 

► Focus on certain building classes that can include: 

► High energy consumers, such as mid-tier offices, shopping centres and retail 
tenancies, as well as high energy intensity classes such as hotels and data 
centres.  CBD or NABERS data could be utilised to help target buildings.  

► Directing financial incentives towards smaller buildings, where possible, noting 
that the business case for investment is likely to be smaller than in larger 
buildings. While this could capture most buildings other than premium office or 
retail, it might explicitly include regional based shopping centres, hospitals and 
schools as well as mid-tier offices. 

► Grants for end-to-end delivery model of energy efficiency improvements – Feasibility 
assessments/audits, tuning and replacement, measurement and verification could all be 
used to access grants.   An example is Sustainability Victoria’s Energy Efficient Office 
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Buildings program for mid-tier buildings.  For the education sector, classroom upgrades 
sometimes have low paybacks and a lack of incentives for investments, so grant schemes 
could play a role in supporting investment. Another option would be softening investment 
conditions subject to: 

o Meeting a minimum energy performance standard or target, such as incremental 
NABERS improvement. 

o Agreeing to share data or a case study to inform the wider market. 

► Linking financial support with other policy options. This could include mandatory 
requirements and could incorporate a carrot and stick approach.  For government health 
and education buildings, appropriate mechanisms such as jurisdictional Treasury financing 
or Energy Performance Contracts could be utilised to incentivise energy efficiency.   

► Directing finance to address specific barriers. For example, overcoming split incentives to 
encourage investment in base building systems where the running cost benefits accrue to 
the tenant or where the market is holding back from making a decision based on 
prioritisation of capital (i.e. focussing on other business objectives rather than energy 
efficiency).  

► Modernising the 10% green building managed investment trust (MIT) withholding tax 
regime by: 

► expanding the regime to all buildings held for rental purposes (regime is 
currently limited to offices, hotels and shopping centres) 

► applying the rate to buildings that have been refurbished to achieve the 
necessary green star ratings (regime is currently limited to newly constructed 
buildings) 

► applying the test on an asset by asset basis (regime currently requires all of the 
MIT’s assets to satisfy the green star rating requirements) 

► Linking support to performance improvements, as well as absolute performance, in order 
to capture the lower end of the market. 

► Extending the instant asset write-off scheme to include energy efficiency upgrades of 
buildings up to $100,000. 

► Green depreciation, which would see the deferment of taxable income in early years in 
exchange for bringing forward investment in large upgrades that exceed the instant asset 
write-off threshold. 

Both financial and non-financial barriers are often present for many commercial building classes. A 
coordinated approach of 1) information and capacity building, 2) financial incentives, 3) regulation is 
likely to be required (as identified earlier in this report). Information and capacity building resources 
for building owners and for the building industry will be required to address some of the barriers that 
are non-financial. 

An important element of the listed tax initiatives is to establish a performance-based process. 
Including to document the before and after case for evaluation and potential case studies for the 
benefit of others; and introduction of a minimum upgrade or performance level.  Buildings that are 
5-star or higher could be excluded.  The idea would be to generally avoid subsidising owners of 
higher quality buildings, such as large institutional property investors, but instead focus on the mid-
tier, retail, warehouses, etc. commercial building classes. A limitation is that tax breaks have less 
meaning for the government and community sectors, schools, etc. However, it could be part of a 
package – particularly for mid-tier buildings.   
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Logic model for policy option 5 

 
 
Figure 31 - Logic framework for policy option 5 
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6.9 Policy option 6: Expand minimum energy performance 
standards (MEPS) for building technology and equipment 

 
Policy option 6 seeks to overcome the barrier of triggers for refurbishment by encouraging owner-
occupiers to improve the energy efficiency of their buildings through the expansion of MEPS for 
building technology and equipment and improving the skills and capacity of the energy services 
sector to deliver these improvements.  This option will leverage the policy approach of regulation to 
achieve this objective by regulating a minimum set of standards for owner/occupiers to adhere to.   
 
Design options include: 
 

► Higher or new standards for key products such as packaged air conditioners, chillers, 
electric motor drive systems (pumps, fans), office equipment, refrigeration equipment, 
commercial kitchen equipment, LED lighting, and others. Glazing systems, HVAC 
components such as heat recovery equipment, and others could also be considered. These 
standards would each contribute to lifting the efficiency of energy use in existing non-
residential buildings over time. 

► At a plant level – it is possible to isolate a piece of plant and identify that it could have been 
a better piece of equipment.  At a fabric level this policy option is difficult, where the 
performance is a function of the combined performance of many items working together.  
To address this, a performance calculation could be applied that estimates the building 
façade performance as a percentage of Code. 

► Expanding MEPS to existing systems for certain technologies, such as chillers, and some 
stakeholders suggest that certain ages or classes of technology should be phased out 
ahead of the site’s desire to replace. This is especially relevant given issues with refrigerant 
phase-out and could be linked to financing options. However, banning products can require 
significant capital, so it is important to avoid unnecessary upgrades to whole systems.  

Technologies not incorporated include: 
 

► Insulated ducting as this product may be more relevant to new rather than existing 
buildings.   

For certain technologies, such as chillers, there is an argument that certain ages (or classes) of 
technology should be phased out, without waiting for the site’s desire to replace. This is especially 
relevant to refrigerant phase out and could be linked to financing options. Stakeholders noted that 
one of the challenges is that MEPS currently appears to have more relaxed economic requirements 
than the Code. As a result, if something is specified that it must meet MEPS as a means of Code 
compliance, then there is a risk that this underperforms what could have been required if following 
the permitted economic limits for the Code. Therefore, evidence of improved benefits against costs 
would be helpful. This initiative could be given effect via the existing GEMS program. This program 
has an established process for evaluating the potential suitability and cost-effectiveness of including 
new product classes and/or higher standards. 
 
While MEPS for appliances and equipment would be useful, effective provision of information and 
incentives are also needed to support leaders and drive innovation beyond compliance with MEPS 
that fall short of best practice. Procurement policies and practices are crucial. In the commercial 
sector, a lot of equipment is custom made or incorporated into systems. There can also be complex 
interactions between equipment and thermal energy requirements. Approaches that allow buyers 
and decision-makers to choose between such products (e.g., based on models that estimate energy 
performance of such products and systems) and approaches that deliver visibility and accountability 
regarding actual performance (e.g., ‘digital twins’ and advanced analytics) are required. 
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Logic model for policy option 6 

 
 
Figure 32 - Logic framework for policy option 6 
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6.10 Mapping policy options to building classes 

Table 9 below provides a snapshot of how different policy options can address different barriers. While most policy options apply across the commercial 
sector, some policy options will be more relevant to particular building classes than others. This table maps policy options from this section against 
building classes, assessing how strongly policy options address the challenges and opportunities described in section 4. While not a comprehensive map, it 
does illustrate priority policies for each sub-sector and across the board.  

Table 9 - Building class barriers addressed by policy options 

 Mid-tier office Education Retail and hospitality Health Hotels Data centres 

Policy option 1: 
Clarify and enforce 
Code provisions 

✓ ✓ ✓ ✓ ✓ ✓ 

Policy option 2: 
Mandatory HVAC 
inspection and 
certification 

✓ ✓ ✓ ✓ ✓ ✓ 

Policy option 3: 
Universal, low-cost 
mandatory 
disclosure 

✓ ✓ ✓ ✓ ✓ ✓ 

Policy option 4: 
Mandatory minimum 
standards for 
government owned 
or leased buildings 

✓ ✓  ✓ ✓  

Policy option 5: 
Financial incentives 

✓  ✓  ✓ ✓ 

Policy option 6: 
Expand MEPS for 
building technology 
and equipment 

✓ ✓ ✓ ✓ ✓ ✓ 
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7. Benefit-Cost Analysis 

7.1 Approach and limitations 

The scope of work included a ‘high-level’ benefit-cost analysis of the prioritised policy options 
identified by jurisdictions and stakeholders as worthy of quantitative analysis.  High-level implies 
that we do not attempt to take into account all possible variations in the way that policies may be 
framed, including potential variations from jurisdiction to jurisdiction.  The intention is to provide 
estimates of the energy and emissions savings potentials, and financial benefits and costs, that are 
of the right order of magnitude.  More detailed analysis could be undertaken at a later time if 
required. 

The general approach and key assumptions include: 

► Modelling all policy options as applying from FY2021 to FY2050 

► Reporting results for each measure, initially, on a ‘stand-alone’ basis, relative to the 
business-as-usual reference case, to highlight the individual impact of each measure 

► In a second pass, assessing the interactions between the six measures and re-calculating 
impacts and net benefits assuming that all six were to proceed simultaneously.  

Only private benefits, comprising avoided electricity and gas costs, were modelled. Public benefits, 
including the value of avoided greenhouse gas emissions, and avoided electricity network 
infrastructure costs, inter alia, were not modelled. This means that gross and net social benefits are 
under-estimated by this analysis, and a full social benefit-cost analysis would be expected to find 
higher net present values and benefit-cost ratios than those reported here.  

Measures are costed primarily using electricity and gas cost data compiled by EY. These cost curves 
quantify the typical relationships expected between energy savings derived and capital or 
investment costs.  In practice, costs will vary as a function of many factors, including the exact 
nature of the upgrades undertaken, and the particulars of the building and plant design in question.  
However, it is important to note that the majority of measures modelled below are non-prescriptive 
in nature i.e. they do not assume in advance the exact nature of any investments that may be made 
in response to the measures.  As an example, mandatory disclosure of benefit energy performance 
does not require or force any energy efficiency upgrades, let alone upgrades of a particular type.  
For this reason, cost curves that are structured to apply least cost measures first, and higher cost 
measures later, are most appropriate. 

For this analysis, therefore, we apply these cost curves to the unit electricity and/or gas savings 
modelled for each measure.  In addition, we add an allowance for government administration costs 
as appropriate.  Since the benefit-cost analysis is conducted by jurisdiction, these costs must be 
distributed across jurisdictions.  This has been done in a straight-forward manner, allocating larger 
cost shares to larger states.  However, depending upon the measure, the costs may be borne in part 
or total by the Commonwealth Government.  The distribution of administrative costs should be 
taken as indicative and for the purpose of the benefit-cost analysis only.  Similarly, we estimate 
compliance costs for different parties, as described for each measure below.  Overall, the cost 
estimates are considered reasonable, and they would not be likely to change greatly with more 
detailed benefit-cost analysis – unless the scope of the measures were changed.  This is consistent 
with the observation above, that more detailed benefit-cost analysis would be expected to show 
higher net present values and benefit-cost ratios. 

Some key assumptions and input values are discussed below. 
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Real Discount Rates 

The default real discount rate applied in the analysis is 7%, in line with Australian government 
recommended practice.  All benefits and costs over time are discounted back to real FY2020 values 
using this rate.  We note that some jurisdictions apply lower values, and these could be tested in 
sensitivity analysis.  References to financial values mean constant or inflation-adjusted FY2020 
dollars.   

Economic Life of Investments 

The average economic life of capital investments varies for the measures, depending upon the 
nature of the capital investments anticipated.  Where these include structural or building-fabric 
elements, including glazing or insulation, or long-lived HVAC equipment such as chillers, then a 25-
year economic life is assumed.  For measures such as building tuning, a shorter life of 10 years is 
assumed.  For intermediate or mixed measures, we assume 15 years on average. 

Energy Prices 

Energy prices are important for the valuation of benefits over time.  That said, the high-level nature 
of the analysis means that we have relied on external sources.  Electricity price movements over 
time are based on work by Jacobs for the Australian Energy Markets Operator (AEMO), combined 
with historical prices (2017) sourced from the AEMO’s National Electricity Forecasting Report from 
2016.65,66  We assume that only 50% of the retail prices modelled are avoidable.  For the period 
2020 – 2050, we assume 1% real price increases annually.  As some measures require assumptions 
to be made even beyond 2050, we assume constant real prices after this date, as shown in Figure 
33. 
 

 
Figure 33 - Electricity Price Assumptions by Jurisdiction 

Notes:  WA and NT pricing is not covered in the sources noted, and so we assume that the average of other jurisdictions 
applies (in this figure, the lines for these jurisdictions are obscured by NSW/ACT – refer to the brown line (ACT).  Similarly, 
NEM-sourced-data does not distinguish between NSW and the ACT, so the same prices are assumed to apply in both 
jurisdictions. 

 
 
 

                                                             
65 Jacobs, Retail electricity price history and projected trends, September 2018. 
66 Australian Energy Markets Operator, National Electricity Forecasting Report for the National Electricity Market, June 2016. 
We note that AEMO publication of expected prices by region appears to have ceased in 2017. 
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Gas prices are assumed to be the same as those applied for the COAG Energy Council Code 
Trajectory project, as indicated in Figure 34.   

 
Figure 34 - Gas Price Assumptions by Jurisdiction 

Notes:  NT prices are based on Qld.  Qld price assumptions are obscured in the above figure by ACT/NSW – refer to the brown 
line for all three jurisdictions. 

 

Greenhouse Gas Emissions Intensity of Electricity Consumption 

The greenhouse gas intensity of electricity consumption over the period to 2050 is highly uncertain, 
as it will be affected by many factors including: 

► The growth in demand for electricity (including reflecting the rate of increase in electric 
vehicle use, for example) 

► The share of renewable energy in the generation mix over time 
► The timing of retirement of major fossil fuel generation assets, and decisions made 

regarding replacement technologies and fuels. 
 
For consistency with the COAG Energy Council’s Energy Trajectory for new buildings, we adopt the 
same emissions assumptions for this analysis of existing buildings, as shown below in Figure 35.  
Emissions assumptions are required out to 2075 (to assess the lifecycle emissions savings of 
longer-lived measures), and the simplifying assumption is made that the emissions intensity 
projected for 2050 remains static thereafter. 
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Figure 35 - Emissions Intensity of Electricity Consumption by Jurisdiction - Scope 2 + Scope 367 

Since avoided carbon costs are not being valued in this analysis, these assumptions are not critical 
to the benefit-cost analysis.  They do, however, affect the calculations of cumulative emissions 
avoided over the FY2021 – FY2030 or FY2050 periods, and also the expected trajectory of 
emissions for the sector over the period to 2050.  As discussed further below, the uncertainty 
associated with the future emissions intensity of electricity consumption represents the primary 
uncertainty with respect to the sector’s trajectory towards zero emissions by 2050. 

Reference Scenario and Additionality 

Each measure is modelled on a stand-alone basis relative to ‘business as usual’ or existing policy.  
The business-as-usual projections for electricity and gas intensity used are consistent with the 
business-as-usual projections modelled in 2018 for the new building Code trajectory and take into 
account the historical and expected future impact of existing national and sub-national energy 
efficiency measures as modelled at that time.  The reference projection of electricity and gas 
consumption in non-residential buildings, before the application of the measures modelled below, is 
depicted in Figure 36.  As is evident, this reference scenario already models a significant flattening 
of expected demand, relative to past trends (not shown), due to the combined effects of new 
buildings and existing buildings policy measures.   

                                                             
67 Based on Department of the Environment and Energy, extrapolated to 2075. 
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Figure 36 - Projected Reference Electricity and Gas Consumption, Non-Residential Buildings, Australia 

 

Limitations 

There is notable uncertainty in relation to key inputs into the quantitative analysis presented in this 
report.  Key assumptions and limitations to the analysis are noted below: 

► The absolute size of the non-residential building stock - whether measured in building 
numbers by class, or floor area by class – is not measured directly.  We utilise a stock model 
that is informed by a number of sources; primarily the 2012 Commercial Building Baseline 
Study and Geoscience Australia’s NEXIS database and others.  Each of these sources has 
known limitations, and work on an updated Baseline Study has recently commenced.   

► Key elements of stock turnover are not known precisely, including the number of new 
buildings constructed annually, the floor area constructed, the floor area demolished, and 
the floor area refurbished, either by building class or in total.   

► The annual energy consumption of commercial buildings is not known with 
precision.  Australian Energy Statistics (AES) provides state-wide observations of annual 
fuel consumption by ANZSIC sector and state.  However, the correlation between 
‘commercial and services’ energy consumption and commercial building energy 
consumption is approximate.  There are known data issues, with the AED model, including 
discontinuities, and NSW/ACT are not distinguished.  

► Other partial data sources are available – such as program-based data (NABERS, CBD), and 
some state-based data, but again these sources fall short of a complete description of the 
non-residential building stock and its energy consumption. 

► The key approach adopted in the quantitative elements of this report is to estimate building 
energy intensity by fuel (electricity and gas) and class and jurisdiction – including an 
estimated split between the ACT and NSW, and correcting for known discontinuities – and 
matching this to estimate annual floor area by class, and validating the resulting model to 
ensure that total electricity and gas use (in the commercial and service sector) balances 
with known aggregates at the jurisdiction level in AES.   

► This methodology provides reasonably high confidence about the average energy 
intensities, and total fuel consumption by state.  However, there is lower confidence about 
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the energy intensities by building class.  These are estimated, drawing on the other partial 
data sources named, and then validated at the total jurisdiction level. 

► The physical impacts of climate change have not been modelled since it is out of scope of 
this report. It is recommended that further research is conducted on how climate change 
will impact the electricity and gas sectors to capture how policy options and a transition to 
low emissions building stock might be impacted by such changes. 

 

7.2 Descriptions of the policy options modelled 

The process of consultation and analysis that led to the selection of the following measures, for the 
purposes of high-level benefit-cost analysis, is discussed above.  They are not the only measures 
that could be imagined or modelled, and each measure below could be modelled with differing input 
assumptions, or differing scope, and the outcomes would necessarily be different.  The intention is 
to help the reader to gain an appreciation of the likely order of magnitude of costs and benefits, 
given the manner in which each measure is specified.  Where possible, we point out where different 
assumptions would make a significant difference to the results.  The six priority policy options were 
modelled. For each policy option the modelling assumptions used are described below. 

 Clarify and enforce Code provisions 

This policy options includes a campaign to raise awareness with the building (and regulatory) 
community regarding the existing energy performance requirements in the NCC that may be 
triggered in specific circumstances, such as when a building is converted from one Class to another, 
or when it undergoes a major refurbishment.  Stakeholder feedback confirmed that there is 
confusion within industry regarding these requirements, differences between jurisdictions, and little 
enforcement.  The measure is not applied in NT, as Section J energy performance requirements are 
not applied there. 

 Mandatory HVAC inspection and certification 

This measure is envisaged to be a new requirement through an appropriate regulatory mechanism 
such as the NCC or State building laws and regulations.  It would require that owners of buildings 
more than five years old, with central HVAC systems, would achieve an expert inspection and 
certification of HVAC condition, noting critical maintenance requirements and tuning opportunities.  
This requirement would apply to all building classes, with certification required at not more than 
five-year intervals.  A low-cost ‘no work required’ certification option could exist and be applied to 
professionally and regularly maintained buildings, to minimise compliance costs. 

 Universal, low-cost, mandatory disclosure 

This measure would apply to all buildings other than offices >1,000 sqm, which are covered by 
CBD.68  All such buildings over a minimum size threshold (to be determined, but here we assume 
than the smallest buildings, representing 30% of non-residential floor area, are excluded) are 
required to undertake a low-cost annual disclosure of their annual consumption of fuels, and a small 
number of other key data points (for example, building address, building type, gross floor area).  To 
minimise time and cost, a web-portal with simple input fields would be provided, along with user 
support and guidance.  The same portal could be used by owners, lessees (for example, for 
benchmarking purposes), by researchers (for policy development), and by energy service companies 
(to target the most cost-effective upgrade opportunities).  Legislation could require disclosure in 
annual reports or in other defined circumstances. 

                                                             
68 This measure could also apply to offices, or to other buildings covered by CBD in future, offering a lower-cost compliance 
option.  However, for the purpose of this report, it is modelled as excluding large offices. 
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 Mandatory minimum standards for government owned or leased 
buildings 

This measure is modelled as being applied by all governments with respect to their office 
procurement, whether owned or leased.69   They are assumed to implement a target of only 
occupying 5.5-star offices, in major capitals, or 5-star offices, in other areas, by 2030.  This could 
be achieved by upgrading owned buildings and/or by seeking progressive upgrades of leased ones. 
In addition, the measure assumes that all governments agree to apply a requirement that hotels 
utilised for government accommodation and events hold a current NABERS or equivalent rating, in 
the first instance, with minimum rating requirements introduced and gradually increased over time.  

 Financial incentives 

This measure is modelled as a ‘generic’ financial incentive, as there are very many options that 

jurisdictions could choose.  However, what they all would have in common is the intent to incentive 

and realise energy efficiency upgrades in a greater numbers/degrees than would otherwise have 

been expected.  It is modelled as potentially applying to all buildings other than government-owned 

buildings and new buildings (less than five years old).  The assumption used in this modelling is that 

governments would provide 25% of the capital investment undertaken, noting that this is theoretical 

and for the purposes of modelling only. 

 Expand minimum energy performance standards (MEPS) for 
building technology and equipment 

This measure is conceived of as an expansion of the existing GEMS program but could conceivably 

be undertaken by alternative means.  It would involve setting minimum energy performance (and 

potentially labelling) requirements for specific commercial equipment and is designed to be 

additional to those already covered, or planned to be covered, by GEMS.70   

7.3 Input data sheets and key assumptions 

Table 10 - Input Data Sheets by Measure 

Policy Measure Key Assumptions Average economic 
life 

Costs 

Clarify and 
enforce Code 
provisions 

All building classes included.  Floor area 
refurbished/converted (to degree where Code 
should apply) estimated at 0.5% of total stock 
annually.  25% of this floor area is assumed not 
to be upgraded to current Code.  EE 
improvement is set at 40%, as eligible stock is 
likely to be older and jump to current Code 
significant.  NT excludes as it does not apply 
Section J. 

25 years (could 
include chillers, 
insulation) 

Investment costs from EY 
cost curve.  Allowance for 
government administrative 
costs (for example, a 
campaign), $5m per year for 
10 years, minor ($1m/year) 
thereafter. 

Mandatory 
HVAC 
inspections 
and 
certification 

Applies to all classes but excluding new builds 
(only those 5+ years old), with centralised HVAC 
(80% of total), minimum size threshold 
eliminates 20% of floor area.  Certification 
period 5 years, so 20% of remaining stock 
inspected or certified annually.  Assume that 
20% of buildings require no maintenance/tuning, 
rising by 1%/year (learning impact of measure).  
Of the balance, assume 10% initially take 
corrective action following inspection, leading to 
maintenance/tuning investment.  This 

10 years Investment costs from EY 
cost curve.  Inspection/ 
certification costs, 8 hrs @ 
$200/hr, except for the 
'good' 20+%, where 
certification only required 
(2hrs @ $200/hr).  Govt. 
admin costs $5m/year to 
2050. 

                                                             
69 Note that we show no additional savings for NSW, as this measure parallel’s current policy in that state, at least in the 
aspects noted. 
70 Noting that this set changes regularly, as potential new opportunities are explored, and therefore we cannot be certain 
regarding additionality. 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   98 
 

Policy Measure Key Assumptions Average economic 
life 

Costs 

investment is assumed to improve EE by 10% on 
average. 

Universal,  
low-cost, 
mandatory 
disclosure  

Applies to all stock except offices >1,000sqm 
and major shopping centres (CBD/NABERS).  
Minimum size threshold eliminates 30% of floor 
area.  Take up rate (% of those disclosed who 
invest) is set conservatively at only 1% in year 1, 
rising by 1.5% per year to 2050.  EE savings for 
those who do act assumed to average 18% (half 
of observed average for offices in NABERS). 

15 years Investment costs from EY 
cost curve.  Reporting costs 
allow 16 hrs @ $150/hr for 
first report; 4 hrs @ $150/hr 
for subsequent.  Allowance 
for govt admin, $5m per year 
to 2050. 

Mandatory 
minimum 
standards for 
government 
owned or 
leased 
buildings  

Applies to government offices - owned or 
occupied:  offices ~23% of the stock; assume 
that 20% of this is influenced by the measure. EE 
standards are set at 5.5-star NABERS (whole 
building) for major capitals, 5-star elsewhere. 
Assume that the stock meets the target 10% per 
year, or 100% after 10 years. EE savings based 
on NABERS reverse energy calculator vs 
projected average office EE (separately for 
electricity and gas). NSW excluded as this 
measure would not be additional to GREP.  For 
hotels, we assume a requirement, from 2022, 
that government hotel accommodation is in 
NABERS rated hotels, regardless of rating. This 
could be signalled in advance, to allow time for 
ratings to occur. The number of rated hotels is 
assumed to grow only slowly over time, by 
about 20/year until 2030, and then about 
100/year thereafter. Energy savings realised 
are also assumed to increase slowly over time, 
from 0% in the first two years, to 25% after 
2030.   

15 years Investment costs from EY 
cost curve. Allowance for 
govt admin, $5m per year for 
10 years. For Investment 
costs from EY cost curve. 
Allowance for govt admin, 
$5m per year for 10 years. 
For hotels, ratings costs of 
$850/building, based on 
NABERS Online, are 
assumed; EY cost curves 
apply to hotel efficiency 
upgrades; and an allowance 
of $2.5 million/year for 
government costs is made. 

Financial 
incentives 

Applies to all buildings except new and 
government-owned.  25% of investment cost is 
met by govt.  Take-up rate 1% in year 1 and 
rising 1%/year to 2050.  Average EE yield is 
15%. 

15 years Investment costs from EY 
cost curve.  Allowance for 
govt admin, $5m per year to 
2050.  Note that the subsidy 
cost is not additional to the 
investment cost, but rather a 
transfer of 25% of that cost 
to govt; annual cost of 
subsidies ~$20m per year. 

Expand 
minimum 
energy 
performance 
standards 
(MEPS) for 
building 
technology and 
equipment 

Measure draws on recent analysis by the DoEE 
of possible additional measures, plus SPR 
estimates of glazing MEPS. Glazing assumed to 
apply to 'major refurbishment' floor area 
annually (0.5% of total).  For commercial 
products, new/higher MEPS are modelled for 
commercial refrigeration, commercial 
catering/kitchen equipment, and also new chiller 
MEPS. 

Average 15 years  

(higher for chillers) 

Increment costs for 
equipment estimated by the 
Department, and for window, 
costs are estimated based on 
conservative average BCR of 
1.5.   

Notes: All measures assumed to commence in FY2021.  Each measure is modelled independently, so NPVs, Mt 
CO2-e, etc, should not be added together.  

All modelled measures are theoretical only, noting that governments will make their own decisions 
regarding implementation and design. 

  

7.4 Results: Individual Measures relative to Business-as-Usual 

 Clarify and enforce Code provisions 

The key drivers of the modelling results for this measure (and other measures) is set out in Table 10 
above.  The key assumptions are that around 0.5% of the non-residential floor area undergoes 
either conversion or major refurbishment annually.  This is likely to be a conservative estimate, as 
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at this rate, it would take 200 years for the whole stock to be converted/refurbished.  This equates 
to around 2.6 million sqm of floor area in FY2021.  We then assume that 25% of this floor area (or 
some 650,000 sqm in FY2021) is not brought up to the relevant Code standard, prior to this 
measure, but is brought up to that standard due to this measure.  If this did occur, a cumulative 
total of 3% of the 2050 building stock would have been upgraded thanks to this measure, or a 
cumulative total of around 26 million sqm.   

We assume that the energy performance of each sqm is upgraded substantially, by 40% on average, 
given that there is likely to be a significant energy performance gap between the then-current Code 
requirements, on the one hand, and the average energy performance of the building being 
upgraded, on the other hand.  Indeed, this gap could even be larger, to the extent that older 
buildings, with higher than average energy intensity, are being converted/refurbished.  However, 
we adopt a more conservative assumption here.  With respect to costs, a requirement to comply 
with current Code requirements could – as for new buildings – be met in any number of ways, as it is 
a performance-based rather than prescriptive requirement.71  Therefore we use EY cost curves that 
are constructed from a range of upgrade options, for both electricity and gas, as described above.  
As this measure is conceived of as raising the awareness of industry regarding existing 
requirements, and then ensuring that those requirements are enforced, we assume that its impact is 
largely achieved within 10 years.  We allow $5 million per year for the first 10 years for 
administration, and then $1 million per year through to 2050 to enable minor reinforcement of the 
messages. 

On these assumptions, and excluding the Northern Territory, the measure would be expected to 
realise electricity and gas savings over time with a present value (7% real discount rate) of over 
$1.2 billion, while capital costs with a present value of just over $496 million, and administrative 
costs with a present value of a little over $33 million, would be incurred, giving a present value of 
total costs of around $547 million.  This generates a national net present value of $704 million and 
a national benefit-cost ratio (BCR) of 2.3.  The details are shown by jurisdiction in Table 11. 

Table 11 - Code Enforcement:  Summary of Benefit-Cost Analysis 

FY2021 real $ 
million 

PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $146.6 $364.4 $217.9 2.5 

VIC $132.7 $286.2 $153.5 2.2 

QLD $139.6 $255.5 $115.9 1.8 

WA $61.5 $156.5 $95.0 2.5 

SA $29.8 $108.4 $78.6 3.6 

NT n/a n/a n/a n/a 

TAS $16.5 $33.6 $17.0 2.0 

ACT $20.3 $46.8 $26.5 2.3 

TOTAL $547.0 $1,251.3 $704.4 2.3 

 
Cumulatively over the period to 2030, the measure would be expected to save almost 10 PJ of 
energy and avoid 1.5 Mt CO2-e of greenhouse gas emissions – see Table 12. 
 
Table 12 - Code Enforcement:  Summary Impacts 

  
Cumulative, 

FY21 - FY30: 
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Electricity savings PJ 7.5 0.13 0.27 0.41 0.54 0.68 0.82 0.96 1.10 1.24 1.38 

Gas savings PJ 1.9 0.04 0.07 0.11 0.14 0.18 0.21 0.24 0.28 0.31 0.34 

GHG emissions savings Mt CO2-e 1.5 0.03 0.06 0.08 0.11 0.14 0.16 0.19 0.22 0.24 0.26 

 

                                                             
71 Building owners could choose to follow deemed-to-satisfy requirements but are free to choose any solution that is ‘at least 
equivalent’. 
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This measure is highly cost-effective.  The BCR would be quite insensitive to the amount the amount 
of administrative expenditure that might be deemed necessary to deliver the outcome.  Doubling or 
quadrupling the expenditure allowance would have little impact. It is possible that some compliance 
cost could be modelled for industry time associated with consuming information or training 
materials.  However, given that measure only seeks to enforce the existing law, in principle any such 
costs should be being incurred by industry already, and are attributable to the original policy 
requirement, and not to this potential program. 

While both the floor area impacted and the extent of non-compliance at present are uncertain, the 
costs and benefits shown can be expected to move in a reasonably linear manner.  If these values 
are under-estimated, then both benefits, costs and NPVs will be higher than shown, but BCRs are 
likely to change little.  Conversely, if these values are over-estimated, then costs, benefits and NPVs 
will be lower than shown, but BCRs little changed.  This would remain true unless the opportunity 
here could be shown to be much smaller than estimated, and too small to justify the modest 
administrative costs involved.  At the other end of the scale, if the degree of energy performance 
upgrades required were larger than assumed, then it possible that the cost curve employed here 
would no longer hold, and a separate investigation of expected costs would need to be undertaken. 

 Mandatory HVAC Inspection and Certification 

 
Following the assumptions noted in Table 10, this measure would apply some 62 million sqm, or 
around 12,300 buildings in FY2021, and growing to around 21,000 buildings by 2050.  However, 
we would expect a growing percentage of the floor area certified annually to a) require no additional 
maintenance or tuning over time (as industry adjusts practices in response to the measure), and b) 
act on the reports provided – by conducting HVAC maintenance and/or tuning.  Here we assume 
that, in the first instance, 20% of the floor area certified requires no maintenance or tuning (and 
therefore realises no savings), with that figure increasing by 1 percentage point per year.  We 
assume that 10% of those receiving reports act on them in the first year (as discussed below), with 
that figure rising slowly by 0.5 percentage points per year.  Both assumptions reflect learning and 
(slowly) changing practices over time in response to the measure.  The floor area modelled to be 
upgraded therefore starts at less than 5 million sqm in FY2021.  By 2050, a cumulative total of 
some 120 million sqm, or less than 14% of the expected 2050 floor area, will have received 
maintenance and tuning upgrades thanks to this measure. 

We note that the range and scale of technical maintenance and tuning requirements, and therefore 
costs and benefits, will be wide.  It will range from none at all (as noted above), through to large 
savings where, as one professional put it during consultations: “you walk into a plant room full of 
screaming pumps”.  We represent average savings, and associated costs, of 10% of both electricity 
and gas.  We assume a conservative economic life of the maintenance and tuning expenditure of just 
10 years, which reflects an expectation that building controls in particular, and more short-lived 
components, such as pumps and fans, are most likely to be affected.  So, for example, the 120 
million sqm referred to above, as being tuned due to this measure in FY2050, is the cumulative 
floor area treated over the period FY2041 – FY2050.   It is reasonable to assume that the same 
buildings may receive maintenance and tuning investments multiple times over the 30-year analysis 
timeframe. 

Table 13 summarises the expected impacts associated with this measure over the FY2021 – 
FY2030 period (recalling that all measures are modelled through to FY2050).  It shows a cumulative 
total of over 20 PJ of energy and 3.2 Mt CO2-e of greenhouse gas emissions abatement over this 
period. 

Table 13 - HVAC Inspection and Certification 

  Cumulative, 
FY21 - FY30: 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Electricity savings PJ 16.1 0.26 0.53 0.82 1.11 1.42 1.73 2.06 2.39 2.74 3.09 

Gas savings PJ 4.1 0.07 0.14 0.22 0.29 0.37 0.45 0.52 0.60 0.68 0.76 

GHG emissions savings 
Mt 

CO2-e 
3.2 0.06 0.11 0.17 0.23 0.29 0.35 0.41 0.47 0.53 0.58 
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In terms of financial costs and benefits, tuning/maintenance costs are modelled with reference to 
EY’s electricity and gas cost curves.  For compliance costs (inspection and certification), we 
differentiate ‘better’ buildings – that already have sound maintenance and tuning arrangements in 
place, for example, through existing building services contracts or other means, from other, less-
well-managed buildings.  For the first category, we allow an average certification cost of $400, 
based on 2 hours @ $200/hr, which would primarily comprise inspection of documentation only.  
For the second, we allow an average of 8 hours at $200/hr, or $1,600, for an HVAC inspection and 
report.  Given the large number of buildings involved, the compliance cost is significant, with a 
present value of $234 million.  In addition, we allow $5 million per year in government 
administration costs, including to help raise awareness of the measure, of its requirements, and to 
conduct random audits or other enforcement activity.  In total the present value of all costs is $842 
million. 

On the benefit side, the assumptions noted above generate energy savings with a present value of 
more than $1.8 billion, leading to a net present value of just over $1 billion and an average BCR of 
2.2 – see  Table 14.  As with the previous measure, this is comfortably cost-effective, indicating that 
there would be significant capacity to assume higher compliance and/or administrative costs, if 
justified, with the measure remaining cost-effective.  On the other hand, if the conservative 
assumptions made above for average energy savings realised, or the take-up rate (the percentage 
of buildings certified inspected that act on reports and realise maintenance/tuning investments), 
were in fact higher, then capital, benefits and NPVs would be higher, with the BCR expected to 
remain around the same level. 

Table 14 - HVAC Inspection and Certification – Summary of Benefit-cost Analysis 

FY2021 real $ 
million 

PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $220.8 $522.9 $302.1 2.4 

VIC $214.1 $413.4 $199.3 1.9 

QLD $180.2 $367.1 $186.9 2.0 

WA $100.4 $225.9 $125.5 2.2 

SA $49.9 $157.6 $107.6 3.2 

NT $22.9 $43.6 $20.7 1.9 

TAS $23.1 $48.4 $25.3 2.1 

ACT $30.2 $69.8 $39.5 2.3 

TOTAL $841.7 $1,848.7 $1,006.9 2.2 

  Universal, low-cost, mandatory disclosure 

 
Consistent with its ‘universal’ theme, this measure is modelled as applying to a large share (62%) of 
the non-residential building stock, equivalent to 321 million sqm in FY2021, or over 64,000 
buildings (with an average size of 5,000 sqm each)72.  Clearly, it would be critical to keep costs low 
for the measure to be cost-effective.  We assume that the first time an organisation (building owner) 
reports (for an average sized building, defined as 5,000 sqm), there would be research and learning 
costs, and additional time associated with assembling the required information, and internal 
clearances for the reporting, estimated at 16 hours @ $150/hr, or $2,400.  For subsequent 
reports, we allow 4 hours @ $150/hr.  These are average costs – they may be much lower for 
smaller facilities and potentially higher for larger ones.  In practice, a key factor may be the degree 
to which energy accounts and facility-related information are well-managed, and this will of course 
vary.  On these assumptions, compliance costs would have a present value of $720 million.  In 

                                                             
72 Offices greater than 1,000 sqm (approximately 11% of the total building stock) were excluded to avoid double-counting 

the impact of existing the CBD program. A minimum size threshold was also applied to the modelling of this policy option 
which effectively removing smallest 30% of the remaining stock, leaving 62% of the total stock in scope for the measure.  
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addition, we allow $5 million per year in government administration costs, with a present value of 
$62 million. 

In terms of capital costs, and resulting benefits, the key variables are the take-up or response rate – 
the percentage of buildings or floor area where owners respond to the disclosure signal by making 
energy performance upgrades – and the savings rate, or the extent of the upgrades made, on 
average.  During the consultations, it was proposed that a conservative assumption would be to 
assume that savings are only half those observed under NABERS Energy for Offices.  This 
observation – which in turn carries outcomes from the overlapping CBD program – is that, on 
average, offices rated 12 times have experienced 36% energy savings.73   On this basis we assume 
that those buildings that do respond to the measure on average achieve an 18% reduction in 
electricity and gas consumption (noting the fuel mix varies by State).  In terms of the take-up rate, 
we assume a slow start (only 1% of the floor area disclosed in the first year), increasing by 1.5 
percentage points per year.  

On these assumptions, Table 15 indicates that the measure would be expected to realise cumulative 
energy savings over the FY2021 – FY2030 period of over 30 PJ, and cumulative greenhouse gas 
emissions savings of 4.8 Mt CO2-e. 

Table 15 - Universal, low-cost, mandatory disclosure – expected impacts, FY2021 – FY2030 

  Cumulative, 
FY21 - FY30: 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Electricity savings PJ 24.2 0.31 0.77 1.23 1.70 2.17 2.65 3.12 3.60 4.09 4.57 

Gas savings PJ 6.2 0.08 0.21 0.33 0.45 0.57 0.68 0.79 0.91 1.02 1.12 

GHG emissions savings Mt CO2-e 4.8 0.07 0.16 0.26 0.35 0.44 0.53 0.62 0.71 0.79 0.86 

 
In terms of benefits and costs, compliance and administrative costs are noted above, while the take-
up and savings rate assumptions above are associated with capital investment costs that have a 
present value of just under $1.1 billion.  Total costs have a present value of almost $1.9 billion, 
commensurate with the scale of the measure.  However, the value of energy savings alone has a 
present value of over $3.2 billion, creating a net present value of $1.4 billion and an average BCR of 
1.8 – see Table 16. 
 
Table 16 - Universal, low-cost, mandatory disclosure – summary of benefit-cost analysis 

FY2021 real $ 
million 

PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $501.5 $926.6 $425.1 1.8 

VIC $478.0 $730.8 $252.8 1.5 

QLD $387.4 $650.3 $262.9 1.7 

WA $220.6 $399.6 $179.0 1.8 

SA $113.6 $278.1 $164.5 2.4 

NT $46.7 $76.5 $29.8 1.6 

TAS $49.6 $85.6 $36.0 1.7 

ACT $65.5 $121.7 $56.2 1.9 

TOTAL $1,862.9 $3,269.1 $1,406.2 1.8 

 
While this measure is not as cost-effective as the previous two, it should be recalled that this above 
analysis ascribes no benefit to avoided greenhouse gas emissions or avoided electricity network 
infrastructure costs.  Also, the scale of the energy and emissions savings is larger than for the two 
previous measures. 

It may be noted that there is some variation in the degree of cost-effectiveness of this and other 
measures by jurisdiction.  While there can be more than one effect causing this, a general effect is 

                                                             
73 NABERS Online annual report, 2017-18. 
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that the fuel mix varies by state, with a higher share of gas in Victoria in particular, and low shares 
of gas in NT and TAS.  Since gas is less expensive/valuable than electricity, for any given level of 
energy savings, a higher gas share means that less valuable energy savings result, in financial 
terms, and this translates into generally lower BCRs in Victoria, while we tend to see higher BCRs in 
TAS and NT, given their greater reliance on electricity. The BCR is highest in SA where higher 
electricity prices are assumed. 

 Mandatory minimum standards for government owned or leased 
buildings 

This measure is smaller in scale than the others, as it only applies government use of offices and 
hotels.  We note that the office floor area likely to be affected by the measure is somewhat larger 
than the floor area actually occupied by governments, as many private building owners will want to 
ensure that their buildings meet the government procurement standards, in order to have the 
potential to win government tenants, whether they do so or not.  On the assumptions noted in Table 
10, the potential floor area impacted is around 24 million sqm in FY2021 rising to around 40 million 
sqm in FY2050.  As noted, we assume the targets are met linearly, 10% per year, and thus 100% of 
the target stock is upgraded to these levels after 10 years.  For scale, this equates to 4.6% of the 
national building stock in 2030, or around 480 buildings (of 5,000 sqm) being upgraded in FY2021, 
and about 570 buildings in FY2030.   

We split the floor area into that in Perth, Adelaide, Melbourne, Sydney and Brisbane, on the one 
hand, and regional capitals and other areas, on the other.  We estimate that 50% of the relevant 
office floor area in New South Wales, Victoria, Queensland, Western Australia and South Australia is 
likely to be in the relevant major cities (assuming a ‘greater city’ approach, and 50% elsewhere (for 
example, regional centres), while 100% of the office floor area in other states is allocated to the 
‘other’ or ‘regional centre’ category.  We assume that higher targets (5.5-star NABERS) are more 
likely to be commercially achievable (or reasonable) in major cities due to the higher value of 
buildings, while a 5-star target is assumed for other areas. 

The degree of building upgrade is modelled as the difference between the average office electricity 
and gas intensity in each state and the electricity and gas intensities calculated as relevant for 5.5-
star and 5-stars in each state, using the NABERS reverse energy calculator and a standardised set 
of assumptions.74  As an indication, the simple average electricity intensity improvement is 
modelled as 192 MJ/m2, for the 5.5-star regions in FY2021, and only 74 MJ/m2 for the 5-star 
regions.  These gaps shrink over the 10-year period, as the baseline efficiency of office is expected 
to improve over time, thus narrowing the gap to the target efficiencies. The simple average gas 
intensity improvement is 43 MJ/m2 in FY2021 in the 5.5 target areas, and 32 MJ/m2 in the 5-star 
areas, and again falling over time. 

As noted in Table 17, the measure is expected to realise cumulative energy savings over the 
FY2021 – FY2030 period of just over 19 PJ, and 2.1 Mt CO2-e. 

Table 17 - Government Procurement:  Summary of Impacts 

  

Cumulative,  
FY21 - 
FY30: 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Electricity savings PJ 14.5 0.30 0.59 0.87 1.13 1.38 1.62 1.84 2.05 2.26 2.45 

Gas savings PJ 4.6 0.10 0.20 0.29 0.38 0.45 0.52 0.59 0.65 0.70 0.75 

GHG emissions savings Mt CO2-e 2.1 0.05 0.09 0.13 0.17 0.20 0.24 0.27 0.30 0.33 0.35 

These energy savings have a present value of just over $1 billion, while upgrade capital costs have a 
present value of $477 million.  Allowing for administrative costs of $5 million per year over 10 
years, (present value $35.1 million), for office procurement, and $2.5 million per year for 
government accommodation, plus ratings costs for hotels (present value of $5.4 million), this 

                                                             
74 i.e. 5,000 sqm NLA; 90/10 electricity/gas fuel mix (except in VIC and ACT (25% gas), and QLD, TAS and NT, 0% gas); 20 
sqm per computer, 60 hours operation per week; capital city postcodes. 
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creates an NPV (or economic surplus) of $596 million, and an average BCR of 2.3.  Note that we 
exclude New South Wales from the office procurement measure on the grounds that it would not be 
additional to its recently-updated GREP targets. 

Table 18 - Government Procurement – Summary of Benefit-cost Analysis 

FY2021 real $ 
million PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $14.4 $26.7 $12.2 1.8 

VIC $206.9 $395.6 $188.7 1.9 

QLD $95.1 $224.9 $129.7 2.4 

WA $78.4 $184.9 $106.5 2.4 

SA $54.2 $178.8 $124.7 3.3 

NT $6.0 $8.7 $2.7 1.4 

TAS $11.3 $27.4 $16.1 2.4 

ACT $10.6 $26.7 $16.1 2.5 

TOTAL $477.0 $1,073.5 $596.6 2.3 

 

 Financial Incentives 

As noted, this measure could be available for a significant share of the non-residential building 
stock.  We assume that the take-up rate is limited to 1% of the eligible stock, in the first year, and 
increasing by 1% each year (that, an additional 1% of the stock is added annually, so the cumulative 
upgraded totals are just under 1% of the total stock in FY2021, rising to almost 21% by FY2050.  It 
is entirely likely that the take-up of incentives may need to be deliberately limited, by administrative 
means and for fiscal reasons, but of course this would be a matter for governments to determine.  
Given the take-up rate noted, around 1,000 buildings would be upgraded annually supported by this 
measure, or some 4.9 million sqm in FY2020, rising to almost 8 million sqm in FY2050.  Assuming 
governments covered 25% of the required capital investment costs, and that average savings 
realised were 15%, this would translate to a total cost to governments for the subsidies of around 
$16 million per year.  We also allow for $5 million per year in government administrative costs, 
bringing the present value of total costs to $843 million. 

The measure would be expected to realise energy savings over the FY2021 – FY2030 period of 25.5 
PJ and 4 Mt CO2-e in avoided greenhouse gas emissions – see Table 19. 

Table 19 - Financial Incentives – Summary Impacts 

  

Cumulative,  
FY21 - FY30: 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Electricity savings PJ 20.3 0.36 0.73 1.10 1.47 1.84 2.21 2.59 2.97 3.35 3.73 

Gas savings PJ 5.2 0.10 0.20 0.29 0.39 0.48 0.57 0.66 0.75 0.84 0.92 

GHG emissions savings Mt CO2-e 4.0 0.08 0.15 0.23 0.30 0.37 0.44 0.51 0.58 0.65 0.70 

These savings would have a present value of over $2.6 billion, reflecting the significant scale of the 
program.  The total capital expended has a present value of $769 million.  Allowing for 
administrative costs of $5 million per year, or $62 million in present value terms, the overall net 
present value is relatively high, at $1.8 billion, and the average net present value is also relatively 
high at 3.2.  Note that present value of the subsidies, around $192 million (or around $16 million 
per year), is not additional to the capital costs noted, but rather represents a transfer of one 
quarter of that cost from building owners to governments, as inducement to undertake the 
investment. 

Table 20 - Financial Incentives – Summary of Benefit-cost Analysis 

FY2021 real $ 
million PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 
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NSW $212.9 $749.4 $536.5 3.5 

VIC $201.1 $590.3 $389.3 2.9 

QLD $200.7 $525.7 $325.0 2.6 

WA $91.7 $322.9 $231.2 3.5 

SA $44.8 $224.8 $180.0 5.0 

NT $25.9 $61.7 $35.7 2.4 

TAS $23.8 $69.1 $45.4 2.9 

ACT $30.1 $98.0 $67.9 3.3 

TOTAL $831.0 $2,641.9 $1,811.0 3.2 

 
It should be noted that, consistent with the high-level nature of this benefit-cost analysis, we have 
not attempted to calculate the extent to which there is likely to be free-riding on any subsidy 
scheme.  Free-riding is the phenomenon whereby those who may have made upgrade investments 
without the provision of subsidies are now able to access subsidies. The subsidy will induce some 
additional building owners to upgrade, who would not otherwise have done so, but it is generally 
impossible to determine which applicants are ‘additional’, and so subsidies must be provided to all 
(that meet relevant criteria).  Neither the provision of subsidies, nor the extent of free-riding, 
changes the underlying social benefit-cost analysis to any significant degree:  this is driven by the 
productivity of the underlying investments, at least primarily. What is at stake is the distribution of 
costs between the public and private sectors, and also the productivity of government program 
expenditure. If free-riding were very high, for example, the additional energy/emissions savings per 
unit of government expenditure could be low, and potentially lower than for other alternative uses 
for those government funds. 
 

 Expand minimum energy performance standards (MEPS) for 
building technology and equipment 

Compared to the other measures, this measure is modelled in a more ‘top-down’ manner. This is 
because the scope of equipment/building elements covered, which ones are considered additional to 
the current GEMS program, and the stringency of potential new standards, are all in play. In 
practice, careful Regulation Impact Statement-style analysis would be performed for each potential 
‘candidate’ product, and this would determine potential benefits and costs. However, such analysis 
is outside of our scope for the current exercise, and so we are largely dependent upon existing 
analyses of potentials and estimates of associated costs. Clearly, it would be possible to deepen and 
refine this analysis, but that would be a significant undertaking in its own right. 

In practice, we have relied on a) internal estimates of potential savings associated with high-
performance glazing standards, and b) estimates of the ‘as yet unrealised’ potential of the GEM 
program, in the commercial sector, prepared by or for the DoEE. 

The product classes considered here include: 

► Chillers 

► Commercial refrigeration  

► Commercial catering equipment 

► Glazing 

The latter is estimated in a top-down manner by SPR.  Taking HVAC energy consumption as around 
50% of total non-residential energy consumption, and assuming the impact of higher glazing 
standards in Australia were to reduce HVAC energy consumption by 10% on average, then this 
would translate to an estimate of 5% total energy savings.  We assume that this savings would be 
realised by the major refurbishment stock portion noted above, or only 0.5% of the stock annually.  
Of course, a windows standard would also enhance energy savings in new buildings, but that is not 
considered here. Adding estimated windows savings to those estimated by or for the DoEE for the 
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other products noted, cumulative energy savings over the FY2021 – FY2030 period would be very 
significant – over 64 PJ – which is larger than for any of the other measures considered.  This would 
equate to a cumulative total over this period of 11.8 Mt CO2-e in avoided greenhouse gas emissions 
– see Table 21.   

Table 21 - Enhanced Product Standards – Impacts Summary 

  

Cumulative,  
FY21 - FY30: 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Electricity savings PJ 63.7 1.81 2.86 3.87 4.89 5.89 6.92 7.93 8.93 9.93 10.70 

Gas savings PJ 1.0 0.02 0.04 0.05 0.07 0.09 0.11 0.12 0.14 0.15 0.17 

GHG emissions 
savings 

Mt CO2-e 11.8 0.36 0.56 0.75 0.93 1.11 1.29 1.46 1.64 1.79 1.88 

 
Incremental capital costs associated with the three equipment classes noted above are also drawn 
from studies prepared by or for the Department of the Environment and Energy, while glazing costs 
have been estimated based on a conservative BCR of 1.5.  In reality, regulation impact assessment 
would be required for each product class to confirm cost-effectiveness before a MEPS would apply 
for any product class.  At the same time, we note that there may be other commercial equipment or 
building element classes – not considered above - for which MEPS could be effective and cost-
effective but confirming the extent of this is not within the scope of the current project.   

On this basis, Table 22 should be considered as indicative only.  However, the analysis confirms that 
MEPS remain an important and cost-effective policy option, including for existing commercial 
buildings.  The relatively high BCR and large/valuable energy savings, when compared to other 
measures, is driven by the MEPS for the three commercial product classes, with commercial 
catering equipment expected to contribute the largest and most cost-effective savings.  We 
estimate the NPV of the three potential MEPS would be around $3.5 billion, with an average BCR of 
7.1.  This BCR is reduced somewhat by the inclusion of glazing where a lower BCR is estimated (but 
could be tested through specific studies). 

Table 22 - Enhanced Product Standards – Indicative Benefit-Cost Analysis 

FY2021 real $ 
million PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $258.5 $1,319.9 $1,061.3 5.1 

VIC $226.9 $977.5 $750.6 4.3 

QLD $198.0 $1,008.8 $810.8 5.1 

WA $98.0 $469.3 $371.4 4.8 

SA $67.9 $380.4 $312.5 5.6 

NT $21.1 $108.8 $87.7 5.2 

TAS $26.9 $151.9 $125.0 5.7 

ACT $30.3 $150.9 $120.6 5.0 

TOTAL $927.5 $4,567.5 $3,639.9 4.9 

  

7.5 Net Effect of Prioritised Measures 

 Accounting for Interactions Between Measures 

As noted, the results above reflect the impacts that would be expected if each measure were 
implemented on a ‘stand-alone’ basis relative to business-as-usual.  While this is useful for 
understanding the separate impacts of each measure, it does not quantify the net effect of all six 
measures proceeding simultaneously.  For this, it is necessary to take into account the interactions 
between measures.  Generally, there is some reduction in the savings attributable to each measure 
when it is assumed to proceed in the presence of other measures that target the same building 
classes.  This is because those other measures have the effect of reducing the ‘baseline’ energy 
consumption, compared to what it would otherwise have been.  As result, there is somewhat less 
energy saved by each measure than would be the case if it were implemented alone. 
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The results summarised below – with detailed tables of results by jurisdiction shown in the 
Appendices – modify those presented in the previous section by taking into account these 
interactions.  This is done by first estimating the probability that the same floor area could be 
impacted by each pair of measures in a given year; and second, where this does occur, what lost or 
additional savings would be expected.  For each measure, this process is repeated for all of five 
other measures, and the net effect (on energy savings) is calculated. In theory, this process could 
be repeated a 2nd or nth time, but the nth round adjustments would be too small to merit the 
additional analysis.  The costs associated with each measure are not affected.   

For each of the six measures, the net impact of the other five was to reduce energy savings 
modestly, rising from very low levels in 2021 to reach -9.5% by 2050 for Code enforcement, -9.3% 
for HVAC inspection and certification, -5.7% for mandatory disclosure, -10.6% for government 
procurement, -7.6% for financial incentives, and -10.6% for additional MEPS.  The effect increases 
over time as the take-up rate of most measures increases over time.  As there is some loss of 
energy savings, greenhouse gas emissions savings are also reduced, and there is a modest 
reduction in net present values and benefit-cost ratios for each measure.  The adjusted benefit-cost 
values are shown in Table 23 below. 

Table 23 - Benefit-cost values by state 

FY2021 real $ 
million 

PV of Costs PV of Benefits Net Present Values 
Benefit-Cost 

Ratios 

NSW $1,355 $3,713 $2,358 2.7 

VIC $1,460 $3,218 $1,759 2.2 

QLD $1,201 $2,878 $1,677 2.4 

WA $650 $1,669 $1,018 2.6 

SA $360 $1,260 $899 3.5 

NT $123 $284 $162 2.3 

TAS $151 $395 $244 2.6 

ACT $187 $487 $300 2.6 

TOTAL $5,487 $13,903 $8,416 2.5 

 

The energy and emissions savings, adjusted for these interactions, are shown below.  Because the 
interactions are taken into account, we can now total up values, as shown at the bottom of Table 
24. 

Table 24 - Energy and emissions savings for each policy option 

Impact Analysis - Adjusted Unit 

Cum, 
FY21 

- 
FY30: 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Clarify and enforce Code provisions 

Electricity savings PJ 7.3 0.13 0.27 0.40 0.53 0.66 0.80 0.93 1.06 1.19 1.32 

Gas savings PJ 1.9 0.04 0.07 0.11 0.14 0.17 0.21 0.24 0.27 0.30 0.33 

GHG emissions savings Mt CO2-e 1.4 0.03 0.06 0.08 0.11 0.13 0.16 0.18 0.21 0.23 0.25 

Mandatory HVAC inspection and certification 

Electricity savings PJ 15.7 0.26 0.53 0.81 1.09 1.39 1.69 2.00 2.32 2.64 2.98 

Gas savings PJ 4.0 0.07 0.14 0.22 0.29 0.36 0.44 0.51 0.58 0.66 0.73 

GHG emissions savings Mt CO2-e 3.1 0.06 0.11 0.17 0.22 0.28 0.34 0.40 0.45 0.51 0.56 

Universal, low-cost, mandatory disclosure 

Electricity savings PJ 23.7 0.30 0.76 1.22 1.68 2.13 2.59 3.05 3.51 3.97 4.43 

Gas savings PJ 6.0 0.08 0.21 0.33 0.44 0.56 0.67 0.78 0.88 0.99 1.09 

GHG emissions savings Mt CO2-e 4.7 0.06 0.16 0.25 0.34 0.43 0.52 0.60 0.69 0.77 0.83 

Mandatory minimum standards for government owned or leased buildings 

Electricity savings PJ 10.2 0.22 0.42 0.62 0.80 0.98 1.15 1.30 1.45 1.58 1.71 
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Impact Analysis - Adjusted Unit 

Cum, 
FY21 

- 
FY30: 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Gas savings PJ 4.0 0.09 0.17 0.25 0.32 0.39 0.45 0.51 0.56 0.60 0.64 

GHG emissions savings Mt CO2-e 2.0 0.05 0.09 0.13 0.16 0.20 0.23 0.26 0.29 0.32 0.34 

Financial Incentives linked to minimum performance 

Electricity savings PJ 19.8 0.36 0.72 1.08 1.44 1.80 2.16 2.52 2.88 3.24 3.60 

Gas savings PJ 5.1 0.10 0.20 0.29 0.38 0.47 0.56 0.64 0.73 0.81 0.89 

GHG emissions savings Mt CO2-e 3.9 0.08 0.15 0.22 0.30 0.36 0.43 0.50 0.56 0.62 0.68 

Expand minimum energy performance standards for building technology and equipment 

Electricity savings PJ 61.9 1.80 2.84 3.82 4.80 5.77 6.74 7.69 8.62 9.54 10.24 

Gas savings PJ 0.9 0.02 0.04 0.05 0.07 0.09 0.10 0.12 0.13 0.15 0.16 

GHG emissions savings Mt CO2-e 11.4 0.36 0.56 0.74 0.92 1.09 1.26 1.42 1.58 1.72 1.80 

Totals 

Electricity savings PJ 138.6 3.1 5.5 7.9 10.3 12.7 15.1 17.5 19.8 22.2 24.3 

Gas savings PJ 21.8 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.5 3.8 

GHG emissions savings Mt CO2-e 26.6 0.6 1.1 1.6 2.1 2.5 2.9 3.4 3.8 4.2 4.5 

 

 Sector-Wide Emissions Trajectory to 2050 

As noted above, the path or trajectory of future emissions is highly uncertain for any sector that, 
like commercial buildings, makes extensive use of electricity.  This is because the electricity 
generation sector and electricity networks are themselves undergoing rapid changes.  This reflects 
the increasing cost-effectiveness and hence uptake of renewable electricity, and notably solar and 
wind technologies, and related changes in energy management and storage.  For this reason, the 
modelling of the impact of measures focuses primarily on changes in energy use, rather than 
emissions, as energy use can be modelled with greater confidence.  As the objective of the 
trajectory is to reach net zero emissions by 2050, however, the uncertainty regarding the future 
emissions intensity of electricity use cannot be avoided.  

Reference Emissions Baseline 

The reference baseline for commercial sector emissions to 2050 is drawn from the Trajectory for 
Low Energy Buildings agreed by COAG Energy Council in February 2019.75  In particular, the 
emissions projections are described in detail in Achieving Low Energy Buildings in Australia. 76 

The ‘2025 scenario’ was selected from this report as a reference case as the more conservative 
choice (the ‘2022 scenario’ assumes a further change to Section J energy performance 
requirements occurs in 2022, which is not guaranteed).  This scenario assumes new building energy 
performance standards are lifted to the degree cost-effective in 2025, 2028 and 2034.  However, 
the 2025 Scenario from the COAG Energy Trajectory also included assumptions regarding existing 
building efficiency improvements and additional national and state and territory energy efficiency 
measures.  These have been removed from the reference case to avoid double-counting at least 
national measures envisaged in this report.  The reference emissions trajectory, and also the net 
effect of the six measures modelled above, is shown in the Figure 37 below. 

                                                             
75 COAG Energy Council, Trajectory for Low Energy Buildings (2018).  
76

 Energy Action and SPR, Achieving Low Energy Commercial Buildings in Australia, 9 November 2018. 

http://coagenergycouncil.gov.au/publications/trajectory-low-energy-buildings
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Figure 37 - Emissions trajectory with/without new measures 

 

Even in the reference case, commercial sector emissions are projected to fall significantly.  This 
reflects both the assumed reductions in the greenhouse gas intensity of electricity consumption in 
Australia, together with energy efficiency improvements for new buildings noted above, and the 
continuing impacts of existing energy efficiency policies such as NABERS, CBD, GEMS and state-
based energy efficiency obligation schemes.  The reference case does not assume any changes to or 
expansion of these existing measures. 

The impact of the six measures modelled is shown to be modest, notwithstanding that cumulative 
abatement is significant at 26.6 Mt CO2-e to 2030 and 87.5 Mt CO2-e to 2050.  This reflects the 
conservative assumptions made about the design and degree of impact and uptake of the measures.  
In addition, the MEPS (which, as noted, contribute the largest amount of energy savings of the six 
measures) are assumed, in the Department’s modelling, to generate no further savings after 2043.  
This in turn reflects the economic life of the equipment covered, and a ‘once only’ lift in energy 
performance standards.  In fact, over the 30-year period to 2050, it is more likely that standards 
could be lifted many times cost-effectively.  Finally, the expected reduction in the greenhouse 
intensity of electricity consumption, notably in the second half of the projection period, has the 
effect of reducing the quantity of emissions savings per unit of electricity saving.     

In this scenario, the expected emissions reduction in the ‘with measures’ case by 2030, relative to 
2005, would be just over 23%, so less than the overall target range of 26% - 28% for that period.  
This compares to an estimate of less than 16% reduction in the reference case over the same 
period. 

 High Ambition Scenario 

With more ambitious policy settings, and potentially additional funding, it would be possible to 
increase the impact of the measures modelled.  By way of illustration, the scenario below illustrates 
the impact of a number of specific changes to the assumptions underpinning the six prioritised 
measures as follows: 

► Clarify and enforce Code provisions: This policy option is modelled to effectively close the 
current gap in compliance for existing buildings and therefore is not amenable to further 
increases in impact 
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► Mandatory HVAC inspection and certification: Buildings air conditioned with split system 
reverse cycle air conditioners and other smaller buildings are included (still the small 10% of 
the stock is assumed to be excluded); the take-up and impact of the measure is enhanced by 
additional administrative funding (funding is assumed to be doubled to $10 million per year 
for the first 10 years) leading to additional promotion, assistance and targeted advice, 
including linkages to enabling measures such as financial incentives – as a result the 
percentage of those acting in response to the inspection report grows by 1% per year and 
higher average per-building savings of 20% are realised (implying a higher % saving for 
HVAC systems of 30% - 40%) 

► Universal, low-cost, mandatory disclosure: This could be implemented as a targeted 
program of addressing specific building classes, including guidance on best practice energy 
management for hospitals, schools, retail buildings, etc. with training, government 
leadership with targets, pointing to finance options; realised savings are lifted to 30% over 
12 years, on average, which remains lower than the 36% already observed for offices under 
NABERS to date; this is assumed to be realised to due to higher administrative funding 
(doubled for the first 10 years), enabling greater performance benchmarking outreach to 
owners of high energy intensity buildings, assisting them to diagnose and rectify issues, 
including making better use of financial incentives to assist with necessary investments 

► Mandatory minimum standards for government owned or leased buildings: Procurement 
standards are assumed to be lifted progressively over time in line with an expectation of a 
more energy efficient office and hotel stock 

► Financial incentives: These would be significantly expanded under a high ambition scenario, 
including to reinforce the impact of other measures as noted.  The share of buildings taking 
up incentives would increase by 2% per year, with additional promotion and targeting; 
average realised energy savings would be higher, due to greater per-building assistance, at 
30%; administrative costs are assumed to double to $10 million per year over the whole 
period to 2050, to support a larger program; the assumed impact of incentives would be 
lifted to 33% of the investment cost being transferred to government, lifting the average 
annual budget impact of subsidies to around $130 million per year; investment costs are 
assumed to increase non-linearly, with a 25% loading applied to the EY cost curve, as higher 
savings (and therefore costs) are targeted; incentives are available to both public and 
private buildings 

► Expand minimum energy performance standards (MEPS) for building technology 
equipment:  we assume that additional products are added to the program, in line with a 
mandate to include all products where cost-effective performance requirements can be 
realised; second it is assumed that standards for all covered products (including windows) 
are lifted progressively, on average every 5 years, over the whole period to 2050; as a 
result, energy savings do not reduce but rather increase over time; annual costs associated 
with the program are assumed to increase progressively, reflecting the assumption of 
higher standards, and (rising) costs are assumed to be incurred in all years, for the same 
reason. 

Given these altered assumptions, significantly more energy and emissions savings would be 
expected, as shown below.  Adjusted for the (larger) interactions between measures, cumulative 
savings of 271 PJ of electricity, 46 PJ of gas and over 52 Mt CO2-e would be expected over the 
FY2021 – FY2030 period.  

Table 25 - Energy and emissions savings under a high ambition scenario 

Impact Analysis - Adjusted Unit 

Cum, 
FY21 

- 
FY30: 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Clarify and enforce Code provisions 

Electricity savings PJ 6.9 0.13 0.26 0.39 0.52 0.64 0.76 0.88 1.00 1.11 1.22 

Gas savings PJ 1.8 0.04 0.07 0.10 0.14 0.17 0.20 0.22 0.25 0.28 0.30 
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Impact Analysis - Adjusted Unit 

Cum, 
FY21 

- 
FY30: 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

GHG emissions savings Mt CO2-e 1.4 0.03 0.06 0.08 0.11 0.13 0.15 0.17 0.20 0.21 0.23 

Mandatory HVAC inspection and certification 

Electricity savings PJ 45.6 0.69 1.43 2.22 3.06 3.94 4.86 5.82 6.82 7.85 8.92 

Gas savings PJ 11.6 0.19 0.39 0.59 0.81 1.03 1.25 1.48 1.71 1.94 2.18 

GHG emissions savings Mt CO2-e 9.0 0.15 0.30 0.46 0.63 0.80 0.97 1.15 1.34 1.51 1.68 

Universal, low-cost, mandatory disclosure 

Electricity savings PJ 37.7 0.50 1.26 2.00 2.73 3.45 4.17 4.87 5.57 6.25 6.92 

Gas savings PJ 9.6 0.14 0.34 0.53 0.72 0.90 1.07 1.24 1.40 1.55 1.70 

GHG emissions savings Mt CO2-e 7.4 0.11 0.26 0.41 0.56 0.70 0.83 0.96 1.09 1.20 1.30 

Mandatory minimum standards for government owned or leased buildings  

Electricity savings PJ 10.7 0.21 0.42 0.61 0.79 1.00 1.20 1.38 1.55 1.70 1.85 

Gas savings PJ 4.1 0.09 0.17 0.25 0.32 0.39 0.47 0.53 0.59 0.63 0.68 

GHG emissions savings Mt CO2-e 2.1 0.05 0.09 0.12 0.16 0.20 0.24 0.27 0.31 0.34 0.36 

Financial Incentives linked to minimum performance 

Electricity savings PJ 74.1 0.76 2.27 3.76 5.25 6.73 8.19 9.64 11.08 12.51 13.92 

Gas savings PJ 18.8 0.21 0.61 1.00 1.38 1.75 2.10 2.45 2.78 3.10 3.41 

GHG emissions savings Mt CO2-e 14.6 0.16 0.48 0.78 1.08 1.36 1.64 1.91 2.17 2.41 2.62 

Expand minimum energy performance standards for building technology and equipment 

Electricity savings PJ 96.3 1.97 3.34 4.62 5.89 7.11 10.29 12.31 14.49 16.91 19.38 

Gas savings PJ 0.9 0.02 0.04 0.05 0.07 0.08 0.10 0.11 0.13 0.14 0.15 

GHG emissions savings Mt CO2-e 17.7 0.39 0.65 0.89 1.12 1.34 1.92 2.27 2.65 3.04 3.40 

Totals 

Electricity savings PJ 271.3 4.3 9.0 13.6 18.2 22.9 29.5 34.9 40.5 46.3 52.2 

Gas savings PJ 46.7 0.7 1.6 2.5 3.4 4.3 5.2 6.0 6.9 7.6 8.4 

GHG emissions savings Mt CO2-e 52.2 0.9 1.8 2.7 3.6 4.5 5.8 6.7 7.8 8.7 9.6 

 

Expressed as an emissions trajectory, the reduction in annual emissions is shown in Figure 38 
below.  Note that emissions do not reach zero, as we are modelling only energy savings measures, 
rather than additional renewables, and the same emissions intensity of electricity consumption as 
above is also assumed.  Even on this basis, 2050 emissions for the sector would be expected to fall 
to as little as 6.5 Mt CO2-e.   

In this scenario, commercial sector emissions would fall by over 32% by 2030 relative to 2005, 
exceeding the government’s overall target range of 26% - 28% for that period.  By 2050, emissions 
in this scenario would be expected to fall by almost 89% relative to 2005, recalling again that the 
future emissions intensity of electricity consumption is highly uncertain, and this variable will have a 
large impact on the commercial buildings’ sectors 2050 emissions. 
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Figure 38 - Emissions trajectory with/without new measures under a high ambition scenario 

 

The additional energy savings noted above would require greater investment in efficiency upgrades 
and, as noted, greater budget expenditure in most cases. At the same time, the yield and value of 
energy savings would be significantly higher as well. Table 26 below indicates that we would expect 
the net present values of energy savings to be significantly higher in this high ambition scenario, 
relative to the more conservative settings initially assumed. The average benefit-cost ratios would 
be expected to be somewhat lower, at an average of 1.8, as proportionately more cost is incurred to 
achieve higher savings, but still robustly cost-effective. The NPV of almost $14 billion would 
represent a major cost saving for businesses and other organisations using buildings in Australia. 

Table 26 - Benefit-cost values by state under a high ambition scenario 

FY2021 real $ 
million 

PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $4,223 $8,414 $4,192 2.0 

VIC $4,146 $6,875 $2,729 1.7 

QLD $3,855 $6,275 $2,420 1.6 

WA $1,805 $3,604 $1,799 2.0 

SA $981 $2,660 $1,679 2.7 

NT $445 $683 $237 1.5 

TAS $458 $860 $401 1.9 

ACT $574 $1,086 $512 1.9 

TOTAL $16,488 $30,457 $13,969 1.8 

 

Including Solar in Financial Incentives 

As a final sensitivity analysis, we examine the effect on the high ambition scenario of also including 
solar energy installations with the scope of the financial incentives measure. The reference 
scenario, drawn as noted from the ‘2025 scenario’ in the COAG Energy Trajectory for new buildings, 
assumed a background or business-as-usual rate of solar installation of 1% of the non-residential 
stock per year, reaching 36% of the stock by 2050 with at least some solar installed. In that project, 
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the maximum feasible installed solar capacity per building was modelled by Energy Action in a 
bottom-up manner for each building type.   

Here we assume that, in addition to this business-as-usual uptake, eligibility for incentives (33% of 
the capital cost is assumed to be met by government) is to induce initially 1% of the buildings eligible 
for incentives to invest in a solar system in the first year (2021) and increasing by 0.5% per year 
through to 2050. This would result in an additional 17.6 GW of solar being installed by 2050.  As a 
check on the feasibility of this scenario, we note that UNSW et al put the current upper limit of solar 
capacity in the commercial and industrial sectors in Australia at 26 GW, but this will increase 
annually with a growing building stock.77 The estimated output from this capacity would reach 
23,866 MWh by 2050 (almost 86 PJ) and would avoid 5 Mt CO2-e in greenhouse gas emissions in 
that year. The impact of this additional abatement on the high-ambition (and reference) scenarios is 
shown below in Figure 39. 

 

Figure 39 - Emissions trajectory with / without new measures under a high ambition scenario including solar 

 As may be noted, emissions from the commercial sector would fall to just 1.5 Mt CO2-e by 2050 in 
this scenario.  Emissions reductions relative to a 2005 base would be 34.5% by FY 2030 and 97.4% 
by FY2050. 

Adding solar to the financial incentives measure, as modelled, would of course significantly add to 
the costs of this measure to government budgets. We estimate the cost to budget would be an 
additional $24.5 million in FY2021, rising by approximately $12 million a year to reach $360 million 
in FY2050, assuming the measure were sustained that long and 33% of the costs were met by 
government.78  However, because solar installations are cost-effective (the BCR for this measure on 
its own is 3.1), then this addition would create an additional economic gain of $11.2 billion in 
present value terms across Australia. 

We stress that this high-ambition scenario is a sensitivity analysis only, designed to illustrate the 
kinds of measures or policy specifications that would be necessary to enable the sector as a whole – 

                                                             
77

 UTS, Australian PV Institute, UNSW; How Much Rooftop Solar Can Be Installed in Australia? June 2019, p. 5.  
78 A lower figure could be assumed, as solar is already highly cost-effective in suitable applications.  This figure (33%) is 
assumed for consistency with the value assumed for energy efficiency investments under this measure in the high-ambition 
scenario. 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

M
t 

C
O

2-
e

Reference Scenario Emissions after existing building measures EE Measures + Additional Solar



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   114 
 

on the assumptions stated in this report – to move towards zero emissions by 2050.  Importantly, 
while this high-ambition scenario would require significant additional investment, including by 
governments, it is shown to be cost-effective and capable of achieving very low emissions outcomes 
at the same time. 
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Appendix A Common energy efficiency policies identified in Australian and international 
literature 

 

9.3.1 Minimum 
standards  

9.3.2 
Ratings and 
disclosure 

9.3.3 
Energy 
efficiency 
obligation 
schemes 

9.3.4 Fiscal 
and tax 
incentives 

9.3.5 
Government 
procurement 

9.3.6 
Information and 
capacity 
building  

9.3.7 Data 
sharing 

COAG Energy Council, Trajectory for Low Energy Buildings, 
2018  

✓ ✓ ✓  
✓ ✓  

Energy Action, Strategy.Policy.Research, Achieving Low Energy 
Commercial Buildings in Australia, 2018 

✓ ✓      

Australian Sustainable Built Environment Council and 
ClimateWorks, Low Carbon, High Performance – How Buildings 
can make a major contribution to Australia’s emissions and 
productivity goals, 2016  

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

CRC Low Carbon Living, Best Practice Policy and Regulation 
for Low Carbon Outcomes in the Built Environment, 2017 

✓ ✓ ✓     

International Partnership for Energy Efficiency Cooperation, 
Existing Building Energy Efficiency Renovation: International 
Review of Regulatory Policies, 2017 

 
✓  

✓    

Energy Efficiency Council, Australian Energy Efficiency Policy 
Handbook, Save Energy, Grow the Economy 2016-17 policy 
priorities for an energy efficient Australia, 2016 

✓ ✓  
✓  

✓  

Australian Sustainable Built Environment Council and 
ClimateWorks, Built to Perform an Industry led pathway to a 
zero carbon ready building Code, 2018  

✓       

Australian Sustainable Built Environment Council and 
ClimateWorks, Built to Perform in Northern Australia, 2018  

✓       

COAG Energy Council, National Energy Productivity Plan, 2015 ✓ ✓ ✓  
✓ ✓  

Savills (for Sustainability Victoria), Mid-Tier Offices Investment 
Performance Study, 2017 

 
✓      

AECOM (for Sustainability Victoria), Next Wave Refresh, 2017      
✓  

Sustainability Victoria, Energy Efficient Office Buildings: 
Transforming the Mid-Tier Sector, 2016  

   
✓  

✓  

Australian Building Codes Board, Upgrading Existing Buildings 
Handbook, 2016 

✓        

ACIL Allen Consulting, Commercial Building Disclosure, 
Program Review, 2015  

 
✓      
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9.3.1 Minimum 
standards  

9.3.2 
Ratings and 
disclosure 

9.3.3 
Energy 
efficiency 
obligation 
schemes 

9.3.4 Fiscal 
and tax 
incentives 

9.3.5 
Government 
procurement 

9.3.6 
Information and 
capacity 
building  

9.3.7 Data 
sharing 

Department of Climate Change and Energy Efficiency, Baseline 
Energy Consumption and Greenhouse Gas Emissions - In 
Commercial Buildings in Australia, 2012 

     
✓  

Buildings Performance Institute of Europe, Renovation in 
Practice, Best Practice Examples of Voluntary and Mandatory 
Initiatives across Europe, 2015 

✓ ✓  
✓    

International Energy Agency, Perspectives for the Clean Energy 
Transition: The Critical Role of buildings, 2019 

✓ ✓  
✓  

✓  

Economidou and Bertoldi, Assessment of the National Energy 
Efficiency Action Plans 2017 under the Energy Efficiency 
Directive, 2018 

✓  
✓ ✓  

✓  

de Oliveira et al, Ex post evaluation and policy implementation 
in the European building sector, 2018 

   
✓     

ACIL Allen, CBD review, 2016  
✓        

Deloitte (for the Department of Industry, Innovation and 
Science), Energy Productivity Study, 2016 

 
✓   

✓   

ClimateWorks, Energy productivity: an untapped opportunity 
for Australian Governments, 2016 

    
✓   

International Partnership for Energy Efficiency Cooperation, 
Energy Efficiency Obligation Schemes and energy efficiency in 
buildings, 2019 

✓  
✓     

Energy Efficiency Council, Buildings Report (Chapter 7 
Buildings), 2019  

✓  ✓       

Australian Sustainable Built Environment Council, Feedback - 
Trajectory for Low energy efficient Buildings, 2019 

✓ ✓ ✓ ✓ ✓   

United Nations Economic Commission for Europe, Best policy 
practices in energy efficiency, 2009  

       

Strategy.Policy.Research, Application of National Construction 
Code Energy Performance Requirements to Commercial 
Building Refurbishments, 2017 

✓       

Property Council of Australia, Net Zero Toolkit, 2019 ✓  
✓ ✓ ✓  

✓ 

Property Council of Australia, Election Recommendations, 
2019 

✓  ✓ ✓ ✓  ✓ 

Nadel et al. Energy Saving Obligations Across Three 
Continents: Contrasting Approaches and Results, 2017 

  ✓     

Global Carbon Capture and Storage Institute, Financial and 
fiscal incentives, 2019 

   ✓    
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9.3.1 Minimum 
standards  

9.3.2 
Ratings and 
disclosure 

9.3.3 
Energy 
efficiency 
obligation 
schemes 

9.3.4 Fiscal 
and tax 
incentives 

9.3.5 
Government 
procurement 

9.3.6 
Information and 
capacity 
building  

9.3.7 Data 
sharing 

Industrial Efficiency Policy Database, JP-5: Fiscal incentives for 
energy efficiency, 2019 

   ✓    

Government of the Republic of Trinidad and Tobago, Renewable 
energy and energy efficiency fiscal incentives, 2019 

   ✓    

NSW State Government, Review of the NSW Energy Savings 
Scheme Part 2: Options paper, 2015 

  ✓     

Aussie Greenmarks, Victorian Energy Upgrades (Formerly 
VEET Scheme), 2019 

  ✓     

American Council for an Energy-Efficient Economy, Financial 
incentives for energy efficiency, 2016 

   ✓    

Shergold and Weir, Building confidence: Improving the 
effectiveness of compliance and enforcement systems for the 
building and construction industry across Australia, 2018 

✓ ✓      

International Partnership for Energy Efficiency Cooperation, 
Building energy efficiency task group’s zero energy building 
definitions and policy activity: An international review, 2018 

 ✓  ✓ ✓   

World Green Building Council, From thousands to billions: 
Coordinated action towards 100% net zero carbon buildings by 
2050, 2017 

 ✓   ✓ ✓  

Property Council of Australia, Toolkit spreadsheet literature 
review, 2019 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Green Building Council of Australia, A carbon positive roadmap 
for the built environment, 2017 

✓ ✓   ✓ ✓  

G20, G20 energy efficiency investment toolkit case studies, 
2017 

✓ ✓ ✓ ✓  ✓ ✓ 

UK Department for Business, Energy and Industrial Strategy, 
Improving buildings’ energy performance: The UK 
government’s tools and policies to address the challenges, 
2018 

✓  ✓ ✓   ✓ 

The Centre for International Economics, Independent review of 
the Commercial Building Disclosure Program, 2019 

 ✓      

TOTAL COUNT 23 21 15 19 12 13 6 
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Appendix B Phase 1 Report 

8. Barriers to energy efficiency  

There are a range of barriers to achieving energy and emissions savings in commercial buildings.79 
These can be classified under the following constraints: Diversity and availability and data, capital 
constraints, capacity constraints, motivation, split incentives, and tenure. 

8.1 Overview of Barriers by Selected Building Classes 

Table 27 below provides a high-level indication of some of the main barriers for some specific types 
of commercial building types. A cross does not necessarily indicate that a barrier never applies but 
rather indicates that it is not regarded to be a main barrier.  

Table 27 - Breakdown of key barriers to energy efficiency by building type 

 Offices Data Centres Retail Hotels Hospitals Education 

Diversity of 
commercial buildings 

✓ ✓ ✓ ✓ ✓ ✓ 

Split incentives ✓ × ✓ ✓ × × 

Capital constraints ✓ ✓ ✓ ✓ ✓ ✓ 

Capacity constraints ✓ × × ✓ × × 

Motivation ✓ × ✓ ✓ ✓ ✓ 

Tenure ✓ ✓ ✓ ✓ ✓ ✓ 

 

8.2 Diversity of commercial buildings and availability of data  

There are a variety of challenges to the uptake of energy efficiency in the commercial buildings 
sector. This includes a broad diversity of building classes, types, sizes, age, location, etc. The data 
availability for such a diverse range of buildings can also be patchy, particularly for the so far 
‘harder to reach’ building types where data and policies have been lacking, such as for hotels, mid-
tier offices, data centres, health and education. This can lead to information asymmetry, which 
creates a barrier to implementation of energy efficiency projects. It also makes it more challenging 
to design policies and strategies over such a diverse range of building profiles. 

Considerations and potential barriers to the uptake of energy efficiency in existing commercial 
buildings, relating to the diversity of buildings, can include: 

► The nature of building use and ease of access. For example, there are practical challenges 
with accessibility to upgrade data centres or hospitals that run 24 hours per day. 

► Understanding ownership and management. From work with the City of Sydney targeting 
specific markets - offices, accommodation and entertainment - we know that the keys are to 
know a) who owns the buildings b) how are they managed? c) how competitive is the 
market? Strategies will be differentiated around these key considerations.  

► Market value of buildings and location.  An issue for national policy coordination is that 
markets are different across Australia, although there are some similarities within 

                                                             
79 Marquez, Leorey et.al., 2015, Barriers to the Adoption of Energy Efficiency Measures for Existing Commercial Buildings 

https://www.researchgate.net/publication/275036077_Barriers_to_the_Adoption_of_Energy_Efficiency_Measures_for_Existing_Commercial_Buildings
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typologies like 'central business district', 'regional centres', etc. Investment decisions are 
likely to differ between these typologies. 

► Grade, age, size and design of building, which can influence investment decisions. For 
example, is a rational owner more likely to knock down a building and replace it with 
something better, rather than refurbish it? 

► Interactions with building and equipment life-cycles. Whether it is or isn’t ‘time’ to refurbish 
the overall building, might impact on the timing of decisions for specific energy efficiency 
upgrades. 

► The nature of facility management and facility management contracts. To what extent does 
this address energy efficiency, and what ‘need’ is there for this? 

► The presence or absence of signals from NABERS and CBD. The absence of this would 
include education, carparks and warehouses, manufacturing, and where NABERS has some 
(although low) coverage health care, hotels, and data centres. 

8.3 Split incentives 

Split incentives occur when the occupier of a building is not the owner, which is common in 
commercial building arrangements. The result is that the annual cost savings may be split between 
the building user in the short term, and the owner (and future tenants) in the longer term. The 
longer the investment payback relative to the lease period, the more of a potential barrier this can 
be. Furthermore, the profitability of energy efficiency opportunities can be strongly impacted by 
the energy tariffs that businesses negotiate. Some commercial tenants, such as those in shopping 
centres, may have little financial incentive to reduce their energy consumption as electricity usage 
is traditionally included in rental payments.80  

8.4 Capital constraints 

Capital costs are a common barrier to implementing energy efficiency in existing buildings. While 
some lower cost technologies such as lighting are better understood and generally implemented, 
there are many opportunities for energy savings that are foregone. Particularly for more capital 
intensive (and potentially higher impact) investments; especially when this is combined with non-
price barriers such as are discussed below. 

Policies that help to reduce the costs of investment, or improve access to financing, can help to 
increase the uptake of energy efficiency measures81. The Victoria Energy Upgrades scheme is an 
example of a government program that has enabled subsidised investment costs and increased 
investment. Not surprisingly, the program has been most effective with lighting, however it also 
applies to a range of other technologies. 

For low and medium cost opportunities in commercial buildings, financing has been shown to be a 
key inhibitor (and enabler) for investment. An example of an option to address this is the free 
finance facility service such as the Environmental Upgrade Agreements (EUA) mechanism in 
Victoria which has since been essentially replicated in NSW and South Australia.  

The education and health sectors, which largely come under the government’s control and property 
estate, have different business models and drivers to other commercial services. Special vehicles 
for investment such as Energy Performance Contracts can be effective for government property 
estates.  

                                                             
80 ClimateWorks Low Carbon Growth Plan for Australia, 2011 
81 Milne, C., Introducing a bill for commercial building energy efficiency, 2009 
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Commercial buildings that have less of a commercial market and tenant demand, such as 
universities, schools, hospitals, art galleries etc. may not have the same demand for energy 
efficiency qualities as a more readily tenanted retail or office buildings. Therefore, the barriers to 
investment may be higher, which could require a combination of policy options to address beyond 
support with fronting up the capital. 

8.5 Capacity constraints 

Businesses are commonly faced with a lack of capacity in terms of awareness, capability, time and 
resources when it comes to identifying and implementing energy efficiency projects. Even for large 
businesses this can be a common issue, and therefore can be a significant barrier to 
implementation for small to medium sized businesses. 

Other barriers include inadequate metering and energy consumption data, lack of expertise and 
broader lack of awareness about the non-energy benefits such as enhanced indoor environment 
quality and increased productivity. This can also extend to professionals, installers and specific 
trades workers other than the actual decision-maker. This barrier of inadequate skills on the front-
line blunts certain policy options such as minimum standards or fiscal incentives seeing as a supply 
shortage of people to physically install and implement energy efficiency measures slows minimum 
standard compliance, the benefits achievable from financial support or whatever other end 
outcome such policy options are targeting. 

Research suggests that specific company attributes enable energy efficiency opportunities to be 
implemented. These attributes include large company size or corporate scale, as this often gives 
rise to the necessary capital, awareness and skills, and leadership from the top, as this can provide 
motivation to enact the required changes.  

Ownership and management arrangement differ widely for commercial buildings, from high end 
institutional ownership where capacity, motivation and tenant demand can be higher for energy 
efficiency. Compared to say private owners including mi-tier, foreign owned buildings, etc. Where 
the capacity and motivation may be much less.  The tenancy market also varies. For example, 
schools have a less competitive market than offices or retail.   

8.6 Motivation  

Energy saving projects can be a low priority for many businesses due to it being non-core to their 
business model, strategy, products and services. Even with rising energy prices in recent years 
having risked putting large companies out of business, low cost energy efficiency opportunities can 
be overlooked. It may also sit outside of any one person’s job description, with higher priority tasks 
constantly meaning that energy efficiency is left at the bottom of the list. An example of this can be 
hospital and aged care buildings, where builder user demands, and basic facility management 
requirements keep the facility manager too busy to have time focus on bigger picture opportunities. 
This also stems up to the Finance Director level, where energy efficiency is likely to be prioritised 
beneath a list of other projects. There may also be a perception that the cost is not controllable, 
particularly for tenants, while owners generally pass energy costs to tenants, so they have little 
motivation to seek energy efficient solutions. 

Some stakeholders have identified a lack of trust in the findings of studies and energy audits which 
prevents investment in energy efficiency upgrades. For example, lightening upgrades and solar 
projects are common investments whereas the business case for other energy efficiency projects is 
viewed as comparatively complex see less up-take. Energy performance contracts can address this 
as contractors guarantee the energy saving delivered by projects and have proven effective in 
some cases.  
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Triggers such as points of leasing or sale for competitive commercial building markets, such as 
offices, are not present for schools, universities, hospitals, art galleries, etc. In the absence of 
these then synthetic triggers may need to be created such as through periodic mandatory ratings 
and disclosure. 

8.7 Tenure  

There are over 1 million non-residential buildings in Australia. Take-up of energy efficiency 
opportunities in each is highly dependent on a diversity of factors. One of those factors is the 
tenure of occupants and their corresponding values, policies and knowledge. 

Table 28 - Leased and Owner-occupied barriers to energy efficiency and the relevance of policy options 

 Leased buildings Owner-occupied buildings 

Barriers Most leased, non-residential buildings are affected 

by the split incentive, to varying degrees with 

exceptions from premium office market (and some 

premium retail). The split incentive means that the 

owner’s interest in energy efficiency is indirect. 

Tenant value, rental value and capital value drivers. 
 

While there is no split incentive, there is some 
evidence to suggest that owner occupied 
buildings tend to be less energy efficient than 
institutionally-owned buildings (for example, 
City of Sydney Sector Sustainability Plans). Due 
to: lack of motivation, energy costs being a low 
% of total costs, perceptions of energy being a 
fixed cost (with little controllability) and lack of 
awareness and access to capital. 

Policy option:  
Mandatory 
disclosure 

Mandatory disclosure can signal to tenants the 
energy efficiency of leased buildings: 
► Establishing a link between lease costs and 

energy efficiency (so tenants pay more where 
high energy performance justifies it) 

► Incentivising owners with vacancies to upgrade 
energy performance 

o Impact of disclosure will be less in 
less competitive markets where 
there’s long lease terms 

o However, developing mandatory 
disclosure into a broader program, 
such as with targeted Guidance and 
Training on Energy Management for 
Hospitals, Schools, etc. including sign 
posting to Financing mechanisms, 
could help to navigate this. 

o Whereas low cost disclosures are 
more likely to be cost-effective 

Mandatory disclosure can help to: 
► Increase management awareness (of 

building energy performance – relative and 
absolute)  

► Motivate management to acquire expertise 
and improve building performance  

► Build upon existing Corporate Social 
Responsibility, organisational values, 
environmental policies, annual reporting 
obligations, motivating management to 
acquire expertise and improve building 
performance 

► Can be used to build a business case, set 
targets, gauge the impact of investments, 
track progress 

Policy option: 
Regulation 
(e.g., Building 
Code and 
MEPS for 
appliances) 

Regulation can be effective for most buildings 
(beyond the premium end of the market): 
► As the ‘minimum performance’ can cut through 

the split incentive 
► Would expect to lead to additional savings 

Regulation: 
► Will be at least as effective as in the leased 

segment, assuming they are enforced.  
► Potentially more effective, as owner-

occupied segment has a much smaller 
‘premium’ end that is already motivated by 
EE 

Policy option: 
Financial 
incentives 

Financial incentives: 
► May make some difference at the smaller end 

of the market, otherwise limited impact: access 
to/cost of finance is not a major barrier in 
Australia.  Especially with low interest rates 
currently. 

► The real-world effect may be to draw attention 
to an opportunity that was already cost-
effective (but not addressed) 

Financial incentives: 
► Expect much bigger relative impact for 

owner-occupied compared to leased 
buildings.  

► As owner-occupiers generally face poorer 
access to capital (e.g., government 
buildings may be constrained by internal 
policies/funding) 

Policy option: 
Information 
and capacity 
building 
(awareness 
raising, 
education, 
training) 

Information and capacity building: 
► Can be an important capacity building option, 

to support other policy options e.g., financial 
incentives, mandatory disclosure, and 
regulations. 

► Not needed at the top end of the market 
► Tenants can be hard to reach   

Information and capacity building: 
May be relatively more effective (evidence is 
not readily available), but more likely to be 
effective when linked to specific programs or 
triggers, not a scatter-gun approach. 
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9. Literature and policy map 

An assessment of Australian and international literature related to energy efficiency policies was 
conducted to identify common approaches and lessons learned applicable to the Australian context. 
The most common policy options identified were:  

► Minimum standards: regulatory requirements stipulating the minimum acceptable energy 
and carbon performance. 

► Building energy ratings and disclosure: both voluntary and mandatory schemes that 
provide an easily interpreted metric representative of carbon and energy performance 
which can be used for comparison (in the case of ratings) and a list of metrics and values 
which must be published (in the case of disclosures). 

► Energy efficiency obligation schemes: compulsory schemes that require liable entities 
(typically energy retailers who can pass costs on to consumers) to purchase a certain 
amount of energy efficiency savings, often through tradeable, audited certificates. 

► Tax and other financial incentives: policies which affect the taxation form that companies 
pay or direct financial support for energy and carbon performance. 

► Government procurement: internal policies applied by government to their energy 
procurement and inhabited buildings. 

► Information and capacity building: programs targeted at building capacity, awareness and 
the required skills to make effective decisions over energy and carbon performance. 

► Data sharing: policies that improve the quality and availability of energy data in a secure 
manner to allow decision makers to undertake more informed and evidence-based decisions 
over their building stock energy and carbon performance.  

An overview of the literature consulted and the frequency of mentions of the above policy options 
is provided in Appendix A.    
 

9.1 Policy criteria and effectiveness  

Attributes of leading practice policies to address energy efficiency have been summarised by the 
United Nations (UN)82:  

► Firstly, significant outcomes, i.e. An ability to contribute to a large energy demand 
reduction and result in significant and multiple benefits. Leading practices are those 
policies that have demonstrated that they produce or are essential to delivering significant 
quantifiable outcomes  

► Secondly, they will exhibit complementarity, that is, attributes that make integration with 
state-wide, regional and or international efforts, this also helps implementation 

► Thirdly best practice will have ‘Political Alignment.’ Ensuring policies fit under all 
jurisdictions and have support at all levels of government is essential to ensure they are 
effective 

► Finally, the policies must be marketable. To ensure their uptake the policies must be 
attractive to decision makers. 

                                                             
82 United Nations Economic Commission for Europe, Best policy practices in energy efficiency, 2009 
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In conjunction to this, the International Renewable Energy Agency (IRENA), has prescribed a suite 
of criteria and indicators for the evaluation of renewable energy deployment policies and distilled 
them down into the following evaluation factors83: 

► Effectiveness: this refers to whether the policy achieves its specified objectives. Such as 
energy and emissions savings. 

► Efficiency: this refers the cost-effectiveness of the policy. 

► Equity: this refers to the fairness of the policy with consideration given to the distribution 
of costs and benefits arising from the policy. 

► Institutional Feasibility: this refers to the ability of the policy to integrate with and be 
accepted by existing systems and organisations. 

Combining these two sets of criteria from the UN and IRENA has allowed the following set of criteria 
to be developed for use in this report: 

1. High impact in terms of energy/emissions savings. And other co-benefits (e.g., economic - 
job creation, social, environmental – air quality, etc.). 

2. Cost-effective (e.g., costs, savings versus costs, jobs created versus costs). 
3. Specific (e.g., to a building class). 
4. Complementarity and alignment with the broader policy landscape – such as at national, 

and state levels.  
 
These criteria can provide a lens for reviewing policy options. The first two criteria, emissions 
reduction and cost-effectiveness, are summarised further in Table 29 below based on a qualitative 
comparison of policy options by the UN. 
 
The economics of energy efficiency programs, including their costs and benefits, have been subject 
to academic debate for several decades. However, robust data on the cost-effectiveness of 
different types of energy efficiency policy instruments is still scarce. A 2017 investigation into 
economic instruments supporting energy efficiency, supported previous findings by the 
International Energy Agency, that very few thorough evaluations of economic instruments in 
energy efficiency policy are available that would facilitate benefit‐cost ratio comparisons84. 
 
The effectiveness of policy options is summarised in Table 29 below85. This is based on a qualitative 
rather than quantitative assessment of effectiveness. 
 
Table 29 – Policy Effectiveness86 

Policy Type 
Emission 

Reduction 
Effectiveness 

Cost-
effectiveness 

 
Comments 

Minimum appliance 
standards High High 

Factors for success: periodical update of 
standards, independent control, information, 
communication, education 

Building Codes 
High  Medium 

Only effective if enforced. No incentive to improve 
beyond target. 

Energy Efficiency 
obligation/white certificate 
schemes 

Medium High 
Continuous improvements necessary: new energy 
efficiency measures, Transaction costs can be 
high. Institutional structures needed 

                                                             
83 International Renewable Energy Agency, Evaluating renewable energy policy: A review of criteria and indicators for 
assessment, 2014 
84 European Council for an Energy Efficient Economy, Costs and benefits of energy efficiency obligations: a review of 
European programmes, 2017 
85 United Nations, Submission of the United Nations Environment Programme (UNEP) Sustainable Building Initiative (SBCI) to 
the AWG LCA Working Group, 24 April 2009 
86 United Nations, Sustainable Buildings and Climate Initiative, 2009. Adapted by EY 
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Tax incentives  
Medium Medium 

If properly structured, stimulate introduction of 
highly efficient equipment and buildings. Lack of 

evidence to support a High rating. 

Capital subsidies, grants, 
subsidised loans 

High Low 
Risk of free-riders may induce pioneering 
investments.  

Certification and labelling 

Medium High 

Mandatory programs more effective than 
voluntary ones. Effectiveness can be boosted by 
combination with other instrument and regular 
updates. Lack of evidence. 

Information and capacity 
building Low Medium 

More applicable in residential sector than 
commercial. Best applied in combination with 
other measures.  

Public Leadership Program 
Medium High 

Can be effectively used to demonstrate new 
technologies and practices e.g., through 
procurement requirements. 

  

9.2 Global policy coverage 

Over recent decades, the predominant tool used across all levels of government years to reduce 
emissions from the built environment has been energy efficiency programs and measures.87 This 
has been popular because it also helped governments achieve other policy goals, including 
conserving energy; reducing generation through improving energy delivery costs; and reducing the 
volatility and impact of energy price increases. 

Energy efficiency policy for buildings continued to progress in 2018, although at slower rate than in 
2017, reflecting an overall slowing trend in energy efficiency policy globally. According to the IEA’s 
Buildings Clean Energy Progress Report, about 40% of energy use in buildings was covered by 
policies in 2018, only a slight improvement from the 38% coverage in 2017. 

The slowdown is due in part to market changes, as growth in energy demand is shifting from China 
– where policy coverage improved substantially in the last two decades – to other emerging 
economies, where policies cover a smaller share of buildings energy use. 

Lighting, which was the bright spot of energy policy improvement in the past decade, appears 
saturated at about three-quarters of energy use covered by energy efficiency policies in 2018. 
While the major push to phase out incandescent lamps since 2008 has helped improve coverage, 
annual improvements in 2017 and 2018 were less impressive. 

9.3 Policy types 

This section of the report outlines the literature related to common policy options. There is a focus 
on the Australian context with international experiences also incorporated, framed by research by 
the CRC for Low Carbon Living88  and other sources. The assessment of the literature found an 
absence of quantifiable benefits and costs by policy type with the exception of improving the 
building regulations. 

 Minimum standards 

Improving minimum standards appears one of the most effective and widely discussed energy 
efficiency policy levers for decarbonising existing commercial buildings. This is split into separate 
schemes with the building regulations and improving the Greenhouse Emissions Minimum 
Standards (GEMS). 

The building regulations, although they apply directly to new buildings, is indirectly incredibly 
impactful on the overall efficiency of the building stock, as new buildings transition to existing 
buildings over time. This is particularly relevant when considering the trajectory towards carbon 

                                                             
87 Working Group on Specific Mitigation Opportunities Final Report, Canada. 
88 CRC Low Carbon Living, Best Practice Policy and Regulation for Low Carbon Outcomes in the Built Environment, 2017 
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readiness in existing mid-tier commercial buildings by 2050. Stronger standards for new buildings 
today will reduce lock-in of higher than necessary energy consumption (and bills) and emissions in 
the future and reduce need for costly refurbishments.  

Code minimum standards apply to ‘new building work’, and in principle this should include major 
refurbishments of existing buildings, as well as extensions and additions to existing buildings.  Also, 
current building Code requirements in principle should be applied when an existing building is 
converted from one class to another (e.g., office to serviced apartments or hotel).  However, in 
practice, there is considerable uncertainty about the extent to which these requirements are 
implemented and, related, regarding the ‘triggers’ or ‘thresholds’ that are applied in practice to 
such questions.  It is understood that building surveyors exercise considerable discretion in 
determining when Code requirements are required to be complied with, and that there is a lack of 
clarity and understanding of the requirements.  Clarifying these arrangements, including for 
building professionals, and ensuring they are consistently applied, could in itself amount to a 
significant policy measure that would lift the energy performance of the existing building stock over 
time. 

Minimum standards for appliances and equipment, delivered through the Greenhouse and Energy 
Minimum Standards (GEMS) program aim to reduce energy consumption in existing commercial 
buildings. Key issues limiting the impact of this policy measure relate to compliance, coverage and 
contemporariness. Increasing the coverage of energy efficiency technologies is paramount as a 
means to increase the impact and bring the policy up-to-date. Literature has found that Minimum 
Energy Performance Standards (MEPS) and/or labelling should be expanded to cover all significant 
building components, as well as including high-performing glazing and heat recovery ventilation 
systems.89  

An extension of minimum standards policies to encourage best practice could include the 
introduction of high-performance energy stands (HEPS) which could be set by product to provide 
context for ‘stretch-Code’ or ’above-Code’90. Greater compliance with minimum standard policies 
can be improved by post construction verification of building Code as-built energy standards and 
potentially when there a change of owner to ensure performance has not deteriorated91. 
Additionally, greater resources are required to ensure better compliance with the scheme. 
Mechanisms for this tend to be capital intensive and include different types of reporting software, 
physical inspections and design of what constitutes compliance. It has been found that the GEMS 
program currently delivers approximately $1 billion in avoided energy costs across Australia which 
translates into emissions reductions of 1.5%.92 

Overall, minimum standard policies appear to rank highly against the applied criteria with the 
literature finding them highly cost-effective and impactful in terms of energy and emissions 
savings. Minimum standards policies such as the building regulations are quite specific as they 
apply to new buildings and major renovations with GEMS and MEPS being somewhat broader in 
their impact as many of the appliances and equipment covered in them are used in other 
applications. Additionally, these types of policies tend to fit well within the existing policy 
frameworks as the conclusions from the literature tend to recommend maintaining the existing 
structures with increased targets and broader scopes. 

 Building ratings and disclosure 

Building rating and disclosure schemes, both voluntary and mandatory, have been useful in 
improving building energy performance through increasing awareness, providing a platform for 

                                                             
89 International Partnership for Energy Efficiency Cooperation, Building energy efficiency task group’s zero energy building 
definitions and policy activity: An international review, 2018 
90 Property Council of Australia, Toolkit spreadsheet literature review, 2019 
91 Shergold and Weir, Building confidence: Improving the effectiveness of compliance and enforcement systems for the 
building and construction industry across Australia, 2018 
92 DataBuild, Greenhouse and Energy Minimum Standards (GEMS) review, 2015 
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comparison and monitoring and realising benefits of energy efficiency. Examples of such voluntary 
rating schemes in the commercial building domain include NABERS and Green Star.  

There is an important distinction, however, between voluntary and mandatory disclosure.  
Voluntary disclosure is most likely to occur for ‘good’ buildings, as a means of drawing attention to 
high standards of energy performance.  However, this also means that poor and average buildings 
are unlikely to be rated, or those ratings disclosed.  This creates a ‘selection bias’ in the market, 
with owners of poor buildings having an incentive to conceal that poor performance.  Mandatory 
disclosure overcomes the selection bias and informs consumers about both more and less energy 
efficient buildings, enabling more informed choice.  This in turn creates incentives for owners of all 
buildings – and particularly the poorly performing ones – to invest and lift their performance.  Also, 
there is evidence of very low-take of some NABERS ratings tools, such as hotels, on a voluntary 
basis.  The highest take-up is in offices, where mandatory disclosure applies (see the CBD scheme, 
below).  

A core area of improvement for existing buildings ratings – and in particular NABERS - lies in 
broadening the types of buildings covered, and this is already planned by the NABERS team. 
Furthermore, greater adoption of such third-party verification tools complements mandatory 
disclosure and the building regulations by providing a platform for recognising high performance 
for government and industry leaders. 

Similar opportunities for broadening the coverage of mandatory disclosures exists in the form of 
expanding the current Commercial Building Disclosure (CBD) schemes to more building classes, 
such as retail and apartments blocks as well as lowering the minimum floor area threshold below 
1000m2. This is in light of the recent lowering in 2017 from 2000m2 to 1000m2  93.  Benefits of 
mandatory disclosure have been found for both tenants and building owners. In effect, and for the 
time being at least, expansion of the CBD program is limited to classes for which NABERS ratings 
tools already exist.  Alternatively – and as discussed further below – different forms of disclosure 
could be envisaged. 

Another issue with the NABERS and CBD schemes is that they measure the total change in energy 
efficiency over time. This is valuable information to have, however, it tells us nothing about the 
causation.  i.e. whether a drop-in energy intensity over time was caused by one of, or more likely 
combination of, NABERS/CBD, technology change, market changes, other policy measures 
including the Building Code, retailer obligation schemes, GEMS, etc.  A lot more work would need to 
be done to demonstrate, conclusively, what incremental impacts are attributable to each of these 
schemes – particularly voluntary schemes where there is little leverage, but even mandatory but 
non-prescriptive schemes94, like CBD. 

Ownership and management arrangement differ widely for commercial buildings, from high end 
institutional ownership where capacity, motivation and tenant demand for energy efficiency is 
higher. For non-premium and mid-tier buildings, as noted, there is likely to be a much lower focus 
on energy efficiency.  These buildings may be competing in smaller markets, for tenants with less 
‘brand’ interest in efficiency, and these buildings may also be owned by smaller or foreign entities, 
with less professional building management arrangements in place.  Building markets also vary 
considerably across the building classes. For example, schools have a less competitive market than 
offices or retail. An added benefit of making ratings mandatory for less competitive buildings is that 
it can effectively push building owners into action, which can then flow into better governance in 
terms of corporate responsibility and risk management, for harder to reach building classes. 

                                                             
93 Australian Government, Changes to the commercial Building Disclosure Program, 2019 
94 That is, the building owner is free to determine whether to respond to the disclosure signal or not and, if so, how they 
respond and to what degree. 
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A recent preliminary review of the CBD program for the DoEE95 made the following 
recommendations to the design of the policy which relate to improving the energy performance of 
the commercial building stock: 

► Clearer defining of the objectives 

► Changing to a periodic trigger 

► Adjusting the size threshold to account for the whole building rather than just the office 
space 

► Expanding the program to shopping centres, hotels, co-location data centres and private 
data centres 

International experiences provide insight into effective and efficient implementation techniques of 
such as the rating and disclosure schemes listed above. Extensive stakeholder engagement is 
advised to maximise buy-in as well as provide readily accessible support and guidance to assist 
building owners in making optimal decisions. There is also a place for communication and 
awareness measures to inform and motivate action in interested parties. Standardised procedures 
that allow adaptability to different applicant needs, can help to facilitate ease of use through 
repeatability. Finally, it is critical to have an ambitious and increasing stringent criteria with regular 
review to increase certainty and maintain a cutting-edge standard. Politically, simple rating and 
disclosure performance tend not to be very controversial and have proven to be acceptable. 

Building ratings and disclosures appear to rank highly against the applied criteria, with the 
literature finding mandatory options to be highly cost-effective and impactful in terms of energy 
and emissions savings. Voluntary rating schemes are evaluated similarly, though with less cost-
effectiveness compared to mandatory building disclosures due to their uptake. These policy levers 
can be targeted with the ability to even distinguish between different commercial building types. 
Furthermore, they fit smoothly within existing frameworks as the consensus in the literature is to 
expand current schemes rather that create new and competing schemes. 

 Energy efficiency obligation schemes (EEOSs) 

Obligatory energy efficiency savings schemes have proven to be a successful and effective 
mechanism for capturing the societal benefit associated with energy efficiency in addition to the 
intrinsic cost savings. In Australia this comes in the varied form of a ‘white certificate’ system in 
Victoria (VEU) and New South Wales (ESS). Distinct from the EEOSs in ACT (EEIS) and South 
Australia (REES). 

Considerable benefits could be achieved by with more coordination of the current state-based 
schemes into one national scheme that covers all states and territories, including those not 
currently using a scheme.  

Most of the existing schemes offer a ‘NABERS upgrade’ activity and have a generic ‘project-based’ 
method that in theory can be applied to any efficiency upgrade, with appropriate measurement and 
verification before and after. 

Commercial lighting upgrades have been the predominant project type for these schemes. 
However, with LED lighting becoming the industry standard, support for lighting upgrades is 
generally being phased out (as non-additional).  This makes it less clear what specific activities are 
likely to dominate the savings generated by these schemes in future. 

A broader consideration of projects such as refrigeration, fan and pump tuning, retro-
commissioning and recommissioning would increase coverage whilst still maintaining a focus on 

                                                             
95 The Centre for International Economics, Independent review of the Commercial Building Disclosure Program, 2019 
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high energy saving activities where they are not already included96. It is worth noting that the VEU 
has a voluntary component which allows large energy users to opt in, who were historically 
excluded from the former VEET due to their participation in the past EPA Victoria’s past 
Environment and Resource Efficiency Plans (EREP). This allows firms to create certificates when 
implementing eligible energy efficiency improvements. 

A stable pathway of energy efficiency targets into the future is important to provide certainty to 
encourage constant and increasing investment and implementation. Market uncertainly due to the 
at times volatile certificate prices can provide a disincentive for organisations looking for a secure 
cashflow.  Particular areas of improvement lie in reducing red-tape where practical and broadening 
the types of projects eligible for certificates. In certain schemes, more could be done on engaging 
with regional stakeholders such as targeted accreditation subsidies, information campaigns and 
greater dialogue with regional industry associations. 

EEOSs extend beyond the borders of Australia with a strong international precedent in Europe and 
America. Currently in the EU, there is an obligation that Member States have an EEOS or similar 
measure while in the USA these EEOS take the form of Energy Efficiency Resource Standards 
(EERSs) and are in place in 26 states despite no federal mandate as of June 201797. The core 
learnings of the Europe’s experience with EEOSs are public policy discipline in ambition and 
consistency of goals, flexibility between jurisdictions, patience for results, and regular and rigorous 
program assessments and evaluations. Similar themes appear when reflecting on the lessons 
learned in the US with clearly defined ramp up periods in ambition to account for regulatory lag, 
target ambition and stakeholder consultation.  

A review of different EEOSs in Europe found that all of the schemes had a net positive impact on 
energy cost98 with significantly cheaper cost of energy under the EEOS compared to standard retail 
pricing. A snapshot from this work is shown in Table 30.  

Table 30 Comparative weighted energy costs under European EEOSs and standard retail pricing 

Country Time period of scheme 
Weighted average EEOS cost of 

lifetime energy savings 
(Eurocent/kWh) 

Weighted average retail prices of 
comparable energy supply for 

relevant sectors (Eurocent/kWh) 

UK 2008-2012 1.1 10 

Denmark 2015 0.5 13 

France 2011-2013 0.4 9 

Italy 2014 0.7 9 

Austria 2015 0.5 8 

 

The International Energy Efficiency Scorecard, which in 2018 ranked Australia worst for energy 
efficiency in the developed world, finds the core two issues in some of the Australian state schemes 
relate to 1) price opacity due to bilateral trading, as opposed to the possibility of all certificates 
traded on a spot market and 2) an avoidance of deeper savings due to the mechanism required for 
registering energy savings99. However, recent rule changes in 2016 are expected to rectify this in 
NSW. NSW’s ESS was estimated to deliver 11TWh of electricity lifetime savings with corresponding 
lifetime cost of $1.6bil as of April 2015100. 

                                                             
96 Australian Institute of Refrigeration, Air Conditioning and Heating, NSW Energy Savings Scheme review – Issues paper, 
2014 
97 Nadel et al., Energy Saving Obligations Across Three Continents: Contrasting Approaches and Results, 2017 
98 Rosenow and Bayer, Costs and benefits of energy efficiency obligations: a review of European programmes, 2017 
99 ACEEE, The International Energy Efficiency Scorecard, 2018 
100 NSW State Government, Review of the NSW Energy Savings Scheme Part 2: Options paper, 2015 
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Upon application of EY’s evaluation criteria to the diverse collection of literature, EEOSs appear 
highly impactful in terms of energy and emissions savings as well as very cost-effective. However, 
they possess a low level of specificity to the commercial building sector as EEOSs typically apply to 
all energy consumers above a certain energy consumption threshold. Such schemes have the ability 
to interact well within the broader energy policy landscape though the consensus in the literature 
to amalgamate the current state-based schemes into a national one. This effectively translates into 
removing the current EEOSs and creating a new national scheme which would have material 
transitional implications. 

 Financial incentives 

Fiscal incentives can provide an opportunity to reduce the capital expenditure required and 
encourage commercial uptake of energy efficiency equipment. Linking financing incentives to 
specific energy efficiency technologies is a method to allow technological banding and direct 
resources to more efficient options. Additional to this is the opportunity to link financing to certain 
energy performance ratings or minimum standard policies to ensure high quality and performance.  

Financial incentive opportunities also exist such as subsidies for energy efficiency audits or 
investment, soft loans, grants and subsidies101 though do come with an associated high cost for 
government. It is notable that there is potential for overlap across state and federal jurisdictions of 
government and hence it is important for coordination to achieve coverage of the right areas and 
avoid double-counting. 

Commercial leasing arrangements can also be improved with greater disclosure of energy 
performance in leasing agreements, including in gross leases where energy costs are included102. 

Over two thirds of all countries have been found to have economic measures for energy efficiency 
as of almost a decade ago highlighting the maturity of energy efficiency technology103. To provide 
perspective, the IEA104 has found that globally, investment will need to increase by approximately 
65% to meet their faster transition scenario which involves an energy-related emissions reduction 
of 75% by 2050 and a decrease in carbon intensity for end-use sectors of 65% by 2050.  

There appears a growing trend for such policy instruments in Australia with Bank Australia recently 
announcing financing for the upscaling of the Victorian Environmental Upgrade Agreement (EUA) 
to a national level. The EUA is a fixed-rate, loan for up to 20 years covering the capital for energy 
efficiency upgrades with the payback coming out of energy savings and most importantly, it doesn’t 
need to be repaid if the building is vacated105. Other funding sources include the Clean Energy 
Finance Corporation. 

The education and health sectors, in which buildings largely come under government control, have 
different business models, tenant and demand, and business drivers to other commercial services.  
Specific funding vehicles and purposes for government energy efficiency projects can be effective. 
Energy Performance Contracts have proven to be successful vehicles for funding (and guaranteeing 
savings) for large energy efficiency investments. For example, the Department of Health and 
Human Services in Victoria is undertaking EPCs across hospitals in Victoria, with multi-million dollar 
investments, via funding secured from Treasury. There are numerous EPCs successfully delivered 
in local government, federal government and Hospitals in the UK since 2010 such as through the 
London REFIT program. 

Overall, fiscal incentive policy instruments have enormous potential for large energy and emissions 
reductions, largely due to the significant barrier to capital which they help to overcome. From a 
cost perspective, there is obviously a proportional burden imposed on the government from such 

                                                             
101 American Council for an Energy-Efficient Economy, Financial incentives for energy efficiency, 2016 
102 Low Carbon Living CRC, Best Practice Policy and Regulation for Low Carbon Outcomes in the Built Environment, 2017 
103 Global Carbon Capture and Storage Institute, Financial and fiscal incentives, 2019 
104 International Energy Agency, Perspectives for the Clean Energy Transition: The Critical Role of buildings, 2019 
105 Poppy Johnston, EUAs get a new name and go national – at last, 2019 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   131 
 

policies though this directly improves the cost-effectiveness for energy efficiency implementers, 
often with the ability to overcome the motivation barrier often faced.  

 Government procurement 

There is a significant opportunity for increasing the energy efficiency of existing commercial 
buildings tenanted and owned by government.  

A key issue is that most government procurement policies were established several years ago and, 
with exception on NSW, have not been updated to keep pace with market trends.  

Government buildings – particularly government-owned buildings, including institutional buildings 
like hospitals, universities, galleries, etc. typically lack strong market drivers for efficiency.  
Premium offices would be an exception – as noted, these are likely to be owned by large institutions 
and very professionally managed. However, the majority of government owned or occupied building 
will not be premium office spaces. Therefore, standards are likely to be necessary to substitute for 
market forces – particularly in ‘non-traded’ buildings (schools, hospitals, etc.). 

The NSW’s recently updated Government Resource Efficiency Plan (GREP) seeks to reduce the NSW 
government’s operating costs and lead by example in increasing the efficiency of its resource use. 
The policy focuses on four main areas – energy, water, and waste and air emissions – and ensures 
that government agencies are empowered to address rising resource costs, use their purchasing 
power to drive down the cost of new technologies and services and also show leadership in their 
decision making.  This includes minimum NABERS ratings for owned and leased offices and data 
centres; minimum standards for new electrical appliances and equipment; minimum standards for 
new buildings and fit-outs; and energy savings targets across government. However, challenges 
have arisen in gaining approval (mainly financing), which have inhibited much of the energy 
efficiency project implementation while the NABERS benchmark of 4.5-stars may no longer be 
leading practice106. There have also been issues regarding keeping minimum standards for 
appliances and equipment updated given the evolving market. Greenpower purchasing mandates 
and solar PV installation targets have not been problematic due to the ease of compliance and 
falling costs respectively. 

The property sector, through the PCA, has recommended that the government set net-zero 
emissions targets in government buildings by 2030 with increased requirements surrounding 
transparency and performance of government owned and leased buildings107.  

Green leases for government tenanted (and owned) buildings could be applied. This could also 
extend to the private sector through groups like CitySwitch or the Better Buildings Partnership. 
Owner occupied buildings might be an example where this could be limited.  

Mechanisms and targets for government procurement of greater energy efficiency within existing 

commercial buildings could include:  

► Adopting building upgrade processes such as Victoria’s Greener Government Buildings 
program 

► Setting up a public register of the NABERS ratings for all government buildings 

► Displaying the voluntary energy rating scheme (primarily Green Star and NABERS) in a 
public space within government buildings 

                                                             
106 Office of Environment and Heritage, First review of the NSW Government Resource Efficiency Plan (GREP), 2018 
107 Property Council of Australia, Election Recommendations, 2019 
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► Committing to align government office tenancy ratings with the base building ratings to 
improve operational performance.  

► Only occupying NABERS 5+ star buildings 

► Improved NABERS Energy and Green Star tenancy ratings from education and behaviour 
change (CitySwitch programs). 

► NABERS Energy and Green Star ratings for government owned and occupied buildings 
disclosed on a government website.  

► Preference for hiring event floorspace at hotels with higher efficiency ratings 

 Information and capacity building 

Lack of information and awareness of potential energy efficiency opportunities remains an issue for 
some commercial building owners and/or tenants. Improvements that address this literacy barrier 
include the development of more effective information platforms, awareness campaigns and the 
development of tools which allows building operators to make better decisions.  

The two core pillars of this are basic information relating to energy efficiency and web-based tools 
that empower users to utilise what energy data and information they have access to. These can 
take the form of websites which with general information, such as NSW’s Sustainability Advantage 
program, or more specialist information, as is the case for Victoria’s ResourceSmart which is 
tailored to schools. The education challenge is compounded in smaller, mid-tier existing commercial 
buildings due to the lack of scale and resources for training qualified professionals. 

There is limited literature available as to the effectiveness or lack thereof of energy and building 
management policies. This is likely due to the fact that they are very building specific and there is 
little to no government jurisdiction as to individual buildings management. However, cost 
evaluations undertaken for the NSW government of the NSW Energy Saver Program (ESP), which 
subsidised energy audits and assisted with energy efficiency business case development, found it to 
be a lower cost policy option relative to others run by the government108. This did however, stand 
in contrast to the Energy Efficiency for Small Business Program (EESBP) which provided subsidised 
targeted action plans and energy efficiency planning assistance to small business and was found to 
be a mid-range cost policy option. 

The increasing consideration of climate risk when assessing a broader risk profile presents an 
opportunity in the building sector for lower insurance premiums for more energy efficient buildings. 
There is scope for government to introduce fiscal policies incentivising this though potentially more 
impactful is the possibility of informational programs about what the market offers or cooperation 
with lenders and insurers to inform consumers. 

Education and awareness policies are difficult to evaluate as the impact they have can be difficult to 
quantify. With this in mind, there appears to be consensus in the literature that they are worthwhile 
given the market failures of information access and limited rationality that affects energy efficiency 
so prominently. Education and awareness raising appear moderately impactful and cost-efficient 
with high degrees of specificity possible depending on the design of the policy. The focus of these 
polices, similar to that of government procurement options, translates into a smooth integration 
with other policy systems. 

 Data sharing 

A lack of reliable data relating to building energy consumption and energy saving opportunities 
inhibits the reduction of emissions in existing commercial buildings. This challenges large 

                                                             
108 Jacobs (for the NSW Office of Environment and Heritage), NSW energy efficiency programs cost benefit analysis, 2014 
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organisations of all types, including government, where there is significant scope for greater data 
sharing and cooperation between agencies and across different levels of government.  

There is a general lack of data on commercial building energy intensities and implemented savings 
projects, beyond well traded building classes such as for large office and retail buildings. A greater 
emphasis could be placed on improving the quality of data109, and there is scope for investing in 
better data collection and sharing, possibly linked to existing voluntary schemes such as NABERS, 
Green Star and toolkits such as are being developed by the Property Council of Australia.  

The Canadian government for example, has invested in collecting energy audit data, recognising 
the public value in capturing such information. Whilst there are plenty of energy audit programs 
initiated through government support programs in Australia, EY analysis shows that only a few 
datasets are useful in terms of having recorded % savings and capitals costs. Which are needed to 
leverage the data for application and comparison with other buildings, regions etc. This could be 
easily remedied by having a common agreed basis upfront, amongst government departments, for 
recording the results from energy audit reports. 

 Market transformation 

A market transformation approach would combine regulations and incentives discussed above. For 
example, linking under-utilised technologies with minimum standards or ratings schemes, to ensure 
maximum benefits from both policies. A performance standard could be introduced using the future 
‘top runner’ approach, such as has been used by the Japanese government. Every 3 years, the 
most efficient product in the market is chosen as the ‘top runner’. Then in 3 years’ time the 
minimum standards are set in line with that top runner. Market transformation may also include 
taking a wider perspective to identify opportunities. For example, high performance glazing is 
relatively expensive and there is high demand for a range of imported products, although there is 
an established glass and glazing manufacturer in Australia.  Encouraging more local manufacturing 
might help to drive market transformation in the supply chain. 

After the ABCB established minimum energy efficiency provisions in the early 2000’s, Australia’s 
sole glass manufacturer installed a Pyrolytic Coater in the Dandenong plant to cater for the first 
round of market transformation. Over the last decade more than $300million has been invested in 
building product capabilities that match the current performance requirements to meet building 
standards. The next wave of building code targets will likely receive similar commitment to 
investment from this manufacturer.  

9.4 Regional policy mapping 

This section outlines the current policies in place for improving the carbon and energy performance 
of the commercial building stock in Australia. 

 Current energy and emissions targets 

Table 31 below summarises targets relevant to energy efficiency and emissions in place in each 
jurisdiction. 

Table 31- Current Energy Efficiency Targets by Australian Jurisdiction 

Jurisdiction Targets 

ACT Net zero emissions by 2045 (on 1990 level) 

Emissions reductions of 40% by 2020, 50-60% by 2025, 65-75% by 2030, 90-95% by 2040  

100% renewable energy by 2020 

                                                             
109 Green Building Council of Australia, A carbon positive roadmap for the built environment, 2017 
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All new ACT public schools and government buildings will be 100% powered by renewable electricity by 
2040 

The territory’s bus fleet to be entirely electric by 2040 

30% tree canopy target and a 30% surface permeability target 

NSW Net zero emissions by 2050  

Achieve 16,000 GWh in energy savings by 2020  

Assist 50% of NSW commercial floor space to achieve a 4-star NABERS rating by 2020  

Support 220,000 low income households to reduce energy use by up to 20% by 2014 

VIC Net zero emissions by 2050  

50% renewable energy target by 2030 

Under the VEET scheme, achieve 6.5 Mt CO2-e in energy savings by 2020 

SA 60% emissions reductions by 2050 (on 1990 levels)  

WA None evident 

QLD Net zero emissions by 2050  

50% renewable energy target by 2030 

TAS Net zero emissions by 2050  

Currently achieving net zero emissions, with a downturn in forest harvesting 

NT Net zero emissions by 2050 

10GW renewable energy roll-out by 2030 
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 Current policies  

Australia has a blend of federal policies and regional policies administered at a state (or council) 
level of government. The prominence of state-based policies creates a disparity at a federal level 
between the different policy ecosystems within Australia. The map below displays the various 
polices, relevant to energy and emissions efficiency, currently operating in Australia, by 
jurisdiction.  

 

Figure 40 - Existing policies affecting energy and carbon performance in mid-tier commercial buildings in Australia 

 

National 

The nation-wide focus for commercial buildings is centred on ratings and disclosure policies. 
NABERS, a voluntary operational energy performance rating scheme, is currently effective as a 
comparison tool for developers and tenants alike. There are plans to expand NABERS Energy as a 
voluntary rating tool to additional building sectors.  

With NABERS already operational, the cost of the roll-out would be lower than a completely new 
scheme. There are similar views regarding expanding the CBD program to include smaller buildings 
below the current 1000m2 threshold. 

The following defines the core policies the federal government currently has in place: 

► NCC: stipulates the legal minimum standards required for the design and construction of 
new buildings and new building work in existing buildings with respect to safety, health, 
amenity and sustainability 
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► National Australian Built Environment Rating System (NABERS): can be used to measure a 
building’s energy efficiency, carbon emissions, as well as the water consumed, the waste 
produced and compare it to similar buildings. It is a voluntary ratings system that can be 
used for comparison 

► Commercial Building Disclosure (CBD): a mandatory regulatory program that requires 
energy efficiency information to be disclosed in most cases when an office space of over 
1000m2 are offered for lease or sale. 

► More broadly, Australia has committed under the Paris Agreement to reduce emissions to 
26-28 per cent on 2005 levels by 2030. 

The other predominant national energy efficiency policy that applies across Australia is the MEPS 
program within the GEMS legislation which sets minimum energy efficiency standards for 
equipment and appliances. This more broadly falls within Australia’s E3 Energy Productivity plan. It 
is currently effective though the equipment to which it applies could be broadened in conjunction 
with raising the minimum energy performance to reflect improving technology. 

Historically, the National Solar Schools Program (NSSP), which granted up to $50,000 if a school 
installed a grid-connected solar PV system of minimum 2kW capacity, was a reasonably effective 
fiscal policy. The program closed in June 2013 with overall outcomes of over $217mil provided to 
5,310 (or 60%) of Australian schools and the generation from the solar PV installed equating to 
enough electricity to power 4600 average households. 

Victoria (VIC) 

Victoria has multiple schemes for improving the energy and carbon performance of existing 
commercial buildings. The VEU (formerly VEET) has been highly successful with commercial lighting 
as well as other projects. The scheme has evolved beyond its initial phase in the residential sector 
to cover a broad range of energy savings projects, with a project-based methodology for 
measurement and verification of energy savings. A review is currently underway to determine post-
2020 targets. 

Victoria has the largest proportion of mid-tier office buildings without a NABERS rating110. Hence, 
there is an opportunity to improve energy efficiency through enforced ratings. Sustainability 
Victoria found that ownership is a key driver on whether buildings are NABERS rated. Institutionally 
owned buildings have the highest likelihood of rating followed by privately owned, with strata-
owned buildings the least likely. This acts as evidence that the national CBD program is having 
some effect. Buildings that are leased are also more likely to be NABERS rated and have 
environmentally sustainable design (ESD) features installed.  

The following lists some of the key policies that the Victorian government currently has in place: 

► Greener Government Buildings: In FY18 it funded over $15 million in energy efficiency 
upgrades across existing government buildings including several hospitals and educational 
facilities in both metro and regional areas. These projects each has a payback period of 
less than 5 years and have been aggregately estimated to achieve at least $3 million in 
energy savings and reduce over 12,000 tonnes of greenhouse gas emissions per annum.    

► Better Commercial Buildings Program: (administered by Sustainability Victoria) provides 
grants up to $30,000 to have energy audits, efficiency measures implemented, or 
efficiency measured 

► Environmental Upgrade Finance (EUF): A council-based financing mechanism that assists 
businesses with access to capital for energy efficiency projects. 

                                                             
110 Savills (for Sustainability Victoria), Mid-Tier Offices Investment Performance Study, 2017 
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► Victorian Energy Upgrades (VEU) scheme: assists consumers to improve energy efficiency 
and reduce greenhouse gas emissions by giving businesses (and households) access to 
discounted energy-efficient products and services. Accredited providers that deliver these 
financial incentives can generate Victorian Energy Efficiency Certificates (VEECs). The 
number of certificates generated is based on the greenhouse gas savings that are 
associated with the product or service. The level of incentive or discount received by 
households and businesses varies depending on the market activity and certificate price. 
Participants that are accredited under the program, referred to as ‘Accredited Persons’ 
can offer discounts on selected energy saving products that have also been accredited 
under the program. VEECs are generated through the reduction in energy use and liable 
parties such as electricity retailers purchase the VEECs. One VEEC is equivalent to one 
carbon tonne of carbon abated and a target of 6.5 million tonnes has been set for 2020. 
Approximately, 20,000 businesses received financial assistance to undertake an upgrade 
in FY18. 

► ResourceSmart: A Sustainability Victoria initiative that teaches schools how to be more 
energy efficient through an energy audit and curriculum activities followed by a state-wide 
competition to reduce energy consumption. 

► Local Government Energy Saver Program: A capacity building program operated by the 
State Government for regional local councils to provide assistance with technical 
competency, prioritisation and implementation of energy efficiency projects. 

► Take2 Pledge: a voluntary and non-binding pledge program that allows individuals, 
businesses, councils, community organisations and education facilities to pledge action 
against climate change. 

New South Wales (NSW) 

NSW has a varied set of policy options in place. The Energy Saving Scheme (ESS), an energy 
efficiency obligation scheme, is working well and currently under review. There is also a minimum 
requirements scheme in use for government buildings which ensures they meet energy efficient 
criteria. Additionally, the NSW government has found NABERS and the CBD program very useful. 
For future policies they would like to expand on current ratings systems, such as NABERS. There 
also appears a focus on exploring specific policy options for low-to-mid tier buildings as these have 
been the hardest to reach through existing policies, primarily due to their lack of capital or 
incentive to make changes. 

The following defines the core policies that the NSW government currently has in place: 

► ESS scheme: creates financial incentives for organisations to invest in approved energy 
savings projects by receiving certificates for each MWh of energy avoided with a mandated 
quantity target effectively setting the certificate price through the market 

► Government Resource Efficiency Policy (GREP): sets minimum standards for appliances, 
lighting, NABERS ratings, energy reduction targets, solar PV deployment compulsory for 
all government agencies with above 100 employees 

► Sustainability Advantage: provides medium to large businesses in NSW with advice, 
training, education and networking opportunities to develop their environmental 
sustainability practices and reduce operational costs.  

NSW is currently undertaking a review of post-2020 targets under ESS. 

Tasmania (TAS) 

Tasmania currently has no obligatory energy efficiency scheme though does have an interest loan 
scheme for households and small businesses, which is being looked to as an example by other 
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States.  The Tasmanian Energy Efficiency Loan offers small businesses with medium (up to 
$10,000) to larger (up to $40,000) loans for energy efficiency investments. Eligible technologies 
cover a range of energy efficiency options. 

It also has a program for energy efficiency audits. However, both of these schemes have historically 
had a poor uptake rate. Therefore, a government procurement policy, which could for example 
specify minimum NABERS requirements, could have a significant impact. 

Tasmania has stated an interest in further policies focussed on information and capacity building, 
with the aim to improve availability of information on the benefits of energy efficiency upgrades 
outside of common ratings and disclosures, to both tenants and owners. They have indicated this 
could increase the uptake of energy efficient products. Furthermore, there appears to be a focus on 
enforcement options rather than purely financial incentives though low-interest finance is worth 
exploring. 

The following defines the core policies the Tasmanian government currently has in place: 

► Mandatory Government Emissions Reporting: software is being developed which must be 
used by all departments, to identify projects which could achieve emissions savings. 
Additionally, all departments must have emission reduction plans with progress publicly 
disclosed on an annual basis. 

► Power$mart businesses: 70% of the cost of an energy audit can be subsidised by the 
Tasmanian government for large businesses 

► Tasmanian Energy Efficiency Loan Scheme (TEELS) - The Tasmanian government, in 
partnership with Aurora Energy, committed up to $20 million towards no-interest loans for 
Tasmanian small businesses to install energy efficient equipment and appliances. 

Queensland (QLD) 

Queensland is still in the early stages of developing climate response policies, including for the 
building sector and for Government’s operational emissions including buildings-related energy use. 
Across government, there has been consideration of concepts such as setting trajectories or 
‘transition plans’ to reach our emission reduction targets.   

Queensland has a range of energy efficiency policies in place with its 'ecoBiz' program their most 
successful to date. 'ecoBiz' provides grants to small businesses and payback for medium and large 
organisations. Though this initiative did reap positive results, it was found to be far too resource 
intensive to be implemented on a large scale. 

There is potential for the existing NABERS rating system to be better leveraged within government 
operations, possibly through minimum requirements or compulsory disclosure. The ability to 
compare across the state and nationally is also of great interest. A lack of relevant and useful data 
plagues the state with greater data sharing across state jurisdictions and appealing option. 

The following defines the core policies the Queensland government currently has in place: 

► ecoBiz: designed to improve energy efficiency through grants of up to $3000 for small 
businesses, with reimbursement for energy saving measures available to energy retailers 
and larger businesses contingent on the project payback 

► Advancing Clean Energy Schools (ACES) program: $97mil investment over three years to 
reduce energy costs across QLD through solar and other energy efficiency measures. The 
initiative commenced in 2018 and is set to run until 2021.  
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Western Australia (WA) 

WA currently has little in terms of policy for energy and carbon performance in existing commercial 
buildings and thus has a significant opportunity for improvement. The national CBD and NABERS 
policies are in action, and the WA government have recently announced plans for an emissions 
policy for large projects assessed by the Energy Protection Authority. There are also some energy 
efficiency policies relating to the procurement of new buildings and tenancies, including the 
Government Office Accommodation Policy, which directs general government agencies to procure, 
fit-out, refurbish and manage office accommodation in accordance with the policy.  

South Australia (SA) 

South Australia has the Retailer Energy Efficiency Scheme (REES) in place. REES obligates 
electricity and gas retailers to audits to ensure they meet their required energy efficiency targets. 
The scheme is currently under review. South Australia has also found that hot water standards 
have worked well historically. 

The following defines some of the key policies the South Australian government currently has in 
place: 

► Retailer Energy Efficiency Scheme (REES): the REES is a South Australian government 
energy efficiency scheme that provides incentives for South Australian businesses (and 
households) to reduce their energy consumption. The mechanism for this is through 
establishing energy efficiency and audit targets to be met by electricity and gas retailers 
with penalties for non-compliance. A review is currently underway to determine whether or 
not REES will continue beyond 2020 and, if so, what targets will apply.  

► Sustainable Schools Program (SSP): the SSP provides up to $250,000 for solar PV 
installations and/or $25,000 for LED lighting upgrades to selected schools 

Historically, The South Australian Energy Productivity Program provided approximately $30m to 
large businesses to incentivise investment in energy productivity measures in the form of two 
components – an audit grant program and an implementation grant program. It was available to 
businesses consuming more than 160MWh of energy per year with grants equal to 75% of the cost 
of a Level 2 audit available. 

Building Upgrade Finance (formerly Environmental Upgrade Finance): a mechanism which helps 
building owners to access loans to improve the energy, water and environmental efficiency of 
existing commercial buildings (including retrofitting). 

Australian Capital Territory (ACT) 

The ACT has established a Climate Change Strategy that includes the development of a plan to 
achieve net zero emissions from gas by 2045, applying a social cost of carbon in government 
procurement and capital works, and meeting the ACT’s emissions reduction targets without the 
purchase of offsets. All new ACT public schools and government buildings would be 100% powered 
by renewable electricity and the territory’s bus fleet will be entirely electric by 2040. The Strategy 
includes a 30% tree canopy target to reduce the impacts of urban heat and a 30% surface 
permeability target. 

The ACT has three principal energy and carbon performance schemes for existing commercial 
buildings which act in addition to national schemes such as the E3 Energy Productivity Plan. There 
are the Actsmart Energy Programs, Energy Efficiency Improvement Scheme (EEIS) and Next 
Generation Energy Storage Program (primarily household though applies to smaller commercial 
buildings). It is also worth noting that the ACT’s commitment to carbon neutral electricity by 2020 
significantly reduces the emissions performance of buildings though does not affect the energy 
performance. 

The following defines the core policies the ACT government currently has in place: 
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► Energy Efficiency Improvements Scheme (EEIS): a form of EEOS which was harmonised 
with its counterparts in SA, NSW and VIC in 2016111 

► Actsmart Energy Programs: forms an education platform that covers the residential, 
commercial, education and broader community sectors112 

► Next Generation Energy Storage Program: an $825/kW rebate up to 30kW on batteries for 
new grid-connected PV systems 

Northern Territory 

The Northern Territory is in the process of developing a Climate Change Response, which includes 
an aspirational target of net zero emissions by 2050 and says a 10GW renewable energy roll-out in 
the NT by 2030. It is expected that this could create more than 8,000 jobs and bring $2 billion in 
revenue. It will develop climate change risk response strategies for government services and assets 
in climate-sensitive sectors, and climate risk would be considered “across government decision-
making”. The plan says the territory could gain additional export revenue if the minerals sector 
focuses on the minerals required for production of renewable technologies. 

 

 International policies 

Global Overview 

 
Global building emissions have been steadily rising by approximately 1% p.a. since 2010113. Within 
this, coal and oil use have remained relatively constant, gas has matched the 1% p.a. increase whilst 
electricity consumption has grown at 2.5% p.a. on average (greater than the average 0.5% p.a. 
improvement in CO2e emissions intensity from electricity). 
 
Promisingly, global building energy intensity declined by 1.3% p.a. between 2010 and 2014, largely 
due to increasing adoption and enforcement of building energy Codes and efficiency standards. Yet 
progress has not been fast enough to offset growth in floor area (3% per year globally) and 
increasing demand for energy services in buildings. 
 
While global energy use per person has remained relatively constant since 1990 at less than 5MWh 
per person per year, OECD per capita energy use has begun to decline from a peak of 12MWh in 
2010 (which may be partly climate/weather related). Critically, to meet the 2-degree scenario, 
average building energy use per person globally must decrease by a minimum of 10% to less than 
4.5MWh by 2025. 

Denmark 

Denmark has a long-term goal for the entire energy supply (electricity, heating, industry and 
transport) to be covered by renewable energy by 2050.  In March 2012 a historic new Energy 
Agreement was reached in Denmark with a wide range of ambitious initiatives, bringing Denmark a 
good step closer to the target of 100% renewable energy in the energy and transport sectors by 
2050.  Part of the Agreement is a Strategy for Energy Renovation of Buildings114, which the 
government expects to reduce heat consumption in existing buildings by 35% before 2050. The 
Agreement includes: 

► Initiatives aimed at office buildings and public buildings 

                                                             
111 ACT Government, How the scheme works, 2018 
112 The ACT Government, actsmart, 2019 
113 International Energy Agency, Tracking Progress Buildings, 2017 
114 State of Green, ‘New Danish Strategy for Energy Renovation of Buildings’, 2014,  

https://stateofgreen.com/en/partners/state-of-green/news/new-danish-strategy-for-energy-renovation-of-buildings/
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► Advance energy renovation of larger buildings through guaranteed offering 

► Advance energy renovation of commercial leases 

► Advance energy-efficient public buildings 

► Initiatives aimed at strengthening competences and innovation to advance energy 
renovation 

► Strengthen development of education and competences within energy 
renovation 

► Strengthen research, innovation and demonstration of energy renovation 

► Initiatives aimed at all building segments 

► Upgrade energy standards for the building envelope, windows, installations in 
buildings 

► Ensure increased compliance with building regulation rules 

► Introduce voluntary energy classes for existing buildings 

► Upgrade energy standards for new buildings 

► Improve information and communication about energy renovation and energy 
efficiency in buildings 

► Target energy companies’ energy saving efforts.  

► Ensure an effective and targeted energy labelling scheme for buildings 

► Ensure better data and tools decisions pertaining to energy renovation 

► Advance good financing frameworks for energy renovation 

In addition, the ‘Energimærkning’ information disclosure program represents best practice115 with:  

► Support tools for industry such as a consultant’s handbook which is considered best 
practice  

► Integration of rating scheme and building Code, including setting future minimum Code 
revisions and aligning with rating categories 

► Requirement for onsite energy audit by an accredited organisation and inclusion of 
detailed costed recommendations for measures to improve building performance. For new 
buildings and significant upgrades under the Code, this may trigger requirements to 
undertake cost-effective upgrades beyond the original design  

► An empirical analysis undertaken on the program in 2010 suggested that a green rating 
(i.e. A to C in an A to G scale) is associated with a 3.7% higher sale price. 

 

                                                             
115 Low Carbon Living CRC, Best Practice Policy and Regulation for Low Carbon Outcomes in the Built Environment, 2017  
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United Kingdom (UK) 

The Energy Act of 2011 committed the government to bring into force regulations making it 
unlawful to let (lease) properties in England and Wales which do not meet a prescribed minimum 
energy performance standard (MEPS) by April 2018. All rental properties, both residential and 
commercial, which require an Energy Performance Certificate (EPC) in accordance with the Energy 
Performance of Buildings Regulations 2012 are within the scope of this regulation.  The Energy 
Efficiency (Private Rented Property) (England and Wales) Regulations 2015 require that from April 
2018 all rented premises within scope are expected to meet a minimum energy standard of an EPC 
rating of ‘E’, meaning that any properties with a rating of “F” or “G” will not be allowed to be re-
leased from April 2018 without some required energy upgrades. From 1 April 2023, landlords must 
not continue letting a non-domestic property which is already let if that property has an EPC rating 
of band F or G. 
 
The Soft Landings Framework was launched by the Building Services Research and Information 
Association (BSRIA) and the Usable Buildings Trust (UBT) in 2009116. It has a focus on the handover 
of new buildings, such that energy efficiency design ratings are realized through effective 
understanding and management of the building during its operation. Although the focus is initially 
on new buildings, it also applies to the operation of new ‘existing’ buildings and can be an effective 
way to drive energy/emission savings in the future building stock. 
 
The framework has attracted interest and support, including from central government who 
launched their own version, Government Soft Landings (GSL) in 2016.  Government Soft Landings 
was first trailed on a Primary School in Reading, followed by roll out across the £60m Education 
Capital Programme in Hampshire. Between 2016 and 2018 it was used for Education and Adult 
Services capital projects in Hampshire worth a further £85m.   
The single biggest barrier to adoption of Soft Landings has been the perception that it creates an 
additional level of complexity and therefore additional cost. However, the long term, whole life cost 
benefits of adoption have been estimated to far outweigh the very modest sums of additional fee. 
Anecdotal estimates of the contribution Soft Landings can achieve in terms of annual energy 
savings are up to £350k per annum on a large secondary school. The problem with this is that these 
savings are usually realised by the end user, and therefore the challenge of split incentives appears.  
 
The Local Government Association notes that the quantitative benefits of running Soft Landings 
are hard to define, firstly because the main way of testing performance is by undertaking a Post 
Occupancy Evaluation (P.O.E.) at around 12 months, which can be resource intensive. Secondly,  
There are many factors in terms of scale, complexity, site, form of contract etc. that make it 
difficult to form a clear picture of quantifiable benefits. It suggests a better approach is to study 
longer term impacts of adoption from a wide variety of sources, and Hampshire council is building a 
database of this. 

California, US 

Rebates and incentives capture a wide range of energy users, sectors and technologies, as 
demonstrated by the California’ Energy Efficiency Incentive Program. In particular, the program 
serves as an example for driving emissions savings within small businesses, schools, shopping 
centres, healthcare, hospitality, retail and office buildings.   
 
California passed Assembly Bill 802 in 2015 requiring utilities to provide whole-building energy use 
information to building owners, significantly simplifying the process of data collection. It mandated 
Californian utilities (including electric, gas, steam, and fuel oil) maintain 12 consecutive months of 
energy usage data and provide this data within four weeks of a request by any building owner.  
 
Disclosure is satisfied through the development and disclosure of reports generated by uploading 
building energy usage data to the ENERGY STAR Portfolio Manager website. Practically this is done 

                                                             
116 Local Government Association, ‘Soft landings for public sector’, 2018 

https://www.local.gov.uk/soft-landings-public-sector
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by setting up an account on the website and authorizing the utility company to release data. This 
represents best practice in regard to utility data access, streamlining the process significantly for 
building owners. 

Canada 

Commercial and institutional buildings accounted for 11% of final energy use and 9% of emissions in 
2014. While energy use in non‑residential buildings increased 32% between 1990 and 2014, it 
would have increased an additional 29% without energy efficiency efforts. Over the same period, 
energy efficiency saved Canadians $4.4 billion in building energy costs117. Commercial and 
institutional buildings saved 10 Mt of emissions, and energy intensity per square meter improved by 
11 % between 1990 and 2014.  This period featured improvements to new building requirements 
for Canada’s building Code. Other notable programs are discussed below.  
 
The U.S. Environmental Protection Agency’s ENERGY STAR Portfolio Manager benchmarking tool 
was adapted to meet Canadian requirements and was officially launched in Canada in 2013. The 
free on-line tool provides building owners with an ongoing review of their building’s energy 
consumption to track performance over time in comparison to other buildings and prompts them to 
make improvements where necessary.  
 
As of March 2016, almost 14,400 Canadian buildings, representing nearly 21% of commercial and 
institutional building floor space, were registered with the tool. This means that 169 million m2 of 
floor space are tracked by the benchmarking tool, six times more than the floor space originally 
targeted through the program. The improved management resulting from the information provided 
by the tool has generated an estimated $37 million per year in energy cost savings for building 
managers, owners and operators, starting in April 2016118. 
 
Local government hold some powers in terms of planning requirements for commercial 
developments and retro fits, which could be explored in Australia as a tool for leveraging emissions 
reductions. British Columbia’s Energy Step Code for local government serves as an example 
program to give local government a best practice standard for promoting energy efficiency in 
building fit outs. 

EU 

The EU has set a target of 20% energy savings by 2020 (compared to projected energy use in 
2020) and 27% or greater by 2030. To meet these targets the EU has issued two Directives in 
relation to building energy performance: The Energy Performance of Buildings Directive 2010; and 
the Energy Efficiency Directive 2012.   
 
The Directives are laws, which individual countries are required to transpose into national law119.  
 
Under the Energy Performance of Buildings Directive 2010:  

► energy performance certificates are required for the sale or rental of all buildings 
(mandatory disclosure)  

► countries must establish HVAC inspection programs or put in place equivalent measures  

► all new buildings must be nearly zero energy buildings by 31 December 2020 (public 
buildings by 31 December 2018)  

                                                             
117 Canadian Government, National Energy Use Database, 2016 
118 Canadian Government, Report to Parliament Under the Energy Efficiency Act, 2015–2016 
119 Low Carbon Living CRC, Best Practice Policy and Regulation for Low Carbon Outcomes in the Built Environment, 2017 
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► countries must set minimum energy performance requirements for new buildings, for the 
major renovation of buildings and for the replacement or retrofit of building elements 
(heating and cooling systems, roofs, walls, etc.)  

► countries have to draw up lists of national financial measures to improve the energy 
efficiency of existing buildings  

Under the Energy Efficiency Directive 2012:  

► countries make energy efficient renovations to at least 3% of buildings owned and 
occupied by government  

► governments should only purchase buildings which are highly energy efficient  

► countries must draw up long term national building renovation strategies  

Under these Directives, countries are required to draw up National Energy Efficiency Action Plans 
every 3 years. 
 
The European Commission provides support programs:  

► Concerted Action EPBD – a forum to promote dialogue and the exchange of best practices 
between countries   

► BUILD UP Skills – provides training to increase the number of qualified workers able to 
undertake energy efficient building renovations and build nearly zero energy buildings  

► BUILD UP Portal – provides a forum in which experts share information on best practice  

The EU has set up financing schemes:  

► EU Horizon 2020 – supports research, demonstration and market up-take of energy 
efficient technologies  

► Project development assistance facilities to support the development and launch stages of 
ambitious and replicable energy efficient projects.   

► European Energy Efficiency Fund (EEE F) – €265 million fund, provides debt and equity 
instruments to local, regional and national public authorities   

► Private Financing for Energy Efficiency instrument (PF4EE) – financial instrument which 
co-funds energy efficiency programs in EU countries 

► European Structural and Investment Funds (ESIF) – more than €27 billion to support the 
shift towards a low-carbon economy  

► Energy Efficiency Financial Institutions Group (EEFIG) – set up with UNEP Finance Initiative 
to engage with financial institutions to address challenges in accessing long-term financing 
for energy efficiency  

► Investor Confidence Project - Europe – aims to develop a set of best practice standards for 
renovating buildings so as to reduce transaction costs and make risk manageable for 
investors 
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 Policy gaps 

 
Table 32 below provides a summary of the types of policies existing in each jurisdiction. This shows: 

► Mandatory national schemes applied across the states - minimum energy performance 
standards through GEMS and energy ratings through the CBD  

► Fiscal and tax incentives and energy efficiency obligation schemes are also widely applied 

► Government procurement schemes appear limited to Victoria and New South Wales 

► Some evidence of education and awareness programs Victoria, New South Wales and 
Queensland 

Table 32 - Existing Policy Options across Jurisdictions 

Policy Option/ 
Jurisdiction 

National 
Minimum 
standards 
(i.e. GEMS, 
MEPS and 
building 
regulations) 

National 
Energy 
Ratings (i.e. 
NABERS and 
CBD) 

Energy 
efficiency 
obligation 
schemes 

Fiscal and tax 
incentives 

Government 
procurement 

Information 
and capacity 
building 

Australia 
(Federal) 

✓ ✓  ✓   

Victoria ✓ ✓ ✓* ✓ ✓ ✓ 

New South 
Wales 

✓ ✓ ✓* ✓ ✓ ✓ 

Tasmania ✓ ✓  ✓   

South Australia ✓ ✓ ✓ ✓   

Australian 
Capital 
Territory 

✓ ✓ ✓ ✓   

Queensland ✓ ✓  ✓  ✓ 

Western 
Australia 

✓ ✓     

Northern 
Territory 

✓ ✓     

* NSW and VIC have white certificates associated with the obligation schemes. 
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10. Preliminary Analysis 

Assumption and limitations on use 

There is considerable uncertainty in relation to key inputs into the quantitative analysis presented 
in this report.  Key assumptions and limitations to the analysis are noted below: 

► The absolute size of the non-residential building stock - whether measured in building 
numbers by class, or floor area by class – is not measured directly.  We utilise a stock model 
that is informed by a number of sources; primarily the 2012 Commercial Building Baseline 
Study and Geoscience Australia’s NEXIS database and others.  Each of these sources has 
known limitations, and work on an updated Baseline Study has recently commenced.   

► Key elements of stock turnover are not known, including the number of new buildings 
constructed annually, the floor area constructed, the floor area demolished, and the floor 
area refurbished, either by building class or in total.   

► The annual energy consumption of commercial buildings is not known with 
precision.  Australian Energy Statistics (AES) provides state-wide observations of annual 
fuel consumption by ANZSIC sector and state.  However, the correlation between 
‘commercial and services’ energy consumption and commercial building energy 
consumption is approximate.  There are known data issues, with the AED model, including 
discontinuities, and NSW/ACT are not distinguished.  

► Other partial data sources are available – such as program-based data (NABERS, CBD), and 
some state-based data, but again these sources fall short of a complete description of the 
non-residential building stock and its energy consumption. 
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10.1 Stock turnover and energy model 

 Overview 

We have begun preparing a non-residential building stock and energy use model, firstly to provide 
‘top-down’ or reference average energy intensities for the existing building stock – by jurisdiction, 
building type and over time.  Second, this model will support further analysis in Stage 2 of 
additional policy opportunities, and the benefits and costs associated with those opportunities.   

The model estimates the total floor area and electricity and gas consumption of each non-
residential building class by jurisdiction and year (FY2001 – FY2050).  As such, it provides 
estimates of the average fuel intensities and how they are evolving over time.  This top-down 
approach is complementary to the bottom-up observations available into the efficiency of certain 
building classes, or subsets of classes, through program-specific datasets – for example, from the 
NABERS program, Commercial Building Disclosure and NSW and Victorian governments. 

The model is based on the reference or ‘business as usual’ scenario from the COAG Energy Council 
Trajectory for Low Energy Buildings work.120  In particular, SPR contributed the stock, energy and 
cost-benefit analysis for Achieving Low Energy Commercial Buildings in Australia.121  This approach 
is designed to ensure that the analysis of opportunities in the existing commercial building stock in 
the current project is consistent with the work already done for new commercial buildings.  In 
particular, the model assumes the same stock size and growth rates by year and jurisdiction.  In 
terms of energy use, it agrees firstly with actual historical electricity and gas consumption values in 
Australian Energy Statistics,122 and for the projection period to FY2050, it agrees with the 
‘business as usual’ scenario from Achieving Low Energy Buildings in Australia. 

The model takes into account the expected volume of new construction work in future and assumes 
that building regulation provisions will apply to that floor area through to the end of 2050.  This 
‘frozen policy’ assumption is consistent with the business-as-usual convention.  For the balance of 
the stock (generally denoted as ‘pre-2021 buildings’ to minimise confusion), we again model 
‘business as usual’ energy consumption, making allowances for: 

► Autonomous or natural energy efficiency improvement 

► The impacts of existing policy measures 

► Historical fuel switching 

The intent is that the resulting projection of the energy use of ‘existing’ or pre-2021 buildings 
through to 2050 is as realistic as possible, assuming no new policy interventions.  The potential for 
these will be explored, in a quantitative sense, in Stage 2. 

That said, the limitations of any set of projections to 2050 should be borne in mind.  Apart from 
applying an assumed rate of autonomous energy efficiency improvement (see details below), it is 
not possible to fully anticipate future technological changes, which may include efficiency break-
throughs, but may also include new end-uses for energy that are difficult to envisage today.  The 
model does not take into account the potential impact of embedded solar generation on buildings, 
but this aspect could be explored in Stage 2. Also, the model does not anticipate the likely impact of 
climate change on net energy consumption in buildings. 

                                                             
120 COAG Energy Council, Trajectory for Low Energy Buildings, 2018 
121 Energy Action and Strategy.Policy.Research, Achieving Low Energy Commercial Buildings in Australia, 2018 
122 Table F, 2018.  Note that each edition of AES involves revisions of past values, in some cases going back up to 5 years.  
Also, we have adjusted early AES values (FY 2001 and 2002) – in consultation with the Office of the Chie Economist – to 
compensate for a discontinuity in AES values that occurs between FY2002 and FY2003.  
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More generally, there are significant uncertainties about key aspects of this analysis, which are 
generally linked to data limitations. 

First, the overall size of the non-residential building stock is (highly) uncertain, with estimates from 
different sources disagreeing by 100% or more.  The Australian government is expected to 
commission an updated Commercial Building Baseline Study that, along with advances in geospatial 
tools, may reduce this uncertainty in future.  

Second, the rate of non-residential building stock turnover – including demolitions, refurbishments, 
conversions (from one class to another) and new construction – is not known.  The ABS Building 
Activity series provides quarterly observations of the ‘value of construction work done’, but no 
indication as to the productivity of that work, including the net change in floor area, the type of 
work done (demolition, new construction, etc.) or for which building classes. 

Finally, the energy consumption of non-residential building type is highly uncertain, particularly by 
climate zone or region, as energy consumption data is only published by ANZSIC Code and by 
jurisdiction.  ANZSIC Codes map poorly to building types, and therefore we do not have direct 
statistical observations of the energy use of specific buildings types.  As noted, certain programs do 
capture and can provide data on the energy use of certain buildings, but this data must be 
interpreted with caution.  Many programs do not offer neutral or statistically unbiased samples but 
may instead suffer from different types of selection bias.  Such data is extremely useful, however, 
for deeper insights into the particular building types, and inferences can be drawn, at least in some 
cases, by examining the differences between these top-down and bottom-up data sets. 

  Stock Turnover 

Figure 41 below provides an overview of the estimated gross floor area of the non-residential 
building stock by jurisdiction based on the assumptions discussed in Section 10.1.1. 

 

Figure 41 -   Total Historical and Projected Non-Residential Stock by Jurisdiction, FY2001 – FY2050 

 

Figure 42 below presents the same data but organised by building class in alignment with NCC 
building classes. 
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Figure 42 -   Total Historical and Projected Non-Residential Stock by Building Class, FY2001 – FY2050 

 

As noted, these stock projections derive from the COAG Trajectory work.  The starting point value 
(291 million sqm gross floor area) aligns with a DEWHA (now Department of the Environment and 
Energy) stock model previously developed and used for regulation impact studies, supplemented by 
observations from the Commercial Building Baseline Study.123   

The growth of the stock over time is estimated based on analysis of changes in the chain volume 
indices of building activity over time, from the Australian Bureau of Statistics Building Activity 
series.  Chain volume measures are proportional to the volume, rather than the value, of building 
construction work done noting – as above – that this ‘work’ is likely to include some demolitions or 
refurbishments or conversions that do not increase the net total of floor area.  We then construct 
ratios of the change in volume of construction work to the change in Gross State Product (GSP), by 
state and territory.  This reflects an assumption that non-residential construction activity is 
primarily driven by economic growth, rather than population or other possible drivers.  

Both chain volume construction activity and GSP indices are volatile – reflecting economic and 
building cycles, amongst other factors – and they are therefore smoothed over 5 years.  Stock 
growth rates are then projected over the 2019 – 2050 period.  We make the assumption that stock 
growth rates will tend to be lower in future that those estimated to have been experienced in the 
past.  This is due to factors such as increasing intensity of use of commercial floor area, increasing 
work-from-home trends, and the shift towards online vs in-person shopping.  Figure 43 indicates 
both the historical volatility in modelled stock growth by jurisdiction, significant differences from 
one jurisdiction to the next, and finally the lower assumed future growth as compared to derived 
historical values.  

                                                             
123 COAG NFEE, Baseline Energy Consumption and Greenhouse Gas Emissions of Commercial Buildings in Australia, 2012 
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Figure 43 -   Historical and Projected Rates of Growth in Non-Residential Building Net Floor Area by Jurisdiction 

 New and Existing Building Stock Shares 

We examine the split between new and existing buildings starting from FY2021.  First, this is the 
year when NCC2019 is likely to take full effect.  Second, any new policy measures targeting 
existing buildings are unlikely to take effect until around this time. Figure 44 below shows that, on 
the assumptions noted above, over 65% of the total floor area expected to be standing in FY2050 
will have been constructed, or substantially refurbished, to ‘new building’ (post-2020) standards, 
but still over 312 million square meters of pre-2021 building floor area is expected to be standing.  
Of course, some of this floor area will be upgraded every year due to a combination of market 
forces, new technological and economic opportunities, and existing policy incentives.  

 

Figure 44 - Pre-2021 (‘Existing’) vs Post-2020 (‘New’) Non-Residential Building Stock Shares 
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 Energy consumption by fuel and jurisdiction 

Next, we estimate the consumption of electricity and gas (including small amounts of LPG and, in 
the past, ‘town gas’) by jurisdiction and building type.  As noted, the reference fuel consumption 
data is sourced from Australian Energy Statistics (2001 – 2017), and this source does not include 
any consumption of self-generation electricity, such as from solar panels or cogeneration.124   

By way of overview, Figure 45 shows historical and estimated ‘business as usual’ future 
consumption of electricity and gas in non-residential buildings in Australia.  These estimates include 
allowances for energy savings attributable to: 

► New construction work as influenced by energy performance requirements in the NCC in 
the past, and including NCC2019 (from 2021 – 2050) 

► National measures including Greenhouse and Energy Minimum Standards (GEMS), NABERS 
and Commercial Building Disclosure 

► State energy savings schemes in New South Wales, Victoria and South Australia.  

In addition, the projections reflect historical fuel switching, generally from gas to electricity, and 
include an allowance of 0.4% energy efficiency improvement per year for autonomous or natural 
energy efficiency improvement – through to 2050.  This value was experimentally derived, using 
values from the 2001 – 2017 period, as we have not been able to find relevant research that 
documents this value for Australian commercial buildings.   

 

Figure 45 - Total Energy Consumption by Fuel, Non-Residential Buildings, Australia 

 

We have not conducted new or updated analyses of the impact of the existing measures noted, but 
rather reproduced the analysis from the COAG Trajectory project.  These savings are summarised 
in Figure 46 below.  Note that savings are shown to reduce after 2025.  This reflects (current) 
information about future targets under state energy savings schemes.  Post-2020 targets for most 
schemes are under review at the present time, and this may lead to higher targets being set, and 
therefore higher savings in future years than shown below. 

 

                                                             
124 Energy generation from such sources relocated to Division D (electricity, gas, water and waste). 
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Figure 46 -   Energy Savings Attributable to Existing Building Measures (excl. Code) 

 

 Average Energy Intensities 

 
The current average energy intensity of non-residential buildings in Australia is not known with 
precision.  For some classes, such as offices in particular, there is more data available, due to 
programs such as NABERS and Commercial Building Disclosure (CBD).  However, neither of these 
cover the whole of the offices sector and their energy intensity data may carry statistical biases.  
This is even more true of other building types, where NABERS data reflects only those buildings 
voluntarily disclosed, and these are likely to be significantly more efficient than the average 
building.  For these and indeed other building types not covered by NABERS, there is no statistically 
valid source of energy intensity data. 
 
That said, we can gain a reasonable picture of the average energy intensity of non-residential 
buildings, by class and jurisdiction, by reconciling bottom-up data sources – including NABERS, CBD 
and others – with top-down data sources.  The latter include Australian Energy Statistics, for 
jurisdiction-wide energy consumption by fuel and year, and our estimates of the building stock by 
class.  While we cannot be certain that the averages shown below are correct for all fuels, 
jurisdictions and classes, we know that the implied total electricity and gas consumption balances 
with the actual historical consumption of these fuels in each jurisdiction.  An updated Commercial 
Building Baseline Study, planned for FY2020, will assist in validating these estimates.   
Reference electricity and gas energy intensity values by building class and jurisdiction are set out in 
the tables below. 
 
Table 33 - Reference Average Electricity Energy Intensities by Building Class and Jurisdiction, 2018125 

MJ/m2 NSW VIC QLD WA SA NT TAS ACT 

Class 2 common areas 63 166 140 80 120 174 279 124 

Accommodation 512 723 825 650 671 750 600 550 

Offices 675 525 710 590 550 750 595 560 

Retail 665 665 995 484 553 1623 957 1021 

Warehouses 199 210 305 204 164 365 186 286 

                                                             
125 SPR drawing on Australian Energy Statistics 
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Laboratories 510 431 550 393 513 450 413 350 

Healthcare 938 984 1150 760 859 941 1372 1070 

Education/Assembly 402 336 653 340 350 601 503 367 

Aged care 313 317 175 341 277 50 373 686 

 
 
Table 34 - Reference Average Gas Energy Intensities by Building Class and Jurisdiction, 2018 

MJ/m2 NSW VIC QLD WA SA NT TAS ACT 

Class 2 common areas 14 106 26 49 120 23 8 28 

Accommodation 89 422 27 173 256 29 3 23 

Offices 88 215 16 95 145 0 22 175 

Retail 116 363 125 177 227 42 22 186 

Warehouses 26 108 0 23 4 4 0 1 

Laboratories 55 167 39 68 86 2 3 7 

Healthcare 450 887 198 550 733 185 37 525 

Education/Assembly 83 209 121 176 216 130 14 78 

Aged care 97 271 113 294 290 447 15 212 

 
Turning to future trends, Figure 47 and Figure 48 below are based on ‘business as usual’ 
expectations, including taking account of existing national and sub-national energy efficiency 
measures, and expected fuel switching, as mapped for the COAG Energy Council Code Trajectory 
research released in February 2019.  The chart below indicates the expected trajectory of electrical 
energy intensity to FY2050 under this scenario.  The implied reduction in average energy intensity 
is 1.3% per year, including taking into account some further expected fuel switching from gas to 
electricity over this period. 

 

 
Figure 47 – Average electrical energy intensity projections by jurisdiction (Business-as-usual Scenario)126 

 

                                                             
126 SPR 
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The same projection but for average gas intensity is shown in the chart below.  This implies a faster 
rate of reduction in gas energy intensity than for electricity.  The primary reason for this is 
expected fuel switching from gas to electricity, rather than gas efficiency improvement.  The 
implied average reduction gas intensity is 3.7% per year. 
 

 
Figure 48 - Average gas energy intensity projections by jurisdiction (Business-as-usual Scenario)127 

 

10.2 Data map 

Table 35 below outline of the information available within each dataset that has been assessed as 
part of this analysis.  The most useful data in terms of providing actual recorded energy intensities 
are the NABERS and CBD datasets.  

Table 35 - Data map of criteria fields within datasets 

 NABERS 
dataset 

CBD 
dataset 

Core Logic 
City scape 
dataset 

EY 
Hospital 
Data 

EY Office 
Data 

Nexus 
Geoscience 

SPR 
building 
stock 
model 

EY energy 
audit 
dataset 

Building 
class 

Offices, 
hospitals, 

retail/ 
shopping 
centres, 
hotels, 
data 

centres 

Offices 
Offices, 

retail 
Hospitals Offices 

 
 
 

All 
constructio

n types 

 
 

All classes 

 
Offices, 
retail, 

warehouse
s and 

manufactu
ring 

Floor area ✓ ✓ ✓ ✓ ✓ ✓ ✓ × 

Energy 
consumption 

✓ ✓ × ✓ ✓ × ✓ ✓ 

Building age × × ✓ × × ✓ × × 

Tenure 
(ownership) 

✓ 
Only public 
listing for 

offices 

✓ ✓ ✓ ✓ × × × 

Location ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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 NABERS 
dataset 

CBD 
dataset 

Core Logic 
City scape 
dataset 

EY 
Hospital 
Data 

EY Office 
Data 

Nexus 
Geoscience 

SPR 
building 
stock 
model 

EY energy 
audit 
dataset 

Coverage 

National National National Victoria 
New South 

Wales 

 
National 

National 

National 
with VIC 
and NSW 

focus 

Limitations Ratings 
activity 

captured 
on top tier 
buildings 

may not be 
representa

tive of 
activity for 

mid-tier 
buildings 

Sample 
skewed 
towards 
larger 
offices 

Missing 
energy 

intensity 

Limited 
sample 

size 

Limited 
sample 

size 

 
 
 
 

Missing 
energy 

intensity 

Data 
uncertainti

es as 
described 
in Section 

7.1 

More 
useful for 

quantifying 
bottom up 
(technolog
y specific) 

opportuniti
es 

Building 
height 

× ✓ ✓ × × ✓ × × 

Building 
grade 

× × ✓ × ✓ × × × 

Energy 
efficiency 
and solar 
technology 
specific 
savings and 
costs 

× × × × × × × ✓ 

 

10.3 Analysis of energy consumption and intensities across 
Australia 

Data extracted from the SPR building stock model was analysed by EY to produce an energy 
intensity breakdown across Australia by building class and by state.  

The figures below show that overall, Australian energy consumption will see slight growth over the 
next few decades, mostly due to the growth in consumption in offices. However, energy intensity is 
projected to decline across all building sectors, mostly in electricity but gas will see efficiency 
improvements as well, meaning improved energy efficiency across the entire building stock. 

 

Figure 49 - Energy consumption by building class to 2050 
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Figure 50 – Australia-wide historical and projected electricity intensity by building class 

 

 

 

Figure 51 – Australia-wide historical and projected gas intensity by building class  
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Figure 52 below outlines projected consumption by jurisdiction to 2050. It shows that Victoria will 
remain the largest consumer of energy, followed by New South Wales and Queensland, and all 
states will remain relatively stable or experience slight growth in their energy consumption.  

 

Figure 52 - Historical and projected energy consumption by jurisdiction to 2050 

 

10.4 Analysis of energy intensities from NABERS and CBD data 

This section of the report analyses actual energy intensity data reported via the NABERS and CBD 
programs. 

 Overview of NABERS data 

The NABERS dataset includes information on office buildings, shopping centres, hotels and data 
centres. Public Hospitals are also rated although there are restrictions on its use. The sample sizes 
of non-office or shopping centre buildings are low, reflecting the voluntary nature of ratings and 
the different markets for different building classes. This should be kept in mind when viewing the 
energy intensities below.  There are also some discontinuities in the CBD dataset that reflect policy 
changes related to CBD – i.e. its commencement in 2011 and then threshold change from July 
2017. 

Offices and Shopping Centres have the most ratings and best data coverage. There is a trend over 
time towards reducing energy intensity and higher energy ratings. This is likely to be influenced by 
the nature of the commercial property market. i.e. top tier property investors in city centres are 
more likely to a) obtain NABERS ratings and b) seek to improve their buildings NABERS ratings 
because the market values it. Compared to mid-tier buildings where this is less of a market for 
energy efficient buildings and so this tier may be under represented in the NABERS data. 

Hotel data is limited with only 6 hotels rated in FY19. This contrasts to FY12 when 30 hotels were 
rated, with larger property investors often obtaining multiple NABERS Hotels ratings for different 
assets. The reasons for this are unclear though there is a perceived view that industry prefers tools 
developed by the hotels sector. There was a gradual improvement in the energy star ratings from 
FY12 (average 3.6 stars) to FY18 (average 4 stars). There were 10 Data centres rated in the year 
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up to April 2019. Data is collected differently, excluding floorspace but focussing on PUE. Average 
energy star ratings improved from 3.5 stars in 2014, up to 4.15 stars in 2019. 

Despite its limitations, the NABERS data is useful for showing energy intensities and energy star 
ratings by state and building type. Average Energy Star ratings (electricity and gas) for the 
different building types are displayed in Figure 53.  The chart shows that offices tend to be the 
most highly rated with some variations by state. The low sample size for some states should be kept 
in mind when comparing across the states. Data centre information was not available for ACT, NT, 
SA and TAS. 

 

Figure 53 - Average building energy star ratings by state128 

 
Figure 54 below shows average energy intensity by fuel source across the different building types. 
Hotels stand out as being particularly energy intensive.  Energy audits on hotels, such as on the 
Park Hyatt Melbourne129, have shown that 30 - 40% of the time rooms can be unoccupied, providing 
opportunities for large energy savings such as through BMS and HVAC control upgrades, installing 
a guest room management system, and lighting replacement. 
 

 

Figure 54 - Energy intensity by fuel source (MJ/m2) and building type130 

                                                             
128 EY Analysis of NABERS data, 2009-2019. 
129 Enman, ‘Improving Energy Efficiency in a Business Hotel A case study’, 2011 
130 EY Analysis of NABERS data, 2009-2019. 
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 Overview of CBD data 

The CBD dataset covers office buildings >1000m2 across all states and territories. Figure 55 and 
Figure 56 provide a break down energy intensities.   

 

Figure 55 - Whole building total energy intensity (across all fuel sources) over time by state131  

 

 

Figure 56 – Base building total energy intensity (across all fuel sources) over time by state132 

 

 Retail  

Class 6: typically shops, restaurants and cafés. Search for retail, restaurant, cafe, shop 

The sample size used for retail buildings is shown in Table 36. 

                                                             
131 EY Analysis of CBD dataset 2012-2018 
132 EY Analysis of CBD dataset 2012-2018 
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Table 36 - Retail buildings sample size by state. 

Retail 

ACT 14 

NSW 356 

NT 7 

QLD 235 

SA 35 

TAS 14 

VIC 215 

WA 92 
 

Energy intensity by fuel source 

Figure 57 shows the average electricity consumption intensity over each NABERS certification year 
as new buildings join the certification scheme. Peaks in the chart can be explained by new buildings 
joining the scheme which have unusually high energy intensities, therefore raising the average for 
that year. For example, in 2018, ACT had a peak in both electricity and gas intensity (see Figure 57 
and Figure 58 due to only one new building being rated that year which had an unusually high 
energy intensity. WA also has a peak in electricity intensity in 2010 (Figure 57), which is due to 4 
new buildings joining the scheme that year, one with very high electricity intensity which brought 
the average up. 

 
Figure 57 – Electricity consumption intensity by state for retail buildings133  

 

States with lower numbers of ratings such as SA, WA and TAS tended to have less data on gas 
consumption for shopping centres. 

 

                                                             
133 EY Analysis of NABERS dataset 2010-2019 
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Figure 58 - Gas consumption intensity by state for retail buildings134  

 

Size of buildings 

The NABERS data can be used to break down average energy intensities across all fuel types by 
building size however once again limitations in the datasets exist due to small sample sizes. In 
contrast office buildings, where there is generally decreasing energy intensity with increasing 
building size, this chart suggests that retail buildings are less energy intensive if they are between 
15,000-30,000m2, but are more energy intensive above or below that threshold.  

 

  

Figure 59 - Retail buildings’ average total energy intensity (across all fuel sources) by building size135  

 

Figure 60 below indicates an increase in energy intensity as the building size increases, an opposite 
trend to office buildings which are typically less energy intensive as building size increases.  

 

                                                             
134 EY analysis of NABERS dataset 2010-2019 
135 EY analysis of NABERS dataset 2010-2019 
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Figure 60 - Retail buildings' total energy intensity (across all fuel sources) by floor area136  

Retail sector opportunities 

CBD 

Currently, energy efficiency information is not required to be provided when retail spaces are 
offered for sale or for lease. This can create a barrier to investors incorporating energy efficiency 
concerns in their purchasing or leasing decisions. It also reduces the motivation for current owners 
to increase the energy performance of their buildings. An expansion of the CBD to include retail 
spaces, or the inception of a mandatory retail energy performance disclosure scheme, would 
increase transparency and potentially turn periods of sale and lease changeovers into trigger points 
for upgrades and retrofits. Given that many retail tenancies are small, it would be important to 
ensure a low threshold for disclosure, and/or build on initiatives like NABERS Co-Assess that reduce 
barriers to assessing smaller tenancies. 

Ratings and disclosure 

Split incentives present a significant barrier to renovations in the commercial retail sector. There 
may be little incentive for landlords to improve energy efficiency if the financial benefits will be 
gained by the tenants137. In such cases, rating and disclosure schemes can be used to highlight 
energy efficiency, and signal opportunities for renovations. Other potential solutions include EUAs 
in the case of energy efficiency improvements.  

Other opportunities 

In other cases, rent for commercial retail spaces will include energy costs and so the reverse split 
incentive problem exists: tenants have little incentive to reduce their energy use, nor support 
planned renovations and upgrades138. For owners, gaining tenant support for upgrades to central 
services infrastructure (e.g., HVAC, insulation, lighting fittings) is often difficult despite the 
financial benefits it will cause due the interruption of business activity often associated with the 
upgrades. This issue is particularly difficult in retail spaces due to the fact there are often large 
number of tenants, which can fragment decision making. Timing central service infrastructure 
upgrades (e.g., HVAC, insulation, lighting fittings) to already planned periods of retail shut down 

                                                             
136 EY analysis of NABERS dataset 2010-2019 
137 ClimateWorks Australia, Low Carbon Growth Plan for Australia: Retail Sector Summary Report, 2011 
138 ClimateWorks Australia, Australian Carbon Trust Report: Commercial buildings emissions reduction opportunities, 2010 
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may aid in reducing this barrier, as may sharing data and information with tenants regarding the 
long-term benefits of the upgrade, both environmental and economic. 

Capacity and capital constraints also present barriers to retrofits and upgrades in the retail sector. 
For tenants, energy efficiency improvements often compete with other priorities – e.g., improving 
customer experience, improving products, making aesthetic changes. This competition for capital is 
especially present in the case of purchasing specialised equipment, such as commercial 
refrigeration and ovens in food retail spaces. Efficiency is often not a major criterion in these 
buying decisions and purchases often already carry a large capital investment and longer payback 
periods. 

As in other commercial types, minimum standards for equipment, the increased provision of 
information on energy efficiency performance at the time of purchase, extended MEPS and 
labelling systems with increased stringency, and incentives to purchase efficient equipment and 
retire old equipment, will all aid in the uptake of energy efficient appliances and other equipment. 

 Office buildings 

Class 5 buildings are office buildings that are used for professional or commercial purposes 

Office buildings are found to contribute approximately 25-30% of total energy consumption in the 
existing commercial building stock and offices and retail buildings represent the largest proportion 
of energy saving opportunities in the commercial sector139. The primary office building datasets 
analysed are the CBD and NABERS data which provide a large amount of data relative to other 
building classes. 

Energy intensity by fuel source 

The NABERS dataset contains information on energy consumption by the different fuel types 
including gas and electricity. Figure 61 shows the average gas consumption intensity over each 
NABERS certification year as new buildings join the certification scheme. Peaks in the chart can be 
explained by new buildings joining the scheme which have unusually high energy intensities, 
therefore raising the average for that year. For example, VIC has a peak in Figure 61 in 2016, due 
to 10 new buildings joining the scheme, 2 with significantly higher energy intensities (above 
25,000MJ/m2), therefore bringing the average up for that year. 

 

Figure 61 – Office whole buildings - electricity consumption intensity by state140  

                                                             
139 ASBEC, Low Carbon, High Performance, 2016 
140 EY analysis of NABERS dataset 2012-2019 
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Gas consumption is generally higher in the cooler climates of the southern states of SA and VIC. 
Small sample sizes affect some of the trend lines such as for WA. 

Figure 62 – Office whole buildings - gas consumption intensity by state for office buildings141  

 

Electricity intensity is higher in the warmer climates of Queensland and Northern Territory, possibly 
due to high cooling loads. 

 

 

Figure 63 – Office base buildings - electricity consumption intensity by state142 

 

                                                             
141 EY analysis of NABERS dataset 2012-2019 
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Figure 64 – Office base buildings - gas consumption intensity by state143 

 

Building size (Floor area) versus energy intensity 

From the CBD data analysis, lower rise buildings (with smaller floor areas) displayed higher energy 
intensities than taller and larger buildings. This indicates that mid-tier commercial buildings have 
the most room for improvement in energy performance while larger commercial office buildings 
tend to achieve better energy performance. This performance across floor areas is visible in the 
tables below whilst a more granular analysis is required to clearly view the negative correlation 
between energy intensity and building height as in Figure 65.  

Table 37 Energy intensities across different building heights144  

Energy Intensity 
(MJ/m2) 

Average MJ/m2 
Across All Heights 

1-2 stories 619 

3-6 stories 690 

> 6 stories 514 

 

Table 38 Energy intensities across different floor areas145  

Energy Intensity 
(MJ/m2) < 5,000m2 5001-15000m2 

15,001-
30,000m2 > 30,000m2 

Average MJ/m2 
Across All Floor 
Areas 639 646 460 405 

Source: EY analysis of CBD dataset 

 

                                                             
143 EY analysis of NABERS dataset 2012-2019 
144 EY analysis of CBD dataset 
145 EY analysis of CBD dataset 
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Figure 65 Office energy intensity across building heights from 2012 to 2018146 

 

Larger buildings tend to have more centralised plant with some efficiencies of scale, and with 
possibly younger age. Additionally, larger buildings may tend to be owned by larger corporate 
property firms which have higher standards in the procurement of their buildings, a more 
competitive market with demand for energy efficient buildings, and with greater oversight in 
building energy performance. 

Certain states tend to exhibit variation in energy intensity. Specifically, TAS, SA and VIC tended to 
have higher energy intensities while WA, the ACT and QLD displayed lower energy performance as 
seen in aggregate in Table 39. This does not take into account normalisation for temperature which 
does inherently impact upon the building heating and cooling loads. We also note that market 
effects will be relevant e.g., a competitive market in Sydney, and less so in Hobart. 

Table 39 – Office total energy intensity (across all fuel sources) variation by state147 

State Energy Intensity (MJ/m2) 

ACT 568 

NSW 586 

NT 572 

QLD 571 

SA 618 

TAS 701 

VIC 598 

WA 482 

 

Building rating types and energy intensity 

The NABERS and CBD data enables analysis of energy intensities by office building rating types, 
including whole building and base building ratings, shown in Figure 66. Base building ratings 
typically cover just central services and common areas such as car parks and foyers, while whole 
building ratings also include tenancy areas, so cover the entire building.  

                                                             
146 EY analysis of CBD dataset 
147 EY Analysis based on CBD 2019 dataset   
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Figure 66 - Office building total energy intensity (across all fuel sources) by state148  

Mid-tier buildings 

While initiatives such as ratings and disclosure, as well as GRESB, Green Star and Better Building 
Partnerships, have contributed to significantly improved energy performance in the top tier of the 
office market (defined as Premium and A Grade assets), progress in the mid-tier office market (e.g., 
B, C and D-grade office buildings) has been more limited149.  

Mid-tier buildings make up the majority of office assets around Australia, comprising around 80% of 
office buildings, equivalent to 50% of floor space150. Challenges facing energy efficiency 
improvements in the mid-tier include a fragmented market across diverse building sizes and 
business priorities, market failures such as split incentive between building owners and tenants, and 
limited capacity amongst owners and operators to improve energy performance, but only where 
there was reasonable competitive pressure in rental markets.  In markets that have low vacancy 
rates, owners may be able to lease spaces regardless of energy performance. 

There have been some attempts to draw a correlation between building grade, age and size151; 
office buildings built between 1960-1980 (before the introduction of energy efficiency regulations) 
are more likely to be considered ‘mid-tier’ and exhibit poorer energy performance. Office buildings 
constructed prior to 1960 tend to be smaller and more distributed geographically, so could be more 
challenging to target with specific policies and programs. Expansion of the CBD program to smaller 
office buildings may further motivate mid-tier building owners to improve energy performance. 

Numerous organisations are working to improve energy performance of mid-tier office buildings. 
Past and present initiatives include: 

► Opportunity Knocks: Accelerating energy efficiency for mid-tier office buildings, a policy 
roadmap developed by an alliance across industry and government including Green Building 
Council of Australia, AIRAH, Energy Efficiency Council and Property Council of Australia; 

► Mid-tier commercial office building in Australia: A national pathway to improving energy 
productivity, a framework for collaboration led by the Green Building Council of Australia 
with support from the Commonwealth Department of Industry; and 

                                                             
148 EY analysis of NABERS dataset 2012-2019 
149 ASBEC, Low Carbon, High Performance, 2016 
150 Green Building Council of Australia, AIRAH, Energy Efficiency Council and Property Council of Australia, Opportunity 
knocks: Accelerating energy efficiency for mid-tier buildings, 2017 
151 Sustainability Victoria, The Next Wave Refresh, 2018 
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► Energy Efficiency Council and NSW Office of Environment’s Building Retrofit Toolkit, a 
program to build business skills and capacity of mid-tier building owners to improve energy 
performance. 

Other office sector opportunities 

As noted earlier in this report, rating and disclosure programs have demonstrated impact in 
improving energy performance of office buildings. Voluntary rating tools such as the Green Building 
Council of Australia’s Green Star certification provide third-party verification for a corporation’s 
sustainability credentials, whether they own, operate or lease office spaces. The Green Star rating 
will further leverage ambition and competition between corporates by incorporating more 
ambitious energy performance targets into future revisions; for example, by 2030, all existing 
buildings seeking a Green Star rating will be required to use 100% renewable energy and be 40-50% 
more energy efficient than today’s building Code requirements152. Past success of the CBD program 
has also led to expansion of mandatory disclosure to smaller building footprints, and potentially 
other building sectors. 

The split incentive is a major barrier for tenanted office buildings. The building owner generally 
takes control of operating central building services (including HVAC and lifts) while tenants can 
influence energy consumption within their own office space (including lighting and plug-in 
equipment). If savings from improved energy efficiency flow through to tenants via reduced energy 
bills, this can prove a disincentive for owners to invest in these improvements. Disclosure and 
ratings through programs such as CBD can assist with overcoming this barrier, as tenants may be 
attracted to buildings with higher energy ratings and lower operational costs. 

However, as CBD only covers the energy performance of central building services, this provides 
little incentive for owners to improve tenancy energy consumption153. In addition, smaller tenants 
may lack the data, capacity and capital to invest in energy efficiency improvements within their 
scope of influence, such as lighting upgrades. Efforts by NABERS to encourage uptake of tenancy 
energy ratings through the Co-Assess initiative may go some way in addressing these barriers154. 
This and other tenant actions are promoted via CitySwitch, although this program is purely 
voluntary and therefore lacks leverage. 

Plug-in equipment such as computers and printers can contribute close to half of an office 
building’s energy consumption built to modern building Code requirements.155 Given the relatively 
high turnover rate of office equipment, minimum standards for new equipment are likely to be 
effective in reducing plug-in loads across the entire office sector. Strengthening minimum energy 
efficiency standards for appliances through GEMS, with a forward trajectory for how standards will 
evolve over time, would also provide confidence for appliance manufacturers to invest in more 
energy efficient technology. 

The motivations of building owners and tenants when renovating office buildings and tenancies can 
vary from business to business. Motivations can also encompass a whole range of outcomes 
including access to views and natural daylight, layout (e.g., of amenities and meeting rooms) and 
aesthetics, which may compete with energy efficiency objectives. Strengthening the minimum 
energy requirements for major renovations via the building Code would be an effective mechanism 
for ensuring energy efficiency is addressed. 

Furthermore, development and deployment of a Building Retrofit Toolkit would support the 
industry to follow an energy efficiency pathway for the mid-tier retail sector.156 

 

                                                             
152 Green Building Council of Australia, A Carbon Positive Roadmap for the building environment – Stage 1: Commercial, 
institutional, and government buildings and fit outs, 2018 
153 ClimateWorks Australia, Australian Carbon Trust Report: Commercial buildings emissions reduction opportunities, 2010 
154 NABERS, ‘Office Tenancies’.  
155 ASBEC and ClimateWorks Australia, Built to Perform – An industry led pathway to a zero-carbon ready building Code, 
2018 
156 Low Carbon Living CRC, Best Practice Policy and Regulation for Low Carbon Outcomes in the Built Environment, 2017 

https://www.nabers.gov.au/tenancy
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Triggers for renovation 

CBD assessments are ‘triggered’ when a space is put up for sale, lease or sub-lease. It is interesting 
that energy intensity is higher for buildings being put up for sale as opposed to being leased or sub-
leased as shown over time in Figure 67. This might indicate a trend of selling assets with higher 
energy intensities as companies move to reduce the carbon intensity of their property portfolio. 

 

Figure 67 – Total energy intensity (across all fuel sources) across time by CBD trigger157 

 

 Data centres 

The sample sized using for data centres is shown in Table 40. 

Table 40 - Sample size for data centres by state 

Data centres 

NSW 22 

QLD 4 

VIC 14 

WA 5 

Preliminary research suggests there are approximately 60,000 data centres across Australia 
though there is a possibility of this decreasing over time as data storage moves to the cloud. Hence, 
it is worth noting from this that the sample for analysis (~0.06%) may not be representative of 
broader trends across Australia. 

Although NABERS data is limited, it does allow us to analyse the energy star ratings and energy 
intensities of data centres by state. Only four states had available information on data centres; 
NSW, QLD, VIC and WA shown in Figure 68.  

 

                                                             
157 EY analysis of CBD dataset 
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Figure 68 - Data centre building's average energy star ratings by state158  

 
Figure 69 shows the energy intensity of data centres by state. Energy intensity for data centres is 
normalised using Power Usage Effectiveness (PUE), which is a ratio that describes how efficiently a 
data centre runs, given its processing capacity. Queensland appears to have the most energy 
intensive data centres based on currently available data, which could be due to a warmer climate 
and increased cooling loads, and Victoria the lowest where the climate is cooler. 
 

 

Figure 69 - Data centre buildings' average energy intensity (PUE) by state159 

 

Data centre opportunities 

Most larger data centres are dedicated, purpose-designed facilities, where the biggest energy 
related issue is cooling. Innovative design strategies can lead to higher energy efficiency, such as 
with rack and server design. Cooling equipment can operate more efficiently where there are no 
people (most of the time), with less lighting needed, and there can be higher operating 
temperatures than needed for human comfort. 

                                                             
158 EY analysis of NABERS dataset 2015-2019 
159 EY analysis of NABERS dataset 2015-2019 
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The 24-hour, energy-intensive nature of data centres, with significant energy loads from IT 
equipment and cooling, means these facilities face unique barriers compared with other commercial 
building types. These barriers may include160: 

► Split incentives, if procurement teams responsible for purchasing and operating IT 
equipment to meet technical data handling requirements are separated from operational 
staff responsible for cooling infrastructure and energy bills; and 

► Potentially significant costs associated with operational downtime while energy efficiency 
upgrades are undertaken on a building or the equipment. 

A combination of knowledge sharing and strengthening of minimum standards could help address 
these barriers by ensuring development and procurement of energy efficient equipment (both IT 
and cooling systems) while providing a forum for businesses to share practical lessons on upgrading 
the energy efficiency of data centre facilities. 

 Hotels 

The sample size used for hotel analysis is shown in Table 41. 

Table 41 - Sample size for hotel buildings by state 

Hotels 

ACT 6 

NSW 82 

NT 8 

QLD 22 

SA 7 

TAS 1 

VIC 28 

WA 10 
 

Energy intensity by fuel source 

NABERS data for hotels is patchy in some places, as shown by the discontinued annual data in 
Figure 70 and Figure 71. The hotel data in the NABERS dataset is limited, so there are gaps in the 
charts for certain years and states. 
 
Peaks in the chart below can be explained by new buildings being rated which have unusually high 
energy intensities, therefore raising the average for that year. For example, Figure 70 shows a 
peak for VIC in 2014, which is due to new buildings being rated that had higher than average gas 
consumption intensities, therefore bringing the average up for the year. Additionally, when the CBD 
ratings for office buildings was initially launched in 2010, there was a strong indication that it 
would extend to other buildings including hotels, causing many hotels to begin voluntarily signing 
up to ratings schemes in order to prepare for the mandatory reporting. However, in 2012 there 
was a change of government, and in 2014 the government confirmed that CBD would not extend to 
other building types, which corresponds with a decrease in new hotel buildings joining the rating 
schemes that can be seen in Figure 70 and Figure 71. 
 

                                                             
160 Pitt and Sherry, Data Centre Energy Product Profile, 2009 
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Figure 70 - Gas consumption intensity for hotel buildings by state according to the NABERS certification year161 

 

 

Figure 71 - Electricity consumption intensity for hotel buildings by state according to the NABERS certification year  

 

 

 

 

 

 

 

 

 

 

 

                                                             
161 EY analysis of NABERS dataset 2009-2019 
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Energy intensity by state 

 
Figure 72 - Hotel building's total energy intensity (across all fuel sources) by state162 

 

Tasmania’s hotels appear to be the most energy intensive, however the source data only contains 
one hotel for Tasmania, so this representation may not be accurate for Tasmanian hotels in 
general. Western Australia has the least energy intensive hotels and had the highest energy star 
ratings for hotels as well. An assumption of average room floor area for hotels was to calculate the 
energy intensity. This was done by assuming that the average hotel room size was 30 square 
metres163 which was applied as a conversion factor to the number of rooms per hotel provided in 
the NABERS data.  
 
Overall, however, it is clear that hotels, on average, have much higher energy intensity than many 
other commercial building types.  
 
Hotel size 

Our analysis found that hotels with higher numbers of rooms and floor areas had higher energy 
intensities. The explanation for this may relate to hotel quality ratings, with larger and higher-
quality-rated hotels offering more services (pools, conference facilities, embedded retail areas, 
etc.) and therefore showing higher energy intensities. 

                                                             
162 EY analysis of NABERS dataset 2009-2019 
163 USA Today, 2015, ‘Hotel rooms 20 years ago were twice as large as some of today’s offerings’  
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Figure 73 - Total energy intensity (across all fuel sources) of hotel buildings by size164  

 

Figure 74 confirms the trend of increasing energy intensity as building floor area increases. There 
is an outlier with an energy intensity of around 17,000 MJ/m2, which is unusual for hotel buildings 
included in this analysis but is not significant when compared to the office building data. 

 

Figure 74 - Hotel building's total energy intensity (across all fuel sources) by floor area165  

 

Hotel sector opportunities 

Hotels represent a class of commercial buildings diverse in age, type, location and size. In most 
cases, Australian hotels are owned by (often international) owners and leased to management 
groups under medium-to-long term leases166. There are currently no mandatory disclosure schemes 
for energy performance data across the hotel class and the lease clauses and provisions for 
individual hotels may differ in arrangements and responsibilities when it comes to energy use, 
impacting the feasibility of different upgrade options and their financing.   

These factors present barriers to the uptake of energy efficiency opportunities. The disparate 
nature of hotel buildings and the differing management and ownership structures make the 

                                                             
164 EY analysis of NABERS dataset 2009-2019 
165 EY analysis of NABERS dataset 2009-2019 
166 Folkestone, Australian Hotel Sector Outlook, 2015 
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development of policies and strategies to increase energy efficiency difficult. Greater knowledge of 
who owns hotel buildings, how they are managed, how competitive the market is, will assist 
policymakers, while data sharing policies that improve the availability of hotel energy data will 
benefit hotel owners in their strategic decision making. 

The long lease periods and lack of mandatory disclosure means hotels can lack the usual ‘triggers’ 
for renovation that come at the end of a lease or when selling. Mandatory reporting of energy 
performance in hotel lobbies or on hotel websites, for example, may reduce this barrier, as would 
an increased competitive incentive for hotels to have positive reputation signals such as a high 
NABERS rating. 

Split incentive problems can also be present in hotels. Hotel residents are less likely to be energy 
efficient in their behaviours compared to when at home or other places in which they bear the 
energy costs. Residents are also less likely to put pressure on building owners to upgrade their 
facilities if only staying for short periods of time. As above, mandatory reporting of energy 
performance and the increased prevalence of voluntary ratings may drive demand toward more 
efficient hotels. Government procurement policies (e.g., only staying in X+ Star NABERS hotels), 
and encouraging corporations to implement similar policies, will also shift demand.  

Capital and capacity constraints can also limit the uptake of energy efficient retrofits in hotels. As is 
the case in retail and office spaces, hotels have many priorities other than energy efficiency when it 
comes to major refurbishments. Aesthetics, increased customer experience, and the desire for 
shorter payback periods on investments can all influence decision-making away from the most 
energy-efficient options.  

Strengthening the building Code is one solution to raising the general energy efficiency of 
Australia’s hotels when undertaking major renovations. Another is the provision of tax and other 
financial incentives to the industry, which may raise the prioritisation of energy efficiency by hotel 
management and owners.  

Education and greater awareness are also of major importance in the hotels sector, especially for 
smaller hotels who may not have the scale and resources to research and train staff in the energy 
efficiency options available. The fact, however, that it is Australia’s largest hotels that have the 
highest average energy intensity suggests that the benefits of scale are not currently being 
employed by large hotel owners 
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 Health  

Class 3 buildings including 'care' buildings such as child care and aged care (though age care 
facilities are class 9c. 

Class 9a public buildings such as hospitals, clinic, day surgery. 

Energy intensity by fuel source 

Energy intensity has been analysed over three financial years – FY15, FY16 and FY17. The average 
energy intensity (incorporating all fuel sources) was taken across all hospitals in the dataset, 
showing that hospital energy intensities have been increasing, as seen in Figure 75 which is related 
to hospital building’s increasing use of energy. The dataset did not include any data from FY18, so 
we cannot determine if this trend has continued. 

 

 

Figure 75 - Hospital average energy intensity across all fuel sources 

 

Building size (Floor area) vs energy intensity 

Hospital buildings were found to have higher energy intensities if the floor area was higher, 
however the trend was more scattered than was found in office, retail and hotel buildings. Most 
hospitals in the dataset are under 50,000m2 in size, and range in intensity from 100 to 4000 
MJ/m2, which could potentially demonstrate the different age and efficiency of existing hospitals. 
Also, energy intensity will vary greatly between large teaching hospitals, rural and regional 
hospitals offering fewer medical services, and smaller health clinics that may be more akin to 
offices. The dataset is limited in that there are a relatively small number of hospitals, so analysing a 
larger dataset may reveal a clearer trend.  
 
Figure 76 below shows average energy intensity for each building over FY15, 16 and 17 (as was 
available in the dataset) to demonstrate how building size and energy intensity are related in 
hospitals. 
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Figure 76 - Hospital energy intensity by floor area   

 

It is possible that energy intensity in health buildings may be more than shown in the data due to 
the farming out of energy intensive medical facilities to office buildings (pathology, x-ray, MRI). This 
would not get captured in the data for commercial buildings because health facilities are excluded 
from NABERS ratings. Public hospitals are also more likely to have highly energy intensive medical 
facilities, whereas private hospitals are more likely to outsource them to office buildings.  

Opportunities is the Health sector  

Public-owned assets such as some hospitals and schools avoid many of the barriers faced by the 
rest of the commercial buildings sector167. These buildings are usually owner-occupied, which 
simplifies the split incentive issue, and public entities generally have lower costs of capital than 
private companies, meaning there is less pressure to achieve high and quick returns on energy 
efficiency investments.  

Publicly-owned assets however have their own barriers to energy efficient retrofits. Upgrades to 
hospitals and schools are often limited by capital constraints as budgetary spending is often 
prioritised to projects with direct societal impact, rather than internal cost impacts. Additionally, 
hospitals are difficult to access for upgrades due to the 24-hour operating times. In practice, the 
schools and hospitals may have very little, or rationed, access to the low-cost capital that 
governments could, in principle, make available to them, due to government-wide policies and 
budget constraints. It is important that governments set ambitious energy efficient targets and act 
as role models for these targets in their publicly-owned assets. Special vehicles for investment such 
as Energy Performance Contracts can be effective for reducing capital constraints and sharing 
clear cost/benefit data of retrofits will assist with business cases. More generally, innovative and 
off-budget financing strategies may be important for these buildings – but care would need to be 
taken to ensure that such strategies are allowed by state treasuries. 

In lieu of the renovation triggers for commercial buildings that occur at points of sale and lease, 
public sector asset managers require different motivations. Using government assets as role 
models is one such motivation, while others include governments setting more stringent minimum 
standards for buildings that they lease or build/purchase. Increasing energy use measurement and 
disclosure will also assist in increasing energy efficiency, as without such checks in place there is 
little incentive for end users of energy in hospitals and schools to reduce their energy use.  Also, 

                                                             
167 ClimateWorks Australia, Australian Carbon Trust Report: Commercial buildings emissions reduction opportunities, 2010 
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publication of objective performance data provides useful information to the energy services 
sector, which is then better placed to identify good targets for efficiency upgrades. 

Information and capacity building may also play an important role in hospitals and schools, as there 
may not be people specialised in building management in local public entities. Victoria’s free 
ResourceSmart program assists schools in increasing sustainable practices and saving resources 
through online modules, providing case studies, and hosting awards for high-achieving schools.  

Increased education and knowledge sharing may also address the logistical barriers to retrofits at 
hospitals. Their 24-hour nature limits the degree to which services can be interrupted for 
renovation, and restrictions exist for certain parts of hospitals (e.g., HVAC systems in operating 
theatres). Knowledge sharing between hospitals may provide replicable solutions to such issues. 

 Other building classes 

Other commercial building classes where there is less information includes: 

► Class 7a carparks and Class 7b buildings which are typically warehouses, storage buildings 
or buildings for the display of goods (or produce) that is for wholesale. 

o Under NABERS, carparks are not part of the NLA, and so are excluded from the 
Rated Area. Considering that most tall office buildings have basement carparks, 
there is an opportunity to capture more information on carparks to improve 
data on energy intensity. Lighting would be a major energy efficiency 
opportunity for carparks. 

► A Class 1b building is a boarding house, guest house or hostel that has a floor area less 
than 300 m2, and ordinarily has less than 12 people living in it. 

o Most of the hotels that report on NABERS appear to be larger than 300m2. 
However, as NABERS for Hotels develops and potentially expands, further 
information on small buildings could be collected. 

► Class 8: a factory, including for manufacturing, assembly, laboratory or workshop 

o EY possesses access to a large amount of energy audit data on commercial 
buildings including some manufacturing buildings. This focuses on capital costs 
and savings for a range of energy efficiency technologies and solar PV. It often 
excludes floor area and energy intensities. 

► Class 9b buildings are assembly buildings in which people may gather for social, theatrical, 
political, religious or civil purposes. They include schools, universities, childcare centres, 
pre-schools, sporting facilities, night clubs, or public transport buildings. 

o There is a limited amount of data publicly available on energy consumption for 
schools and universities. There could be an opportunity to collect such data in 
partnership with the States and Territories. While energy consumption will be 
recorded, floor area may be less readily available, and it may require some 
coordination to collect this information. 
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10.5 Summary of energy intensity analysis  

The available data confirms that the energy efficiency of the existing building stock is generally 
improving over time. This trend is clear for large offices where data is more widely available, except 
in smaller states/territories where the take-up of NABERS and CBD is lower.   

For other building types, much less data is available.  Also, there are significant data limitations in 
analysing building energy performance by building age, height, ownership type or many other 
relevant factors.  This is one reason why a new Commercial Building Baseline Study is expected to be 
commissioned next year.  

Some of the observations from the analysis are that: 

► The majority of energy savings attributable to existing building measures projected into the 
future are due to GEMS as per the COAG Trajectory project. 

► Non-residential electricity and gas intensities have been decreasing historically (despite 
significant YoY variability) and are expected to continue to decrease into the future. 

► Retail and hotel building types have tended to have a lower NABERS star rating than offices, 
with hotels having much larger electricity and gas intensities than office and retail buildings. 

► Larger buildings have tended to display lower energy intensities across the retail and office 
building sectors, the opposite is true for hotels. 

► Tasmania, South Australia and Victoria displayed higher energy intensities in their office 
building stock whole Western Australia displayed a lower energy intensity (however this 
does not account for temperature normalisation). 
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11. Policy Options  

The initial policy options are outlined below from phase 1 of this work, which are based on example 
interventions that could improve the energy and carbon performance of existing commercial 
buildings. The policy options that currently appear most optimal for implementation are described 
below and would put forward to stakeholders during the stakeholder engagement phase. 

11.1 Minimum standards 

Opportunities for a broadening of Australia’s minimum standards policies for greater impact in 
existing non-residential buildings include: 

► Expand GEMS to include newer energy efficiency technologies, technologies not already 
covered, and to increase existing minimum standards to the maximum extent cost-effective. 
For example, glazing, framing and ducting have previously been explored for potential 
inclusion within GEMS, while LED lighting standards, higher standards for packaged air 
conditioners, chillers, electric motor drive systems, office equipment and others would all 
contribute to lifting the efficiency of energy use in existing non-residential buildings over 
time.  

► Further to this increase in the minimum standard threshold, is a need for a forward-looking 
trajectory of improvement to increase business certainty and energy productivity. 
Additionally, it is important for a greater focus on compliance through greater verification 
and resources where needed. Setting a cost-effective level of GEMS, to encourage optimal 
levels of take up, is part of the design of the policy option. 

► Minimum energy performance standards in the building Code currently apply to ‘new 
building work’ which includes refurbishment work.  Also, new building standards should 
apply when a building is converted from one class to another (e.g., hotel to office or vice 
versa).  However, there is considerable confusion within the construction industry about the 
circumstances in which refurbishment and conversion work should trigger Code energy 
performance requirements. Relatedly, the states should explore how they each call-up the 
building regulations in the relevant legislation to ensure consistency and clarity – not 
necessarily to harmonise diction but rather to explore what wordings can be leveraged to 
ensure a better understanding around refurbishments. Also, in practice, building surveyors 
exercise considerable discretion in assessing when compliance is necessary for a particular 
development, and that discretion may err in favour of Code provisions not being applied, 
particularly where there is uncertainty.  There is an opportunity for the Australian Building 
Codes Board and/or state building authorities to clarify the intended application of the Code.  
Once that is done, then a campaign to raise awareness of the provisions, backed by 
enhanced monitoring and Code enforcement, would be likely to realise additional energy 
savings.   

► A more difficult, but potentially very significant, opportunity would be to consider the 
progressive introduction of energy performance requirements in the Code for existing 
buildings.  The first step, as noted above, could be to clarify, communicate and enforce 
existing provisions relating to major refurbishments and conversions of buildings from one 
class to another.  Beyond that, the Calculating Cool168 initiative and others have long 
drawn attention to the opportunities related to improved HVAC maintenance, and requiring 
periodic maintenance in the Code could be a highly cost-effective option.  Third, AIRAH – 
Australia’s HVAC industry body – has long supported the introduction of building 
commissioning requirements in the Code, and these are understood to be likely to be 
considered again in future COAG Energy Council Code determinations.  Building on this, it 
would be possible to require periodic recommissioning or tuning of buildings as part of 

                                                             
168 Calculating Cool Tool  

http://www.calculatingcool.com.au/#/home
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required maintenance schedules.  Clearly different provisions may be required for different 
building types, and specific arrangements should be subject to consultation, as indeed all 
Code changes are.  However, the potential for such arrangements to leverage large and 
highly cost-effective savings over time is likely to significant.  By making such arrangements 
mandatory – and assuming that the provisions are enforced – this would overcome many of 
the barriers that currently see limited participation in energy efficiency programs and 
policies by mid-tier and less-commercial building types. 

The table below summarises the key issues and potentials relating to mandatory standards. 

Table 42 - Minimum standards 

 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

Greenhouse and 
Energy Minimum 
Standards 
(GEMS) 

High – opportunity for 
new standards to 
impact on all existing 
buildings as equipment 
is replaced over time 

High – all GEMS 
proposals are subject 
to regulation impact 
assessment leading to 
high confidence of 
cost-effective 
outcomes 

High – additionality 
forms part of the RIS 
analysis  

Avoided peak demand 
and reduced network 
expenditure 

Clarifying and 
enforcing 
existing Code 
provisions 

Potentially high – will 
depend upon extent of 
non-compliance now.  
Significant 
refurbishment work 
occurs each year, and 
additional savings could 
be realised if current 
Code performance 
requirements applied. 

High – relatively little 
cost would be 
required, while 
returns could be large 

Depends upon the 
extent of non-
compliance now, 
which is poorly 
documented 

Reduced search costs 
and more coordination 
of requirements across 
jurisdictions 

Progressive 
introduction of 
performance 
requirements 
for existing 
buildings in the 
NCC 

High – would apply to 
many existing buildings, 
including reaching 
those in market 
segments that are not 
currently covered by or 
accessing existing 
measures. 

High – evidence from 
Calculating Cool is 
that HVAC 
maintenance would be 
extremely cost-
effective 

Generally high – may 
vary depending upon 
the specific 
provisions introduced 

Improved occupant 
comfort and 
productivity 
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11.2 Building energy ratings  

There is opportunity for voluntary and mandatory building ratings and disclosures to have a 
broadened coverage. Across both of these areas, this predominantly involves broadening the 
uptake from office buildings to other building typologies such as hotels, data centres, shopping 
centres and others. With regards to mandatory disclosures, of which the CBD scheme is most 
prominent, this expansion of coverage is equally applicable. 

Central to developing voluntary rating schemes such as NABERS across sectors and over time is a 
forward pathway outlining increases in requirements and coverage to increase certainty for 
investment and demonstrate commitment. There is also the possibility to combine rating schemes 
such as NABERS with energy efficiency implementation under financing mechanisms such as the 
VEU scheme in Victoria. Green Star also presents an opportunity as a voluntary rating scheme, 
especially in integration with the building regulations. 

As rating schemes don not require building owners and/or tenants to make energy efficiency 
improvements – but only provide information-based incentives (for owners and tenants), there is an 
open question about how much impact they would have in different building segments and markets 
and, therefore, how cost-effective this strategy would be. Notwithstanding, there could be some 
economies of scale in building from the existing NABERS and CBD schemes, rather than starting 
from nothing. If the information from the ratings were combined with other policy options to 
encourage or support energy efficiency improvements, then an integrated and complementary set 
of options could work to drive improvements. This is an option that requires further investigation 
and analysis. 

Retail is characterised by a wide range of energy intensities, with a large portion of buildings sitting 
higher than the average MJ/m2 trend line. This indicates potential opportunities for improving 
energy efficiency in many retail buildings, but noting that location/climate, service level provision, 
operating hours, the nature of the tenants and other factors will also affect the energy intensity of 
different retail spaces. Currently, energy efficiency information is not required, at least not through 
national legislation, to be provided when retail spaces are offered for sale or for lease. An 
expansion of the CBD to include retail spaces, or the inception of a mandatory retail energy 
performance disclosure scheme, would increase transparency and potentially turn periods of sale 
and lease changeovers into trigger points for upgrades and retrofits. Given that many retail 
tenancies are small, it would be important to ensure a low threshold for disclosure, and/or build on 
initiatives like NABERS Co-Assess that reduce barriers to assessing smaller tenancies. 

Past success of the CBD program has led to expansion of mandatory disclosure to smaller building 
footprints. Expansion of the CBD program to smaller office buildings may further motivate mid-tier 
building owners to improve energy performance.  The CBD could potentially also be expanded to 
capture hotels – to help to address their high energy intensity and the low-take up of ratings tool on 
a voluntary basis. Particularly for Australia’s largest hotels which have the highest average energy 
intensity.  

For less traded, ‘harder to reach’ buildings (from a policy/program perspective), mandatory 
disclosure could be expected to achieve less results in terms of energy savings, due to less 
motivated owners and/or tenants, and potentially less professional building management. Ways to 
increase leverage and impact include linking building energy performance to public disclosure. It 
also related to international examples, such as in the UK where Energy Performance Certificates 
are required to be displayed to the public, such as in a foyer, for buildings over 500m2 and if it is 
frequently used by the public. 
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Table 43 - Building energy ratings 

 Savings Potential/Impact Cost-Effectiveness Additionality Co-Benefits 

Mandatory 
ratings 

Medium 

After offices, retail would be the 
next most competitive 
commercial property market.  

Other building classes though will 
have barriers to going beyond 
ratings to implementation. 

Ratings could at least increase 
visibility of energy efficiency and 
help to address some of these 
barriers, such as addressing 
cultural change, lack of 
information/awareness, etc. 

Medium 

There are incremental 
costs (rather than 
seismic upfront costs) 
to add new building 
classes, thanks to the 
existing CBD scheme, 
and NABERS scheme if 
it were to be 
mandatory. 

Compliance costs to 
industry would need to 
be considered. 

Medium 

Additional coverage 
by extending to 
classes not already 
covered (beyond 
offices for CBD). 
The additional 
compliance costs 
also need to be 
considered. 

Medium 

Avoided peak 
demand costs 

Less exposure 
to rising energy 
costs 

Voluntary Low to medium  

Better impact from less traded 
building classes. 

Implementation of energy 
efficiency may require additional 
policy options to address barriers. 

Low to Medium  

Low effectiveness by 
itself, however 
potential to use the 
information to 
incentivise action. 

Low to medium 

May require 
additional policy 
options e.g., 
Number of NABERS 
Hotels ratings have 
been falling 

Avoided peak 
demand costs 

Less exposure 
to rising energy 
costs 

 

11.3 Energy efficiency obligation schemes 

Opportunity for expansion of the current state-based schemes, picking up on learning points from 
within jurisdictions, as well as from other jurisdictions. There is also an opportunity to encourage 
states who don’t currently have a scheme to implement one, learning from the lessons of other 
existing schemes. 

This would involve legislation and should feature regular review to ensure there are not certain 
energy efficiency technologies excluded from the scheme that still have a significant impact 
opportunity for energy efficiency savings, especially as technological change is increasing in pace. 
It is important to acknowledge that there are institutional feasibility issues impeding such unifying 
measures on energy policy due to differing public perceptions towards such schemes in different 
states. 

There is an open question about these schemes in the longer term.  Firstly, they represent cross-
subsidies from one consumer to another.  Second, opportunities will eventually run out – in the 
sense that, those who are motivated to come forward may have already come forward, while – 
increasingly over time – it may require greater incentives to lure out the laggards – mid-tier, non-
commercial buildings, etc.  This may well equate to diminishing returns and declining cost-
effectiveness over time. 

All EEO schemes in Australia are currently planning their post 2020 plans. 

Table 44 - Energy efficiency obligation schemes 

 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

Energy 
efficiency 

Medium Medium 

Additionality is 
perhaps more of a 

Low to Medium 

There is a question 
around whether EEOs 

Reduced peak load and 
network cost savings 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   184 
 

 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

obligation 
schemes 

Constrained by the 
extent of State targets  

Limitations on 
applicable technologies 

Lighting has been a 
major focus so far, and 
now the most potential 
for lighting savings in 
jurisdictions with no 
EEO schemes in place. 
Greater opportunities 
for savings now lie with 
broader technologies.  

question than cost-
effectiveness  

If benefits are 
additional, then 
improves cost-
effectiveness 

There are some 
overhead costs in 
running the scheme 

 

support technologies 
that are already cost-
effective. i.e. how 
many projects would 
have proceeded 
anyway? 

Cost-effectiveness 
changes over time 
e.g., the cost 
premium from LED 
lighting has reduced. 
Shifting to other 
technologies can 
maximise 
additionality 

Emission savings 

Improved health and 
wellbeing and 
productivity e.g., from 
lighting and HVAC 
projects 

Water savings 
opportunities e.g., from 
low flow shower roses 

 

11.4 Financial incentives 

There is an opportunity for a coordinated fiscal and tax incentive program across state and federal 
jurisdictions that improves the attractiveness of energy efficiency projects in existing commercial 
buildings. Financial incentives are not necessarily limited to public expenditure but may also include 
public facilitation of access to private  investment. 

Fiscal and tax incentives need to be balanced with consideration of the ‘free-rider’ problem. This 
has been seen with EV subsidies both within Australia and abroad, such as in California where free-
riders absorbed most of the benefit. This needs to be considered when modelling the impact of the 
policy option. 

Specific investment vehicles may need to be identified for particular commercial building classes. 
For example, Energy Performance Contracts are demonstrated to work with government, health 
and education buildings in the UK and to an extent within Australia. Other financing vehicles 
include:  

► Green Bonds 

► Environmental Upgrade Agreements 

► Incentives and pathways with NABERS ratings, e.g., points awarded through the ESS scheme 
and the Emission Reduction Fund provides a NABERS upgrade methodology 

► Revolving funds targeting green investments through ‘green’ screening criteria. Examples 
include Victoria’s Greener Government Buildings Program as discussed in Section 9.4.2 

► Sustainability Victoria’s Energy Efficient Office Building program serves as an example of 
funding for mid-tier buildings, with large energy savings achieved.  

Table 45 - Financial and tax incentives 

 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

Financial and 
tax incentives 

Medium to High 

Higher for incentive 
for business 

Medium to High 

Free riding problem limits the 
net benefit 

Medium to High 

Free riding 
problem limits 

Reduced peak load and 
network cost savings 

emission savings 
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 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

Subsidies might have 
a broader application 
e.g., government and 
not for profits. 

Meaningful for business.  

Current low interest rates 
may detract from interest 
rate benefits through such 
vehicles. 

the additional 
benefit 

Improved health and 
wellbeing and 
productivity e.g., from 
lighting and HVAC 
projects 

11.5 Government procurement and leadership 

Opportunity for governments to take a leading approach in the energy performance of their owned 
and leased buildings. A net zero emissions target year would be helpful. Otherwise this policy 
option can primarily take the form of increased minimum standards of government buildings 
validated through voluntary rating schemes such as NABERS. For example: 

► Only occupying NABERS 5+ star buildings 

► NABERS tenancy ratings aligned with the base building rating target and Green Star ratings 
for all government office tenancies 

► Improved NABERS Energy and Green Star tenancy ratings from education and behaviour 
change (CitySwitch programs). 

► NABERS Energy and Green Star ratings for government owned and occupied buildings 
disclosed on a government website.  

► Base building and tenancy NABERS Energy, Green Star and other relevant third-party 
certifications displayed in the public lobbies of government buildings 

► Preference for hiring event floorspace at hotels with higher NABERS ratings 

There is also an important role for local councils to play in the push towards sustainability and 

improving building efficiency – specifically through educational campaigns, local grants and EUA 

partnerships. There has been somewhat lacklustre uptake from local municipalities thus far however 

learnings can be taken from the City of Melbourne and Greater Shepperton councils who have had 

success through different strategies. The City of Melbourne Council set out a Climate Change 

Mitigation Strategy which laid a path for action such as sourcing 100% renewable energy. The 

Greater Shepperton council, aside from providing valuable informational websites, partnered with 

the Sustainable Melbourne Fund to enable businesses to implement energy efficiency with no capital 

cost and repayments via quarterly property rates using the EUA mechanism. 

 

Table 46 - Government procurement and leadership 

 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

Government 
procurement 
and leadership 

Low to Medium 

In NSW for example, 
approx. 5% of electricity 
consumption is 
government related. In 
smaller states, 
government 

Medium  

Lowers operational 
energy costs 

The ‘you lead they 
follow’ approach can 
raise the bar amongst 
the private sector 

High 

Opportunity to 
leverage government 
action, to inspire the 
private sector 

Complements other 
purchasing strategies 
e.g., electric vehicles 

Spill over effects to the 
market e.g., building 
owners upgrading 
buildings to attract 
government tenants 
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procurement would 
have a higher impact. 

Complements 
sustainability strategies  

 

11.6 Information and capacity building 

Programs can target building capacity, awareness and the required skills to make effective 
decisions over energy and carbon performance. The two core pillars of this are i) basic information 
relating to energy efficiency and ii) web-based tools that empower users to access and utilise 
energy data.  

For less commercial sectors e.g., hospitals, there will be opportunities to promote energy services 
such as smart software systems, enabling using automated building tuning. Education and 
awareness can play an important role in hospitals and schools, as there may not be people 
specialised in building management in local public entities.  Development and deployment of a 
Building Retrofit Toolkit could support hospitals, and a number of other sectors, to follow an energy 
efficiency pathway. 

For hotels this could be room management systems linked to the building energy management 
system, which have proved to be effective as saving energy. Information and capacity building 
could help smaller hotels who may not have the scale and resources to research and train staff in 
the energy efficiency options available.   

The 24-hour, energy-intensive nature of data centres, with significant energy loads from IT 
equipment and cooling, present a challenge.  A combination of knowledge sharing and 
strengthening of minimum standards could help address barriers, through procurement of energy 
efficient equipment (both IT and cooling systems) while providing more of a forum for businesses to 
share practical lessons on upgrading the energy efficiency of data centre facilities. 

Additional to basic information and web-based tools are training, accreditation and up-skilling 
programs for installers, energy engineers and other relevant stakeholders. Examples of such 
opportunities for training and accreditation for installers include partnering with existing 
organisations such as ARIAH’s registered installers program or the national Electrical Contractors 
Association (NECA). There is scope to incentivise such actives through encouraging or mandating 
Continued Professional Development (CPD) points to be accrued for training. Examples in other 
capacities include the development of informational frameworks, such as the Soft Landings 
framework in the UK169, which focuses on better building handover, management and operation in 
closing the energy gap. This addresses the handover of new buildings, such that energy efficiency 
design ratings are realized through effective understanding and management of the building during 
its operation. 

There is a general lack of data on commercial building energy intensities and implemented savings 
projects, beyond well traded building classes such as for large office and retail buildings. There is 
scope for investing in better data collection and sharing, possibly linked to existing voluntary 
schemes such as NABERS, Green Star and toolkits such as are being developed by the Property 
Council of Australia.  

There are some gaps in data availability of energy consumption/intensity data together with 
building characteristics information. There could be some further work to combine these datasets 
and seek to model energy intensities such as by building age, grade, height, ownership and 
construction type (e.g., through Core Logic and Nexus Geoscience data). 

The Canadian government for example, has invested in collecting energy audit data, recognising 
the public value in capturing such information. Whilst there are plenty of energy audit programs 
initiated through government support programs in Australia, EY analysis shows that only a few 
datasets are useful in terms of having recorded relative % savings and capitals costs. Which are 

                                                             
169 Local Government Association, ‘Soft landings for public sector’, 2018 

https://www.local.gov.uk/soft-landings-public-sector
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needed to leverage the data for application and comparison with other buildings, regions etc. This 
could be easily remedied by having a common agreed basis upfront, amongst government 
departments, for recording the results from energy audit reports. 

Education and information programs, by themselves are likely to have limited impact, and would 
require to be joined with other policy interventions aimed at addressing barriers to energy 
efficiency, particularly amongst the less competitive and harder to reach commercial building 
classes. 

Table 47 - Information and capacity building 

 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

General 
information and 
education 
programs 

Low 

Medium if combined 
with other policy 
options 

Premium office owners 
already have 
information. 

Mid-tier owned, 
government owned and 
smaller owner 
occupiers likely have 
less access to 
information. 

In absence of financial 
incentive take-up could 
be low. 

Low 

Little evaluations of 
information-based 
programs. 

With the ‘you lead 
they follow’ approach 
such that upfront 
costs are likely to be 
leveraged to help 
raise standards 
amongst the private 
sector 

Low 

Medium if combined 
with other policy 
options 

Low 

Could be combined 
with information and 
education for other 
policy objectives e.g., 
health and wellbeing, 
productivity, relevant 
skills and training, etc. 

Expand NABERS 
data collection 
e.g., to capture 
carparks 

Low  

Information could 
incentivise lighting and 
controls projects. As 
technologies, high % 
savings potential from 
LED lighting and 
sensors if not already 
installed. 

Medium 

Low additional cost to 
collect floor area and 
energy consumption 
of carpark areas 

Medium 

Coverage of an 
additional building 
class 

 

 

Expand NABERS 
data collection to 
capture energy 
efficient project 
implementation 

Low 

The information 
wouldn’t directly drive 
savings but could help 
industry to understand 
current costs/savings 
potential and help 
government to target 
policy interventions 

Low to Medium 

Some time/labour 
cost to industry for 
additional reporting. 
Potentially low take 
up of reporting if 
voluntary. 

Low to Medium 

Additional data could 
help with the current 
issues with lack of 
data on commercial 
buildings. 
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11.7 Market transformation 

A market transformation approach would combine regulations and incentives discussed above. For 
example, linking under-utilised technologies with minimum standards or ratings schemes, to ensure 
maximum benefits from both policies. Market transformation is used in countries such as in the US 
and Japan with less use in Australia. The phase-out of CFL lighting with incentives and regulation 
was one example of a successful approach applied in Australia. 

A performance standard could be introduced using the future ‘top runner’ approach, such as has 
been used by the Japanese government. Every 3 years, the most efficient product in the market is 
chosen as the ‘top runner’. Then in 3 years’ time the minimum standards are set in line with that 
top runner, with the market expected to meet the standards. It has also been used in Germany to 
expand Passivhaus. Market transformation may also include taking a wider perspective to identify 
opportunities. For example, high performance glazing is expensive and niche partly as we don’t 
manufacture it in Australia. Higher quality and efficient insulation ducting also has high costs in 
Australia, with large mark-ups in the supply chain. Encouraging local manufacturing might help to 
drive market transformation in the supply chain, with eventual cost reductions as the market 
becomes established. Intervention such as with subsidies could be an example of promoting such 
expansion. 

Table 48 - Market transformation 

 Savings 
Potential/Impact 

Cost-Effectiveness Additionality Co-Benefits 

Market 
transformation 

e.g., to support 
high performance 
glazing and 
insulation 

Medium to high 

Potential high impact in 
limited niche 
technologies and 
programs 

Medium 

Potentially costly to 
support, though with 
potential high 
benefits 

 

High 

Additional benefits 
likely through growth 
of new 
products/markets 

Economic and social 
benefits from new 
industry growth 
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Appendix C Benefit-Cost Analysis by Policy Option and Jurisdiction 

As noted in Section 7, the following tables provide the detailed benefit-cost and impact analysis for each measure, year and jurisdiction. The results shown 
as based on the assumption that all six measures proceed as originally specified, rather than the ‘high ambition’ scenario, and the results account for 
interactions between the six measures.  Values are only shown to 2050, although in some cases, energy and emissions savings continue to up to 2075.  
Present values are shown over the FY2021 – FY2050 period, discounted at 7% real.  All references to dollar refer to FY2020 real millions of Australian 
dollars.  Energy and emissions savings are shown as annual values relative to the reference scenario.  Refer to Section 7 for details of each measure. 

11.8 Clarify and Enforce Code Provisions 

Electricity Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.04 0.08 0.11 0.15 0.19 0.23 0.26 0.30 0.34 0.37 0.41 0.45 0.48 0.52 0.56 0.59 0.63 0.66 0.70 0.73 0.77 0.80 0.84 0.88 0.91 0.91 0.91 0.91 0.91 0.91 

VIC 0.03 0.06 0.10 0.13 0.16 0.20 0.23 0.26 0.29 0.33 0.36 0.39 0.43 0.46 0.49 0.52 0.56 0.59 0.63 0.66 0.69 0.73 0.76 0.80 0.83 0.83 0.84 0.84 0.85 0.85 

QLD 0.03 0.06 0.09 0.12 0.14 0.17 0.20 0.23 0.26 0.29 0.31 0.34 0.37 0.40 0.43 0.45 0.48 0.51 0.54 0.56 0.59 0.62 0.64 0.67 0.70 0.70 0.70 0.69 0.69 0.69 

WA 0.01 0.03 0.04 0.06 0.07 0.09 0.10 0.12 0.13 0.15 0.17 0.18 0.20 0.21 0.23 0.24 0.26 0.27 0.29 0.30 0.32 0.33 0.35 0.36 0.38 0.38 0.38 0.38 0.38 0.38 

SA 0.01 0.02 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.08 0.08 0.09 0.10 0.11 0.12 0.12 0.13 0.14 0.15 0.16 0.16 0.17 0.18 0.19 0.20 0.20 0.20 0.20 0.20 0.20 

NT 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

TAS 0.00 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.07 0.07 0.07 0.08 0.08 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

ACT 0.00 0.01 0.01 0.02 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.06 0.07 0.07 0.08 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.12 0.12 0.12 0.12 0.13 0.13 

TOTAL 0.13 0.27 0.40 0.53 0.66 0.80 0.93 1.06 1.19 1.32 1.45 1.59 1.72 1.85 1.98 2.11 2.24 2.37 2.51 2.64 2.77 2.90 3.03 3.17 3.30 3.31 3.31 3.32 3.33 3.33 

 

Gas Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.01 0.01 0.02 0.03 0.03 0.04 0.04 0.05 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.11 0.12 0.12 0.12 0.12 0.12 0.11 0.11 0.11 

VIC 0.02 0.03 0.05 0.07 0.08 0.10 0.11 0.12 0.14 0.15 0.17 0.18 0.19 0.20 0.22 0.23 0.24 0.25 0.26 0.27 0.28 0.29 0.30 0.31 0.32 0.32 0.31 0.31 0.30 0.29 

QLD 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 



 

Achieving Low Energy Existing Commercial Buildings in Australia 
Department of the Environment and Energy 

 

 EY   190 
 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

WA 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.05 0.05 0.06 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.08 0.09 0.09 0.09 0.10 0.09 0.09 0.09 0.09 0.09 

SA 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

TOTAL 0.04 0.07 0.11 0.14 0.17 0.21 0.24 0.27 0.30 0.33 0.35 0.38 0.41 0.43 0.46 0.49 0.51 0.53 0.56 0.58 0.60 0.62 0.64 0.67 0.69 0.67 0.66 0.64 0.63 0.62 

 

Greenhouse Gas Emissions Savings (Mt CO2-e) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.01 0.02 0.03 0.03 0.04 0.05 0.05 0.06 0.06 0.07 0.07 0.07 0.08 0.08 0.09 0.08 0.08 0.08 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 

VIC 0.01 0.02 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.07 0.08 0.08 0.09 0.09 0.09 0.09 0.08 0.08 0.09 0.08 0.08 0.04 0.04 0.05 0.05 0.05 0.05 0.04 0.03 0.03 

QLD 0.01 0.01 0.02 0.02 0.03 0.04 0.04 0.05 0.06 0.06 0.06 0.07 0.06 0.07 0.06 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.04 0.03 0.02 0.02 0.02 

WA 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

SA 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TOTAL 0.03 0.06 0.08 0.11 0.13 0.16 0.18 0.21 0.23 0.25 0.27 0.28 0.29 0.30 0.31 0.30 0.29 0.29 0.29 0.28 0.27 0.24 0.24 0.24 0.24 0.21 0.20 0.19 0.17 0.17 

 

Summary Benefit-Cost Analysis 

FY2020 $ million; 7% real discount 
rate 

Present Value of Benefits Present Value of Costs Net Present Value Benefit-Cost Ratio 

NSW $340.1 $146.6 $193.5 2.3 

VIC $266.8 $132.7 $134.1 2.0 
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FY2020 $ million; 7% real discount 
rate 

Present Value of Benefits Present Value of Costs Net Present Value Benefit-Cost Ratio 

QLD $238.4 $139.6 $98.8 1.7 

WA $146.0 $61.5 $84.5 2.4 

SA $101.1 $29.8 $71.3 3.4 

NT     

TAS $31.3 $16.5 $14.8 1.9 

ACT $43.5 $20.3 $23.2 2.1 

TOTAL $1,167.3 $547.0 $620.3 2.1 

 

11.9 Mandatory HVAC Inspection and Certification 

Electricity Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.07 0.15 0.23 0.31 0.39 0.48 0.57 0.66 0.75 0.84 0.86 0.88 0.90 0.92 0.94 0.96 0.97 0.99 1.00 1.01 1.02 1.03 1.04 1.06 1.07 1.07 1.08 1.08 1.09 1.09 

VIC 0.06 0.13 0.20 0.27 0.34 0.42 0.49 0.57 0.65 0.74 0.76 0.78 0.81 0.83 0.85 0.87 0.89 0.91 0.93 0.94 0.96 0.98 0.99 1.01 1.02 1.04 1.05 1.06 1.07 1.08 

QLD 0.06 0.12 0.18 0.24 0.30 0.37 0.43 0.50 0.57 0.64 0.66 0.68 0.69 0.71 0.72 0.73 0.75 0.76 0.77 0.78 0.78 0.79 0.80 0.81 0.81 0.82 0.82 0.82 0.83 0.83 

WA 0.03 0.06 0.09 0.12 0.16 0.19 0.23 0.26 0.30 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.40 0.41 0.42 0.43 0.43 0.44 0.44 0.45 0.45 0.46 0.46 0.46 0.47 0.47 

SA 0.01 0.03 0.05 0.06 0.08 0.10 0.12 0.13 0.15 0.17 0.18 0.19 0.19 0.20 0.20 0.21 0.21 0.22 0.22 0.23 0.23 0.23 0.24 0.24 0.24 0.25 0.25 0.25 0.25 0.26 

NT 0.01 0.01 0.02 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.07 0.07 0.08 0.08 0.08 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.11 0.11 0.11 0.11 

TAS 0.01 0.01 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.08 0.08 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.11 0.11 0.11 0.11 0.11 

ACT 0.01 0.02 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.10 0.10 0.10 0.11 0.11 0.12 0.12 0.13 0.13 0.13 0.14 0.14 0.15 0.15 0.16 0.16 0.16 0.17 0.17 0.17 0.18 

TOTAL 0.26 0.53 0.81 1.09 1.39 1.69 2.00 2.32 2.64 2.98 3.07 3.15 3.23 3.31 3.39 3.46 3.53 3.60 3.66 3.71 3.77 3.82 3.87 3.92 3.96 4.00 4.04 4.07 4.09 4.12 
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Gas Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.01 0.03 0.04 0.05 0.07 0.08 0.09 0.11 0.12 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.12 0.12 0.12 0.12 0.12 0.11 0.11 0.11 0.11 

VIC 0.03 0.07 0.10 0.13 0.17 0.20 0.24 0.27 0.31 0.34 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.34 0.34 0.34 0.33 0.33 0.33 0.32 0.32 0.32 0.31 0.31 

QLD 0.01 0.01 0.02 0.02 0.03 0.04 0.04 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

WA 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.09 

SA 0.01 0.01 0.02 0.03 0.03 0.04 0.05 0.05 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

TOTAL 0.07 0.14 0.22 0.29 0.36 0.44 0.51 0.58 0.66 0.73 0.73 0.74 0.74 0.74 0.74 0.74 0.74 0.73 0.73 0.72 0.71 0.71 0.70 0.69 0.69 0.68 0.67 0.66 0.64 0.63 

 

Greenhouse Gas Emissions Savings (Mt CO2-e) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.02 0.04 0.05 0.07 0.09 0.10 0.12 0.13 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.13 0.12 0.11 0.11 0.09 0.09 0.08 0.08 0.08 0.07 0.06 0.06 0.06 0.06 0.06 

VIC 0.02 0.03 0.05 0.06 0.08 0.10 0.11 0.13 0.15 0.17 0.17 0.17 0.16 0.15 0.16 0.15 0.13 0.13 0.12 0.11 0.10 0.05 0.06 0.06 0.05 0.05 0.05 0.05 0.04 0.04 

QLD 0.01 0.02 0.04 0.05 0.06 0.08 0.09 0.11 0.13 0.13 0.13 0.13 0.12 0.12 0.11 0.11 0.10 0.09 0.09 0.09 0.07 0.07 0.07 0.07 0.06 0.05 0.03 0.02 0.02 0.02 

WA 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

SA 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

NT 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TOTAL 0.06 0.11 0.17 0.22 0.28 0.34 0.40 0.45 0.51 0.56 0.56 0.56 0.54 0.54 0.53 0.49 0.45 0.43 0.42 0.39 0.36 0.31 0.30 0.29 0.28 0.25 0.24 0.22 0.21 0.21 
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Summary Benefit-Cost Analysis 

FY2020 $ million; 7% real discount 
rate 

Present Value of Benefits Present Value of Costs Net Present Value Benefit-Cost Ratio 

NSW $494.1 $220.8 $273.3 2.2 

VIC $390.3 $214.1 $176.2 1.8 

QLD $346.9 $180.2 $166.7 1.9 

WA $213.4 $100.4 $113.0 2.1 

SA $148.8 $49.9 $98.9 3.0 

NT $41.1 $22.9 $18.2 1.8 

TAS $45.7 $23.1 $22.6 2.0 

ACT $65.7 $30.2 $35.5 2.2 

TOTAL $1,746.1 $841.7 $904.3 2.1 

 

11.10 Universal, Low-Cost, Mandatory Disclosure 

Electricity Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.09 0.22 0.35 0.48 0.61 0.74 0.87 0.99 1.12 1.25 1.38 1.51 1.63 1.76 1.89 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.94 1.94 1.94 1.94 1.94 1.94 1.94 

VIC 0.07 0.19 0.30 0.41 0.52 0.64 0.75 0.87 0.98 1.10 1.21 1.33 1.45 1.56 1.68 1.73 1.74 1.75 1.76 1.77 1.78 1.80 1.81 1.82 1.84 1.85 1.86 1.87 1.88 1.89 

QLD 0.07 0.17 0.27 0.37 0.46 0.56 0.66 0.76 0.86 0.96 1.06 1.16 1.25 1.35 1.45 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.48 1.49 1.48 1.48 1.48 1.48 1.48 1.48 

WA 0.03 0.09 0.14 0.19 0.24 0.29 0.35 0.40 0.45 0.50 0.56 0.61 0.66 0.72 0.77 0.79 0.79 0.80 0.80 0.80 0.81 0.81 0.81 0.82 0.82 0.82 0.82 0.83 0.83 0.83 

SA 0.02 0.04 0.07 0.10 0.12 0.15 0.18 0.20 0.23 0.26 0.29 0.31 0.34 0.37 0.40 0.41 0.41 0.42 0.42 0.42 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.45 0.45 0.45 

NT 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.13 0.14 0.15 0.16 0.17 0.17 0.17 0.17 0.17 0.18 0.18 0.18 0.18 0.18 0.18 0.19 0.19 0.19 0.19 

TAS 0.01 0.02 0.03 0.05 0.06 0.07 0.08 0.10 0.11 0.12 0.13 0.15 0.16 0.17 0.18 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 

ACT 0.01 0.02 0.04 0.05 0.07 0.08 0.10 0.11 0.13 0.14 0.16 0.18 0.19 0.21 0.23 0.24 0.24 0.24 0.25 0.25 0.26 0.26 0.27 0.27 0.28 0.28 0.29 0.29 0.30 0.30 

TOTAL 0.30 0.76 1.22 1.68 2.13 2.59 3.05 3.51 3.97 4.43 4.89 5.36 5.83 6.29 6.76 6.93 6.96 6.98 7.01 7.03 7.06 7.08 7.10 7.15 7.17 7.20 7.22 7.24 7.26 7.28 
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Gas Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.25 0.27 0.29 0.29 0.28 0.27 0.27 0.26 0.25 0.25 0.24 0.24 0.23 0.23 0.22 0.21 0.21 0.20 

VIC 0.04 0.10 0.15 0.21 0.26 0.31 0.36 0.41 0.46 0.51 0.56 0.60 0.65 0.69 0.74 0.74 0.73 0.72 0.70 0.69 0.68 0.66 0.65 0.64 0.63 0.62 0.61 0.60 0.58 0.57 

QLD 0.01 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.08 0.09 0.10 0.10 0.11 0.12 0.13 0.13 0.12 0.12 0.12 0.11 0.11 0.11 0.11 0.10 0.10 0.10 0.10 0.09 0.09 0.09 

WA 0.01 0.03 0.05 0.06 0.08 0.09 0.11 0.12 0.14 0.15 0.17 0.18 0.19 0.21 0.22 0.22 0.22 0.21 0.21 0.20 0.20 0.20 0.19 0.19 0.18 0.18 0.18 0.17 0.17 0.16 

SA 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.12 0.13 0.14 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.13 0.12 0.12 0.12 0.12 0.11 0.11 0.11 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

TOTAL 0.08 0.21 0.33 0.44 0.56 0.67 0.78 0.88 0.99 1.09 1.19 1.29 1.38 1.48 1.57 1.58 1.54 1.51 1.48 1.46 1.43 1.40 1.37 1.35 1.32 1.29 1.27 1.24 1.22 1.19 

 

Greenhouse Gas Emissions Savings (Mt CO2-e) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.02 0.05 0.08 0.11 0.13 0.16 0.18 0.19 0.21 0.23 0.24 0.25 0.27 0.28 0.30 0.25 0.24 0.22 0.21 0.18 0.16 0.16 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.11 

VIC 0.02 0.05 0.07 0.10 0.12 0.15 0.17 0.20 0.22 0.25 0.27 0.29 0.29 0.29 0.32 0.30 0.25 0.24 0.24 0.21 0.19 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.06 0.06 

QLD 0.01 0.03 0.05 0.07 0.10 0.12 0.14 0.17 0.19 0.19 0.21 0.22 0.22 0.23 0.22 0.22 0.20 0.19 0.17 0.16 0.14 0.14 0.13 0.12 0.11 0.08 0.06 0.03 0.03 0.03 

WA 0.01 0.02 0.03 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.10 0.11 0.11 0.12 0.10 0.10 0.09 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

SA 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

NT 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

TOTAL 0.06 0.16 0.25 0.34 0.43 0.52 0.60 0.69 0.77 0.83 0.89 0.95 0.98 1.02 1.07 0.98 0.89 0.84 0.80 0.74 0.67 0.57 0.55 0.53 0.50 0.46 0.43 0.40 0.37 0.37 
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Summary Benefit-Cost Analysis 

FY2020 $ million; 7% real discount 
rate 

Present Value of Benefits Present Value of Costs Net Present Value Benefit-Cost Ratio 

NSW $889.2 $501.5 $387.7 1.8 

VIC $701.0 $478.0 $223.0 1.5 

QLD $624.0 $387.4 $236.6 1.6 

WA $383.3 $220.6 $162.7 1.7 

SA $266.8 $113.6 $153.2 2.3 

NT $73.3 $46.7 $26.6 1.6 

TAS $82.1 $49.6 $32.5 1.7 

ACT $116.6 $65.5 $51.1 1.8 

TOTAL $3,136.4 $1,862.9 $1,273.5 1.7 

 

11.11 Mandatory Minimum Standards for Government owned or leased Buildings 

Electricity Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.06 0.06 0.07 0.07 0.08 0.09 0.09 0.10 0.10 0.11 0.12 0.12 

VIC 0.09 0.18 0.26 0.34 0.42 0.49 0.56 0.63 0.69 0.75 0.76 0.76 0.76 0.77 0.77 0.77 0.78 0.78 0.78 0.79 0.79 0.79 0.80 0.81 0.81 0.82 0.82 0.83 0.83 0.84 

QLD 0.05 0.10 0.14 0.19 0.22 0.26 0.29 0.32 0.35 0.37 0.38 0.39 0.39 0.40 0.40 0.41 0.42 0.42 0.43 0.43 0.44 0.45 0.45 0.46 0.47 0.47 0.48 0.49 0.49 0.50 

WA 0.04 0.08 0.11 0.14 0.18 0.20 0.23 0.26 0.28 0.30 0.30 0.31 0.31 0.31 0.31 0.31 0.32 0.32 0.32 0.32 0.33 0.33 0.33 0.33 0.34 0.34 0.34 0.34 0.35 0.35 

SA 0.02 0.04 0.07 0.09 0.10 0.12 0.14 0.16 0.17 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.21 0.21 

NT 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.04 

TAS 0.01 0.01 0.02 0.02 0.02 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

ACT 0.01 0.01 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 

TOTAL 0.22 0.42 0.62 0.80 0.98 1.15 1.30 1.45 1.58 1.71 1.73 1.75 1.77 1.79 1.81 1.83 1.85 1.87 1.89 1.91 1.94 1.96 1.98 2.01 2.04 2.06 2.09 2.11 2.14 2.16 
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Gas Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

VIC 0.06 0.11 0.16 0.20 0.24 0.28 0.31 0.34 0.37 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41 0.41 

QLD 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

WA 0.01 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 

SA 0.01 0.03 0.04 0.05 0.06 0.08 0.09 0.10 0.11 0.12 0.12 0.12 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.12 0.12 0.12 0.12 0.12 0.11 0.11 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TAS 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

ACT 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TOTAL 0.09 0.17 0.25 0.32 0.39 0.45 0.51 0.56 0.60 0.64 0.64 0.65 0.65 0.65 0.65 0.65 0.65 0.66 0.66 0.66 0.66 0.66 0.66 0.67 0.67 0.67 0.67 0.67 0.68 0.68 

 

Greenhouse Gas Emissions Savings (Mt CO2-e) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

VIC 0.02 0.04 0.06 0.08 0.10 0.12 0.13 0.15 0.16 0.17 0.17 0.17 0.16 0.15 0.15 0.14 0.12 0.11 0.11 0.10 0.09 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 

QLD 0.01 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.08 0.08 0.08 0.08 0.07 0.07 0.06 0.06 0.06 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.03 0.03 0.02 0.01 0.01 0.01 

WA 0.01 0.01 0.02 0.03 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

SA 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TOTAL 0.05 0.09 0.13 0.16 0.20 0.23 0.26 0.29 0.32 0.34 0.33 0.33 0.31 0.30 0.30 0.28 0.25 0.24 0.23 0.22 0.20 0.16 0.16 0.16 0.15 0.14 0.14 0.13 0.11 0.12 
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Summary Benefit-Cost Analysis 

FY2021 real $ million PV of Costs PV of Benefits Net Present Values Benefit-Cost Ratios 

NSW $14.4 $24.3 $9.8 1.7 

VIC $206.9 $371.7 $164.8 1.8 

QLD $95.1 $210.9 $115.8 2.2 

WA $78.4 $173.7 $95.3 2.2 

SA $54.2 $168.2 $114.0 3.1 

NT $6.0 $8.0 $2.0 1.3 

TAS $11.3 $25.7 $14.4 2.3 

ACT $10.6 $25.0 $14.5 2.4 

TOTAL $477.0 $1,007.5 $530.5 2.1 

 

11.12 Financial Incentives 

Electricity Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.10 0.21 0.31 0.41 0.51 0.62 0.72 0.82 0.92 1.02 1.12 1.22 1.32 1.42 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 1.51 

VIC 0.09 0.18 0.27 0.35 0.44 0.53 0.62 0.71 0.80 0.89 0.98 1.07 1.16 1.25 1.35 1.35 1.36 1.37 1.38 1.39 1.39 1.40 1.41 1.42 1.43 1.44 1.44 1.45 1.46 1.47 

QLD 0.08 0.16 0.24 0.31 0.39 0.47 0.55 0.63 0.70 0.78 0.86 0.93 1.01 1.09 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.15 1.16 1.16 1.15 1.15 1.15 1.15 1.14 

WA 0.04 0.08 0.12 0.16 0.20 0.24 0.29 0.33 0.37 0.41 0.45 0.49 0.53 0.58 0.62 0.62 0.62 0.62 0.63 0.63 0.63 0.63 0.63 0.64 0.64 0.64 0.64 0.64 0.64 0.64 

SA 0.02 0.04 0.06 0.08 0.10 0.13 0.15 0.17 0.19 0.21 0.23 0.25 0.28 0.30 0.32 0.32 0.32 0.33 0.33 0.33 0.33 0.33 0.34 0.34 0.34 0.34 0.34 0.35 0.35 0.35 

NT 0.01 0.02 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.08 0.09 0.10 0.11 0.12 0.13 0.13 0.13 0.13 0.13 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.15 0.15 0.15 

TAS 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

ACT 0.01 0.02 0.03 0.04 0.06 0.07 0.08 0.09 0.10 0.12 0.13 0.14 0.15 0.17 0.18 0.18 0.19 0.19 0.19 0.20 0.20 0.21 0.21 0.21 0.22 0.22 0.22 0.23 0.23 0.24 

TOTAL 0.36 0.72 1.08 1.44 1.80 2.16 2.52 2.88 3.24 3.60 3.97 4.33 4.69 5.05 5.42 5.43 5.45 5.47 5.48 5.50 5.51 5.52 5.54 5.57 5.58 5.59 5.60 5.62 5.63 5.64 
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Gas Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.02 0.04 0.05 0.07 0.09 0.10 0.12 0.14 0.15 0.16 0.18 0.19 0.21 0.22 0.23 0.22 0.22 0.21 0.21 0.20 0.20 0.19 0.19 0.18 0.18 0.17 0.17 0.17 0.16 0.16 

VIC 0.05 0.09 0.14 0.18 0.22 0.26 0.30 0.34 0.38 0.42 0.45 0.49 0.52 0.56 0.59 0.58 0.57 0.56 0.55 0.54 0.53 0.52 0.51 0.50 0.49 0.48 0.47 0.46 0.45 0.44 

QLD 0.01 0.02 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.07 0.08 0.08 0.09 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.07 0.07 0.07 0.07 

WA 0.01 0.03 0.04 0.05 0.07 0.08 0.09 0.10 0.11 0.13 0.14 0.15 0.16 0.17 0.18 0.17 0.17 0.17 0.16 0.16 0.16 0.15 0.15 0.15 0.14 0.14 0.14 0.13 0.13 0.13 

SA 0.01 0.02 0.03 0.03 0.04 0.05 0.06 0.07 0.07 0.08 0.09 0.09 0.10 0.11 0.11 0.11 0.11 0.11 0.11 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.09 0.09 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

TOTAL 0.10 0.20 0.29 0.38 0.47 0.56 0.64 0.73 0.81 0.89 0.97 1.04 1.12 1.19 1.26 1.24 1.21 1.19 1.16 1.14 1.11 1.09 1.07 1.05 1.03 1.01 0.98 0.96 0.94 0.92 

 

Greenhouse Gas Emissions Savings (Mt CO2-e) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.02 0.05 0.07 0.09 0.11 0.13 0.15 0.16 0.17 0.18 0.19 0.20 0.22 0.23 0.24 0.20 0.18 0.17 0.16 0.14 0.13 0.12 0.12 0.11 0.10 0.09 0.09 0.09 0.09 0.09 

VIC 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.23 0.24 0.24 0.25 0.23 0.20 0.19 0.19 0.17 0.15 0.08 0.08 0.08 0.08 0.08 0.07 0.07 0.05 0.05 

QLD 0.02 0.03 0.05 0.06 0.08 0.10 0.12 0.14 0.16 0.16 0.17 0.18 0.18 0.18 0.17 0.17 0.16 0.14 0.13 0.13 0.11 0.11 0.10 0.10 0.08 0.06 0.05 0.03 0.03 0.03 

WA 0.01 0.02 0.02 0.03 0.04 0.04 0.05 0.06 0.06 0.07 0.08 0.08 0.09 0.09 0.09 0.08 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

SA 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.04 0.04 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

NT 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 

TOTAL 0.08 0.15 0.22 0.30 0.36 0.43 0.50 0.56 0.62 0.68 0.72 0.77 0.79 0.82 0.85 0.77 0.70 0.66 0.63 0.58 0.53 0.45 0.43 0.41 0.39 0.36 0.34 0.31 0.29 0.29 
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Summary Benefit-Cost Analysis 

FY2020 $ million; 7% real discount 
rate 

Present Value of Benefits Present Value of Costs Net Present Value Benefit-Cost Ratio 

NSW $712.8 $212.9 $500.0 3.3 

VIC $561.2 $201.1 $360.1 2.8 

QLD $500.0 $200.7 $299.3 2.5 

WA $307.0 $91.7 $215.3 3.3 

SA $213.8 $44.8 $168.9 4.8 

NT $58.6 $25.9 $32.6 2.3 

TAS $65.7 $23.8 $42.0 2.8 

ACT $93.0 $30.1 $62.9 3.1 

TOTAL $2,512.1 $831.0 $1,681.1 3.0 

 

11.13 Expand Minimum Energy Performance Standards (MEPS) for Building Technology and Equipment 

Electricity Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.49 0.78 1.05 1.32 1.58 1.85 2.11 2.37 2.62 2.81 2.88 2.95 3.02 3.09 3.16 3.19 3.22 3.26 3.31 3.37 3.43 3.49 3.58 0.43 0.45 0.47 0.48 0.50 0.52 0.53 

VIC 0.46 0.73 0.99 1.24 1.49 1.74 1.98 2.22 2.46 2.64 2.71 2.77 2.84 2.90 2.97 3.00 3.03 3.07 3.11 3.16 3.22 3.28 3.36 0.39 0.41 0.43 0.44 0.46 0.48 0.49 

QLD 0.40 0.63 0.85 1.06 1.28 1.49 1.70 1.91 2.11 2.27 2.32 2.38 2.43 2.49 2.55 2.57 2.60 2.63 2.67 2.71 2.76 2.81 2.87 0.33 0.34 0.36 0.37 0.38 0.40 0.41 

WA 0.17 0.27 0.37 0.46 0.55 0.65 0.74 0.83 0.92 0.99 1.01 1.04 1.06 1.09 1.11 1.13 1.14 1.15 1.17 1.19 1.21 1.24 1.27 0.18 0.19 0.19 0.20 0.21 0.22 0.22 

SA 0.12 0.19 0.25 0.31 0.38 0.44 0.50 0.56 0.63 0.67 0.69 0.70 0.72 0.74 0.75 0.76 0.77 0.78 0.79 0.80 0.82 0.83 0.85 0.09 0.10 0.10 0.11 0.11 0.11 0.12 

NT 0.04 0.06 0.09 0.11 0.13 0.15 0.18 0.20 0.22 0.23 0.24 0.24 0.25 0.26 0.26 0.27 0.27 0.27 0.28 0.28 0.29 0.29 0.30 0.04 0.04 0.04 0.04 0.05 0.05 0.05 

TAS 0.06 0.09 0.12 0.15 0.18 0.21 0.23 0.26 0.29 0.31 0.32 0.33 0.33 0.34 0.35 0.35 0.36 0.36 0.37 0.37 0.38 0.39 0.39 0.04 0.04 0.05 0.05 0.05 0.05 0.05 

ACT 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 0.30 0.32 0.33 0.33 0.34 0.35 0.36 0.36 0.37 0.37 0.38 0.38 0.39 0.40 0.41 0.06 0.06 0.06 0.06 0.07 0.07 0.07 

TOTAL 1.80 2.84 3.82 4.80 5.77 6.74 7.69 8.62 9.54 10.24 10.49 10.74 11.00 11.26 11.52 11.63 11.75 11.90 12.07 12.27 12.50 12.74 13.04 1.57 1.63 1.70 1.76 1.82 1.89 1.95 
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Gas Savings (PJ) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.07 

VIC 0.01 0.02 0.02 0.03 0.04 0.05 0.06 0.06 0.07 0.08 0.08 0.09 0.10 0.10 0.11 0.11 0.12 0.13 0.13 0.14 0.14 0.15 0.15 0.16 0.16 0.16 0.17 0.17 0.18 0.18 

QLD 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

WA 0.00 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

SA 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

NT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TOTAL 0.02 0.04 0.05 0.07 0.09 0.10 0.12 0.13 0.15 0.16 0.18 0.19 0.20 0.22 0.23 0.24 0.25 0.27 0.28 0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.38 

 

Greenhouse Gas Emissions Savings (Mt CO2-e) 

 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

NSW 0.11 0.18 0.23 0.28 0.33 0.38 0.42 0.44 0.46 0.49 0.47 0.47 0.47 0.48 0.49 0.40 0.37 0.36 0.33 0.29 0.27 0.27 0.25 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

VIC 0.11 0.16 0.21 0.27 0.31 0.36 0.41 0.46 0.50 0.54 0.54 0.54 0.51 0.48 0.50 0.46 0.38 0.37 0.37 0.32 0.29 0.13 0.14 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

QLD 0.08 0.12 0.17 0.21 0.26 0.30 0.35 0.41 0.46 0.45 0.45 0.45 0.41 0.41 0.37 0.37 0.34 0.32 0.30 0.29 0.25 0.25 0.24 0.03 0.02 0.02 0.02 0.01 0.01 0.01 

WA 0.03 0.05 0.06 0.08 0.09 0.11 0.12 0.13 0.15 0.16 0.16 0.16 0.16 0.16 0.16 0.13 0.13 0.12 0.12 0.12 0.12 0.12 0.12 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

SA 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

NT 0.01 0.01 0.02 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TAS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ACT 0.01 0.02 0.03 0.03 0.04 0.04 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.05 0.06 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TOTAL 0.36 0.56 0.74 0.92 1.09 1.26 1.42 1.58 1.72 1.80 1.79 1.78 1.72 1.69 1.69 1.53 1.38 1.31 1.26 1.17 1.07 0.90 0.89 0.12 0.12 0.11 0.11 0.10 0.10 0.10 
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Summary Benefit-Cost Analysis 

FY2020 $ million; 7% real discount 
rate 

Present Value of Benefits Present Value of Costs Net Present Value Benefit-Cost Ratio 

NSW $1,252.4 $258.5 $993.9 4.8 

VIC $927.4 $226.9 $700.5 4.1 

QLD $957.5 $198.0 $759.5 4.8 

WA $445.1 $98.0 $347.2 4.5 

SA $360.9 $67.9 $293.0 5.3 

NT $103.2 $21.1 $82.1 4.9 

TAS $144.2 $26.9 $117.3 5.4 

ACT $143.1 $30.3 $112.8 4.7 

TOTAL $4,333.9 $927.5 $3,406.3 4.7 
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