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•          the report should not be interpreted as a commitment by Government to a 

policy or course of action. 

 

 

 

 

 



 

 

  

 

July 2012| REF: J/N 110359 

 

Energy use and energy efficiency opportunity data for 

commercial sector and small/medium businesses 

 

Summary of Results 

 
Commissioned by 

Department of Climate Change and Energy Efficiency 

 

 

 



DCCEE COMMERCIAL AND SME ENERGY EFFICIENCY DATA 

 
 
 
    

ii 

Project Details 

DCCEE Contacts Energetics Contact 

Serena Fletcher Gordon Weiss 

 

Description Prepared By Reviewed By Approved By Approval Date 

Draft version Anita Stadler Jacqueline Scruby, 

Helen Wetherell 

Gordon Weiss 20 April 2012 

Final version (draft) Bethany Thompson 

Anita Stadler 

Jacqueline Scruby Gordon Weiss 18 June 2012 

Final version Gordon Weiss  Gordon Weiss 12 July 2012 

 

About Energetics 

Energetics is a specialist management consultancy in the business of climate change. In partnership with our clients, we help 

them transition to a carbon-constrained environment by managing risks, achieving cost reductions and identifying new 

opportunities. For over 25 years, Energetics has been providing clients with competitive advantage from the top to the bottom 

line. 

Winner of the 2011 BRW Client Choice Award for Best Value.  

Finalists in the 2011 BRW Client Choice Awards for Exceptional Service, Most Innovative, Outstanding Client Care and Best 

Consulting Engineering Firm with revenue under $50 Million. 

Winner of the inaugural Victorian CitySwitch Green Office Award 2010 for achievements in reducing office energy use. 

Copyright 

© Commonwealth of Australia 2012 

This work is copyright Commonwealth of Australia. All material contained in this work is copyright the Commonwealth of 

Australia, except where a third party source is indicated. 

 

With the exception of the Commonwealth Coat of Arms, any departmental logos, Commonwealth copyright material is licensed 

under the Creative Commons Attribution 3.0 Australia Licence. To view a copy of this license, visit 

http://creativecommons.org/licenses/by/3.0/au/. 

You are free to copy, communicate and adapt the Commonwealth copyright material, so long as you attribute the 

Commonwealth of Australia (Department of Climate Change and Energy Efficiency). 

Energetics Disclaimer 

Where conclusions have been drawn based upon information provided to Energetics by the recipient of this report, Energetics 

has relied upon the accuracy of the information provided. 

http://creativecommons.org/licenses/by/3.0/au/
http://creativecommons.org/licenses/by/3.0/au/


DCCEE COMMERCIAL AND SME ENERGY EFFICIENCY DATA 

 
 
 
    

iii 
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This report was prepared by Energetics Pty Ltd for the Department of Climate Change and Energy Efficiency, as part of the 

Commonwealth’s efforts to investigate the cost and benefits of a possible national Energy Savings Initiative. 
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no liability for the accuracy of, or inferences from, the material contained in the report, and expressly disclaims liability for any 
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report.  
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Summary 

The Department of Climate Change and Energy Efficiency (DCCEE) commissioned Energetics to 

prepare an energy use and energy efficiency opportunity database to assist with economic and energy 

market modelling and other analysis for a possible national Energy Savings Initiative (ESI). The 

modelling will illustrate the potential impacts of different design options for a possible national ESI on 

electricity and natural gas consumption and Australia’s electricity and gas markets. Subject to 

economic modelling and a regulatory impact analysis, the Commonwealth Government will make a 

decision on whether to adopt a national ESI. Any Commonwealth Government decision to proceed 

with a national ESI will be conditional on the agreement of the Council of Australian Governments. 

Specifically, Energetics was asked to collect, develop and analyse data on energy use and energy 

efficiency opportunities in the commercial sector and for small and medium energy-using businesses 

(SMEs)
1
 in the commercial and industrial sectors in Australia. Energetics was asked to determine the 

volume, value and cost of potential energy efficiency opportunities - by sub-sector, technology/process 

and fuel type – drawing on existing data sources and carrying out a 'bottom up' assessment of energy 

savings for specific technologies. Energetics was also required to carry out an analysis of average 

payback thresholds for typical businesses in the relevant sectors to improve the payback assumptions 

in the modelling. 

This project was completed in parallel with a similar data project that was separately carried out for the 

large industrial sector to provide energy opportunity data for the national ESI modelling. In this context, 

‘large’ meant any Australian and New Zealand Standard Industrial Classification (ANZSIC) Division B: 

Mining, Division C: Manufacturing, Division D: Electricity, gas and water supply, Division E: 

Construction and Division I: Transport, postal & warehousing with annual energy consumption in 

excess of 0.1PJ per facility, which is reported under the National Greenhouse and Energy Reporting 

(NGER) legislation.
2
  

Energy Baselines by Building Type 

Energetics developed energy use baselines for 10 large commercial building types, four small and 

medium enterprise building types and street lighting, reflecting the high relevance of building type with 

energy use. Combined, the baselines represent approximately 21% of the total electricity and natural 

gas consumption in Australia.  

The baselines were developed from the analysis of a wide range of data sources, including the NGER 

database
3
, Energy Efficiency Opportunity (EEO) program public report data, other Commonwealth, 

state and territory government program and operations data, Energetics' proprietary data and existing 

reports. The analysis of savings available in small and medium businesses used a substantial dataset 

obtained from the NSW Government. 

                                                      
1
 The definition of the SME sector is specific to this project and relates to employee numbers and facility type which are relevant 

for energy efficiency. Commercial organisations with less than 200 employees are classed as SME, as well as building types as 

specified in Table 1, irrespective of employment size. ‘Industrial SME’ energy in this project was calculated as the difference 

between total energy use reported by the ABS and energy used by organisations who reported under the NGER legislation (the 

latter was analysed in the large industrial data project).  

2 The granularity of energy data was not sufficiently detailed to allow for a strict cut-off at 0.1 PJ per facility 

3
 Where NGER data was used, it was combined with other data sources and aggregated to a state level. 
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Baselines developed for this project took into account the outcomes of the national ESI large industrial 

data project to ensure the combined baselines from the two projects provide a robust representation of 

total electricity and natural gas use in the commercial and industrial sectors in Australia. The 

Energetics database developed though this project provides insights into the effects of a range of 

energy savings measures for the commercial sector, as well as the SME sector across all ANZSIC 

divisions.  

Modelling of energy saving measures 

The energy saving measures were developed with reference to international and Australian literature, 

as well as the results of energy audits conducted by Energetics. These measures include window 

treatment, the installation of timers and the upgrade to compact fluorescent lamps in end-use 

categories, such as building shell, appliance and equipment and lighting respectively.  

Sectors Number of end-use categories Number of measures 

Large commercial
4
 11 34 

SMEs 10 21 

The energy audit data provided Energetics with a comprehensive dataset of over 18,000 energy 

savings actions on which to base energy savings potential, incremental capital cost and payback 

estimates for each measure across applicable building types. 

The energy savings potential of a measure was expressed as a percentage of the baseline energy 

consumption in a building type. The value of an energy savings measure (in terms of the potential 

savings that can be achieved) varies significantly across building types due to both building size 

differences and energy use profiles. However, attractive opportunities exist for all building types. For 

example, estimated energy savings from individual measures in the large commercial building sector 

ranged from 0.1% to 11.9% of total building energy use. 

Large commercial buildings 

The most effective energy efficiency measures for commercial buildings vary between the ten building 

types considered. Some of the measures appear several times across different building types. 

Building type Top energy saving measures Building type Top energy saving measures 

Large Office Upgrade chiller 

Evaporative cooling system 

High efficiency stand alone AC 

Shopping Centre Upgrade chiller 

Evaporative cooling system 

High efficiency stand alone AC 

Large 
Refrigerated 
Retail 

Upgrade chiller 

Ceiling insulation / envelope 

HE commercial refrigeration 

Large Non-
Refrigerated Retail 

Upgrade chiller 

Upgrade fluorescent lights 

Voltage optimisation 

                                                      
4
 Street lighting was included in this category 
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Building type Top energy saving measures Building type Top energy saving measures 

Refrigerated 
Warehouses 

Ceiling insulation / envelope 

Upgrade discharge lights 

HE commercial refrigeration 

Non-Refrigerated 
Warehouses 

Upgrade discharge lights 

Upgrade chiller 

Ceiling insulation / envelope 

Hospital  Evaporative cooling system 

Replace boiler 

Upgrade chiller 

Large 
Accommodation 

Evaporative cooling system 

Window treatment  

HVAC controls  

University / 
Tertiary 

Upgrade fluorescent lights 

Ceiling insulation / envelope 

Evaporative cooling system 

School HVAC controls  

Upgrade fluorescent lights 

Ceiling insulation / envelope 

 

SME Sector 

For the SME sector, there was greater variation between the most effective energy efficiency 

measures, reflecting the diversity of the sector. The exception to this was high efficiency stand-alone 

air conditioning which was a top energy saving measure across all of the four building types 

considered.  

Building type Top energy saving measures 

Small Office Upgrade to boilers, furnaces or ovens 

Variable speed drives 

High efficiency stand-alone AC 

Hospitality Solar or Heat Pump Water Heater  

High efficiency stand-alone AC  

Variable speed drives 

Small Trade Upgrade air compressors 

High efficiency stand-alone AC 

New lamps and other upgrades 

SME Industrial HE commercial refrigeration 

High efficiency stand-alone AC 

Upgrade air compressors 
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Payback Thresholds 

A review of the prevailing thresholds applied to energy efficiency investment by Australian businesses 

suggest that SMEs generally require paybacks
5
 of between one to 2.5 years, whilst large commercial 

entities may respond positively to paybacks of between one to four years, depending on economic 

conditions in each case. The payback threshold for large commercial entities is three years during 

average economic conditions. During times of weak economic growth the payback threshold 

approaches one year and in good times it increases to four years. The average payback period of 

opportunities included in this dataset, based on incremental capital cost, was 3.9 years for large 

commercial building opportunities and 3.3 years for SME building opportunities, with a large variation 

between measures and end-use categories.  

Data Validation 

The energy use and energy efficiency opportunity database provides a robust foundation for the 

modelling of the impact of possible national ESI design options on electricity and natural gas 

consumption in Australia. A rigorous review of this extensive dataset included validation of the data 

against other Australian datasets built through state government programs in NSW and Victoria. 

Nonetheless, interpretation of the results would need to recognise the fragmented nature of the 

baseline energy data in Australia and the corresponding margin of error that may follow when 

generating baseline energy by building type, as well as the subsequent modelling of the proposed 

energy savings scheme.  

The activities and approaches discussed in this document are for the purposes of analysis only and do 

not preclude alternative approaches being recommended to or by the Commonwealth Government 

once further analysis is completed. 

 

                                                      
5
 A payback threshold refers to the maximum period a business will consider as a payback period for investment in energy 

efficiency measures. The payback period calculated for measures is the period of time required for the energy savings to 

"repay" the sum of the original investment. 
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1. Introduction 

The Australian Government committed to undertake further work on a national Energy Savings 

Initiative (ESI) as part of the Clean Energy Future plan announced in July 2011. One aspect of this 

work involves detailed economic and energy market modelling to illustrate the impacts that could be 

expected with possible national ESI designs. The Australian Government has engaged SKM-MMA to 

carry out the detailed modelling.  

To inform this modelling, the Australian Government sought robust data on energy use and energy 

efficiency opportunities in the commercial and industrial sectors.  

1.1. Scope and key deliverables 

Energetics was engaged by the Department of Climate Change and Energy Efficiency (DCCEE) to 

supply the energy use and energy efficiency opportunity data for the commercial sector, as well as 

small to medium enterprise (SME) energy-using businesses across all ANSZIC divisions.
6
  

Energetics was asked to determine the volume, value and cost of potential energy efficiency 

opportunities - by sub-sector, technology/process and energy type – drawing on all existing data 

sources and carrying out a 'bottom up' assessment of energy savings for specific technologies as 

needed.  

Energy sources included are electricity and natural gas, with data being provided at a national and 

state level. 

The data will be used as an input to the economic and energy market modelling to illustrate the 

impacts of possible design options of a national ESI. The requested scope of the data project and 

Energetics’ methodology were designed in accordance with this purpose, with specific data fields and 

formats being specified to meet the requirements of the modelling. 

Energetics was also required to provide a review of average payback thresholds applicable to typical 

firms within the large commercial and SME sectors. 

This project was completed in parallel with a similar data project that was separately carried out for the 

large industrial sector to provide energy efficiency opportunity data for the ESI modelling.  

1.2. Structure of the report 

This report provides a high level overview of the methodology used to develop the data and a detailed 

discussion of the results. The results are discussed under the following headings:  

 Energy consumption baseline per building type at state level forecasted to 2050;  

                                                      
6
 The granularity of energy data was not sufficiently detailed to allow for a strict cut-off at the requested SME threshold of 0.1 PJ 

per facility. Consequently, a different definition of the SME sector was used which is specific to this project. Energy efficiency 

solutions are related to facility type rather than total employee numbers or financial turnover. Therefore, commercial 

organisations with less than 200 employees were classed as SMEs, as well as building types as specified in Table 1, 

irrespective of employment size. Energy use by industrial SMEs was determined by difference between total energy use 

reported by the ABS and energy use assessed by the separate project preparing the large industrial energy use and energy 

efficiency opportunity dataset. That project determined energy use attributable to “large industrial” entities who reported under 

the NGER legislation. Also refer to Appendix B and Appendix C for a further detailed description of the approach.  
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 Energy efficiency dataset per building at state level; and 

 Payback thresholds. 

The conclusion provides high level recommendations and commentary on data issues for 

consideration when using the data for modelling purposes.  
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2. Methodology 

2.1. Overview 

The data provided by Energetics under this project will be used to model the potential impacts of a 

possible national ESI on energy consumption in the commercial sector and SMEs in the commercial 

and industrial sectors
7
. A number of data sources have been used by Energetics to create a 

meaningful dataset to input into the ESI modelling. Data to support the analysis was drawn from a 

range of public and proprietary data sources listed in Appendix A. Key datasets used for the 

development of the energy baseline and energy efficiency data include: 
8
  

 Energetics’ proprietary energy audit data for large commercial sites and SME businesses;  

 Energy audit data provided by the NSW Government, verified by additional datasets from 

Victorian and NSW Government programs. 

 Australian Government Energy Efficiency Opportunities (EEO) program public report data; 

 Datasets held by other Commonwealth, state and territory governments and released for use 

in this data project, such as departmental energy consumption; 

 National Greenhouse and Energy Reporting (NGER) database
9
; and 

 Australian Bureau of Statistics (ABS) and Australian Bureau of Agricultural and Resource 

Economics (ABARE) data on energy use for relevant sectors. 

The key steps in the energy and energy efficiency dataset development process are summarised in 

Figure 1 below. Each step will be discussed in more detail in further sections of this report. 

 

                                                      
7
 Please note that data for the large industrial sector was developed as a separate project. 

8
 Energetics’ proprietary energy audit data includes 837 sites and the energy audit data provided by the NSW Government 

includes 440 business entities and 12,549 small business entities, verified by additional datasets from Victorian EREP and 

several NSW Government programs (the Energy Saver program, the Energy Efficiency for Small Business program and the 

ESAP program). 

9
 Where NGER data was used, it was combined with other data sources and aggregated to a state level. 
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Figure 1: Key steps in the data collection and validation process 
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2.2. Step 1: Defining building types by sector 

The energy type relevant to the commercial and SME sectors for this project is stationary energy 

(electricity and gas). For stationary energy, usage is directly related to the type of commercial building 

and therefore creating a baseline by building type is the most effective framework for data collection 

and analysis. For example, end-use applications such as HVAC
10

 and lifts are most commonly found 

in large, multi-story buildings such as commercial office blocks and not in, for example restaurants. 

However, hotels and hospitals typically have large commercial kitchens where measures related to 

commercial refrigeration, boilers and ovens will be more applicable.  

Given this relationship, Energetics has provided energy use data by referencing 10 large commercial 

building types, four SME building types and street lighting. Energy savings measures data has also 

been provided on this basis. Although end-use application is also relevant to assessing the impacts of 

energy savings measures, building type data is more readily available and therefore more robust with 

fewer assumptions. Through this approach the energy use of the whole building is taken into account. 

The first step in developing the stationary energy baselines was to define building types in the 

commercial and SME sectors (Step 1 in Figure 1 above). 

The building types selected are listed in Table 1 below. A description of these building types, as well 

as the basis for the SME definition and the allocation of building types across ANZSIC codes, are 

provided in Appendix B and Appendix C. 

2.3. Step 2: Estimating baseline energy consumption 

2.3.1. Approach 

The methodology used for estimating energy usage for both stationary energy (by building type) and 

fuel (split by fuel type and categorised by segment and sector) and which is represented as step 2 in 

Figure 1, involved four key actions. These are outlined in detail in Appendix D and are listed below. 

 Estimating the total consumption for electricity and gas by the large commercial 

sector and SMEs across all sectors. This provides the baseline for the verification of 

subsequent analysis. 

 Stationary Energy Baseline: Estimating the energy consumption per building type within 

the large commercial (including street lighting which was treated as a separate category) and 

SME sectors across ANZSIC divisions. 

 Allocating national energy consumption by building type on a state by state basis, 

forecast to 2050. 

 

                                                      
10

 Centralised Heating, Ventilation and Air Conditioning systems 
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Table 1: Define building types in the commercial and SME sectors  

B
u

ild
in

g
 T

y
p
e
 

Segment Large Small and Medium 

Sector Commercial Commercial Industrial
11

  

Office    

 

NA 

Accommodation    

Retail  Refrigerated Non- Refrigerated 

Trade 

Warehouses  Refrigerated Non- Refrigerated 

University/Tertiary  NA 

School   

Hospital   

Shopping centre
12

   

Hospitality
13

 

NA 

 

Industrial    

Street lighting   

2.3.2. Data sources 

A range of data sources were used in the development of the energy consumption baseline. Some 

were used to develop the baseline and some were reserved to validate the result. 

Australian Bureau of Statistics 

The ABS Series 4660
14

, which relates to 2008/2009, was the primary dataset used to form the base 

year for all baselines. The data provides estimates for energy use by size of business and ANZSIC 

division. Where state and territory level baseline consumption data were not available, scaling factors 

were developed to allocate national baseline data using either employment numbers or industry 

revenue data as discussed in Appendix D. The impact of climate differences, as it affected the 

                                                      
11

 SME industrial building types have not been analysed by ANZSIC divisions (e.g. manufacturing, transport, mining, etc) as the 

type of buildings would be similar (i.e. single story buildings without subdivision) with similar end use profiles, e.g. high 

prevalence of pumps, air compressors and industrial lighting.  

12
 Shopping centres have a different energy usage profile than retailers as their energy use relates to the “shell and common 

areas” of the building, which are typically separately metered from tenants in the shopping centre. Large shopping centre energy 

consumption would be categorised under ANZSIC Division L (Rental, Hiring and Real Estate), whereas retailers are categorised 

under Division G (Retail Trade). Energy consumption data for large shopping centre operators (i.e. Westfield and Stockland) are 

available in the public domain. This enabled Shopping centres to be treated as a separate building type. 

13
 Note that the baselines for SME sector accommodation and restaurants, including clubs, were calculated separately for each 

building type. However, these baselines were aggregated as a “Hospitality” building type. Accommodation and restaurants have 

been aggregated to Hospitality as they have a number of features in common such a commercial kitchens. There is also 

significant overlap of building types within these categories. 

14
 ABS Series 4660.0 Energy, Water and Environmental Management 2008–09 
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reported consumption of energy by commercial buildings in each of the states and territories, has 

therefore been factored into the building type baselines.  

Bureau of Resources and Energy Economics 

The forecast of the energy baseline to 2050 was based on the BREE national energy forecast to 

2030.
15

 This source forecasts growth in energy by energy type per industry sector, and separately by 

industry sector and state. It does not include a forecast by energy type, industry sector and state.  

Energetics used the BREE stationary energy forecasts by energy type and industry as the basis for 

the baselines. The compounded annual growth rate over the period 2009 to 2030 was used 

throughout the period 2009 to 2050. 

2.4. Steps 3-4: Defining energy savings measures by building type 

2.4.1. Energy savings measures 

A list of potential energy savings opportunities in the commercial and SME sectors was developed 

with reference to Australian and international literature, as well as Energetics’ extensive field 

experience in conducting energy audits nationwide across most building types. The list of measures 

for stationary energy savings per segment (Step 3 for stationary energy sources in Figure 1) is 

presented in Table 2 with a detailed description of how the measures were defined. Further definitions 

of each measure are provided in Appendix E and Appendix F.  

Table 2: List of stationary energy savings measures by market segment 

End-use category Measure name Large SME 

Air compressors Improved operation of compressed air systems   

Appliances and 
equipment 

Controls, timers and voltage optimisation   

Upgrade computer equipment    

Install high efficiency domestic appliances   

Replace a MEPS
16

 compliant motor with a HE
17

 motor   

Timer   

Variable speed drives   

Boilers, furnaces and 
ovens 

Replace boiler    

Building shell Ceiling insulation / envelope   

Window treatment   

Stand alone heating Controls   

                                                      
15

 DRET (2007), Australian Energy: National and State Projections to 2029-30, BREE/ABARE Research Report 07.24. The 

more recent BREE projections to 2034-35 was not used as it did not present the data in the required level of granularity. 

16
 Minimum Energy Performance Standards (MEPS) 

17
 High Efficiency (HE) 
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End-use category Measure name Large SME 

and cooling 
High efficiency stand alone AC   

Heating, Ventilation and 
Air Conditioning 
(HVAC) 

Evaporative cooling system   

HVAC controls   

HVAC economy cycles   

HVAC routine maintenance   

Replace a MEPS compliant motor with a HE motor (HVAC)   

Replace cooling tower   

Upgrade chiller   

Upgrade to HE pumps (HVAC)   

Variable speed drives and control for fans   

Lifts and travelators Isolation and controls   

Lighting Halogen lights to CFL   

Lighting control systems   

New lamps and other upgrades   

Reflectors / delamping   

Upgrade discharge lights   

Upgrade fluorescent lights   

Upgrade halogen lights   

Voltage optimisation   

Pumps Upgrade to HE pumps   

Variable speed drives for pumps   

Refrigeration HE commercial refrigeration   

Replace a low efficiency fan motor  with an EC 
18

motor   

Ventilation / fans Car park ventilation control   

Improve fan efficiency   

Water heating High efficiency gas water heater   

Solar or heat pump water heater   

Water heating control systems   

                                                      
18

 Electronically Commutated (EC) 
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2.4.2. Methodology and considerations 

A number of considerations were taken into account in calculating potential energy savings 

attributable to each measure per building type: 

 The lifetime of a measure: Lifespan estimates were made for each measure with reference 

to industry sources
19

, complemented by Energetics’ industry knowledge. The results of this 

analysis are presented in Appendix H. 

 The minimum energy performance standards (MEPS) applicable to equipment or typical 

baseline energy use by equipment in the sample base. 

 The energy consumed by high efficiency (HE) alternative technologies to existing 

installations. 

 The energy use baseline per building type. 

The energy savings potential for each of the above measures was then expressed as a percentage of 

the total energy use by the building type it applies to (Step 4 in Figure 1). The marginal or 

incremental cost per measure relative to the energy usage of the building type was also calculated 

based on the capital and implementation cost estimates from the audit datasets.  

Energetics assessed the savings potential for individual measures which are intended as input into the 

ESI modelling. Energetics did not take into account the interaction of measures
20

 nor mutually 

exclusive measures
21

. However, there were only limited instances identified, and Appendix F provides 

details of the measures that interact with other measures for easy identification. The ESI modelling will 

consider the mutual exclusivity of measures based on the sequence of implementation of measures in 

the relevant modelling scenarios. Under this approach, where two measures are taken up from a 

particular end-use category, the energy use baseline for this end-use category would be reduced by 

the first measure, with this reduced baseline then applied to the implementation of the subsequent 

measure. A detailed overview of the methodology to determine the energy savings potential is 

provided in Appendix E, with a brief discussion of the approach provided below.  

2.4.3. Data sources and limitations 

Energetics’ data modelling 

The potential savings per measure, described as a percentage reduction in total energy use in a given 

building type (Step 4 in Figure 1 above), was determined by analysing the outcomes of level one and 

level two energy audits
22

 conducted by Energetics in recent years covering: 

 355 large commercial sites and 2,003 recommended energy savings actions;
23

 as well as  

                                                      
19

 UK Carbon Trust, Low Carbon Australia, Victoria Energy Efficiency Target Scheme, NSW Energy Savings Scheme. 

20
 This refers to a situation where the effectiveness of one measure is impacted by the adoption of a second or third measure. 

For example, the replacement of inefficient lighting in an office could lead to increased energy use for heating due to more heat 

being lost in the ambient atmosphere by the inefficient lighting. 

21
 This refers to a situation where the implementation of one measure, precludes the adoption of another. 

22
 The terms level one and level two refer to energy audits as defined by AS/NZS 3598:2000 ‘Energy audits‘. 

23
 A “recommended action” is an instance where an energy savings measure listed in Table 2 has been assessed at a business, 

the savings estimated and the implementation cost determined. Multiple recommendations per site are common.  
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 472 SME sites and 1,158 recommended energy savings actions.
24

  

The same data sources were used to determine the incremental capital cost for each energy savings 

measure. The incremental capital cost reported is the amount of investment required to realise the 

reported energy savings. Reported savings and costs capture a mixture of opportunities, categorised 

as ‘replace a low efficiency device immediately’, ‘bring forward the replacement of a low efficiency 

device near the end of its life’ and ‘replace a low efficiency device at the end of its life’. Appendix F 

provides details of the category that best describes each energy savings measure. A large degree of 

variability in the data exists given the impact of factors such as brand names and installation cost 

variables. The variability introduced uncertainty into the results, which was balanced by using a large 

number of actual data points to contribute to the reported cost estimates. 

Due to large differences in size within some building types, the capital cost of the measure sample 

was scaled to ensure it is representative of the average energy consumption of the relevant building 

type. Where audit source data was more than three years old, Energetics adjusted the cost estimates 

to reflect changes in the capital cost of technologies over time
25

. The incremental implementation cost, 

together with the estimated value of energy savings, were used to calculate payback estimates per 

measure for each applicable building type. 

The estimated costs and savings were derived from the real-world costs and savings for a range of 

energy saving opportunities reported in a large sample of energy audits. As such, the list of identified 

energy savings measures reflects the balance of opportunities in the market place and the estimated 

costs and savings reflect the real-world commercial potential (rather than the technical potential) of 

these measures. 

While the measures are determined from a mix of different actions identified in the energy audit data - 

from end of life equipment replacements to upgrades prior to end of equipment life - the incremental 

costs estimated for each measure from the bundle of actions are the costs required to achieve the 

estimated savings, and these costs and savings are above business as usual. 

For a measure to be included in the final data set for a particular building type, the combination of the 

measure and the building type needed to be recorded in the raw data set of actual opportunities 

identified in the commercial or SME sectors. Where a measure did not appear for a particular building 

type in the raw data, it was generally assumed that in practice the measure was not applicable to the 

building type and no savings were identified for this measure. However, the assumptions were sense-

checked and in some cases, where it was known that a measure was in fact applicable to a building 

type, the energy savings were estimated from the savings identified for other building types. 

The above assumptions are considered reasonable given the extensive database of energy savings 

opportunities used. However, it does mean that there are necessary limitations to the estimated data. 

Energetics was provided with a wide range of data from various state and territory governments. Most 

of this data was used during the development of the energy consumption baseline as it described 

energy used by government operations. Certain data provided by the NSW and Victorian 

Governments included aggregated and analysed results from energy audit programs and was used to 

develop the lists of measures and to validate the energy savings. 

                                                      
24

 The SME audits were level one audits conducted across the country, including outside of the capital cities, as part of the 

Australian Government’s Small Business Climate Change Action Initiative. 

25
 The capital costs were adjusted for inflation. Savings were also adjusted for changes in the market prices for energy. 
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This section describes the use of some data provided by the NSW Government. 

NSW Government programs 

Due to the diverse nature of the SME sector, additional data was required to increase the sample size 

of the study. For this purpose, the NSW Government made available aggregated, anonymous results 

from an analysis of its comprehensive energy audit data to support this national ESI data project. The 

energy audit data analysed by the NSW Government included data from around 13,000 entities and 

over 60,000 actions covering both large and small entities. 

The results grouped ANZSIC industry codes by the size of businesses and did not include information 

at the audit or program level.  

The main challenges faced in integrating the NSW and Energetics’ energy audit datasets for SMEs 

were the allocation of ANZSIC codes to building types and the absence of focused measures in the 

NSW analysis of small business energy audit data. A broader categorisation of building types was 

required (e.g. all manufacturing, mining, construction and transport SME combined as one building 

type, namely Industrial SMEs, and small accommodation and restaurants combined as a hospitality 

business class). A merger of some measures in the Energetics dataset was also needed (e.g. upgrade 

fluorescent lamps, upgrade halogen lamps, etc was collapsed into a single measure ‘New lamps and 

other upgrades’). Although these adjustments meant some loss of granularity, it enabled the use of the 

large NSW energy audit dataset for SMEs. A listing of the number of actions per measure across the 

Energetics and NSW energy audit datasets for both large commercial enterprises and SMEs is 

provided in Appendix I.  

2.5. Step 5-7: Defining market potential of individual energy savings 

measures 

The energy savings for each measure will be determined in the ESI modelling by averaging the 

estimates of energy savings as a percentage of total energy building energy use for each measure 

across a large sample of building audits. This calculation will also use the baselines for each building 

type. To assist with determining the potential market size for each measure, Energetics made 

estimations of the applicability and penetration of the measures in different building types. These 

estimations included:  

 The proportion of premises within each building type to which the savings measure applies 

(Step 5 in Figure 1); and  

 The proportion of premises that has already implemented a measure. (Step 6 in Figure 1).  

These estimates were made by Energetics using the methodology and assumptions outlined in 

Appendix E. The remaining energy savings potential of an individual measure on a lone-standing 

basis (Step 7 in Figure 1) can be determined by the difference in the coverage of Step 5 and 6 above, 

taking into account the life of the measure as illustrated in the equation below: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡 𝑠𝑖𝑧𝑒 𝑝𝑒𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 

= ( 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑟𝑒𝑚𝑖𝑠𝑒𝑠 𝑡𝑜 𝑤ℎ𝑖𝑐ℎ 𝑡ℎ𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 𝑎𝑝𝑝𝑙𝑖𝑒𝑠 

− 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑟𝑒𝑚𝑖𝑠𝑒𝑠 𝑡ℎ𝑎𝑡 ℎ𝑎𝑣𝑒 𝑎𝑙𝑟𝑒𝑎𝑑𝑦 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 𝑡ℎ𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 )

× 1/(𝑙𝑖𝑓𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒) 
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This approach accounts for the appropriateness of different measures to different building types (and 

energy profiles), variations in measure lifetimes (e.g. lifespan of new lighting installations) and the 

percentage of energy savings measures already implemented.  

Estimates of annual market size per measure (Step 7 in Figure 1), expressed as a proportion of 

premises, will be applied in the ESI modelling to the energy savings baseline per building type, to 

estimate the annual savings in petajoules (PJ) achieved by an energy savings measure. 

In determining the annual market size per measure, the cumulative impact of savings measures 

applicable to an end-use category was reviewed with reference to the Property Council of Australia 

Energy Guidelines. This was done to ensure that the adoption of all measures within a category 

broadly correlates with best practice standards for a given end-use. As discussed earlier, mutually 

exclusive measures will be formally considered in the ESI modelling.  

2.6. Step 8: Validation 

All datasets prepared by Energetics have undergone verification and sensibility checking to ensure 

that they offer a robust foundation for the modelling of a possible national ESI. 

2.6.1. Validating energy baseline datasets 

The results of the energy baseline dataset (Step 8 in Figure 1) were validated and sense checked by: 

 assessing the cumulative building type totals against the ANZSIC totals for divisions (energy 

ceiling) and market segments within the boundaries of this project, allowing for a margin of 

error inherent in the ABS source data; and 

 sense checking energy consumption per building type against recognised ratios for energy 

intensity per m
2
 for building types where consumption was determined through other 

methods.
26

 

2.6.2. Validating energy savings measure data 

As outlined above, Energetics was provided with aggregated data by the NSW and Victorian 

Governments which was used to validate the Energetics national ESI dataset derived from other data 

sources including Energetics’ proprietary audit data. Energy savings for the large commercial sector 

were validated against aggregated datasets from large energy user programs run by the Victorian and 

NSW Governments. The results of the validation can be found in Chapter 4. Energy savings measures 

were also reviewed by Energetics’ own industry experts. 

2.7. Assessing prevailing payback thresholds  

In addition to providing data on the payback period of each measure, Energetics was required to 

supply data and information on appropriate payback thresholds for the commercial and SME sectors 

to assist in determining the assumptions about payback thresholds used in the ESI modelling.  

                                                      
26

 See Appendix D for a description of the method as applied to the Accommodation building type. For the high level sense 

checking a range of sources were consulted, including Exergy Australia Pty Limited, Australian Building Codes Board: Class 5 

Benchmarking (2003); The Warren Centre, Low energy high rise building research study (2009) and the Western Australian 

Government’s Energy Smart Government Report (2007/08) 
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A payback threshold is the maximum period a business will consider as a payback period for 

investment in energy efficiency measures. Energetics undertook a review of payback thresholds for 

businesses when making investment decisions. The analysis included a desktop review of: 

 Literature in the public domain  

 Energetics’ projects  

 Energy Efficiency Opportunity (EEO) reported data on savings by payback category  

An informal survey was also conducted amongst Energetics’ client facing staff to gain their views on 

prevailing payback thresholds, the proportion of actions in each payback timeframe already 

implemented by large commercial entities, and to identify factors influencing decisions regarding 

energy efficiency investments. 

The results of this review are outlined in Section 3.3. 
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3. Results 

The results of the analysis are summarised below, with further details provided in the Appendices as 

referenced throughout this chapter.  

3.1. Energy consumption baseline  

Energetics developed 10 stationary energy baselines for commercial building types, four for small and 

medium enterprise building types, and one for street lighting. These baselines were generally 

determined by summing the energy use of the various ANZSIC sub-divisions that contribute to the 

total energy consumption attributable to a particular building type. The results below provide a 

summary of the key results and analysis of this data. Further detail and a breakdown of energy 

consumption by building type and at state and territory level are provided in Appendix G. 

Reconciliations of the baseline data were undertaken by comparing the estimates for the energy 

consumption for each building type to target consumption figures derived from the total ANZSIC 

energy use after subtracting out-of-scope sectors. The target consumption figures excluded large 

industrial energy consumption, which is being analysed as part of the industrial data project, and 

households (which are also out-of-scope for this project). The results of this reconciliation are provided 

in Table 3 below.  

Table 3: Reconciliation of energy modelled and the ANZSIC and market segment totals 

Energy source in PJ Electricity Gas Total 
stationary 

energy 

Australian energy total by ANZSIC division 948 1,336 2,284 

L
e
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s
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e
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Large mining 75 205 280 

Large manufacturing 227 334 561 

Large transport 16.3 5.3 21.6 

Large construction 0.7 0.7 1.4 

Electricity, gas, water & waste 132 391 523 

Households 222 192 414 

Plus correction for 'lost energy' due to 
limitations of the data set used 

8.8 - 8.8 

"Target consumption" for this project 284 208 492 

 Energetics' modelling: cumulative total   301 186 487 

% variance to target consumption 6% -11% -1% 

The results indicate a variance of -1% to the national energy baseline, which was considered a 

reasonable variance given the error margin in the underlying ABS data, which is a 10% to 25% 

deviation at a national, state or divisional level.  
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The use of energy by sector and energy source is presented in Figure 2 below. The baseline energy 

consumption of the commercial sector adds up to 54% of the total baseline energy consumption for 

this project as presented in Figure 2, with more energy being used by the SME market segment 

compared to the large commercial sector. Energy used by tenancies in commercial office buildings 

and shopping centres was generally included in the SME segment and this contributed to the large 

energy use of that segment. 

Figure 2: Share of baseline energy consumption by sector and market segment 

 

3.2. Energy savings measures by building type 

Separate energy measure datasets were developed for the large commercial sector (including street 

lighting) and for the SME sector. The two datasets are discussed below. 

3.2.1. Stationary energy savings measures in the large commercial sector 

The energy savings
27

 that were estimated for each energy savings measure by building type in the 

large commercial sector are presented below and in Appendix J. From these results, it is evident that 

the expected percentage savings and consequently the length of the payback, from the 

implementation of an energy savings measure, varies across the respective building types.
28

 For 

example, an upgrade of halogen lamps will deliver a 0.8% saving on the energy baseline for large 

offices, but contribute 2.5% in the case of the large accommodation building type due to the higher 

prevalence of halogen lamps in hotels, compared to offices with a higher incidence of fluorescent 

lighting. 

The top three most effective measures per building type, from an energy savings perspective, are: 

                                                      
27

 Energy savings were estimated as a percentage of total building energy use. 

28
 The building types are large offices, CBD hotel (accommodation), large retail (refrigerated and non- refrigerated), warehouses 

(refrigerated and non- refrigerated), university and other tertiary institutes, schools, hospitals and shopping centres. 

SME Commercial 
32% 

SME Industrial 
46% 

Large 
Commercial 

22% 
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 Upgrading the HVAC chiller;  

 Installing an evaporative cooling system; and  

 Installing high efficiency stand alone air conditioning (as illustrated in Figure 3 below).  

The most effective end-use categories, from an energy savings perspective across building types, are: 

 HVAC; and  

 Lighting.  

Regardless of their level of energy savings or payback periods, no measures that were identified in the 

source datasets were excluded from this analysis. Consequently a wide range of measures are 

included in the dataset. For example, as illustrated for large office building types in Figure 4 (on page 

18), estimates of the energy savings from certain measures range from 0.1% of the building’s energy 

consumption if incandescent or halogen lamps are replaced with CFLs, to 9.7% if the chillers of the 

HVAC system are upgraded. 

Figure 3: Top three large commercial energy savings measures per building type  

(continued on the next page for other building types) 

 

 

 

 

 

Large office
Shopping

centre

Upgrade chiller 9.7% 10.3%

Evaporative cooling system 8.0% 7.0%

High efficiency stand alone AC 6.9% 6.3%
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Top three large commercial energy savings measures per building type (continued from previous page) 

    
 

    

 

Large retail
(refrigerated)

Large retail (non-
refrigerated)

Upgrade chiller 8.0% 10.0%

HE commercial refrigeration 7.0%

Ceiling insulation / envelope 4.0%

Voltage optimisation 5.2%

Upgrade fluorescent lights 5.2%
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Energy savings as 
a % of total 

building energy 
consumption  

Warehouses
(refrigerated)

Warehouses
(non-

refrigerated)

Upgrade discharge lights 5.0% 10.0%

Upgrade chiller 7.6%

Ceiling insulation / envelope 5.0% 5.0%

HE commercial refrigeration 3.0%
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Hospital
Large

Accommodation

Evaporative cooling system 7.0% 5.0%

Window treatment 7.5%

HVAC controls 6.1%

Replace boiler 7.0%

Upgrade chiller 6.1%
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University School

HVAC controls 8.8%

Upgrade fluorescent lights 5.2% 5.2%

Ceiling insulation / envelope 5.0% 5.0%

Evaporative cooling system 3.5%
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Figure 4: Energy savings opportunities for large commercial offices
29

 

 

 

                                                      
29

 Comparative energy savings opportunities for large commercial offices only are presented here. Data related to other building types is in Appendix J. 
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Commercial sector payback periods 

The incremental capital cost and payback estimate per measure, scaled for the average size of the 

building type, are presented in Appendix J. The average payback period of the measures across all 

end-use categories and building types is 3.9 years. As illustrated in Table 4 below, average payback 

periods range from 1.3 to 8.4 years, with air compressor and lifts/travelator measures having the 

shortest payback period and measures in the building shell end-use category have the longest 

payback period
30

. 

With reference to the building type, average payback periods were calculated based on the average 

savings from measures in the applicable category. Average payback periods range from 3.5 to 4.4 

years, with warehouses having the most attractive payback periods, albeit still above two years on 

aggregate. 

Table 4: Average payback by end-use category and building type for large commercial buildings 

End-use category Payback in 
years 

 

 Air Compressors  1.3 
Shortest Building type Payback in 

years 

 Lifts and travelators  2.0   Non-Refrigerated Warehouse   3.5 

 Ventilation / fans  2.4  Refrigerated Warehouse   3.6 

 Appliances and equipment  2.5  Hospital  3.8 

 Lighting  2.9  Accommodation  3.9 

 Refrigeration  3.0  Large refrigerated retail 4.2 

 Pumps  3.1  Large office  4.2 

 Boilers, furnaces and ovens  4.0  Large non-refrigerated retail  4.3 

 Standalone heating and A/C  4.0  School  4.3 

 Water heating  4.2  University / tertiary education  4.4 

 HVAC  4.9  Shopping centre  4.4 

 Building shell  8.4 Longest 

3.2.2. SME stationary energy savings measures 

The results of the analysis of the energy savings potential of energy savings measures in the SME 

sector are presented below and in Appendix K. 

The savings opportunities for SMEs reflect the diversity of the sector. Consequently, a number of 

measures not included in the large commercial sector are included in the SME sector (and some 

commercial sector measures are in turn excluded from the SME sector). The three measures that are 

estimated to provide the greatest savings differ for each building type have limited overlap (as 

illustrated in Figure 5).  

 

                                                      
30

 The relatively poor returns from upgrades to the building shell of a commercial building are usually due to the high cost of 

refitting insulation to a commercial building. 
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Figure 5: Top three SME energy savings measures per building type  
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The SME energy saving measure with the potential to save the highest percentage of baseline energy 

in a specific building type is the installation of heating and cooling controls in the hospitality sector 

which provides a potential saving of 11.9% of the total energy use in the building. The energy savings 

per building type for the full list of measures in the SME segment are presented in Appendix K.  

SME sector payback periods 

Average payback periods were calculated based on the average savings from measures in the 

applicable category. The average payback of the energy savings measures across all end-use 

categories and building types for SMEs is 3.3 years. The incremental capital cost and payback 

estimate per measure, scaled for the average size of the building type, is attached as Appendix K. As 

illustrated in Table 5 below, measures in the building shell end-use category again have the longest 

payback periods. With reference to the building type, the industrial SME category has the shortest 

payback period, although these are still above two years on aggregate. 

Table 5: Average payback by end-use category and building type for the SME sector 

End-use category Payback in years  

Lighting 2.3 Shortest Building type Payback in years 

Ventilation / fans 2.3  
Industrial SME 2.3 

Pumps 2.8 

Boilers, furnaces and ovens 2.8 
Small Trade 3.2 

Water heating 3.1 

Refrigeration 3.3 
Hospitality 3.4 

Appliances and equipment 3.4 

Air compressors 3.7 
Small Offices 3.9 

Heating and cooling 4.0 

Building shell upgrade 4.6 Longest 

3.3. Payback threshold review 

Energetics undertook a review to determine the payback thresholds for commercial businesses and 

SMEs (commercial and industrial) to inform the ESI modelling.  

Businesses in the large commercial sector tend to be large corporations with sophisticated investment 

decision making processes. Both financial and non-financial barriers exist preventing the take up of 

energy saving initiatives.
31,32

 Some, such as profitability and capital availability, can be directly 

influenced by an ESI, while others, such as lack of information, split incentives, and the life of capital 

stock, may be indirectly influenced by incentives via an ESI.  

                                                      
31

 “Australian Carbon Trust Report: Commercial buildings emissions reduction opportunities”, Produced by ClimateWorks 

Australia, December 2010 

32
 University of Sydney , Warren Centre Low Energy High Rise Building Research Study Final Research Survey Report - March 

2009 
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Available evidence on payback thresholds in the commercial and SME sectors is presented below. 

However, given the range of factors influencing project investment decisions, a robust dataset 

correlated to influencing factors over time is not readily available.  

3.3.1. Large commercial sector 

A range of sources providing evidence of the payback thresholds for the large commercial sector were 

reviewed during this project. As discussed in more detail below, the evidence points to an average 

payback threshold in the order of three years for the large commercial sector. If economic conditions 

are buoyant, the average payback threshold can rise to the range of three to four years. However, if 

capital constraints apply then businesses require energy efficiency investments to be cash positive 

within about one year, on average. 

Warren Centre LEHR Study 

The Warren Centre’s Low Energy High Rise Building Research Study
33

 explored a variety of issues 

associated with the barriers to energy efficiency in the commercial sector. Surveys exploring building 

energy performance were distributed to a total of 189 base buildings,
34

 188 tenants and 296 building 

managers. Some 96 valid responses
35

 were available for analysis. These valid responses covered 

most classes of buildings, with a bias towards premium and A-grade buildings. No responses were 

received for D-grade buildings.
36

 The survey sought the maximum payback period for energy 

efficiency projects to be approved. The average response suggested a maximum acceptable payback 

of just over four years. 

The Low Energy High Rise Building Research Study also explored the issue of payback as a barrier to 

investment in energy efficiency. On average, survey respondents indicated that the payback period of 

an energy savings measure was either the most or second most significant barrier to investment in 

that measure. 

EEO Public Reports 

A review of all Public Reports from the Energy Efficiency Opportunity (EEO) Program indicates that for 

large commercial energy users, measures with less than a four year payback are typically 

implemented or planned, as illustrated in Figure 6. According to entities reporting under the EEO 

Program that fall into the commercial sector
37

, identified projects with a payback of less than two years 

have a 69% chance of being adopted, with the likelihood dropping to 31% for projects with a payback 

of more than four years. 

                                                      
33

 ibid. 

34
 Base building refers to the part of a multi-tenant building that directly serves and affects all tenants, such the HVAC and lift 

systems. 

35
 A valid response is one where there was a response for the base building and a response for either the tenancy or the 

manager of the same building. 

36
 The Property Council of Australia’s Office Building Quality classification uses more than 50 parameters to classify office 

buildings into grades – Premium, A, B, C or D Grade – according to criteria including size, design, configuration, environmental 

performance, location, communications, security, lifts, air-conditioning, mechanical, and other services and amenities.” 

37
 Approximately 16% of entities that report under the EEO Act fall into the commercial sectors. 
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Figure 6: 2010-11 EEO reported investment decisions by large commercial energy users 

 

NSW Demand Management Study 

The Demand Management and Planning Project
38

 (DMPP) investigated the potential to moderate 

peak electricity demand in the NSW electricity transmission and distribution networks, including 

through business energy efficiency activities. The geographic focus of the study was the Sydney basin 

where business power demand is dominated by organisations in the commercial sector. As part of the 

study, the investment criteria of organisations were explored. The study found that the approval 

process within the organisations is often challenging for noncore projects. The results of the study 

indicate that the financial payback threshold is generally in the two to four year range – the average in 

the DMPP study was 2.8 years. The study found that a number of organisations, including government 

agencies, used payback periods of less than two years. Many of the owners and managers of the 

buildings assessed during this study had a national presence and so there is some justification in 

extrapolating this result to Australia as a whole. 

2010 North America EEI Survey 

This 2010 North America EEI Survey
39

 of decision makers responsible for energy use in large 

commercial buildings covers a range of issues including payback criteria. The 2010 survey captured 

1435 responses from within the USA and Canada, and it found that 44% of respondents require a 

payback of three years or less for a significant energy efficiency investment. 

                                                      
38

 “Demand Management and Planning Project Final Report”, NSW Department of Planning, EnergyAustralia and TransGrid, 

June 2008. See http://www.ausgrid.com.au/Common/Our-network/Demand-Management/Related-projects/Demand-

Management-and-Planning-Project.aspx.  

39
 2010 North America EEI Survey, Johnson Controls, Inc, 2010. 
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Energetics’ experience 

Energetics’ consultants have been interacting with the managers of commercial buildings for more 

than 25 years, delivering many hundreds of energy assessments. Energetics have observed that the 

payback required by commercial sector clients who make investments in energy efficiency range from 

two to four years. However, a number of factors impact on the threshold for energy efficiency projects, 

including the availability of capital. When capital availability is limited, businesses may limit capital 

expenditure to “core business”, forcing all other expenditure into operating budgets. In this instance, 

the average payback threshold is found to generally fall to around one year. 

Taking the evidence and our experience into account, we would recommend an average payback 

threshold for the large commercial sector of three years in normal economic conditions, one year in 

pessimistic economic conditions and four years in optimistic economic conditions. 

3.3.2. SME sector 

Information about the payback thresholds for the SME sector is much harder to find and where 

available, tends to be less explicit than the information from the commercial sector. What information 

is available suggests that the payback thresholds for the SME sector are lower than for larger 

organisations in the commercial sector. Some evidence to support this statement follows: 

 The NSW Energy Efficiency for Small Business Program offers rebates for investments in 

energy efficiency provided the payback is more than two years. This suggests that 

investments will not normally be made if the payback exceeds two years. 

 The DMPP final report
40

 notes that tenant lease periods are generally only three to five years 

and most tenants are unwilling to invest in upgrades to equipment that will be left behind. 

Small businesses in particular, tend to lease their premises. 

 Case studies in the Regulatory Impact Statement for the Victorian Energy Efficiency Target 

Regulations
41

 focus on the incentives bridging the gap from the actual payback to a payback 

of two years. 

 In developing the categories for the payback thresholds for the Australian Government’s Small 

Business Climate Change Action Initiative
42

, Energetics in consultation with the then 

Department of the Environment, Water, Heritage and the Arts identified a low cost project as 

one with a payback of less than 12 months and a medium cost project as having a payback of 

between one to two years. Higher cost projects were those with paybacks above two years. 

The evidence suggests that the average payback threshold for SMEs is certainly no greater than two 

to 2.5 years and could be as low as one year. The one year payback threshold is likely to occur in 

poor economic conditions, with the threshold possibly rising to 2.5 years in buoyant economic 

conditions. There is also expected to be a wide variability in thresholds experienced by the smaller 

SMEs, due to the wide range of businesses in this sub-sector. Also, the owners of many small 

                                                      
40

 “Demand Management and Planning Project Final Report”, NSW Department of Planning, EnergyAustralia and TransGrid, 

June 2008. See http://www.ausgrid.com.au/Common/Our-network/Demand-Management/Related-projects/Demand-

Management-and-Planning-Project.aspx. 

41
 Available from http://www.dpi.vic.gov.au/energy/environment-and-community/energy-efficiency/energy-saver-incentive-

scheme/veet-ris-appendix.  

42
 See http://www.environment.gov.au/about/publications/annual-report/07-08/outcome1-climate-change.html.  

http://www.ausgrid.com.au/Common/Our-network/Demand-Management/Related-projects/Demand-Management-and-Planning-Project.aspx
http://www.ausgrid.com.au/Common/Our-network/Demand-Management/Related-projects/Demand-Management-and-Planning-Project.aspx
http://www.dpi.vic.gov.au/energy/environment-and-community/energy-efficiency/energy-saver-incentive-scheme/veet-ris-appendix
http://www.dpi.vic.gov.au/energy/environment-and-community/energy-efficiency/energy-saver-incentive-scheme/veet-ris-appendix
http://www.environment.gov.au/about/publications/annual-report/07-08/outcome1-climate-change.html
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businesses may invest in energy efficiency because of their personal beliefs, and will accept longer 

paybacks than they would on purely commercial grounds. On the other hand, the greater difficulty that 

SMEs can have in obtaining financing makes them less inclined to invest in non-core measures. While 

the SME sector has some similarity to the residential sector, payback thresholds experienced by the 

SME sector are expected to be lower than those for the residential sector due to higher costs to raise 

debt and greater leasing of premises.  

Taking this evidence and our experience into account, we would recommend an average payback 

threshold for the SME sector as 1.75 years in normal economic conditions, one year in pessimistic 

economic conditions and 2.5 years in optimistic economic conditions. 

4. Validation of the Energetics national ESI dataset 

4.1. Methodology 

The methodology to validate the Energetics data developed in this project
43

 followed the process 

outlined in Figure 7. To validate the Energetics national ESI dataset, two sets of data are compared 

containing the savings and costs associated with a range of energy saving measures for the relevant 

collection of building types or ANZSIC divisions. One set of data is the Energetics national ESI dataset 

and the other is an independent dataset used to carry out the validation. 

Figure 7: Validation methodology 

 

The dataset that was the most aggregated was selected as the reference set. The information in the 

second dataset was then aggregated so that it corresponded to the values in the reference dataset. 

The process is outlined in Figure 8, and it shows how a measure in the Energetics dataset (the 

reference dataset in this case) was selected. Measures in the comparison dataset that correspond to 

the measure in the reference set were identified and then aggregated. Finally, the two calculated 

values for the ratio of capital cost to energy savings were compared. 

                                                      
43

 Hereafter referred to as the Energetics national ESI dataset. 

• Select one of the two sets of data as the reference data set. 

• Identify the energy savings measures in the reference data set. 

• Map the measures in the comparison data set to the corresponding items in 
the reference data set. 

• For each energy savings measure in each data set, calculate ratio of capital 
cost to energy savings. 

• Compare the ratio of capital cost to energy savings for the two data sets. 
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The ratio between the capital cost and the energy savings was chosen as the prime indicator for the 

purpose of the comparison. It provided a simple indicator that captured the value of a measure and 

being a ratio, compensated for the scale of the opportunity. 

 

Step 1: Select the reference data set and the measures 
included in the reference set.

Step 2: Map the measures in the comparison data set over the measures 
in the reference data set.

Step 3: Aggregate records for the mapped 
measures.

Step 4: Calculate the ratio of cost to savings 
and compare.

 

Figure 8: Comparison of values in the reference and comparison datasets 
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4.2. Large commercial sector validation results 

The national ESI dataset was validated against independent datasets. These independent datasets 

came from two sources: 

 An aggregated dataset supplied by the NSW Government, which provides energy savings 

estimates
44

 for measures by ANZSIC code, organisational size and equipment type. 

 An aggregated dataset from the Victorian Government, which provides actual energy savings 

results
45

 for measures by ANZSIC code, end-use application and EEO framework categories. 

In the case of the comparison with the NSW Government data, the Energetics national ESI dataset 

formed the reference dataset. When the comparison was made with the Victorian data, the Victorian 

data formed the reference dataset. The prime indicator used in the comparison was the ratio between 

the estimated average capital expenditure and the estimated average energy saving. The results of 

the comparison are in Table 6 and Table 7 below. 

Differences in the indicators are to be expected. The validation was seeking to identify either very 

large differences in the value of the indicator between the two datasets or a consistent bias in one 

dataset or the other, i.e. the indicator for the measure in one dataset is consistently larger than the 

corresponding indicator for the measure in the other dataset. This could indicate a discrepancy in the 

methods used to assess the measures or some bias in the selection of sites that were assessed. 

Comparison of Energetics and NSW Government data 

Overall, the comparison of the Energetics national ESI dataset and the NSW Government data is 

sound. The average values for the primary indicator differed by just over 10%. There were 10 

instances where the indicator for the Energetics national ESI dataset was larger than the indicator for 

the NSW data and eight instances when the NSW dataset had the larger indicator. This again 

indicates an absence of consistent bias. 

In some case, explanations for particularly large differences in the values for the primary indicators are 

clear. For instance, the difference in the indicator values for the computer equipment measure can be 

attributed to the Energetics audit dataset having a large number of instances relating to the upgrade of 

software to automatically switch off computers when not in use for prolonged periods of time, rather 

than the upgrade to more efficient computer hardware as in the case of the NSW dataset measures. 

But in other cases, it is not possible to explain the source of variations between the indicators for the 

two datasets often because the NSW dataset did not include detailed descriptions of the measures. 

 

                                                      
44

 This dataset included data for number of sites to which the measures applied,  the total, average, minimum, maximum and 
standard deviation of actual Electricity Saving (MWh) and cost savings ($), as well as  the total, average, minimum and 
maximum implementation cost. 

45
 This dataset included data for the total Energy Cost Savings  ($), Energy Savings  (GJ), Project Cost  ($), as well as average 

of Payback Period  (years) 
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Table 6: Comparison of Energetics national ESI dataset for large commercial sector and NSW 

Government dataset 

End-use 
category 

Measure name 

Number of instances of 
the measure 

CAPEX to energy 
saving ratio 

NSW 
data 

Energetics 
national ESI 

dataset 

NSW 
data 

Energetics 
national 

ESI dataset 

Air compressors Improved operation of compressed 
air systems 

11 11 74 132 

Appliances and 
equipment 

Upgrade computer equipment 7 6 100 2034 

Boilers, 
furnaces and 
ovens 

Replace Boiler 1 3 5000 943 

Building shell Ceiling Insulation / envelope 9 7 335 1451 

HVAC HVAC controls 108 347 323 501 

HVAC Upgrade chiller 89 62 835 1766 

HVAC HVAC economy cycles 1 30 269 672 

HVAC Variable speed drives and control 
for fans 

33 152 385 437 

Lighting Halogen lights to CFL 10 28 312 164 

Lighting Lighting control systems 127 362 476 298 

Lighting Reflectors / delamping 35 57 283 265 

Lighting Upgrade discharge lights 5 39 723 442 

Lighting Upgrade fluorescent lights 21 217 434 1418 

Lighting Upgrade halogen lights 6 92 166 242 

Lighting Voltage optimisation 16 177 366 280 

Water heating High efficiency gas water heater 25 3 755 630 

Water heating Solar or heat pump water heater 7 12 54 643 

Water heating Water heating control systems 16 12 295 126 
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Table 7: Comparison of Energetics national ESI dataset for large commercial sector and Victorian 

Government dataset 

End-use 
indicator

46
 

Classification of measures
47

 

Number of instances of the 
measure 

CAPEX to energy 
saving ratio 

Victorian 
data 

Energetics 
national ESI 

dataset 

Victorian 
data 

Energetics 
national 

ESI 
dataset 

E1 Boilers and 
Steam 

F. Investment in the same but 
more efficient technologies 

5 3 406 943 

G. Investment in new 
technologies or new 
configurations of technologies 
not used before 

2 5 63 152 

E2 Air-conditioning/ 

Heating/ 
Refrigeration/ 
Ventilation 

B. Changes in maintenance 
practices 

3 38 278 2311 

C. Changes in management 
systems 

1 30 339 672 

E. Improvement in process 
control 

46 551 123 439 

F. Investment in the same but 
more efficient technologies 

9 89 1970 1365 

E3 Hot water 

F. Investment in the same but 
more efficient technologies 

3 3 80 630 

G. Investment in new 
technologies or new 
configurations of technologies 
not used before 

3 24 127 574 

E4 Lighting 

A. Changes in the staff 
operation of equipment 

2 234 35 272 

E. Improvement in process 
control 

14 362 275 298 

F. Investment in the same but 
more efficient technologies 

51 376 289 684 

E5 Plant drives/ 
Motors 

E. Improvement in process 
control 

2 194 129 409 

F. Investment in the same but 
more efficient technologies 

5 7 2674 203 

E6 Compressed air 
E. Improvement in process 
control 

1 11 25 132 

E7 Appliances/ 
Office equipment 

E. Improvement in process 
control 

2 40 181 188 

                                                      
46

 Industry Greenhouse programme indicators as used by the Victorian Government program 

47
 A to F reference the components of the EEO framework used to classify measurement categories 
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Comparison of Energetics and Victorian Government data  

Greater differences were seen in the comparison of the Energetics national ESI dataset and the data 

from the Victorian Government, with the latter having an overall average indicator that was 24% lower 

than the average indicator for the Energetics national ESI dataset. In all but two cases, the indicator 

for the Energetics national ESI dataset is greater than the indicator for the Victorian Government 

dataset. This result is directionally correct as the Victorian program specifically targeted measures with 

paybacks below three years, and relatively low ratios of cost to benefits are to be expected. The 

outcome is therefore as expected. 

Overall, on the basis of the outcomes of the comparison of the dataset produced by Energetics for the 

national ESI project and the data from the NSW and Victorian Governments, there can be confidence 

in the robustness of the Energetics national ESI dataset as an input into the modelling of a possible 

national ESI. 

4.3. SME sector validation results 

Validation of the SME dataset derived for this project was more challenging as there was not sufficient 

data available in total for a set to be kept aside for only validation. Instead, the two datasets of audit 

data that were used to derive the SME dataset for this project were validated against each other 

before being combined. 

These two datasets were the Energetics proprietary data, made up predominately by the outcomes of 

500 audits of small businesses, and aggregated data from the NSW Government covering audit data 

from small and medium sized businesses. 

Where feasible, measures from the NSW dataset were mapped to the measures of the Energetics 

dataset. Alignment of the two sets of data is seen in Table 8 below. 

Table 8: Comparison of the Energetics national ESI dataset for the SME sector and NSW dataset 

End-use category Measure Name 

Number of instances of the 
measure 

CAPEX to energy 
saving ratio 

NSW data 
Energetics 

national ESI 
dataset 

NSW 
data 

Energetics 
national ESI 

dataset 

Air compressors 
Improve operation of 
compressed air systems 

140 13 161.7 104.1 

Appliances and 
equipment 

Install HE or upgraded 
domestic appliances 

8 145 244.8 981.8 

Replace a MEPS compliant 
motor with a HE motor 

418 11 1122.2 410.3 

Controls, timers and voltage 
optimisation 

8 86 239.8 159.5 

Building shell 
upgrade 

Ceiling insulation / envelope 
38 19 796.4 840.5 

Heating and cooling High efficiency stand alone AC 3419 75 989.9 798.0 
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End-use category Measure Name 
Number of instances of the 

measure 
CAPEX to energy 

saving ratio 

Water heating 

Water heating control systems 40 46 95.3 87.4 

Solar or heat pump water 
heater 

11 40 610.8 669.3 

High efficiency gas water 
heater 

21 20 690.8 826.9 

Lighting 

Lighting control systems 206 129 383.6 265.0 

New lamps and other 
upgrades 

456 453 649.9 606.8 

Reflectors / delamping 20 106 153.7 167.4 

Refrigeration HE commercial refrigeration 9767 5 620.6 221.3 

The alignment between the two datasets is generally good, with the average value for the indicator for 

the NSW data being only 10% larger than the average value for the Energetics national ESI dataset. 

There were five instances where the indicator for the Energetics national ESI dataset was larger than 

the indicator for the NSW data and eight instances when the NSW dataset had the larger indicator. 

This again indicates an absence of consistent bias. 

4.4. Considerations for further modelling 

In completing this project, Energetics has carried out a rigorous review of the best available energy 

and energy savings data. A robust methodology has been used to meet the specific objective of the 

project, which was to provide data for the modelling of a possible national ESI, and Energetics is 

confident that the dataset will significantly improve the data underpinning the modelling of the 

commercial and SME sectors.  

The estimated costs and savings for measures were derived from the values reported in a large 

sample of energy audits. As such, the list of identified energy savings measures reflects the balance of 

opportunities in the market place and the estimated costs and savings reflect the real-world 

commercial potential (rather than the technical potential) of these measures. While the use of an 

extensive database of energy savings opportunities has allowed a comprehensive analysis of energy 

savings potential in the commercial and SME sectors, there are necessary limitations to the data. 

NGER data represents only a subset of total Australian energy use, as the majority of Australian 

businesses are small or medium consumers of energy and are not required to report under the NGER 

Act. To get the required granularity, the energy use data in this project was developed from the 

analysis of a wide range of data sources. Information in the public domain from the ABS provided 

much of the energy use data. Many data fields used in the ABS data were “flagged” as having a 

standard error of 10% to <25%. Thus the interpretation of these results would need to recognise the 

fragmented nature of the baseline energy data used here, and the corresponding margin of error that 

may follow.  

Although Energetics deems individual measure estimates for the large commercial sector to be robust, 

we still recommend some caution when applying these results to the modelling of a national ESI. 

There is a reasonable expectation that errors will tend to cancel out if modelling is done at a national 
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level across multiple sectors or building types. However, if the modelling is restricted to a single state 

or territory or a single building type then larger percentage errors are to be expected. 

This study has benefited from the best available SME dataset. Nonetheless, large variations in energy 

consumption and end-use applications within this segment, as well as challenges in establishing a 

robust baseline from available data sources necessitate a degree of caution when interpreting this 

data. The difficulty in establishing a robust SME baseline should not negatively impact on the national 

ESI programme if both large and SME segments are included in the scope of a future program as all 

national energy consumption has been accounted for.  

Given the limitations in the available data on payback thresholds for businesses, the analysis could 

benefit from additional research into payback thresholds, particularly with reference to SMEs, focusing 

on drivers and variables such as the influence of economic climate (causing a change in threshold 

over time relative to credit growth or contraction), the energy intensity of the business and the cost in 

absolute terms. 
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Appendix A. List of assessed documents 

Yes, indicates that all sources in the group have been used, whilst a () indicates where individual 

sources were used  

Key sources used to develop ... Baseline 
Savings 

measures 

ABARE Yes 
 

Australian energy consumption 
  

Australian energy national and State projection to 2029-30 
  

End-use energy intensity in the Australian economy 
  

ABS Yes 
 

12920 ANZSIC 2006 Classification 
  

3218 Regional Population Growth 
  

4221 Schools Australia 
  

4604 Energy Accounts, Australia 2009-10 
  

4660.0  Energy, Water and Environmental Management  2008–09  
  

4648.0.55.001 Energy Survey Data,  2001-02 (State level) 
  

5220 Australian National Accounts: State Accounts 
  

6291.0.55.003 Labour Force, Australia, Detailed, Quarterly 
  

8165.0 Counts of Australian Businesses including entries and exists 
  

ACEEE Yes Yes 

The Long-term Energy Efficiency Potential 
  

AEMO Yes 
 

Electricity Statement of Opportunities 2011 
  

Atkins / Sustainability Victoria Yes Yes 

Product profile for non-domestic fans 
  

Australian Education Network Yes 
 

Listing of Universities and TAFEs 
  

Australian Government Yes 
 

Australian Commercial Building Sector Greenhouse Gas Emissions 1990-
2010   

Defence Department Energy Survey data by building type 
  

Draft Energy White Paper 
  

Energy efficiency opportunities in the hotel industry sector 
  

Establishing the eligibility of activities under the Jobs and 
Competitiveness Programs   

Key Statistics, Australian Small Business  (2011)  
  

Australian Computer Society Yes 
 

Audit of Carbon Emissions resulting from ITC usage by Australian 
Business   

Australian ICT Statistical Compendium  
  

Carbon and Computers in Australia 
  

Australian Institute of Health and Welfare Yes 
 

Australian Hospital Statistics 
  

Australian Logistics Council Yes 
 

Workforce participation in Australian Transport and Logistics 
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Key sources used to develop ... Baseline 
Savings 

measures 

Australian Technology Network of Universities Yes 
 

Response to the higher education base funding review  
  

BMT & Assoc Yes Yes 

Cost Impact of Modification to BCA Energy Efficiency Requirements 
  

Carbon Disclosure project Yes 
 

Investor Information request (Various organisations) 
  

Carbon Trust (UK) Yes 
 

Persistence factor model 
  

CIE Yes 
 

Capitalising on the building sector's potential to lessen the costs of a 
broad based GHG emissions cut, 2007  

 

Economic Evaluation of EE Standards in the BCA (DEHWA) 
  

Proposal to revise energy efficiency requirements of the Building Code of 
Australia for commercial buildings - RIS for commercial buildings (Class 
3, 5 to 9 ) 

  

Climate Works Yes 
 

Australian Carbon Trust Report: Commercial Buildings emissions 
reduction opportunities   

Low Carbon Growth Plan - Impact of the Carbon Price Package 
 

 

Low Carbon Growth Plan for Australia - Retail Sector Summary Report 
 

 

Low Carbon Growth Plan for Australia (March 2010) 
  

Low Carbon Growth Plan for Gippsland - Assumptions (October 2011) 
 

 

Low Carbon Growth Plan for Greater Geelong 
 

 

Low Carbon Growth Plan for Macquarie Park Precinct (November 2010) 
  

DCCEE Yes 
 

Australia's emissions projections 
  

Greenhouse Gas Activity tables 
  

Industrial processes emissions projections 2010 
  

National Greenhouse and Energy Reporting data 
  

National Greenhouse Accounts Factors 2011 
  

DEEWR Yes 
 

Employment Outlook for Education and Training 
  

Employment Outlook for Public Administration and Safety 
  

DRET Yes Yes 

Energy Efficiency Opportunities program public report data 
  

E3 Committee 
  

Analysis of Potential MEPS for Packaged Air compressors   

Computers & Energy Efficiency in Australia 
 

 

Data Centre Energy Efficiency Product Profile   

Decision RIS: MEPS and Alternative strategies for chillers   

Greenlight Australia  
 

Improving the energy efficiency of industrial equipment   

MEPS for air conditioners 2011   

MEPS for major road lighting  
 

 

Minimum Energy Performance standards for electric motors   

Product profile for non-domestic pumps   

Street lighting strategy 2011 
 

 



DCCEE COMMERCIAL AND SME ENERGY EFFICIENCY DATA 

 
 
 
    

35 

Key sources used to develop ... Baseline 
Savings 

measures 

EMET Yes Yes 

Energy Efficiency Improvement in the Commercial Sub-Sectors 
  

Energetics Yes 
 

Building our Savings: Reduced Infrastructure  Costs From Improving 
Building Energy Efficiency  

 

Energetics Energy Audit and Carbon Scope Datasets 
  

European Commission / Union Yes Yes 

Reference Document on Best Available Techniques for Energy Efficiency 
  

Exergy Yes 
 

Australian Building Codes Board: Class 5 Benchmarking 
  

FairPay Commission / ACIL Tasman Yes 
 

Accommodation, Cafes and Restaurants 
  

Retail Trade Industry 
  

Floth Yes 
 

Energy efficiency report on proposed Bunnings Warehouse 
  

Green Grid / Walt Disney 
 

Yes 

ROI of Cooling Energy Efficiency Upgrades 
  

Group of Eight Yes 
 

Indicators of Australia’s Group of Eight Universities 
  

IEA Yes Yes 

Motor Efficiencies 
  

Ironbark Sustainability 
 

Yes 

Sustainable public lighting: The current state of play and future 
developments   

Low Carbon Australia 
 

Yes 

Low Carbon Australia database of persistence factors 
  

Mark Ellis & Assoc. Yes Yes 

In from the cold: Strategies to increase energy efficiency of non-domestic 
refrigeration   

MEPS - Commercial Refrigeration Cabinets 
  

National Centre for Vocational Education Research  
 

Yes 

Tertiary education and training in Australia 2009  (Data Sheets) 
  

OECD  Yes 
 

Greener and Smarter: ICTs, the environment and climate change 
  

Pitt & Sherry Yes 
 

The Pathway to 2020 for Low-Energy, Low-Carbon Buildings in Australia: 
Indicative Stringency Study   

Productivity Commission Yes 
 

Inquiry Report: Economic structure and performance of the Australian 
Retail Industry   

Review of Government Service Provision 2012 (Data Sheets) 
  

PwC Yes 
 

Australian Hotel Industry Survey 
  

Shopping Centre Council of Australia Yes Yes 

Tax Breaks for Green Building - Consultation Paper 
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State Governments 
  

ACT School energy survey data  
 

Carbon Footprint of Victoria’s Small and Medium Enterprises: A Carbon 
Down Research Report (2011) 

 
 

Commercial Lighting for the NSW Energy Efficiency Target 
 

 

Energy Smart Government  
 

NSW Energy Saver dataset (aggregated) 
 

 

NSW Energy Savings Action Plans dataset (aggregated) 
 

 

NSW Energy Efficiency for Small Business dataset (aggregated) 
 

 

Queensland Eco-biz (Summary Data) 
 

 

Queensland Health Annual Report 2010-11  
 

Queensland Health energy survey data  
 

Small Business in NSW Parliamentary Briefing Paper No 3/05 (2005)  
 

Various energy data surveys from South Australian Government  
 

Various energy data surveys from the Tasmanian Government  
 

Victorian Health Department data 
  

Victoria Smart Energy Savings Program  (Summary Data)   

Stockland Yes 
 

2011 Property Portfolio Data 
  

The Property Council of Australia (PCA)  
  

2010 Office Market report  
 

Energy Efficiency Guidelines 
 

 

The Warren Centre Yes Yes 

Low Energy High Rise study Report 
  

The World Economic Forum 
 

Yes 

A profitable and resource efficient future: Catalysing retrofit finance and 
investing in commercial real estate   
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Appendix B. Defining the SME sector across 

ANZSIC Divisions 

In defining the SME sector for the purposes of this project and the associated industrial data project, 

Energetics was requested to use a threshold of less than 0.1 PJ of energy per year at a facility level. 

However, it was not possible to determine which businesses fall below this threshold due to the lack of 

detailed data as these businesses are not required to report under the EEO or NGER Acts. The most 

granular data source for SME energy consumption is the ABS, which classifies businesses by size 

using employee numbers and not energy consumption thresholds. Furthermore, ABS energy 

consumption data is reported at a whole of business level, and not by facility.  

A business with low energy intensity, employing less than 200 employees, is unlikely to reach the 

0.1 PJ energy consumption threshold at a facility level.
48

  

Typically, commercial entities have low energy intensity per employee, relative to manufacturing and 

other industrial entities. It was therefore deemed appropriate to use the ABS classification (i.e. 200 or 

less employees) for most “commercial” ANZSIC divisions as illustrated in Table 9 below.  

Employee number is a less useful indicator of energy consumption for businesses in “industrial” 

ANZSIC divisions. The baseline energy consumption of SMEs across these divisions was instead 

assessed as the difference between the total consumption by ANZSIC division obtained from ABS and 

the energy deemed to be consumed by large entities as reported by those organisations under the 

NGER program.
49

 There were some exceptions where no rule-based SME allocation was made unless 

explicit data was available for a SME type building (i.e. divisions in the third column of Table 9 below).  

                                                      
48

 Energy consumption data by size of business with reference to number of employees (Less than 20, 20-199 and 200+ FTEs) 

are available to varying degrees of detail for the different ANZSIC divisions.  

49
 Large facilities were deemed to consume in excess of 0.1PJ per annum. These large industrial facilities were analysed in the 

associated industrial data project. 
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Table 9: Definition of SME entities across ANZSIC divisional codes 

Businesses with 200 or less employees Energy baseline determined 
by difference with the 
Industrial ESI project

50
 

No rule-based SME 
allocation

51
 

F Wholesale Trade 

G Retail trade 

H Accommodation and food services 

J Information, media and telecommunications 

K Financial and insurance services 

L Rental, hiring and real estate 

M Professional, scientific and technology 

N Administrative and support services 

P Education and training 

Q Health care and social assistance 

R Arts and recreation services 

S Other services 

B Mining 

C Manufacturing 

E Construction 

I Transport, postal and 
warehousing 

 

A Agric Forestry & Fishing 

D Electricity, gas, water and 
waste 

O Public administration and 
safety

52
 

 

 

                                                      
50

 Between total energy consumption by ANZSIC division and energy “counted” under the national ESI industrial data project. 

51
 SME energy consumption is deemed a negligible part of the ANSIC code or data not available (e.g. Div A) to separate large 

and small organisations.  

52
 Except where data was available for building types classed as SME type buildings. Examples of the latter are prisons and 

staff quarters in Defence. These were classed as small accommodation, as these buildings use energy in a similar way as non-

CBD hotels 
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Appendix C. Defining “building types” across 

ANZSIC Divisions 

The broad building types used for this project are listed in Table 10 below. These have been 

developed with reference to previous relevant studies. This approach aims to cluster buildings with 

similar energy savings opportunities within the same type. For example, the definition attached to 

office buildings used in other studies is often restricted to property assets that are commercially 

leased. However, for the purpose of this study the definition is much broader and will include office 

space used by all businesses, irrespective of ANZSIC code e.g. headquarters of mining or retail 

companies located on premises and owned by the corporation. 

Table 10: Description of property use categories included in building types 

B
u

ild
in

g
 T

y
p
e
 

Segment Large  SME 

Office 
Typically includes both the tenancy and base 
building services 

Typically includes only tenancy energy 
use. Also includes non-hospital health 
services, adult training and other 
spaces for commercial use. 

Accommodation 

Large business class hotels and serviced 
apartments in predominantly central 
business district (CBD) areas of large cities. 
Typically multi-storey buildings 

Hotels and resorts typically outside the 
CBD in non-metropolitan areas. Also 
includes live-in quarters provided by 
large institutions such as prisons and 
defence. 

Refrigerated retail 
Typically large food retailers such as 
Woolworths and Coles 

Small trade includes both refrigerated 
and non refrigerated retailers and 
wholesalers. 

Non-refrigerated 
retail 

Typically retailers of non-perishables such as 
clothes and electronics. Examples include JB 
HiFi and Myers 

Refrigerated 
warehouses 

Storage facilities for perishables, including 
food and pharmaceuticals 

Non-refrigerated 
warehouses 

Storage facilities for non-perishables  

University/tertiary Universities and TAFEs 

 

School Public and private schools 

Hospital Public and private hospitals 

Shopping centres 

Large shopping centres’ energy usage profile 

relates to the “shell and common areas” of 

the building, which are typically separately 

metered from tenants in the shopping centre.  

Street lighting 

Includes Category P (pedestrian and minor 

road) lighting and  Category V (main road) 

lighting, mostly paid for by local governments 

Restaurant 
 

Places serving food and drinks such as 
restaurants, pubs and clubs  

Industrial 
 

Covers ANZSIC Divisions B, C, D & I 

Although the aim is to “capture” energy consumption for all ANZSIC divisions within the scope of this 

project, a match between the energy consumption data for an ANZSIC division and a building type is 
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not expected. A single building type could stretch across a number of ANZSIC codes or could fall 

under a sub-divisional code only, as illustrated in Table 11 below.  

Table 11: Mapping of stationary energy consumption to building types 

ANZSIC Division Codes Building type 
Predominant 

segment 

All 
Energy consumption from building 
types not accounted for elsewhere  

Large office Large (commercial) 

Small office SME 

G Retail trade 

Large refrigerated retail  Large (commercial) 

Large non-refrigerated retail Large (commercial) 

Small retail SME 

F Wholesale trade 

Refrigerated warehouse Large (commercial) 

Non-refrigerated warehouse Large (commercial) 

Q Health care and social assistance Hospital
53

 Large (commercial) 

P Education and training 

School Large (commercial) 

University / other tertiary Large (commercial) 

H Accommodation and food services 

Large accommodation
54

 (including serviced 
apartments) 

Large (commercial) 

Small accommodation
55

 SME 

Restaurant SME 

L Rental, hiring and real estate Shopping centre
56

 Large (commercial) 

B, C, 
D & I 

Industrial  
Manufacturing and other non-commercial 
SMEs  

SME 

There is one exception to the building type allocation approach, which was necessitated by practical 

considerations. The street lighting component of Division O was treated as if it constituted a separate 

building type. Furthermore, employee data was available for the Division I sub category refrigerated 

warehouses, which enabled a sub-set of this division to be combined with Division F’s refrigerated 

warehouse building type.  

Stationary energy consumption is not deemed material for Division A: Agriculture, Forestry & Fishing 

in general, nor for the SME segment
57

 in Division B: Mining, Division D: Electricity, gas, water and 

waste, Division E: Construction and Division I: Transport, postal & warehousing. Consequently non-

manufacturing SMEs were bundled into an “Industrial” building type.  

                                                      
53

 Non-hospital social assistance and health care classed as small offices. It was not possible to disaggregate data for the non-

hospital heath sector and so nursing homes were also included in small offices. 

54
 Typically central business district (CBD) or business hotels 

55
 Typically non-CBD locations and not high rises 

56
 By deduction, non-shopping centre entities in ANZSIC Divisional code L are allocated to small or large offices depending on 

employee size 

57
 A large segment of these divisions is not in the scope of this project. 
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Appendix D. Defining baseline energy consumption  

A credible total energy baseline is essential to reduce the risk of double counting and / or understating 

energy savings opportunities within the project boundaries of the ESI project as a whole. In order to 

ensure coverage of all ANZSIC divisions within the project boundary, the energy consumption 

baseline was first established at the segment level (i.e. large commercial and all SMEs) to provide a 

credible national baseline for this study. The national baseline for this study did not include the 

national energy consumption reported by the ESI large industrial data project
58

. The next step was the 

allocation of the energy consumption baseline at the segment level to building types. The final step 

was to split the national energy consumption baseline per building type to states and territories 

according to fuel type.  

Energy consumption baseline at segment level 

Although the ABS 4660 dataset
59

 is the most comprehensive energy dataset for the commercial sector 

and SMEs, many data fields in this ABS series are “flagged” as having a standard error of 10% to < 

25%. Furthermore this dataset does not include energy use for Division O: Public Administration and 

Safety,
60

 as well as government energy use under Division P: Education and Training and Division Q: 

Health Care & Social Assistance.  

The ABS 4660 dataset was the starting point for the estimate of the baseline, and the following 

calculation was performed to better match the ABS data to the scope of this project: 

𝑇𝑜𝑡𝑎𝑙 𝐿𝑎𝑟𝑔𝑒 𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙 & 𝑆𝑀𝐸 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑃𝐽) 𝑏𝑦 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑡𝑦𝑝𝑒 

= 𝐴𝐵𝑆 4660 𝑆𝑒𝑟𝑖𝑒𝑠 𝑑𝑎𝑡𝑎 𝑓𝑜𝑟 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 & 𝐺𝑎𝑠

+  𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 & 𝐺𝑎𝑠 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝑜𝑡ℎ𝑒𝑟 𝑔𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝑠𝑜𝑢𝑟𝑐𝑒𝑠

− 𝐿𝑎𝑟𝑔𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛𝑠 𝐵: 𝑀𝑖𝑛𝑖𝑛𝑔, 𝐶: 𝑀𝑎𝑛𝑢𝑓𝑎𝑐𝑡𝑢𝑟𝑖𝑛𝑔,

𝐷: 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦, 𝐺𝑎𝑠, 𝑊𝑎𝑡𝑒𝑟 & 𝑊𝑎𝑠𝑡𝑒, 𝐸: 𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑎𝑛𝑑  𝐼: 𝑇𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡, 𝑃𝑜𝑠𝑡𝑎𝑙 & 𝑊𝑎𝑟𝑒ℎ𝑜𝑢𝑠𝑖𝑛𝑔  

− 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑎𝑛𝑑 𝐺𝑎𝑠 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑏𝑦 𝐷𝑖𝑣𝑠𝑖𝑜𝑛 𝐴: 𝐴𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒 𝐹𝑖𝑠ℎ𝑖𝑛𝑔 & 𝐹𝑜𝑟𝑒𝑠𝑡𝑟𝑦 𝑎𝑛𝑑  𝐸: 𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛  

Electricity and gas consumption from Division A and Division E are excluded as the portion of these 

energy sources applicable to SMEs in the two sectors is considered immaterial. Large industrial
61

 

energy consumption was determined by reference to the ABS 4660 series data and the outcomes of 

the national ESI large industrial data project. 

                                                      
58

 A large industrial data project, also being undertaken for the ESI modelling, is seeking analogous data for the large industrial 

sector (ANZSIC divisions B, C, D, E and I), focusing on facilities that consume more than 0.1PJ energy per annum. 

59
 ABS 4660.0 - Energy, Water and Environment Management, 2008-09. 

60
 Non-government Division O was deemed immaterial for the purpose of this project. 

61
 Large industrial, for the purpose of this project refers to the assessed energy consumption for Division B: Mining, Division C: 

Manufacturing, Division D: Electricity, gas and water supply, Division E: Construction and Division I: Transport, postal & 

warehousing with annual energy consumption in excess of 0.1PJ per facility. 
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The electricity and gas consumption for the omitted Government sub-divisions were calculated based 

on actual energy use data scaled to a national population and Energetics’ modelling.
62

 

Key data sources used to derive a baseline per building type for the large commercial and SME 

sectors included: 

 Energy consumption data, with the primary source ABS Series 4660.0 Energy, Water and 

Environmental Management 2008–09 survey results for energy consumption by fuel type, 

ANSIC Division and size of business for all divisions and some individual ANSCIC codes. 

 Employee data per by ANZSIC division / sub-divisions and business size using ABS Series 

6291.0.55.003 Labour Force
63

 and industry studies. 

 Energy intensity data (MJ/m
2
) by building type, sourced from a range of industry 

publications. 

 Industry conventions for let-able space per full time equivalent employee (FTE) for different 

building types.
64

 

 Energy savings survey data or reports from government and large corporate entities (e.g. 

Stockland, Woolworths, Wesfarmers and others). 

 Department of Resources, Energy and Tourism / Australian Bureau of Agricultural and 

Resource Economics and Sciences (ABARES)
65

  sources used for commercial sector liquid 

transport fuel estimates due to the exclusion of some divisions from the ABS dataset.  

 Shares of the respective states used for allocation of national totals to states based on 

ANZSIC divisional FTEs numbers by state (ABS Series 6291), population by state (ABS 

Series 3218) or state gross value add for a specific division (ABS Series 5220). 

Stationary energy consumption baseline for building type 

Building types typically cover more than one ANZSIC division, although some building types will only 

cover part of a division. In order to allocate the energy consumption baseline at segment level to 

building types, a number of different modelling approaches were used due to differences in availability 

of data.  

Where available, direct energy consumption data for a building type (e.g. hospitals) was used. 

Furthermore, direct energy consumption data for a building type was used where it could be modelled 

accurately from available public sources (e.g. large refrigerated retail).
66

 The energy consumption data 

for other building types, including ‘Small accommodation’, within the boundary of the project was 

allocated by the method outlined below. 

                                                      
62

 Numerous state and territory government departments provided datasets to this project, whilst datasets from the productivity 

commission review of Government Service Provision 2012 were also used with intensity ratios applied as per the methods 

discussed in this appendix. 

63 Table 06. Employed persons by Industry Subdivision and Sex 

64
 CIE (2009), Economic Evaluation of Energy Efficiency Standards in the Building Sector 

65
 ABARES, Energy in Australia ( 2011) 

66
 Publicly reported energy consumption data for Coles, Woolworths and Aldi, overlaid with market share data, which enabled 

Energetics to scale the energy consumption data for large refrigerated retail buildings, to include smaller market participants. 
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As the above energy consumption data is not available for some ANZSIC sub-divisions such as 

Division H: Accommodation and Food Services, the energy consumption for the related building types 

was calculated using available energy intensity and full-time equivalent employee (FTE) data for the 

sub-division.
67

 The area (m2) for these building types was estimated using this FTE data and industry 

ratios for area per FTE (m
2
/FTE) established by the Centre for International Economics (CIE) in 

association with the Property Council of Australia.
68

 Energy intensity ratios (i.e. MJ per m
2
) commonly 

used in industry for specific building types were then applied to the area (m
2
) for a building type to 

estimate the energy consumption for a building type as illustrated by the equation below. 

𝐸𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑡𝑦𝑝𝑒 = (𝐹𝑇𝐸 𝑥
𝑚2

𝐹𝑇𝐸
)  𝑥 𝑒𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 (

𝑀𝐽

𝑚2
) 

The energy used by SMEs in the remaining building types was calculated as the difference between 

the ANZSIC Division total and the energy consumption of large organisations in the division estimated 

through the ESI industrial data project. The approach adopted for each of the building types is 

summarised in Table 12 below. 

Table 12: Baseline estimation approach adopted for the different building types 

ANZSIC Code Modelled or direct sources m
2
 / FTE and energy 

intensity 
Calculated by difference 
in the ANZSIC division

69
 

Divisions  G & F Refrigerated warehouses 

Large refrigerated (R) 

Large non refrigerated (NR) 

Non-refrigerated 
warehousing  

Small trade (Div G 
difference) 

Division Q Hospitals  Non-hospital allocated to 
large and small offices 

Division L Shopping centres  Non-shopping centres 
allocated to large and small 
offices 

Division H  Large accommodation 

Small accommodation 

Hospitality (Restaurants / 
RSL / Clubs) 

Division P Schools 

Universities / tertiary
70

 

 Non-school and non-
university / TAFE allocated 
to large and small offices  

Divisions B,C, D & I Manufacturing SMEs 

Other industrial SMEs 

  

                                                      
67

 ABS publishes FTE numbers by business size, using employee numbers as the basis for the size classification, for hotels, 

restaurants, etc. This was complemented by data from the Australian FairPay Commission (2008 ACIL Tasman Report). By 

using the energy intensity per m
2
 estimates published in the Australian Department of Resources Energy and Tourism’s “Energy 

efficiency opportunities in the hotel industry sector” (2002, p36) for different categories of hotels, the energy consumption  for 

the large and small accommodation types could be determined. Note that the 2002 report on the hotel industry was the most 

recent appropriate reference. 

68
 CIE, Economic Evaluation of Energy Efficiency Standards in the Building Sector (2009). 

69
 After deducting the energy consumption of building types in an ANSZIC division from the baseline for that division, the 

remaining energy was allocated to the building types as listed.  

70
 Energy use data for the tertiary education sector was compiled from a number of sources including documents from tertiary 

education providers, such as TAFEs, that exist in the public domain and from the NGER database. Gaps were filled by 

extrapolation based on enrolment numbers. 
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ANZSIC Code Modelled or direct sources m
2
 / FTE and energy 

intensity 
Calculated by difference 
in the ANZSIC division

69
 

Division O Defence 

Public order and safety 

Central and State 
Government councils 

 

Divisions  J –N & R-S Large offices   Small offices 

In all instances the total energy consumption by building type was cross checked with other studies in 

the public domain to ensure the broad shape of estimates is appropriate. Finally these totals were 

cross checked against the total baseline calculated in Section 2.3 to ensure the cumulative ANZSIC 

totals are close to the energy target established for this project. 

Baseline allocations to states and territories 

Baseline energy data for some building types, such as hospitals and schools were available for most 

states. However, state and territory allocation of baseline data for the following building types was 

determined using historical energy data:
71

  

 Large accommodation 

 Small accommodation 

 Restaurant 

 University / tertiary 

 Large office 

The last ABS energy survey at state and territory level per ANZSIC divisional code was conducted in 

2001/02. Using 2001/02 employment numbers by state and territory for each ANZSIC divisional code 

a “scaling factor” was developed for both electricity and gas use for each state and territory. This 

factor reflects the relative energy intensity differences between states and territories for the same type 

of business activity and incorporates the impact of climatic differences in the baseline’s data. This 

scaling factor was applied to 2009 employment data to normalise the energy allocation of a building 

type baseline for each state and territory. Equations 1 to 3 below illustrate how the scaling factor was 

calculated with reference to NSW electricity consumption. The same approach was used for gas. 

Equation 1: 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑤𝑜𝑟𝑘𝑓𝑜𝑟𝑐𝑒 𝑖𝑛 2002 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑡𝑦𝑝𝑒 (𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑠𝑒𝑑 %)

= (
% 𝑜𝑓 𝑁𝑆𝑊 Div X 𝑤𝑜𝑟𝑘𝑓𝑜𝑟𝑐𝑒 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑡𝑦𝑝𝑒 𝑖𝑛 2009

%  𝑜𝑓 Div X 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑖𝑛 𝑁𝑆𝑊 𝑖𝑛 2009

× % 𝑜𝑓 𝐷𝑖𝑣𝑋 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑖𝑛 𝑁𝑆𝑊 𝑖𝑛 2002)

÷ ∑ 𝐴𝑢𝑠𝑡𝑟𝑎𝑙𝑖𝑎𝑛 2002 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑤𝑜𝑟𝑘𝑓𝑜𝑟𝑐𝑒𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑡𝑦𝑝𝑒 

  

                                                      
71

 ABS series 4648.0.55.001 Energy Survey Data,  2001-02 (State level) 



DCCEE COMMERCIAL AND SME ENERGY EFFICIENCY DATA 

 
 
 
    

45 

Equation 2 - Electricity:
72

 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑢𝑠𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑡𝑜 𝑤𝑜𝑟𝑘𝑓𝑜𝑟𝑐𝑒 (2002) 

 =  (
𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑢𝑠𝑒 𝑏𝑦 𝐷𝑖𝑣 𝑋 𝑖𝑛 𝑁𝑆𝑊 𝑖𝑛 2002

𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑢𝑠𝑒 𝑏𝑦 𝐷𝑖𝑣 𝑋 𝑖𝑛 𝐴𝑢𝑠𝑡𝑟𝑎𝑙𝑖𝑎  𝑖𝑛 2002 
) ÷ 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 1  

Equation 3 – Electricity Scaling Factor for NSW: 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑑𝑖𝑣𝑖𝑠𝑖𝑜𝑛𝑠𝑎𝑙 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑢𝑠𝑒 𝑏𝑦 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑡𝑦𝑝𝑒 𝑖𝑛 𝑁𝑆𝑊 2009 (𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑠𝑒𝑑 %)

= (% 𝑜𝑓 𝑁𝑆𝑊 Div X 𝑤𝑜𝑟𝑘𝑓𝑜𝑟𝑐𝑒 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑖𝑛 𝑎 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑡𝑦𝑝𝑒 𝑖𝑛 2009 × 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 2)

÷ ∑ 𝐴𝑢𝑠𝑡𝑟𝑎𝑙𝑖𝑎 2009 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑢𝑠𝑒 

The baseline energy consumption for the small offices building type was allocated to states and 

territories directly according to total employment in 2009. 

Forecast of baselines to 2050 

The forecast of the energy baseline to 2050 was based on the ABARE national energy forecast to 

2030, taking fuel types into account.
73

 This source projects growth in energy per fuel type per industry 

at a national level or per industry in each state, but not per fuel type in each state. The compounded 

annual growth rate over the period 2009 to 2030 was used throughout 2009 to 2050.  

The national energy growth rate was allocated to states based on an adjustment factor to account for 

differential population growth forecasted for the respective states. The annual rates applied to the 

2009 baseline number for each state are reflected in Table 13 below. 

Table 13: Projected annualised stationary energy growth for the period 2009 to 2050 

State and Territories Large commercial SME 

NSW 2.0% 1.5% 

Victoria 2.3% 1.7% 

Queensland 3.6% 2.7% 

South Australia 1.3% 0.9% 

Western Australia 3.4% 2.5% 

Tasmania 0.8% 0.6% 

Northern Territory 3.3% 2.4% 

Australia Capital Territory 2.1% 1.6% 

National average 2.4% 1.8% 

                                                      
72

 Also calculated for gas on a similar basis 

73 DRET (2007), Australian Energy: National and State Projections to 2029-30, ABARE Research Report 07.24  
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Appendix E. Estimating energy savings measures   

This appendix should be read in conjunction with Section 2 of this report, as it provides 

complementary data to the methodology section of the main report. Additional discussion is provided 

in this appendix under separate headings for stationary energy savings measures for the large 

commercial and SME sectors respectively. This is followed by a section on the methodology used to 

estimate the annual market size per measure and a section on the structure of the data output tables 

used for this project.  

Large commercial sector – stationary energy savings measures 

The final sample size used for this project covered 355 sites, after removing “outliers” with reference to 

savings for specific measures. This data was derived primarily from studies undertaken by Energetics 

such as EEO assessments, the development of EREPs and ESAPs, and assessments as part of the 

NSW Network Demand Management and Planning Project. Energetics was also provided with more 

comprehensive ESAP and EREP data, which was used to validate the Energetics national ESI 

dataset. 

The spread of audits across building types is presented in Figure 9. Although the sample dataset for 

tertiary education number appears low (i.e. 11), it represents approximately 10% of all tertiary 

educational institutions in Australia. We therefore believe it is adequate. Data for hospitals (i.e. 16), 

non-refrigerated retail and schools were deemed adequate given the inherent homogeneity of energy 

uses in these building types.  

Figure 9: Large commercial sector level one and two energy audits by building type
74

   

 

In the case of non-refrigerated retail and schools the saving opportunities in these classes are 

generally of a non-specialist end-use nature. Therefore, savings estimates could be extrapolated to 

these building types by means of an engineering assessment of applicable opportunities in similar 

                                                      
74
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building types to complement the small sample data. For instance, the savings due to a lighting 

upgrade in a school will be similar to those in most commercial offices. In the case of refrigerated 

warehouses, the savings estimates for measures were complemented with reference to Energetics’ 

industry expertise and industry studies.
75

 

The dataset still contains a wide distribution of businesses within the same building type as illustrated 

for “large offices” in Figure 10 below. This is reflective of the “real” world, suggesting a representative 

sample in this class.  

Figure 10: Average electricity consumption by large offices in the Energetics’ sample  

 

However, to ensure the savings potential of a single energy efficiency measure is not distorted by a 

few large organisations in the sample, Energetics: 

 calculated the average of the percentage energy saved through the implementation of a 

measure in each instance, rather than using weighted averages; and 

 adjusted, based on Energetics’ industry experience, energy savings estimates for measures 

where the distribution of savings within the sample may have resulted in distortion of the 

result. The main focus was to remove outliers which, in Energetics’ extensive field 

experience, would suggest that the circumstances at a given site that has resulted in a 

specific assessment are not likely to be commonplace in the industry. 

Most measures were well covered by the 355 audits. However, there were a few additional relevant 

measures which were either not covered or had a very small sample size. Consequently, Energetics 

modelled the efficiency categories listed below: 

 Boilers, furnaces and ovens: The savings potential of the upgrade or replacement of 

equipment was calculated based on engineering assumptions pertaining to typical 

installations in large commercial buildings. 

                                                      
75

 e.g. Energy Strategies, Cold Hard Facts, June 2007 

 -

 5,000

 10,000

 15,000

 20,000

 25,000

 30,000

 35,000

A
n

n
u

al
 e

n
e

rg
y 

co
n

su
m

p
ti

o
n

 (
M

W
h

) 

Large office sites 



DCCEE COMMERCIAL AND SME ENERGY EFFICIENCY DATA 

 
 
 
    

48 

 Street lighting: Measures were developed with reference to the existing installed base as 

reported in the 2011 Street lighting strategy developed for the E3 Committee.
76

 A 

representative sample of installed and replacement options was modelled to estimate energy 

savings on an aggregate basis for major and minor roads, including pedestrian walkways.  

SME sector – stationary energy savings measures 

Typical of the SME sector, a diverse range of institutions exist within each building type. This is well 

illustrated by the difference in the average “energy consumption” levels between building types as 

discussed in the next section. Large variations also could occur within a building type. Relatively large 

institutions in small sample sets therefore distort average capital expenditure, expressed as an 

average per building type for this study, complicating validation of energy savings estimates, 

implementation costs and payback calculations.  

The energy savings measures identified for the SME sector were broadly similar to those for the 

commercial sector, with some notable differences detailed below. This alignment with the commercial 

sector was based on the fact that most energy use of a small business is linked to the building shell. 

The differences between the commercial measures and the SME measures were: 

 a greater degree of aggregation of the measures in the SME sector in line with the granularity 

of existing data; and 

 inclusion of some measures associated with the use of industrial equipment in the industrial 

sector. 

 It was necessary to allocate the NSW energy audit dataset for SMEs to building types. The 

ANZSIC code to building type “translation” used is summarised in Table 14 below.  

Table 14: Allocation of NSW audit dataset to building types used for analysis 

Small offices
77

 Small trade SME Industrial 

Arts and recreation services 

Education and training 

Financial and insurance services 

Health care and social assistance 

Information, media and 

telecommunications 

Public administration and safety 

Rental, hiring and real estate services 

Other services 

Retail trade 

Wholesale trade 

 

Agriculture, forestry, fishing 

Manufacturing  

Construction 

Electricity, gas, water and waste services 

Mining 

Transport, postal and warehousing 
Hospitality 

Accommodation 

and food services 

                                                      
76

 “Street Lighting Strategy”, Ironbark Sustainability, July 2011. Prepared for the Equipment Energy Efficiency Program 

77 The end use categories provided as part of the NSW State Government Audit dataset did at times enable the allocation of the 

SME segment dataset in a division primarily allocated to small offices  (e.g. “Arts and recreation services”) to a building type that 

primarily constitutes energy consumption from another division (e.g. Hospitality which is mainly made up of sites in the 

“Accommodation and food services” division). For example, an “Arts and recreation services” site with a measure applicable to 

“cool-rooms” would have been re-categorised as a hospitality building type, rather than a small office building type. 
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Market potential of savings measures 

Data on the existing uptake of energy savings measures by building type and size is generally not 

available. Neither is data on upgrading street lighting. Therefore, some key considerations were 

applied to determine previous adoption, including:   

 the ABS Energy Management Survey which reported the percentage of businesses by 

employment size and ANZSIC divisional code that undertook energy savings measures 

across 13 categories, some of which broadly correspond with end-use categories used in 

this study;
78

  

 the volume of energy savings certificates generated under the NSW Energy Savings 

Scheme for specified end-uses (e.g. lighting and motors);  

 climatic differences between states and territories which may impact on the fraction of 

buildings within a building type for which the measure is relevant;  

 the maturity of the more energy efficient technology, complexity of the implementation (e.g. 

likely disruption to business operations), the upfront capital cost and payback thresholds; 

and 

 Energetics’ experience in EEO
79

 and other audits, which provides a good indication of 

measures not yet implemented. 

Furthermore, Energetics is well placed, given more than 25 years experience in auditing the energy 

use of Australian businesses, to assess the type of buildings that would benefit from specific energy 

savings measures. 

A 5-point scale, presented in Figure 11 below, was developed to express the proportion of premises 

within a business class to which the measure applies, as well as the proportion of premises which 

have already implemented the measure. This scale is broad, taking account of the fact that the relative 

standard error in the ABS reported data for businesses that undertook energy efficiency or energy 

reduction measures ranges between 10% to 25% and 25% to 50%. Ratings have been assigned by 

Energetics’ practice area leaders in energy efficiency for commercial buildings.  

Figure 11: Scale used to estimate the relevance and previous adoption of savings measures
80

 

5 Point 
Scale 

% of premises in building type to 
which the measure applies 

% of premises in building type that have already 
implemented the energy efficiency measure 

1 20% Low technical potential 20% High remaining potential 

2 40% 

 

40% 

 

3 60% 60% 

4 80% 80% 

                                                      
78

 Table 3 of the All industries: Energy management 2008–09, ABS Series 4660.0  Energy, Water and Environmental 

Management  2008–09 survey results 

79
 Approximately 25% of all EEO audits have been prepared by Energetics  

80
 Combined, these two factors provide an estimate of the remaining market potential 
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5 Point 
Scale 

% of premises in building type to 
which the measure applies 

% of premises in building type that have already 
implemented the energy efficiency measure 

5 100% High technical potential 100% No or very limited market potential remaining 

The remaining potential for a measure was determined by deducting the proportion of premises that 

have already implemented a measure from the total proportion of premises that the measure applies 

to. The annual market size per measure, expressed as a proportion of the total was then determined, 

taking into account the life of the measure as illustrated by the equation below: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡 𝑠𝑖𝑧𝑒 𝑝𝑒𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 = ( 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑟𝑒𝑚𝑖𝑠𝑒𝑠 𝑡𝑜 𝑤ℎ𝑖𝑐ℎ 𝑡ℎ𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 𝑎𝑝𝑝𝑙𝑖𝑒𝑠 −

𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝𝑟𝑒𝑚𝑖𝑠𝑒𝑠 𝑡ℎ𝑎𝑡 ℎ𝑎𝑣𝑒 𝑎𝑙𝑟𝑒𝑎𝑑𝑦 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 𝑡ℎ𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 ) × 1/(𝑙𝑖𝑓𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒)  

This percentage can then be applied to the energy baseline per building type to derive the savings 

potential for a measure in a building type at a state and territory level. 

Number of premises 

This section discusses the means to estimate the number of premises in each building type, and is 

provided for information only.
81

 The volume of street lights is published in the “Street lighting draft 

strategy 2011 Report” prepared for the Equipment Energy Efficiency (EEE) Programme and available 

from the government’s Energy Rating website.
82

 

For other large commercial building types, a proxy for the total number of entities could be derived by 

dividing the baseline electricity consumption for a building type by the average electricity consumption 

per building type according to Energetics’ audit data, illustrated in Figure 12 and Figure 13 below. 

                                                      
81

 The average consumption data can be used in the ESI modelling to obtain a proxy for the number of premises in each 

building type. 

82
 See table 2, page 7 of the report accessed at http://www.energyrating.gov.au/wp-

content/uploads/Energy_Rating_Documents/Library/Lighting/Street_Lighting/Draft-streetlight-Strategy.pdf  

http://www.energyrating.gov.au/wp-content/uploads/Energy_Rating_Documents/Library/Lighting/Street_Lighting/Draft-streetlight-Strategy.pdf
http://www.energyrating.gov.au/wp-content/uploads/Energy_Rating_Documents/Library/Lighting/Street_Lighting/Draft-streetlight-Strategy.pdf


DCCEE COMMERCIAL AND SME ENERGY EFFICIENCY DATA 

 
 
 
    

51 

Figure 12: Average electricity consumption in sample base for large commercial buildings  

 

 

Figure 13: Average electricity consumption in sample base for SME sector buildings 

 

Outputs used for the ESI modelling 

The above analysis was used to populate the energy efficiency opportunity dataset required for the 

economic and energy market modelling. The required data fields are listed in Table 15.  
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Table 15: Data template structure for measures provided by SKM MMA 

Input Description 

Sector The sector or sectors that the opportunity or energy use applies to. 

Measure name As per Appendix F. 

Building type This input specifies which type of building the measure impacts.  

End-use category As per Appendix F. 

Life of activity Product lifetime, used to determine the rate of natural stock turnover and therefore 
the market size in any given year, and used to calculate the payback period. 

Efficiency gain  Energy reduction expected from the measure expressed as a % of the relevant 
sector / building type / end-use baseline. This is held constant over the projected 
period. 

Building type baseline Used for market size calculation. This is separately reported for each state and 
territory. Where data for a building type was not available, a baseline for a building 
type was constructed using assumptions based on applicable building services 
used and the usage patterns of a typical building in this segment.  

Proportion of premises to 
which measure applies 

Proportion of building types in each state or territory to which the energy efficiency 
measure can be used. 

Proportion of premises 
which already applied the 
measure at year 0 

Proportion of building type in each state or territory that have already implemented 
the energy efficiency measure. 

Market size estimate Expressed as an annual percentage of the energy baseline that will be saved upon 
implementation of the measure (Calculated value taking account of the portion of 
premises that have not yet adopted the measure and the life of the measure). 

Proportion of group energy 
use affected by measure 

Proportion of premises for which the measure is both relevant and able to be 
implemented. This is always 100% as the efficiency gain is expressed as a fraction 
of the total building consumption, and the baseline represents the total energy 
consumed by the building type. 

Additional cost per 
installation 

The average incremental cost of taking up the measure relative to an alternative 
baseline option. This is held constant over the projected period. Energetics 
assumed it is the average incremental cost per premises. 

BAU energy split Defines which fuels make up the BAU baseline. 

Energy saving fuel split .Defines which fuels are impacted by the energy saving measure. 

 

 



DCCEE COMMERCIAL AND SME ENERGY EFFICIENCY DATA 

 
 
 
    

53 

Appendix F. Energy savings measures 

Table 16: Description of large commercial measures 

End use Measure Comments/Description Interactions Market size
83

 

Air compressors Improved operation of 
compressed air systems 

Any upgrade to a compressed air system. It could include a new or upgraded 
compressor, new air filters, leak reduction campaigns or changes to the air 
distribution network. 

 Predominately 
based on existing 
stock 

Appliances and 
equipment 

Upgrade computer 
equipment 

Replacements of computer equipment or upgrading the energy efficiency e.g. 
activating the EnergyStar features. 

 End of life 

Install high efficiency 
domestic appliances 

The measure is a composite of a range of typical appliances found in the 
commercial sector, including refrigerators, dish washers, televisions. The 
savings and costs represent the marginal differences between MEPS 
compliant and high efficiency. 

 End of life 

Replace a MEPS compliant 
motor with a HE motor 

A HE motor is installed instead of a MEPS compliant motor at the time of 
replacement. Note that this does not include installing a HE motor in the 
HVAC system as that is covered elsewhere. 

 End of life 

Timer A timer is installed on a domestic appliance. The most common example is a 
timer on a water heater. 

Reduces savings 
from other appliance 
measures. Also, the 
other appliance 
measures reduce the 
savings from this 
measure. 

Existing stock 

                                                      
83

 This column describes the basis for the size of the opportunity to implement the measure. A measure that is describes as ‘end of life’ is one that is best implemented when a piece of equipment 

reaches the end of its life and is replaced. An example of this is installing a high efficiency electric motor rather than a MEPS compliant motor when the existing motor expires. ‘End of life’ measures 

are generally not cost effective unless implemented when equipment is being replaced. A measure that is described as ‘existing stock’ is one that can be implemented in a cost effective way at any 

time. An example is installing a variable speed drive on a motor. 
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End use Measure Comments/Description Interactions Market size
83

 

Boilers, furnaces 
and ovens 

Replace boiler A gas fired boiler used for space heating is replaced by a more efficient unit, 
or an electric boiler is replaced by a gas boiler. Specific improvements could 
cover a range of components. This opportunity is most relevant in the colder 
states such as Victoria and Tasmania. The savings and capital cost are a 
composite of replacement options or upgrade options. 

 More likely to be 
end of life 

Building shell Ceiling insulation / 
envelope 

Adding internal insulation or external cladding to the building shell. While these two 
measures are 
independent of each 
other, they impact 
every other measure 
associated with space 
heating and cooling. 

Existing stock 

Window treatment This is a composite measure that could include installation of double glazing, 
window tinting, blinds or external shading. 

Existing stock 

HVAC Evaporative cooling system This measure covers the replacement of an air conditioning system based on 
a mechanical chiller with an air conditioning system based on an evaporative 
cooler. The latter use much less energy but relies on the wet bulb 
temperature of the air being significantly lower than the dry bulb temperature. 

 Existing stock 

HVAC controls HVAC controls range from fully featured Building Management Systems 
(BMS) down to simple timers. The savings and the cost for each building type 
represent a composite average of measures that are appropriate to the scale 
of building. 

 Mixture 

HVAC routine maintenance This covers operational activities such as leak detection and repair, repairs to 
cooling fans and general repairs to damaged components. 

 Existing stock 

Replace a MEPS compliant 
motor with a HE motor 

A HE motor is installed instead of a MEPS compliant motor at the time of 
replacement. 

 End of life 

Replace cooling tower This measure covers upgrading or replacing the cooling tower when 
appropriate. In most cases, the upgrade or replacement will occur near the 
end of the life of the existing cooling tower. 

 More likely at end 
of life 
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End use Measure Comments/Description Interactions Market size
83

 

Upgrade chiller The measure covers a range of activities that are broadly described as 
‘upgrading the chiller’. It could cover installing a high efficiency chiller at the 
end of the life of the current chiller, replacing a poorly performing chiller with 
a new system or adding new components such as variable speed drive to a 
chiller. The savings and the cost a representative of the basket of activities. 

 Replacing the 
chiller is more 
likely at end of life. 
VSDs and other 
upgrades can 
happen at any 
time. 

HVAC economy cycles An economy cycle involves the use of fresh air to minimise the demands on 
the mechanical chillers. For instance, if the HVAC system is calling for 
cooling at a time when the exterior temperature is lower than the interior 
temperature then it is much more efficient to draw in fresh air than to run the 
chillier. Most HVAC systems have the ability to run economy cycles and so 
the measure just requires the opening of the external air vents. However, in 
other cases some capital work is required. The savings and costs are 
reflective of the balance of projects seen across a range of buildings. 

 Existing stock 

Upgrade to HE pumps 
(HVAC) 

Involves the replacement of upgrading of the existing water circulation pumps 
with high efficiency pumps. It excludes installation of high efficiency motors or 
VSDs as these measures are covered elsewhere. The replacement will 
generally be at the end of the life of the existing pumps. The measure 
especially applies to facilities that circulate chilled water to remote air 
handling units. 

 End of life 

Variable speed drives and 
control for fans 

The installation of VSDs on the fans is an important energy saving measure. 
It covers both the fans in the air handling units and fans in the cooling tower 
or condenser. The VSD needs to be connected to some control signal and 
the measure may also require installation of measurement devices or 
controllers. This has been allowed for in the cost of the measure. 

 Existing stock 

Lifts and 
travelators 

Isolation and controls The purpose of this measure is to introduce time controls on lifts and 
travelators so they don’t run outside of normal operating hours. The cost of 
the measure is relatively low. 

 Existing stock 
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End use Measure Comments/Description Interactions Market size
83

 

Lighting Halogen lights to CFL The measure covers the replacement of a halogen light with a CFL. The 
savings and costs are the averages of a range of projects at different scales. 
Note that it will also capture the replacement of any legacy incandescent 
lights. 

 Existing stock 

Lighting control systems This covers a range of activities ranging from the installation of a single 
occupancy sensor through to the installation of complex whole-of-facility 
systems covering photoelectric and motion sensors. The costs and savings 
reflect a range of projects across a range of facilities. 

Installing a control 
system will reduce 
savings from 
delamping and any 
upgrade to lights. 

Existing stock 

Reflectors / delamping The removal of single lights from dual fittings, installation of less powerful 
lights, or upgrades to fittings that allow more efficient lights to be employed. 

Delamping will impact 
any other lighting 
measure 

Effectively an end 
of life as the 
measure is 
implemented 
during a building 
refit 

Upgrade discharge lights The measure incorporates a range of activities focused on replacing metal 
halide (MH) lamps. The MH lamps could be replaced with LEDs or CFLs. 

 Existing stock 

Upgrade fluorescent lights Includes the replacement of less efficient tubes with more efficient tubes, or 
replacement with alternate technologies such as LEDs. 

 Existing stock 

Upgrade halogen lights Primarily the replacement of 50W Dichroics with 35W infra red coated (IRC) 
Dichroics. Note that the introduction of MEPS for halogen lights will impact 
this measure. 

 End of life 

Voltage optimisation This generally calls for the installation of fixed dimming of lights in low traffics 
spaces such as car parks. The average cost is reflective of the range of 
specific measure seen in the commercial buildings of Australia.  

 Existing stock 
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End use Measure Comments/Description Interactions Market size
83

 

Pumps Variable speed drives for 
pumps 

The installation of VSDs on the pumps is an important energy saving 
measure. It covers all pumps in the building. These will generally be 
associated with the HVAC systems but there can be others. The VSD needs 
to be connected to some control signal and the measure may also require 
installation of measurement devices or controllers. This has been allowed for 
in the cost of the measure. 

 Existing stock 

Refrigeration HE commercial 
refrigeration 

This covers the installation of a HE refrigerator rather than a MEPS compliant 
system, or the replacement of an aging system with a HE refrigerator when 
the former is nearing the end of its economic life. The capital costs are high 
because of the complexity of these systems, especially in large retail outlets. 

 End of life 

Replace a low efficiency 
fan motor with an 
electronically commutated 
motor 

This measure was picked up from the VEET scheme. It calls for the 
replacement of low efficiency shaded pole or permanent switched capacitor 
(PSC) motors with more efficient electronically commutated (EC) motors. 

 Existing stock 

Standalone 
heating and 
cooling 

High efficiency stand alone 
AC 

In some cases, even a large commercial building can has small stand-alone 
HVAC systems. One example is stand alone systems for server rooms. 
There are limited opportunities however as the measure coverage is low. The 
cost and savings represent averages of a few instances that have been 
analysed by Energetics energy audits. 

 End of life 

Ventilation / fans Car park ventilation control Generally this is about installing carbon monoxide sensors in car parks to 
control the operation of the ventilation fans, or installing VSDs to slow the 
fans when they are not needed. The scale of the measure is variable, 
depending upon the configuration of the car park and the design of the 
system. 

 Existing stock 

Water heating High efficiency gas water 
heater 

This measure covers the replacement of an existing gas hot water heater 
with a high efficiency version. Generally this will happen at the end of the 
economic life of the existing system. These two measures 

are mutually 
exclusive. 

End of life 

Solar or heat pump water 
heater 

In some circumstances, it is possible to install a solar hot water heater or a 
heat pump system. Solar hot water works well in buildings like large retail, 
hospitals or universities and less well in large offices. The cost is based on 

Existing stock 
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End use Measure Comments/Description Interactions Market size
83

 

the  average of a range of instances that are representative of opportunities 
in the market. 

Water heating control 
systems 

Usually a timer on a hot water heater, but to can be a more complex 
controller. 

Reduces the impact 
of other HW 
measures 

Existing stock 

Street lighting Upgrade street lighting Replace an existing street light with a more efficient light. This covers a 
basket of upgrades. Old lights include MV80 lights and twin T8 fluorescent 
lights in inefficient fittings. New lights include CFLs, discharge lights (with or 
without active reactor controls), induction lights and LEDs 

 Existing stock 

 

 

Table 17: Description of SME measures 

End use Measure Comments/Description Interactions Market size 

Air compressors Improved operation of 
compressed air systems 

This covers any upgrade to a compressed air system. It could include a new 
or upgraded compressor, new air filters, leak reduction campaigns or 
changes to the air distribution network. 

 Predominately 
based on existing 
stock 

Appliances and 
equipment 

Controls, timers and 
voltage optimisation 

Covers measures like timers and standby controllers. Reduces savings 
from other appliance 
measures and vice 
versa 

Existing stock 

Upgrade computer 
equipment 

This covers replacements of computer equipment or upgrading the energy 
efficiency e.g. activating the EnergyStar features. A typical action is replacing 
a desktop computer and monitor with a laptop. 

 End of life 

Replace a MEPS compliant 
motor with a HE motor 

A HE motor is installed instead of a MEPS compliant motor at the time of 
replacement. Note that this does not include installing a HE motor in the 
HVAC system as that is covered elsewhere. 

 End of life 
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End use Measure Comments/Description Interactions Market size 

Install HE domestic 
appliances 

The measure is a composite of a range of typical appliances found in the 
commercial sector, including refrigerators, dish washers, televisions. The 
savings and the cost represent the marginal differences between MEPS 
compliant and high efficiency. 

 End of life 

Variable speed drives The installation of VSDs on the pumps is an important energy saving 
measure. It covers all pumps in the building. These will generally be 
associated with the HVAC systems, but there can be others such as 
materials handling systems. The VSD needs to be connected to some control 
signal and the measure may also require installation of measurement 
devices or controllers. This has been allowed for in the cost of the measure. 

 Existing stock 

Building shell 
upgrade 

Ceiling insulation / 
envelope 

A collection of measures related to the installation of insulation in the building 
shell. It could include insulation in the ceiling or in the wall cavity. 

While these two 
measures are 
independent of each 
other, they impact 
every other measure 
associated with 
space heating and 
cooling. 

Existing stock 

Window treatment This is a composite measure that could include installation of double glazing, 
window tinting, blinds or external shading. 

Existing stock 

Ventilation / fans Improve fan efficiency Measures aimed at improving the fan performance. The cost represents the 
basket of measures considered. 

 Existing stock 

Stand alone 
heating and 
cooling 

Controls Heating and cooling controls range from fully featured Building Management 
Systems (BMS) down to simple timers. The savings and costs for each 
building type represent a composite average of measures that are 
appropriate to the scale of building. 

These two measures 
will impact each 
other 

Existing stock 

High efficiency stand alone 
AC 

Generally this measure involves upgrading to a high performance (5 star) air 
conditioner at the time that a new AC system is being installed. 

End of life 

Water heating Water heating control 
systems 

This generally involves the installation of a timer of a hot water system but 
also covers other measures like adjusting the hot water temperature. 

Reduces the impact 
of other HW 
measures 

Existing stock 
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End use Measure Comments/Description Interactions Market size 

Solar or heat pump water 
heater 

In some circumstances, it is possible to install a solar hot water heater or a 
heat pump system. Solar hot water works well in buildings that have 
significant roof area. The cost represents the average of a range of instances 
that are representative of opportunities in the market. 

These two measures 
are mutually 
exclusive. 

Existing stock 

High efficiency gas water 
heater 

This measure covers the replacement of an existing gas hot water heater 
with a high efficiency version. Generally this will happen at the end of the 
economic life of the existing system. It also covers the replacement of an 
electric hot water system with a gas water heater. 

End of life 

Lighting Lighting control systems This covers a range of activities ranging from the installation of a single 
occupancy sensor through to the installation of complex whole of facility 
systems covering photoelectric and motion sensors. The costs and savings 
reflect a range of projects across a range of facilities. 

Installing a control 
system will reduce 
savings from 
delamping and any 
upgrade to lights. 

Existing stock 

New lamps and other 
upgrades 

The measure covers all instances where one lighting technology is replaced 
with another. The most common will be the replacement of an 
incandescent/metal halide light with a CFL or LED, or the replacement of T8 
fluorescent tubes with T5 tubes. It could also cover upgrades to fittings as 
well as the lamps. 

The majority of the lights likely to be replaced are currently not covered by 
MEPS. Should MEPS be introduced it will limit the availability of the measure. 
Currently it is most common for the new lamp to be an LED rather than a 
CFL, or a T5 tube in the case of the replacement of T8 tubes. There are still 
savings available from these replacements as the penetration is not high for 
the SME sector. 

 End of life 

Reflectors / delamping This can cover the removal of single lights from dual fittings, installation of 
less powerful lights, or upgrades to fittings that allow more efficient lights to 
be employed. 

Delamping will 
impact any other 
lighting measure 

Existing stock 

Boilers, furnaces 
and ovens 

Replace boiler Covers a range of measures associated with upgrades or replacement of 
boilers and heaters. 

 End of life 
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End use Measure Comments/Description Interactions Market size 

Pumps Upgrade to HE pumps Involves the replacement or upgrading of the existing water circulation 
pumps with high efficiency pumps. It excludes installation of high efficiency 
motors or VSDs as those measures are covered elsewhere. The replacement 
will generally be at the end of the life of the existing pumps. The measure 
especially applies to facilities that circulate chilled water to remote air 
handling units. 

These two measures 
impact each other. 

End of life 

Variable speed drives for 
pumps 

The installation of VSDs on pumps is an important energy saving measure. It 
covers all pumps in the building. These will generally be associated with the 
HVAC systems, but there can be others. The VSD needs to be connected to 
some control signal and the measure may also require installation of 
measurement devices or controllers. This has been allowed for in the cost of 
the measure. 

Existing stock 

Refrigeration HE commercial 
refrigeration 

Covers a range of measures to commercial refrigeration systems. Often this 
will involve the installation of a HE refrigerator rather than a MEPS compliant 
system, or the replacement of an aging system with a HE refrigerator when 
the former is nearing the end of its economic life. 

 End of life 
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Appendix G. Results – baseline energy consumption 

Detailed results of the baseline energy consumption by sector are presented in the graphs below. 

Figure 14: Baseline stationary consumption by building types in the large commercial sector
84

 

 

Figure 15: Baseline stationary consumption by building types in the SME sector 
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Figure 16: Stationary energy baseline consumption by state and territory
85
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Appendix H. Life of the energy savings measures  

This appendix summarises the estimated life of each energy savings measure to be included in the 

national ESI dataset. 

Table 18: Lifespan of energy savings measures applicable to the large commercial sector
86

 

End-use classification Measure Name Years 

Air compressors Improved operation of compressed air systems 17 

Appliances and equipment Upgrade computer equipment 3 

Appliances and equipment Install high efficiency domestic appliances 11 

Appliances and equipment Replace a MEPS compliant motor with a HE motor 15 

Appliances and equipment Timer 10 

Boilers, furnaces and ovens Replace boiler 20 

Building shell Ceiling insulation / envelope 25 

Building shell Window treatment 20 

HVAC Evaporative cooling system 16 

HVAC HVAC controls 12 

HVAC HVAC routine maintenance 5 

HVAC Replace a MEPS compliant motor with a HE motor 15 

HVAC Replace cooling tower 13 

HVAC Upgrade chiller 17 

HVAC HVAC economy cycles 5 

HVAC Upgrade to HE pumps (HVAC) 14 

HVAC Variable speed drives and control for fans 14 

Lifts and travelators Isolation and controls 10 

Lighting Halogen lights to CFL 10 

Lighting Lighting control systems 8 

Lighting Reflectors / delamping 17 

Lighting Upgrade discharge lights 7 

Lighting Upgrade fluorescent lights 7 

Lighting Upgrade halogen lights 13 

Lighting Voltage optimisation 8 

Pumps Variable speed drives for pumps 14 

                                                      
86

 Sourced from UK Carbon Trust, Low Carbon Australia, Victoria Energy Efficiency Target Scheme, NSW Energy Savings 

Scheme. 
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End-use classification Measure Name Years 

Refrigeration HE commercial refrigeration 14 

Refrigeration Replace a low efficiency fan motor with an electronically 
commutated motor 

14 

Standalone heating and cooling High efficiency stand alone AC 13 

Ventilation / fans Car park ventilation control 12 

Water heating High efficiency gas water heater 8 

Water heating Solar or heat pump water heater 10 

Water heating Water heating control systems 11 

Street lighting Upgrade street lighting 13 

 

Table 19: Lifespan of energy savings measures applicable to the SME sector 

End-use classification Measure Name Years 

Air Compressors Improved operation of compressed air systems 17 

Appliances & Equipment Controls, timers and voltage optimisation 10 

Appliances & Equipment Upgrade computer equipment 3 

Appliances & Equipment Replace a MEPS compliant motor with a HE motor 15 

Appliances & Equipment Install HE or upgraded domestic appliances 11 

Appliances & Equipment Variable speed drives 12 

Building shell upgrade Ceiling insulation / Envelope 25 

Building shell upgrade Window treatment 20 

Ventilation / Fans Improve fan efficiency 14 

Heating and cooling Controls 12 

Heating and cooling High efficiency stand alone AC 13 

Water Heating Water Heating control systems 8 

Water Heating Solar or heat pump water heater 10 

Water Heating High efficiency gas water heater 11 

Lighting Lighting control systems 8 

Lighting New lamps and other upgrades 13 

Lighting Reflectors / delamping 17 

Boilers, Furnaces & Ovens Upgrade 20 

Pumps Upgrade to HE pumps 14 

Pumps Variable speed drives for pumps 14 

Refrigeration HE commercial refrigeration 14 
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Appendix I. Coverage of measures by primary data 

sources  

Table 20: Count of energy audit actions used as input to the national ESI dataset for the large commercial 

sector 

End-use category Measure name Energetics 
audit 

dataset 

NSW 
audit 

dataset 

Air compressors Improved operation of compressed air systems 11 154 

Appliances and equipment Upgrade computer equipment 6 11 

Appliances and equipment Install high efficiency domestic appliances Note 1  

Appliances and equipment Replace a MEPS compliant motor with a HE 
motor 

7  

Appliances and equipment Timer 40  

Boilers, furnaces and ovens Replace boiler 3 6 

Building shell Ceiling insulation / envelope 7 22 

Building shell Window treatment 12 2 

HVAC Evaporative cooling system Note 2  

HVAC HVAC controls 347 141 

HVAC HVAC routine maintenance 28  

HVAC Replace a MEPS compliant motor with a HE 
motor (HVAC) 

9  

HVAC Replace cooling tower 3  

HVAC Upgrade chiller 62 139 

HVAC HVAC economy cycles 30 1 

HVAC Upgrade to HE pumps (HVAC) 4  

HVAC Variable speed drives and control for fans 152 70 

Lifts and travelators Isolation and controls 11  

Lighting Halogen to CFL 28 12 

Lighting Lighting control systems 362 201 

Lighting Reflectors / delamping 57 53 

Lighting Upgrade discharge lights 39 8 

Lighting Upgrade fluorescent lights 217 28 

Lighting Upgrade halogen lights 92 7 
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End-use category Measure name Energetics 
audit 

dataset 

NSW 
audit 

dataset 

Lighting Voltage optimisation 17 7 20 

Pumps Variable speed drives for pumps 194  

Refrigeration HE commercial refrigeration Note 1  

Refrigeration Replace a low efficiency fan motor (shaded 
pole or PSC motor) with an EC motor 

Note 1  

Standalone heating and cooling High efficiency stand alone AC 11 Note 1 

Ventilation / fans Car park ventilation control 52 1 

Water heating High efficiency gas water heater 3 29 

Water heating Solar or heat pump water heater 12 19 

Water heating Water heating control systems 12 24 

Total number of energy saving actions 1988 948 

 

Note 1: Supplementary data from studies commissioned by the Equipment Energy Efficiency Program 

(E3) accessed at the Energy Rating Website 

Note 2: Individually modelled, based on a range of sources 
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Table 21: Count of energy audit actions used as input to the national ESI dataset for the SME sector 

End-use category Measure Name Energetics 
audit 

dataset
87

 

NSW 
audit 

dataset 

Air Compressors Improved operation of compressed air systems 13 140 

Appliances & Equipment Controls, timers and voltage optimisation  53 

Appliances & Equipment Upgrade computer equipment 0 47 

Appliances & Equipment Replace a MEPS compliant motor with a HE 
motor 

11 418 

Appliances & Equipment Install HE or upgraded domestic appliances  12 

Appliances & Equipment Variable speed drives 0 108 

Building shell upgrade Ceiling insulation / Envelope 19 38 

Building shell upgrade Window treatment 6  

Ventilation / Fans Improve fan efficiency  13 

Heating and cooling Controls  133 

Heating and cooling High efficiency stand alone AC 75 3419 

Water Heating Water Heating control systems 46 40 

Water Heating Solar or heat pump water heater 40 11 

Water Heating High efficiency gas water heater 20 21 

Lighting Lighting control systems 129 206 

Lighting New lamps and other upgrades 453 456 

Lighting Reflectors / delamping 106 20 

Boilers, Furnaces & Ovens Upgrade  70 

Pumps Upgrade to HE pumps  17 

Pumps Variable speed drives for pumps 4  

Refrigeration HE commercial refrigeration 5 9767 

Total number of energy saving actions 927 14989 

 

                                                      
87

 From SBCCAI 
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Appendix J. Energy savings per measure by building type for the large commercial 

sector 

Table 22: Energy savings per measure for the large commercial sector
88

 

End-use 
category 

Measure 
Large 
office 

Shopping 
centre 

Large 
refrigerated 

retail 

Large non-
refrigerated 

retail 

Large 
Accom 

 Refrigerated 
warehouse 

Non-
refrigerated 
warehouse 

Hospital 
University / 

Tertiary 
School 

Notes 

(A) 

Air 
compressors 

Improved operation of 
compressed air systems 

- - - - - 0.5% 2.8% 0.3% 0.2% -  

Appliances 
and 
equipment 

Upgrade computer 
equipment 

2.2% - - - - - - - - -  

Install high efficiency 
domestic appliances 

0.1% 0.1% 0.1% 0.1% 1.0% 0.1% 0.1% 0.3% 0.5% 0.4%  

Replace a MEPS compliant 
motor with a HE motor 

- 0.7% - - - - 0.7% 0.5% - -  

Timer 0.3% 0.5% - - - - - - 0.2% -  

Boilers, 
furnaces 
and ovens 

Replace boiler 3.0% 3.0% 3.0% - 5.0% - - 7.0% 3.0% -  

Building 
shell 

Ceiling insulation / envelope 4.3% 3.0% 4.0% 4.0% - 5.0% 5.0% 3.0% 5.0% 5.0%  

Window treatment 3.9% 1.9% - - 7.5% - - 2.8% 2.0% 2.0%  

HVAC 

Evaporative cooling system 8.0% 7.0% 3.0% 3.0% 5.0% 2.5% - 7.0% 3.5% 
 

 

HVAC controls 4.2% 3.3% 1.8% 2.6% 6.1% 2.0% 3.3% 3.9% 3.0% 8.8%  

HVAC routine maintenance 4.2% 3.0% 2.0% 2.0% 2.0% 1.0% 1.0% 3.0% 3.0% 1.0%  

Replace a MEPS compliant 
motor with a HE motor 

0.5% 0.5% 0.5% 0.5% 0.1% 0.1% 0.1% 0.7% 0.5% 0.1%  

Replace cooling tower 1.2% 1.3% 1.0% 1.2% - - - 0.8% 0.4% -  

Upgrade chiller 9.7% 10.3% 8.0% 10.0% - - 7.6% 6.1% 2.9% -  

                                                      
88

 Savings are expressed as a percentage of baseline energy use by building type. Note that the data for street lighting is listed separately below. 
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End-use 
category 

Measure 
Large 
office 

Shopping 
centre 

Large 
refrigerated 

retail 

Large non-
refrigerated 

retail 

Large 
Accom 

 Refrigerated 
warehouse 

Non-
refrigerated 
warehouse 

Hospital 
University / 

Tertiary 
School 

Notes 

(A) 

HVAC economy cycles 3.5% 3.5% 1.8% 1.8% 3.5% 0.5% 0.9% 3.5% 3.5% -  

Upgrade to HE pumps 
(HVAC) 

0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% - B 

Variable speed drives and 
control for fans 

3.0% 3.0% 3.0% 3.0% 3.0% 1.6% 1.6% 3.0% 3.0% 1.8%  

Lifts and 
travelators 

Isolation and controls 0.6% 0.6% - - 0.6% - - 0.6% - -  

Lighting 

Halogen to CFL 0.1% 0.3% 0.3% 0.3% 1.5% - 0.3% 1.0% 1.0% -  

Lighting control systems 2.5% 4.0% 2.0% 2.0% 3.0% 2.0% 2.0% 0.5% 2.1% 1.7%  

Reflectors / delamping 2.6% 2.0% 1.0% 1.0% 0.4% - - 2.3% - -  

Upgrade discharge lights 0.3% 1.0% 1.1% 1.1% 0.5% 5.0% 10.0% 1.0% 1.0% 0.1%  

Upgrade fluorescent lights 5.2% 5.2% 2.6% 5.2% 1.2% 0.3% 0.8% 1.6% 5.2% 5.2%  

Upgrade halogen lights 0.8% 1.2% 0.8% 1.6% 2.5% - 0.6% 0.5% 1.4% 1.7%  

Voltage optimisation 1.7% 1.5% 2.6% 5.2% 0.4% 0.7% 2.6% 1.7% 0.1% 1.6%  

Pumps 
Variable speed drives for 
pumps 

1.6% 1.2% - - 1.3% 1.8% 0.9% 1.7% 0.4% -  

Refrigeration 

HE commercial refrigeration - - 7.0% - 2.0% 3.0% - - - -  

Replace a low efficiency fan 
motor with an electronically 
commutated motor 

- - 1.5% - 0.5% 1.0% - - - -  

Standalone 
heating and 
A/C 

High efficiency stand alone 
AC 

6.9% 6.3% - 4.4% - - - 2.7% 0.8% -  

Ventilation / 
fans 

Car park ventilation control 2.1% 3.6% - - 2.1% - - 2.3% 0.4% -  

Water 
heating 

High efficiency gas water 
heater 

0.7% 0.3% 1.0% 0.3% 1.0% - - 2.0% 0.3% 0.2% C 

Solar or heat pump water 
heater 

1.5% 0.4% 1.0% 0.3% 1.0% - - 3.3% 0.7% 1.6% C 

Water heating control 
systems 

0.9% 0.2% 0.5% 0.2% 0.2% - - 0.9% 0.1% 0.9% C 
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Notes: 

A. For a measure to apply to a particular building type, the combination of the measure and the building type needed to appear in our extensive database of 

actual opportunities identified in the commercial or SME sectors. The absence of an estimated saving for a measure for a particular building type implies 

that the combination is not seen in practice. 

B. In some cases the same percentage saving due to a measure was applied to several different building types. This was done to ensure that a measure 

that was known to be applicable to the different building types was captured. 

C. The demand for hot water is very much higher in refrigerated retail due to the need for cleaning and sterilisation of food preparation surfaces. 

 

Table 23: Incremental capital expenditure in AU$ per measure
89

  

Measures by end-use 
category  

Large office 
Shopping 

centre 

Large 
refrigerated 

retail 

Large non-
refrigerate 

retail 

Large 
accommodation 

Refrigerated 
warehouse 

Non-
refrigerated 
warehouse 

Hospital 
University / 

Tertiary 
School Notes 

Air compressors 

Improved operation of 
compressed air systems      

$8,331 $15,754 $931 $5,777 
 

 

Appliances and equipment 

Upgrade computer 
equipment 

$31,609 
         

 

Install high efficiency 
domestic appliances 

$2,646 $686 $864 $479 $27,333 $1,301 $794 $12,783 $34,361 $2,101  

Replace a MEPS compliant 
motor with a HE motor  

$7,185 
    

$7,690 $11,295 
  

 

Timer $4,744 $6,204 
      

$6,468 
 

 

Boilers, furnaces and ovens 

Replace boiler $26,850 $13,915 $17,543 
 

$46,234 
  

$100,902 $69,747 
 

 

Building shell 

Ceiling insulation / envelope $298,255 $117,523 $197,552 $109,596 
 

$371,780 $226,886 $365,219 $981,756 $75,029  

                                                      
89

 Costs were scaled to the average size of the large commercial building types in the Energetics audit dataset. The cost to upgrade street lighting is listed separately below. 
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Measures by end-use 
category  

Large office 
Shopping 

centre 

Large 
refrigerated 

retail 

Large non-
refrigerate 

retail 

Large 
accommodation 

Refrigerated 
warehouse 

Non-
refrigerated 
warehouse 

Hospital 
University / 

Tertiary 
School Notes 

Window treatment $207,990 $52,353 
  

$409,561 
  

$242,432 $274,892 $21,008  

HVAC 

Evaporative cooling system $241,881 $109,688 $59,266 $32,879 $156,188 $74,356 
 

$340,871 $274,892 
 

 

HVAC controls $145,946 $26,457 $21,533 $20,546 $197,215 $18,920 $23,130 $104,917 $131,475 $41,947  

HVAC routine maintenance $97,977 $54,117 $34,572 $19,179 $54,666 $26,025 $15,882 $127,827 $206,169 $5,252  

Replace a MEPS compliant 
motor with a HE motor 

$9,448 $4,897 $6,174 $3,425 $1,952 $1,859 $1,134 $21,304 $24,544 $375 A 

Replace cooling tower $90,706 $50,926 $49,388 $32,879 

   

$97,392 $78,540 
 

 

Upgrade chiller $365,491 $201,266 $197,552 $136,995 
  

$173,457 $372,719 $284,760 
 

 

HVAC economy cycles $173,430 $89,122 $57,784 $32,267 $177,664 $24,166 $25,099 $276,958 $446,699 
 

 

Upgrade to HE pumps 
(HVAC) 

$3,401 $1,763 $2,222 $1,233 $3,514 $3,346 $2,042 $5,478 $8,836 
 

 

Variable speed drives and 
control for fans 

$106,931 $53,102 $51,395 $28,279 $110,113 $38,870 $28,146 $152,137 $238,285 $12,883  

Lifts and travelators 

Isolation and controls $8,990 $5,023 
  

$10,013 
  

$15,609 
  

 

Lighting 

Halogen to CFL $1,512 $1,847 $2,963 $1,644 $46,809 
 

$164 $27,490 $41,831 
 

B,C 

Lighting control systems $87,602 $78,568 $29,633 $15,566 $47,953 $59,485 $36,302 $17,738 $189,776 $12,308  

Reflectors / delamping $50,245 $30,650 $12,347 $6,850 $7,392 
  

$79,087 
  

 

Upgrade discharge lights $8,775 $15,670 $21,779 $12,056 $15,619 $148,712 $181,509 $48,696 $78,541 $600 D 

Upgrade fluorescent lights $78,611 $40,741 $25,682 $28,495 $19,312 $4,996 $7,109 $38,962 $204,205 $15,606  

Upgrade halogen lights $14,992 $11,711 $9,878 $10,960 $48,912 
 

$7,137 $14,432 $67,869 $6,433  

Voltage optimisation $40,708 $18,550 $44,943 $49,945 $10,956 $18,506 $40,615 $73,385 $7,510 $9,147  

Pumps 

Variable speed drives for 
pumps 

$47,886 $19,167 
  

$25,640 $31,870 $8,644 $49,067 $34,635 
 

 

Refrigeration 

HE commercial refrigeration 
  

$172,858 
 

$78,094 $111,534 
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Measures by end-use 
category  

Large office 
Shopping 

centre 

Large 
refrigerated 

retail 

Large non-
refrigerate 

retail 

Large 
accommodation 

Refrigerated 
warehouse 

Non-
refrigerated 
warehouse 

Hospital 
University / 

Tertiary 
School Notes 

Replace a low efficiency fan 
motor with an EC motor   

$7,408 
 

$3,905 $7,436 
    

 

Standalone heating and A/C 

High efficiency stand alone 
AC 

$207,635 $99,194 
 

$48,197 
   

$129,170 $62,406 
 

 

Ventilation / Fans 

Car park ventilation control $40,059 $31,026 
  

$32,843 
  

$70,721 $26,159 
 

E 

Water heating 

High efficiency gas water 
heater 

$15,873 $2,938 $12,347 $2,055 $19,524 
  

$60,870 $13,578 750 F 

Solar or heat pump water 
heater 

$81,137 $21,581 39,510 6,576 62,475 
  

238,332 123,701 22,071  

Water heating control 
systems 

$10,204 $1,175 3,704 822 2,343 
  

16,435 2,582 2,026  

 

Notes: 

A. The low value for schools reflects the limited use of motors in schools. 

B. The energy used by existing incandescent lights in refrigerated retail stores was roughly double the use in non-refrigerated stores and so the capital 

investment required to achieve the same percentage outcome was also double. 

C. The low investment in the case of non-refrigerated warehouses was a consequence of the limited use of incandescent lights in the building type. The 

actual opportunities did not require any fittings to be changed. 

D. Schools tend not to use external discharge lights. 

E. The cost of car park ventilation is higher in office buildings than in shopping centres because the latter tend to have multi-level open car parks. Open car 

parks are rarely seen in office buildings, which usually have underground car parks. 

F. This low capital cost per measure is due to a combination of factors including the relatively low energy use of a single school compared to the other 

building types and the low demand for hot water at a school.  
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Table 24: Average payback period for large commercial energy savings measures
90

 

End-use 
category 

Measure Average 
payback 
(years) 

Air compressors Improved operation of compressed air 
systems 

1.3 

Appliances and 
equipment 

 

Upgrade computer equipment 1.9 

Install high efficiency domestic appliances 3.5 

Replace a MEPS compliant motor with a HE 
motor 

2.3 

Timer 2.2 

Boilers, furnaces 
and ovens 

Replace boiler 4.0 

Building shell Ceiling insulation / envelope 9.9 

Window treatment 7.0 

HVAC Evaporative cooling system 4.0 

HVAC controls 2.7 

HVAC economy cycles 6.5 

HVAC routine maintenance 3.6 

Replace a MEPS compliant motor with a HE 
motor (HVAC) 

2.5 

Replace cooling tower 10.0 

Upgrade chiller 5.0 

Upgrade to HE pumps (HVAC) 4.5 

Variable speed drives and control for fans 4.1 

Lifts and 
travelators 

Isolation and controls 2.0 

Lighting Halogen to CFL 2.0 

Lighting control systems 3.8 

Reflectors / delamping 2.8 

Upgrade discharge lights 4.0 

Upgrade fluorescent lights 2.0 

Upgrade halogen lights 2.5 

Voltage optimisation 3.5 

Pumps Variable speed drives for pumps 3.1 

Refrigeration HE commercial refrigeration 5.0 

Refrigeration Replace a low efficiency fan motor with an 
EC motor 

1.0 

Standalone 
heating and A/C 

High efficiency stand alone AC 4.0 

Ventilation / fans Car park ventilation control 2.4 

                                                      

90
 The payback periods for each measure by building type are not reported as the reported averages are more meaningful than 

the values by building type. This is because the variation in the payback periods across building types is much less than the 
variation in some of the other measures because the period is more closely linked to the type of measure than the distribution of 
energy use within the building type.  
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End-use 
category 

Measure Average 
payback 
(years) 

Water heating High efficiency gas water heater 2.6 

Solar or heat pump water heater 8.6 

Water heating control systems 1.5 

 

Table 25: Savings, cost and payback for street lighting 

Item Value 

Savings as a percentage of use 38% 

Capital cost $455 

Payback in years 6.5 
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Appendix K. Energy savings per measure by building type for the SME sector 

Table 26: Energy savings per measure for the SME sector
91

 

End-use category Measure Name Small Offices Small Trade Hospitality Industrial SME Notes 
A 

Air compressors Improved operation of compressed air systems 1.9% 7.1% 0.0% 4.3%  

Appliances and equipment Controls, timers and voltage optimisation 1.7% 1.4% 3.0% 4.2%  

Appliances and equipment Upgrade computer equipment 0.9% 0.4% - 0.0%  

Appliances and equipment Replace a MEPS compliant motor with a HE 
motor 

2.1% 5.1% 3.1% 1.3%  

Appliances and equipment Install HE or upgraded domestic appliances 0.7% 3.4% 3.0% 0.9%  

Appliances and equipment Variable speed drives 1.8% 5.3% 5.3% 3.1%  

Building shell upgrade Ceiling insulation / envelope 0.9% 2.2% 3.7% 1.7%  

Building shell upgrade Window treatment 0.8% 1.0% 1.0% -  

Ventilation / fans Improve fan efficiency 1.0% 1.1% 0.8% 0.9%  

Heating and cooling Controls 1.5% 2.8% 3.0% 2.2%  

Heating and cooling High efficiency stand alone AC 2.7% 6.4% 6.6% 4.8%  

                                                      
91

 Expressed as a percentage of baseline energy use by building type 
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End-use category Measure Name Small Offices Small Trade Hospitality Industrial SME Notes 
A 

Water heating Water heating control systems 0.2% 1.8% 0.5% 1.9% B 

Water heating Solar or heat pump water heater 0.7% 1.8% 7.0% 1.0% B 

Water heating High efficiency gas water heater 0.5% 1.7% 1.5% 0.8% B 

Lighting Lighting control systems 0.4% 3.9% 1.1% 1.2%  

Lighting New lamps 0.7% 5.4% 2.4% 2.9%  

Lighting Reflectors / delamping 0.9% 3.4% 0.9% 1.1%  

Boilers, furnaces and ovens Upgrade 6.5% 4.7% 5.1% 0.9%  

Pumps Upgrade to HE pumps 0.9% - 1.7% 4.1%  

Pumps Variable speed drives for pumps 2.9% - - 4.0%  

Refrigeration HE commercial refrigeration 1.4% 4.6% 2.2% 6.2%  

Notes: 

A.  For a measure to apply to a particular building type, the combination of the measure and the building type needed to appear in our extensive database of 

actual opportunities identified in the commercial or SME sectors. The absence of an estimated saving for a measure for a particular building type implies 

that the combination is not seen in practice. 

B. Water heating consumes a greater fraction of the energy used in a small trade business (i.e. a shop and especially food retailing) than a small office. 
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Table 27: Measure capital expenditure in AU$ per measure
92

 

End-use category Measure Name Small Offices Small Trade Hospitality Industrial SME Notes 
A 

Air compressors Improved operation of compressed air systems $5,539 $4,541 $265 $14,708  

Appliances and equipment Controls, timers and voltage optimisation $10,848 $7,000 $2,767 $32,216  

Appliances and equipment Upgrade computer equipment $9,534 $4,322 - -  

Appliances and equipment Replace a MEPS compliant motor with a HE 
motor 

$2,659 $2,813 $2,953 $3,036  

Appliances and equipment Install HE or upgraded domestic appliances $2,042 $807 45,275 $825  

Appliances and equipment Variable speed drives $18,006 $14,622 $9,561 $17,937  

Building shell upgrade Ceiling insulation / envelope $15,282 $813 $38,919 $25,053 B 

Building shell upgrade Window treatment $254 $125 $423 -  

Ventilation / fans Improve fan efficiency $1,565 $810 $2,000 $5,091 C 

Heating and cooling Controls $26,728 $4,500 $10,134 $14,757  

Heating and cooling High efficiency stand alone AC $12,846 $4,151 $9,872 $31,614  

Water heating Water heating control systems $305 $96 $48 $1,420  

Water heating Solar or heat pump water heater $10,883 $629 $12,266 $4,995 D 

Water heating High efficiency gas water heater $3,064 $401 $780 $185  

                                                      
92

 Costs were scaled to the average size of the SME building types in the primary audit datasets 
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End-use category Measure Name Small Offices Small Trade Hospitality Industrial SME Notes 
A 

Lighting Lighting control systems $4,980 $2,300 $1,617 $4,902  

Lighting New lamps $11,745 $5,360 $5,129 $11,308  

Lighting Reflectors / delamping $961 $112 $213 $2,633  

Boilers, furnaces and ovens Upgrade $14,742 $7,804 $7,156 $9,060  

Pumps Upgrade to HE pumps $8,873 - 43,116 $5,600  

Pumps Variable speed drives for pumps $8,133 - - $6,720  

Refrigeration HE commercial refrigeration $1,133 $1,520 $2,064 $23,737  

Notes: 

A. The wide range of costs across the different building types for some measures reflects the small sample sizes used to derive the values in the Table. 

B. The low value for the capital cost of insulation / envelope for upgrades in small trades reflects the limited number of opportunities identified. 

C. The smaller value for the capital cost for improving fan efficiency in small trades reflects the smaller size of fans in small shops compared to the other 

SME premises. 

D. The small value for the capital cost for a solar or heat pump water heater in small trades reflects the smaller demand for hot water in most small shops 

compared to offices, restaurants and small industrial sites. 
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Table 28: Average payback periods for SME energy savings measures
93

 

End-use category Measure Name Average payback 
(years) 

Air Compressors Improved operation of compressed air systems 3.7 

Appliances and equipment Controls, timers and voltage optimisation 2.7 

Appliances and equipment Upgrade computer equipment 3.2 

Appliances and equipment Replace a MEPS compliant motor with a HE 
motor 

4.2 

Appliances and equipment Install HE or upgraded domestic appliances 4.0 

Appliances and equipment Variable speed drives 2.3 

Building shell upgrade Ceiling insulation / envelope 6.9 

Building shell upgrade Window treatment 3.0 

Ventilation / fans Improve fan efficiency 2.3 

Heating and cooling Controls 2.5 

Heating and cooling High efficiency stand alone AC 5.6 

Water heating Water heating control systems 0.5 

Water heating Solar or heat pump water heater 4.2 

                                                      
93

 The payback periods for each measure by building type are not reported as the reported averages are more meaningful than the values by building type.  This is because the variation in the 

payback periods across building types is much less than the variation in some of the other measures because the period is more closely linked to the type of measure than the distribution of energy 

use within the building type. 
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End-use category Measure Name Average payback 
(years) 

Water heating High efficiency gas water heater 4.3 

Lighting Lighting control systems 2.3 

Lighting New lamps 4.1 

Lighting Reflectors / delamping 0.7 

Boilers, furnaces and ovens Upgrade 2.9 

Pumps Upgrade to HE pumps 2.5 

Pumps Variable speed drives for pumps 1.9 

Refrigeration HE commercial refrigeration 3.3 
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Contact Details 

Brisbane  

Unit 3, 212 Boundary St, Spring Hill QLD 4000 

Ph: +61 7 3230 8800 

Fax: +61 7 3230 8811 

Canberra  

11 Lonsdale St, Braddon ACT 2612 

PO Box 5119, Braddon ACT 2612 

Ph: +61 2 6101 2300 

Fax: +61 2 6247 9841 

Melbourne  

Level 6, 34 Queen St, Melbourne VIC 3000 

PO Box 652, CSW Melbourne VIC 8007 

Ph: +61 3 9691 5500 

Fax: +61 3 9602 5599 

Perth  

Level 4, 172 St Georges Tce, Perth WA 6000 

Ph: +61 8 9429 6400 

Fax: +61 8 9429 6411 

Sydney  

Level 7, 132 Arthur St, North Sydney NSW 2060 

PO Box 294 North Sydney NSW 2059 

Ph: +61 2 9929 3911 

Fax: +61 2 9929 3922 

 

WEB: http://www.energetics.com.au  

http://www.energetics.com.au/

