
        

 

 

 

 

 

 

 

 

PLEASE NOTE 

The Australian Government is undertaking further design work on a possible national 
Energy Savings Initiative (ESI).  Reports, such as the one which is provided below, have 
been prepared by consultants to assist with this work. However: 

•           no decision has been made about whether a national ESI will be introduced; 

•           the report should not be interpreted as reflecting Government thinking on the 
design of a possible national ESI (for example, comments by consultants about 
the eligibility of activities for creating certificates should not be interpreted as 
a proposed list of eligible activities under a possible national scheme); and 

•           the report should not be interpreted as a commitment by Government to a 
policy or course of action. 

 

 



 

www.climateworksaustralia.org  +61 3 9902 0741 
1 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 Inputs to the Energy Savings Initiative modelling 
from the Industrial Energy Efficiency Data Analysis 

Project 

July 2012 

 



 

www.climateworksaustralia.org  +61 3 9902 0741 
2 

Australian Government Disclaimer 

This report was prepared by ClimateWorks Australia for the Commonwealth of Australia as represented by the 
Department  of  Resources,  Energy  and  Tourism,  as  part  of  the  Australian  Government’s  efforts  to  investigate  the  cost  
and benefits of a possible national Energy Savings Initiative. 

The report includes the views and opinions of third parties and does not necessarily reflect the views of the 
Commonwealth of Australia or any Australian State or Territory Government, or indicate a commitment to a particular 
policy or course of action.  

This report provides information about the energy use and energy efficiency opportunity database to assist with 
economic and energy market modelling and is provided on the understanding that the Commonwealth of Australia is 
not providing professional advice and such information is not intended to be, nor should it be, relied upon as a 
substitute for legal, financial or other professional advice. Before relying on the material contained in this report, users 
should seek independent professional advice relevant to their particular circumstances.  

While reasonable efforts have been made to ensure that the report is accurate, correct and reliable, 
the Commonwealth of Australia accepts no liability, including liability for negligence, for any loss, damage, injury, 
expense or cost incurred by any person as a result of accessing, using or relying upon any of the information or data 
set out in this report to the maximum extent permitted by law. 

 
Copyright 
 This work is copyright, the copyright being owned by the Commonwealth of Australia.  

 With the exception of the Commonwealth Coat of Arms, the logo of the Department of Resources, Energy and 
Tourism and other third party material which is protected by intellectual property law, this copyright work is licensed 
under the Creative Commons Attribution 3.0 Australia Licence.   

Under this licence, you are free to copy, communicate and adapt the work, so long as you attribute the work to the 
Commonwealth of Australia (Department of Resources, Energy and Tourism) and abide by the other licence terms. 

This work should be attributed in the following way: 

 
© Commonwealth of Australia (Department of Resources, Energy and Tourism) 2012 

To view a copy of this license, visit http://creativecommons.org/licenses/by/3.0/au/. 

For terms of use of Coat of Arms visit It’s  an  Honour  at http://www.itsanhonour.gov.au/coat-arms/index.cfm. 

Requests and inquiries concerning reproduction and rights should be addressed to Manager, Energy Efficiency 
Opportunities Program, Department of Resources, Energy and Tourism, GPO Box 1564 Canberra ACT 2601 Email: 
ret@ret.gov.au 

Context 
This report was completed for the Energy Savings Initiative (ESI) Secretariat in the context of the Industrial Energy 
Efficiency Data Analysis Project (IEEDAP). Contributing authors from ClimateWorks Australia include Amandine Denis, 
Paris Nichols, Rob Kelly, Wei Sue and Anna Skarbek. 

Contact 
ClimateWorks Australia 
Monash University 
Building 74, Wellington Rd, Clayton Vic 3800 
Ph: +61 3 9902 0741 
Fax: +61 3 9905 9348 
Email: info@climateworksaustralia.org 

.  

http://creativecommons.org/licenses/by/3.0/au/
http://www.itsanhonour.gov.au/coat-arms/index.cfm.
mailto:ret@ret.gov.au
mailto:info@climateworksaustralia.org
http://creativecommons.org/licenses/by/3.0/au/


 

www.climateworksaustralia.org  +61 3 9902 0741 
3 

 

 

 

 

 
Inputs to the Energy Savings Initiative modelling from the Industrial 

Energy Efficiency Data Analysis Project  

Final report 

July 2012 

  



 

www.climateworksaustralia.org  +61 3 9902 0741 
4 

Table of contents 
1. EXECUTIVE SUMMARY ................................................................................................. 6 

1. a. The context for the Industrial Energy Efficiency Data Analysis Project ................................. 6 

1. b. The Industrial Energy Efficiency Data Analysis Project ......................................................... 6 

1. c. Energy savings potential ...................................................................................................... 8 

1. d. Barriers analysis methodology ............................................................................................. 9 

1. e. BAU energy savings............................................................................................................ 11 

2. PURPOSE OF THE PROJECT ..................................................................................... 13 

2. a. The investigation of a possible national Energy Savings Initiative ...................................... 13 

2. b. The aims of the Industrial Energy Efficiency Data Analysis Project ..................................... 13 

2. c. Creating a framework for barriers analysis ........................................................................ 14 

2. d. Informing policy design ...................................................................................................... 15 

2. e. Quantifying the impact of the barriers ............................................................................... 16 

2. f. Background and structure of this report ............................................................................ 16 

3. ENERGY SAVINGS: POTENTIAL AND BAU ........................................................... 18 

3. a. Introduction ....................................................................................................................... 18 

3. b. Methodology ..................................................................................................................... 18 
3.b.i. Energy use data collection ......................................................................................... 18 
3.b.ii. Energy savings data collection ................................................................................... 22 
3.b.iii. Dataset processing and analysis methodology.......................................................... 25 
3.b.iv. Barriers methodology ................................................................................................ 30 
3.b.v. Linking barriers to real world data ............................................................................ 39 

3. c. Comparing the results of potential energy efficiency savings with results from barriers 
analysis .............................................................................................................................. 50 
3.c.i. Key findings for energy savings potential .................................................................. 50 
3.c.ii. Comparing energy savings potential between scenarios .......................................... 56 
3.c.iii. Key findings for BAU energy savings implemented ................................................... 57 
3.c.iv. Comparing BAU energy savings between scenarios .................................................. 64 
3.c.v. Key findings on significant sources of energy savings: potential and BAU ................ 66 
3.c.vi. Data provided to SKM MMA ...................................................................................... 66 

4. CONCLUSIONS .............................................................................................................. 71 

5. REFERENCES ................................................................................................................ 72 

6. ACKNOWLEDGEMENTS ............................................................................................ 75 

7. APPENDIX A – BARRIER STRENGTH TABLES IN BAU..................................... 76 



 

www.climateworksaustralia.org  +61 3 9902 0741 
5 

8. APPENDIX B – DATA SOURCES AND ASSUMPTIONS ....................................... 86 

9. APPENDIX C – INDUSTRY SUBSECTOR ANALYSIS ........................................... 94 

9. a. Energy savings potential by industry subsector ................................................................. 94 

9. b. BAU energy savings by industry subsector after application of barriers analysis ............... 96 

 
  



 

www.climateworksaustralia.org  +61 3 9902 0741 
6 

 

1.  Executive  summary 

1. a. The context for the Industrial Energy Efficiency Data Analysis 

Project 

In  response  to  the  report  from  the  Prime  Minister’s  Task  Group  on  Energy  Efficiency,  and  as  
part  of  the  Australian  Government’s  plan  for  a  Clean  Energy  Future,  the  Australian  
Government is undertaking further analysis on the costs and benefits of a possible national 
Energy Savings Initiative (ESI). Subject to economic modelling and a regulatory impact 
analysis, the Government will make a final decision on whether to adopt a national ESI. A 
national ESI would be conditional on the agreement of the Council of Australian Governments 
and the abolition of existing and planned state and territory schemes. No decision has been 
made to implement a national ESI. 

The Australian Government has engaged SKM MMA to undertake modelling of the energy 
market impacts for a possible national ESI with broad sectoral coverage. The modelling will 
illustrate the potential impacts of a national ESI on electricity and gas consumption and 
Australia’s  electricity  and  gas  markets. 

The investigation of the costs and benefits of a national ESI is being informed by several 
consultancies which provided additional data on energy efficiency improvement 
opportunities in the industrial, commercial and residential sectors. These consultancies 
include: 

 Energy efficiency opportunities in the industrial sector (this report and accompanying 
energy use and savings datasets); 

 Energy efficiency opportunities in the commercial and SME sectors; and 
 Standardising energy efficiency savings in the residential sector. 

1. b. The Industrial Energy Efficiency Data Analysis Project 

The analysis for this report was undertaken as one aspect of the Industrial Energy Efficiency 
Data Analysis Project (IEEDAP), which has been commissioned by the Department of 
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Resources, Energy and Tourism and Standing Council on Energy and Resources (SCER).1 The 
IEEDAP aims to create a knowledge base on industrial energy efficiency, covering all fuel 
types as well as reported technologies and processes, that can be used to inform future policy 
design. This includes creating datasets for energy use and energy savings. The IEEDAP covered 
the annual energy consumption of any facility of more than 0.1 petajoules (PJ), for companies 
in the Mining; Manufacturing; Water and Waste Services; Construction and Transport, Postal 
and Warehousing sectors. 

The IEEDAP comprised two phases: 

 Phase One: to create a knowledge base on industrial energy efficiency that could 
inform future policy design; and 

 Phase Two: to create specialised products to communicate results of Phase One to 
specific audiences.  

This report discusses the results of Phase One of the IEEDAP that were provided as inputs to 
SKM MMA for their modelling of a possible national ESI. The deliverables provided to SKM 
MMA are: 

 Two datasets detailing the energy use and energy savings available (both potential 
and occurring in business-as-usual (BAU)) in the industrial sector at a granular level 
(by subsector, fuel type, technology/process type, etc.); and 

 This report, summarising the datasets and results of the analysis of barriers to the 
investigation and implementation of untapped energy efficiency opportunities (SKM 
MMA used the results of the barriers analysis to inform their modelling analysis). 

The analysis in this report shows that substantial energy savings are available for medium and 
large energy users in the industrial sector.   

                                                           

1 SCER is a standing ministerial body under the Council of Australian Governments.  
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1. c. Energy savings potential 

The analysis in Phase One of the IEEDAP has resulted in the creation of two datasets, based 
on confidentialised data from energy efficiency programs, that detail the energy use and 
energy savings potential available in the industrial sector at a granular level (by subsector, 
fuel type, technology/process in use and technology/process for energy efficiency 
improvements, etc.). The list of end use technologies/processes are not intended as a 
proposed list of eligible activities for a possible national ESI, but have been derived for the 
purposes of this analysis. 

Through the analysis, up to 210 petajoules (PJ) of energy savings potential were identified in 
the industrial sector in 2010/11, representing 10.7 per cent of total energy use, which 
equates to financial savings of $3.1 billion.2 The datasets are based on company reports and 
advice (which were confidentialised to protect privacy), and represent current, realistically 
achievable potential improvements to energy efficiency, rather than a maximum technical 
potential derived from literature reviews.  A key limitation of these figures is that they do not 
include  “greenfield”  opportunities; and are therefore limited to opportunities on existing 
sites. 

Most of these energy savings, as shown in Figure 1 below, can be found in the manufacturing 
sector (147 PJ), followed by the mining sector (34 PJ).  Gas, which has the greatest 
consumption, is found to have the greatest potential for energy savings. 

                                                           

2 Financial savings are expressed in 2010 real dollars. 
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Figure 1 – Distribution of energy savings potential by industrial sector and fuel type, 2010-11 scenario3 

 

1. d. Barriers analysis methodology 

Companies frequently cite a number of factors that impeded the uptake of energy efficiency 
opportunities (i.e. energy savings potential) despite these opportunities being economically 
attractive. In particular, companies' intentions to implement fewer opportunities than 
possible reflect a range of barriers preventing the uptake of otherwise economic activities. 
Such barriers have been extensively documented in local and international literature. 

The analysis undertaken for this project:  

 Identified the specific barriers that prevent uptake in the industrial sector of cash-
positive energy efficiency opportunities (i.e. why are they blocked); and 

 Quantified the impact of those barriers on the total available energy savings potential 
(i.e. how much is blocked). 

By focussing on observed barriers to energy efficiency – as they would be experienced at the 
site of the energy efficiency opportunity – 14 barriers were identified, including project 

                                                           

3 Note that totals do not always sum due to rounding. 
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payback, operational risk, and access to internal capital. These have been grouped into three 
overarching categories: 

 The capability of the company to undertake the project; 
 The attractiveness of the project; and 
 The  company’s  motivation  to  undertake  the  project. 

These barriers are found to interlink, such that a single policy mechanism, including the 
carbon price, will have some impact on a number of barriers, but will be unlikely to alleviate 
them altogether, leaving significant energy efficiency opportunities not taken up in BAU.  
Complementary policies, such as energy efficiency standards, grants and a possible national 
ESI have the potential to further unlock remaining opportunities.  The strengths of these 
barriers were quantified through an iterative process that included calibration against existing 
data (e.g. implementation intentions reported through the Energy Efficiency Opportunities 
(EEO) program and other energy efficiency programs) and further refinement through sense-
checking with international experts from organisations such as the Energy Efficiency Council, 
Low Carbon Australia and the Institute for Industrial Productivity.4 

  

                                                           

4 See Acknowledgements section for details of other experts consulted. 
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1. e. BAU energy savings 

As the result of the application of the barriers analysis (see Chapters 2 and 3 for a full 
description of how the barriers analysis has been determined and applied), BAU energy 
savings are expected to be around 36 per cent of the total energy savings potential in 2010-11 
(i.e. 3.9 per cent of in-scope energy use from industrial companies).  This is shown in Figure 2 
below, where most of the BAU energy savings occur for opportunities with payback of less 
than 2 years. Collectively, the light and dark blue components represent the energy savings 
potential before the barriers are applied, as shown by the percentages at the top of each 
column. The dark blue component represents the expected energy savings under BAU (i.e. 
once the barrier analysis is applied). 

Figure 2 – Proportion of energy savings potential taken up in BAU by payback range, 2010-11 scenario 

 

In line with the energy savings potential identified, BAU energy savings, as shown in Figure 3, 
is greatest in the manufacturing sector (56 PJ), followed by the mining sector (13 PJ). In terms 
of fuel types, uptake of energy savings in gas is the greatest, particularly in the manufacturing 
sector.  
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Figure 3 – Distribution of BAU energy savings by industrial sector and fuel type, 2010-11 scenario5  

 

 

BAU energy savings were informed by the barriers analysis outlined above, and was 
calibrated with real-world data – in particular, companies’ intentions to implement identified 
energy efficiency opportunities, as reported through confidentialised EEO data and data from 
other energy efficiency programs. 

  

                                                           

5 Note that totals do not always sum due to rounding. 
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2.  Purpose  of  the  project 

2. a. The investigation of a possible national Energy Savings 

Initiative 

The Australian Government is undertaking further analysis on the costs and benefits of a 
possible national ESI. Subject to economic modelling and a regulatory impact analysis, the 
Government will make a final decision on whether to adopt a national ESI. A national ESI 
would be conditional on the agreement of the Council of Australian Governments and the 
abolition of existing and planned state and territory schemes. No decision has been made to 
implement a national ESI. 

The Australian Government has engaged SKM MMA to undertake modelling of the energy 
market impacts for a possible national ESI with broad sectoral coverage (i.e. residential, 
commercial, small to medium enterprises (SME) and industrial energy users). The modelling is 
being informed by several consultancies which provided additional data on energy efficiency 
improvement opportunities in the industrial, commercial and residential sectors.  

2. b. The aims of the Industrial Energy Efficiency Data Analysis 

Project 

The Industrial Energy Efficiency Data Analysis Project (IEEDAP) aims to create a knowledge 
base on industrial energy efficiency, covering all fuel types as well as reported technologies 
and processes, that can be used to inform future policy design. It will create datasets for 
energy use and energy savings. The IEEDAP covered the annual energy consumption of any 
facility of more than 0.1 petajoules (PJ), for companies in the Mining; Manufacturing; Water 
and Waste Services; Construction and Transport, Postal and Warehousing sectors. 

The IEEDAP comprised two phases: 

 Phase One: to create a knowledge base on industrial energy efficiency, covering all 
fuel types, that could inform future policy design and to provide industrial sector 
inputs to broader ESI modelling by SKM MMA that will inform the regulatory impact 
analysis for a national ESI; and 

 Phase Two: to create specialised products to communicate results of Phase One to 
specific audiences.  



 

www.climateworksaustralia.org  +61 3 9902 0741 
14 

This report discusses the results of Phase One of the IEEDAP that were provided as inputs to 
SKM MMA for their modelling of a possible national ESI. It specifically aimed to:  

 Provide evidence to inform uptake assumptions by identifying the barriers to the 
investigation and implementation of different types of untapped energy efficiency 
opportunities in the industrial sector (SKM MMA used this evidence to inform their 
approach to the likely uptake of energy efficiency in the industrial sector); 

 Estimate, using further aggregation and analysis of existing data sources, 
supplemented with technical advice, the potential for energy efficiency improvement 
in different industrial sub-sectors through quantifying the scale and value of 
untapped energy efficiency potential across a range of key technologies, processes 
and fuel types; and 

 Assess the volume of potential energy efficiency in the industrial sectors out to 2020. 

To support these aims, the deliverables provided to SKM MMA for their modelling of a 
possible national ESI from Phase One of the IEEDAP are: 

 Two datasets detailing the energy use and energy savings available (both potential 
and occurring in BAU) in the industrial sector at a granular level (by subsector, fuel 
type, technology/process type, etc.); and 

 This report summarising the datasets and barriers analysis provided to SKM MMA as 
inputs to their economic modelling. 

2. c. Creating a framework for barriers analysis 

This project brings together data from a range of energy-related programs (such as the 
National Greenhouse and Energy Reporting Scheme (NGERS), the EEO Program, state-based 
programs etc.) to increase the understanding of energy efficiency opportunities available in 
the industrial sector.  This has been used to create a granular dataset detailing the energy 
savings available by subsector, technology/process, fuel type, cost range, etc.  

While this dataset can help demonstrate, in detail, the suite of opportunities available, it does 
not explain why they are not being taken up by companies.  In order to identify how these 
opportunities can be unlocked, and which policies will best achieve this, it will be important 
to understand how the barriers operate in relation to specific energy efficiency opportunities. 
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This project has therefore taken a bottom-up approach to barriers analysis which differs from 
traditional barriers reviews so that energy savings opportunities data can be matched to 
barriers. 6  

 The project refers to observed barriers – which is intended to describe them as they 
would be experienced within the site of the energy efficiency opportunity. For 
example,  the  recognised  barrier  “Information  asymmetry”  expresses  itself  at  the  site  
level as difficulties gaining “Access  to  information”,  “Supply  chain  barriers”,  etc.  In  all,  
14 observed barriers have been identified, and are listed in 3. b.  

 Observed barriers have been matched to company attributes and energy efficiency 
technology/ process attributes, i.e. the aspects of the technology/process and the 
company itself which influence how strongly a barrier is likely to impede uptake of an 
energy efficiency opportunity. This is a key step to create a link between the energy 
efficiency opportunities identified in the dataset and the observed barriers. 

This bottom-up approach to barriers analysis was designed to build upon the established 
understanding of barriers and considers observed barriers in relation to market failures.   

2. d. Informing policy design 

One of the key aims of improving the understanding of barriers currently impeding the uptake 
of energy efficiency activities was to help with future policy design.  For that reason, a 
segmentation framework was created to group barriers with similar characteristics and to 
maintain a simple link between observed barriers and policies.  These high-level segments can 
then be linked to general policy-types.  While this is of course simplified, and more complex 
analysis is necessary at a more granular level, this allows for a quick understanding of what 
the key policy challenges are to unlocking energy efficiency opportunities.  The key segments 
of energy efficiency barriers are: 

 The capability of the company to undertake the project; 
 The attractiveness of the project; and 
 The  company’s  motivation  to  undertake  the  project. 

The segmentation framework is discussed further in Section 3.c.iv. 

                                                           

6 The term barrier is used to describe both full barriers (which completely block the uptake of 
opportunities concerned) and impediments (which have a weaker effect on opportunities and only 
reduce uptake of energy efficiency opportunities partially). 
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2. e. Quantifying the impact of the barriers 

The ultimate goal of this project was to estimate the amount of energy efficiency 
opportunities that could be unlocked by various policy scenarios, such as a possible national 
ESI. It was therefore necessary to introduce a quantitative methodology to measure the 
impact of barriers as opposed to the qualitative assessments typically used in other analyses: 

 Coverage of a barrier was calculated by matching barriers to energy efficiency 
opportunities.  This is measured as petajoules of energy savings or tonnes of carbon 
dioxide equivalent of abatement impeded by a given barrier. 

 The strength of a barrier was also estimated.  This corresponds to the level of 
impediment caused by the barrier, or how much of the opportunity can still occur despite 
being impeded by the barrier.  The strength of a given barrier will vary significantly 
depending on the company and technology/process attributes to which it is traditionally 
linked.  

2. f. Background and structure of this report 

This report outlines the analysis of energy use, energy savings, and barriers to industrial 
energy efficiency used to calculate BAU energy savings available. It reports on: 

 energy use and energy savings potential by categories of technologies, processes, fuel 
types and type of energy efficiency improvements. The lists used were for the 
purposes of this analysis only and do not represent a proposed list of eligible activities 
for a possible national ESI. 

 barriers experienced by the industrial sector in implementing energy efficiency 
opportunities – including the segmentation of energy efficiency opportunities based 
on the barriers they are subject to; 

 a methodology to combine the data analysis and barriers segmentation to estimate 
the BAU energy savings available.  All assumptions and methods used in this process 
are explained; and 

 the energy use and energy savings data and assumptions provided to SKM MMA on 
energy efficiency implementation in the industrial sector, for their modelling of a 
possible national ESI that would cover all sectors of the economy. 

For the purposes of the IEEDAP, the industrial sector was defined as comprising medium and 
large energy using companies in the mining, manufacturing, construction, transport, and 
water and waste services sectors.  Medium and large energy users were defined as entities 
using more than 100 terajoules (TJ) of energy in a year or emitting more than 25 kilotonnes of 
carbon dioxide equivalent (ktCO2e) per year at a facility level or using more than 200TJ of 
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energy or emitting 50 ktCO2e at a company level (which corresponds to the NGERS reporting 
threshold). 

In terms of energy use, all fuel types were investigated, as well as off-grid energy usage.  All 
technologies and processes that are currently in use or have been reported were also 
included in the investigation into energy savings. 
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3.  Energy  savings:  potential  and  
BAU 

3. a. Introduction 

This section investigates the expected energy use and energy savings (both potential and 
BAU) in the industrial sector of the Australian economy in order to calculate the likely BAU 
energy savings both in 2010-11 and to 2020.  The baseline year of 2010-11 was chosen as this 
was the most recent year for which both NGERS and EEO data were available. The end point 
for the IEEDAP was chosen as 2020, in order to focus the analysis on energy efficiency 
technologies that are currently commercially available or would be available within a few 
years. 

A key feature of this analysis is that it uses company reporting data collected from a range of 
programs and parties to gain a realistic picture of energy use and savings broken down by 
subsector, technology and other factors.  This enables a detailed energy savings potential 
calculation to be undertaken.   

This is then combined with an analysis of the likely barriers to potential savings to calculate 
BAU energy savings available. 

This section also contains a detailed methodology for both the data management and barriers 
analysis components of the project.  

3. b.  Methodology 

3.b.i.  Energy use data collection 

Data collected 

The energy use dataset was created by collecting information on energy use and greenhouse 
gas emissions at a detailed level for medium and large energy users in the industrial sector. 
For the purpose of this analysis medium and large energy users were defined as entities using 
more than 100 TJ of energy in a year or emitting more than 25 ktCO2e per year at a facility 
level or using more than 200 TJ of energy or emitting 50 ktCO2e  at a company level (which 
corresponds to the NGERS reporting threshold).  Data on energy use and emissions was 
collected for four fields: 

 Subsector; 
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 Fuel type; 
 End use technology/process; and 
 State. 

For each of these fields, energy use and emissions data was split into the categories listed in 
Table 1. 
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Table 1 -Categories of data collected for the energy use dataset 

 

Output Fuel Types
Energy Use (TJ) Aircraft fuel
Emissions  (ktCO2e) Bagasse
Scenario Biofuel
2010-11 Biogas
2020 CNG
Subsectors Coal-Coke
B06 - Coal Mining - open cut Diesel
B06 - Coal Mining - underground Electricity
B06 - Coal Mining - both Fuel oil
B06 - Coal Mining - other Gas (other)
B07 - Oil and Gas Extraction Gas (pipeline)
B08 - Metal Ore Mining - open cut LNG
B08 - Metal Ore Mining - underground Other
B08 - Metal Ore Mining - both Other biomass
B08 - Metal Ore Mining - other Other petroleum products
B09 - Non-Metallic Mineral Mining and Quarrying Other process gases
B10 - Exploration and Other Mining Support Services Petrol
C111 - Meat and Meat Product Manufacturing Thermal Coal
C113 - Dairy Product Manufacturing End use technology/process
C114 - Fruit and Vegetable Processing Blast furnaces
C115 - Oil and Fat Manufacturing Boiler systems
C116 - Grain Mill and Cereal Product Manufacturing Co-generation or Tri-generation
C117 - Bakery Product Manufacturing
C118 - Sugar and Confectionery Manufacturing
C11 - remainder - Other Food product manufacturing
C121 - Beverage Manufacturing
C122 - Cigarette and Tobacco Product Manufacturing Compressed air systems
C13 - Textile, Clothing, Footwear and Leather Manufacturing Conveyors
C14 - Wood product manufacturing Cooling towers
C15 - Pulp, paper and converted paper product manufacturing Dryers
C16 - Printing (including the Reproduction of Recorded media) Electric arc furnaces
C17 - Petroleum and coal product manufacturing Electrolytic processes
C18 - LNG production Furnace/Kilns
C18 - Other basic chemical and chemical product manufacturing Gas compression equipment
C19 - Polymer product and rubber product manufacturing Heat exchangers and heat exchange networks
C202 - Ceramic Product Manufacturing HVAC Systems
C203 - Cement, Lime, Plaster and Concrete Product Manufacturing IT, communications and other electronic equipment
C20 - remainder - Other Non-Metallic Mineral Product Manufacturing Lighting systems
C211 - Iron Smelting and Steel Manufacturing
C212 - Basic Ferrous Metal Product Manufacturing
C213 - Alumina production Motors
C213 - Aluminium smelting Non-transport machinery
C213 - Other Basic Non-Ferrous Metal Manufacturing Other Building services
C214 - Basic Non-Ferrous Metal Product Manufacturing Other equipment
C22 - Fabricated Metal Product Manufacturing Other process heating equipment
C231 - Motor Vehicle and Motor Vehicle Part Manufacturing Ovens
C239 - Other Transport Equipment Manufacturing Pumping systems
C24/25 - Other Manufacturing Refrigeration
D28 - Water Supply, Sewerage and Drainage Services Solar photovoltaic systems
D29 - Waste Collection, Treatment and Disposal Services Stationary materials handling systems
E30 - Building Construction Steam systems
E31 - Heavy and Civil Engineering Construction Thermal electricity generation
E32 - Construction Services Various industrial systems
I461 - Road Freight Transport Ventilation systems, fans and blowers
I471 - Rail Freight Transport Waste treatment, disposal and remediation
I481 - Water Freight Transport Co-generation or Tri-generation
I490 - Air and Space Transport Solar photovoltaic systems
I - remainder - Other Transport Heat exchangers and heat exchange networks

State
Australia SA
NSW/ACT TAS
NT VIC
QLD WA

Mining, earth moving and other 
mobile materials handling/excavation equipment

Combustion engines, turbines 
or electric drive systems -transport
Comminution (crushing and grinding) and blasting 
systems
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Data sources 

The primary source of data for the energy use dataset was from confidentialised data drawn 
from companies reporting under the NGERS. Under NGERS, companies above the energy use 
or greenhouse gas emissions threshold are required to report their energy use and 
greenhouse gas emissions. These thresholds are 25 ktCO2e at a facility level or 50 ktCO2e at a 
company level for greenhouse emissions and 100TJ for or 200TJ at a company level for energy 
use. Companies exceeding these thresholds must report the state where the energy was 
used, their Australian and New Zealand Standard Industrial Classification (ANZSIC) code and 
the energy fuel type. Emissions are generally calculated by applying a standard emissions 
factor for the various fuel types.  

Supplementary datasets were used to estimate the proportion of energy used by different 
equipment and technology types where information was available for a subsector. Where 
multiple sources of data were available, the most complete and representative dataset was 
used: 

 Energetics (2004) was the most complete source of energy use data available so was used 
to split energy use by technology/process at a national level for all subsectors covered in 
this report.  

 Energetics (2007). Although this report was more recent, it focussed on Victorian 
industrial energy use and so was less representative at a national level than the 
2004 report. This data source was the highest preference for the Victorian dataset.  

 Commonwealth of Australia (2010).  Used  for  the  ‘C24/25  - Other  manufacturing’  
subsector as this report gives a general overview of energy use in the manufacturing 
sector. 

Technical  consultants’  reports  were  commissioned  by the Commonwealth Government 
(through the ESI Secretariat) to provide detailed energy use and energy efficiency data where 
readily available information was limited (mostly for the Mining, Metals manufacturing and 
Transport sectors). These reports were then used as the primary source of information on the 
energy use split by technology/process in the energy use dataset. Where more than one 
consultant report has been received for a subsector, a weighted average was used based on 
the completeness and sample size of the dataset.  
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3.b.ii.  Energy savings data collection 

Data collected 

The energy savings dataset provides information on energy efficiency in the industrial sector 
aggregated from multiple sources of company reporting and industry analysis. The analysis 
covers the same scope of the industrial sector as the energy use dataset described above. 
Due to confidentiality constraints on the data, state-level data was not available: results are 
consequently reported on the national level.  Due to the more limited set of fuel types 
available from the source data, data on fuel types is not as granular in the energy use dataset, 
as for the energy savings data set. .  Energy savings and emissions reduction potential data 
were collected for five fields in the energy savings dataset: 

 Subsector; 
 Fuel type; 
 End use technology/process; 
 Type of improvement; and 
 Payback period. 

In addition, the results of the barriers analysis detailed in Section 3. c. of this report were 
included  in  the  energy  savings  dataset  through  an  “Implementation  in  BAU”  category.   

For each of these fields, energy savings data, emissions reduction data, and cost of energy 
efficiency opportunities was split into the categories listed in Table 2.7  

                                                           

7 Nine subsectors are omitted from the list in this table when compared to Tables 44 and 45 as there 
was insufficient data to assess the energy saving potential available for those subsectors. Due to the 
reduced granularity of data available from programs that reported energy savings, the fuel types in 
Table 1 have been aggregated into the fuel types shown in Table 2. 
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Table 2 - Categories of data collected for the energy savings dataset and cost of energy efficiency opportunities 

 

  

Output Fuel Types
Energy Savings (TJ) Bagasse
Emissions reduction (ktCO2e) Coal
Capital costs (m$) Electricity
Energy Savings (m$ per annum) Gas
Scenario Oil
2010-11 Other
2020 End use technology/process
Subsectors Blast furnaces
B06 - Coal Mining - both Boiler systems
B06 - Coal Mining - open cut Co-generation or Tri-generation
B06 - Coal Mining - underground
B07 - Oil and Gas Extraction 
B08 - Metal Ore Mining - both
B08 - Metal Ore Mining - open cut
B08 - Metal Ore Mining - underground Compressed air systems
B09 - Non-Metallic Mineral Mining and Quarrying Conveyors
B10 - Exploration and Other Mining Support Services Cooling towers
C111 - Meat and Meat Product Manufacturing Dryers
C113 - Dairy Product Manufacturing Electric arc furnaces
C114 - Fruit and Vegetable Processing Electrolytic processes
C116 - Grain Mill and Cereal Product Manufacturing Furnace/Kilns
C117 - Bakery Product Manufacturing Gas compression equipment
C118 - Sugar and Confectionery Manufacturing Heat exchangers and heat exchange networks
C121 - Beverage Manufacturing HVAC Systems
C13 - Textile, Clothing, Footwear and Leather Manufacturing IT, communications and other electronic equipment
C14 - Wood product manufacturing Lighting systems
C15 - Pulp, paper and converted paper product manufacturing
C16 - Printing (including the Reproduction of Recorded media)
C17 - Petroleum and coal product manufacturing Motors
C18 - LNG production Non-transport machinery
C18 - Other basic chemical and chemical product manufacturing Other Building services
C19 - Polymer product and rubber product manufacturing Other equipment
C20 - remainder - Other Non-Metallic Mineral Product Manufacturing Other process heating equipment
C202 - Ceramic Product Manufacturing Ovens
C203 - Cement, Lime, Plaster and Concrete Product Manufacturing Pumping systems
C211 - Iron Smelting and Steel Manufacturing Refrigeration
C212 - Basic Ferrous Metal Product Manufacturing Solar photovoltaic systems
C213 - Alumina production Stationary materials handling systems
C213 - Aluminium smelting Steam systems
C213 - Other Basic Non-Ferrous Metal Manufacturing Thermal electricity generation
C214 - Basic Non-Ferrous Metal Product Manufacturing Various industrial systems
C22 - Fabricated Metal Product Manufacturing Ventilation systems, fans and blowers
C231 - Motor Vehicle and Motor Vehicle Part Manufacturing Waste treatment, disposal and remediation
D28 - Water Supply, Sewerage and Drainage Services Co-generation or Tri-generation
D29 - Waste Collection, Treatment and Disposal Services Solar photovoltaic systems
E30 - Building Construction Heat exchangers and heat exchange networks
E31 - Heavy and Civil Engineering Construction Type of improvement
I - remainder - Other Transport Behaviour change and maintenance practices
I461 - Road Freight Transport Equipment upgrade
I471 - Rail Freight Transport Process controls and measurements
I490 - Air and Space Transport Process design and optimisation
Payback period Various energy efficiency opportunities 
0-2 years BAU Implementation 
2 -4 years Yes
>4 years No

Mining, earth moving and other mobile materials 
handling/excavation equipment

Combustion engines, turbines 
or electric drive systems - transport
Comminution (crushing and grinding) and blasting 
systems
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Data sources 

The primary source of information on energy savings used in the dataset is confidentialised 
data drawn from companies reporting under the EEO program. A summary of the primary 
source of energy savings data is shown in Table 44 of Appendix B . The source of data for 
dividing energy savings data into different categories of technology/process and type of 
improvement is shown in Table 45 in Appendix B .  Participation in EEO is mandatory for 
corporations that use more than 0.5 PJ of energy per year.  Businesses participating in EEO 
are required to undertake detailed energy assessments in order to identify opportunities to 
improve energy use, and publicly report on the outcomes.  Analysis was performed on a 
confidentialised  subset  of  the  government’s  EEO  dataset.   Additional sources of reporting and 
analysis were used to provide supplementary detail on energy savings potential such as the 
technologies and processes where energy can be saved and the types of improvements that 
can be undertaken. 

These additional sources included: 

 Energetics (2004); 
 Energetics (2007); 
 NSW Office of Environment and Heritage data; and 
 Rare consulting - Potential energy efficiency opportunities in the Australian road and rail 

sectors. 

After analysing all available data on energy efficiency, subsectors with high energy use but 
little publicly available energy efficiency information were identified for further analysis 
(mostly  Mining,  Metals  manufacturing  and  Transport  sectors).  Technical  consultants’  reports  
were commissioned by the Commonwealth Government (through the ESI Secretariat) for 
these subsectors, to provide detailed energy use and energy efficiency data.  

The available data was then analysed at a subsector level to select the most appropriate 
source of information for each section of the dataset. This assessment included a detailed 
benchmarking process, comparing identified savings by technology/process, payback period 
and fuel type for each subsector. Potential sources of bias in the collection and reporting of 
energy use and savings potential were evaluated for each source of data.8  

Remaining sources of reporting and analysis were used to compare with energy efficiency 
outputs of the final dataset to test the reasonableness of the outputs. All resources used 
throughout the data aggregation process are shown in Table 47 in Appendix B .  

                                                           

8 See Section 3.b.iii. for evaluation of potential bias in data sources  



 

www.climateworksaustralia.org  +61 3 9902 0741 
25 

Following this aggregation process, outputs from the energy use and energy savings datasets 
were sense-checked by industry experts to ensure that they were consistent with real world 
experience. 

3.b.iii. Dataset processing and analysis methodology 

An analysis of the energy efficiency opportunities implemented under BAU was performed.  
This was informed by the barriers analysis described below in this methodology section. Both 
the energy use and energy savings datasets have been provided for two scenarios; a baseline 
dataset for 2010-11 and projected to 2020. The baseline year of 2010-11 was chosen as this 
was the most recent year for which both NGERS and EEO data were available.  The end point 
for the IEEDAP was chosen as 2020, in order to focus the analysis on energy efficiency 
technologies that are currently commercially available or would be available within a few 
years. 

To ensure data from various sources were expressed with equivalent price inflation, all costs 
were adjusted to 2010-11 levels at the prevailing inflation rate based on data from the 
Reserve Bank of Australia. Consistent energy costs were used across all datasets based on the 
assumptions set out below.  

The energy use and energy savings datasets were projected to 2020. For the projection to 
2020, energy use for each subsector was assumed to increase in line with the changes in 
economic activity presented in Treasury modelling (2011b) and reduced by the baseline 
energy efficiency presented by ABARES (2008). Energy use was then adjusted using 
Treasury’s (2011b) projection of  the  carbon  price’s  impact  on  productivity for key fuel types. 
For the energy savings dataset, baseline energy usage has been the only variable that was 
changed between different scenarios. 

The energy intensity by fuel type was adjusted to take into account the impact of the carbon 
price. A 3 per cent improvement in energy efficiency was applied to electricity and coal, and 
no improvement in other fuels. This is based on the whole of economy improvement in 
electricity intensity as modelled by Treasury between the medium global action and the 
government scenarios.9 Coal was assumed to follow a similar trajectory as electricity given its 
high emissions intensity, but that other fuels would be less impacted. 

Rebound effects are not accounted for in the results of the IEEDAP, as its purpose is to 
identify the energy savings potential in the industrial sector, and to analyse the effects of the 
barriers that reduce uptake of that potential. The results from the IEEDAP are the energy 
savings that would be made before rebound effects occur to reduce the net energy savings 

                                                           

9 The relevant data is from chart 5.13 and table 5.6 from Treasury (2011a) and chart 2 from Treasury 
(2011b). 
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made by individual companies. Rebound effects are taken into account in the SKM MMA 
modelling of a possible national ESI, which the IEEDAP energy saving dataset will inform. 

Assumptions 

When aggregating the various sources of data described above and projecting data to analyse 
future impacts, assumptions10 were made on standard fuel type costs, and equipment 
lifespan. 

Standard costs were estimated for each fuel type to ensure consistency in calculating payback 
periods between different sources of energy efficiency data.11 Standard costs were calculated 
based on current market prices accounting for major tax concessions and rebates. In the case 
of electricity and gas markets, where large energy users are able to negotiate more 
favourable terms, sectors were classified as low, medium or high energy intensity and energy 
costs were estimated based on input from technical consultants data and a literature review.  

Aggregation 

The multiple sources of data for both the energy use and energy savings datasets were 
aggregated using a modular methodology. This methodology will allow for incremental 
adjustments to the inputs to the dataset as new information is available or assumptions are 
revised to reflect changing circumstances. Figure 4 below shows a simplified schematic map 
of this modular framework. 

                                                           

10 See Appendix B – Data sources and assumptions for further details on assumptions  
11 The standard cost for each fuel type used in the IEEDAP is found at Table 46. The electricity prices 
were all projected using the growth rate of electricity prices for the industrial sector in ClimateWorks 
Australia (2011). Those prices were not used by SKM MMA, as energy price forecasts are quantitative 
outputs of the SKM MMA iterative energy market modelling process. 
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Figure 4 - Map of data sources used in aggregation 

 

 

Limitations 

Despite a rigorous methodology to ensure the dataset is as complete and accurate as possible 
given the information available, several limitations in the dataset have been identified. 

The first limitation comes from possible reporting bias in the source datasets. As most 
information for the energy savings dataset comes from company reporting, the savings 
identified are limited by individual company’s  access  to  information  on  opportunities  and  
their own assessment of project costs rather than what is technically feasible. This 
differentiates this dataset from top-down assessments of the potential for energy efficiency 
in the industrial sector.   

The second limitation comes from reporting errors in the source datasets.  As part of the data 
analysis methodology, outliers were analysed to detect major errors in reporting. This process 
identified several large errors where reported energy use was overstated by orders of 
magnitude (e.g. several companies reported their diesel use in L instead of kL). While any 
errors identified have been corrected, this quality review process has not been exhaustive 
and may not have identified all errors in source datasets.  
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Most information from this study has been sourced from programs that have been developed 
independently of each other.  Efforts were made to unify these sources of information into 
the single dataset as best as possible but they generally have different classifications, 
thresholds, geographical boundaries or scope.  For example, the threshold for the EEO 
program is higher than the threshold of this study which looks at all industrial facilities above 
the NGERS threshold.  As shown in Figure 5, some subsectors have a very low coverage of EEO 
data available as a per cent of their total scope.12  An analysis was performed on the 
distribution of reported energy savings to detect significant differences between large and 
small energy users at a subsector level.  This analysis accounted for some differences 
between large and medium energy users but medium energy users remain underrepresented 
in the sample.  

There are some energy savings methodologies that are not within the scope of the EEO 
program and so have not been included in this dataset.  For example, the EEO program does 
not collect information on energy efficiency opportunities from flaring, fugitive emissions and 
other fuel losses.  Also, use of alternative energy supply is often too expensive for companies 
to include in their EEO reporting. 

Facilities are only required to report under current EEO coverage after they have triggered 
the energy usage threshold.  This requirement means that facilities are required to identify 
energy efficiency opportunities after they have begun production and ignore energy 
efficiency opportunities from projects before they have commenced operations – during their 
design and construction stages. However, greenfield projects often have more opportunities 
and lower costs for reducing energy use than retrofits of existing infrastructure. This means 
that the results from this analysis are likely to underestimate the energy savings potential for 
sectors with a high expected growth. The expansion of the EEO to cover greenfield sites is 
presently underway and will offer a potentially valuable new source of information and 
energy efficiency savings. 

                                                           

12 For example, C22/23/24/25 Other Manufacturing, Division D Water and Waste Utilities and 
Division E Construction. 
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Figure 5 – Distribution of the in-scope energy use by subsector and program coverage (the area of each bar is 
proportional to the share of the energy use represented by the subsector/program coverage)13  

 

Finally, the data from the confidentialised EEO database appears to have a disproportionately 
high volume of energy savings potential with a payback of less than 2 years compared to 
projects with a longer payback period as shown in Figure 6. It is expected that opportunities 
above a 4 year payback would only be partially reported as there is no requirement to report 
such opportunities under the EEO program.  Although reported data may represent the actual 
spread of opportunities by payback period, this distribution could also indicate that 
companies intentionally focus their efforts on identifying energy efficiency opportunities that 
have a low capital cost and high returns at the expense of costlier options.  Advice from the 
technical consultants also suggests that there could be more opportunities in the 2-4 year 
payback range than are reported.  

                                                           

13 The height of each row is proportional to the share of energy use by each subsector. The length of 
the dark blue shaded portion of each row shows what proportion of the energy use for each subsector 
is covered by the EEO program and NGERS. 
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Figure 6 - Distribution of the volume of energy efficiency opportunities identified by payback period 

 

3.b.iv. Barriers methodology 

The energy use and energy savings datasets provide detailed information on the energy 
savings potential in the industrial sector.  However, in order to create the knowledge base on 
industrial energy efficiency, it was necessary to understand why companies implement only a 
portion of their potential energy savings. This analysis required an understanding of how 
existing barriers affect company decision making to implement energy savings.  The 
remainder of this methodology section explores how barriers to industrial energy efficiency 
were applied to the datasets to calculate what portion of energy savings potential is 
implemented in BAU, henceforth referred to as BAU energy savings. 

The barriers segmentation framework 

As mentioned in Section 2, a policy lens was used to create a segmentation of energy 
efficiency opportunities and barriers.  This is based on grouping the observed barriers and 
taking a higher-level perspective on how the barriers would be experienced within the site of 
the energy efficiency opportunity.   

Three major categories of barriers were identified. These categories determine whether or 
not the decision to proceed with a given energy efficiency opportunity is made.  Barriers are 
also categorised based on whether they can be addressed with a fairly homogeneous set of 
policy tools.  They relate to: 

 The capability of the company to undertake the project. A shortage of skills, finance 
and/or information within companies and at their sites can impede the identification 
and implementation of energy efficiency opportunities.  These barriers will require 
supporting mechanisms for companies and sites, such as grants, loans or loan 
guarantees for financial capability issues, skills and information programs, etc.  
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 The attractiveness of the project. The business case for some energy efficiency 
opportunities is weak, and they are not likely to be proposed to the senior 
management of the company for their consideration. Additional costs of 
implementation, including risk rating, scale, supplier identification and timing often 
make such projects less viable. These barriers will require measures that can change 
the perceived costs and benefits of the business case, such as carbon pricing or 
grants. 

 The company motivation to undertake the project.  Some internal and external 
factors can have a strong impact on the motivation for a company to consider or 
implement energy efficiency projects, even if they are profitable - e.g. focus on 
growth, risks of interruption or compromise of operations, internal practices or 
market distortions (such as non-market energy pricing or regulations). These barriers 
will  require  measures  that  can  alter  companies’  decision  processes,  such  as  
mandatory standards, revision of fuel rebates, or other mechanisms. 

As seen in Figure 7, the three categories are overlapping and interconnected.  It is also 
important to note that this categorisation is a high-level summary of a complex issue. 
Categories do not occur in isolation, and some individual barriers may interact with barriers in 
other categories. For example, non-market pricing barriers are allocated here as a company 
motivation  barrier,  but  they  interact  strongly  with  a  project’s  attractiveness. 
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Figure 7 - Segmentation of energy efficiency opportunities based on barriers analysis 
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List of observed barriers and their definitions 

There are 14 observed barriers; split between the three categories presented in Figure 7. As 
mentioned, for the purposes of this project, barriers are defined as they would be observed 
at the site of energy efficiency implementation.  For the purposes of this project, the barriers 
are taken as being observed, thus the focus of the project is to build upon the established 
understanding of these barriers. 

Table 3 lists all the barriers and their definitions under the three categories. 

Extensive literature review was carried out to identify barriers to energy efficiency that are 
commonly discussed.14 This was combined with experience from previous work undertaken 
by ClimateWorks, as well as consultation with experts in this field, both in Australia and 
overseas.15   

Table 3 - List of observed barriers 

Barriers Definition 

BARRIERS RELATING TO COMPANY CAPABILITY 

Availability of 
internal capital 

Sites cannot gain access to sufficient capital internally to implement energy 
efficiency projects.  

Access to external 
finance 

Sites are either unable to access external finance, or cost of external finance is 
prohibitive to implementation of energy efficiency projects. In some cases 
higher borrowing costs are applied for energy efficiency projects than other 
capital works. The company may be unwilling to extend its debt: profit ratio. 

Access to 
information  

Sites lack information on energy efficiency opportunities. Lack of 
understanding may undermine trust in energy efficiency technologies. 

Internal skills and 
capability 

Sites lack specific skills and knowledge to assess and implement energy 
efficiency opportunities.  This includes technical, business case and financial 
knowledge as well as understanding of suppliers to assist with implementation. 
It also includes the availability of systems (e.g. to measure energy usage).  
Allen Consulting Group has recently identified 8 key skills gaps relating to 
energy efficiency. 

BARRIERS RELATING TO PROJECT ATTRACTIVENESS 

                                                           

14 See References for articles and papers that were reviewed.  
15 See Acknowledgements section for details of experts consulted. 
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Payback period  Certain energy efficiency projects have high payback periods or low NPVs and 
are not attractive to business. 

Project scale Some energy efficiency projects are not of sufficient scale to attract required 
resources (e.g. transaction costs are prohibitive) 

Decision cycles for 
long-life equipment 

Existing equipment is locked in and ability to replace them may be constrained 
by equipment lifecycles.  

Supply chain barriers 

Normal supply channels do not offer efficiency equipment, or equipment is not 
available in right form/time, which may cause increased implementation costs. 
Similarly, appropriate 3rd party technical or strategic advisory services may be 
scarce and costly/difficult to access. 

Innovation effort 
and cost 

Innovative energy efficiency opportunities incur a cost, risk and/or effort 
premium 

BARRIERS RELATING TO COMPANY MOTIVATION 

Opportunity cost 

Opportunity costs preference other uses of capital, or competition for capital 
can exclude some opportunities.  This can include situations where some 
projects use more limited internal resources. In some cases, a focus on growth 
may see companies apply different payback threshold for top line and bottom 
line projects, or not even consider bottom line projects. 

Operational risk 

There are real and perceived risks to implementing energy efficiency projects. 
Projects can impact on production (e.g. require shutdown) or draw staff away 
from other priorities. There may be risks to product quality or safety in 
implementing new technology or practices. 

Internal incentives, 
practices and habits 

Organisation structure or management may inhibit ability of energy efficiency 
projects to get approval.  Examples include where split incentives operate 
internally, or incentive structures do not reward energy efficiency (including 
where energy is treated as a fixed cost), or where energy management 
expertise is not considered in decision-making, or where company lacks energy 
efficiency 'champions'. 

Non-market pricing 
Energy prices received by some sites are below market rates so energy 
efficiency projects become less attractive. Take or pay electricity contracts 
limit flexibility to increase efficiency at low cost. 

Regulatory barriers 
The regulatory environment inhibits the site's ability to undertake some energy 
efficiency projects (e.g. co-generation, tax regulations). 
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Market failures 

As described in Section 2, this report uses observed barriers and a bottom up approach to link 
energy efficiency barriers to the data on energy efficiency savings.  In this section, the 
observed barriers are linked to the current understanding of market failures in the literature. 

When markets operate effectively, they provide the optimal allocation of resources between 
producers and consumers. Situations where markets do not provide an optimal allocation of 
resources  and  do  not  reflect  the  true  costs  and  benefits  to  the  economy  are  termed  ‘market  
failures’.  This  may provide a rationale for governments to intervene. 

There is an extensive literature on market failures which prevent the optimal uptake of 
energy efficiency opportunities.16  

These failures include: 

 Labour market supply/demand imbalances: The required volume and distribution of 
skills in the labour market can lag behind demand due to the time and money 
required to upskill or relocate the workforce. The impacts of these imbalances will be 
most pronounced in fast growing industries and regions. 

 Environmental externalities:  A  company’s  energy  use can have detrimental impacts 
to other members of society that are not priced into the costs of operation such as 
emission of greenhouse gasses. When the actual costs of these negative impacts or 
“externalities”  are  not  passed  through  to  the  producer,  they will be oversupplied by 
the market. 

 Information failures: Information failures exist where decision makers are not aware 
of the full costs and benefits of an action and so cannot act in a rational manner.  

 Regulatory failures: The regulatory environment can have perverse outcomes on 
markets if it distorts prices (e.g. fuel rebates) or places unnecessary burdens on some 
technologies (e.g. regulatory burden to export electricity into the grid for 
cogeneration). 

 High private required rate of return:  An  investor’s  required  rate  of  return  is  the  
minimum expected yield that would justify an investment in an asset. The required 
rate of return varies across sectors reflecting different business environments and 
preferences for risk. As private investors have a higher required rate of return than 
society, it may result in lower than optimal investment in projects which benefit 
society such as energy efficiency projects.  

 Transaction costs: Transaction costs – e.g. time and effort required obtaining 
information, funding, and supply arrangements– can add significantly to the costs of 

                                                           

16 See References for articles and papers that were reviewed.  
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energy efficiency projects, especially given that those are not generally part of a 
company’s  area  of  expertise. Transaction costs are usually higher impediments for 
small scale projects and small companies. 

 Market power: Where companies engage in uncompetitive behaviour using their size 
and influence to distort markets it can affect the uptake of energy efficiency projects. 
For example some larger energy users are able to negotiate reduced energy rates 
which reduce the attractiveness of energy saving activities. 

 Imperfect capture of future payoffs from current actions: Companies may not be 
able to capture the full payoff from energy efficiency operations if the benefits from 
their actions  flow  to  competitors.  A  company’s  R&D  expenditure  and  incremental  
learning-by-doing may be eroded as developments are copied, lost or shared due to 
poor protection of information.  

 Non-rational behaviour: Constraints on human and organisational decision-making 
from habits, personal beliefs, organisational norms and traditions may lead to sub-
optimal decision making. Non-rational behaviour is most common when facing new 
problems and one-off decisions as market competition and learning effects improve 
decision making in the long term. 

 Split incentives: Split incentives occur when the investment decision maker is 
separated from the entities that are affected by the investment. Where there are split 
incentives, investment will depend on the costs and benefits that flow to the 
individuals involved in decision making.  
 

How a market failure translates to an observed barrier  

As an example, information failures contribute to an overall market failure when decision-
makers have insufficient information to make optimised decisions. This may include lack of 
access to information, or inability to use information that is available because it is not suitable 
for decision-making. Asymmetry of available information between participants in a market 
can also lead to non-optimal outcomes, particularly where consumers cannot trust 
information provided by suppliers. 

In the case of energy efficiency, the key information needs for decision-making relate to: 

 Patterns and costs of energy use in current operations, in comparison with other 
operations; 

 Opportunities for energy efficiency improvements; and 
 Energy consumption and other operating costs of new equipment. 

When there are information market failures, there is insufficient information in the market to 
facilitate rational decision-making. While individual market participants have an incentive to 
supply information about their goods and services, there is no incentive to provide 
comprehensive or comparative information – which is often needed for informed decision-
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making. There is a recognised lack of such information about energy efficiency in Australia, 
including information about energy use, new technologies, training in skills to interpret and 
use this information, and development of standards for information.  

In addition to the limited access to information, organisations may not have the internal 
capability for effective decision-making. This can be due to a lack of skills (described in this 
report  as  “Internal  skills/capability”)  or  internal  mechanisms  needed to analyse the 
information and develop the business case for energy efficiency opportunities (described in 
this  report  as  “Internal  incentives,  practices  and  habits”).   

Figure 8 shows the relationship between market failures and the observed barriers that they 
contribute to. As a note, the observed barrier Availability of internal capital has no overlaps 
with a market failure because it relates purely to the existence or not of internal capital in a 
company. The ways in which allocation of this capital occurs is covered by other barriers, for 
example Incentives and habits. The observed barrier Non-market pricing describes the 
situation where a company pays below market prices for energy, and thus it has no overlap 
with the market failure Environmental externalities. 
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Figure 8 – Mapping market failures to the observed barriers17  

                                                           

17  ClimateWorks Australia analysis, informed by Gillingham and Sweeney (2010).  

Labour market supply/ 
demand imbalances

Environmental 
externalities

Information market 
failures

Regulatory failures

Too-High Discount Rates

Transaction costs

Market power

Imperfect capture of future 
payoffs from current 

actions

Non-rational behaviour 

Split incentives

BA
RR

IE
RS

 R
EL

AT
IN

G
 T

O
 C

O
M

PA
N

Y 
CA

PA
BI

LI
TY

Av
ai

la
bi

li
ty

 o
f i

nt
er

na
l c

ap
it

al
Ac

ce
ss

 to
 e

xt
er

na
l f

in
an

ce
Ac

ce
ss

 to
 in

fo
rm

at
io

n 
In

te
rn

al
 s

ki
ll

s 
&

 c
ap

ab
il

it
y

BA
RR

IE
RS

 R
EL

AT
IN

G
 T

O
 P

RO
JE

CT
 A

TT
RA

CT
IV

EN
ES

S
Pa

yb
ac

k 
pe

ri
od

 
Pr

oj
ec

t s
ca

le
D

ec
is

io
n 

cy
cl

es
 fo

r l
on

g-
li

fe
 e

qu
ip

m
en

t
Su

pp
ly

 c
ha

in
 b

ar
ri

er
s

In
no

va
ti

on
 e

ff
or

t a
nd

 c
os

t
BA

RR
IE

RS
 R

EL
AT

IN
G

 T
O

 C
O

M
PA

N
Y 

M
O

TI
VA

TI
O

N
O

pp
or

tu
ni

ty
 c

os
t

O
pe

ra
ti

on
al

 ri
sk

In
te

rn
al

 in
ce

nt
iv

es
 a

nd
 p

ra
ct

ic
es

N
on

-m
ar

ke
t p

ri
ci

ng
Re

gu
la

to
ry

 b
ar

ri
er

s



 

www.climateworksaustralia.org  +61 3 9902 0741 
39 

 

3.b.v.  Linking barriers to real world data 

Linking barrier attributes to data 

Each observed barrier can be linked to energy savings in the dataset through company 
attributes and technology/process attributes. Attributes refer to features which influence 
how strongly a barrier is likely to impede the uptake of an energy efficiency opportunity.  

There are seven identified attributes relating to the energy efficiency technology/process that 
influence the strength of barriers: 

 Project cost – the amount of capital needed to implement the project 
 Payback profile – the amount of time needed to obtain a positive return on the initial 

capital invested in a project 
 Type of energy efficiency improvement technology/process – whether the 

opportunity consists of equipment or process upgrade, the extent of the 
modifications,  whether  it’s  a  standard  or  an  innovative  improvement 

 Amount of net savings delivered – the net decrease in energy bills resulting from the 
project 

 Internal effort – the labour required to set up the project 
 Technology/process life – the lifespan of the various pieces of equipment involved in 

the energy efficiency upgrade (focused on the major/most expensive pieces) 
 Energy type – identifies fuel types that receive rebates from the government 

Ten attributes relating to the company or site which influence the strength of barriers were 
also identified: 

 Profitability/Growth profile – the level of margins and growth expected from the 
sector (which will in particular drive the focus of the company on increasing revenue) 

 Corporate scale – whether the company has several facilities doing the same type of 
activity (which will in particular drive the access to expertise and opportunity for best 
practice sharing within the corporation) 

 Corporate size – the overall size of the controlling corporation in terms of financial 
strength 

 Energy management capability – the level of skills, processes and infrastructure 
related to energy management (e.g. metering and monitoring systems, team in 
charge of energy management, etc.) 

 Energy intensity – the share that energy costs represent out of revenue or total costs 
 Site location – whether the site is easily accessible (e.g. remote compared to central 

locations) 
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 Company energy production – whether the company generates its own energy 
(Including electricity), and/or whether it has access internally to very cheap energy 
(e.g. vertically integrated, using by-products of activity as energy source, etc.) 

 Eligibility for fuel rebates – whether the company receives rebates on energy usage 
 Electricity consumption – the level of electricity consumption of the company  
 Production profile – whether production happens continuously or not 

Table 4 lists the key attributes that are assumed to affect each of the observed barriers 
identified.  

Table 4 - List of attributes linked to each of the observed barriers 

Barrier Technology/process Attributes Company Attributes 

BARRIERS RELATING TO COMPANY CAPABILITY 

Availability of internal 
capital Project cost Profitability / Growth profile 

Access to external 
finance 

Project cost, Payback profile, Type 
of technology/process 

Corporate size, Profitability / 
Growth profile 

Access to information  Type of technology / process  Energy management capability, 
Corporate scale 

Internal skills/ capability Type of technology / process  Energy management capability, 
Corporate scale, Energy intensity 

BARRIERS RELATING TO PROJECT ATTRACTIVENESS   

Payback period  Project cost, Payback profile Not affected by company attributes 

Project scale Amount of net savings delivered, 
Internal effort Not affected by company attributes 

Decision cycles for long-
life equipment 

Technology/Process life,   Project 
cost Energy management capability 

Supply chain barriers Type of technology / process  Site location (e.g. Remote), 
Corporate scale 

Innovation effort and 
cost Type of technology / process Corporate scale 

BARRIERS RELATING TO COMPANY MOTIVATION 

Opportunity cost Project cost, Payback profile Energy management capability, 
Profitability / Growth profile, 

Operational risk Type of technology / process Production Profile 

Internal incentives, 
practices and habits Project cost Energy management capability, 

Energy intensity 

Non-market pricing Payback profile Energy intensity, Corporate scale, 
Company energy production 

Regulatory barriers Type of technology / process, 
Energy type 

Eligibility for fuel rebates, 
Electricity consumption 
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Methodology used to derive traits within each barrier attribute 

The term “traits” is used to describe the key characteristics of an attribute. These traits are 
aimed at representing the key levels of the attribute that will correspond to different levels of 
impediment from a barrier. The traits under each of the attributes were identified through 
ClimateWorks’  past  research  on  barriers  to  energy  efficiency18, including insight from 
engagement with a wide range of industrial companies.19 

For example, as seen in the table above,  the  barrier  “Operational  risk”  – the risk that an 
energy efficiency opportunity can have detrimental impacts on operational issues such as 
production processes, product quality, safety, etc. – is influenced by the type of 
technology/process employed, as well as whether the company runs on continuous 
production cycles. Operational risk is likely to create a strong barrier where the opportunity 
relates to a piece of technology that is used directly in the production line (as opposed to light 
bulbs  in  the  company’s  head  office  for  example).  Similarly,  it  is  likely  to  be  strongest  if  it  will  
interrupt a continuous production line as opposed to a process that undergoes regular and/or 
lengthy shutdowns.  

Therefore the key attributes and the corresponding traits for this barrier are:  

 Type of energy efficiency improvement technology/process – “Specialised  / 
innovative technology and process  redesign”,  “Operational  process  improvement”  
and  “Standard technology” 

 Production profile – “Continuous”  and  “All  other” 

The  “Production  profile”  attribute  was  kept  as  is  following  a  review  of  other  barriers,  but  the  
“Type of energy efficiency improvement technology/process”  attribute  was  further  
segregated into four traits, grouped into a simplified subset for some barriers: 20 

 Specialised / innovative technology – Innovative and highly specialised technology 
upgrades 

 Process redesign – ”Clean  sheet” process redesign work 

                                                           

18 ClimateWorks Australia, Low Carbon Growth Plan for Australia, March 2010 
ClimateWorks Australia, Low Carbon Growth Plan for Greater Geelong, May 2011  
ClimateWorks Australia, Low Carbon Growth Plan for Gippsland, October 2011  
ClimateWorks Australia, Low Carbon Growth Plan for Australia – Impact of the carbon price package, 
August 2011. 
19 The list of the traits for each attribute may be found in each individual barrier strength quantification 
table, shown in the blue shaded cells. See tables 7, 8, 30 to 43. 
20 For the barriers analysis, slightly different classifications were used for type of energy efficiency 
improvement technology/process. Please refer to table 48 in Appendix B for the comparison of the 
different classifications. 
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 Operational process improvement – Improvements to operational processes, 
including upgrading technologies (e.g. metering technology, controls, load 
optimisation activities etc.)  

 Standard technology – Installing standard technology (e.g. available from catalogue)  

The more traits under an attribute, the more precise the barriers analysis can be, but also the 
more complex the subsequent analysis. This analysis was limited to a few traits that capture 
the essence of the attribute that will either create a barrier or not. For example four traits 
were  defined  under  the  “Type of energy efficiency improvement technology/process”  
attribute but this captures a wide range of energy efficiency opportunities. 

Traits  have  been  defined  as  they  “should  be”  rather  than  what  the  available  data  provides.  
The rationale for this is that data access could be improved in the coming years and this will 
ensure that the categories remain relevant. 

Definition of barrier strength 

The strength of a barrier is a measure of the extent to which opportunities are obstructed by 
the barrier.  

A rating system from 1 to 5 was used, where 1 corresponds to the lowest possible level of 
impediment – 0 per cent of the opportunity is blocked by the barrier – and 5 is the highest 
possible level of impediment – 100 per cent of the opportunity is blocked by the barrier. The 
intermediate ratings of 2, 3, and 4 correspond to respectively 25 per cent, 50 per cent and 
75 per cent of the opportunity being blocked by the barrier. This is summarised in Table 5 
below.  

Table 5 – Strength rating used in barriers analysis  

% blocked descriptor Code 
100% Very High 5 
75% High 4 
50% Medium 3 
25% Low  2 
0% Very Low 1 

For each barrier, a strength score was allocated for each combination of key 
technology/process attribute and company attribute.   

This scoring methodology to determine barrier strengths was developed by ClimateWorks 
Australia and used in its Low Carbon Growth Plan – Impact of the carbon price package 
publication. Initial  barrier  strengths  were  established  based  on  ClimateWorks’  past  research  
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on barriers to energy efficiency21, including insight from engagement with a wide range of 
industrial companies. This scoring system and the barrier strengths were sense-checked with 
industry experts and academics.22  It was also informed by an iterative process whereby over 
20 iterations of the scoring system were applied, such that BAU energy savings were 
calibrated  with  EEO  companies’  intentions  to  implement.  Table 6 shows the proportion of 
opportunities taken up under BAU by the industrial sector based on combining the barriers 
analysis with the energy savings dataset.   

For the analysis in this report, it is assumed EEO companies have a stronger uptake of 
opportunities,  which  is  reflected  in  the  higher  proportion  for  “High”  and  “Medium”  energy  
management capabilities.23 For this reason, the BAU energy savings for companies with high 
energy management capability is 50 per cent, while BAU energy savings for companies with 
medium and low energy management capability is 47 per cent and 20 per cent respectively. 

The BAU uptake decreases sharply for opportunities with more than a 2 year payback (this is 
based on both reporting by companies and anecdotal evidence from discussions with energy 
managers in several companies). There are still low levels of uptake in BAU, however, as some 
energy efficiency opportunities will be taken up for other business reasons such as 
productivity improvements.  Uptake for 0-2 year payback opportunities is 52 per cent, for 
2-4 years payback is 23 per cent and over 4 years payback is 19 per cent. 

We have assumed that companies that do not report to EEO would have a lower BAU uptake 
as they will have reduced access to information and lower energy management capabilities, 
as well as less incentive to take up energy efficiency as they will generally have lower energy 
bills and less public scrutiny. For these companies implementation of energy efficiency 
opportunities would be driven by potential productivity and operational benefits.  Therefore 
for 0-2 year payback opportunities, these businesses take up just 24 per cent of 
opportunities, compared to 73 per cent for businesses with high capability. 

                                                           

21 ClimateWorks Australia, Low Carbon Growth Plan for Australia, March 2010. 
ClimateWorks Australia, Low Carbon Growth Plan for Greater Geelong, May 2011.  
ClimateWorks Australia, Low Carbon Growth Plan for Gippsland, October 2011.  
ClimateWorks Australia, Low Carbon Growth Plan for Australia – Impact of the carbon price package, 
August 2011. 
22 See Acknowledgements section for details of experts and academics consulted. 
23 The methodology for ascribing levels of energy management capability is described in Table 9, on 
page 46. 
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Table 6 – Proportion of energy savings uptake under BAU by key company attribute and payback range (2020 
scenario)24 

 

Two examples are provided below to demonstrate how the scoring system was applied.  
Detail of the scores for the remaining 12 of the 14 observed barriers is provided in 
Appendix A. 

Example 1: 

For the “Availability of internal capital” barrier in Table 7, it is assumed that low 
profitability/growth profile is the strongest driver of this barrier in the industrial sector as 
companies with this profile will have little capital to spend. Project cost is also assumed to be 
a strong driver, as the higher the cost of the project, the more and increasingly stringent 
approvals a project will require. 

Note: this barrier concentrates on the availability of capital in general, not the availability for 
energy efficiency projects which is covered in other barriers (e.g. payback period and 
opportunity cost). 

Therefore in the table below the scores (and therefore the barrier strengths) are highest for 
the column on the right (i.e. low profitability / growth profile).  They are also highest for the 
top row of scores (i.e. high project cost). 

Table 7 - Barriers strength quantification for: Company capability - Availability of internal capital 

 

                                                           

24 The Grand Totals were calculated by deriving weighted averages for the row/column. 

0-2 years 2-4 years >4 years Grand Total
High 73% 25% 24% 50%
Medium 64% 25% 24% 47%
Low 24% 21% 12% 20%
Grand Total 52% 23% 19% 38%
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Capability
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High Medium Low
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Example 2: 

Table 8 shows that “Access to external finance” barriers are also strongest where the 
company has a low or medium profitability / growth or smaller corporate size as they will 
pose a greater risk to lenders. Technology with high capital costs are assumed to encounter 
the strongest barriers as they require more financing. Non-standard technologies are 
assumed to increase the strength of this barrier as they pose a higher risk to lenders where 
there is a smaller resale market. 

Table 8 - Barriers strength quantification for: Company capability – Access to external finance 

 

This exercise was conducted for all 14 observable barriers.  Tables detailing the strength 
quantification on the remainder of these barriers can be found in Appendix A. 

  

Access to external finance

High
Low/ 

Medium High
Low/ 

Medium
>4 years Other 3 4 3 5

Standard technology 2 3 2 4

Other 2 3 3 5

Standard technology 2 3 2 3

Other 2 2 3 4

Standard technology 2 2 2 3
>4 years Other 2 4 3 5

Standard technology 2 3 2 3

Other 2 3 3 5

Standard technology 2 3 2 3

Other 1 1 1 2

Standard technology 1 1 1 2
>4 years Other 2 3 2 3

Standard technology 2 3 2 3

Other 2 3 2 3

Standard technology 1 2 1 2

Other 1 1 1 1

Standard technology 1 1 1 1
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0-2 years

Sites are either unable to access external finance, or cost 
of external finance is prohibitive to implementation of 

energy efficiency projects. In some cases higher 
borrowing costs applied for energy efficiency projects 

than other capital works. Company may be unwilling to 
extend debt:profit ratio.
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Methodology used to link attributes to real-world data 

While the scoring system provides the mechanism to quantify the strength of barriers, real-
world data was linked to barrier attributes to quantify barrier coverage (i.e. how much of the 
energy savings potential does each barrier relate to).  The methods to link company attributes 
to the data will be described first, and then technology/process attributes. 

Company attributes have been linked to the energy use and energy savings opportunity data. 
In the absence of specific site level data for company attributes and traits, energy use and 
energy savings opportunities were linked to industry sub-sectors through detailed research. 

Research was conducted into company attributes in each sub-sector using data from the 
Australian Bureau of Statistics (ABS), industry research, reviews of company annual reports 
and reviews of peak industry body reports. 

A summary of the sources and assumptions used for each of the company attributes is 
outlined in Table 9 below. 

Table 9 – Data sources and assumptions associated with company attributes 

Company Attributes Data sources and assumptions 

Profitability / Growth 
profile 

The categorisation of this attribute comprised multiple steps:  

 First, the average operating margins for most industries was provided 
from ABS publication 8155 (“Australian  Industry”). 

 Second, this was compared to detailed industry research conducted on 
the target population using corporate annual reports.   

 Third, these two were compared, and judgement made about the likely 
operating margins of the industry subsector. Subsectors with an 
inferred  operating  margin  above  13  were  allocated  as  “High”,  those  
between  6  and  13  were  allocated  as  “Medium”  and  all  others were 
allocated  as  “Low”  Profitability  /  Growth  profile.   

 Finally, recognising that within any subsector, there will be variations in 
performance, a judgement was made about the distribution of the 
companies. For example, a high profitability/growth profile subsector 
could be allocated a high distribution (e.g. presuming a significant 
percentage of these companies are actually medium or low 
profitability/growth profile), medium or low distribution (when a sub-
sector was assumed to have very similar profitability/growth profiles).  

Corporate scale 
Within the NGERS reporting, where a reporting corporation had more than 3 
entities within a subsector; this corporation was allocated  as  “Large”.    The  
remainder was allocated  “Other”.    This  was  then  aggregated  by  subsector. 
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Company Attributes Data sources and assumptions 

Company size 

Where  a  site  was  categorised  as  having  a  “Large”  Corporate  scale, these sites 
were  allocated  as  “Large”  Company size.  In addition, remaining sites were 
investigated by subsector to identify which subsectors are likely to have large 
single site operations (e.g. petrol refineries, aluminium smelters etc.), and 
sites  in  these  subsectors  were  also  allocated  “Large”  company size, with the 
remainder  as  “Other”.   

Energy management 
capability 

Energy management capability was split between “High”,  “Medium”  and  
“Low”  using  multiple  steps which are outlined below:  

 First,  companies  with  “High”  energy  intensity  and  “Large”  corporate  
scale  were  allocated  a  preliminary  rating  of  “High”  energy  management  
capability. 

 Second,  remaining  “High”  energy  intensity  with  “Large”  company size 
was allocated  as  “Medium”  energy  management capability. 

 Third,  all  remaining  companies  were  allocated  as  “Low”. 

 Fourth, a distribution was applied  (for  example  “High”  energy  
management capability was allocated 60 per cent high, 30 per cent 
medium, and 10 per cent low). This was to reflect the finding that even 
with higher performing subsectors, there are laggards, and in low 
performing subsectors, there are usually leaders.  

The main rationale for this analysis was that companies that have 
participated in EEO and other similar programs are likely to have higher 
capability than others. 

Energy intensity 

ABS publication 4660 (“Energy,  water  and  environment  management”)  
provides energy expenditure as a proportion of total expenditure by 
subsectors.    “High”  energy intensity was allocated to all sites with above 
3 per cent of total expenditure on energy.  For some subsectors, additional 
industry research was required. 

Site location 

In  distinguishing  between  “Remote”  and  “Other”  locations,  subsector  energy  
use data was investigated to identify the proportion of sites that are off the 
grid.  In order to do so, we have identified sites that generate their own 
electricity, and subtracted sites that do so from their own operations by-
products (e.g. bagasse/biomass in the food industry sector). 

Company energy 
production 

For  this  attribute,  a  split  between  “Own  energy  production  and  non-remote”  
and  “Other”  was  required.    The  proportion  of  remote locations had already 
been distinguished.  Next, company energy production data was investigated 
to determine the proportion of sites that were likely to be predominantly 
relying on their own energy among these sites. 
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Company Attributes Data sources and assumptions 

Eligibility for fuel 
rebates 

Subsector industry research was used to determine which subsectors were 
likely to be eligible for diesel fuel rebates. Both the eligibility of end users to 
rebates, and the share of fuel usage that comes from fuel covered were used 
to estimate which sectors/activities would be impacted strongly by the fuel 
rebate regulatory barrier.  The  remainder  was  allocated  “Not  eligible”.     

Electricity 
consumption 

Subsector electricity use data was used to determine whether sites in that 
subsector are likely to have electricity consumption greater than 0.5 PJ.  On 
this basis, subsectors were  allocated  “High”  and  “Low” 

Production profile 
Industry research indicated which subsectors use continuous production 
processes. The  remainder  was  allocated  “Other”.     

These methods have been tailored to respond to the specific barriers in which they are used 
i.e. the threshold for “high”  electricity  use  was  set  to align with the likelihood to regulatory 
barriers associated with on-site co-generation. 

For the energy efficiency technology/process attributes, the energy savings dataset was used 
to assess the potential amount of savings, cost, paybacks and other data for specific 
technologies (e.g. motors, HVAC systems, etc.), as well as types of improvements (e.g. 
equipment upgrade).  Where there was insufficient information to classify energy savings 
under specific technologies and processes in the dataset, industry averages were applied to 
the missing data.  

Methodology used to quantify energy savings from attributes 

Once the energy efficiency technology/process attributes and company attributes have been 
linked to the energy savings dataset, it was possible to split the energy savings potential by 
each combination of attribute.  This enabled us to create a large table listing every 
combination of attribute, split by subsector, with an energy savings potential figure attached 
to it. 

The BAU energy savings opportunities from the dataset was modelled with inputs from the 
barriers analysis (see Section 3. c. ).  

This can be best demonstrated by using the illustrative example, shown in Table 10 below.  
Each column has been explained individually. 

 Column 1 shows the subsector under examination.  As shown earlier in this report, 
the data analysis provided an assessment of the energy use and energy savings 
potential for each subsector. 

 Columns 2 and 3 show that subsector was split by every combination of company and 
technology attribute. 
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 Column 4 shows the energy savings potential for each combination of attribute by 
subsector, calculated using the process described above in part 3.b.v.  For the first 
line in Table 10, this was 10TJ. 

 Columns 5, 6, and 7 shows that each of the 14 barriers for each combination of 
attribute was provided barrier strength score. 

 Column 8 shows the overall barrier strength, which is the maximum barrier strength 
for the combination of attributes considered.  It was assumed that weaker barriers 
would apply to the opportunities blocked by the strongest barrier, rather than block 
some of the remaining opportunities.  That is, while weaker barriers apply to the 
opportunities blocked by the strongest barrier, they do not impede any additional 
energy savings.  For  the  first  line  of  data,  the  highest  barrier  score  is  a  ‘3’,  which  
corresponds to 50 per cent of the opportunity being blocked. 

 Column 9 shows the BAU energy savings achieved. For the first line, 5 TJ of BAU 
energy savings occurs (50 per cent of the energy savings potential identified) as there 
is a 50 per cent barrier. Therefore, 5 TJ of the energy savings potential is not unlocked 
under BAU. 

Table 10 – Illustrative spreadsheet demonstrating how BAU uptake was calculated 

 

Once this process has been completed, an estimation of the energy savings to be 
implemented in BAU was available at a detailed level for subsectors, as well as all company 
and energy efficiency technology/process attributes.  This allowed calibration with external 
data. 

For companies with high energy consumption levels, this analysis has been calibrated based 
on EEO 2009-10 and 2010-11 implementation intentions as reported by companies 
themselves.  Therefore BAU energy savings assumes current energy efficiency programs, 
including EEO and other existing energy efficiency programs continue to operate, and that 
these programs increase energy efficiency uptake.  Energy efficiency programs can, for 
example, address information failures within corporations by providing them with detailed 
information, tools and assistance to assess energy use.  

  

1 4 8 9

Subsector A B etc A B etc A B etc A B etc A B etc

ANZSIC 1 High High High High High High 10 1 2 3 1 1 1 2 2 2 50% 5

ANZSIC 1 High High High High High Medium 15 1 1 1 2 1 2 1 2 2 25% 11.25
ANZSIC 1 High High High High High Low 100 1 1 1 1 1 1 1 1 1 0% 100

ANZSIC 1 High High High High Medium High 3 3 4 2 2 1 1 1 3 3 75% 0.75
etc High High High High Medium Medium 50 1 2 1 4 4 3 4 3 2 75% 12.5

Barrier 
strength

Total Energy 
savings under 

BAU (TJ)

Company Attributes Technology / Process Total 
Energy 
savings 

Company Capability Project Attractiveness Company Motivation 
5 6 72 3
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3. c. Comparing the results of potential energy efficiency savings 

with results from barriers analysis 

This section presents the key findings from the analysis both before and after the barriers 
analysis is overlaid on the energy savings potential dataset.  The first part shows the energy 
savings potential , while the second shows the results of applying  the barriers analysis to 
calculate BAU energy savings. 

 

3.c.i.  Key findings for energy savings potential  

This section provides the key findings from the energy savings potential dataset that was 
compiled.  As this has relied primarily on data reported to energy efficiency programs, it 
should not be regarded as the maximum amount for technically feasible opportunities, but a 
subset of opportunities recognised by companies, and therefore it represents the energy 
savings potential that is realistically achievable.  As such these results will be relatively 
conservative, since these are expected to reflect opportunities that have a low capital cost 
and high returns.  The data presented is for 2010-11 unless otherwise stated.  
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Figure 9 presents the distribution of energy savings potential by industry sector and fuel type.  
It shows that the majority of savings potential identified could occur in the manufacturing 
sector (147 PJ) and the mining sector (34 PJ).  It also shows that manufacturing has a 
relatively high savings potential as a proportion of energy use (11.4 per cent, compared to 
10.7 per cent overall), and that gas savings make up nearly half of the energy savings. 

Figure 9 – Distribution of energy savings potential by industrial sector and fuel type, 2010-11 scenario25  

 

                                                           

25 Note that totals do not always sum due to rounding.  

Energy savings identified, PJ, 2010-11
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Figure 10 shows the distribution of financial savings by industry sector and fuel type.26  It 
shows that, consistent with the energy savings potential, manufacturing has the greatest 
potential financial savings from energy savings opportunities ($1.6 billion).  Mining and 
transport are next, with financial savings associated with reduced oil use being the major 
driver of their savings.  

Figure 10 – Distribution of financial savings from energy savings potential by sector and fuel type, 2010-11 
scenario27 

 

  

                                                           

26 Data on fuel type costs is found in Table 46. 
27 Note that totals do not always sum due to rounding. 
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376
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B - Mining 716241 437
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Figure 11 shows the distribution of domestic greenhouse gas emission savings (in Mt CO2e) by 
industry sector and fuel type.  Similar to above, the majority of the domestic greenhouse gas 
savings occur in the manufacturing sector (10.6 Mt CO2e out of 15.6 Mt CO2e from in-scope 
sectors).  Significantly, electricity savings represent the major source of domestic greenhouse 
gas savings, both within manufacturing and overall. 

Figure 11 – Distribution of domestic greenhouse gas emissions abated from energy savings potential by sector 
and fuel type, 2010-11 scenario28 

 

 

Table 11 shows that gas was the most commonly used fuel type in the database, followed by 
oil and electricity. Gas fuel savings were also the most common amongst energy efficiency 
opportunities due to its wide use in the industrial sector. Reported oil and electricity savings 
were also high as these fuels are generally more expensive making energy efficiency projects 
more attractive.  

                                                           

28 Note that totals do not always sum due to rounding. 

Greenhouse gas emissions abated, MtCO2e, 2010-11

Grand Total 15.66.8 5.0 2.9 0.6

I - Transport 2.10.4 1.7
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Table 11 – Distribution of energy savings potential by fuel type, 2010-11 scenario  

 

 

Table 12 shows the breakdown of savings in the energy savings potential dataset by energy 
intensity, company size and energy management capability. Energy savings in the dataset are 
predominantly found among larger companies (noting that the scope of this project was 
limited to NGERS participants) with high energy intensity.  Energy savings potential was split 
reasonably evenly between companies with high, medium and low energy management 
capability.   

Table 12 – Distribution of energy savings potential by key company attributes, 2020 scenario29 

 

 

Table 13 shows that the majority of energy savings potential in the database relate to 
“Operational  process  improvements”.30  This is consistent across opportunities of all payback 
ranges and project costs in the database.  The database has a high proportion of energy 
savings from projects with a long payback range (e.g. over 4 years) at 42 per cent, followed by 
39 per cent of energy savings from projects with low payback range.  

                                                           

29 Lines and columns within the table may not sum to the totals due to rounding. 
30 Definitions of the energy efficiency technology/processes are found on page 41. For example, 
improvements to operational processes, including upgrading technologies (e.g. metering technology, 
controls, load optimisation activities etc.). 

Fuel category
Energy Savings

(TJ)
Energy Use

(TJ)
Energy savings 

(% of energy use)
Electricity 33,332                                 321,942                               10.4%
Gas 103,806                               694,197                               15.0%
Oil 48,625                                 573,374                               8.5%
Coal 12,065                                 245,522                               4.9%
Bagasse 6,761                                   80,917                                 8.4%
Other 5,238                                   50,585                                 10.4%
Grand Total 209,827                               1,966,537                           10.7%

Energy intensity Company size High Medium Low Grand Total
High Large 24% 37% 12% 73%

Other 1% 1% 2% 5%
High Total 24% 39% 15% 78%
Low Large 0% 0% 19% 19%

Other 0% 0% 2% 2%
Low Total 0% 0% 22% 22%
Grand Total 24% 39% 37% 100%

Energy management capability
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Table 13 – Distribution of energy savings potential by key energy efficiency technology/process attributes, 2020 
scenario31 

 

Table 14 shows the distribution of energy savings potential by project cost and payback 
profile in 2020. The proportion of energy savings potential identified shows a bias towards 
low cost projects with a 0-2 year payback.  

Table 15 also shows a preference for less complex energy efficiency improvements such as 
“Operational  process  improvements”,  particularly  in  the manufacturing and mining sector 
where large amounts of energy savings potential have been identified.  

Table 14 – Proportion of energy savings potential by project cost and payback profile for total savings available, 
2020 scenario 

 

Table 15 – Proportion of energy savings by industry and type of energy efficiency technology/process for total 
savings available, 2020 scenario  

 

                                                           

31 Lines and columns within the table may not sum to the totals due to rounding. 

Payback range Project cost
Operational process 

improvements
Standard 

technology
Process 

redesign
Specialised / 

innovative technology Grand Total
0-2 years High 0% 0% 0% 0% 0%

Medium 7% 4% 0% 0% 12%
Low 39% 4% 0% 0% 43%

0-2 years Total 47% 8% 0% 0% 55%
2-4 years High 1% 0% 1% 1% 3%

Medium 2% 2% 0% 0% 4%
Low 8% 4% 0% 0% 12%

2-4 years Total 11% 6% 1% 1% 19%
>4 years High 0% 0% 2% 10% 12%

Medium 3% 1% 0% 0% 4%
Low 6% 3% 0% 0% 10%

>4 years Total 9% 5% 2% 10% 26%
Grand Total 67% 19% 3% 11% 100%

Type of technology / process

Total savings 
available 0-2 years payback 2-4 years payback >4 years payback Total

High cost projects 0% 3% 12% 15%

Medium cost 
projects 12% 4% 4% 20%

Low cost projects 43% 12% 10% 65%

Total 55% 19% 26% 100%

Total savings 
available

Standard technology
Operational process 
improvements Process redesign

Specialised / 
innovative 
technology Total

B - Mining 6% 13% 2% 4% 25%

C - Manufacturing 13% 47% 1% 4% 65%

D - Water and Waste 
services 0% 0% 0% 0% 0%

E - Construction 0% 0% 0% 0% 0%

I - Transport 0% 6% 0% 3% 9%

Total 19% 67% 3% 11% 100%
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3.c.ii.  Comparing energy savings potential between scenarios 

Table 16 shows the distribution of energy savings potential across the two scenarios 
investigated – 2010-11 and 2020. It shows that energy savings potential is projected to 
increase from 210 PJ in 2010-11 to 297 PJ in 2020.   

Table 16 – Distribution of energy savings potential by sector for each scenario 

 

 

Table 17 shows the financial savings associated with the energy saving potential by sector.  It 
shows that the estimated potential financial savings of $3.1 Billion in 2010/11 could rise to 
$6.7 Billion in 2020. 

Table 17 – Distribution of financial savings from energy savings potential by sector for each scenario 

 

 

Table 18 shows the domestic greenhouse gas emissions abatement associated with the 
energy savings potential, and demonstrates that this could increase from 
15.6 MtCO2e in 2010-11 to 24.4 MtCO2e in 2020. 

Energy savings (TJ)
Division 2010-11 2020
B - Mining 34,472                     72,862                     
C - Manufacturing 147,037                  193,824                  
D - Electricity, Gas, Water and Waste Services 1,036                       1,017                       
E - Construction 832                           1,080                       
I - Transport 26,450                     27,842                     
Grand Total 209,827                  296,625                  

Energy savings (m$ per annum)
Division 2010-11 2020
B - Mining 716                           2,207                       
C - Manufacturing 1,618                       3,434                       
D - Electricity, Gas, Water and Waste Services 38                             65                             
E - Construction 28                             52                             
I - Transport 763                           984                           
Grand Total 3,163                       6,742                       
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Table 18 – Distribution of domestic greenhouse gas emissions abated from energy savings potential by sector 
for each scenario 

 

 

3.c.iii.  Key findings for BAU energy savings implemented 

This section shows the breakdown of BAU energy savings after the barriers analysis has been 
applied to the data on energy savings potential. Figure 12 below shows the total energy 
savings potential identified and the amount of energy savings that will be implemented in 
BAU as a proportion of energy savings potential. Figure 12 shows that around 36 per cent of 
the total energy savings potential will be taken up under BAU in 2010-11. This represents 
3.9 per cent of in-scope energy use in the industrial sector. The majority of BAU uptake occurs 
for opportunities with payback of less than 2 years.  

Emissions reduction (ktCO2e)
Division 2010-11 2020
B - Mining 2,587                       5,584                       
C - Manufacturing 10,622                     16,225                     
D - Electricity, Gas, Water and Waste Services 150                           147                           
E - Construction 99                             128                           
I - Transport 2,140                       2,282                       
Grand Total 15,598                     24,366                     
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Figure 12 – Proportion of energy savings potential taken up in BAU by payback range, 2010-11 scenario 
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Figure 13 shows the distribution of BAU energy savings by industrial sector and fuel type.  
Similar to distribution of energy savings potential in Figure 9, the manufacturing sector 
(56 PJ), followed by the mining sector (13 PJ); will take up the greatest BAU energy savings.  
Also, gas savings make up more than half of the total BAU energy savings.  

Figure 13 – Distribution of BAU energy savings by industrial sector and fuel type, 2010-11 scenario32  

 

 

  

                                                           

32 Note that totals do not always sum due to rounding. 
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In line with the BAU energy savings in the manufacturing and mining sector, Figure 14 shows 
that, under BAU, the greatest financial savings that will be realised through energy savings 
will be in the manufacturing ($472 million) and mining sectors ($291 million).  Due in part to 
the large amount of uptake in gas savings, a large portion of these financial savings will be 
achieved through gas savings ($158 million).  However, the high oil prices are reflected here 
in the disproportionately large amount of financial savings that can be achieved 
($451 million), compared to the amount of oil savings that will be taken up under BAU (see 
Figure 13). 

Figure 14 – Distribution of financial savings by industrial sector and fuel type, 2010-11 scenario33  

 

  

                                                           

33 Note that totals do not always sum due to rounding. 

Energy savings identified, $ million, 2010-11
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Grand Total 976343 451 21

I - Transport 19127 161

E - Construction 6
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Consistent with the above figures showing BAU energy savings and financial savings in BAU, 
the largest domestic abatement opportunity exists in the manufacturing sector (3.4 Mt CO2e), 
followed by the mining sector (1.0 Mt CO2e) as shown in Figure 15.  It should be noted that 
the majority of the domestic abatement opportunity will be achieved through electricity and 
gas savings, even though gas will deliver much more energy savings (in PJ) than electricity. 

Figure 15 – Distribution of domestic greenhouse gas emissions abated from BAU energy savings by sector and 
fuel type, 2010-11 scenario34 

 

 

Table 19 below shows that the BAU energy savings corresponds to the amount of energy 
savings potential available (see Table 11). For example, the amount of energy savings 
potential was largest in gas, followed by oil and electricity. BAU energy savings is consistent 
with this with gas delivering 41 PJ of savings, followed by oil (17 PJ) and electricity (9 PJ).  

Table 19 - Distribution of BAU energy savings by fuel type, 2010-11 scenario 

 

                                                           

34 Note that totals do not always sum due to rounding. 

Greenhouse gas emissions abated, MtCO2e, 2010-11

Grand Total 5.01.8 2.0 0.2

I - Transport 0.50.1

E - Construction 0.0

D - Water and
Waste Services 0.1

C - Manufacturing 3.41.3 1.8 0.2

B - Mining 1.00.3 0.1 0.5

0.4

0.9

Electricity
OtherGas Coal

Oil Bagasse

Fuel category
Energy Savings

(TJ)
Energy Use

(TJ)
Energy savings 

(% of energy use)
Electricity 9,247                                   321,942                               2.9%
Gas 41,339                                 694,197                               6.0%
Oil 16,750                                 573,374                               2.9%
Coal 5,155                                   245,522                               2.1%
Bagasse 1,600                                   50,585                                 3.2%
Other 1,690                                   80,917                                 2.1%
Grand Total 75,783                                 1,966,537                           3.9%
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The barriers analysis described above shows that 38 per cent of the total reported energy 
savings potential identified in 2020 across the industrial sector will occur under BAU. The 
remaining 62 per cent is expected to be blocked by barriers to energy efficiency.  The 
distribution of this 62 per cent split by barrier segment is shown in Figure 16 below.  Project 
attractiveness is the largest barrier, impeding 52 per cent of the energy savings potential, 
followed by Company capability (48 per cent) and company motivation (45 per cent).  
However the majority of energy savings that are blocked are impeded by more than one of 
these barriers, as 11 per cent of the energy savings potential is blocked by two barriers and 
36 per cent is blocked by all 3 barrier segments.  These results emphasise the difficulties in 
encouraging significant energy savings using a policy response that addresses only one or two 
of these barriers in the industrial sector. 

Figure 16 –Representation  of  barrier  segments’  influence  over  energy savings potential in BAU (2020 scenario)35 

 

  

                                                           

35 Note that totals quoted in the text do not always equal the total from figure 16 due to rounding. 
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Table 20 shows that the highest uptake of opportunities under BAU occurs in operational 
process improvements and standard technologies.  In both these categories, the 
opportunities in the 0-2 year payback range have the highest uptake, with a much smaller 
uptake of 2-4 year payback and >4 year payback opportunities. 

Table 20 – Proportion of BAU energy savings by key technology/process attribute and payback range (2020 
scenario) 

 

 

Table 21 presents the distribution of BAU energy savings by energy management capability, 
energy intensity and size of companies. Unlike the distribution of energy savings potential 
across companies with different energy management capability (see Table 12), BAU energy 
savings was significantly higher in companies with high and medium energy management 
capability. BAU energy savings was also higher among large companies with high energy 
intensity.  

Table 21 – Distribution of BAU energy savings by key company attributes, 2020 scenario36  

 

  

                                                           

36 Lines and columns within the table may not sum to the totals due to rounding. 

Type of technology / process 0-2 years 2-4 years >4 years Grand Total
Operational process improvements 65% 7% 6% 78%
Standard technology 10% 4% 3% 17%
Process redesign 0% 0% 1% 1%
Specialised / innovative technology 0% 0% 3% 3%
Grand Total 76% 11% 13% 100%

Payback range

Energy intensity Company size High Medium Low Grand Total
High Large 31% 47% 7% 85%

Other 1% 2% 1% 4%
High Total 32% 48% 9% 89%
Low Large 0% 0% 9% 9%

Other 0% 0% 1% 1%
Low Total 0% 0% 11% 11%
Grand Total 32% 48% 19% 100%

Energy management capability
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Consistent with findings in energy savings potential (shown in Table 13), majority of BAU 
energy  savings  are  achieved  through  “Operational  process  improvements”,  particularly  those  
that have 0-2 year payback, shown in Table 22 below.  

Table 22 – Distribution of BAU energy savings by key energy efficiency technology/process attributes, 2020 –  
scenario  

 

 

3.c.iv.  Comparing BAU energy savings between scenarios  

Table 23 shows that BAU  energy savings is projected to increase significantly from 
78 PJ in 2010-11 to 112 PJ in 2020.  

Table 23 – Distribution of BAU energy savings by sector for each scenario 

 

 

  

Payback range Project cost
Operational process 

improvements
Standard 

technology
Process 

redesign
Specialised / 

innovative technology Grand Total
0-2 years High 0% 0% 0% 0% 0%

Medium 9% 6% 0% 0% 15%
Low 56% 4% 0% 0% 61%

0-2 years Total 65% 10% 0% 0% 76%
2-4 years High 1% 0% 0% 0% 1%

Medium 1% 1% 0% 0% 2%
Low 5% 2% 0% 0% 8%

2-4 years Total 7% 4% 0% 0% 11%
>4 years High 0% 0% 1% 3% 4%

Medium 2% 1% 0% 0% 3%
Low 4% 2% 0% 0% 6%

>4 years Total 6% 3% 1% 3% 13%
Grand Total 78% 17% 1% 3% 100%

Type of technology / process

Energy savings (TJ)
Division 2010-11 2020
B - Mining 12,634                     27,427                     
C - Manufacturing 56,240                     77,213                     
D - Electricity, Gas, Water and Waste Services 445                           438                           
E - Construction 187                           242                           
I - Transport 6,277                       7,049                       
Grand Total 75,783                     112,369                  



 

www.climateworksaustralia.org  +61 3 9902 0741 
65 

Consistent with BAU energy savings in 2010-11 and projected BAU energy savings in 2020 
shown above, Table 24 shows that financial savings from BAU energy savings are projected to 
increase significantly from 2010-11 ($1.0 billion) to 2020 ($2.2 billion)..  

Table 24 – Distribution of financial savings from BAU energy savings by sector for each scenario  

 

Table 25 shows that BAU energy savings will deliver 5 MtCO2e in 2010-11 of domestic 
greenhouse gas emissions, increasing to 8.8 MtCO2e in 2020.  

Table 25 – Distribution of domestic greenhouse gas emissions abated from BAU energy savings by sector for 
each scenario37  

 

  

                                                           

37 Columns within the table may not sum to the grand totals due to rounding. 

Energy savings (m$ per annum)
Division 2010-11 2020
B - Mining 291                           882                           
C - Manufacturing 472                           1,068                       
D - Electricity, Gas, Water and Waste Services 16                             26                             
E - Construction 6                               10                             
I - Transport 191                           265                           
Grand Total 976                           2,251                       

Emissions reduction (ktCO2e)
Division 2010-11 2020
B - Mining 1,000                       2,198                       
C - Manufacturing 3,425                       5,889                       
D - Electricity, Gas, Water and Waste Services 61                             60                             
E - Construction 19                             25                             
I - Transport 531                           600                           
Grand Total 5,036                       8,771                       
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3.c.v.  Key findings on significant sources of energy savings: 

potential and BAU  

Table 26 shows the subsectors with the highest identified energy savings potential, as a 
proportion of sector energy use and the proportion of BAU energy savings for the five 
subsectors with the highest reported energy savings potential. 

Table 26 - Subsectors with highest identified energy savings – for top 5 subsectors, 2010-11 scenario 

 

 

3.c.vi.  Data provided to SKM MMA 

An extract of both the energy use and energy savings datasets (detailed in Section 3.b.i. and 
3.b.ii. ) has been provided to SKM MMA to inform their modelling on the potential impact of a 
national ESI scheme.  The energy savings dataset contains data on both the energy savings 
potential, and the BAU energy savings after applying the barriers analysis.  The extract 
contained over 1000 lines of data representing an aggregation of the dataset as explained 
below with the purpose of informing the industrial component of the SKM MMA analysis.  
The extract provided has been designed to be compatible with the requirements of 
SKM MMA. 

Energy use dataset 

The data provided to SKM MMA was aggregated by ANSZIC groupings, by technology/process 
type and by state. 38  

                                                           

38 To remove confidentiality issues, the energy use data being published is aggregated to either 
subsector grouping or division, as shown in Tables 27 and 28. This is a higher level of aggregation than 
the data provided to SKM MMA. When using the energy savings data being published with this report 
with energy use data from sources other than the IEEDAP, the reliability of the energy savings 
percentages may decrease as the energy savings categories become more disaggregated (i.e. the data 
in the green columns of Table 29). For example, the data in Energy savings as a percentage of division 

energy use is more reliable than Energy savings as a percentage of division fuel category energy use, 

 

Subsector 

Energy savings  
identified  

(TJ) 

Energy savings  
identified 

 (% of sector energy  
use) 

Energy savings  
implemented in BAU 

(% of sector energy use) 
C20/C21 - Mineral Product, Primary Metal and Metal Product  47,008 7.3% 3.2% 
C18 - Basic chemical and chemical product manufacturing 39,551 14.2% 6.1% 
C17 - Petroleum and coal product manufacturing 30,815 24.1% 10.0% 
I - Transport 26,450 11.3% 2.7% 
C11 - Food Product Manufacturing 15,368 10.8% 2.4% 
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Table 27 and Table 28 show the ANZSIC groupings which have been used. 

Table 27 - ANZSIC groupings used for NSW/ACT, QLD, VIC, WA and NT 

 

Table 28 - ANZSIC groupings used for SA and TAS 

 

  

                                                                                                                                                                        

and so on. This will not be an issue for the modelling by SKM MMA, as all of the energy use and energy 
savings data they used for industrial companies was developed in the IEEDAP. 

Subsector grouping used for: NSW/ACT, QLD, VIC, WA, NT
B06 - Coal Mining
B07 - Oil and Gas Extraction 
B08 - Metal Ore Mining
B09 - Non-Metallic Mineral Mining and Quarrying
B10 - Exploration and Other Mining Support Services
C11 - Food Product Manufacturing
C12/C13 - Beverage, Tobacco and Textile
C14/15/C16 - Wood, pulp, paper and printing
C17 - Petroleum and coal product manufacturing
C18 - Basic chemical and chemical product manufacturing
C19 - Polymer product and rubber product manufacturing
C20/C21 - Mineral Product, Primary Metal and Metal Product Manufacturing
C22 - Fabricated Metal Product Manufacturing
C23/24/25 - Other Manufacturing
D28/29 - Water and waste services
E - Construction
I - Transport

Subsector grouping used for: SA, TAS
B - Mining
C - Manufacturing
D - Electricity, Gas, Water and Waste Services
E - Construction
I - Transport
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Energy savings dataset 

To remove confidentiality issues, the data provided was split by the same ANSZIC groupings 
as was the energy use data, by technology/process type and by state (tables 27 and 28 show 
the ANZSIC groupings which have been used). 

To provide several options for SKM MMA regarding the format to use in their model, the 
energy savings potential for each line item was provided as: 

 % ANZSIC groupings energy use; 
 % ANZSIC groupings - fuel category energy use; 
 % ANZSIC groupings - technology/ process energy use; and 
 % ANZSIC groupings - technology/ process - fuel category energy use. 

The capital cost (in $) was provided for each line item. In order to provide the most complete 
data, missing capital costs in the full dataset (which concerned about a third of the data 
points) were extrapolated from the rest of the information: based on similar technologies 
across other sectors when available, or based on the energy savings in $ and an estimated 
simple payback period corresponding to the mid-point of the payback range otherwise. 

The lifespans of major equipment pieces by technology/process type were also provided. 

Throughout the production of this analysis and report, SKM MMA has been engaged through 
meetings, phone and email communication to ensure the output is compatible with their 
needs for future analysis. 

An extract of the dataset provided to SKM MMA is shown in Table 29. 

Table 29 - Example output from dataset provided to SKM MMA 

 

Limitations to the data provided 

The following limitation was identified as important for consideration when utilising the 
datasets for further modelling work. It was difficult to assess whether the capital costs 
provided by the companies concern the full cost of implementing the actions or the 

Scenario Division
Technology/ 
process

Type of 
improvement Fuel category Payback range

2010-11 B - Mining Boiler systems Equipment Gas 2-4 years
2010-11 B - Mining Boiler systems Equipment Gas >4 years

2010-11 B - Mining Boiler systems
Process controls 
and Gas 0-2 years

Energy savings (% 
division energy 
use)

Energy savings (% 
division - fuel 
category energy 
use)

Energy savings (% 
division - 
technology/ 
process energy 
use)

Energy savings (% 
division - 
technology/ 
process - fuel 
category energy 

Capital costs 
($/GJ)

Energy savings 
($/GJ)

% activity 
implemented in 
BAU

0.02% 0.05% 3.35% 4.40% $11.6 $3.0 25%
0.03% 0.10% 6.00% 7.88% $12.9 $3.0 25%
0.02% 0.05% 3.18% 4.17% $5.9 $3.0 23%
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incremental costs of implementing them. The incremental costs represent the difference 
between the costs of implementing the energy efficiency activity and the cost of 
implementing the BAU activity, for example, the additional cost required for energy efficient 
equipment as opposed to traditional equipment. This limitation should not have a strong 
impact on the results given that the vast majority of the opportunity corresponds to 
operational improvements or installation of process controls, for which the full costs 
correspond to the incremental costs (i.e. nothing would have been implemented in BAU).39  

Incorporation of the data in SKM  MMA’s  model 

The Commonwealth has engaged SKM MMA to undertake modelling of economic and energy 
market impacts for a possible national ESI with broad sectoral coverage (i.e. residential, 
commercial, small to medium enterprises and industrial energy users). One important 
objective of the IEEDAP project has been to produce high quality data relating to industrial 
energy efficiency that can be incorporated into the SKM MMA model. The following 
paragraphs provide a recommendation on how this data should be appropriately integrated.   

The IEEDAP and the SKM MMA modelling have different objectives and, accordingly, have 
been designed in different ways and should not be applied to each other without 
consideration of the build and analysis already undertaken. Notwithstanding, the energy use 
and energy savings databases produced by this IEEDAP project are, in broad terms, 
compatible and appropriate for the SKM MMA model.  

The results of our research suggest that a range of barriers may impede industrial energy 
users from taking up energy efficiency options. These barriers include long payback periods. 
The  SKM  MMA  model  (which  uses  “payback  thresholds”  as  a  proxy  for  consumer  decision-
making in the context of financial and non-financial barriers) may only partially capture the 
decision processes involved in the implementation of energy efficiency opportunities by 
industrial companies. The design of that model implicitly, rather than explicitly, accounts for 
the presence of non-financial barriers. Therefore, while this study details the impacts of a 
variety of barriers, its results can, for the purposes of the SKM MMA modelling exercise, be 
used to derive a suitable payback threshold value.  

This study has identified that the intention of implementation tends to decrease strongly 
above a payback of 2 years. However, some projects will still be implemented with paybacks 
well above that number, especially when they deliver benefits other than purely energy 
savings (such as, for example, productivity improvements). Given the design of the SKM MMA 
model, the most appropriate approach would be to calibrate the payback threshold so that 
the overall amount of energy savings taken up under the BAU scenario would match the 

                                                           

39 When using the data provided by ClimateWorks Australia, SKM MMA assumed that all costs/savings 
are incremental costs/savings.  
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results of this analysis (savings representing 4 per cent of the overall energy use are expected 
to be implemented in BAU both in 2010-11 and 2020). In that context, and given the 
distribution curve that is being used for the modelling, we recommend using a payback 
threshold of 3 years. 

It is worth reinforcing the primary conclusion of this study: that a range of financial and non-
financial barriers impede uptake of energy efficiency by industrial energy users.    
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4.  Conclusions 

This report is an analysis of energy use, energy savings potential, and barriers to industrial 
energy efficiency, which is used to calculate BAU energy savings available. The datasets 
produced in this project detail the energy use and energy savings (both potential and BAU 
uptake) available in the industrial sector at a granular level (by subsector, fuel type, 
technology/process type etc.). Both of these datasets have been provided as inputs into SKM 
MMA’s  broader  modelling  of  the  costs  and  benefits  of  a  national  Energy  Savings  Initiative.    

The datasets are based on company reports and advice, and represent a currently realistically 
achievable potential, rather than a maximum technical potential derived from literature 
reviews. The analysis identified up to 210 PJ of energy savings potential available in the 
industrial sector in 2010-11, representing 10.7 per cent of total energy use. 

Intention of implementation by companies, as reported through the EEO program, shows that 
not all of the energy savings potential is taken up.  This indicates that there is a range of 
barriers preventing the uptake of otherwise economic activities.  

A detailed review of those barriers was conducted, focussing on observed barriers to energy 
efficiency as they would be experienced at the site of the energy efficiency opportunity. 
Fourteen observed barriers were identified and grouped into three overarching categories: 

 The capability of the company to undertake the project; 
 The attractiveness of the project; and 
 The  company’s  motivation  to  undertake  the  project. 

Quantifying the impact of those barriers used both their coverage (i.e. the amount of savings 
that are facing each barrier) and their strength (i.e. the level of impediment faced by 
companies/projects for each barrier).  Based on the application of the barriers analysis, it has 
been estimated that the BAU energy savings will be around 36 per cent of the total energy 
savings potential in 2010-11 (which corresponds to 3.9 per cent of total energy use in 
2010-11). 

The energy savings dataset incorporates the results of applying the barriers analysis.  When 
combined with the energy use dataset, these two datasets provide a powerful tool to analyse 
industrial energy use in Australia.  The datasets are structured to allow continual updates as 
more up-to-date or detailed information becomes available.  Frequent updates of the 
datasets will improve the longevity of the tool and allow analysis of changes in industrial 
energy use and energy efficiency over time.  This analysis could be used to identify trends and 
measure the effectiveness of policy measures in this sector.   
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7.  Appendix  A  –  Barrier  strength  
tables  in  BAU 

This appendix provides the remaining 12 of the 14 barrier strength quantification tables (the 
first two are tables 7 and 8 in section 3.b.v.). 

Definition of barrier strength 

The strength of a barrier is a measure of the extent to which opportunities are obstructed by 
the barrier. A rating system from 1 to 5 was used, where 1 corresponds to the lowest possible 
level of impediment – 0 per cent of the opportunity is blocked by the barrier – and 5 is the 
highest possible level of impediment – 100 per cent of the opportunity is blocked by the 
barrier. The intermediate ratings of 2, 3, and 4 correspond to respectively 25 per cent, 
50 per cent and 75 per cent of the opportunity being blocked by the barrier. This is 
summarised in the copy of Table 5 below.  

Copy of Table 5 – Strength rating used in barriers analysis  

% blocked descriptor Code 
100% Very High 5 
75% High 4 
50% Medium 3 
25% Low  2 
0% Very Low 1 

For each barrier, a strength score was allocated for each combination of key 
technology/process attribute and company attribute.   
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Barrier strength quantification tables 

For the “Availability of internal capital” barrier in Table 30, it is assumed that low 
profitability/growth profile is the strongest driver of this barrier in the industrial sector as 
companies with this profile will have little capital to spend. Project cost is also assumed to be 
a strong driver, as the higher the cost of the project, the more and increasingly stringent 
approvals a project will require. 

Note: this barrier concentrates on the availability of capital in general, not the availability for 
energy efficiency projects which is covered in other barriers (e.g. payback period and 
opportunity cost). 

Table 30 - Barriers strength quantification for: Company capability - Availability of internal capital 

 

  

Availability of internal 
capital

High Medium Low

High 3 4 5

Medium 2 3 4

Low 1 2 2

Sites cannot gain access to sufficient capital 
internally to implement energy efficiency 

projects . 

Company attributes

Profi tabi l i ty / Growth profi le

Technology / 
process  

attributes Pr
oj

ec
t 

Co
st
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Table 31 shows that it is assumed that “Access to external finance” barriers are also strongest 
where the company has a low or medium profitability / growth or smaller corporate size as 
they will pose a greater risk to lenders. Technology with high capital costs are assumed to 
encounter the strongest barriers as they require more financing. Non-standard technologies 
are assumed to increase the strength of this barrier as they pose a higher risk to lenders 
where there is a smaller resale market. 

Table 31 - Barriers strength quantification for: Company capability – Access to external finance 

 

Table 32 shows that it is assumed that the barrier, “Access to information”, is most strongly 
influenced by the energy management capability attribute as companies with systems, 
process and skills are more likely to understand the opportunities available to them. 
Corporate scale (e.g. if a company has other like facilities to draw information from) and the 
type of technology/process (because some opportunities have more complexity than others) 
are also considered strong factors affecting the strength of this barrier. 

 

Access to external finance

High
Low/ 

Medium High
Low/ 

Medium
>4 years Other 3 4 3 5

Standard technology 2 3 2 4

Other 2 3 3 5

Standard technology 2 3 2 3

Other 2 2 3 4

Standard technology 2 2 2 3
>4 years Other 2 4 3 5

Standard technology 2 3 2 3

Other 2 3 3 5

Standard technology 2 3 2 3

Other 1 1 1 2

Standard technology 1 1 1 2
>4 years Other 2 3 2 3

Standard technology 2 3 2 3

Other 2 3 2 3

Standard technology 1 2 1 2

Other 1 1 1 1

Standard technology 1 1 1 1

Profi tabi l i ty /Growth profi le

Ty
pe

 o
f t

ec
hn

ol
og

y 
/ 

pr
oc

es
s

Pa
yb

ac
k 

pr
of

ile

Pr
oj

ec
t C

os
t

Technology 
/ process  
attributes

High
2-4 years

0-2 years

Medium
2-4 years

0-2 years

Low
2-4 years

0-2 years

Sites are either unable to access external finance, or cost 
of external finance is prohibitive to implementation of 

energy efficiency projects. In some cases higher 
borrowing costs applied for energy efficiency projects 

than other capital works. Company may be unwilling to 
extend debt:profit ratio.

Company attributes

Large Medium

Corporate s ize
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Table 32 - Barriers strength quantification for: Company capability – Access to information 

 

 

The energy management capability and corporate scale of a company is assumed to strongly 
influence the extent to which it is able to undertake a given energy efficiency opportunity.  As 
shown in Table 33, companies with a low energy management capability and small corporate 
scale have less ability to implement opportunities, especially when that opportunity is 
specialised, innovative or involves large scale redesign of operations. The “Internal 
skills/capability” barrier is expected to be lower in companies with high energy intensity, as 
they are assumed to have greater history and interest in energy management. 

Table 33 - Barriers strength quantification for: Company capability – Internal skills/capability 

  

Access to information 

Large  - with 
other s i tes  

in same 
industry Al l  other

Large  - with 
other s i tes  

in same 
industry Al l  other

Large  - with 
other s i tes  

in same 
industry Al l  other

Specia l i sed / 
innovative technology 2 2 3 4 4 5

Process  redes ign 2 2 3 4 4 5
Operational  process  

improvements 1 1 2 2 4 4

Standard technology 1 1 2 2 4 4

Technology 
/ process  
attributes Ty

pe
 o

f 
te

ch
no

lo
gy

 /
 

pr
oc

es
s

Energy Management Capabi l i ty

Corporate Sca le

Sites lack information on energy efficiency opportunities.  Lack of understanding may 
undermine trust in energy efficiency technologies.

Company attributes

High Medium Low

Internal skills and 
capability

Large
Al l  

other
Large

Al l  
other

Large
Al l  

other
Large

Al l  
other

Large
Al l  

other
Large

Al l  
other

Specia l i sed / 
innovative technology 2 2 3 4 4 5 2 3 4 4 5 5

Process  redes ign 2 2 3 3 4 5 2 3 3 4 5 5
Operational  process  

improvements 1 1 2 2 3 3 1 1 2 2 3 4

Standard technology 1 1 2 2 3 3 1 1 2 2 3 4

Technology / 
process  

attributes Ty
pe

 o
f 

te
ch

no
lo

gy
 /

 
pr

oc
es

s

Corporate Sca le

Energy Management Capabi l i ty

Energy Intens i ty

Sites lack specific skills and knowledge to assess and implement energy efficiency 
opportunities.  This includes technical, business case and financial knowledge as well as 

understanding of suppliers to assist with implementation. It also includes the availability 
of systems (e.g. to measure energy usage ).

Company attributes

High Low/Medium

High Medium Low High Medium Low
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It is assumed that project cost and payback profile will be the main factors influencing the 
strength of the “Payback period” barrier, shown in Table 34.  Feedback from industry 
indicates that all projects over a 2 year payback are likely to encounter significant barriers, 
and project cost is also likely to influence how a payback period or NPV calculation is viewed. 

Table 34 - Barriers strength quantification for: Project attractiveness - Payback period 

 

 

The scale of internal effort and the relative financial rewards from a project are assumed to 
affect the extent to which project scale will be a barrier to implementation as shown in 
Table 35. When a project is likely to create a lot of internal effort, and deliver relatively small 
savings (e.g. less than $30,000), the project is likely to be perceived as being too small a 
reward for the effort. 

Table 35 - Barriers strength quantification for: Project attractiveness – Project scale 

 

 

The barrier, “Decision cycles for long-life equipment”, in Table 36, is assumed to be most 
strongly influenced by the technology / process life of the opportunity, as companies are less 
likely to consider a technology for replacement when it is still working effectively.  In addition, 
companies with a lower energy management capability are more likely to have opportunities 

Payback period Certain energy efficiency projects have high payback periods 
or low NPVs and are not attractive to business.

Over 4 years 4

2 years -4 years 4

Less  than 2 years 2

Over 4 years 4

2 years -4 years 4

Less  than 2 years 1

Over 4 years 4

2 years -4 years 4

Less  than 2 years 1

Pa
yb

ac
k 

pr
of

ile

High

Medium

Low

Pr
oj

ec
t c

os
t

Technology / 
process  

attributes

Project Scale Some energy efficiency projects are not of sufficient scale to 
attract required resources (e.g. transaction costs are 

prohibitive)

High 5

Low 3

High 2

Low 1In
te

rn
al

 
ef

fo
rt

Technology / 
process  

attributes

Low (eg <$30,000)

OtherAm
ou

nt
 o

f 
ne

t s
av

in
gs

 
de

liv
er

ed
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blocked due to decision cycles on long-life equipment as they will have less understanding of 
the benefits of these projects. 

Table 36 - Barriers strength quantification for: Project attractiveness – Decision cycles for long-life equipment 

 

 

More specialised technology/process opportunities are assumed to increase the strength of 
the “Supply chain barrier” in Table 37, as companies are expected to encounter more 
difficulties, both in terms of supply of skills and equipment. Corporate scale and location are 
also assumed to be strong attributes for this barrier as remote sites are likely to face stronger 
supply chain barriers and larger companies are likely to have a wider range of suppliers 
available. 

Table 37 - Barriers strength quantification for: Project attractiveness – Supply chain barriers 

 

  

Decision cycles for long-life 
equipment

High Medium Low

Long (20 years  +) 3 4 5

Medium (10 - 20 years ) 2 3 4

Short (>10 years ) 1 1 3

Long (20 years  +) 2 3 4

Medium (10 - 20 years ) 2 2 3

Short (>10 years ) 1 1 2

Long (20 years  +) 2 2 3

Medium (10 - 20 years ) 1 1 2

Short (>10 years ) 1 1 1

Existing equipment is locked in and ability to 
replace them may be constrained by 

equipment lifecycles. 

Company attributes

Energy management capabi l i ty

Technology / 
process  

attributes

Te
ch

no
lo

gy
 /

 p
ro

ce
ss

 li
fe

Pr
oj

ec
t c

os
t

Low

Medium

High

Supply chain barriers

Remote Al l  other Remote Al l  other
Specia l i sed / innovative 
technology and process  

redes ign 4 3 5 4
Operational  process  

improvements 2 1 2 1

Standard technology 2 1 2 1

Normal supply chanels do not offer efficiency equipment, or equipment is not 
available in right form/time, which may cause increased implementation costs. 
Similarly, appropriate 3rd party  technical  or strategic advisory services may be 

scarce and costly/difficult to access.

Company attributes

Large  - with other s i tes  in same industry Al l  other

Technology / 
process  

attributes Ty
pe
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 /
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Corporate sca le

Si te Location
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The barrier, “Innovation effort and cost”, in Table 38 is assumed to be strongest where the 
company does not have other sites in the same industry to share knowledge and experience, 
and also where the technology/process is more complex. 

Table 38 - Barriers strength quantification for: Project attractiveness – Innovation effort and cost 

 

 

The “Opportunity cost” barrier in Table 39 is assumed to be influenced by a number of 
attributes.  It is stronger for high project costs and projects with long payback periods as 
competing projects are more likely to be viewed more favourably in this scenario.  This barrier 
is also assumed to be stronger for low energy management capability companies, who are 
unlikely to consider all the benefits of an energy efficiency opportunity, and both low and 
very high profitability/growth profile companies who are more likely to be focussed on other 
priorities. 

Table 39 - Barriers strength quantification for: Company motivation – Opportunity cost 

 

 

Innovation effort and cost

Large  - with other 
s i tes  in same 

industry Al l  other
Specia l i sed / innovative 
technology and process  

redes ign 3 4
Operational  process  

improvements 1 2

Standard technology 1 1

Innovative energy efficiency opportunities 
incur a cost, risk and/or effort premium

Company attributes

Technology / 
process  

attributes Ty
pe

 o
f 

te
ch

no
lo

gy
 /

 
pr

oc
es

s

Corporate sca le

Opportunity cost

High Medium Low High Medium Low High Medium Low

Over 4 years 3 3 3 4 4 4 4 4 5

2 years -4 years 2 2 2 3 3 3 4 3 4

Less  than 2 years 1 1 1 2 2 2 3 2 3

Over 4 years 3 2 3 4 3 4 4 3 4

2 years -4 years 2 1 2 3 2 3 3 2 4

Less  than 2 years 1 1 1 2 2 2 3 1 3

Over 4 years 2 2 2 3 3 3 3 2 4

2 years -4 years 1 1 1 2 2 3 2 2 3

Less  than 2 years 1 1 1 1 1 1 1 1 1

High

Medium

Low

Energy management capabi l i ty

Profi tabi l i ty / Growth profi le

Pa
yb

ac
k 

pr
of

ile

Pr
oj

ec
t c

os
t

Technology / 
process  

attributes

Opportunity costs preference other uses of capital, or competition for capital can exclude some 
opportunities.  This can include where some projects use more limited internal resources. In some cases, 

a focus on growth may see companies apply different payback threshold for top line and bottom line 
projects, or not even consider bottom line projects.

Company attributes

High Medium Low
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The “Operational risk” barrier, shown in Table 40, is assumed to be influenced by two main 
attributes – the type of technology/process, as the more complex technologies are likely to 
be viewed as larger risk, and the production profile of the company, as interruptions to 
production in continuous production sites are harder to manage than in other sites. 

Table 40 - Barriers strength quantification for: Company motivation – Operational risk 

 

 

The barrier, “Internal incentives, practices and habits”, in Table 41 is assumed to be 
influenced by three attributes – energy management capability, energy intensity and project 
cost.  For this barrier, in particular, the lower the energy management capability, the stronger 
the barrier is likely to be. It is assumed higher energy intensity companies will have a stronger 
concern for energy management, and that higher project cost opportunities are likely to 
experience stronger internal split incentive barriers. 

Table 41 - Barriers strength quantification for: Company motivation – Internal incentives, practices and habits 

 

 

Operational risk

Continuous  Other
Specia l i sed / innovative technology 

and process  redes ign 4 3

Operational  process  improvements  2 2

Standard technology 2 2

Technology / 
process  

attributes Ty
pe

 o
f 

te
ch

no
lo

gy
 /

 
pr

oc
es

s

There are real and perceived risks to implementing 
energy efficiency projects. Projects can impact on 
production (e.g. require shutdown) or draw staff 

away from other priorities. There may be risks to 
product quality or safety in implementing new 

technology or practices.

Company attributes

Production profi le

Internal 
incentives, 

practices and 
habits

High Low High Low High Low

High 1 2 3 4 5 5

Medium 1 1 2 3 4 4

Low 1 1 1 2 3 3

Technology / 
process  

attributes Pr
oj

ec
t 

co
st

Energy Intens i ty

Energy management capabi l i ty

Organisation structure or management may inhibit ability of energy efficiency 
projects to get approval.  Examples include where split incentive operate 

internally, or incentive structures do not reward energy efficiency (including 
where energy treated as a fixed cost), or where energy management expertise is 

not considered in decision-making, or where company lacks energy efficiency 
'champions'

Company attributes

High Medium Low
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“Non-market pricing” barriers in Table 42 are assumed to be strongest where a company has 
access to cheap in-house energy production (e.g. energy from by-products of industrial 
processes or vertically integrated companies) as this will distort how opportunities are 
viewed. Similarly, large companies with high energy consumption are likely to have set up 
long term, low rate contracts with energy providers, reducing their incentive to take up 
energy efficiency 

Table 42 - Barriers strength quantification for: Company motivation – Non-market pricing 

 

 

  

Non-market pricing

High Low High Low High Low High Low

Over 4 years 4 3 2 1 3 3 1 1

2 years  - 4 years 4 3 2 1 3 2 1 1

Less  than 2 years 2 2 1 1 2 1 1 1

Energy prices received by some sites are below market rates so energy efficiency projects 
become less attractive. Take or pay electricity contracts limit flexibility to increase 

efficiency at low cost.

Company attributes

Own energy 
production and non-

remote Other

Technology / 
process  

attributes Pa
yb

ac
k 

pr
of

ile

Large Medium

Own energy 
production and non-

remote Other

Energy Intens i ty

Company energy production

Corporate sca le
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There are three regulatory barriers outlined in Table 43.  Diesel fuel rebates are assumed to 
influence only opportunities that use diesel in companies that qualify for the rebate.  Tax 
depreciation rules are assumed to influence only specialised/innovative technologies and 
process redesigns as tax treatment preferences replacement of like for like.  Finally co-
generation barriers are assumed to be influenced by the level of electricity consumption as 
they mostly concern electricity exports in the grid and low electricity consumers will need to 
export most of the electricity they generate. 

Table 43 - Barriers strength quantification for: Company motivation –Regulatory barriers 

 

  

Regulatory barriers

Diesel fuel rebates

El igible Not el igible

Diesel 2 1

Other 1 1

Tax depreciation rules (unfavourable if replacing equipment by different type instead of like for like)

Specia l i sed / 
innovative technology

2

Process  redes ign 2
Operational  process  

improvements
1

Standard technology 1

Cogeneration

High Low

Co-generation 3 4

Other 1 1
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The regulatory environment inhibits the site's ability to undertake 
some energy efficiency projects (e.g. co-generation, tax regulations)
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8.  Appendix  B  –  Data  sources  and  
assumptions 

Table 44 - Source of primary energy savings data 

 

small energy use insufficient data was available for these subsectors to assess the energy savings potential 
available, and that given the small amount of energy use represented by those subsectors, 
filling this information gap was not identified as a priority for this project. 

 

 

  

Main source of data

Subsector

Confidentia
lised EEO 
2009-10

Confidentia
lised  EEO 
2010-11

Confidentia
lised EEO 
combined

Energetics - 
2007

Energetics - 
2004

Technical 
consultant 
reports

NSW 
OEH 
dataset 

ClimateWorks 
Low Carbon 
Growth Plan 

Rare 
consulting

B06 - Coal Mining - both 1
B06 - Coal Mining - open cut 1
B06 - Coal Mining - other Small energy use
B06 - Coal Mining - underground 1
B07 - Oil and Gas Extraction 1
B08 - Metal Ore Mining - both 1
B08 - Metal Ore Mining - open cut 1
B08 - Metal Ore Mining - other Small energy use
B08 - Metal Ore Mining - underground 1
B09 - Non-Metallic Mineral Mining and Quarrying 1
B10 - Exploration and Other Mining Support Services 1
C111 - Meat and Meat Product Manufacturing 1
C113 - Dairy Product Manufacturing 2 3
C114 - Fruit and Vegetable Processing 1
C115 - Oil and Fat Manufacturing Small energy use
C116 - Grain Mill and Cereal Product Manufacturing 1
C117 - Bakery Product Manufacturing 1
C118 - Sugar Confectionary Manufacturing 1
C11 - remainder - Other Food product manufacturing Small energy use
C121 - Beverage Manufacturing 1
C122 - Cigarette and Tobacco Product Manufacturing Small energy use
C13 - Textile, Clothing, Footwear and Leather Manufacturing 1
C14 - Wood product manufacturing 1
C15 - Pulp, paper and converted paper product manufacturing 2 3
C16 - Printing (including the Reproduction of Recorded media) 1
C17 - Petroleum and coal product manufacturing 1 1
C18 - LNG production 1
C18 - Other Basic chemical and chemical product manufacturing 1 1
C19 - Polymer product and rubber product manufacturing 1
C202 - Ceramic Product Manufacturing 2 3
C203 - Cement, Lime, Plaster and Concrete Product Manufacturing 2 3
C20 - remainder - Other Non-Metallic Mineral Product 2 3
C211 - Iron Smelting and Steel Manufacturing 1
C212 - Basic Ferrous Metal Product Manufacturing 1
C213 - Alumina production 1
C213 - Aluminium smelting 1
C213 - Other Basic Non-Ferrous Metal Manufacturing 1
C214 - Basic Non-Ferrous Metal Product Manufacturing 1
C22 - Fabricated Metal Product Manufacturing 1
C231 - Motor Vehicle and Motor Vehicle Part Manufacturing 1
C239 - Other Transport Equipment Manufacturing Small energy use
C24/25 - Other Manufacturing Small energy use
D28 - Water Supply, Sewerage and Drainage Services 1
D29 - Waste Collection, Treatment and Disposal Services 1
E30 - Building Construction 1
E31 - Heavy and Civil Engineering Construction 1
E32 - Construction Services Small energy use
I461 - Road Freight Transport 1
I471 - Rail Freight Transport 1
I481 - Water Freight Transport Small energy use
I490 - Air and Space Transport 1
I - remainder - Other Transport 1

1 Complete dataset
2 Dataset used for payback 0-4 years
3 Dataset used for payback >4 years

Document used for analysis
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Table 45 - Source of data for identifying energy savings by technology/process type and type of improvement 

 

  
No split for phase 1 insufficient data to split energy savings by technology/process 

and type of improvement 

 

 

 

Document used 

Subsector
Technical 
consultants

Energetics - 
2007

Energetics - 
2004

Rare 
consulting

NSW OEH Dataset

B06 - Coal Mining - both 1
B06 - Coal Mining - open cut 1
B06 - Coal Mining - other No split for phase 1
B06 - Coal Mining - underground 1
B07 - Oil and Gas Extraction 1
B08 - Metal Ore Mining - both 1
B08 - Metal Ore Mining - open cut 1
B08 - Metal Ore Mining - other No split for phase 1
B08 - Metal Ore Mining - underground 1
B09 - Non-Metallic Mineral Mining and Quarrying 1
B10 - Exploration and Other Mining Support Services 1
C111 - Meat and Meat Product Manufacturing 1
C113 - Dairy Product Manufacturing 1
C114 - Fruit and Vegetable Processing 1
C115 - Oil and Fat Manufacturing No split for phase 1
C116 - Grain Mill and Cereal Product Manufacturing 1
C117 - Bakery Product Manufacturing 1
C118 - Sugar Confectionary Manufacturing No split for phase 1
C11 - remainder - Other Food product manufacturing 1
C121 - Beverage Manufacturing 1
C122 - Cigarette and Tobacco Product Manufacturing No split for phase 1
C13 - Textile, Clothing, Footwear and Leather Manufacturing 1
C14 - Wood product manufacturing No split for phase 1
C15 - Pulp, paper and converted paper product manufacturing 1
C16 - Printing (including the Reproduction of Recorded media) 1
C17 - Petroleum and coal product manufacturing 1
C18 - LNG production
C18 - Other Basic chemical and chemical product manufacturing 1
C19 - Polymer product and rubber product manufacturing No split for phase 1
C202 - Ceramic Product Manufacturing 1
C203 - Cement, Lime, Plaster and Concrete Product Manufacturing 1
C20 - remainder - Other Non-Metallic Mineral Product ManufacturingNo split for phase 1
C211 - Iron Smelting and Steel Manufacturing 1
C212 - Basic Ferrous Product Manufacturing 1
C213 - Alumina production 1
C213 - Aluminium smelting 1
C213 - Other Basic Non-Ferrous Metal Manufacturing 1
C214 - Basic Non-Ferrous Metal Product Manufacturing 1
C22 - Fabricated Metal Product Manufacturing 1
C231 - Motor Vehicle and Motor Vehicle Part Manufacturing 1
C239 - Other Transport Equipment Manufacturing No split for phase 1
C24/25 - Other Manufacturing No split for phase 1
D28 - Water Supply, Sewerage and Drainage Services No split for phase 1
D29 - Waste Collection, Treatment and Disposal Services No split for phase 1
E30 - Building Construction 1
E31 - Heavy and Civil Engineering Construction 1
E32 - Construction Services No split for phase 1
I461 - Road Freight Transport 1
I471 - Rail Freight Transport 1
I481 - Water Freight Transport No split for phase 1
I490 - Air and Space Transport 1
I - remainder - Other Transport No split for phase 1

1 Data source used for the analysis
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Table 46 - Fuel cost assumptions 

  

Electricity and gas costs for high, medium and low intensity users were estimated based on 
the analysis prepared for ClimateWorks Australia (2011), calibrated with cost of energy data 
provided by technical consultants and the confidentialised EEO data. The cost of coal, bagasse 
and other fuels was estimated using ClimateWorks analysis based upon confidentialised EEO 
data. The cost of oil was calculated using the wholesale market prices from the Australian 
Institute of Petroleum (2012) adjusted for relevant taxes and excise.40 

  

                                                           

40 Australian Institute of Petroleum. Market Snapshot. Canberra 2012. The energy prices developed for 
the IEEDAP were not used by SKM MMA, as energy price forecasts are quantitative outputs of the SKM 
MMA iterative energy market modelling process. 

2010-11 2020
Electrici ty (Low intens i ty) 53.0 101.6
Electrici ty (Medium intens i ty) 35.3 67.6
Electrici ty (High intens i ty) 17.5 33.5
Gas  (Low intens i ty) 10.7 18.2
Gas  (Medium intens i ty) 6.4 10.9
Gas  (High intens i ty) 3.0 5.1
Coal 4.2 4.2
Oi l 25.9 28.7
Oi l  (Transport) 31.9 35.3
Oi l  (Black l iquor) 3.7 3.7
Bagasse 3.7 3.7
Other 1.5 1.5

Fuel costs ($/GJ)
Fuel type
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Table 47 - Resources used in compiling the energy use and energy savings datasets 

Company reporting  Government/agencies analysis  Other analysis 
EEO EEO 2010-11 

confidentialised 
database 

 BREE Energy White Paper  Sustainability 
Victoria 
(Energetics) 

Energy Efficiency 
improvement potential in 
Victoria’s  industrial  sector 

EEO EEO 2009-10 
confidentialised 

database 

 BREE Energy intensity work  NFEE 
(Energetics) 

Energy Efficiency 
Improvement Potential 
Case Studies – Industrial 

Sector 
NGERS NGERS database  BREE Energy use projections  ClimateWorks 

Australia 
Low Carbon growth Plan 

NSW OEH OEH NSW dataset  BREE Energy statistics  Rare Consulting Transport sector analysis 

VIC EPA Victorian Environment 
and Resources 

Efficiency Plans (EREP) 
database – aggregated 

data 

 BREE Major industrial 
developments 

 ACEEE The Long-term Energy 
Efficiency Potential 

QLD OCE QLD Smart Energy 
Savings Plans – 

aggregated data 

 DCCEE Emissions projections to 
2020 (Overall and 
sectoral reports) 

 Carbon Trust 
UK (vic LCA) 

Persistence model 

Solar Cities Solar Cities audits 
results 

 E3 Draft  report  “In  from  the  
cold” 

   

QLD EcoBiz  Low Carbon 
Australia 

Draft list of technologies 
and groupings considered 

for industry 

   

DRET EEX documents  MEPS Technical report on 
electric motors 

   

CTIP Data collection form 
for applicants 

 MEPS George Wilkenfeld 
reports and workplan 

   

NGGI Activity tables  NFEE Data gaps analysis within 
EE framework 

   

Technical 
consultants 

Additional data 
provided for priority 
subsectors (based on 

audits) 

 Treasury Carbon price modelling    

   VEET RIS document    

   VEET Motors (Energetics)    

For the barriers analysis, a slightly different system of classification for energy efficiency 
activities was used, compared to the system of classification used in the energy savings 
dataset provided to SKM MMA. The translation of energy efficiency activities from the SKM 
MMA classification system to that used by the barriers analysis required the use of project 
cost information. Where project cost information was available for each energy efficiency 
activity, it was used to translate activities between classification systems as shown in Table 
48. However, about 30 per cent of the energy savings activities did not contain information 
on project costs. These remaining energy savings activities were distributed into the system 
of classification used in the barriers analysis in the same proportions as those which did 
contain information on project costs. 
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Table 48 – Translation between the systems of classification for energy efficiency activities used for the datasets 
provided to SKM MMA and used for the barriers analysis.  

System of classification of energy 
efficiency activity used in dataset 
provided to SKM MMA (types of 
improvement) 

Project cost 
category used for 
translation 

System of classification of energy efficiency 
activity used in the barriers analysis in this report 
(types of energy efficiency technology/process) 

Equipment upgrade High Specialised / innovative technology 
Equipment upgrade Medium or Low Standard technology 
Process design and optimisation High Process redesign 
Process design and optimisation Medium or Low Operational process improvements 
Process controls and measurements All Operational process improvements 
Behaviour change and maintenance 
practices 

All Operational process improvements 

Various energy efficiency opportunities High Process redesign 
Various energy efficiency opportunities Medium or Low Operational process improvements 

Table 49 lists the energy efficiency programs that focus on the industrial sector that are 
included in the analysis of BAU energy savings.   

Table 49 – List of energy efficiency programs in the analysis of BAU energy savings 

Jurisdiction Programs 
Commonwealth Clean Energy Future package, including: 

 Carbon price from 1 July 2012 
 Clean Technology Program 
 Clean Energy Skills program 
 Clean Technology Focus for Supply Chains program 
 Clean Energy Finance Corporation 
 Steel Transformation Plan 
 Coal Mining Abatement Technology Support Program 
 Energy Efficiency Opportunities (EEO) program, including its extension to cover energy 

transmission and distribution networks, and to major greenfield and expansion projects 
National Strategy on 
Energy Efficiency 

Equipment Energy Efficiency program: 
 Minimum energy performance standards (MEPS) 
 Energy rating labelling for equipment and appliances 

New South Wales Energy Savings Scheme (ESS) 
Energy Efficiency Training Program 
Energy Saver and Energy Savings Action Plans 

Queensland Queensland Smart Energy Savings Plan program 
ecoBiz 
Queensland Sustainable Energy Innovation Fund 

Victoria Environment and Resource Efficiency Plans (EREP) program 

Equipment lifespan (shown in Table 50) has been estimated based on average equipment 
lifespan from the Australian Tax Office (2011).41 Equipment lifespan was used to calculate the 
annualised cost of energy efficiency opportunities across the life of the project.   

 

  

                                                           

41Australian Tax Office, Income tax: effective life of depreciating assets (applicable from 1 July 2011) 
Canberra 2011. 
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Table 50 – Equipment lifespan assumptions42  

 

                                                           

42 The technology/process Other building services covers things such as appliances (ovens, fridges, etc), 
hot water systems, etc. The technology/process Other equipment covers any equipment that is very 
specific to smaller activities (e.g. forming and pressing equipment for metal product manufacturing, 
printing equipment, etc). 

Technology/process Lifespan
Motors 15.0
Pumping systems 20.0
Ventilation systems, fans and blowers 15.0
Boiler systems 20.0
Steam systems 20.0
Non-transport machinery 20.0
Various industrial systems 17.5
Refrigeration 10.0
Compressed air systems 15.0
Other process heating equipment 20.0
Ovens 15.0
Furnace/Kilns 17.5
Filtration/distilation/absorption/stripping 15.0
Other chemical processing plant 13.0
Gas compression equipment 15.0
Dryers 17.0
Mining, earth moving and other mobile materials handling/excavation equipment 20.0
Stationary materials handling systems 20.0
Electrolytic processes 20.0
Blast furnaces 40.0
Electric arc furnaces 10.0
Flaring systems, venting and leaks 25.0
Conveyors 20.0
Comminution (crushing and grinding) and blasting systems 22.5
Combustion engines or turbines - non-transport 25.0
Heat exchangers and heat exchange networks 30.0
Cooling towers 20.0
Water treatment and purification systems 20.0
Water desalination systems 20.0
Waste treatment, disposal and remediation 15.0
Energy transmission and distribution systems 25.0
Other equipment 15.0
Combustion engines, turbines or electric drive systems - transport 10.0
Other Building services 5.0
HVAC Systems 10.0
IT, communications and other electronic equipment 4.0
Lighting systems 10.0
Thermal electricity generation 30.0
Wind turbines 20.0
Solar thermal systems 20.0
Solar photovoltaic systems 20.0
Geothermal power systems 25.0
Co-generation or Tri-generation 30.0
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Energy use indices (shown in Table 51) were calculated using productivity growth rates from 
Treasury (2011b) and adjusted for expected energy efficiency according to ABARES (2008). 
When the data from the source documents was not available at the level of granularity 
required, the most closely related available data point(s) were used for the calculation (for 
example, the data for "Construction" was used for all subsectors in Division E). These figures 
were used to project the baseline energy use to 2020.43 

  

                                                           

43 As the figures in this report are calculated using different methodologies from those used in Treasury 
(2011b), the resulting figures vary from those in that publication. 
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Table 51 –  Growth in energy use between 2010-11 and 2020 by subsector 

 

Subsector Growth index - 2020
B06 - Coal  Mining - both 181%
B06 - Coal  Mining - open cut 181%
B06 - Coal  Mining - other 181%
B06 - Coal  Mining - underground 181%
B07 - Oi l  and Gas  Extraction 189%
B08 - Metal  Ore Mining - both 247%
B08 - Metal  Ore Mining - open cut 254%
B08 - Metal  Ore Mining - other 247%
B08 - Metal  Ore Mining - underground 240%
B09 - Non-Metal l i c Minera l  Mining and Quarrying 233%
B10 - Exploration and Other Mining Support Services 233%
C11 - remainder - Other Food product manufacturing 99%
C111 - Meat and Meat Product Manufacturing 108%
C113 - Dairy Product Manufacturing 99%
C114 - Frui t and Vegetable Process ing 99%
C115 - Oi l  and Fat Manufacturing 97%
C116 - Gra in Mi l l  and Cereal  Product Manufacturing 99%
C117 - Bakery Product Manufacturing 99%
C118 - Sugar Confectionary Manufacturing 99%
C121 - Beverage Manufacturing 99%
C122 - Cigarette and Tobacco Product Manufacturing 99%
C13 - Texti le, Clothing, Footwear and Leather Manufacturing 64%
C14 - Wood product manufacturing 99%
C15 - Pulp, paper and converted paper product manufacturing 90%
C16 - Printing (including the Reproduction of Recorded media) 110%
C17 - Petroleum and coal  product manufacturing 89%
C18 - LNG production 193%
C18 - Other Bas ic chemica l  and chemica l  product manufacturing 105%
C19 - Polymer product and rubber product manufacturing 101%
C20 - remainder - Other Non-Metal l i c Minera l  Product Manufacturing 102%
C202 - Ceramic Product Manufacturing 97%
C203 - Cement, Lime, Plaster and Concrete Product Manufacturing 129%
C211 - Iron Smelting and Steel  Manufacturing 105%
C212 - Bas ic Ferrous  Product Manufacturing 105%
C214 - Bas ic Non-Ferrous  Metal  Product Manufacturing 99%
C213 - Alumina production 147%
C213 - Aluminium smelting 98%
C213 - Other Bas ic Non-Ferrous  Metal  Manufacturing 99%
C22 - Fabricated Metal  Product Manufacturing 99%
C231 - Motor Vehicle and Motor Vehicle Part Manufacturing 59%
C239 - Other Transport Equipment Manufacturing 97%
C24/25 - Other Manufacturing 97%
D28 - Water Supply, Sewerage and Dra inage Services 100%
D29 - Waste Col lection, Treatment and Disposal  Services 100%
E30 - Bui lding Construction 130%
E31 - Heavy and Civi l  Engineering Construction 130%
E32 - Construction Services 130%
I - remainder - Other Transport 116%
I461 - Road Freight Transport 115%
I471 - Ra i l  Freight Transport 132%
I481 - Water Freight Transport 109%
I490 - Ai r and Space Transport 93%
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9.  Appendix  C  –  Industry  subsector  
analysis 

9. a. Energy savings potential by industry subsector  

Table 52 shows the amount of energy savings potential that have been identified for each 
industry subsector.  Table 53 shows the proportion of energy savings potential that has been 
identified for each subsector, relative to the energy use within these subsectors.  

Again, a large amount of energy savings potential exists in the manufacturing sector.  It 
should also be noted that relative to its energy use, the transport sector has a proportionally 
large amount of energy savings potential.  

Table 52 – Distribution of energy savings potential by industry subsector, 2020 scenario  

 

Savings identified by industry (TJ) Energy savings 
B06 - Coal Mining 13,962
B07 - Oil and Gas Extraction 22,301
B08 - Metal Ore Mining 34,023
B09 - Non-Metallic Mineral Mining and Quarrying 1,697
B10 - Exploration and Other Mining Support Services 878
B - Mining 72,862
C11 - Food Product Manufacturing 15,391
C12/C13 - Beverage, Tobacco and Textile 2,167
C14/15/C16 - Wood, pulp, paper and printing 9,564
C17 - Petroleum and coal product manufacturing 27,331
C18 - Basic chemical and chemical product manufacturing 66,070
C19 - Polymer product and rubber product manufacturing 233
C20/C21 - Mineral Product, Primary Metal and Metal Product Manufacturing72,178
C22 - Fabricated Metal Product Manufacturing 226
C23/24/25 - Other Manufacturing 665
C - Manufacturing 193,824
D - Water and Waste Services 1,017
E - Construction 1,080
I - Transport 27,842
Total 296,625
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Table 53 –Energy savings potential by industry subsector as a percentage of BAU energy consumption, 2020 
scenario44  

 

  

                                                           

44 Values for Division-level savings are weighted averages of the values for the subsectors that 
comprise the Divisions. 

Savings identified by industry (% of BAU energy use)
Energy savings 

identified
B06 - Coal Mining 6.7%
B07 - Oil and Gas Extraction 9.2%
B08 - Metal Ore Mining 8.5%
B09 - Non-Metallic Mineral Mining and Quarrying 7.3%
B10 - Exploration and Other Mining Support Services 12.3%
B - Mining 8.3%
C11 - Food Product Manufacturing 10.8%
C12/C13 - Beverage, Tobacco and Textile 39.2%
C14/15/C16 - Wood, pulp, paper and printing 13.0%
C17 - Petroleum and coal product manufacturing 24.0%
C18 - Basic chemical and chemical product manufacturing 15.6%
C19 - Polymer product and rubber product manufacturing 8.2%
C20/C21 - Mineral Product, Primary Metal and Metal Product Manufacturing9.6%
C22 - Fabricated Metal Product Manufacturing 8.1%
C23/24/25 - Other Manufacturing 13.6%
C - Manufacturing 12.8%
D - Water and Waste Services 4.9%
E - Construction 7.3%
I - Transport 11.2%
Total 11.1%
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9. b. BAU energy savings by industry subsector after 

application of barriers analysis 

Table 54 shows the amount of BAU energy savings in 2020, after the application of the 
barriers analysis.  The majority of these BAU energy savings will be achieved in the 
manufacturing and mining sector.  Similarly, Table 55 shows the proportion of BAU energy 
savings, relative to the energy use within the subsector.  

Table 54 – Distribution of BAU energy savings by industry subsector, 2020 scenario 

 

  

Savings achieved by industry (TJ)
Energy savings 

implemented in BAU
B06 - Coal Mining 6,034
B07 - Oil and Gas Extraction 4,837
B08 - Metal Ore Mining 15,750
B09 - Non-Metallic Mineral Mining and Quarrying 442
B10 - Exploration and Other Mining Support Services 364
B - Mining 27,427
C11 - Food Product Manufacturing 3,352
C12/C13 - Beverage, Tobacco and Textile 171
C14/15/C16 - Wood, pulp, paper and printing 2,050
C17 - Petroleum and coal product manufacturing 11,382
C18 - Basic chemical and chemical product manufacturing 28,838
C19 - Polymer product and rubber product manufacturing 58
C20/C21 - Mineral Product, Primary Metal and Metal Product Manufacturing31,231
C22 - Fabricated Metal Product Manufacturing 49
C23/24/25 - Other Manufacturing 82
C - Manufacturing 77,213
D - Water and Waste Services 438
E - Construction 242
I - Transport 7,049
Total 112,369
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Table 55 – Proportion of BAU energy savings by industry subsector, 2020 scenario45 

 

  

                                                           

45 Values for Division-level savings are weighted averages of the values for the subsectors that 
comprise the Divisions. 

Savings achieved by industry (% of BAU energy use)
Energy savings 

implemented in BAU
B06 - Coal Mining 2.9%
B07 - Oil and Gas Extraction 2.0%
B08 - Metal Ore Mining 3.9%
B09 - Non-Metallic Mineral Mining and Quarrying 1.9%
B10 - Exploration and Other Mining Support Services 5.1%
B - Mining 3.1%
C11 - Food Product Manufacturing 2.4%
C12/C13 - Beverage, Tobacco and Textile 3.1%
C14/15/C16 - Wood, pulp, paper and printing 2.8%
C17 - Petroleum and coal product manufacturing 10.0%
C18 - Basic chemical and chemical product manufacturing 6.8%
C19 - Polymer product and rubber product manufacturing 2.1%
C20/C21 - Mineral Product, Primary Metal and Metal Product Manufacturing4.2%
C22 - Fabricated Metal Product Manufacturing 1.8%
C23/24/25 - Other Manufacturing 1.7%
C - Manufacturing 5.1%
D - Water and Waste Services 2.1%
E - Construction 1.6%
I - Transport 2.8%
Total 4.2%
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