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“Productivity growth relies on the generation and spread of ideas that enable businesses and other product 

and service providers to deliver more (in quantity, quality or variety), from less. Institutional and policy 

settings play a key role in providing the frameworks and capabilities that enable and support this process.” 

 

Productivity Commission, 5-year Productivity Inquiry: The Key to Prosperity, Interim Report 

Canberra, July 2022 
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Australian Alliance for Energy Productivity (A2EP) 

A2EP is an independent, member-based, not-for profit organisation. We are technology-neutral in 

our work except to the extent that we understand science-based decarbonisation targets and 

subscribe to the concept that greenhouse gases are an economic externality that should be factored 

into decisions by businesses. Decarbonisation is both an imperative and an opportunity. 

The strength of our work is predicated on relationships with businesses and researchers. We aim to 

convert research to reality by testing technical and commercial feasibility in real-world contexts. 

Through our member network we reach more than 1,000 of Australia’s top manufacturers and 

energy users. From our work with feasibility studies and demonstration projects, we understand how 

energy is used and what it is used for. We engage with businesses in conversations about how their 

sites work, how their organisations function and how decisions are made.  

Over recent years we’ve worked for and with the following government departments and 

organisations (amongst others): the Department of Industry, Science, Energy and Resources; now the 

Department of Climate Change, Energy, the Environment and Water; the Australian Renewable 

Energy Agency (ARENA); the RACE for 2030 CRC; the Department of Environment, Land, Water and 

Planning (DELWP Victoria); Sustainability Victoria; the Department of Primary Industries (NSW) and 

the Office of Energy and Climate Change (NSW).  

We’ve worked with a diverse range of public, private and not-for-profit collaborators including 

Climate-KIC Australia, the Institute for Sustainable Futures at the University of Technology Sydney, 

ClimateWorks Australia, CSIRO, the Energy Efficiency Council, RMIT University, the Australian 

Hydrogen Council, numerous industry associations, consulting and contracting firms and suppliers of 

products and services.  

Our recent projects have spanned themes including renewable heating, Industry 4.0 solutions, 

bioenergy in general and anaerobic digestion in particular, on-farm energy productivity, flexible 

electricity demand and demand control and decarbonisation in practice. We’ve worked across the 

manufacturing, agriculture and transport sectors and more recently in commercial buildings. 

A2EP is highly regarded for our stakeholder engagement and industry consultation. We’re expert at 

facilitating information exchange. We have well established networks of people who work day-to-day 

in business, their industry associations and the people they rely on for information and support. 

More information is available at https://www.a2ep.org.au 

We’re the builders and curators of futureheat.info, a globally recognised website dedicated to 

renewably fuelled heating. https://www.futureheat.info 

  

https://www.a2ep.org.au/
https://www.futureheat.info/
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Preface to A2EP recommendations for a NEPS 

A2EP is a long-standing advocate for better energy performance. Our view is that energy 

performance (or productivity) improvement is economically necessary, commercially imperative and 

technically possible. Energy productivity improvement is an essential contributor to decarbonisation. 

The reverse is true also: efforts to decarbonise can drive energy productivity improvement.  

Our work over recent years has focused on the ‘how to’, particularly in the manufacturing, 

agriculture and freight transport sectors. Our approach to a National Energy Performance Strategy 

(NEPS) is to build on existing institutions but to bring the demand side of markets to the fore. We 

acknowledge that ‘energy’ is complex and contested. We believe that the potential for energy 

performance - driven by better equipment, digitalisation and integration, appropriate regulation and 

new business models – is underestimated and undervalued. Energy productivity improvement is 

crucial to: 

• maintain reliability of the services driven by energy 

• optimise the cost of providing those services 

• alleviate stress and risk in energy supply chains 

• minimise CapEx and OpEx for energy-related infrastructure  

• secure local manufacturing and jobs 

• facilitate the transition from natural gas  

• reduce emissions. 

The International Energy Agency (IEA) advises that “doubling the current rate of energy intensity 

improvement – a key measure of the economy’s energy efficiency – from 2% to 4% per year over this 

decade is required to meet the IEA Net Zero Emissions by 2050 Scenario. Compared to the case with 

current policy settings, this has the potential to avoid 95 EJ a year of final energy consumption; 

equivalent to the current final energy consumption of China”. The rate of energy intensity 

improvement in Australia, over the last decade, is an average 1.5%. 

Key priority considerations for an Australian NEPS include: 

• A focus on aggressive innovation across end-use sectors, not just incremental improvement or 

roll-out of existing solutions 

• Substantial efforts to learn from past experience in Australia and the latest developments in 

other countries as the need for urgent emission reduction to be integrated with innovative and 

sometimes disruptive economic development based on emerging technologies and business 

models.  

This submission is focused on the industrial and commercial [buildings] sectors and on electricity and 

natural gas, which are focus areas for A2EP’s activities. It is essential that a NEPS also properly 

considers the residential sector, construction, the agriculture and transport sectors, and other fuels, 

particularly liquid fuels. Ideally, it should consider the relationships between them; value chains 

investigated by A2EP highlight the interdependence of participants, inefficiencies that occur at 

interfaces, and the significance of end consumers, who fund most upstream activity and whose 

perceptions and preferences regarding services they want shape the nature of activity in each value 

chain. 
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Executive summary 

The Australian Alliance for Energy Productivity (A2EP) is an independent, not-for-profit coalition of 

industry and research leaders helping Australian businesses pursue a more successful future by 

producing more with less energy. An emphasis on energy productivity (performance) from 

businesses, households and governments can deliver significant economic and environmental 

benefits, strengthen energy independence and increase global competitiveness. 

The consultation paper nominates four benefits from better energy performance:  

• lowering energy consumer costs 

• reducing emissions 

• taking pressure off the system 

• improving health and comfort. 

In our submission we acknowledge those outcomes and add these four: 

• maintaining reliability of the services driven by energy 

• minimising CapEx and OpEx for energy-related infrastructure 

• facilitating the transition from natural gas 

• increasing productivity and profitability. 

Through consultation with our extensive energy consultant network, we estimate that energy 

productivity improvements can deliver 20-30% improvement in energy performance across the 

manufacturing, agriculture and freight transport sectors (see section “Energy productivity - three real 

world examples”). 

To achieve this 20-30% improvement, we recommend that a National Energy Performance Strategy 

implement these six recommendations: 

1. Define energy performance for the commercial and industrial (C&I) sectors 

2. Engage energy users for action 

a. Utilise effective features from the Energy Efficiency Opportunities program 

b. Build an industry of expert energy advice 

c. Incentivise metering and data analytics  

d. Introduce mandatory reporting (e.g. waste heat), after supporting Item c. 

e. Work with energy retailers to focus on outliers that can achieve larger gains 

3. Guide the major transitions  

a. Transport 

b. Agriculture 

c. Demand management to orchestrate with renewable electricity 

d. Renewable heating to displace fossil fuels in four steps 

4. Harmonise programs and incentives and make them more accessible 

5. Commit long-term to a framework of initiatives 

a. Grants for energy assessments, feasibility studies and technology selection  

b. Rebates for metering and monitoring systems 

c. Tax incentives for upgrading or installing more energy productive equipment or 

processes 

d. Dedicate research cooperative research centres (CRCs) to validate performance and 

provide knowledge sharing of new technologies which were supported by grants 

e. Increase resources for extending and implementing performance standards 

6. Demonstrate community benefit for the framework of initiatives. 
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1. Define ‘energy performance’ for commerce and industry 

An understanding of ‘energy performance’ improvement should consider: 

• energy in value chains so that we don’t “rob Peter to pay Paul” and encourage outsourcing or 

offshoring, particularly of manufacturing 

• that energy is a key input to adding value, not something that necessarily needs to be 

reduced or conserved 

• that it is the most economically efficient way to decarbonise energy supply 

• potential for flexibility in energy use (e.g. in manufacturing) that enables flexible demand. 

 

For industrial sectors the definition of performance is: 

The amount of value-add per primary energy used, and  

the emission intensity of the energy being consumed.  

The former should drive productivity, jobs and profits. The latter should drive fuel switching to 

renewable sources supported with load flexibility and orchestration that will better match energy 

demand to renewable energy supply and drive down the cost of energy whilst improving reliability. 

Note that accurate measurement of emission intensity requires the reporting and matching of 

marginal emission factors which is currently not available.  

We understand that for the residential market where energy is not turned in to economic profit or 

where energy is less likely to be understood, that an energy efficiency measure should be used. 

 

2. Engage energy users for action 

For various reasons, most energy users are usually not engaged with energy performance unless 

prices are dramatically increasing, which results in quick fixes rather than strategic investment. This 

was not the case for many large energy users from 2009 to 2012 when the Energy Efficiency 

Opportunities Program (EEO) resulted in significant investment and improvements in energy 

productivity. These investments were based on data-driven assessments of opportunities that 

informed thorough business cases. There are lessons to learned from EEO. To engage energy users 

on a sustained basis we recommend: 

a) Utilise features from the Energy Efficiency Opportunities Program such as the methodology 

that secured engagement and commitment from multiple layers and departments in 

organisations. 

b) Build an industry of expert energy advice by supporting new courses in energy productivity 

and manufacturing engineering and supporting industry associations to provide knowledge 

sharing in energy productivity (explained further below in Appendix 1: further reading on key 

issues - Understand how businesses get information and make decisions) 

c) Metering and data analytics using Industry 4.0 and Internet of Things (IoT) solutions has 

exciting potential to make engagement and action easier and more profitable. See further 

information below in Recommendation #5: Commit to a long term framework of initiatives 

and Appendix 1: further reading on key issues. 

d) Mandatory reporting (e.g. waste heat) which borrows from successful programs such as EEO 

and NABERS this can engage finance departments in organisations which are often the key to 
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unlocking investment in energy performance. Note this must be accompanied with a metering 

rebate program to achieve minimal administrative burden to manufacturers. 

e) Work with energy retailers to focus on outliers - to gain quick results that can be celebrated, 

focus should be placed on outliers as explained further below in Appendix 1: further reading 

on key issues 

 

3. Guide and support transitions 

From A2EP’s consultation with our extensive energy consultant network, energy productivity 

measures are likely to deliver 20-30% improvement in energy performance. The majority of 

decarbonisation will come from the switch to renewable energy sources. We believe that the current 

policy levers will achieve significant decarbonisation of the electricity grid which leaves transport and 

renewable heating as the main sectors needing policy attention however several sectors need policy 

and deep knowledge sharing support. 

Transport 

While the consultation paper highlights the need for improved energy performance in industry and 

supply chains, it overlooks the urgent need to focus on all segments of the transport sector, 

particularly freight vehicles. The transport sector alone accounts for almost a quarter of Australian 

energy consumption, far eclipsing manufacturing, mining or construction. No strategy aiming to 

boost national energy performance can afford to overlook transport’s contribution.  

The National Electric Vehicle Strategy does bring welcome attention to decarbonising Australia’s road 

fleet, but this overlooks key energy efficiency considerations of critical relevance to the consultation 

paper, namely that: 

• It focuses overwhelmingly on the sale of new vehicles which represent only a tiny proportion 

of transport energy demand 

• Even an aggressive shift to electric vehicles (EVs) will take decades to flow through to the 

broader industrial supply chain 

• Cars and trucks are long-lived assets and a gradual uptake of new EVs will do little for the 

energy efficiency of the millions of vehicles already on Australia’s roads 

• Most businesses and industrial supply chains are already seeking urgent relief from 

ballooning energy prices, including liquid fuels; only improved energy efficiency can bring 

relief in the short-to-medium term. 

Highlighting the critical gap in transport energy policies and their impact, the most recent emissions 

projections from the Department of Climate Change, Energy, the Environment and Water (DCCEEW) 

show Australia’s transport emissions will increase by 10% from today’s levels by 2030. These 

projections also already assume some shift to electric vehicles, suggesting more needs to be done 

with non-EVs. 

Instead of a narrow focus on technological transition, Australia needs a National Energy Performance 

Strategy that accounts for Australian freight and supply chains as an integral part of national energy 

consumption. It was thought that the previously announced Freight Energy Productivity Program 

(FEPP) would start this process for freight transport, but the status of the program, and related 

funding commitment, is unclear. 
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A2EP has been at the forefront of embedding this thinking within broader efforts to improve 

Australia’s energy performance. Our Freight Leaders Roundtable and our freight energy roadmap 

found enormous potential to accelerate energy productivity in freight transport by 2030. We would 

welcome any opportunity to brief the Department further in establishing a comprehensive energy 

performance strategy that realises the opportunities presented by the transport sector. 

 

Agriculture 

Australia has the opportunity to re-invigorate rural and regional economies while supporting also 

agricultural efficiency and decarbonisation. This can be done by matching high efficiency electrical 

equipment with on-farm solar photovoltaics (PV), battery and thermal storage, and control systems 

to deliver low-cost, emissions-free heating, cooling, processing and on-farm mobility. 

The sector is responsible for 1.9% of the nation’s gross domestic product (GDP) and 2.6% of 

employment, making it an important consideration in decarbonisation of the economy. The 

agriculture sector is responsible for 2.3% of final energy consumption in Australia1 and about 14.9% 

of the country’s total emissions.2 On-farm energy consumption contributes about 9% of total 

emissions in the agriculture sector,3 meaning energy performance improvement can make a small 

but important contribution towards reducing agricultural emissions. Petroleum refined products 

account for 90% of agriculture energy use.4 

The benefits of energy performance improvement in agriculture include increased reliability of 

supply, independence from grid/global supply, improved energy security, better energy management 

through improved collection and application of data, collateral matters such as improved business 

practice, yield and profit. These benefits accrue to the agriculture sector as in other sectors. And the 

same simplified four-step approach to energy performance improvement applies as to other sectors: 

1. Optimise the need for services that rely on energy. 

2. Optimise the equipment that provides these services. 

3. Electrify where and when possible. 

4. Replace fossil-fuelled energy sources with renewables and lower-emission fuels. 

Energy performance improvement in agriculture can be linked to other benefits including waste 

minimisation and management, electricity and [bio]gas production for own use and sale. 

A NEPS can facilitate energy performance improvement in agriculture by helping farm businesses to 

understand what is possible, with what benefits and costs and then by supporting action through 

funding for pilots and demonstration, deployment of metering and monitoring systems, provision of 

expert on-farm advice and financial incentives. 

 

 
1 Department of Industry, Science, Energy and Resources (DISER), 2020, Australian Energy Update 2020, Table 
H2 Total final energy consumption in Australia, by industry, energy units 
2 Department of Industry, Science, Energy and Resources, 2021, Quarterly Update of Australia’s National 
Greenhouse Gas Inventory: March 2021 
3 Gjerek M, Morgan A, Gore-Brown N, Womersley G. (2021). Diesel Use in NSW Agriculture and Opportunities 
to Support Net Zero Emissions. Sydney: Australian Alliance for Energy Productivity.  
4 Department of Industry, Science, Energy and Resources (DISER), 2020, Australian Energy Update 2020, Table 
F1 Australian energy consumption, by industry and fuel type, energy units  

https://www.a2ep.org.au/post/freight-leaders-convene-roundtable-on-energy-productivity
https://www.a2ep.org.au/_files/ugd/c1ceb4_a4ed3be12b904043a82a14cde9feafef.pdf?index=true
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Demand management to orchestrate with renewable electricity 

As illustrated by the RACE for 2030 CRC report on demand flexibility, the pre-conditions for 

commercial and industrial sectors to focus on demand flexibility are largely not met. Clearer price 

signals and incentives are required to transition energy users from expecting energy to be available 

like water from a tap to being an input that needs to be orchestrated with production.  

 

Renewable heating to displace fossil fuels in four steps 

For Scope 1 emissions from natural gas and coal, typically for process heating, the ‘transition’ is all 

about electrification, bioenergy and hydrogen. After more than five years dedicated to research on 

renewable alternatives for process heating, A2EP is a global leader in the field. Utilising thousands of 

hours of industry outreach we are able to advise on the likely path for industrial transition to 

renewable fuels, though it should be noted that a large percentage of current heat demand has not 

locked in a renewable fuel pathway as further research is required to determine the most 

economical methods. Utilising A2EP’s experience with renewable heating technology studies, 

extensive industry outreach and global trends, an estimation of future renewable fuel heating by 

technology is presented below. 

Figure 1 is from ITP’s report ‘Renewable energy options for industrial process heat’ (2019), funded by 

the Australian Renewable Energy Agency (ARENA). This excellent report segmented industrial 

process heating by temperature delivered rather than required. (Note this approach provides good 

guidance for high temperatures but lacks detail to guide renewable technology selection for lower 

temperatures as the demand temperature can be 200 °C lower than the supply temperature.) 

 
 

Figure 1: Total final energy consumption for Australia with detail for industrial heating 

Source: ITP et al 2019, Renewable energy options for industrial process heat 

 

 

 

https://www.racefor2030.com.au/project/flexible-demand-and-demand-control-technology-and-development/
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Step 1: Reduce heating demand and heating temperatures 

Implement energy efficiency improvements (heat recovery, process integration, etc.) guided by a 

Marginal Energy Productivity Cost Curve which also valorises ‘non-energy benefits’ e.g. a carbon 

price, reduced water demand, etc.  

This should reduce process heating demand from 900 PJ to less than 800 PJ.  

 

Step 2: Review process demand temperatures, especially below 250 °C to help guide technology 

selection. 

We expect this will indicate the demand for heating below 150 °C to be >20%, which is suitable for 

high-temperature heat pump technologies. 

 

Step 3: Focus on solutions that are readily available and commercially viable, e.g. heat pumps, 

mechanical vapour recompression (MVR) and electrode boilers for <250 °C providing approximately 

50% or 400 PJ of heating, after implementing energy efficiency measures. Divert biomass used for 

low temperature heating towards high temperature needs, e.g. utilise sugar cane bagasse for high 

temperature heating via conversion to biogas/biomethane then transport via pipeline. 

 

Step 4: Support the development of biogas/biomass and hydrogen industries providing the balance 

of 400 PJ where electrification is not feasible. 

In summary, 900 PJ reduces to 800 PJ with energy productivity improvements and the split between 

renewable heating alternatives as show here in Figure 2 
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Figure 2: A2EP’s estimate of future renewable heating technology split  

 
 

 

4. Harmonise programs and incentives, make them more accessible 

Right now, the states and the commonwealth have multiple overlapping programs and policies 

making it difficult for businesses to navigate and difficult for advisors to support them. Most of the 

schemes that specifically support energy productivity and decarbonisation activities are overly 

onerous and do not utilise the potential of Industry 4.0/IoT solutions which can deliver metering, 

monitoring and analytics at a greatly reduce cost compared to currently mandated methodologies.  

From our experience a large portion of the energy performance opportunities in manufacturing save 

between 10-20,000 GJ/year of energy. The measurement and verification methods currently 

available through ‘white certificate’ schemes are too onerous and too uncertain, often resulting in no 

credible benefit being attributed through the proponent’s cost benefit analysis for the project, and 

so reducing the chance of implementation.  

Harmonised and clear methodologies for certificate generation are urgently needed along with a 

method of remuneration that provides for part payment upon project completion (on a technically 

rigorous deemed basis) and the balance upon completion of a measurement and verification 

program. This approach secures much needed cash flow as well as energy performance verification. 

As outlined in Appendix 1: further reading on key issues below, various changes need to be made to 

streamline programs.  

 

  

400 PJ for heating below 250 °C, utilising 
MVRs (20-40%) heat pumps (10-20%), solar 
thermal (5-15%) and electrode boilers (40-
60%)  

400 PJ for heating from 250 to 800 °C, 
utilising bioenergy (25-40%), electrification 
25-40%) and hydrogen (20-40%) 

20% 

28% 
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5 Commit to a long-term framework of initiatives 

Feedback from A2EP’s consultation with members and networks for this submission has clearly 

indicated the need for certainty around policy and programs for much longer than a three-year 

period. 

Following extensive research on the effectiveness of various programs, A2EP recommends the 

following general guide as input for a detailed framework of initiatives to support change: 

a) Rewards for design competitions to kick start innovation for renewable process heating in the 

commercial (aquatic centres) and industrial sectors as well as for compressed air alternatives. 

b) Grants for feasibility studies and decarbonisation planning to help companies assess energy 

productivity improvements and process heating innovations which will reduce barriers and 

gain momentum for change. 

c) Rebates to subsidise the cost of metering and monitoring solutions. 

d) Grant funding to support early adopters of new technology to overcome the 50-200% 

premium paid by early movers, with a quid pro quo of knowledge sharing from inception 

through to operation of the technology. 

e) Instant expense write-offs and accelerated depreciation for energy productivity investments 

to help business cashflow for such investments. The COVID stimulus measure accelerated 

depreciation has been enthusiastically utilised over the last 18 months indicating that this can 

be an excellent method to stimulate investment. 

f) Finance of energy productivity projects which will typically range from $1-10 million via low-

cost loans funded from the Clean Energy Finance Corporation (CEFC). 

g) Funding for research (including through CSIRO, the CRC program) to validate performance 

and provide knowledge sharing of new technologies and processes supported by grants. 

h) Performance standards development as outlined in Appendix 1: further reading on key issues 

 

6 Demonstrate community benefit for the framework of initiatives 

To ensure a strong social license for such programs an integral part must be the demonstration of 

community benefits such as clearly related employment opportunities, increased remuneration and 

impact on lowering residential energy costs. 

An example: A program that transformed commercial and industrial sites into semi-centralised 

renewable energy virtual power plants (VPPs) utilising solar PV to deliver reduced need for network 

augmentation, critical mass for community batteries, easier demand orchestration and provide low-

cost energy to nearby communities on the weekends when business energy demand is low. This 

could support weekend charging of EVs or running an air conditioner on a summer’s day.  

As shown from the aerial photos below, commercial and industrial centres (seen as white roof-tops) 

are distributed throughout our major cities and close to residential centres. 
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Islands of VPP opportunity seen in white below for Sydney, Melbourne and Brisbane, respectively. 
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Figures 3, 4 and 5: commercial zones are perfectly placed around metropolitan areas to provide local, 

low-cost electricity. 
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Questions from the consultation paper 

Industry sector questions 
 

What are the most cost-effective interventions industry can make to improve the energy efficiency 

of new and existing operations? 

Energy productivity interventions happen daily in industry but the reward for these activities is 

usually not measured or recognised. A plant operator turning off an air compressor when the plant is 

not operating or a fitter fixing a steam leak are among the most cost-effective interventions possible. 

Why aren’t these interventions celebrated and replicated? We believe the answer is; focus and 

metering. 

 

Conceptual interventions that improve energy efficiency: 

• benchmark performance of utilities and processes – monitor and report to benchmarks 

• promote metering, sub-metering, reporting, monitoring, fault identification 

• develop an abatement opportunities cost curve at the enterprise or site level and 

incorporate non-energy benefits (e.g. increased production) in to the cost curve 

• implement enterprise appropriate systems for continuous assessment and improvement 

• develop digital twins to aid consideration of interventions, identification of emerging faults, 

optimisation of systems 

 

Specific interventions that yield high return on investment (ROI): 

• Controls: optimised control and set points of equipment (e.g. compressors) and automated  

• Maintenance: e.g. stopping leaks, cleaning heat exchangers 

• Yield improvements: reduced product and energy losses 

• Process changes: implementing a new higher efficiency process  

 

All of the above must be supported by sub-metering to validate and celebrate the improvement. 

 

Soft interventions: 

• Supporting a company culture of continuous improvement 

• Rewarding energy productivity improvement. 

 

For new operations the focus is on getting a financial return as soon as possible to pay off the large 

debt burden incurred at the start of the project and minimising the risk and complexity of the new 

operation. In which case energy efficiency measures are often only implemented if they reduce the 

overall capital cost. Even then considerations such as concerns over the introduction of a new 

processing technique, such as heat recovery, may be considered too risky at the outset and 

dismissed. In addition, OpEx considerations and externalities such as carbon emission savings, may 

not be factored into final investment decisions at the initial design phase. Once a facility is complete 

and operational, costs to retrofit energy efficient systems and processes increase by 50 to 400%. This 

retrofit premium could easily be reduced with the preparation of an energy study during 

development which identifies energy use, as well as energy waste (e.g. hot gases up a flue). This 

should then be followed by an assessment as to possible ways to reduce overall energy use and 

waste, as well as designing the operation for later upgrades in energy performance and/or fuel 

switching. A thorough energy productivity opportunities report should be supported for all new 
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operations above a CapEx threshold of say $10 million or 20,000 GJ energy consumption. An 

improved framework of incentives for energy performance measures which support companies 

through initial design consideration and/or subsequent retrofit processes will encourage greater 

momentum across more businesses and sectors.  

 

What are the potential financial and non-financial barriers to investment in better energy 

efficiency for industry? 

Most C&I operations see energy required as a simple reflection of the installed machinery and 

number of units produced. The notion of improving energy productivity at the initial design stage 

and/or through an integrated, whole-of-operations approach is significantly less common. This can 

be demonstrated by many of the financial and non-financial barriers listed below being fairly 

common across most C & I sectors. 

 

Financial barriers 

Most operations regard energy as a cost of doing business not a cost of goods sold, i.e. they are not 

able to link energy usage to production output and/or revenues. The impact of energy efficiency 

actions (e.g. maintenance) are typically not identifiable due to lack of sub-metering and therefore 

not recognised, rewarded and prioritised. The use of ‘payback’ for energy productivity project 

assessment resulting in a narrow financial view of the benefits and a focus on achieving a payback 

before the warranty has expired. Other issues include: 

• Generally lower ROI when compared to other investment opportunities for example an 

automated warehouse which reduces labour input costs 

• Non-energy benefits (e.g. higher production potential or lower water consumption) not 

incorporated in to cost – benefit analyses 

• Internal competition for capital investment which is typically consumed by business-as-usual 

(BAU) or production expansion projects 

• The cost of energy relative to other input costs (materiality) 

• Assessments of risk re benefit and payback 

• Over specified or poorly specified equipment performance for retrofit projects due to lack of 

data which leads to lower ROI 

• High cost and low availability of construction labour (electricians, boilermakers, fitters, etc.) to 

implement and operate energy efficiency projects. 

 

Non-financial barriers 

Non-financial barriers to action include: 

• Poor feedback on ROI from previous energy productivity investments due to lack of baselines, 

pre- and post intervention metering and energy performance testing 

• Lack of internal capacity for assessment of opportunities, benefits, costs 

• Lack of demonstrable success amongst peers 

• Uncertainty about impacts on business processes and continuity 

 

 

What can be done in addition to existing measures to reduce these barriers to investment? 

Improving energy performance requires a number of fairly universal steps, although the ultimate 

solution will be tailored specifically to the individual C & I operation. If we wish to see widespread 
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momentum in the C & I sector to greater energy productivity, we need a more coherent, harmonised 

framework of incentives which help de-risk the investment in each phase. The type of incentive may 

vary at each stage. For example, where the financial cost to the business is modest (such as an 

energy audit), grants may be the most suitable. Where the financial cost to the business is highest, 

low cost loans, accelerated depreciation or other incentives may be more appropriate. And where 

businesses are being encouraged to consider the potential to provide benefits beyond their own 

operations to local communities , then revenue incentives may be more appropriate.  

 

Figure 6: Overview of energy performance improvement program 

 
Potential other options include: 

• Support new Industry 4.0/IoT solutions that reduce the cost of obtaining energy and process 

information to help optimise the investment and ensure post implementation performance 

measurement is undertaken. 

• Reframe business cases to consider ‘return on investment’ instead of ‘payback period’. 

• Training for the development of business cases that consider and value non-energy benefits 

including productivity. 

• Address identified financing constraints with development of energy or heating ‘as a service’ 

models. 

• Support for research organisations to verify the performance of new technologies and support 

for industry associations to deliver knowledge sharing activities. 

 

How can electrification and demand management support Australian businesses to be competitive 

and reduce emissions? 

Zero or low-carbon electrification of as many industrial processes as possible is a fundamental 

imperative if Australian businesses wish to maintain or improve their market share, retain their social 

license and minimise the cost of their energy requirements. Where electrification is not suitable, 

such as high-heat industrial processes which currently rely on gas, it is usually still possible to both 

improve energy productivity and reduce carbon emissions with existing technologies. 

Understanding where, when and why a business consumes energy is critical to its ability to manage 

demand, engage actively in a two-way energy market and invest in own energy safety nets if/as 

required (e.g. long duration storage). 

• Solar PV provides low-cost energy which is decoupled from fossil fuel market volatility. If the 

business can optimise the utilisation of solar PV resources by careful sizing of the system or/and 

via demand management then the organisation is likely to see lower input costs. 

• Electrification is likely to power end-use services more cost effectively and with lower emissions 

than with fossil fuel alternatives including natural gas. 

• Demand management, integrated with utility/process automation and where appropriate 

distributed energy resources, is key to optimising site/facility performance and can contribute to 

grid/system reliability and efficiency. 
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Commercial questions 
 

What are the key opportunities to improve the energy performance of new and existing 

commercial buildings and operations? 

Firstly, there is a need to reframe in terms of carbon performance, not just energy performance so 

that commercial buildings are rewarded for flexibility in energy usage that better aligns with 

available renewable energy supply. 

 

Recommended actions: 

• Promote metering, sub-metering, reporting, monitoring, fault identification. 

• Promote the digitalisation and automation of standard operations: heating, cooling, lighting. 

• Promote the uptake of heat pumps for standard operations including heating, cooling, domestic 

hot water (DHW) 

• Democratise energy data usage which can help with assessment and modelling of building 

performance. 

 

For new buildings, embodied carbon needs to be considered. This will drive material efficiency 

improvements. Such material efficiency improvements usually require more design work which 

creates more jobs. 

 

What are the most cost-effective private interventions businesses, including small businesses, can 

make to improve the energy performance of their buildings and operations? 

In general, there is insufficient data and research to prove which energy interventions for buildings 

are the most cost effective with many solutions grossly overestimating (and overstating) their energy 

impact, e.g. reflective films on windows. More research and regulation is required to make suppliers 

more accountable whilst supporting the implementation of more energy data monitoring (e.g. 

building energy performance trending which automatically allows for changes in ambient weather 

conditions). 

 

More research/regulation to help owners/buildings: 

• assess (baseline) state of building performance and plan/budget for improvement 

• assess state of electricity network connection and metering systems to ensure fit for purpose 

• consider potential for distribute energy resources (DER) e.g. rooftop solar. 

More research/regulation to help occupants/operations: 

• assess (baseline) state of equipment and process performance and plan/budget for improvement 

• ensure equipment is maintained properly 

• ensure that energy is used only if/as required: meter, monitor, automate, benchmark. 

 

What are the barriers to investment in better energy efficiency for commercial businesses? 

Whilst most major building owners have made commitments to decarbonise, the capacity and 

knowledge of consultants, contractors and facility managers to implement the technologies to 

deliver better energy performance is lacking. The main barriers are: 

 

• split incentives between owners and tenants 
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• lack of understanding (demonstration) of benefits of better efficiency buildings for both owner 

(investor) and tenants  

• lack of detailed data to assess opportunities as well as confirm improvements achieved from 

upgrades 

• sense of complexity and scope “too big, too hard, too costly” 

• lack of capacity to implement projects and improvements. 

 

How can government further empower and assist businesses to realise savings through energy 

performance measures? 

The technologies to achieve improved energy performance are already available with many 

technologies that are easy to implement already being done under existing incentive schemes (e.g. 

LEDs). Getting action on technologies that are not as easy to implement is often a case of awareness 

and prioritisation, supported by a competitive marketplace. Government can better support this by: 

 

• harmonising energy savings and emissions reduction initiatives, extend nationally and identify 

priority activities, measures and methods 

• providing incentives for investment through tax and other benefits (e.g. instant asset write-off) 

• extending GEMS/MEPS to a wider range of technologies used in business settings 

• expanding NABERS program to be comprehensive across different building types, e.g. aquatic 

centres 

• training of architects, engineers, builders, developers and investors in the need and value for 

energy efficiency 

• creating demand for low-carbon/low-energy products by developing a green label scheme for 

commodity products which show the embodied carbon/energy and allowing for a premium to be 

paid with government contracts for products and services that have a better energy performance 

 

How can government support businesses to better utilise digitalisation to improve energy 

performance? 

From our network of energy consultants that reaches more than 1,000 large energy users, we can 

confirm that energy data for most energy users is inadequate to perform high quality energy audits 

with optimised recommendations. We therefore welcome any government support program which 

helps address this lack of energy information which can be done with the following:  

 

• incentivise sub-metering, promote monitoring and link energy with carbon, benchmark 

• invest in knowledge sharing: case studies that address energy, carbon and other benefits 

• promote digitalisation to automate equipment and relationships with DER and demand 

management (DM) 

• incentivise energy retailers to work with upper quartile energy users to improve their energy 

performance. 
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Overarching questions 
 

How does better energy performance support decarbonisation (electrification, bioenergy etc)? 

The IEA has deemed energy efficiency as ‘The First Fuel’ due to the multiple benefits to overall 

energy cost and decarbonisation. In an Australian context that can be achieved by: 

 

• investment in energy performance typically has a negative abatement cost (i.e. it is a profitable 

investment) and it reduces the economics of decarbonisation projects therefore accelerating 

their implementation 

• optimising whole-of-system requirements, minimising overall demand for the supply and 

transmission of electricity and fuels 

• focusing attention on energy requirements and resulting carbon, options for change 

• supporting a culture of optimisation with a focus on productivity. 

 

How can demand management technologies be integrated into new and existing operations? 

Without the right price signals and incentives, energy productivity and electrification activities will be 

completed without full consideration for demand management. This can be improved by: 

 

• Distribution networks - identify, quantify and communicate demand response potential and/or 

requirements. 

• Energy retailers - bring to market services and products that are comprehensible, beneficial and 

easily integrated. 

• Energy consumers - begin with an assessment of network connections and metering systems to 

ensure fit for purpose. 

• Thermal storage technologies - can be used to provide lower investment costs in electrification 

technologies, e.g. heat pumps as well as demand management opportunities. Assessment for 

thermal storage to provide demand management for new facilities can be incorporated in the 

operation’s Environmental Impact Statement. 

 

Governance questions 
 

How can demand considerations be better integrated into Australian energy governance and what 

are the priorities for change? 

Demand considerations can be better integrated by: 

 

• developing and applying better quality energy efficiency data into models and forecasts for 

demand 

• better linking marginal abatement costs with energy system augmentation costs 

• developing and applying ‘productivity dividends’ to electricity system planning and investment 

• considering the development of an ‘integrated energy plan’ that includes all of the key forms of 

energy supply and the relationships between them, including change over time. 
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What new or modified coordination mechanisms or institutional responsibilities would be 

appropriate to better drive energy performance action in the future? 

The following should be considered: 

• The fostering of national harmonisation and consistency where appropriate e.g. ‘energy savings 

initiatives’. 

• Tasking the Australian Energy Market Operator (AEMO) with the development of better quality 

energy performance data. 

• Mandating that AEMO produce an annual Demand-side Statement of Opportunities in parallel 

with the Electricity and Gas statements. 

• Mandate that AEMO consider energy performance improvement as ISP Development 

Opportunities. 

 

Targets questions 
 

Would an energy efficiency target or targets be suitable for Australia? 

An energy productivity target for commodities (milk, cement, etc.) will assist in creating awareness 

and action to improve. A target that only focuses on energy reduction will likely encourage 

outsourcing and offshoring. There could also be other negative collateral outcomes. For example, a 

dairy farm forced to reduce energy consumption will use less hot water but more chemicals for 

cleaning which will give lower on-site energy usage but result in more polluted wastewater and 

higher Scope 3 emissions resulting in higher overall costs and emissions. 

 

Learning from the earlier Energy Efficiency Opportunities program, the approach of getting 

businesses to disclose their opportunities and their plans to address them is very effective in getting 

action and improvement. 

 

What is the most appropriate methodology for designing and implementing a target that 

effectively drives demand side action towards Australia’s overall net zero target? 

For industry, demands for energy reduction beyond approximately 30% will drive 

outsourcing/offshoring and carbon leakage. A multi-faceted approach is needed which incorporates: 

 

• Incentives – support demand for low energy / low carbon products with labelling, tax 

incentives, subsidies, grants. 

• Enablers – support energy awareness with metering using new IoT technologies, 

monitoring systems, AI enabled energy advice platforms and energy audits. 

• Recognition - awards for low-energy products. 

 

How should progress towards an energy efficiency target be measured? 

For the industrial sectors, energy productivity should be targeted, rather than energy efficiency. A 

straightforward energy efficiency target will not incentivise high productivity end user services and 

optimised value chains. Rather it will drive out-sourcing of emissions to consumers and to sub-

suppliers both of which may have less ability to reduce energy consumption. An economy wide 

mandate for energy efficiency will drive the economy away from manufacturing and towards 

services. Energy productivity as measured by the amount of value add per product divided by the 

primary energy consumed will drive the right behaviours for industrial firms and supply chains.  
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Energy productivity – Three real world examples 

Using energy to improve productivity and profit is a great thing, however, as detailed in later 

sections, energy performance decisions are frequently made with inadequate energy-use data 

resulting in literally hundreds of large improvement opportunities possible. Below are just three 

examples that A2EP has been worked with over the last three years.  

1. Compressed air systems (CAS)  

Compressed air is understood to account for around 10% of industrial electricity consumption, 

although there is insufficient data to support this number. CAS are inherently inefficient and 

typically waste 90% of input energy (electricity). A2EP recently worked with the NSW 

Government on a program that involved subsidised assessments for more than 100 

manufacturing sites, for which CAS typically consumed 15% of electricity. The assessments 

identified interventions with average potential CAS-related electricity savings of 50% and an 

average payback period of 1-2 years. Most of these savings came from fixing leaks, rescheduling 

compressors and cleaning dryers and filters. A2EP prepared an extensive (world-leading) report 5 

on alternatives to CAS that could achieve far bigger energy savings and integrate smart, flexible, 

connected electronic replacements that could significantly enhance business productivity.  

Lessons: There has been little interest in basic maintenance and monitoring of CAS or adoption 

of the transformative options identified by A2EP. Low awareness, lack of an integrated 

alternative supply chain, perception of risk in change and lack of demonstration projects have 

undermined progress. 

 

2. Aquatic centres 

Aquatic centres in Australia are mainly heated with gas and they are very inefficient compared 

with global best practice. This is a system-level problem that begins with thermally poor buildings 

(with corrosion, condensation, unhealthy air quality and high maintenance costs) designed by 

architects and builders with little understanding of physics (in contrast to German architects) 

resulting in extremely inefficient heating systems that poorly utilise large amounts of input 

energy and waste heat. Attempts to introduce improved approaches met surprisingly strong 

opposition from designers and engineers. Efforts by A2EP, some councils and some consultants 

now seem to have begun a transition, but there is a long way to go.  

Lessons: Integrated approaches to design of the building and pool system is fundamental, as the 

building thermal performance and layout, management of waste heat (hot humid air) and 

pump/fan energy systems dominate energy waste. Lack of familiarity among designers and 

engineers, established supply chains, gas industry influence and broad ignorance among 

councillors and council staff were key issues. Lack of suitable products and design guidelines, 

challenges in getting demonstration projects in place, and lack of energy (especially gas) and 

water monitoring and data analytics all contributed to the barriers. There is potential to retrofit 

existing facilities for significantly improved performance as highlighted in a recent project 

reported online.  

  

 

 
5 A2EP, Compressed air systems, emerging efficiency improvements and alternative technologies:  
Review, background research and examples, August 2020 (https://022fdef7-26ea-4db0-a396-
ec438d3c7851.filesusr.com/ugd/c1ceb4_d266b903584b49879de7ecfbe8b70b5e.pdf?index=true) 
 

https://www.energy.nsw.gov.au/business-and-industry/programs-grants-and-schemes/energy-savings-scheme/get-funding-business-equipment-upgrades/compressed-air
https://c9cdneca.azureedge.net/media/3160/ceo21021-a2ep-optimising-energy-use-in-swim-schools-negawatt-projects.pdf?rnd=133126021550000000
https://c9cdneca.azureedge.net/media/3160/ceo21021-a2ep-optimising-energy-use-in-swim-schools-negawatt-projects.pdf?rnd=133126021550000000
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3. Product recovery 

For most manufacturing facilities, yield is king. Every kilogram of lost product is money, energy 

and embodied carbon going down the drain. Solutions exist to recover lost product such as 

centrifuges used to recover beer from yeast or membranes to regenerate chemical cleaning 

streams. Each of these solutions require energy to recover lost value but overall provided 

additional added value and lowered embodied carbon. 

Lessons: A pure energy efficiency approach to energy performance will not deliver the best 

possible outcomes. A productivity approach that considers an entire value chain must be 

prioritised over a simple energy reduction approach. 

More examples of successful interventions are provided in Appendix 2: case studies. 
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Energy productivity – The first fuel 

Leadership for transformation 

If energy performance improvement – for end-use and supply – is to deliver its potential for 

economic and emissions outcomes, leaders in government will need to make clear that the ‘energy 

transformation’ begins with a reframing. The future of energy is fundamentally about the services it 

enables, rather than methods and markets for delivery. 

The recently established Energy Ministers’ Meeting, the premier forum for federal, state and 

territory energy ministers to collaborate, has created a National Energy Transformation Partnership. 

A statement about the Partnership notes that it: 

“… is a framework for national alignment and cooperative action… 

“…in a new era of cooperation and collaboration, the time is right to work together on a new 

agreement to set the vision for Australia’s energy sector transformation to net zero. 

“… aims to provide additional certainty to support investment in renewables, storage and 

transmission…” 

 

One of seven principles for collaboration is to “recognise the role electricity networks and demand 

side participation will play in delivering the energy transformation”. And one of the six initial priority 

themes is to “understand demand evolution”, to:  

“cooperate on demand evolution and regional-level scenario planning, in the light of increasing 

electrification and demand management opportunities (including energy efficiency, distributed 

energy resources, electric vehicles and demand response).” 

These are the only direct references to energy use, demand, consumption. There is no reference to 

the services powered by energy, to energy performance or productivity, or to the integration of 

‘prosumption’ with consumption. If the NEPS is to succeed, energy ministers and the Transformation 

Partnership will need to address energy performance as a priority in its charter. 

 

Design and regulate for the realities of consumers and consumption 

Australia’s energy market frameworks and institutions are dedicated to supply-side matters. This 

starts with the National Energy Objectives, which refer to ‘price’ instead of ‘cost’. Energy productivity 

improvement may not reduce energy prices – indeed it may increase them but reduce overall costs 

to consumers or deliver improved services that have value. The focus of much energy market activity 

relates to short-term demand management focused on actions that will benefit market participants 

or deal with short-term transients, often at long-term cost to consumers. There is a near total 

absence of understanding of demand-side fundamentals resulting in a sustained failure to meet any 

the of the three Objectives, exemplified by the consumer-focused National Energy Retail Objective: 

“to promote efficient investment in, and efficient operation and use of, energy services for the 

long term interests of consumers of energy with respect to price, quality, safety, reliability and 

security of supply of energy.”  

The Energy Security Board (ESB) brings together the heads of the three national energy market 

institutions, the Australian Energy Market Commission (AEMC), the Australian Energy Regulator 

(AER) and the Australian Energy Market Operator (AEMO) and “provides whole of system oversight 

https://www.energy.gov.au/sites/default/files/2022-08/National%20Energy%20Transformation%20Partnership.pdf
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for energy security and reliability to drive better outcomes for consumers”. The ESB operates 

between ministerial masters on one hand and institutional interests on the other. The ESB should be 

tasked to ensure that ‘security and reliability’ are better informed by energy use-data and balanced 

by assessments of innovation and performance. The ESB could be tasked with a ‘whole-of-system’ 

emissions reduction target. 

Even allowing for the statutory constraints under which it operates, the AEMC continues to 

undervalue demand-side interests in its deliberative processes. This is well illustrated by a recent 

publication, How the national energy objectives shape our decisions. 6 The AEMC “undertakes 

reviews and provides advice to governments on improvements to current regulatory and market 

arrangements… monitors and reports on matters such as the level of competition in energy retail 

markets, future price trends and energy market performance”. Monitoring and reporting by the 

AEMC should better account for the demand side of energy markets including the energy 

performance of centralised generators and network systems. 

The AER makes determinations that structure energy supply systems and contribute to energy prices 

for the very long term “in the interests of consumers”. The AER continues to sanction the investment 

of billions of dollars for electricity and gas networks based on demand forecasts that draw on 

superseded consumption patterns, poor quality data and flawed econometric modelling. Even 

allowing for ‘uncertainty’ 7 the AER could better accommodate models for energy consumption that 

are aligned with significantly improved energy [use] performance. 

We acknowledge that reliability of energy supply is critical for households and businesses. However, 

it is also the case that forecasts of demand drive significant investments in the energy value chain 

that are eventually paid for by those households and businesses. This is the case regardless of 

whether energy is grid-supplied or locally produced. It is essential that forecasts of demand, across 

supply systems and at the consumer level, are realistic. And it is essential that investment decisions 

are based on assessment of optimised demand rather than on inflated or worst-case expectations. 

The 2022 Integrated [electricity] System Plan (ISP), developed by AEMO, canvasses four scenarios for 

development of the National Electricity Market (NEM) to 2050. The 2022 ISP notes that the 

“…decarbonisation of the NEM is a key pillar, which influences, and is influenced by, shifts in the 

other three: 

• Electricity sector decarbonisation, being the speed at which the carbon intensity of electricity 

generation approaches zero. 

• Fuel-switching from fossil fuels to zero or near-zero emissions alternatives, including 

electrification.  

• Energy efficiency through improved energy productivity and waste reduction. 

• Carbon offsets through non-energy emission reductions and sequestration, with technology-

based carbon sequestration likely accounting for 3-10% of all sequestered carbon (depending 

on the scenario).” 

For an illustration (literally) of the invisibility of end-users and the demand-side, see the ISP graphic 

reproduced later in this submission.  

Also developed by AEMO, the 2022 Electricity Statement of Opportunities (ESOO) describes the Step 

Change Scenario (the ESOO Central Scenario) for development of the national electricity market, 

 
6 AEMC, How the national energy objectives shape our decisions, October 2022 
7 AER, Regulating gas pipelines under uncertainty – Information paper, November 2021 

https://www.aemc.gov.au/media/99927
https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/forecasting-and-reliability/nem-electricity-statement-of-opportunities-esoo
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which involves rapid consumer-led transformation of the energy sector and co-ordinated economy-

wide action. In this scenario “… energy efficiency is as important as electrification…” 8. The 2022 ISP, 

developed with the same forecasts and modelling, assumes that in 2030 energy efficiency savings 

across the NEM total 22 TWh and electrification of the industrial and residential sectors boosts 

demand for electricity by 31 TWh. 9 

The 2022 ESOO notes that “[m]itigating a significant portion of … forecast growth in consumption for 

the business sector is the projected rise of energy efficiency ... Reduced energy consumption from 

increased energy efficiency is forecast to save between 4 TWh and 15 TWh by 2031-32 across the 

scenarios”. 

The NEPS could usefully unpack the assumptions behind these forecasts, along with what is required 

to achieve and exceed them, and then put in place tracking and mechanisms to ensure outcomes are 

delivered.  

  

 
8 AEMO, 2022 ESOO, p21 
9 AEMO, 2022 ISP, p31 
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Appendix 1: Further reading for key Issues 

Fix energy data 

It is widely acknowledged that energy-use data, from individual facilities to the national economy, is 

inadequate and unreliable. Information on the fundamental energy requirements of delivered 

services is almost non-existent. The increased uptake of ‘smart’ electricity metering has begun to 

address this issue, but inconsistently. It is critical that the right data is captured and translated into 

useful information for consumers and beyond, for policy makers, system designers and market 

regulators. It is important to access much improved data on the efficiency of gas use, not only to 

support gas efficiency improvement, but also to underpin informed costing and design of efficient 

and cost-effective electric alternatives. 

The NEPS should include a program of targeted investment in:  

• metering equipment 

• cloud-based systems for analytics, monitoring and automation  

• data aggregation, analysis and reporting.  

Energy analysis should utilise multiple data streams such as weather, production, occupancies, etc., 

so that useful, timely, actionable insights can be provided to decision-makers. 

Much of the data input to models used for significant policy and investment decisions is at best 

incomplete and inconsistent. By way of example, recent analysis undertaken for the federal 

government notes that: 

“as with the … [business mass market] commercial sector, literature quantifying the rate of 

market-led, or autonomous, energy efficiency improvement in the … industrial sector in Australia 

is limited. 

… energy efficiency improvement in the … industrial sector is inherently more challenging to 

quantify than for other sectors, due to the significant data limitations that characterise this sector 

it is not feasible to assess total energy efficiency change in the … industrial sector. As a result, the 

market-led component of change is also not known.” 10 

A NEPS should include measures to address and improve data quality. And in developing a NEPS, the 

limitations in data quality and biases inherent in assumptions that inform policy should be 

acknowledged. By way of example: 

“the Monash Multi-Regional Forecasting (MMRF) model incorporates an Autonomous Energy 

Efficiency Improvement (AEEI) parameter, which specifies the rate of annual energy efficiency 

improvement but not its source. In the long run, the AEEI parameter is assumed to be 0.5 per cent 

per year. The parameter is higher in the near term, averaging 0.8 per cent per year to 2025, to 

reflect a range of policies from the Australian and State Governments that drive improvements in 

energy efficiency.” 11 

Assumptions such as the AEEI parameter inform modelling and policy. They should be tested against 

reality and corrected as needed. 

 

 
10 Strategy.Policy.Research, Energy Efficiency Forecasts 2021 – Final Report, July 2021 p46 
11 Climate Change Authority, Climate Change Mitigation Scenarios, Modelling report provided to the Climate 
Change Authority in support of its Caps and Targets Review, Appendix A Modelling framework and assumptions 
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Identify sweet spots and outliers 

A2EP is concerned that economy- or sector-wide targets for energy performance might mask some 

opportunities for improvement. The sheer diversity of businesses and energy needs within a sector 

described as “industry” or “manufacturing” suggests an approach that looks for proven prospects 

while encouraging innovation. It would be possible to assess potential through any one or a 

combination of these filters: 

• Sectors - e.g. manufacturing 

• Sub-sectors - e.g. food and beverage 

• Processes - e.g. heating, cooling 

• Equipment and facilities 

• Supply or value chains 

• Comparisons of energy intensities of similar businesses: typically there is a broad 

distribution, and the outliers can be usefully targeted if they are identified. 

 

International experience should inform decisions about how to focus the NEPS and measures that 

derive from it. For example, and perhaps surprisingly, the IEA observes that: 

“... more than 90% of heat demand in light industry is low- and medium-temperature… despite 

having a lower energy footprint, light industry has a higher energy-saving potential than heavy 

industry, accounting for 70% of total energy savings of the industrial sector. These savings 

could help manufacturers produce twice as much value for every unit of energy consumed, 

along with many other benefits, including increasing competitiveness…significant 

employment.” 12 

By way of example, and with a view to ‘equipment and facilities’ a recent article authored by 

Northmore Gordon observes that “implementing effective solutions first requires good data. Utility 

benchmarking should be a top priority for all companies and organisations who wish to advance their 

decarbonisation efforts and take greater control of their own energy security”. 13 

 
12 International Energy Agency, Energy Efficiency 2021, pp76-77 
13 https://northmoregordon.com/articles/why-benchmarking-of-factory-utilities-is-key-to-unlocking-potential-
of-energy-
efficiency/?utm_medium=email&utm_campaign=December%202022%20Northmore%20Gordon%20Newslette
r&utm_content=December%202022%20Northmore%20Gordon%20Newsletter+CID_05750414a8b6d7e0bd907
94898949076&utm_source=Email%20marketing%20Campaign%20Monitor&utm_term=Click%20here%20to%2
0read%20the%20full%20article#gsc.tab=0 
 

https://northmoregordon.com/articles/why-benchmarking-of-factory-utilities-is-key-to-unlocking-potential-of-energy-efficiency/?utm_medium=email&utm_campaign=December%202022%20Northmore%20Gordon%20Newsletter&utm_content=December%202022%20Northmore%20Gordon%20Newsletter+CID_05750414a8b6d7e0bd90794898949076&utm_source=Email%20marketing%20Campaign%20Monitor&utm_term=Click%20here%20to%20read%20the%20full%20article#gsc.tab=0
https://northmoregordon.com/articles/why-benchmarking-of-factory-utilities-is-key-to-unlocking-potential-of-energy-efficiency/?utm_medium=email&utm_campaign=December%202022%20Northmore%20Gordon%20Newsletter&utm_content=December%202022%20Northmore%20Gordon%20Newsletter+CID_05750414a8b6d7e0bd90794898949076&utm_source=Email%20marketing%20Campaign%20Monitor&utm_term=Click%20here%20to%20read%20the%20full%20article#gsc.tab=0
https://northmoregordon.com/articles/why-benchmarking-of-factory-utilities-is-key-to-unlocking-potential-of-energy-efficiency/?utm_medium=email&utm_campaign=December%202022%20Northmore%20Gordon%20Newsletter&utm_content=December%202022%20Northmore%20Gordon%20Newsletter+CID_05750414a8b6d7e0bd90794898949076&utm_source=Email%20marketing%20Campaign%20Monitor&utm_term=Click%20here%20to%20read%20the%20full%20article#gsc.tab=0
https://northmoregordon.com/articles/why-benchmarking-of-factory-utilities-is-key-to-unlocking-potential-of-energy-efficiency/?utm_medium=email&utm_campaign=December%202022%20Northmore%20Gordon%20Newsletter&utm_content=December%202022%20Northmore%20Gordon%20Newsletter+CID_05750414a8b6d7e0bd90794898949076&utm_source=Email%20marketing%20Campaign%20Monitor&utm_term=Click%20here%20to%20read%20the%20full%20article#gsc.tab=0
https://northmoregordon.com/articles/why-benchmarking-of-factory-utilities-is-key-to-unlocking-potential-of-energy-efficiency/?utm_medium=email&utm_campaign=December%202022%20Northmore%20Gordon%20Newsletter&utm_content=December%202022%20Northmore%20Gordon%20Newsletter+CID_05750414a8b6d7e0bd90794898949076&utm_source=Email%20marketing%20Campaign%20Monitor&utm_term=Click%20here%20to%20read%20the%20full%20article#gsc.tab=0
https://northmoregordon.com/articles/why-benchmarking-of-factory-utilities-is-key-to-unlocking-potential-of-energy-efficiency/?utm_medium=email&utm_campaign=December%202022%20Northmore%20Gordon%20Newsletter&utm_content=December%202022%20Northmore%20Gordon%20Newsletter+CID_05750414a8b6d7e0bd90794898949076&utm_source=Email%20marketing%20Campaign%20Monitor&utm_term=Click%20here%20to%20read%20the%20full%20article#gsc.tab=0


National Energy Performance Strategy Consultation paper – A2EP response 
 

Australian Alliance for Energy Productivity | a2ep.org.au 28 

 
Figure 7: Graph from Northmore Gordon’s article on benchmarking of factory utilities. 

 

Develop policy and programs that are ambitious, actionable, accountable 

Recommended policies and actions include: 

• Harmonise and extend nationally energy savings or emissions reduction programs such as the 

NSW Energy Savings Scheme, the Victorian Energy Upgrades program, the SA Retailer Energy 

Productivity Scheme and the ACT Energy Efficiency Improvement Scheme. 

• Expand the Renewable Energy Target to include bioenergy. 

• Provide incentives for early adoption of energy productivity improvement technology to 

overcome first mover risk premium and encourage wider adoption through knowledge-

sharing. 

• Make permanent the instant asset write-off tax benefit for investments in energy productivity 

improvement. 

• Implement a nationwide compressed air system (CAS) innovation program such as that as 

developed by NSW OECC (previously DPIE), expanded to include demonstrations of high 

efficiency alternatives to compressed air. 

• Implement a nationwide energy metering/sub-metering and data analytics program to create 

the ability to match energy to output, assist in identifying energy savings opportunities and 

optimising maintenance and investment. 

• Develop a program for energy productivity improvement across value chains to ensure that a 

focus on (and investments in) energy performance identifies inefficiencies at interfaces 

between businesses and distributes benefits fairly between participants. 

• Establish a research, development and deployment program for low cost, high impact, easily 

installed retrofits for businesses and buildings in a range of priority sectors such as, for 

example, food and beverage manufacturing. 

• Launch a heat pump innovation centre and program with ongoing capability and substantial 

resources, and links to international development activity. It should cover commercial, 

industrial and residential issues and address the low level of competence at universities, trade 

training, consultants and supply chains. 

• Funding industry associations to provide on-going training and knowledge sharing for energy 

productivity and decarbonisation technologies. 
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Accelerate performance standards 

We recommend reviewing GEMS work program to accelerate harmonisation with major global 

standards and the development of systems-based rating tools and standards. 

 

Understand how businesses get information and make decisions 

The success of any strategy to improve energy productivity in industry is utterly reliant on an 

understanding of the ways in which firms are motivated to seek information, consider options for 

action (and inaction), understand benefits and costs, and make decisions. A strategy for change 

should account for the practical and cultural dimensions of transition from business as usual (inertia) 

and be cognisant of competition for attention, priority, capital. 

A business might respond to regulatory necessity, financial opportunity, reputational risk or some 

combination of factors. Information can be obtained from a variety of sources including internal 

experts, peer organisations and industry associations, contractors and consultants, government 

agencies, independent experts including academia and non-government organisations. The strategy 

should be considered and deliberate about communications channels. 

A business case for change can be relatively pro forma (allowing for scale). But a business case for 

energy productivity improvement and investment should be complete; it should account for all 

benefits and costs – energy-specific, collateral (non-energy), environmental and carbon-related – 

with financial values attributed to each. The strategy should be alert to how firms make decisions 

and facilitate decision making. 

By way of example, A2EP recently reviewed data output from the Agriculture Energy Investment 

Plan, a large scale Agriculture Victoria project. It is clear that farm businesses rely heavily on 

information and advice provided by accountants and financial advisers. These communications 

channels are not well understood, not well utilised; they have great potential. 

Recent research undertaken by Business NSW, involving the survey of a wide range of SME 

nationally, found that: 

“The most used sources of advice to business were among those they found least useful, while the 

most useful sources of advice were among the least used. Business/engineering consultants and 

peak bodies were seen as being the most useful sources of advice (>50% report them being very or 

extremely useful), but fewer than 15% of businesses had sought advice from those sources. In 

comparison, although energy companies and online research were identified as the least useful 

sources of advice (<40% report them being very or extremely useful) these were by far the most 

commonly used sources of advice.  

Expanding businesses’ access to advice from trained engineers or peak bodies with industry sector 

expertise potentially offers a significant improvement in the value businesses place on the advice 

received. As a peak body which has provided expert energy consultancy to businesses over recent 

years, Business NSW is certainly supportive of efforts to expand this model of advice delivery to 

SMEs. To reach more businesses in the years ahead requires a new program with an expanded 

remit and with resourcing to maintain advice that is free and independent.”14 

 

 
14 Business NSW, Unfinished business – Putting small business energy policy back on the table, December 2022 
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Figure 8: Peak organisation body: useful advice but rarely utilised 
Source: Unfinished Business – Putting small business energy policy back on the table, Business NSW, 
2022.  
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Appendix 2: Energy productivity case studies 

As noted earlier, it is possible (and helpful) to think about energy performance through difference 

lenses or at different scales. Over the last five years A2EP has engaged in desktop research, 

commissioned feasibility studies, supported pilots and demonstrations and facilitated knowledge 

sharing with a focus on services (technologies, processes), sites (functions and places) and chains 

(the relationships between participants in supply and value chains and how energy flows along those 

chains). Some examples are included below. 

 

1. Commercial and industrial heat pumps 

A2EP has been an Australian leader in educating and engaging across industry on heat pumps. 

A2EP has worked with ARENA, state governments, AiGroup and the Energy Efficiency Council 

(EEC) to drive change. A2EP partnered with EEC to produce a recently released report 

commissioned by the federal government, Harnessing heat pumps for net zero – The role of heat 

pumps in saving energy and cutting emissions. This research explores the potential for heat 

pumps in a wide range of applications. Australia has very limited academic, technical and 

professional capability to drive innovation in this area. Yet the world leading Powerpax chiller 

was developed in Melbourne.  

Lessons: We need a national heat pump innovation centre and program with ongoing capability 

and substantial resources, and links to international development activity. It should address 

commercial, industrial and residential issues. The level of competence at all levels, including 

universities, trade training, consultants and supply chain is weak. There is a need to engage with 

ongoing rapid innovation in technologies, and to develop commercially suitable products and 

services. 

2. Dairy and agriculture 

A2EP has worked with several state government agencies in this sector. While reliability and 

costs associated with energy systems are considered important, they are not top priority for 

most farmers. The multiple benefits of energy productivity are not well understood, and supply 

chains are weak.  

Lessons: Farmers are concerned about risk. Past unfortunate experiences such as poor-

performing heat pumps as well as lack of recognition of the business development potential of 

innovations support reluctance to adopt. In some programs, lack of expertise of energy assessors 

has limited the range and perceived practicality of recommendations. In one program, field staff 

spent substantial time engaging with farmers and their financial advisers. The latter can play a 

powerful role in encouraging farmers to act. Some pilot projects have lacked strong technical 

support, so implementation problems have not necessarily been dealt with effectively. Emerging 

technologies such as robotic milking, low carbon tractors, heat pumps and digitalisation require 

ongoing innovation to address field issues, but Australia has limited capability. Recent work by 

A2EP and others has demonstrated both potential and pitfalls. Further investment in 

development, demonstration and deployment is required. 

3. Value Chains 

A2EP has been evolving its approach to applying Value Chain thinking to production, supply and 

use of products and services since its first The Next Wave – Innovation report of early 2017. This 

very powerful approach emphasises the interdependence of supply chain participants, the 

economic and energy inefficiencies that occur at interfaces between participants (e.g. due to 

https://www.a2ep.org.au/_files/ugd/c1ceb4_afe2ba0e6abf4ef0816d9db19e9f4d68.pdf?index=true
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conflicting priorities and perceptions of value), the reality that all the money comes from the end 

consumers, and exploration of perceptions and preferences about the services provided to open 

up disruptive alternatives.  

Lessons: The approach meshes well with digitalisation, circular economy and increasing focus on 

Scope 3 carbon emissions. Several reports have been published and an innovative RACE for 2030 

study on Industry 4.0 (digitalisation) and Energy Productivity has been completed: this 

highlighted the knowledge gaps between I4.0 and energy efficiency consultants, and potential 

synergies between digitalisation, improving energy productivity and business innovation. A RACE 

project focusing on the animal products and fruit and vegetable sub-value chains is under way at 

present. It has highlighted inefficiencies at business interfaces and a failure to incorporate 

consideration of energy productivity in a strong focus on managing food waste within the supply 

chain. Even though half of food waste occurs beyond the supply chain (i.e. with consumers), 

there is limited focus on this, possibly because reducing consumer food waste may reduce 

revenue and place pressures on the supply chain.  

 

4. Value chains and digitalisation 

Based on earlier analysis in The Next Wave Innovation report, A2EP worked with FIAL and a 

supermarket chain to place real time temperature sensors in food at the farm and track it along 

the path to the food retailer. Substantial work is now occurring within industry associations and 

businesses to commercialise this approach. This project highlighted the deep lack of quality real 

time data AND expert analytics and communication systems to convey the value to the many 

individual businesses involved, many of which are SMEs or micro SMEs. The approach identified 

inefficient, faulty and inflexible equipment where RDD&C action could be focused, including 

refrigeration, refrigerated trucks.  

Lessons:  

This project highlighted the many energy and productivity inefficiencies and opportunities for 

innovation. They also flagged a need for greater cooperation along the Value Chain (a RACE for 

2030 project is presently exploring this for the animal products and fruit and vegetable value 

chains). A key challenge is to build understanding of the benefits to each participant from 

innovation, and to introduce effective mechanisms to fairly share costs, benefits and change. 

  

https://www.racefor2030.com.au/opportunity-assessment-reports/
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Appendix 3: Imperatives for action 

Over the last decade, the decoupling of GDP from energy consumption has continued; the energy 

intensity of the economy is decreasing, if slowly. Likewise, overall energy productivity is improving; 

the economy is making more with less energy. Of course, there may be underlying structural forces 

at play: the economy has shifted away from manufacturing and towards less energy intensive 

‘services’. However, recent price increases for electricity and natural gas suggest that the cost of 

energy as an input could dent the impact of reduced consumption. Efforts to improve energy 

performance, certainly in the under-pressure manufacturing sector, are warranted. 

 
Sources: Department of Climate Change, Energy, the Environment and Water, Australian Energy 

Statistics 2022, Table B - Australian population, GDP and energy consumption, by state and territory 

Australian Bureau of Statistics, Producer Price Indexes, Australia, September 2022, Table 13 - Input to 

the Manufacturing industries, division and selected industries, index numbers and percentage 

changes. 
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The AER reports that prices in the wholesale electricity market over the last decade have been 

volatile but trending upwards. 

 

Source: Australian Energy Regulator 15 

AEMO forecasts supply reliability challenges. One indicator of the potential for improved energy 

performance to support energy systems and markets (and consumers) is that AEMO reports that: 

“reliability gaps are forecast in all mainland NEM regions in the next decade, based on existing 

and committed developments only.  

Figure 1 shows the reliability forecast and indicative reliability forecast for the 2022 ESOO Central 

scenario, which considers only existing and committed developments, including announced 

retirements and project schedule delays.  

It highlights that by 2031-32, without additional investments beyond those currently committed, 

reliability is forecast to worsen in several NEM regions, and USE is forecast to go above the 

relevant reliability standards in all mainland NEM regions.  

In the short to medium term (the next five years), the reliability forecast based on the ESOO 

Central scenario identifies numerous reliability gaps, including new gaps not identified in the 2021 

ESOO or Update to the 2021 ESOO.”  

Energy performance improvements are factored, but only to an extent, in AEMO forecasts. More 

aggressive approaches, some targeted geographically, could be able to alleviate pressures on supply. 

 
15 Australian Energy Regulator, Electricity spot market prices https://www.aer.gov.au/wholesale-
markets/wholesale-statistics/annual-volume-weighted-average-30-minute-prices-regions 
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Expected unserved energy, ESOO Central scenario, 2022-23 to 2031-32 (%). 

Source: Australian Energy Regulator 16 

AEMO forecasts: 

“continuing growth in underlying consumption, with DER and energy efficiency slowing 

operational consumption growth 

The key drivers acting to influence the consumption forecasts – population growth, economic 

activity, DER investment, and emerging opportunities to electrify new customer loads – affect 

residential, business, and industrial customer segments differently.  

Figure 6 below shows forecast annual consumption by segment in the ESOO Central (Step Change) 

forecast over the next 20 years, and highlights the various influencing factors contributing to 

projected changes in consumption over the next decade.  

Figure 7 zooms in on the relative forecast impact of each component by 2031-32, across the 

different scenarios, showing the different pathways electricity consumption could take.  

In both charts, components that increase operational consumption are drawn in solid colours, 

while components reducing operational consumption are drawn in shaded patterns, with the net 

operational consumption forecast marked with the dashed line.” 

Note the almost non-existent contribution of energy efficiency (non-residential) before 2030 and the 

relatively small contribution to reduced consumption through 2050. 

 
16 Australian Energy Regulator, Electricity spot market prices https://www.aer.gov.au/wholesale-
markets/wholesale-statistics/annual-volume-weighted-average-30-minute-prices-regions 
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Actual and forecast NEM electricity consumption, ESOO Central scenario, 2013-14 to 2051-52 (TWh) 

Source: Australian Energy Regulator 17 

The ESOO notes that:  

“mitigating a significant portion of this forecast growth in consumption for the business sector is the 

projected rise of energy efficiency and distributed PV. Reduced energy consumption from increased 

energy efficiency is forecast to save between 4 TWh and 15 TWh by 2031-32 across the scenarios, 

while distributed PV generation is projected to reduce operational business sector consumption by 

between 9% and 11% across the scenarios.” 

The significant range in forecasts for the impact of energy efficiency might be understood to confirm 

a lack of robust data to support modelling. 

 

 
17 Australian Energy Regulator, Electricity spot market prices https://www.aer.gov.au/wholesale-
markets/wholesale-statistics/annual-volume-weighted-average-30-minute-prices-regions 
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Forecast NEM consumption (by component) for the four ESOO scenarios, 2031-32 (TWh) 

Source: Australian Energy Regulator 18 

  

 
18 Australian Energy Regulator, Electricity spot market prices https://www.aer.gov.au/wholesale-
markets/wholesale-statistics/annual-volume-weighted-average-30-minute-prices-regions 
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The AER reports that prices in the wholesale gas market over the last decade have been volatile but 

trending upwards. 

 

Source: Australian Energy Regulator 19 

 

AEMO forecasts that near-term shortfalls in gas supply can be avoided through efforts to bring about 

a step change reduction in demand. 

 

Source: Australian Energy Market Operator 20 

 
19 Australian Energy Regulator, Gas market prices, https://www.aer.gov.au/wholesale-markets/wholesale-
statistics/gas-market-prices 
 
20 Australian Energy Market Operator, Gas statement of opportunities for eastern and south-eastern Australia 
2022, March 2022,  
https://aemo.com.au/-/media/files/gas/national_planning_and_forecasting/gsoo/2022/2022-gas-statement-
of-opportunities.pdf?la=en 
 

https://www.aer.gov.au/wholesale-markets/wholesale-statistics/gas-market-prices
https://www.aer.gov.au/wholesale-markets/wholesale-statistics/gas-market-prices
https://aemo.com.au/-/media/files/gas/national_planning_and_forecasting/gsoo/2022/2022-gas-statement-of-opportunities.pdf?la=en
https://aemo.com.au/-/media/files/gas/national_planning_and_forecasting/gsoo/2022/2022-gas-statement-of-opportunities.pdf?la=en
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AEMO forecasts that even with efforts to bring about a step change reduction in demand there will 

likely be medium- and long-term shortfalls in gas supply. 

 

Source: Australian Energy Market Operator 21 

  

 
21Australian Energy Market Operator, Gas statement of opportunities for eastern and south-eastern Australia 
2022, March 2022, https://aemo.com.au/-
/media/files/gas/national_planning_and_forecasting/gsoo/2022/2022-gas-statement-of-
opportunities.pdf?la=en 
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The electricity plan that doesn’t mention end-users 
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