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Executive summary
The energy productivity of manufacturing needs to substantially improve to boost
competitiveness following rapid energy price increases and sluggish energy productivity gains
relative to competitors.
The 2xEP program seeks to lift total productivity of manufacturing through a focus on energy.
Our aspiration is to double national energy productivity from 2010 to 2030. Manufacturing can
have a vibrant future in Australia, and a variety of steps can reduce energy used per unit of
output and increase output value.
Manufacturing remains a major employer (870,000 employed in the manufacturing sector
(Department of Industry, Innovation and Science, August, 2015)) and a large energy user
(1,186 Petajoules (PJ) in 2013/14 (Office of Chief Economist, 2015)), contributing over 8% of
GDP. The sector uses energy valued at some $14B/year.
Energy-intensive manufacturers once invested in Australia due to our comparative advantage
in energy prices. That advantage vanished over the past decade as energy prices doubled,
advancing towards Western European levels. But our energy productivity (EP) – the value of
output produced for every unit of energy consumed – has continued to be relatively poor
compared to most OECD countries, and increasing at half the rate of competitors. Meanwhile,
many competitors have now committed to doubling their rate of improvement in energy
productivity. In comparison our energy competitiveness has markedly declined, pressuring
manufacturing businesses and endangering jobs.
Leaders in our manufacturing sector have been responsive to increased energy prices by
implementing continuous improvement programs to reduce energy/utility costs, investing in
more efficient equipment, optimising operation of energy intensive plant to increase overall
productivity, and investing in on-site cogeneration/renewable energy supply plant and more
energy productive processes.
However the manufacturing sector is diverse, with businesses of all sizes grappling with cost
structures and market conditions where energy may play a large or a small role and capacity to
focus on it may be lacking. Despite the increased cost drivers, many companies in the
manufacturing sector still substantially underinvest in energy productivity, particularly in SMEs
and less energy intensive businesses. This is due to a set of market barriers and other
constraints which are summarised in this report. There is a requirement for more business
leadership as well as a substantial enhancement of government policies to overcome barriers
if we are to significantly accelerate and enhance the competitiveness of Australia’s
manufacturing sector through improving energy productivity.
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2xEP target
This roadmap provides guidance to government and industry on the direction required to take
to double energy productivity in this sector by 2030 (from base 2010). This is a challenging but
achievable target, equivalent to about a 3.5% annual increase in energy productivity, or three
times the historical average – but just in line with targeted improvement in competitor
economies.
2xEP is a purely voluntary business target. It is a stretch target that will require changes in
business models and products, attitudes and practices, and significant technological
innovation. The following points justify the 2xEP target:
§

2xEP is the minimum level of energy productivity improvement that will at least maintain
our energy productivity in the future.

§

The doubling of the target ensures that we don’t focus on incremental improvement and
skip tougher step changes (including major infrastructure investments) required to restore
our competitiveness. It provides a common goal, guiding the alignment of policies,
strategies and, ultimately, resources to execute plans.

§

Innovation and technology improvement will make a significant contribution to energy
productivity. Our strategy needs to facilitate development and transfer of these
technologies into the Australian market. There will be a separate 2xEP innovation roadmap
published later in the year on this topic.

§

A 15-year target period to 2030 allows implementation of best practice technology during
the BAU cycle of capital stock replacement.

§

An energy productivity target provides greater scope for improvement than an energy
efficiency target, and some improvement will be driven simply by growth in the value of
output over time. IEA modelling indicates that energy productivity projects generate total
benefits typically two and one-half times the energy savings.

§

2xEP aligns with the voluntary target that has been accepted in the USA. In June 2015 the
‘Global Alliance for Energy Productivity’ (GAEP) was established to extend 2xEP aspirations
to India, China and Europe.
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Summary of measures for manufacturing sector
Measures are not ranked in priority order. Measures to accelerate investment in energy
productive technology under 4 are critically important.
Joint industry/government initiatives
1.
2.
3.
4.

Establish a voluntary commitment and recognition program – the ‘2xEP Challenge’
Establish a networking and capacity support program
Build business capacity to deliver energy productivity improvements
Accelerate business investment in energy productivity technologies, including through an
effective energy efficiency certificate trading scheme which is available nationally with
common rules
5. Incentivise site sub-metering and monitoring
6. Deliver practical and industry specific energy productivity information
Proposed government initiatives and policy changes to facilitate 2xEP
7. Reduce risk of early adoption of new technologies and practices for improving energy
productivity
8. Extend energy performance standards for industrial energy efficient equipment
9. Ensure competitive energy pricing and ensure price structures that encourage energy
productivity improvements
10. Review of ‘farm to plate’ supply chain energy productivity opportunities
Proposed industry initiatives and policy changes to facilitate 2xEP
11. Examine the role of industry associations in providing energy productivity-related
information to businesses in the manufacturing sector
In December 2015, the COAG Energy Council (including Commonwealth, state and territory
energy ministers) approved a framework for energy productivity – the National Energy
Productivity Plan (NEPP), with a 40% energy productivity improvement target during 2015–
2030. The 2xEP steering committee and manufacturing working group congratulated COAG on
this initiative, and sees the NEPP as a valuable framework for change. We are pleased that
there is support from all major parties for such energy productivity measures, and we seek to
gain long term budget commitments from government to ensure the rapid implementation
then long term continuity of NEPP measures.
This roadmap will promote business leadership in this area, and recommended government
measures should be considered for incorporation in the NEPP (and by states in their policies
where measures fall under state jurisdiction). Industry also wants to see government take
actions to address energy prices where it can, to restore a measure of energy price
competitiveness. The existing NEPP framework references many of these actions.
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1. The purpose and limitations of this roadmap
The roadmap includes measures for industry to undertake on its own initiative, measures
which would involve joint investment by business and industry, and recommended policy
initiatives for government to overcome market barriers to facilitate and accelerate change.
We also aim to ensure that the energy productivity roadmap integrates with broader national
and state productivity, innovation, and carbon mitigation agendas. Later versions of this
roadmap will more explicitly identify the points of integration with these other initiatives.
The roadmap is a living document, which will evolve with developments in the market,
technology and taking into account the level of success of measures implemented. Some
initiatives recommended in this report can be implemented in the short term, whereas others
require further investigation. Some measures identified are seen as desirable, but more
difficult to gain political acceptance and have thus been recommended for implementation if
other more currently acceptable measures we have recommended fail to deliver adequate
outcomes.
In considering this roadmap, please also note that the 2xEP Innovation Working Group is
planning to develop and release an innovation roadmap that will examine the likely impact of
new and evolving technologies and new business/societal models over the next 15 years. This
innovation roadmap will provide additional recommendations for measures to accelerate the
development and transfer of these technologies.
Another key feature of the roadmap development process has been to foster non-partisan
support for 2xEP to allow the delivery of a long term, stable policy framework for change.
Business investment in energy productivity was adversely affected by the past five years of
rapid introduction, contraction, and then removal of measures to support energy productivity.
Having a 15-year target and direction for change is crucial at this point to build business
confidence and drive continuous improvement.
We expect that the measures proposed will show strong benefit-cost ratios. Further work will
be needed to develop full benefit-cost analysis to support introduction of the recommended
measures, to forecast the contribution of these measures toward the 2xEP 2030 targets and to
define the remaining gap that will have to be addressed with supplementary measures. We are
seeking input from industry and government to refine this roadmap proposal and further
funding to complete the analytical work.
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2. Competitiveness challenges for manufacturing
and justification for 2xEP
Australian manufacturing can have a bright future. There are growth prospects for many subsectors, based on agility, customisation, advanced production techniques and business model
innovation. A highly educated workforce and advantages in the quality and quantity of our
natural resources give us a chance to compete, particularly as emerging economies like China
mature and global cost structures shift.
However, there is also no doubt that manufacturing also faces a myriad of competitive issues
(i.e. age and scale of existing facilities, high labour costs, relatively small market, fluctuations in
the Australian dollar, distance from export markets). Recent high profile closures of large
industrial facilities underline the challenges, including the Kurri Kurri and Point Henry
aluminium smelters, Port Kembla steelworks (part), pulp manufacturing at Millicent and
Tantanoola, and oil refineries at Clyde and Kurnell, closure of the Electrolux whitegoods plant,
and pending closure of Australia’s motor vehicle manufacturing industry. While the value of
Australian manufacturing output has stayed strong, Figure 1 displays how others have grown
far more. Australia’s position as a global manufacturer has slipped since the 1980s as large
developing countries increasingly dominate global manufacturing gross value added (Manyika
et al., 2012).
Figure 1. Top 15 manufacturers by share of global nominal gross value added (GVA)

The multi-factor productivity (MFP) of Australia’s market sectors has stagnated or declined in
recent years, as reported by the Productivity Commission (PC) in its 2014 update (Productivity
Commission, 2014). Among 12 market sectors evaluated, the manufacturing sector’s MFP
trend has been negative since the five-year cycle ending in 2003–04. Australia’s MFP trend has
also lagged that of other countries over much of the last 20 years. Figure 2 below reproduces
two charts from the PC’s report that illustrate these trends.
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Figure 2: MFP trends for Australian manufacturing and Australia c.f. other nations

Energy is an essential input to all manufacturing, typically accounting for 5% of variable
operating costs and up to 20%+ in energy-intensive industries. It is a significant cost that can
be managed and substantially reduced in most cases. For some industries, energy costs equate
to a significant proportion of EBIT. Research by ClimateWorks (2015b) found that by
addressing energy costs in line with their best performing peers, industrial companies stand to
gain between 2% and 10% growth in annual profits from each year of implementation. When
margins are under pressure, energy spend can have a direct bearing on the viability of a
business.
Escalating energy costs have become another competitive challenge for Australian
manufacturers. Energy-intensive manufacturers once relocated operations to Australia due to
our comparative advantage in energy prices. In the past decade our energy prices have
doubled, as utilities overinvested in electricity network infrastructure while failing to invest in
demand management, and opened our gas industry to international parity pricing with the
advent of the east coast LNG export industry. At the same time our energy productivity (EP) –
the value of output we produce for every unit of energy consumed – has been relatively poor
compared to most OECD countries, and has been increasing at half the rate of competitors.
Many of these countries are now committing to doubling their historical rate of improvement
in energy productivity. As a result, Australia’s energy competitiveness has plunged, putting
additional competitive pressure on Australian manufacturing firms and jobs.
Australia is lagging on both relative absolute energy productivity and the rate of improvement.
Australia’s energy productivity, measured in real GDP per unit of energy, is 14% lower than the
Group of 20 (G20) average, and is the second lowest amongst the developed nations in the
Group. While this is partially due to structural issues, it is also a result of historically low energy
prices and low levels of reinvestment in our manufacturing sector. With an average 1.1% per
annum improvement over the last 18 years, Australia also lags behind all developed G20 and
BRIC countries, except Italy and Brazil (A2SE, 2015).
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Figure 3. Australia’s international ‘ranking’ energy productivity data for 1995 – 2012

Source: A2SE, 2015
Historically the structure of our economy, with a weighting to energy intensive industries and
the relatively low price of energy, may have contributed to our lower energy productivity and
rendered it benign in some respects. However, since 2007 our low energy productivity has
become a material problem due to sharp increases in energy prices resulting in a plunge in
energy price competitiveness as illustrated in Figure 4. East coast Australian electricity and
natural gas retail prices have escalated by 77% and 50% in real terms since 2007 (A2SE, 2015).
At the same time prices in the USA and the EU stabilised or, in the case of US gas, declined in
real terms between 2007 and 2013 (Climateworks, 2015). Australia continues to add less value
per unit of energy at an increasing cost per dollar of output.
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Figure 4. Energy productivity performance and energy price trends for the period 2007-2012

Source: A2SE, 2015
Doubling energy productivity in Australia is not just an aspirational or stretch target; rather it is
a necessary objective for manufacturers to remain competitive in a global market. While
doubling energy productivity may sound ambitious, practical experience of consultants
working with manufacturers indicates that energy use reductions of 25% or more are possible
in many industries (A2SE, 2014). There is also evidence of international companies that have
achieved 50% improvements in energy/output in a period of less than 10 years, as shown in
the Table 1 below. It is not all about new technology. Up to 50% savings are possible with
smarter use of existing technology.
Table 1. Significant cost savings can be achieved through long-term targets

Source: A2SE, 2014
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Quantifying the benefit
The cost of energy used in the manufacturing industry was $14 billion in 2011-12. This will
have increased since then due to substantial price increases, but will have been somewhat
offset by closures of some energy-intensive businesses. This represents 13% of all expenditure
on energy in Australia, as illustrated below (ABS, 2013b).
Figure 5: Energy spend in Australia by source and industry sector (2011–12)
Spend source
Natural
Gas &
LPG
12%

Other
2%

Spend by industry sector
Mining
8%

Agriculture,
Forestry &
Fishing
3%

Construction
6%

Electricity
31%

Residential
17%
Buildings
34%

Transport
36%
Liquid
Fuels
55%

Commercial,
Government,
Water & Waste
17%

Manuf acturing
13%

The chart below shows the proportion of energy consumed by each sub-sector (ABS, 2013b).
Within manufacturing there are significant differences between various sectors and between
larger businesses and SMEs, both in their use of energy and their internal focus on and
capacity to address energy productivity issues.
Figure 6: Energy end use by manufacturing sub-sectors

Iron and steel,
122 PJ, 10%

Non-ferrous metals,
419 PJ, 33%
Wood, paper and
printing, 69 PJ, 6%

Food, beverages and
textiles, 170 PJ, 13%
Other manufacturing,
133 PJ, 10%
Petroleum and
chemical, 359 PJ, 28%

Source: ABS 2013
If we can double our energy productivity, we would double the sales value achieved for this
cost input by 2030, which can be achieved by both increasing the value added from using
energy and reducing the energy used (improving energy efficiency).
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3. How energy productivity is increased
Energy productivity improvement is much more than reducing energy use and cost. It is about
maximising plant overall productivity by improving the application of energy – driving extra
value gained from every unit of energy consumed (and the associated competitiveness metric:
value created per dollar of energy).
Figure 7. Key determinants of energy productivity

Source: A2SE, 2015
Traditional strategies to minimise energy intensity or improve energy efficiency mainly focus
on reducing energy consumption through the application of more energy efficient equipment
and processes, improved maintenance, and reducing operational waste. Recent IEA studies
show that the total saving gained from energy efficiency investments (including through
reduced maintenance and increased plant reliability) is typically two and one-half times the
energy savings alone.
As shown in the diagram following, this is still only a portion of the total energy productivity
savings available. Systems optimisation through better application of energy to debottleneck
plants can drive substantially greater value than the energy savings alone – sometimes an
order of magnitude higher savings. Further gains can be made through investing in new
process plant with higher energy productivity. Another step change in energy productivity can
sometimes be attained by using alternative process routes to deliver the end service e.g. using
a 3-D printer to produce an item that was previously made through a more energy intensive
process.
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Figure 8. Key determinants of energy productivity

Source: A2SE, 2015
The figure above shows that other major energy productivity gains can be achieved through
optimising supply chains, and by applying completely different manufacturing models,
including manufacturing alternative less energy intensive items to deliver the same outcome.
There are other potential value streams from energy productivity measures including savings
from reducing carbon and other externality costs where prices are imposed on these issues,
and other environmental and quality benefits accruing from energy savings investments.
What we are advocating is applying an energy focus to improving total productivity in
manufacturing businesses. Investing in energy productivity can significantly improve business
profitability and competitiveness. Research by ClimateWorks (2015b) found that by addressing
energy costs in line with their best performing peers, industrial companies potentially stand to
gain between 2% and 10% growth in annual profits from each year of implementation. When
margins are under pressure, energy spend can have a direct bearing on the viability of a
business. The success of the manufacturing sector to improve productivity, including energy
productivity, will help to determine its future competitiveness.
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Figure 9. The overall benefits of doubling energy productivity across the economy

Source: A2SE, 2015
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4. Energy productivity metrics
The calculation of energy productivity metrics needs four key data sets, namely:
§

Real Gross Domestic Product (GDP)/real Gross State Product (GSP)

§

Primary energy consumption

§

Value created (i.e. market value of gross economic output, which is sales income at
sector level)

§

Cost of energy with reference to final energy

The primary energy productivity measure used at the national level (to enable comparison of
progress with other countries) is:
𝐸𝑛𝑒𝑟𝑔𝑦 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 (𝑏𝑎𝑠𝑖𝑐) =

!"#$ !"# (!"#"!"#$)
!"#$%!" !"#$%& !"#$%&'()"# (!")

The secondary energy productivity measure used at the manufacturing company and industry
levels are:
=

!" !" !" !"#$"# (!"#$!$)
!"#$%& !"#$ (!")

=

!"#$% !" !"#$"# ($)
!"#$ !" !"!#$% ($)

The metric(s) utilised by manufacturing businesses for the measure of value should be those
that most readily relate to their specific operations and are the most practical and pragmatic
measures of value created for the business. This could be sales value, but additional and
alternative metrics will be required where there is volatility in sales price. The denominator
will usually be GJ of energy use, though a secondary competitiveness metric uses $ energy cost
as the denominator. It should be noted that multiple metrics will often be used to measure
progress in energy productivity to deal with product price volatility and other issues. One such
alternative is a metric based on energy used for each product made, such as a tonne of bricks
or of steel.
All metrics have limitations and should be chosen and used carefully. For instance, a sales
value based metric may sometimes rise or fall because of price or currency factors outside
businesses’ control. A physical output based metric may reflect improvements in production
processes without conveying whether competitiveness has improved.
Multiple metrics will therefore often be required to provide a true representation of the year
to year trend in value created. Typically there will be one or more financial metrics required as
well as examining trends in physical output/GJ of energy consumed (e.g. tonnes/GJ). Figure 8
shows metrics that provide a broad and useful set of perspectives, though other metrics may
be needed depending on context.
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Figure 10. Indicative metric framework for the manufacturing sector

Source: A2SE, 2014
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5. Barriers to achieving 2xEP
This section summarises the barriers analysis detailed in the 2xEP Manufacturing Sector
Overview.
Some barriers to energy productivity are those encountered when investigating and
implementing energy efficiency. However, as energy productivity is broader than energy
efficiency, there are additional barriers to some energy productivity improvement. These
include the lack of knowledge of how improvements or investments in energy often provide
broader, and more important benefits including increased output and product quality. The
following outlines the key barriers identified to energy productivity improvement in industry.
Applying an energy productivity focus on overall productivity improvement should go some
way towards addressing some of these barriers.
Table 2. Barriers to doubling energy productivity
Barrier

Overview

Business leadership

§

Lack of CEO/top management commitment to
addressing energy productivity.

§

Other business priorities have led to energy
efficiency/productivity opportunities being side
lined.

§

Short payback required for energy improvement
project reflecting excessive perceived risk from
energy productivity projects.

§

Business and market uncertainty lead to hesitancy
to invest.

§

Insufficient information accessible to the business
about energy productivity opportunities in similar
businesses to assess business like returns and
risks.

§

Businesses lack information to identify and
quantify non-energy savings benefits from energy
productivity projects.

§

Poor information was used for making energy
investments, sometimes as a result of
consultants/vendors over-selling the benefits and
underselling the full implementation costs,
leading to loss of confidence in the measure.

Perceived risks

Imperfect information

Hidden costs
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Access to capital

§

Insufficient capital for investment – generally due
to competition from what are considered more
‘core’ production enhancing investment –
sometimes as a result of lack of appreciation of
the benefits of many energy investments in rate
determining processes to improve output.

Split incentives

§

Energy efficiency/productivity opportunities are
foregone and the cost and benefits are misaligned
due to a split between the investor and the party
gaining the operating savings from the
investment. This occurs in situations such as
where manufacturing premises are leased.

Source(s): Adapted from Copenhagen Centre on Energy Efficiency (2016), ACIL Tasman (2013)
and ClimateWorks (2013a)
Note that some of these barriers represent market failures. Others simply represent features
of the market and resource limitations that make energy productivity investment more
difficult. In either case, well-judged policy support and business consideration directed at the
barriers can potentially ease them.
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6. Measures proposed to achieve 2xEP in the
manufacturing sector
The National Energy Productivity Plan (NEPP) was launched in December 2015. The NEPP has a
modest target for energy productivity improvement of 40% improvement by 2030 from the
2015 base. Business believes that a more aggressive target is required to restore some level of
competitiveness. The NEPP included reference to several of the manufacturing and broader
recommendations put forward by 2xEP to support the manufacturing sector in November
2015 (see www.2xep.org.au – 2xEP and the National Energy Productivity Plan). But we believe
that further support and guidance is required to support the manufacturing sector double
energy productivity.
The following section sets out a range of program and policy recommendations developed
with the objective of driving a doubling in energy productivity by 2030 in the manufacturing
sector. The recommendations include business leadership in this area supported by consistent
long term bi-partisan government policy support.
In formulating these recommendations, it should be recognised that 2xEP is a necessary,
aggressive target, which will require a very substantial acceleration of the rate of improvement
of energy productivity. This can only be achieved by government intervention to support
business-led actions, and will require significant measures to lift the priority for business
investment in this area. Both business and government need to recognise that we are
proposing a step change from business as usual activity.
The 2xEP manufacturing working group makes the following request to all political parties:
Business requires a consistent nonpartisan approach to energy productivity with stable, longterm policy platforms and, where required, reliable funding commitments at least across the
forward estimates, and ideally through to 2030. Business confidence to act in this area has
been damaged by repeated policy changes and reversals. Governments now need to restore
confidence through immediate and lasting action.
The proposed recommendations are designed to meet all of the following principles:
§

Measures should be supported by industry.

§

Action is targeted where there are market failures and/or a demonstrated need to
accelerate energy productivity improvement to improve our competitive position; that
a pragmatic approach should be taken to select the best measures to address the
specific market barrier, with no type of measure excluded in principle.

§

An integrated package of measures is required to deliver sustainable change, with the
imperative that all elements be in place.

§

National harmonisation of policies and programs.

§

Regulation is proposed where it is demonstrably cost effective and supported by
business.

§

Provides strong linkage to the National Innovation and Science Agenda.

§

A solid fact base is used to support a positive benefit/cost analysis.
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§

Adequate stakeholder consultation occurs before implementation.

§

Achieve business commitment to do its fair share to achieve Australia’s commitments
under the Paris Climate Agreement while maintaining and increasing Australia’s
prosperity. Improving energy productivity is a major way that we can reduce emissions
while improving the economy, and doubling energy productivity across the economy
as a whole would deliver over 60% of the reduction required to meet Australia’s
current 2030 target.
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7. Policy and program recommendations
The recommendations proposed are:
Joint industry and government initiatives
1.
2.
3.
4.
5.
6.

Establish a voluntary Commitment and Recognition Program – ‘2xEP Challenge’
Establish a networking and capacity support program
Build business capacity to deliver energy productivity improvements
Accelerate investment in energy productivity technologies
Incentivise site sub-metering and monitoring
Deliver practical and industry-specific energy productivity information.

Proposed government initiatives and policy changes to facilitate 2xEP
7.
8.
9.
10.

Reduce risk of early adoption of new technologies and practices
Extend energy performance standards for industrial energy efficient equipment
Ensure competitive pricing and ensure price structures
Provide funding for a review of ‘farm to plate’ supply chain energy productivity
opportunities.

Proposed industry initiatives and policy changes to facilitate 2xEP
11. Examine the role of industry associations in providing energy productivity-related
information to businesses in the manufacturing sector
These measures are not in priority order. Measures to accelerate investment in energy
productive technology under item 4 are critically important to industry.
Figure 11. Relationship of recommendations to energy productivity

Provide leadership, build capacity and
enhances skills

Strenghtens market mechanisms
through incenpves, standards, ﬁscal
policies and compeppve energy
pricing

ENERGY
PRODUCTIVITY

Build the business case through
measurement and monitoring

Provide research and encourage
investment in emerging technologies

Key to recommendations
Ready to go
To be trialled now
Needs further investigation
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High-level benefits/costs analysis – Energy productivity improvement
A2EP has conducted a high level qualitative assessment of costs and benefits for each of the
initiatives proposed for the manufacturing sector. The analysis also includes reference to other
assessments previously conducted where relevant and applicable. A more robust approach is
required for assessing the initiatives prior to implementation. An overview of the potential
costs and benefits of improving energy productivity in all sectors of the economy is set out
below.
Summary of potential benefits
Boosting productivity and
competitiveness

Likely to result in improved output and a reduction in energy
intensity as well as reduced costs and improved competitiveness

Improving company value
and brand

High performance companies are more profitable, attract
investment and customers, attract and retain staff

Reduced government
outlays

Once implemented a reduced number of government staff
required to administer the initiative. Additional savings are also
achieved through a reduction in infrastructure and on-costs.

Reduced company
resources

Reduced company resources required to access support and
assistance as a result of streamlined and consistent processes

Red tape reduction (by
industry)

Consistent and streamlined processes resulting in reduced
regulatory burden

Improved investment
certainty

Potential for increased investment as a result of increased
certainty about the policy and regulatory environment and in
the performance of plant and equipment

Contributing towards
Australia’s emissions
reduction

Assisting Australia meet its emissions reduction goals through
improved energy productivity

Reducing the cost of energy

Potential to reduce the amount of company expenditure on
energy

Protecting energy security

Potential to reduce reliance on imported liquid fuels, particularly
diesel

Summary of potential costs
Additional government
outlays

Additional staff may be required to develop, administer or
deliver the initiative taking into account additional salaries,
infrastructure (i.e. office space and equipment) and on-costs.

Increased company
resources

Increased company resources required to access support and
assistance

Increased energy prices

Potential to increase energy prices. For example a nationally
consistent white certificate scheme might increase retail energy
prices in jurisdictions that currently don’t have schemes.

Increased red tape

The potential for increased government involvement leading to
delays in development and implementation

Government
funding/support

Financial costs associated with providing either direct or indirect
funding, incentives and support
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Category: Joint industry and government initiative
7.1.

Establish a voluntary commitment and recognition program – ‘2xEP Challenge’

Overview

Business to show leadership and act to undertake cost effective
measures to improve energy productivity.
2xEP recommends:
a. 2xEP will encourage businesses to show leadership and undertake all
cost effective measures to improve their energy productivity. Industry
associations such as AIGroup commit to actively promote the benefits for
companies to take action on enhance their EP to improve their
businesses and reduce their greenhouse gas emissions.
b. Establish a voluntary business program that supports leadership and
commitment to improving energy productivity in business and supply
chains.
The concept of the program:
§

Leadership program to light the way for other companies

§

MoU between CEO and Challenge administrator

§

Commitment leads to recognition and support

§

Aligns with other voluntary programs including international
programs e.g. energy productivity100 and state and territory energy
efficiency programs

§

Participating companies must report annually against their
milestones, though commercially sensitive information will not be
published

§

Entirely voluntary program

§

Whilst initially the proposed program will focus on larger companies,
we will ensure that some SMEs are included in the pilot and there is
consideration in the rollout program design for the particular needs
of SME companies.

Current barriers to
doubling energy
productivity

§

Business leadership

§

Imperfect information

§

Perceived risks

How the approach
will address the
current barriers

§

By providing a leadership program to demonstrate and celebrate
energy productivity gains by the pilot companies and encourage
other companies to obtain senior management commitment to
continuous improvement in energy productivity.

Factors to
consider

§

Investment largely from industry

§

Government funding commitment to develop and implement
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program elements particularly relating to recognition, capacity
building, and case study development and promotion is also
essential for success

Cost/benefit

§

Stakeholder support

§

Company uptake and CEO acceptance

Cost(s)
§

Government funding/support is budgeted at a cost per participant of
$14-$17k/year.

§

Additional government outlays i.e. government resources to
administer their program should cost less than $5k/participant/year.

§

Increased company resources i.e. company resources required to
access support and assistance

Benefit(s)
Benefits are expected to be a multiple of 5-10 times the costs. Benefits
come from:
§

Boosting productivity and competitiveness. For example, the
government investment will be used to leverage capital investment
by companies pledging to effectively double their rate of EP
improvement. If a company for example improves by an extra 1%
p.a. as a result of being in the Challenge program and they have a
$5M annual energy bill, that is an extra $50k/year accumulating
saving and that includes any improvement in value created.
Assuming an average 3 year’ payback, this would entail investment
of some $150k/year.

§

Improving company value and brand (not valued)

§

Reducing the cost of energy.

The following section seeks to gain guidance on the likely B/C outcomes
based on the result of broadly compatible past programs.
§

The results of the very similar SEDA program identified savings of 3.1
PJ (3.5 PJ program target from 25 PJ coverage) had resulted in 0.667
PJ of implementation. The cost of the program to the NSW
government was about $30M over 10 years or about
$15,000/participant/year, and the B/C ratio for the program would
have been well over 5 based on participant savings/government
investment.

§

While this program is voluntary and EEO reporting was mandated,
the evaluation of the first full cycle EEO program conducted by
consultants ACIL Tasman in 2013 and it found that the ‘additional’
improvement in energy efficiency attributable to the EEO program
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was approximately 40% of the energy efficiency improvements in the
Australian industrial sector, with energy savings (88.8 PJ) and net
financial benefits ($808 million per year) reported from
opportunities to be implemented. The cost to the government per
customer was also about $15k/customer, so again it had very high
leverage and thus high B/C.
§
Relationship with
NEPP (COAG 2015)

Additional value through emission reduction

- - NEPP measure 7: Recognise business leadership and support
voluntary action in business

The NEPP focus is on identifying options. This recommendation is for
implementation of the 2xEP Challenge Program subject to a successful
pilot in 2016/17.
Linkage to other
relevant programs

§
§

Sustainability Advantage, Energy Saver Program (NSW)
Smarter Resources, Smarter Business (VIC)
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Category: Joint industry and government initiative
7.2.

Establish a networking and capacity support program

Overview

Provision of outreach resources to deliver best practice information and
networking support from similar companies is important to help
companies to improve their capacity to achieve energy productivity
gains. 2xEP recommends that the Commonwealth and state
governments provide support funding for the following initiatives:
2.1. A placement program for interns and new graduates. The program
would involve placing interns (where industry placements are required
as part of their courses) and/or recent engineering graduates within
manufacturing companies to develop and implement energy productivity
projects as part of the plant team. To encourage maximum participation
by industry it is important that the cost of placement programs to
business are kept modest (and ideally at no direct cost).
Examples of existing successful programs
§

RMIT University – Professional Engineering Industrial Experience

§

Sydney University Major Industrial Project Placement Scholarship
(MIPPS) Scheme

2.2. Industry networking support program. These facilitated networks
provide regular exchange of information on energy productivity and
solutions by participating companies supported by industry experts and
service providers. Network activities could include site visits to locations
that display industry best practice. The function of the networks may
vary depending on location and industry sector. One measure
recommended is that an energy managers’ support network be
established. We also recommend that a design be developed for an
Australian business support network program based on successful
programs in Europe (and being tested by Sustainability Victoria)
including business benchmarking workshops.
Similar Programs in competing countries:
The Learning Energy Efficiency Networks (LEEN) concept developed in
Switzerland which has been successfully transferred to Germany, France
and Austria. A LEEN network usually consists of 10 to 15 participants
from different sectors, which together determine a network target for
increasing energy efficiency. In order to avoid companies not sharing
their operational information in the network meetings, they normally
come from different sectors, such as the manufacturing industry, the
food industry, or health care sector. However, experience in recent years
has shown that LEEN networks comprised of companies from uniform
sectors can also be successful.
Current barriers to

§

Hidden costs
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doubling energy
productivity

§

Imperfect information

§

Limited internal skills and capacity to identify savings opportunities
and implement projects

How the approach
will address the
current barriers

§

By developing industry skills and experience including in the areas of
leading practices

Factors to
consider

§

Costs, skills and resources required to develop and maintain
networks

Cost/benefit

Cost(s)
§

Government funding/support.
2.1 If we assumed that initially 100 graduates were placed annually
for a year full-time, and this increased to 250/year at a subsidy
cost of say $20,000/graduate/year (based on 50% company
contribution), the cost of the program would start at $2M, and
increase to $5M/year.
2.2 The cost of establishing and maintaining a network, using
industry associations as a conduit would be relatively small. A
budget of say $50k to establish the networks and then
$300k/year to maintain their operation, based on one resource
running the networks at ACCI and Ai Group and $50k for
expenses, should be adequate.

§

Increased company resources to supervise graduates and to
participate in networks

Benefit(s)
§

Reducing energy costs, and boosting productivity and
competiveness.
2.1 Even including the cost of company time for supervision,
providing a year of graduate time can generate say $40,000 of total
savings the benefits to the company will exceed the costs to the
government. Graduates would be placed in companies with energy
spend of over $1M/year to ensure that this can be achieved. The
results of the Sydney University placement program (we are
approaching them for accurate data and case examples now),
demonstrate the strong benefits/costs that these programs can
generate, and the great benefits in developing both site capacity and
the capability of the next generation of energy managers to be
deployed to the market.
2.2 There is a strong culture of networking support in Germany and
we are seeking English reports to provide numeric B/C information
for their programs, but the low cost of running the program and high
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leverage in terms of the number of companies upskilled and
supported by the program indicates likely high B/C.
§

Improved investment certainty. Experience shows graduates are
generally used for providing better data and analysis to support
investment case development and project implementation.
Networks provide shared experiences (good and bad) and case
examples which are shared within the network.

Additional value through emission reduction
Relationship with
NEPP (COAG 2015)

- - NEPP measure 6: Help business self-manage energy costs
- - NEPP measure 7: Recognise business leadership and support
voluntary action in business

Linkage to other
relevant programs

There are numerous internship programs operated by Australian
Universities, for honours students, Masters’ Degree students, and PhD
Students (e.g. AMSI). The interaction between the NEPP, Universities and
commercial businesses can offer critically important spin-off benefits
with respect to Industry Research Collaboration projects that may
eventually become critical to manufacturing business sustainability with
respect to technology and new product develop with export potential.
The notion of ‘collaboration’ in ongoing commercial ventures on a global
scale is seen as an imperative to Australia’s future – this initiative offers a
vital opportunity for the manufacturing sector to engage in such activity
in a ‘non-competitive’ environment.
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Category: Joint industry and government initiative
7.3.

Build business capacity to deliver energy productivity improvements

Overview

This measure to support building internal business capability to
understand, develop, implement and measure and verify energy
productivity opportunities, is essential to improve the implementation
rate of energy productivity projects.
2xEP recommends that the Commonwealth fund the development
where applicable (a good deal of this course material already exists), and
to 50% fund the cost to business of attending short course training that
covers the different functions and steps within energy productivity
including (but not limited to):
§

Certified energy manager training (CEM)

§

Continuous improvement and productivity including ISO50001

§

Link between energy productivity, plant performance and reliability

§

Building the business case – for engineers, and training for
commercial managers including procurement managers on business
benefits of energy productivity

§

Energy productivity scanning for managers – focus on how to
improve overall plant productivity with an energy focus

§

Trades’ training on improving energy productivity through improved
maintenance and impact of plant specification

Training aims to link into existing educational institutions including
universities, TAFE institutes and other registered training organisations,
as well as engaging relevant industry skills councils.
Current barriers to
doubling energy
productivity

§

Business leadership

§

Imperfect information

§

Hidden costs

How the approach
will address the
current barriers

§

By providing the necessary skills to help companies identify and
implement energy productivity initiatives and overcome skills and
information barriers

Factors to
consider

§

Costing and timing required to develop accredited training

Cost/benefit

Cost(s)
§

Government funding/support. An estimate of the cost of
preparing/updating course materials would be less than $200,000, as
most of the materials already exist. The cost of attending this type
of short course (say for 5-7 days spread over 2 months at 1
day/month) would be of the order of $5,000 if delivered by a
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commercial organisation. Based on a subsidy of $2500/year for say
1000 companies/year, the cost would be $2.5M/year.
§

Increased company resources. The program would take staff out of
their businesses 5-7 days.

Benefit(s)
§

Energy savings, boosting productivity and competitiveness. Once the
existence of the skills and expertise barrier is established – and it is
well recognised in this field, government generally has confidence
that well targeted practical and proven training will deliver cost
effective outcomes.

Relationship with
NEPP (COAG 2015)

- - NEPP measure 6: Help business self-manage energy costs
- - NEPP measure 25: Build service provider capacity

Linkage to other
relevant programs

§
§
§
§

CEMP training
Existing training courses
Content developed as part of government programs i.e. EEIG
Industry Skills Councils
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Category: Joint industry and government initiative
7.4.

Accelerate investment in energy productivity technologies

Overview

Industry substantially underinvests in productivity (and particularly
energy productivity) measures, and it is crucial to rapidly improve energy
productivity to enhance incentives for these investments. Business seeks
consistent encouragement and national frameworks with common
business rules. The fragmented nature of the energy efficiency ‘white’
certificate schemes has been a barrier to effective participation as well
as making it challenging for companies with operations in multiple
jurisdictions to access schemes that all have different rules.
2xEP recommends two types of initiatives to accelerate investment in
energy productivity technologies, to make ‘white’ certificate schemes
work more effectively and nationally to provide incentives for both
electricity and gas energy productivity investments, and if this measure is
not sufficient, to implement a tax incentive scheme.
4.1. An effective Energy Efficiency Certificate Trading Scheme which is
available nationally with common rules. Currently there are separate
energy efficiency white certificate schemes operating in NSW (ESS), VIC
(VEET), ACT and SA (REES). These schemes allow energy users to
generate tradable certificates for verified energy saving activities, which
they can sell to energy retailers with energy saving obligations. The
schemes are currently inconsistent with varying rules and
methodologies. While there have been recent efforts to achieve some
consistency between some states, there are serious limits within some
schemes preventing recognition of a range of meaningful energy
reduction initiatives. 2xEP recommends the establishment of a nationally
available white certificate scheme based on the following principles:
§

Individual states may still administer the programs and decide
whether to join, but the rules and methodologies would be the same
regardless of location.

§

The scheme would be available to anyone that contributes to them.

§

The scheme would be based on the NSW model, but further
enhanced to ensure they deliver effective market transformation in
all the market sectors they impact.

§

Exemption arrangements will be needed, based on those in NSW and
Victoria, for energy intensive trade exposed industries and large
energy users.

States and territories currently without White Certificate Schemes of
their own should favourably consider joining the nationally consistent
model, following consultation with local energy users and cost benefit
analysis.
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The effectiveness of the Energy Efficiency Scheme should continue to be
monitored; if it does not drive adequate market transformation and
investment then further improving reforms, or additional measures such
as those in 4.2, should be pursued.
4.2. Consider tax incentives to accelerate investment in energy-efficient
plant and equipment to modernise manufacturing and deliver energy
productivity benefits. Note that such measures should be at least
partially self-funding over time as the resulting investments would drive
additional savings that will ultimately appear as profits in company tax
returns. The incentives considered would be in line with those available
to businesses in competing countries.
Australia has provided successful general investment incentives
previously, including during the Global Financial Crisis. An additional tax
reform could be to look at the GST status of certificates in tradable
certificate schemes, which can be confusing and bureaucratic to
navigate.
There are also examples of programs in competing countries.
The UK’s Enhanced Capital Allowances enables businesses to write off
100% of the cost of new plant and equipment (including compressed air
equipment, HVAC equipment, boilers, motors and drives and
refrigeration equipment) against the businesses’ taxable profits in the
financial year the purchase was made rather than over an extended
period. Similar incentives exist in other parts of Europe and many states
in the USA (Copenhagen Centre on Energy Efficiency, 2016).
4.3. Improve access to finance. It is recommended that the Government
fund a study to determine the best options for improving manufacturer
access to off-balance sheet finance for energy productivity investments.
While access to debt finance has improved, this has not addressed the
key issue for business – accessing an additional capital source for energy
productivity projects that does not have to compete for limited CAPEX
with ‘core’ projects for producing more/different products. The project
should also provide broader guidance to companies on accessing finance
for energy productivity projects.
Current barriers to
doubling energy
productivity

§

Perceived risks

§

Access to capital

How the approach
will address the
current barriers

§

Will provide incentives for companies to invest in plant and
equipment

Factors to
consider

§

White certificate schemes in VIC, NSW, SA and ACT

§

R&D tax incentive
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§
Cost/benefit

Instant tax write-off for small business

Cost(s)
§

Government funding/support. There are 2 elements to the effective
Energy Efficiency Certificate Trading Scheme this proposal:
o

The harmonisation of existing State schemes and further
enhancement of the schemes to ensure they are
transforming markets. The cost of harmonisation of existing
schemes would be small to negative. For example, the VEET
scheme is now spending money to consider how to
implement its own project based methodology. If they just
utilised the NSW scheme rules and documentation, this
would save significant money for the Victorian government
and would reduce costs for contractors and energy end
users.

o

The extension of the scheme, particularly to Queensland to
provide better national coverage. The adoption a NSWharmonised scheme in Queensland would deliver a positive
benefit/cost for the State based on the published analyses
conducted by each State.

The Department of Climate Change and Energy Efficiency (2013)
report found that a harmonized scheme expansion could deliver a
net benefit almost twice as great as the continued operation of
existing schemes (specifically the New South Wales Energy Savings
Scheme (ESS), the Victorian Energy Efficiency Target (VEET) and the
South Australian Residential Energy Efficiency Scheme (REES)) in the
long term. Harmonised Expansion was estimated to be around 25%
less costly to implement and provide around 15% greater total
energy market benefit the existing schemes. This is largely due to the
expanded coverage assumed under Harmonised Expansion, which
increased the number of lower-cost activities available under the
scheme as well as the number of energy savings required to achieve
the target and the benefits projected to result from these energy
savings.
§

Additional government outlays. White certificate schemes have
significant costs for both the government and obligated parties to
establish and administer (Department of Climate Change and Energy
Efficiency, 2013, found total additional cost to government and
obligated parties of 33c per GJ-denominated certificate). So this
would be borne by Queensland energy consumers if the program is
extended to Queensland, but as mentioned above, the B/C of this
extension is highly likely to be well over 1 based on NSW and
Victorian analyses used to extend their schemes.

2xEP – Manufacturing sector roadmap v2.2 November 2016

- 29 -

Benefit(s)

Relationship with
NEPP (COAG,
2015)
Linkage to other
relevant programs

§

Energy cost savings, and improved business competitiveness. These
savings provide the strong B/C mentioned above.

§

Red tape reduction. As mentioned there is a strong benefit from
establishing a de facto national scheme with one set of rules, which
can be addressed nationally by national contractors and equipment
suppliers, as well as by national energy users.

§

Transform energy markets. If the programs work effectively they will
help new technologies break into markets, help establish supply
chains for these products, and accelerate investment in longer
payback projects than companies may otherwise consider. In this
way the programs can transform markets and accelerate investment
in energy productivity. There is further work to be done in even the
best scheme in NSW for this to be fully realised. Changes to the
schemes to make this change would increase long term savings and
reduce free riders, providing even stronger B/C for these schemes.

§

The schemes also significantly contribute towards Australia’s
emissions reduction, and this would have an externality value.

- - NEPP measure 2: : Market mechanisms to capture societal benefits
(Emissions Reduction Fund (ERF), state energy efficiency (EE)
schemes, Renewable Energy Target (RET))
- - NEPP measure 11: : Reduce barriers to financing

§

White certificate schemes in VIC, NSW, SA and ACT

§

R&D tax incentive

§

Instant tax write-off for small business
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Category: Joint industry and government initiative
7.5.

Incentivise site sub-metering and monitoring

Overview

Most businesses do not have adequate metering to measure energy and
other utility use of major energy using equipment and product lines. This
makes it impossible to effectively drive continuous improvement
programs and justify investment in energy savings projects because
companies cannot confidently quantify benefits. The investment
required to implement effective utility monitoring is significant, though
essential, and companies often find it difficult to commit to an upfront
infrastructure investment like this without being able to prove the
benefits in advance – leading to a classic Catch-22 situation which has
proved difficult to resolve for most companies over many years. Business
wants to end this cycle now.
2xEP recommends that COAG establish a national metering information
and incentive program, including providing 50% funding support to a
ceiling based on energy cost. The program would cover electricity,
natural gas and other fuel use, as well as steam, water, refrigerant,
compressed air and other utilities.

Current barriers to
doubling energy
productivity

§

Imperfect information – this is a key barrier to the effective
quantification of energy use and savings and must be overcome to
allow confident justification of savings projects. As the management
101 adage goes – ‘what you can’t measure you can’t manage’.

§

Perceived risk – businesses don’t invest because they can’t be
confident of the potential benefits as they can’t measure current
usage. This leads to a well-recognised and documented ‘vicious
cycle’ of poor energy management.

How the approach
will address the
current barriers

§

Provide companies with access to specialist services/equipment and
incentives to assist them develop the business case and drive
investment in energy productivity monitoring and reporting.

Factors to
consider

§

Linkages with existing government programs

§

Budgetary requirements

Cost/benefit

Cost(s)
§

Additional government outlays. The cost of the program will be
significant. For example, if the scheme allowed for 50% funding to
an absolute ceiling of $50k government contribution, and the ceiling
was calculated based at 2.5% of annual energy spend. Assuming an
average incentive payment of $25,000 and 1000 companies
subsidised annually, this would come to $25M/year of subsidies.

§

Installation costs for consumers and costs associated with plant
shutdowns to facilitate some meter installations e.g. gas/steam
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metering where companies need to cut into a pipe.
Benefit(s)
§

Reduced energy costs. For example, the Office of Energy Efficiency
of Natural Resources Canada (Achieving Improved Energy Efficiency A handbook for managers, engineers and operational staff (Hooke et
al 2014)) states that at least 5% savings can be attributed to access
to better data. This minimum saving is further supported in the ‘I am
your gas measurement and monitoring guide’ (Office of Environment
Heritage, 2016). The ‘Act on Energy’ Program by Ameren Illinois
(USA) (Gibson, 2015) found that participated in their monitoring
program found that 71% saw improved energy efficiency, 67% saw
behavioural changes at facility and 40% undertook additional
efficiency projects.

§

Improved investment certainty. This is a key benefit for companies
from this scheme and it is likely that this will assist in boosting
investment in energy efficiency.

Overall B/C:
A significant sized pilot could be conducted in year 1 to prove the cost
benefits before rollout in year 2. However this program is likely to have
a strong B/C of well over 1, based on its very high leverage – i.e. the
investment in metering is fundamental to facilitate effective energy
management.
As there is only a 50% capital subsidy and there is still a significant
installation cost, companies will still be careful about deploying the
meters into areas where they will deliver the greatest savings benefits. If
a company using $2m/year of energy just made 2.5% savings using the
metering, this is $50,000/year of benefit achieved relative to the $50,000
government cost.
Relationship with
NEPP (COAG 2015)

Linkage to other
relevant programs

- - NEPP measure 11: Reduce barriers to financing
NEPP measure 22 does not appear to focus on site-based measurement.
This is a key gap.
§

Sustainability Advantage, Energy Saver Program (NSW)

§

Smarter Resources, Smarter Business (VIC)
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Government-led initiative (Commonwealth and states)
7.6.

Deliver practical and industry specific energy productivity information

Overview

The Commonwealth and states already provide significant and valuable
information, including through the eex.gov.au site (Energy Efficiency
Exchange) and programs like Energy Efficiency Information Grants.
2xEP recommends that this information should be expanded and
improved, particularly in the context of energy productivity. Repackaging
information, upgrading EEX by adding and refining content, increasing
access to case studies in video and text format, providing information
and case examples of financing and innovative commercial models, and
using a range of media to more effectively deliver these to market, would
be valuable. The delivery of this information through improved outreach
activities is critical as experience says the information does not deliver
itself and personal contact with companies to deliver content which is
relevant to them is important to extract the maximum value from this
investment.
Where applicable, the revised information (and new materials where
gaps exist) should be:
§

Industry specific

§

Practical information on best practices

§

Include verified information on cutting edge technologies.

The materials need to be practical and ensure that they cater for a range
of audiences including people with technical as well as non-technical
backgrounds/roles (i.e. engineers as well as commercial/procurement
roles and for trades people as well as professionals).
Energy productivity information and capacity building could be enhanced
through integration with the Entrepreneurs Program and the Industry
Growth Centres and other existing sectoral programs/channels. Trusted
service providers and industry bodies have an important role to play in
utilisation and promotion of the service and specific content.
This program needs to be linked to the outreach programs – see
recommendation 2.
This measure should also include funding support for an annual
conference, such as the ’Summer Study on Energy Productivity’, to
disseminate world best practice information.
Current barriers
to doubling
energy
productivity

§

Business leadership

§

Imperfect information
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How the approach
will address the
current barrier (s)

§

Consolidates and enhances previous resource materials

Factors to
consider

§

Intellectual property of existing materials

§

Potential issues with modifying digital content i.e. videos

Cost/benefit

Cost(s)
§

Government funding/support. It is important to note that the
government has already made a major investment in this area and
what is being proposed is to better package and leverage existing
information and ensure it hits it mark in companies to drive
outcomes. The networking program (rec 2) would be used to help
disseminate information directly to the people in companies that can
use it. An estimate of the cost for upgrading the information is
$0.5M as a one off cost and then $0.2M/year to update it. It would
be worthwhile also investing perhaps $0.2M/year developing short
video case studies to support the information dissemination. The
cost of ensuring an EP Summer Study each year is about $0.2M/year
also. So we are talking about a very small investment.

§

Increased company resources. There is some time investment from
companies to effectively find and utilise the information – every
attempt should be made to minimise this in the design of materials.

Benefit(s)
§

Boosting productivity and competitiveness. The evaluation of the
EEIG Program (Instinct and Reason, 2015) found that many
companies are still seeking information and guidance on energy
efficiency. For example, many organisations in their target
population still do not feel well informed about the information,
advice and support available (48%). This figure was lower among
EEIG Participants (39%) and especially Assessment Participants (26%)
highlighting the impact a program like EEIG can have, and the
opportunity that exists for further impact.

§

The case for leveraged benefit of information to overcome identified
barriers is already well made. The fact that this information program
leverages investments already made in the recent past reinforces the
likelihood that this measure will have a strong B/C.

Relationship with
NEPP (COAG,
2015)

- - NEPP measure 6: Help business self-manage energy costs

Linkage to other
relevant programs
(including state

§

EEIG (now concluded)

§

Sustainability Advantage
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and territory
programs)

§

Energy Saver Program

§

Smarter Resources, Smarter Business
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Category: Government-led initiative (Commonwealth)
7.7.

Reduce risk of early adoption of new technology and practices

Overview

This measure incentivises manufacturers to more rapidly adopt
international best practice technologies that drive enhanced energy
productivity. This approach provides strong linkages to the National
Innovation and Science Agenda.
2xEP recommends the following initiatives to support innovation and the
demonstration of energy productivity technologies:
7.1. Provide a 50% incentive for investments in novel technologies and
best practices to increase energy productivity, including the use of
waste fuels, on-site cogeneration and emerging renewable
technologies.
This measure supports provision of 50% funding to assist projects to go
forward which have implementation risk because they have novel
elements/are being implemented in Australia for the first time in this
application. Funding would also be provided for technology transfer from
the project. Note that participating companies will be required to make
their projects accessible for industry visitation and to publish and
promote a high quality case study providing commercial information
demonstrating the benefits and problems experienced with the project.
One option originally considered for funding this initiative was for ARENA
to allocate grant funding (of say $200 million annually) for energy
productivity demonstration projects that show significant potential for
wider replication. If this source of Commonwealth funding is not now
possible, we will seek an alternative source – potentially from the
innovation agenda.
The grants would be for a maximum 50% of the installed capital cost of
the project. There should be consideration for making large grants at
least partially recoverable if the project achieves a minimum targeted
ROI. This would help to grow the funding pool over time.
Note that this scheme is similar to the successful NERDDC scheme which
operated in the 1990’s.
7.2. Commission a study into the next generation of energy
productivity technologies. The study would look at the following:
§

Define key emerging technologies and alternative business models
that could drive significant step changes in energy productivity

§

Develop learning cost curves for these technologies to define
expected trends in energy productivity benefits and costs for these
technologies

§

Identify barriers to commercialisation, technology transfer, adoption,
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and ultimate market transformation
§

Define policies and programs required to accelerate the transfer of
these technologies to market

§

Work with each of the sector working groups to define the specific
innovation needs and opportunities in sector process technology

§

Communicate outcomes to inform decision-makers

The study would target markets and be refreshed on a regular basis i.e.
every two years. The outcomes of the study would also help refine and
improve any additional support required by the manufacturing sector.
Current barriers to
doubling energy
productivity

§

Business leadership

§

Perceived risks

§

Access to capital

How the approach
will address the
current barrier (s)

§

Will provide incentives for companies to invest in plant and
equipment and ensure that an effective information dissemination
program will occur past investment to get the results out to potential
users to boost replication.

Factors to
consider

§

Government’s innovation agenda

§

2017 review of Carbon mitigation measures to meet C reduction
targets

Cost/benefit

Cost(s)
§

Government funding/support. The proposed scheme would provide
capital incentives of up to 50% for the capital cost of projects with
significant risk and also significant replication potential. It is this
latter criterion which is the basis for a strong B/C outcome. The cost
of the program based on an average capital investment of $100,000
and 25 projects funded/year would be $25M/year. An additional
sum of up to $5M/year would be required for technology transfer. It
is possible that this funding could be found from existing innovation
(e.g. CRC) funding.

§

Additional government outlays – there would be an additional
administration cost and the program would probably require 2FTE’s.

§

Company investment for research, project net costs and installation
interruptions to production

Benefit(s)
§

Boosting productivity and competitiveness and reducing operating
costs

§

Improved investment certainty

§

Protecting energy security
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Expected B/C Outcome: We expect a strong B/C outcome based on the
key design requirement for the program that business needs to prove
the case for replication of any technologies demonstrated. The
effectiveness of the replication and information dissemination that
follows successful (and failed) projects is key to the B/C outcome.
Outcomes could also be promoted through the networks (see rec 2).
We are seeking information on measured costs/benefits from the now
defunct NERDDC scheme which has now merged into ACARP. This was
funded by a small coal levy and funded coal research as well as broader
energy productivity RD&D. Perhaps this is also a potential funding model
going forward for EP investments based on their carbon emission
reduction.
Relationship with
NEPP (COAG,
2015)

- - NEPP measure 11: Reduce barriers to financing
- - NEPP measure 13: Support innovation and commercialisation
- - NEPP measure 17: Promote leading practice

Linkage to other
relevant programs

§

Link to Commonwealth and state and government innovation
agendas and programs
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Category: Government-led initiative (Commonwealth)
7.8.

Extend energy performance standards for industrial equipment

Overview

Policies are required to ensure that equipment available for retrofit and
upgrading cycles supports improved energy efficiency performance. 2xEP
recommends:
1. Energy performance monitoring capability to be installed on all
energy-intensive equipment. All new energy intensive equipment sold
should be required by regulation to include energy performance
monitoring capability (energy use vs utility output) as standard. Currently
it is difficult for companies to determine the energy efficiency of
equipment prior to purchase as well as its energy performance once
installed.
This requirement should be developed in close consultation with
suppliers and users and in cooperation with initiatives to implement and
regularise Internet of Things (IoT) technologies in Australia. To minimise
regulatory costs, the standards applied to embedded performance
monitoring devices should be aligned with international standards such
as the EU Measuring Instruments Directive (2004/22/EC).

2. The Commonwealth expand the Equipment Energy Efficiency (E3)
program to include a greater range of industrial equipment, improving
the required efficiency standards of existing equipment. To minimise
costs, standards should be developed, agreed and applied in close
consultation with suppliers and users, and should be in line with trusted
international frameworks (for instance, EU Ecodesign). Currently some
lighting, three phase cage induction motors (with output power from
0.73 kW up to, but not including, 185 kW, with rated voltages up to 1100
V, alternating current (AC)), commercial chillers and non-domestic fans
are covered by the E3 Program. The program should be expanded to
include other industry equipment whose minimum performance is
regulated by competitors, such as (but not limited to) air compressors,
boilers, blowers and pumps.
Nonconforming product is a serious issue in many sectors with respect to
many kinds of standards, and it is important to ensure that compliance is
considered fully when developing energy standards. Enforcement
responsibilities should be clear and vested in capable agencies that are
well-resourced by government, including suitable research infrastructure
to test equipment.
Either set of standards will take time to have an effect on national energy
productivity, since they only affect the choice of new equipment. Capital
expenditure reflects both individual business investment cycles and
broader business conditions. While the manufacturing sector’s
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equipment investment levels show signs of turning a corner,
investigation of incentives for new investment is warranted (see item 4.2
above).
Programs in competing countries: In Europe the Ecodesign Directive
provides consistent EU-wide rules for improving the environmental
performance of products, including the minimum mandatory
requirements for the energy efficiency of these products. Industrial
products covered include motors, boilers, fans, some lighting and pumps.
3. Testing energy savings claims. It is recommended that the
Government fund a program for testing the performance of new energy
saving equipment entering the market against promotional claims. This is
seen as important to protect consumers and the credibility of the energy
management industry, in the light of many new products being
introduced in recent years carrying dubious savings claims. We propose
that this be initiated with a feasibility study to design and cost this
program.
Current barriers to
doubling energy
productivity

§

Imperfect information

§

Split incentives

§

Hidden costs

How the approach
will address the
current barriers

§

Will provide greater guidance to business when upgrading new
equipment

§

Drive improved knowledge and skill in relation to energy productivity
amongst service and equipment providers

Factors to
consider

§

Administrative process for registering products

Cost/benefit

§

See RIS’ conducted for these equipment types. Where not available
there is substantial data available from the USA and other
international standards programs. These measures will only be
implemented where there is strong evidence of a positive societal
B/C.

Relationship with
NEPP (COAG,
2015)

- NEPP measure 3: Make choice easier
- NEPP measure 6: Help business self-manage energy costs
- NEPP measure 30: Deliver a new Equipment Energy Efficiency (E3)
prioritisation plan

Linkage to other
relevant programs

§
§

Equipment Energy Efficiency (E3) programme:
http://www.energyrating.gov.au/news/prioritised-work-program-e3
Standards Australia
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Category: Government-led initiative (Commonwealth and states)
7.9.

Ensure competitive energy pricing and cogent price structures

Overview

Elements of electricity network tariff restructuring by supply utilities and
a growing tendency of suppliers to achieve income stability by increasing
fixed charges have reduced customer incentives to improve energy
productivity. Greater productivity in customer use of the network should
also help defer expensive network investment.
2xEP recommends that the Commonwealth in conjunction with the
Australian Energy Regulator prohibits network tariff structures which can
limit the ability of users to reduce their energy bills by improving their
energy productivity (e.g. excessive fixed charges as a proportion of total
costs, demand charge structures that make it hard for users to respond
to reduce their costs).
Governments and the Australian Energy Regulator should also ensure
that appropriate information and advice are readily available ahead of
significant tariff structure changes to encourage consumers to respond
to cost reflective price signals.

Current barriers to
doubling energy
productivity

§

Imperfect information

§

Split incentives

§

Hidden costs

How the approach
will address the
current barriers

§

Provide a market mechanism for companies to invest in energy
efficiency/energy productivity

Factors to
consider

§

Role of the Australian Energy Regulator and existing network rules

Cost/benefit

§

This measure is about ensuring that tariff structures are set up that
are cost reflective and do not provide disincentives for customers
implementing measures to improve their energy performance, and
being cost reflective, will also reduce network costs. As a result,
there is no requirement for a B/C for this measure.

Relationship with
NEPP (COAG,
2015)

- NEPP measure 1: Transition to cost-reflective pricing
- NEPP measure 26: New market mechanisms for demand response

Linkage to other
relevant programs
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Category: Government-led initiative (Commonwealth and states)
7.10. Provide funding for a review of ‘farm to plate’ supply chain opportunities
Overview

2xEP recommends the Commonwealth fund a study to identify the
barriers and opportunities for energy productivity improvements in the
food supply chain. The study from ‘farm to plate’ would also cover
energy productivity opportunities relevant to water, material use,
resource efficiency, recycling, waste management (including industrial
ecology opportunities and waste to energy), transport, as well as
refrigeration (which is 5.5% of the energy Australia produces and offers
high savings potential).

Current barrier to
doubling energy
productivity

§

Imperfect information

§

Split incentives

§

Hidden costs

How the approach
will address the
current barriers

§

The study would help overcome information barriers by identifying
the energy productivity risks and opportunities in the supply chain
and assist companies make informed investment decisions. The
study would also help identify regional and centralised solutions to
issues (as opposed to only site based options).

Factors to
consider

§

Access to information and potential confidentiality issues

§

Opportunities to validate technologies e.g. low global warming
potential (GWP) refrigerant based technologies

§

Optimisation opportunities across the food supply chain

§

Utilising reverse logistics to transport waste

§

Segregating waste streams to maximise use and avoid landfill

§

Collection and re-use of waste plastic packaging

§

Benchmarking site practices against best practice

Cost/benefit

Cost(s)
§

Government funding/support. This is a study only, of the order of
$250k in cost (and up to $500k depending on scope) and based on it
being set up to identify EP benefits that are otherwise lost between
stages of the supply chain through sub-optimisation, we are
confident that this is readily cost justifiable.

Relationship with
NEPP (COAG,
2015)

The NEPP has a gap in dealing with supply chain opportunities

Linkage to other
relevant programs

Links with 2xEP Agriculture roadmap
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Category: Industry initiative
7.11. Examine the role of industry associations in providing energy productivity-related
information to businesses in the manufacturing sector
Overview

2xEP recommends industry investigates the role of industry associations in
providing information to businesses working in and with the manufacturing
sector to improve energy productivity. For example:
•

•

Current
barriers to
doubling
energy
productivity
How the
approach will
address the
current
barriers
Factors to
consider

•
•
•
•

•
•

•

•
•
•

Raise decision-makers’ awareness of the benefits of improved energy
productivity and its co-benefits, such as more productive deployment of
labour and materials and lower maintenance costs. These benefits can
contribute to improving overall productivity, competitiveness and
profitability. Where energy productivity initiatives are assessed to be
cost-effective, decision makers are encouraged to sanction
implementation of these initiatives.
Provide information regarding appropriate energy productivity-related
performance indicators for staff and associates, cognisant of existing
contractual obligations and agreements. Note, an integrated view of
energy productivity is required to incentivise decision making in each
part of the process that contributes to the enhancement of energy
productivity of the process or plant as a whole.
Availability of relevant information
Benefits of energy projects pursued in isolation are perceived as lacking
materiality
Management practices and internal barriers
Increase collaboration and understanding within the industry of the
direct and indirect benefits of improved energy productivity, and the
associated positive impacts on competitiveness, productivity and value.
Provide practical assistance in implementing changes to bring about
energy productivity improvements.
Risk of lower productivity compared to competitors if energy
productivity issues are not addressed: link energy productivity to overall
productivity and competitiveness.
Success of international industry groups in bringing together members
to better understand sector-wide performance and improve energy
performance (e.g. US Alliance to Save Energy, ACEEE, ECEEE).
Diversity of companies within industry and challenges in providing
information relevant to all.
Resourcing challenges within industry group staff given the range of
responsibilities and initiatives coordinated across the sector.
The business case for energy productivity is not always clear using
typical financial tools. For example, NPV analysis discounts future energy
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cost reductions relative to up-front investment in energy productivity
projects. It may be helpful to include alternative methods of valuation
when assessing energy projects e.g. real options analysis. Taking a longterm ‘value at risk’ perspective of energy cost may be useful.
Cost/benefit

Potential costs of this measure
•

Increased industry association resources – staff in industry associations
may require energy productivity training and additional human
resources may be required to provide information the sector. The cost
to industry associations of implementing this initiative may be
significant.
Potential benefits of this measure

•
•

Relationship
with NEPP
(COAG 2015)
Linkage to
other relevant
programs

General benefits of improving energy productivity, as listed in the
introduction to section 11.
Leveraging established networks to share knowledge will likely
accelerate the development of a cohesive approach to energy
productivity for the sector.

- NEPP measure 6: Help business self-manage energy costs
- NEPP measure 7: Recognise business leadership and support voluntary action in
business

Energy Efficiency Council Australian Energy Efficiency Policy Handbook:
www.eec.org.au/policy-advocacy/handbook
Energy Efficiency Information Grants Program (EEIG): was part of a suite of
measures announced in July 2011. The Program assisted industry
associations and non-profits to provide practical, tailored energy efficiency
information to small and medium enterprises (SMEs) and community
organisations, allowing them to make informed decisions about energy
efficiency - and thereby reduce their operational costs. A broad range of
sectors were covered by the Program, including food processing in particular
and manufacturing in general.
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8. 2xEP Steering committee and working group members
2XEP Steering Committee
Kenneth Baldwin, Director, Energy Change Institute, Australian National University
Graham Bryant, Deputy Chair, Energy Users Association of Australia
Tony Cooper, Chief Executive Officer, Energetics
Bo Christensen, Manager Sustainability, Linfox
David Eyre, General Manager, Research & Development, NSW Farmers
Chris Greig, Fellow, Australian Academy of Technology, Sciences and Engineering
Travis Hughes, Head of Energy Services, AGL Energy
Jonathan Jutsen, Chairman, Australian Alliance for Energy Productivity
Andrew Lamble, Co-Founder and Chief Operating Officer, Envizi
Luke Menzel, Chief Executive Officer, Energy Efficiency Council
Brian Morris, Vice President, Energy & Sustainability Services, Schneider Electric
Gordon Noble, Managing Director, Inflection Point Capital
John Osborn, Director of Economics & Industry Policy, Australian Chamber of Commerce & Industry
Tennant Reed, Principal National Adviser – Public Policy, AiGroup
Duncan Sheppard, Director Communications and Policy, Australian Logistics Council
Anna Skarbek, Executive Director, ClimateWorks Australia
Scott Taylor, Executive General Manager - Living Utilities, Lend Lease
Kane Thornton, Chief Executive Officer, Clean Energy Council
Suzanne Toumbourou, Executive Officer, Australian Sustainable Built Environment Council
Laura Van Wie McGrory, Vice President, International Policy, Alliance to Save Energy [USA]
Stuart White, Director, Institute for Sustainable Futures
Bruce Wilson, Syndicate Chair, CEO Institute
Richard Wilson, Director, Government Affairs, Australia & New Zealand, EnerNOC
Oliver Yates, Chief Executive Officer, Clean Energy Finance Corporation
Manufacturing Sector Working Group
David Barr, Coordinator - Dairy Manufacturers Sustainability Council, Dairy Australia
Graham Bryant, Deputy Chair, Energy Users Association of Australia
Royce DeSousa, General Manager - Energy & Sustainability, Visy
Peter Dobney, General Manager - Resources & Energy, Orora
Tim Edwards, President, Australian Refrigeration Association
Alex Gosman, Chief Executive Officer, Australian Industry Greenhouse Network
Tim Hicks, A/Director – Economics and Industry Policy, Australian Chamber of Commerce and Industry
Charles Hollingworth, General Manager – Asset Management, Teys Australia
Jonathan Jutsen, Chairman, Australian Alliance to Save Energy
David Malicki, Senior Team Leader, NSW Office of Environment and Heritage (observer)
Rob Murray-Leach, Executive - Policy and Advocacy, Energy Efficiency Council
Paul Orton, Director, Policy and Advocacy, NSW Business Chamber
Tennant Reed, Principal National Adviser – Public Policy, Australian Industry Group (chair)
Ross Seabrook, Director Solutions, Veolia
Richard Stock, Head of Quality, Continuous Improvement & Environmental, Snack Brands Australia
Duncan Veal, Manager, Processor Research and Development, Meat and Livestock Association
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