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This submission seeks to provide independent advice regarding the investment climate for
clean energy projects in Australia and explores the role the Clean Energy Finance
Corporation (CEFC) could play in that environment. It argues that the CEFC will be most
effective if its mandate allows it to identify the best market interventions for each different
supported clean energy project. Through experience and trial and error, the CEFC will
develop policies that lead to optimal commercial, developmental and societal outcomes by
specifically tailoring financing support every time it is given. Therefore, the CEFC must be
obliged to consider a broad range of market interventions and prioritise investments with
regard to a broad range of factors, taking into account the shortcomings of the REE Act
2000 (Cth) and the barriers known to be posed by existing law regarding allocation of
responsibility on renewable energy generators to pay for connection to electricity networks
and for consequential upgrades of those networks. This will ensure that investments by the
CEFC positively impact society, reduce the need for carbon intensive energy generation
and allow Australia to profit from the transition to a carbon-constrained economy.
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The Role of the CEFC and the Innovation Process
1. This submission understands the role of the CEFC as to facilitate private investment in
the deployment of clean energy projects (CE projects) and development of clean energy
technology (Clean Tech). This submission draws upon research that we have conducted
generally into renewable energy incentive laws and in particular, more recently, research
into the stimulation of investment in geothermal energy projects. That research identified
an unfavourable risk/reward profile as the major barrier for investment. As a senior
executive of a prominent venture capital firm explained that, “no banks are going to fund
these projects, so it’s all got to come from equity and the equity has got to get the
appropriate reward”.2

2. Although this comment was made in relation to geothermal development, it describes the
kind of “gap” that the CEFC can fill by through investment that the business and finance
community have not yet embraced. Other submissions will doubtless discuss the potential
for leveraging private investment in this way, and the expert review members’ own
research will doubtless canvass the various forms of possible intervention (See paragraph
10).

3. This submission refers to the Australian geothermal industry to illustrate some
arguments. It has been recently reported that the Solar Dawn and Moree Solar projects will
fail to meet the terms of their grants.3 This is reminiscent of recent failures by geothermal
projects to obtain the matching funds required under the Geothermal Drilling Program.4
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From these difficulties arise obvious opportunities for the CEFC to complement existing
and future government programs, discussed below.

4. The goal of facilitating investment in clean tech requires an understanding of how new
technologies progress from conception through to widespread deployment (See figure 1).
Timothy Foxon puts it best: “Technologies make progress along the innovation chain as a
result of flows of funding, knowledge and influence between actors in the innovation
system.”5

5. Under the current Australian framework, private investors will not provide all the capital
required to progress clean tech along the innovation chain. As Bürer and Wüstenhagen have
explained the problem in general terms: “It is in this middle part, between governmentfunded R&D and self-sustaining funding from customers, where innovative technology
firms struggle most”.6 This stage is commonly known as the ‘valley of death’.7

Figure 1: The Innovation Process8
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6. The CEFC does not form part of the legal framework under which clean energy projects
exist – it is an extra measure, albeit one created by legislation, designed to stimulate
investments from the business and finance community. Only sound legal frameworks can
provide maximum certainty as to the future yield of CE projects. The job of the CEFC is to
stimulate investments from the business and finance community by reducing the risk that
projects will fail. This is because investors “tend to hate losses more than they love gains”.9
By investing in clean tech and CE projects the CEFC will both reduce the risk that projects
will be starved of funding, and reduce the amount needed to be risked by the business and
finance community.

7. The funding gap, or, more colourfully, the valley of death, is well illustrated by the
challenge facing the geothermal industry in Australia. For that industry, “there is lots of
learning to be achieved and better techniques can only come from trial and error; but trial
and error is expensive when you’re drilling down five kilometres”.10 Indeed, the industry
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faces “significant challenges from an exploration and therefore a risk perspective”.11 It is
ironic that these risks deter the investment of funds needed to demonstrate the technology
in Australia and thus reduce the associated risks. Other technologies face separate barriers.
One common barrier is the difficulty involved in securing power purchase agreements with
the large generator-retailers.

8. CEFC investments will yield the best financial and societal dividends by providing and
catalyzing investment in projects that lead to technological and institutional learning.
Learning can lead to cost reductions, more proficient technology operation and “the
institutional transformations necessary to support the introduction and diffusion of new
technologies and allow them to enter the realm of widespread use”.12 This can be seen in
the dramatic improvement in wind turbine efficiency over the last 20 years, and the
ongoing fall in the price of solar PV.13 The phenomenon of the “experience curve effect”
says that the cost of producing a product will go down as the task of producing it is
performed an increasing number of times.14 Technological learning, though hard to predict,
indicates that clean energy solutions will become more efficient and yield increasing
returns as they are deployed.15

9. Institutional learning will be paramount to the ability of the CEFC to effect change and
bring about investment in clean energy. The expressed intention to learn from the
experience in the UK and USA is the correct approach and will yield a more effective
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organisation.16 Key to this effectiveness will be the investment mandate. This must reflect
the mission, which is to facilitate or accelerate the financing of at least some CE projects
that would not otherwise be financed.

10. The expert panel cannot be expected to have all the right answers to at the end of this
review. Therefore, the CEFC must have a mandate that allows it to test novel market
intervention mechanisms. Options include direct on-market purchase of shares, direct
equity investment in a joint venture, underwriting capital raising, participating in capital
raisings, loans, and risk insurance. A logical approach would be for the CEFC to match
funding options to technologies they suited. Common sense tells us that different funding
mechanisms are best for different projects; logic and history can guide us to better
decisions. Concessional loans could finance the expansion of commercially proven
projects. Direct investment by share placements, at the right price, would be appropriate
where capital is required to grow revenue stream and scale up innovative projects. The
optimal intervention by the CEFC will vary between technologies depending on their
individual characteristics and position on the innovation chain.

11. By backing the clean technologies of the future, the CEFC may ultimately produce a
positive yield. However, in order to develop clean technologies and encourage private
investment, the CEFC must take significant risks and have a long-term investment strategy.
It should be given the broadest possible scope to profit from its activities so the mandate
must allow different market interventions from venture capital style investments through to
commercial-rate loans. The mandate must allow the flexibility to invest in a company or a
specific project, through a joint venture, so that the CEFC may share the risks and rewards
of a that project without exposure to the partner’s other operations. The CEFC owes it to
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the taxpayer to ensure that it always prefers projects that provide more benefits to
Australian companies, employees, shareholders and service providers. This is, however, but
one of many criteria to be considered.

12. It is clear that for the CEFC to have a desired impact on emerging clean energy
technologies, it must have a risk mandate that assumes that somewhere in the course of
investing $10 billion, some money will be lost. The bankruptcy of Solyndra, the nature of
markets and the volume of competing renewable energy technologies strongly indicate that
not all companies will succeed. By holding equity in multiple projects and companies, the
CEFC will increase its ability to influence the success of investments by harnessing
synergies between different interests.
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The Context in which the CEFC Operates
13. One pillar of the legal framework for clean energy development is the Renewable
Energy (Electricity) Act 2000 (Cth) (REE Act), which aims to encourage additional
generation of electricity from renewable sources.17 It obliges electricity retailers to source a
certain amount of the wholesale electricity they buy from renewable sources,18 and
therefore creates a mandatory renewable energy target by which production of an extra
41,000GW of renewable electricity per annum can be achieved by 2020.19 The REE Act
also grants the right to trade and bank Renewable Energy Certificates (RECs) representing
1 MWh of renewable energy generated,20 and has been amended to separate Small-Scale
Technology Certificates and Large-Scale Generation Certificates (LGCs).21

14. It is of major significance that the REE Act is technology neutral. Whilst some may see
this as a positive feature of the legislation, a more long-term view focussed on dynamic
efficiency suggests that this approach is problematic for emerging renewable energy
technologies such as geothermal energy, ocean energy, artificial photosynthesis and large
scale solar thermal energy. It is well known by researchers and the renewable energy sector
that low demand for LGCs and political uncertainty combined with the difficulty in
securing a favourable PPA (power purchase agreement) mean that investment in CE
projects has stagnated, even in the most commercially viable technologies such as onshore
wind. Project development staff of wind energy companies have stated to us on numerous
occasions throughout 2011 that the low price of LGCs is likely to persist until some time in
2014, and that one of the major preoccupations of wind farm developers is to keep project
planning approvals alive and extended until such time as the LGC price rises significantly
17
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and when PPA power purchase agreements are more readily secured at a favourable rate. If
wind energy project developers are having serious difficulties, it is self evident that those
companies involved in further-from-market competitiveness renewable energy technologies
are struggling and are expected to continue to struggle for some time to come, under the
existing federal legislative framework.

The international journal literature suggests, on the basis of analysis and modelling, that
“renewable energy certificate [schemes] have different relative effects for different
generation technologies”.22 This is clearly the case in Australia: analysis in August 2011,
by Green Energy Markets, projects that virtually all LGCs will continue to be created by
wind, bagasse and landfill gas.23 The REE Act is not a significant driver of investment in
(currently more expensive) emerging technologies, and offers no support whatsoever for
the most viable clean technologies, such as fuel cells (which utilize gas efficiently and
cleanly). However, what is certain is that eligible CE projects will need to progress quickly
in order to benefit from the REE Act, which expires in 2030.

15. The three biggest liable parties under the REE Act, AGL, TRUenergy and Origin
Energy have all announced that they have already obtained sufficient LGCs to satisfy their
liability through to 2014 or 2015,24 and therefore have no immediate requirement to
purchase LGCs over the market. This lack of demand undermines the LGC price and the
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currently subdued prices demonstrate the massive influence of the three massive retailergenerators on the LGC market.25

16. With the support of the generator-retailers, (literally) groundbreaking progress has been
made in the field of Engineered Geothermal Systems (EGS). Petratherm, backed by
TRUenergy, and Geodynamics, backed by Origin Energy, have the most advanced
geothermal projects in Australia. Unable to partner with a generator-retailer, the Solar
Dawn project, also employing an emerging clean energy technology (solar thermal) is
hoping for the support of the government owned energy retailer, Ergon Energy.26 If the
CEFC can catalyze investment in projects that are independent of the three generatorretailers, it could have a huge leveraging effect over the long term. Regarding the solar
industry, the posited Infingen/Suntech joint venture lacks a committed generator-retailer
partner, but may have the most commercially viable technology. It must be open to CEFC
experts to consider investment in electricity as a commodity or new players in the retail
market if the right opportunities arise.

17. At present, the three generator-retailers are therefore virtually essential partners in any
major CE project. In practice, only the generator-retailers can provide the power purchase
agreements that are a virtual requisite for project finance. They will also usually be the
ultimate purchaser of the LGCs that are supposed to create demand for such projects.
Understandably, all three of the generator-retailers hope to extend this state of affairs and
are advocating an extension of the scheme.27
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18. Understanding regulatory risk is of the utmost importance to any investor, including the
CEFC. However, one way in which the CEFC may be able to leverage investment in CE
projects is to buy LGCs or even seek to act as a broker for power purchase agreements. The
merits of novel market interventions such as this should face the proper scrutiny by the
qualified financial experts. However, from a governance perspective the experts at the
CEFC must be entitled to consider and test all potentially profitable investments that will
encourage investment in CE projects by the business and finance community. The CEFC
will function more effectively, minimize profits, and maximize gains if it is independent
from political interference by vested interests.

19. The Review is wisely considering non-financial factors that inhibit clean energy
projects. Every single clean energy project is hampered by technological, institutional and
social inertia. Unruh (2000, 2002, 2006) has identified this phenomenon as ‘carbon lockin.’ He explains that “industrial economies have become locked in to fossil fuel-based
technological systems through a path-dependent process driven by technological and
institutional increasing returns to scale”.28

20. One way in which techno-institutional lock-in is manifested in Australia is in that rarely
explored legal jungle: energy network regulation. The most significant regulated market is
the National Electricity Market. It is governed by the National Electricity (South Australia)
Act 1996 (SA)29 and mirror legislation in the other participating jurisdictions.30 The
statutory bodies that regulate the NEM are the Australian Energy Market Commission31
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(AEMC) and the Australian Energy Regulator32 (AER). The AEMC makes governing rules
of the NEM, regulating its operation, its expansion, the integration of new power plants, the
necessary network upgrades and the connection charges paid by users.33 The AER monitors
compliance with the rules.34

21. The fact that the rules are designed to facilitate the growth of large coal and gas
generation is a major barrier to clean energy projects. This is of particular importance as
distributed clean energy generation in the form of small scale solar, wind, and fuel cells
proliferate. This is virtually inevitable given the downward pressure distributed generation
can apply to retail power prices due by minimizing transmission losses, managing peak
loads, delaying the need for network upgrades, and even allowing for combined heat and
power use, in the case of fuel cells35 and small-scale solar thermal.36 The current
regulations do not contain a process by which distributed generators can connect to the grid
and participate in the electricity market. As usual, then, new entrants are reliant on
generator-retailers to buy the electricity they generate. Without regulatory reform there is
no certainty that either the electricity grid or the gas grid (in the case of fuel cells) will
optimally accommodate distributed generation.

22. In the case of large clean power generators, it is usually necessary to build new physical
connections from new power plants to the nearest part of the grid. This requires the upgrade
of certain parts of the network to keep it reliable and safe. Internationally, this occurs
through a variety of mechanisms. It holds true throughout the globe that everyone
ultimately pays for network upgrades. However, it varies between international
jurisdictions as to where the burden of raising the initial capital falls. Under a deep charging
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regime, the clean energy project pays all costs associated with connection, including
upgrades and extensions. Under shallow charging the clean energy project proponent pays
only the costs of connecting to the nearest appropriate part of the network.37 The German
legal framework provides for shallow charging, except where it is economically
unreasonable.38 Both the Spanish and English systems are a compromise between shallow
and deep charging (shallow-ish charging).39 The AEMC has found that a majority of
industry stakeholders recognise that “the existing framework [is] unlikely to efficiently
accommodate new generation connections…”.40 The present rules fail to encourage
Distribution Network Service Providers (DNSP) to build or upgrade connections to
renewable generators. Small, capital-constrained renewable energy developers bear the
burden of raising extra capital to pay deep connection charges (though they may apply for a
grant to pay for this). This increases project risk and therefore the cost of capital, and makes
finance harder to attract.

Investment Considerations
Other Than Commercial Viability

23. The Review is right to consider principles other than financial viability that could be
used to prioritize investments. This submission touches on those principles throughout. The
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following examples illustrate how different principles should affect decision-making by the
CEFC.

24. One illustrative example of a CE project is the collaboration between Ocean Power
Technologies Inc (a listed company based in New Jersey USA), Woodside Petroleum and
Leighton Contractors.41 Despite being awarded a grant of over $65 million to develop
19MW of wave power in 2009, there is nothing in the public domain to suggest that any
progress has been made since that time. Delayed commencement of the project creates
uncertainty about how it might interact with the REE Act, and how demand for LGCs will
affect its commercial viability. What is certain is that the project is well positioned to
generate minimal, if any, LGCs under the current REE Act. Were the CEFC to support such
a project, it would essentially be supporting the development of foreign owned intellectual
property. The likely increase in the value of the technology resulting from the experience
curve effect would therefore flow mostly overseas. Further, it may not be in the financial
interest of the ultimate proponents of the project for it to be profitable. They may have
more to gain from failure than success, given their other interests. This may drastically
decrease the likelihood of positive returns and illustrates the importance of subjecting CE
project proponents to vigorous scrutiny. Given that the Australian taxpayer funds the
CEFC, it would be right to consider the Australian companies (and therefore taxpayers)
competing with Ocean Power.42 For example, at least two have progressed Australian
projects further than Ocean Power without a federal grant. In the case of at least one of
them, access to capital has been a major barrier to deployment.43

25. A second illustrative example concerns the level of support the company already
receives from the business and finance community For example, Ceramic Fuel Cells, has
41
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progressed a new technology along the innovation process, mostly funded by private equity
investments from the finance and business community here and overseas. Having secured
larger orders from European utilities, the company recently sought, again, to raise funds on
the equity market in order to buy components in bulk and drive down unit prices. Although
the company raised sufficient capital, greater access to capital would allow greater
economies of scale sooner, and therefore accelerate cost reductions. The CEFC could have
partially underwritten the capital raising. This could leverage significant extra investment
by indicating to private investors that the company would raise the requisite funds one way
or another. This encourages investment for obvious reasons, but even if the CEFC were
required to actually invest funds in the case of a shortfall, this investment could still be
profitable in the long run, thus reducing the risk for the CEFC. In this way the CEFC can
leverage private investment, ensuring that Australian owned and developed technologies
can compete on a global stage. This may lead to the widespread deployment of fuel cells in
Australia, which could have positive effects on society. For example, distributed
technology, such as fuel cells, can reduce the cost of retail electricity by flattening out
peaks in demand, according to the managing director of Ausgrid.44 These is the exactly the
kind of consideration the CEFC must take into account if is it to yield optimal benefits to
Australian society.

26. These examples depict a variety of possible considerations that ought to be used to
prioritise investments. The intention is not to make investment recommendations, but rather
to demonstrate that the relevant considerations for prioritizing investments are infinite.
Therefore the mandate must be drafted so as to allow the CEFC to consider the best
interests of Australians, the environment and the collaborative global challenge of
developing solutions to climate change. New technologies, demonstrated and deployed
44
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here, but implemented elsewhere, have the potential to make a significant difference to the
global attempt to reduce greenhouse gas pollution. Through leveraging funding to develop
new technologies, the Clean Energy Finance Corporation allows Australia to contribute
(profitably) to the solution disproportionately to our population. This is desirable given our
disproportionate per capita contribution to global greenhouse emissions.
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