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Foreword

The Rudd Government has made a clear commitment to inc reasing the
deployment of renewable energy in Australia. The enhanced Renewable
Energy Target (RET), and its proposed changes from January 2011,
form part of the investment proposition for an increasing range of
deployable and mature clean technologies. Th e RET is fundamental to
the economics of large scale clean technologies deployed in the energy
industry. It also supports other industries, such as the property sector,
with the deployment of solar hot water and roof top solar photovoltaic.

However, if t he clean technology is not deployable and is still an
emerging technology at the research, development and demonstration
stages, then the RET is of little assistance. This report therefore explores
mechanisms to finance emerging clean technologies in Austr alia, against
five broad questions raised by the Clean Energy Council:

What is an emerging technology?

3 What are the investment barriers to the further development of
emerging technologies?

3  What can emerging technologies do to enhance their investment
attr activeness?

3 What mechanisms do investors require in order to help emerging
technologies move down their technology cost curve?

3 What are the options for supporting emerging technologies?

W

To address these questions we have undertaken an assessment of the
economic opportunities as seen through the eyes of emerging
technology developers, major banks, strategic corporate partners,
venture capital firms and other key investors. This information has been
collected from 109 p articipants via an online survey, and i nterviews with
32 investors and cleantechs.

In that regard, we extend our thanks to the online survey participant s

and commentators for their contributions to this work, and to those
organisations that supported the circulation of the online survey.

Marc Newson
Partner, Oceania Cleantech Leader

March 2010
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1. Executive summary

The American CouncilOnRenewable Ee z | = " zxzwa ¢~ " z{zéahCQyv ®¥2 P 3.
place where good ideas die due to the lack of funding. * It describes the challenging transition

from a promising technology to a commercial product that can then be deployed using

traditional finan cial arrangements.

Our report, Navigating the valley of death , has been produced in response to questions raised
by the Clean Energy Council (CEC) to explore mechanisms to finance emerging cleantech? in
Australia. The CECrequired an assessment of the eco nomic opportunities as perceived by
investors and cleantechs, being two of the three key parties involved in commercialising
V«©2 " v ¢ ~techndlogies. The three parties are:

3 Investors - the providers of funding, knowledge and experience throughout the key
stages of cleantech growth and deployment

3  Cleantechs - individuals, businesses and alliances developing new technologies or new
applications of an existing technology 3

3 Governments - the providersof policies ~a  ~ z ©! ¥o©z 2 ¥ O¥Xx atoAstoCO© x}
maintain prosperity and deliver future economic growth.

V« ©2 " gtate~amd@e@leral governments have a significant interest in the d evelopment,
demonstration and deployment of clean technologies and many traditional industries
including agricu lture, automotive, energy, property, water and others, are hosting this
innovation. Cleantechisif£ | ¥ " a2 v o a { ¥ %elf-Sufficiehcy actoss a amye of resources
including energy and water, and is a potential source of host industry economic growth and
employment.

Our view on i mplications for current and future policy

Business models that include green economics attract greater scrutiny than those without,
and the need to educate investors and others along the value chain of the product cannot be
underestim ated. While cleantechs need to remain focused on the quality of their business
plans, governments need to remain focused on mechanisms to mitig ate funding and revenue
risk across a portfolio of host industries. This report concludes that , in order to further

attra ct overseas and local investment into commerc ial scale demonstration and deployment ,
the following are a priority for current and future policies:

Grant programs for scaling up demonstration
Loan guarantee for a pipeline of projects
Accelerated depreciation

Feed-in tariff for speci fic host industries

N W W W

! How to escape the Valley of Death; K. Haas; Green Energy Finance; 24 November 2009 (www.energyand

capital.com)

2i}z a2z P@xGxCt zvvary Ex¢tzvo 2zx}o¥¢¥| ~z0C v iz «©zy ~maz x}va|
diverse range of products and services that aim to optimise the use of natural resources or reduce the negative

environmental impact of their use. Clean tech can create value from technologies that lower costs , and improve

efficiency and performance , when compared to traditional technologies in the same host industry.

3 How the cleantech is organised and supported can vary. Some have emerged out of cooperative research centres,
international research alliances, and government agencies. Many have relied heavily on academe, non -government
organisations and professional societies to support their technology development. The science community plays a

key role in supporting cleantechs.

Navigating the valley of death Emst & Young | 1
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with 49% hosted in the energy sector, 12% each in the water and property sectors and 8%

hosted in the transport sector. Many cleantechs (48%) are at the demonstrat ion and

deployment stages with their technologies and R&D cleantechs make up 28% of the

population.

Investment into cleantech is principally sponsored by family, friends and personal funds
(31%). In contrast, local venture capital is 1% of the source. B eyond the provision of funds,
what cleantechs value the most from outside investors is how they can add value to their
strategy in the areas of finance, reputation and management. However, 23% of cleantechs do
not have corporate partners or major investors . Over the next 12 to 18 months the ir major
challenge is government policy not delivering certainty for investment decisions.

Profiling cleantech investors

Many investors are actively searching out emerging clean technologies in Australia (58%) or
will consider investing in a cleantech when the option is presented to them (18%). For the
remainder of investors, they are either yet to begin their investment or their investment is
on-hold.

The emphasis on the type of support on offer from investors and part ners is industry
knowledge / experience (27%), and engineering / logistics expertise (14%). This is more likely
than equity (12%), project finance (7%) or general debt arrangements (2%). For investors, the
strongest characteristic of an emerging cleantech is the heavy reliance on government policy
to deliver market certainty for private investment (39%). This is more prominent than any
reliance on funds from family, friends and grants (12%).

Defining an emerging technology

The initial definition of an eme rging technology provided for this project was a technology
that has moved from the research laboratory into the field , and is currently in the early
demonstration to full scale demonstration period of their development. 4 Other definitions
focus on bench-scale testing ® or are used to denote significant developments in
nanotechnology, biotechnology, cognitive science, robotics and artificial intelligence.

From this study there is evidence that cleantech is an emerging technology at the
demonstration (pilot or commercial scale) and deployment stages (supported commercial or
competitive commercial), accounting for 48% of Australian cleantechs. Clean technologies
that are focused on wave energy and algae farming are typical for the demonstration stage;
and, many solar energy solutions are typical for the deployment stage. © Cleantechs at these
stages rely on government policy to deliver market certainty for private investment, and are
dependent on subsidies that allow them to compete with more traditional techno logies in a
host industry.

4 Source: Clean Energy Council; Accelerating emerging technologies in Australia; August 2009

5 The U.S. Environmental Protection Agency, Argonne National Laboratory, and the U.S. Army Corps of Engineers
define an emerging technology a s an innovative technology that currently is undergoing bench -scale testing. During
bench-scale testing, a small version of the technology is built and tested in a laboratory. If the technology is
successful during bench-scale testing, it is demonstrated o n a small scale at field sites. If the technology is
successful at the field demonstrations, it often will be used full scale at contaminated waste sites. As the technology

is used and evaluated at different sites, it is improved continually. Source: The Brownfields and Land Revitalization
Technology Support Center at www.brownfieldstsc.org/glossary.cfm

6 Cleantechs that consider them selves to be at the mature technology stage (24% of the score) include solar hot
water and hydro energy generation.
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Investment barriers for emerging cleantechs

Finance is critical to the speed that you can progress emerging technologies and while

investment barriers can act as a constraint , they tend not to act in isolation of internal

factors relevant to investment decisions. Indeed, investors and cleantechs agree that, while

the type and scope of any financial incenti ve from government is important and without it

alz"z ~© vo ~pop-z70O2fzwom?a x¥o©2"v-~pa@A 2}z "¥w«O2noz
commercialisation plans, ” and the management of technology risk, are more important for

investment decisions.

However, investors and cleantechs agree that constraints do exist and that the key constraint
to investment is the cost of the clean technology being too high, when compared to
traditional technologies in the host industry. ® Other constraints include:

The absence of an Australian market for cleantech
Lack of patient capital

Stronger investment attractiveness overseas
Greater revenue risk with lo cal energy pricing
Low investor awareness of technology risk

NN WWW

Investment barriers and associated management issues can become critic al for large scale
cleantech at the commercial scale demonstration stage. The valley of death is a major
impediment for cleantechs. In simple terms, safe passage requires proving the technology,
building the demonstration project , getting a significant corporate partner and investor on
board, and delivering a bankable project that will last 20 years. The cost associated with
adopting the technology reduces through experience and efficiencies gained from deploying
multiple projects.

Empowering emerging cleantechs

The investment model for cleantech is not unique. Success in attracting investment will
depend on how the cost effe ctiveness of the technology compares to the more traditional
technologies in the host industry, as well as the quality of corporate partners and other
investors. However, cleantech investment must be market driven. It is not sustainable to rely
on finance sourced from gov ernment grants, the selling of green rights, or accessing heart
string money from family, friends and personal savings .

Navigating the valley of d eath cannot be resolved with funding alone. It also requires the
right skills, knowledge and experience for the specific needs of the product or project. This is
fortunate as funding is not high on the list of offerings from investors. Rather, industry
knowledge and experience is currently the principal type of support, followed by engineering
and logistics expertise. Providing equity is the third most available type of support, and is
equal to accessing customers.

This value adding role of investors is well received by cleantechs. Currently, too many
technologies are being driven by the science and not the economics, and there is a n absence
of skills required to pitch ideas, technologies and products to early investors. Cleantechs

value the ability of investors to add to the ir strategy in the areas of finance, reputation and
management, and their knowledge and experience in commercialising similar technologies.

" The robustness of the business plan includes the quality of the financial model and return on equity, and therefore
any financial incentiv e or subsidy from government would be part of that model.
8 Investors view uncertainty regarding carbon pricing as the key constraint, but cleantechs do not.
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Advancing the business is very different to advancing the technology, and the cleantech
founder is rarely the best person to do this.

However, the discipline that investors can bring is no t without its challenges. Patient e quity
has a freedom that aligns with the entrepreneurial nature of many cleantechs, and that same
entrepreneurial flair can be counter to the corporate governance disciplines  required to
attract large equity investment and debt. But deployment is a function of resources, and the
quality of the funds invested (i.e. , family funds versus eq uity from an industry partner) must
change as the technology progresses from the laboratory bench to the overseas
manufacturing facility o r the localised infrastructure project.

Specifically, for cleantech management to better align with investor expectations around any
investment decision, regardless of the stage of commercialisation, they should:

Focus on the economics of the product, a s opposed to the technology
Detail the steps towards deployment

Emphasise the quality of management

Undertake third party reviews

Address issues concerning valuation

Recognise that project investm ent attracts different criteria

N W WWWW

Securing finance for commer cial scale demonstration is particularly challenging as it re quires
the organisation to deliver on the return -on-investment expectations of their existing
investors, while at the same time matching new funds to the changing risk profile of the
technology and business. This is further complicated by the lack of cleantech awareness and
experience amongst mainstream analysts and investors. To enhance investment
attractiveness at this stage, investors and cleantechs shared the following insights :

Turn predictions into reality

Show a phased approach to scaling-up

Partner with a corporation that is open to construction risk
Accentuate the quality of your people

Formalise access to ownership of new resources

N N W WW

The key to success at this stage of development is to establish good working relationships
with investors . The quality of the x ¢ z v © aard ard @xecutives provides a significant
advantage when it comes to securing private funding in the current environment.

Mechanisms required by investors to help emerg ing cleantechs

When it comes to large scale commercialisation, Australia tends to r ely on overseas investors
as the market is too small to take on a great deal of new risk. However, investors (local and
overseas) heed to see the potential for a pipeline of projects and not ad hoc ventures.
Currently, investors are aware of government gr ants funding commercial scale demonstration
of one-off projects. W hile government grants form part of the future funding mix, they will
not deliver the incentives required for multiple project deployment.

While 76% of investors in Australia are proactively searching out emerging clean technologies
or will consider one when presented to them, these investors tend to have a very specific
mandate or a project deployment model ba sed on existing clean energy investments. For
example, wind developers use project finance to leverage the equity and allocate the project

Navigating the valley of death Ernst & Young | 4



risks efficiently, ® and some cleantechs are relying heavily on this model to progress the
deployment of other product s.

However, with emerging technologies debt can be deemed inaccessible due to the perception

of risk associated with the technology , the absence of a fixed price for the techno logy

installed, absence of aguaranteeof 2 } z 2 z x} a ¥ ¢ ¥ | ~ d@®an urkriofyndimésealke x z
for deployment . The timing of the return on investment is critical 1° and the pressure on

patient capital is increasing. In this regard, investors and cleantechs consider the issues
concerning the status of finance for commercial scale demon stration and deployment as:

Overseas corporate investors are more open to risk

Government grants need quality corporate partners

Project debt needs government support

IPOs rely on heart string money

Australian venture capital struggles with the scale of f unding required
Bank equity is absent

Mezzanine finance depends on investor awareness

Superannuation should be supporting the ¢picks and shovelsC

N W WWWWWW

Cleantechs should not shy away from growth by accessing offshore markets. Overseas capital
markets are more f amiliar with cleantech, and manufacturing and project deployment is

often more successful for a host of reasons. For Australia, increased certainty around
revenue, operating costs and production costs is needed for commercial scale demonstration
and deployment investment, and cleantechs are heavily reliant on government policies that
deliver this . A price on carbon is only a small part of the overall framework. Investors and
cleantechs agree that grants must support the demonstration and deployment stages o f
commercialisation for certain technologies, and that future policy for cleantech investment
needs to consider:

Price certainty using production subsidies
Early project debt through loan guarantees
Incentives for individual host industries
Performance guarantees for local deployment

N NN W

The combination of a loa n guarantee (for funding risk) and a production subsidy (for revenue
risk) would allow project developers to employ specialist consulting engineers to rapidly
progress the technology . It would also att ract equity upfront to help fund the
commercialisation of the technology. Host industry incentives could improve engagement
with mainstream investors, and it is expected that a performance guarantee mechanism will
be needed in the near future to support lo cal deployment of certain large scale technologies.

Actions for government s to assist emerging cleantechs

Entrepreneurs that present a cleantech label should not expect favourable consideration by
investors. Business models that include green economics at tract greater scrutiny than those
without, and the need to educate investors and others along the value chain of the product
cannot be underestimated. Against this background, government policy is a key factor in the
success or failure of cleantech.

9 wind was a pioneering technology for many banks and others involved in project finance, with typ ical levels of
equity at 20% to 30%. Solar is likely to be less aggressive and project developers might need to secure more equity
to get projects up. This means that solar project developers will be paying a premium over wind.

10 Typical time horizons for a return: IPO equity is 5 years plus; government grants (2:1 grantlequity ratio) is 5 years
plus; venture capital is 3 to 5 years.
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However, many cleantechs underestimate the lack of policy flexibility in Australia and the

limited options available to them. Therefore, how mechanisms are constructed is important

to create a market that Australia can use for economi c growth. In that regard, the Wilkins
Review,the X«2 ¢z" gz-~z- vay V«©2 " v¢~vCO ~uno¥-va~¥no
development of early stage Australian cleantechs. ! The following mechanisms are

considered to be the priorities for current and future  policies:

Grant programs for scaling up demonstration
Loan guarantee for a pipeline of projects
Accelerated depreciation

Feed-in tariff for speci fic host industries

N W W W

Each of these recommendations is discussed in the conclusions of this report. Investors and
cleantechs are strongly aligned on what is required to accelerate the demonstration and
deployment of Australian cleantech locally and in overseas markets. This should provide state
and federal governments with some comfort in how they consider the design and
implementation of future mechanisms to support the financing of cleantech in Australia.

11 See Strategic Review of Australian Government Climate Change Programs, Roger Wilkins, July 2008; and
Venturous Australia, C utler & Company, August 2008; and Powering Ideas: An Innovation Agenda for the 21
Century, Commonwealth of Australia, 2009.
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2. Methodology

We adopted two survey techniques for this study. The first was an online survey instrument
using a forced ranking across questio ns for investors and cleantechs. The sec ond was a series
of interviews with investors and cleantechs using an open question format with no prompts

to gather additional commentary.

The survey tool was designed to ascertain the state of play amongst investors and
cleantechs, and to assess the diff erence in opinion concerning funding issues for large scale
demonstration and deployment. This difference of opinion was scored and presented in the
2aywe¢z© vO ¢~ o-(whhi¥apostigenimbé wherCinvestors place more
weighting on a particul ar response and negative when the investor weighting is less).

The forced ranking questionnaire provided a number of options for online responses, and
based on their relative importance , the respondents allocated up to 10 points for each set of
statement s against a single question. For example, a respondent might have allocate d points
to a set of statements as follows:

A=4 A=1 A=3
B=3 B=2 B=0
c=2 or CcC=0 or C=3 etc
D=1 D=7 D=0

Total = 10 Total = 10 Total = 6 points

In addition,rz ©! ¥myzwoa© -z  z v wGtatenfer tothe ligt ofwoptions, ¥rtl} z = C
allocate all 10 points to this if their preferred response was not provided. This means that if,

for example, there were 60 survey responses (n=60) to a question the maximum score was

600 points. If only 550 points were allo cated against the survey statements and their own
preferred statement, then there were other alternatives not being volunteered by the
respondents.

The link to the online survey was distributed to contacts of Ernst & Young, the Clean Energy
Council, All-Energy Australia, Western Australian Department of Commerce, Western
Australia Sustainable Energy Association, Brisba ne Marketing, Austrade and the A ustralia -
Israel Chamber of Commerce. Respondents classified themselves as either an investor or
cleantech, and this determined the mix of questions they received.

To supplement the online responses, we also undertook personal interviews with key
commentators who were considered strong industry participants either from an investor or
cleantech perspective. These comments are shown in italics throughout this report.

The online survey attracted 109 responses and was reduced to 87 (n=87) after removing

incomplete submissions and anomalies. The humber of commentators interviewed was 32.
These individuals are listed in sections 8, 9, 10 and 11 of this report.

Navigating the valley of death Ernst & Young | 7
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invested in 50 and wished it were only 25. In all cases, the difference between success and
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3.1 Cleantech is hosted in traditional industries

Cleantech is part of the ongoing innovation in our economic syst em. Many traditional
industries are hosting this innovation including agriculture, automotive, energy, property,
water and others. Despite this, prior to this survey there was little information about the
concentration of cleantech activity within these ho st industries.

We do not know whether cleantech activity is aligned with established policy, economic
incentives and tools. For example, cleantech activity might be concentrated in the energy
sector as a result of policies such as the Renewable Energy Target (RET). Likewise, the
McKinsey Marginal Abatement Cost Curve for Australia might have made cleantech
opportunities in the property and agriculture sectors more transparent and appealing.

From the online survey results, Australian cleantech activity i s aligned to traditional
industries and there is a very strong concentration in the energy sector (49% of score). The
water and property industries are each hosting 12% of cleantechs, whereas the agriculture
and forestry sector is hosting 6% of cleantechs.

Table 1: The clean technology we are developing has application in the Score Percentage
following industries: (n=60)
Energy generation and infrastructure 290 49
Water (including water treatment and sewerage) 73 12
Property (commercial and residential) and construction 70 12
Transport and infrastructure 45 8
Waste 40 7
Agriculture and forestry 34 6
General industry (including materials, monitoring, LEDs, etc .) 32 5
Other (including mining and software for environmental data) 5 1
TOTAL (maximum score is 600) 589 100

Key messages from commentators:
Cleantech has application across multiple industries

A clean technology can have multiple applications across different markets and
industries. For example, solar technologie s are being developed to pursue the following
markets:

3  Primary and secondary manufacturing - solar is used to produce steam to support a
host of industrial and manufacturing processes

3  Mining and water gsolar is used for off -grid electricity generation to support
pumping stations for agriculture, dams and desalinated water, and remote mine
power

3 Property - solar is used for cooling and off -grid electricity production for the
commercial and residential sectors

2XC \¥¢~©OP Zw2a"z! " z80z« " © vz ~oo¥-va-¥oCO zOOzwa~y@g55~n0]| " zy
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3 Energy gsolar is used for stand-alone electric ity generation for the grid or hybrid
boosting for coal and gas fired power stations .

Likewise, wave technologies are being developed and demonstrated for application in:

3  Water - delivering desalinated water by using pressurised sea water for reverse
osmosis and filtration
3 Oil & gas- localised power generation for offshore oil & gas production, and grid
X¥oozx?dzy | ¥-z" | zwz ' v@~¥o E¥-z"7 2}z } ¥ ~°3
3  Energy - stand-alone electricity generation for grid connection and consumption, or
combined with offshore platforms to provide a more continuous power load .

Fuels cells®® are being developed to respond to energy efficiency needs in:

3 Residential property and some aspects of commercial property such as convenience
stores and small businesses.

Diverse cleantechs will compete for the same market

Very different cleantechs will compete for the same market. For example, hot water can

be delivered into a commercial property by using shallow geothermal, solar or heat
pumps. While the end result might be indistinguishabl e, the capital costs for the differe nt
technologies can vary great ly and this will be a factor in how investors respond .

3.2 The emerging status of cleantech

Cleantech is also characterised by huge diversity in terms of the costs and time needed to
achieve demonstration and deployment . For example, getting a wave technology to the point
of pilot scale demonstration may cost $25 million over a couple of years, whereas drilling a
single hole for hot rocks geothermal might cost $10 million over a few months. Othe r
businesses have spent $235 million over a decade or more to deploy their technology
through a n overseas manufacturing business model.

However, all of these cleantechs consider their technologies as emerging, given the cost gap
when compared to traditi onal technologies and their reliance on government policy to deliver
a subsidy that allows them to compete with these technologies .°> Some solar technologies
are at the deployment phase with 120 MW farms being built in other countries, yet they  are
still emerging as they cannot compete without a tariff or subsidy . Likewise, wind energy
generation relies on the renewable energy certificate price in order to attract debt into the
project finance.

From the online survey results, many cleantechs are at the demonstration and deployment
stages with their technologies (48% of score). There are also some Australian cleantechs
(24% of score) that have mature technologies including solar hot water and hydroelectric
generation. R&D cleantechs make up 28% of the population.

13 A fuel cell is an electrochemical cell that combines a fuel (eg hydrogen) with an oxidant (eg air) to generate
electricity. Fuel cells can be made to different sizes in response to different applications.

14 Approximate costings were provided by commentators.

15 Cleantech economics and comparisons with conventional technologies rely on levelised cost studies where
environmental and other externalities, as well as construction and fuel cost dynamics affecting conventional
technologies, can be modelled.
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Table 2: Our business has technologies at the following stages of Score Percentage

commercialisation: (n =60)
Research 74 13
Development 88 15
Demonstration (pilot scale or commercial scale) 130 23
Deployment (supported commercial or competitive commercial) 142 25
Mature technology ¢ 136 24
TOTAL (maximum score is 600) 570 100
Key messages from commentators:
Cleantechs are emerging from development to deployment
Commentators used the following statements to def ine where their technologies and
businesses were at on the commercialisation path. Statements from commentators
yzOx ~w~o| 2}z Eyz-zC¢¥! £zwaC ©2v|zO
3 We are trying to build a pilot. Our technology is laboratory proven and in some
small field trials.
3 We do not have a pilot plant but we do have proof of concept. We need to prove
the concept and then demonstrate that we can produce power. We aim to be
providing power to a mine by 2011.
havazfzon2a© {"¥£ x¥££fzomayva¥" 0O yzOx ~w-~ag|
3 We have spent about $25 million developing our technology and we are funding a
2 to 5MW demonstration plant on our balance sheet.
3 Our linear fresnel technology can be demonstrated at a pilot scale and we need to
secure projects that allow us to scale up.
3 Our demonstration stage is complete when we can demonstrate to lenders that
full-scale deployment is debt financeable.
3 We can build a dish tomorrow. We have built pilot scale plants but not commercial
scale plants.
3 For our te chnology there is really no R&D, it@ about exploration. It is no different

from qualifying an oil body. Once the exploration is done , then we will build a
commercial scale demonstration plant.

3 We are at the end of demonstration. The first two projects (120 kW and 200 kW)

were demonstration. W e still need to finish some of the basics like develop a spare

parts catalogue.
havazfzona© {"¥£ Xx¥££f£zonadva¥ " © yzOXx ~w-~ao|

3 Our solar trough tec hnology is commercially deployable subject to a cost gap.
Likewise, our solar cooling prod uct is at the beginning of the deployment phase.

16 Cleantechs that considered themselves mature included technologies for solar hot water and hydroelectric
generation.

alz

ayz
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3 We are constructing projects and assets given that we have a proven technology.
We have built our 6MW pilot plant in the US and have 440MW of plant on the
drawing board all funded off the balance sheet so far.

3 We have done field trials for 2 to 3 years and product development agreements
are signed. We are building our manufacturing plant in Germany.

Most cleantechs underestimate the time to achieve deployment

In the case of one solar business, the time needed before manufacturing capacity could
be scaled up to 10MW took 5 years to achieve instead of the planned 2 years. In the
subsequent 4 years they were able to scale up from 10MW to 1200MW manufacturing
capacity, with significant improvements being made eac h year and a 70% reduction in
production costs.

3.3  Financing cleantech in Australia

There is a close relationship between the time taken to achieve deployment of cleantech and
the funds available to it. This does not only relate to the quantity of funds avai lable, but also
the quality of the funds invested (i.e., family funds versus equity from a knowledgeable
industry partner). The quality of funds invested must change as the technology progresses
from the laboratory bench to the overseas manufacturing facil ity or the localised
infrastructure project.

From the online survey results, Australian cleantechs are currently relying on fa mily, friends
and personal savings for funding (31% of score), followed by private equity (12% of score),
and public shares (9%of score). '’ The private equity we refer to is not venture capital (either
local or overseas), but angel funding from high net worth individuals. Strategic corporate
partners (local and overseas) account for 6% of the score.

Table 3: The source of f inance into the business has so far come from: Score Percentage
(n=60)
Family, friends and personal funds 182 31
Private equity (other than VC) 71 12
Other (off balance sheet or through existing debt arrangements) 52 9
Equity via public offering of shares 50 9
Government grants 49 8
Project finance or asset -based finance 46 8
Bank debt 35 6
Venture capital (overseas) 23 4
Corporate venture capital (local) 20 3
Institutional funds (superannuation / pension) 18 3
Strategic co rporate partner (overseas) 17 3
Strategic corporate partner (local) 16 3
Venture capital (local) 1
University funds 1 0
Corporate venture capital (overseas) 0

TOTAL (maximum score is 600) 588 100

17 This is only indicating the current source of finance as opposed to the level of funding or quantity of dollars
invested. The two may be correlated. Cl early, funding for major infrastructure projects in the past, such as hydro,
has not relied on family and friends.
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Key messages from commentators:
Y¥oC2a | Yooeady “ed

The burden of continuous disclosure and the alignment of materiality definitions with
joint venture partners for releases to the market are two reasons why not to advance to
IPO too early. The market demands a regular success story which becomes very intense
to deliver every quarter. A third reason is the lack of cleantech awareness in financial
markets. Those cleantechs that managed early IPOs in 2004 found the process very
difficult as an emerging technology. The fourth and fifth IPOs for the sa me technology
found it much easier once the market had been educated.

Leverage overseas markets

Applying Australian cleantech to overseas markets can provide a quicker path to
successful commercialisation. For example, Spain like Australia has good geology for
geothermal and good sun for solar. However, they also have strong economics in place
for commercialising a clean energy technology.

3.4  The value of investo rs beyond funding

Corporate partners bring sig nificant benefits beyond funding . They bring compet encies to a
business or project that allows them to take managed and quantifiable risks. This in turn
delivers confidence to financiers and government when it comes to awar ding grant money or
agreeing to equity and debt arrangements.

Putting aside the ro le of the investor in providing funds, from the online survey results the
most valued role of the investor was adding to the strategy in the areas of financing,
reputation and management (27% of score), and their knowledge and experience in
commercialising similar technologies (22% of score).

i}z ¢ ¥(23nf'score) is referring to those cleantechs that do not have corporate
partners or major investors, and are funding their technologies from company profits or
through existing debt arrangements.

Table 4: In addition to the provision of funds, what we value most from our Score Percentage

investors / partners is: (n=60)

They have added value to our strategy in the areas of financing, reputation and 149 27

management

Other (no corporate partners or major investors) 125 23

Their knowledge and experience in commercialising similar technologies 122 22

Their expectations, in terms of return on investment, are aligned with ours 84 15

They have not tried to change our strategy 71 13
TOTAL (maximum score is 600) 551 100

Key messages from commentators:

Not all corporate partners are the same

Aside from corporate partners bringing an external view of the business plan, forecasts
and markets, there are several other benefits that i nvestors and partners can provide
beyond the funding itself. These include:
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Global footprint and the ability to globalise the technology

Credibility through previous roll -outs of emerging technologies and projects

3  Synergies with other parts of the parent entity that allows them to operate across
the value chain

3  Breadth and depth of experience in rolling -out large scale projects

Commercial advice at board level

3 Advice on project structuring (i .e., knowledge of other technologies that allows
them to give advice on competitive advantage)

3  Access to the market and opportunities in Asia, India and China

3 Alliances and brand

W N

W

These benefits and their priority beyond the funding vary depending on the partner. In
the case of a local utility partner the priority migh t be the path to market, and for other
partners it might be the skills and capabilities they bring. In this regard there is a big
difference between project partners and equity partners. Having an investor or partner
that knows how to apply the technology to the host industry, or convert the technology
into a real product, is a strong attribute. A strategic investor who has a balance sheet
that can carry the construction risk as well as support large scale deployment is ideal.

Synergies and strategic align ment are key

It is important for corporate partners and entrepreneurs to be aligned in their thinking
about the strategic direction of the business or project. The corporate partner needs to
have confidence in the strategy and a high degree of patience. Th ey need to understand
the economics of the technology a nd not just the cleantech market , and be able to
support the product development pathway. This means that some forms of finance might
not be suitable.

It is also important that partners do not have an y conflicts of interest. Many corporates
see cleantech as a way of enhancing their stance on corporate social responsibility and
sustainability. However, this synergy may not be commercially strong enough for some
cleantechs.” & 2} ~© ~ z | v "netorkiahdzglobalpresence iri cle€seas markets
needs to align with the strategic direction of the cleantech business. Cleantechs can
assist investors by developing a clear business model and sticking to it .

3.5 Major challenges for cleantech growth

Cleantechs face a number of barriers to growth . The online survey highlighted that the major
challenge facing cleantechs over the next 12 to 18 months (27% of score), is government
policy not delivering certainty for investment decisions . This could relate to a nu mber of
issues including the Solar Flagships program, Carbon Pollution Reduction Scheme (CPRS)
RET, government grant programs and many other policy initiatives. Specific issues relating to
the CPRS REC pricingand government grants were raised by comment ators, and these are
discussed in other sections of this report. 8

A poor appetite for investment in the clean technology being developed is the second most
highly scored result (21% of score), followed by a lack of market awareness regarding the
industry and its participants (18% of score).

18 Some of the other topical issues that could have been raised by commentators, but were not, include the
effectiveness of the fiscal stimul us package, RET banding and state government rebate levels.
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Table 5: Our major challenges over the next 12 to 18 months are Score Percentage

(n=60)

Government policy not delivering certainty for investment decisions 161 27
Poor appetite for inv estment in the clean technology we are developing 126 21
Lack of market awareness regarding the industry and its participants 105 18
Weakening value of Renewable Energy Certificates (RECs) 87 15
Other (e.g. available cash, competition, global expansion of product, etc) 58 10
Competition from imports of cheaper products 26 5
Ease of market entry for small players (eg insulation grants) 24 4

TOTAL (maximum score is 600) 587 100

Key messages from commentators:
REC pricing is currently too volatile

The large surplus from deemed RECshas meant that project financing for large scale
clean energy projects has stalled. The high volatility in the REC price makes it difficult for
project partners to take the risk. This means that deployable technologies like w ind are
being hampered.

Market signals are needed for emerging technologies, not just grants

Emerging technologies see few immediate benefits from initiatives like the C PRS,RET
and Future Funding. Grants will tend to determine the cleantech winners. Thos e
businesses that can secure grants will also have the opportunity to raise private fundin g
on the strength of this.

Bring on early project investment

A key challenge for cleantech construction is attracting project investors via project
finance and at th e same time satisfying the return expectations to existing investors. It is
a combination of government funding to bridge a financing gap, securing a contract for
the off -take and using tax and other financial incentives for project investors. These
challenges have yet to be sold in Australia.
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4. Profiling cleantech investors

GAnalystsdonot} v~z 2}z z®)| z" ~zmxz ~m -"~2~p| Vvw¥«? 2}
researched then we struggle to get investors engaged. Without projects established and

proven, analysts will default to government policy. If policy is not clear and consistent then it

quickly reduces the investment attractiveness of the sector and the competition for global

capital will mean that eq uity gets channelled into ventures outside of cleantech. ¢°

4.1 Cleantech investment in Australia

Cleantech investors can include:

Family and friends who are prepared to invest their savings

High net worth individuals with a strong focus on an internal rate of return

Venture capital if the technology has yet to be demonstrated

Corporates with natural synergies (for example, a major utility and an emergi ng clean
energy technology)

3 Strategic institutional funds, such as superannuation, particularly if the technology is
breakthrough and could substantiall y change the industry

N N W W

There are numerous investor types and the model is not one size fits all . Only certain investor
types will be interested in a technology or project, and this will depend on a host of criteria
relating to industry, size, stage of deve lopment and synergies. From the online survey results,
a large percentage of cleantech investors are either proactive in searching out emerging

clean technologies in Australia (58% of score) or reactive (18% of score).

Table 6: Our investment / development track record into clean technologies Score Percentage
in Australia is: (n=27)

Pro-active gwe actively search out emerging clean technologies in Australia 144 58
Reactive gwe will consider an emerging clean technology in Aus tralia when 46 18
presented to us

Yet to start gwe have yet to invest in, or support, an emerging clean technology 32 13
in Australia

Other (only invest in established technologies) 21 8
On hold gwe have looked at a number of emerging clean technologi es in 8 3

Australia and the challenges are too great
TOTAL (maximum score is 270) 251 100

Key messages from commentators:

Investors are proactive with bankable technologies

Many providers of finance are only proactive with bankable technologies. Dependi ng on

the investor, this includes wind, biomass, solar (with a government grant) and hydro.

| ~2} ¥«?2 | "vo2a £¥wmz  ©O¥Cv~  -¥«tyunC2 wz X¥u0O-y:
currently on hol d due to the low RECprice and global financial crisis recover y.

Emerging cleantech is too difficult

Some corporate partners have looked at this sector but have found it too difficult. There
is not the depth of capital market interest needed to make it work at the moment.

19 Source: a commentator for this project
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Examples of projects that have been considered too hard are:

Early stage biomass energy deal

Pilot scale plant for a wave project

Building a solar thermal plant that required $50 million for the deployment
Commercial scale plant for a clean coal technology

N N WW

Venture capital investment is typically 1in 100

Venture capital is proactive in certain sub -sectors of cleantech, such as clean energy,
energy efficiency and smart grids. They are not usually interested in technologies that
have been previously developed and traded. This means that they avoid wind and other
deployable technologies. They rely quite substantially on advisory networks for their
sourcing of opportunities, but even then the success rate for starting an investment is
typically 1 in 100.

4.2  The type of support from investors and partner s

The level and type of investor support varies depending on the industry. For example, in the
energy sector the priority is usually access to revenue as the current pricing of energy makes
it difficult for new participants to secure revenue through a powe r purchase agreement. This
type of support, together with an ability to complete a project and rapidly integrate it into the
market, and add the necessary financial discipline through alternative structures and models,
is frequently more important than equ ity or debt which can often be secured from other
parties.

From the online survey results, industry knowledge and experience is currently the principal
type of support on offer in Australia (27% of score), followed by engineering and logistics
expertise (14% of score). Providing equity is the third most available type of support (12% of
score), equal to accessing customers.

Table 7: The type of support we can offer an emerging clean technology Score Percentage
business in Australia is: (n=27)
Industry knowledge and experience 71 27
Engineering and logistics expertise 38 14
Equity 33 12
Access to customers 32 12
Financial management discipline 23 9
Other 20 8
We will buy the product once its performance is guaranteed 19 7
Project finance once the technology is proven 18 7
Debt 7 2
Hybrid (mezzanine) finance 5 2
TOTAL (maximum score is 270) 266 100

Key messages from commentators:
There is a general lack of finance

The recovery from the glo bal financial crisis means there is currently a lack of finance.
Australian venture capital is fully allocated, i nfrastructure funds have dried up , andif a
domestic bank does not have a fund then equity into cleantech is unlikely to happen.
Also, there is only very limited investment u sing debt under very strict due diligence
criteria and gearing levels. Debt will flow to projects for deployable cleantech such as
wind, landfill gas and coal seam gas, and Solar Flagships might attract some debt but
with lower gearing levels.
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Leverage in dustry experience for project finance

In the case of project finance from investment and domestic banks, cleantech

¥l 1 ¥" 38 «n~2~720 v’z X¥o0O~yz zy ~8o 23z"£0 ¥{
Macquarie Bank has a track record of investing in telecommunications and infrastructure
and has established expertise in these sectors. ANZ has experience with mining and a
strong presence in the small and medium sized enterprise market. Likewise, NAB has
built up experience in property. This means that b anks with host industry experience,
such as property, may be able to take more technology risk with a cleantech in the host
industry that they C “familiar with .

4.3  Typical characteristics of an early stage cleantech

Cleantech is still very early stage in Australia and has a number of similarities with biotech as
much of the market is technology driven as opposed to business driven (i.e., the technologies
are more influenced by the science as opposed to the economics).

The classic pitfalls for early stage c leantech are:

Over estimating their ability to deliver a commercial solution

Lack of engineering expertise

Very strong technology skills but insufficient commercial skills

Under resourced including low levels of funding and poor cash flow

Cost curves are under estimated and therefore the level of value changes a s the
technology progresses

3 Under estimating the time and financial discipline to achieve financial close on a project

N N W WW

From the online survey results, the reliance on government policy to deliver m arket certainty
for investment is also a key characteristic (39% of score). This is considered more prominent
than high levels of technology risk (23% of score) and any reliance on funds from family,
friends and grants (12% of score).

Table 8: The typical characteristics of an early stage entity commercialising a Score Percentage

clean technology in Australia are: (n=27)

Heavily reliant on government policy to deliver market certainty for investors / 104 39

industry partners

Pre-revenue with high levels of technology risk 60 23

Usually underestimate the engineering time and cost to build full -scale 58 22

demonstration plants

Heavily reliant on funds from family, friends and government grants 33 12

Other 10 4
TOTAL (maximum score is 270) 265 100

Key messages from commentators:

Debt demands a different discipline and behaviour

The very entrepreneurial nature of many cleantechs can often run counter to the
corporate governance disciplines required to attract large investors. T he skills and traits
are polar opposite in terms of management type and style. Bank debt, for example,
comes with financial rigor and a disappearance of freedom that entrepreneurs are used
to with patient equity.

Therefore, an emerging cleantech that is used to brokering small transactions will usually
lack the sophisticated management required to move from a technology developer to a
sustainable business. This can present a significant behavioural change challenge for key
individuals in an emerging cleantech.
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Find a different motivation along the way

Often cleantech businesses are run by the founding investor and they are emotionally
attached to the technology being right and not necessarily commercial. The
commercialisation plan can often be very weak an d the lack of funding slows down
advancement. Advancing the business is very different to advancing the technology. It
requires a very different motivation and different skills.

Once the pilot demonstration plants are successful the founders should take a back seat
or a pure technical role, and let a professional MD or CEO take the business forward.
Formal business development roles need to be put in place especially if you are trying to
attract overseas investment.

Deliver a fixed price

The three biggest challenges for investors commercialising emerging technologies is
obtaining :

3 Afixed price for the technology installed _
3 Aguarantee¥{ 2}z 2zx}o¥¢¥| CO |z " {¥ £vaoxz
3 Afixed timescale for deployment

A fixed price is usually the biggest issue. Oftenthetecho ¥ ¢ ¥ |~ yz -z ¢ ¥ | z°~
design and hence it is perceived as being too ad hoc, and they underestimate the time
needed for the engineering and logistics, as well as the funding. This is why the

inventors often end up building the projects on their own and not at full -scale. This leads
to delays in achieving large scale demonstration and ultimately deployment.

Be realistic about your returns

In our current climate, cleantechs tend to be overly optimistic about revenues and, in the
case of clean energy, the electricity price they will secure. They also tend to be overly
optimistic about access to capital and the cost of capital. For example, early stage

venture capital is typically looking for a conservative 25% internal rate of return.

Plan for con struction risk challenges

The contractual arrangements for project construction are critical for success, and many
providers of project debt are not comfortable wi th entrepreneurs undertaking the se
themselves. Instead they require a major corporate partner to undertake the
construction activity and assume the construction risk. This usually means providing an
off -balance sheet warranty and performance guarantee for 2 years post construction ,
and that operational performance guarantees require a fixed price.
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5. Navigating the valley of d eath

5.1 Whatis the valley of d eath?

The valley of death is not unique to cleantech or Australia. It has been used to describe the
challenges in rolling out information technology and 3G networks where the characterist ics
are slow customer adoption, unmanageable platform and device complexity, and an explosion
in operating expenses.?°

The metaphor was rife in science policy in the late 1990s and has been described as the
massive transformational change to address another market where you need new capital,
new staff and have to become familiar with new foreign rules. In remote countries  like
Australia, it is considered partly a function of distance (distance begets an attitude of
scarcity) and mindset (adopting a global market perspect ive).?!

Figure 1: Defining the valley of d eath 22
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Commentators also offered the following explanations for the valley of d eath:

3  The valley of death relat es to moving from small to large scale finance. The challenge is
that if you are not sufficiently advanced in terms of removing the technology risk, and do
not have the right corporate partners on board, you end up having to seek all equity for
large scale finance. This means that the cost of capital is higher than if it was a bankable
project able to attract debt. In this scenario the investment dollars will usually go
elsewhere.

3 Borrowing money from a bank for commercial scale demonstration and deployment is
currently restricted to major corporate players, and the shortage of capital from the
global financial crisis has tightened balance sheets all over the world. However, to deploy
cleantech someone has to wear the balance sheet risk until revenues occur and there are
not many businesses prepared to put the money up.

20 Surviving the valley of death; P. William Bane and N. Blain; Connected Planet; 19 March 2001
(www.connectedplanetonline.com)

2! Going global from New Zealand; Rod Drury; 16 March 2007; www.drury.net .nz

22 Adapted from Going global from New Zealand; Rod Drury; 16 March 2007; www.drury.net .nz
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3  The valley of death is not just a funding issue but a skills, knowledge and experience
issue. In the case of achieving the demonstration phase for a geothermal plant it might
be as simple as completing a work program, or completing the assessment of technology
risk. Without the work program complete the decision on funding for a large -scale
demonstration will get delayed.

For cleantech, the valley of d eath is widening and technologies get stuck where later stage

investments are considered too capital intensive for a v enture capitalist, but the
technological or execution risk is too high for project finance in vestors.??

Figure 2: The widening valley of d eath for cleantech 24
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The challenge in this context is that cleantech requires billions of private and public
investment, and therefore government policies need to facilitate inno vation, appropriate risk
taking and ultimately the deployment of existing and new cleantech. In that regard, p olicies
such as the US Department of Ener] ~ C© ¢ ¥ v ee prpgeamn are lsedinning to play a role
in the US market. 2°

To explore the mechanisms for financing emerging clean technologies in Australia, this study
investigated the views of investors and cleantechs in terms of:

Priorities for any investment decision

Current constraints for any investment

Challenges in securing finance for commercial scale demonstration and deployment
Sources of finance for commercial scale demonstration and deployment

Future policy for attracting private investment

Application of gov ernment grants

Application of tax incentives

N W WWWWW

2 New Energy Finance and Clean Energy Group; 23 June 2009; From the press release on the forthcoming study to

identify new financing solutions for commercialising low carbon technologies.

24 Adapted from No Green Growth without Innovation ; Modern Technology Corp; www.moderntechnologycorp.com
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Policy Act. It is designed to support commercially proven technology in addition to innovative renewable energy

technology. For further discussion on loan guarantees refer to page 35 of this report.
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5.2  Priorities for any investment decision

The formula for success in cleantech is not new and the key to attrac ting investment is the
economics. This means a clear path to positive cash flow underpinned by a good value
proposition . Large scale investment will only flow to businesses that can demonstrate a plan
to convert commercial resources into b ankable projects with an agreed value .

From the online survey results, investors and cleantechs agree that the robust ness of the
business plan (including quality of the financial model and return on equity) is a priority (31%
and 28%, respectively). The management of technology risk and the robustness of the
commercialisation plan is the second priority for both investor s and cleantechs (24% and 22%
of score, respectively). These two criteria account for 55% of the overall weighting by

investors and are issues ahead of government incentives (20% of score by investors).

Table 9: The key issues for any investment decision into Investor Cleantech Investor

an emerging clean technology business in Australia are: percentage percentage emphasis

Robust business plan (including quality of the financial 31 28 +3

model and return on equity)

Managed technology risk and robust commercialisation 24 22 +2

plan

Type and scope of financial incentive from government 20 13 +7

(e.g., tax credits, premium feed -in tariff)

Level of intellectual property protection around the 12 16 -4

technology

Ability to demonstrat e effective use of previous funds 8 5 +3

Other 5 16 -11
TOTAL?® 100 100 0

Key messages from commentators:
Focus on the economics of the product, as opposed to the technology

The focus on a product and its revenue varies across investor types. For examp le, in
energy projects banks place a great deal more emphasis on the revenue than the
technology. The investment decision is about the relative CAPEX required to output
capacity. If this is high the entrepreneur will need to secure a grant and / or a stron g
power purchase agreement.

Once an entrepreneur has a working technology the challenge is developing a marketable
and saleable product. This means that the technology will need a warranty to support its
long term viability. For some products there will be low capital requirements, for others
there is a need for a pipeline prospect where the technology is as close to a product as
possible.

Prior to any investment decision, the technology will need to be cost effective when
benchmarked against the broader market. For energy projects this means the long run
marginal cost (LRMC) needs to beat wind and the cost curve needs to show a convincing
reduction over time. The technology always has to be developed with a cost target in
mind (e.g., $2m/MW) from day one , and ideally the technology disrupts the established
economics within the host industry. 27

Convincing investors means understanding the core components of the cost curve, and
being prepared to defend the assumptions behind the LR MC and short run marginal cost

% For investors: n = 27; maximum score = 270; actual score = 262. For cleantechs: n = 60; maximum score = 600;
actual score = 558. Percentage of scores is shown in the table.

27 Examples of disruptive technologies , or less capital intensive initiatives, are delivering geothermal p ower at
6¢c/kWh at scale, and making zinc oxide at 10% of the previous cost.
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(SRMC) calculations. The emphasis on each of these will differ depending on
technologies. For example, biomass is largely determined by SRMC factors (cost of
transporting the feedstock) whereas solar is determined by LRMC factors. This
distinction wi Il also change across countries and electricity markets.

Detail the steps towards deployment

A key question for most investors is how quickly the business can transition the
technology to market with the combined management team. Some investors will wantt o
take on the deployment risk 28 and some cleantechs have no choice but to take on the risk
themselves.

In a manufacturing business model the focus is on the cost to manufacture profitably,
and cleantechs might have to go a long way down their value chain i n order to educate
others and get partners on board. This means they end up spending time mitigating a
{«2«”z v 2aoz" CO riskOTime thergforech¥cdmes rhore-€ritical¥ - o

For project deployment, debt providers like to see a growth story wi th an expanded roll-
out of sites over no more than 3 years. The quickest model for energy projects is to build
a demonstration unit that generates r evenue. This then attract s project finance and the
possibility of a 10 year plus fixed revenue stream. 2°

If the business is at the demonstration stage then the biggest issue is not the business
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be marketed globally and has better economics than other technologies, then the
success of the pilot to commercial scale demonstration becomes critical to an investment
decision.

Emphasise the quality of management

The quality of the business plan will be influenced by, and reflect, the financial
management discipline, technical skills and broader competencies of management. For
example, a quality management team will:

3 Employ the right people to exploit the technology and be able to articulate the value
proposition of the busines s
3 Understand the potential of the technology and take the business towards that goal
3  Have a reasonable level of equity in the business and be appropriately incentivised
to lift the value in the business
3  Demonstrate a willingness to take on new ideas

Undertake third party review s

Energy sector financiers will typically demand due diligence which covers the technology
(does it work), the market (price of output ), the transmission (will it be available) and the
project site ( permits, development approvals and evidence that the location is suitable).
This becomes even more critical in the public market as equity and debt providers will
demand third party verification from utilities and corporate partners.

The business plan wil need to show normalised energy costs, with the costs and
performance data supported by an independent engineer. For energy projects this means
having comparisons of levelised LRMCby technology, and a minimum carbon price to

2 For example, a strategic partner adds $30 million to an entrepreneurs $4 million, with a view to connecting
1.5MW of power into the grid within 18 months. In this scenario the i nvestor might only be relying on the
zaua " z! " zoz« CO vw~¢~2 Tandtle pyrtnet takesztie cohsiructiof riskk } o ¥ ¢ ¥ | ©
2% You will also need to get a formal operator on board who can manage the environmental compliance and
regulation issues.
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support their competitiveness . For example, solar thermal for boosting a gas power plant
at $200/MWh might require a $40/MWh carbon price offset.

Address issues concerning valuation

Many cleantechs are yet to address the issues concerning valuation. The key challenge is
how to determi ne a valuation, and how to get others to agree with the assumptions.
Valuations are subjective and will depend on variable assumptions, most notably for the
energy sector the price of electricity and carbon. This makes it difficult to calibrate
valuations with other companies and the consistency of valuation techniques is limited.
Discounted cash flow (DCF) analysis is not applicable as the valuation relies on modelling
multiple scenarios, and techniques such as Monte Carlo analysis are generally not
understood by investors in the Australian market.

The need for valuations is even greater for listed cleantechs. The market demands a
success story every three to four months and expects to see the business increase in
value to maintain the support of existing investors and to attract new investment in the
next round of finance. Fund raising might need to happen once a year and for each round
an updated analysis of the market is required. This analysis is critical to any finance
introduction and negotiation.

One approach proposed for cleantechs in the energy industry is to :

3  Establish the basis for a shared financial model based on NPV with an agreed
discount rate

3 Establish the price for converting the energy source into electricity and benchmark
this against anot her source, such as coal seam gas methane

3 Price out the full value in 2030, with a carbon price included, and then work back to
present day

Recognise that project investment attracts different criteria

Some investors, including project financiers, privat e equity funds, infrastructure funds,
superannuation, investment banks and corporate partners, will typically only invest in
deployable cleantech projects as opposed to emerging cleantech businesses. In this
situation the investment decision focuses on the quality of the:

3 Hnancial model and, in particular, the internal rate of return
3  Other corporate and non corporate partners involved and their respective roles
3  The assumptions, risk analysis and scenario planning for the pro ject

For energy projects this means that the:

Project must be bankable (i.e. the ability to leverage debt into the financials)
People involved need to have a track record of performance

Industry dynamics and competitive threats need to be manageable
Government support mechanisms and i ncentives need to be reliable
Power purchase and renewable energy certificate agreements are in place
Quality of the site and its location to the grid are acceptable

Scenario analysis for the merit order * with a carbon price factored in and
determining if this is realistic.
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The type of security required will also depend on the ownership structure and investor.
N 21z wW«©®©~oz0O® ~© «o¢~02zyA ~o-ar€mfor@off v

30 The merit order ranks available sources of electricity according to costs of production, so that the most efficient is
called to generate ahead of the less efficient plant. In Australia, the merit order changes quite substantially when
you add a carbon price.
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mortgage. If the investor is an industry superannuation fund, third party validation of the
technology and valid patents will be necessary prerequisites.

The mix of project partners is also relevant to the investment decision. For example, a
wind farm with only superannuation fund investors , and no industry par ticipants with an
active ownership interest, will be seen as negative by some investors.

5.3  Current constraints for any investment

Traditionally, access to capital is driven by the certainty of returns and risk, which in turn
drives prices. For cleantech ent repreneurs, the risk element is reduced as soon as there is
certainty that Australia is committed to a cleantech market and certainty regarding
government policy.

For some cleantechs hosted in agriculture, energy, property and water, the equity path rel ies
on rolling out projects. For deployable technologies this is not usually a problem and, prior to
the global financial crisis, a deployable cleantech can be financed in the same way as a toll
road. However, for other emerging cleantechs, reducing uncert ainty from the economics
(through fixing production and operating costs and locking in revenue through off  -take) is
critical for securing funding at a reasonable cost.

From the online survey results, investors and cleantechs agree that the principal cons traint
holding back investment into an emerging cleantech is the cost of their technology being too
high when compared to traditional technologies in the host industry (24 % of score each). For
investors however, uncertainty regarding carbon pricing is also a priority (28% of score).

Table 10: The current constraints for investment into an Investor Cleantech Investor

emerging clean technology business in Australia are: percentage percentage emphasis

Uncertainty regarding carbon pri cing 28 18 +10

Cost of emerging technology is currently too high when 24 24 0

compared to traditional technologies

Lack of government partnership to share revenue risk (e.g. , 19 18 +1

premium feed -in tariff)

Lack of government partnership to share fundi ng risk (e.g., loan 12 14 -2

guarantee)

Return on capital is more attractive in other industries / markets 9 12 -3

Other 8 14 -6
TOTAL® 100 100 0

Key messages from commentators:

The absence of an Australian market for cleantech

Australia does not have a sustainable market for cleantech. Currently the Australian
model is dominated by one-off grant funding for early stage cleantech and some project
finance for deployable cleantech. %

However, grants are very limiting in the long term as they do not drive  down technology
prices. The government needs to support the construction of some commer cial scale
demonstration plants and also to establish the mechanisms for other plants to be built
using private investment. Project finance is needed to ensure multiple projects continue

31 For investors: n = 27; maximum score = 270; actual score = 257. For cleantechs: n = 60; maximum score = 600;
actual score = 557. Percentage of scores is shown in the table.

2i}lz [zyz"ve | ¥-z ofzoaCo gzoz-vwe¢z tihanzetjroughia raddadle ©« | | ¥7 2
Renewable Energy Certificate.
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to be implemented and in turn drive down pricing. 3 To support this, cleantechs require a
carefully designed market incentive that allow s breakthrough technologies to emerge
within their respective host industries. This requires government to deliver certainty to
investors that they are genuinely committed to a cleantech market. Without it the

industry relies on investors who are believers in cleantech, driven by the fear for the
future and fragile condition of our land, and overly optimist ic about the pool of heart
string money available to commercialise a solution . Having good ideas or selling green
rights is not enough.

The lack of consistency and clarity around green economics means that cleantech
entrepreneurs face greater scrutiny fro m investors than other entrepreneurs. Investors
consider the majority of cleantech to be too early stage (i.e. , they have been successful
with a couple of grants and some other funds) and there is still not a secure return on
investment. Most technologies are very raw and without the green hype would be
considered pioneers.

The market in Australia is too small to afford a reactive process to encouraging growth in
cleantech. The investors supporting our currently deployable cleantech are likely to be
the same investors that support our future deployable cleantech. However, regulatory
risks mean that project finance for deployable cleantech, lik e wind energy generation, is
being hampered.* The current risk appetite in capital markets is not great enough to
accommodate this when combined with management risk, as well as project and finance
risk.

Lack of patient capital

We urgently need a way of accessing additional patient capital from Australian or
overseas investors. Without this, investment will not flow in  to the businesses developing
the technologies for large scale projects. This constraint is compounded as carbon
market regulations are still unresolved, and the impact of that on energy prices and

other consumables remains unclear. Hence it makes it diffic ult to deliver the business
case to an investor.

The Australian appetite for innovation is high, but with such a small venture capital
market in Australia the access to patient money for pilot scale demonstration falls back
onto grants. However, government funding is not a sustainable answer and Australia
requires mechanisms that encourage greater private investment across all industries
hosting cleantech.

Stronger invest ment attractiveness overseas

Ve®©2 " ve~vCO yz£¥| " v!}~x0 v tazmarketand theeeforev ~o2 ¥ o
entrepreneurs need to be thinking about the application of their technology in Asia and

further afield from the very start. Overseas jurisdictions can also provide a quicker path

to market as a result of better incentives and clari ty in regulations . In the US, the market

is influenced by strong tax benefits. In Europe , the market is driven by feed -in tariffs. In

general, the economics for cleantech is a great deal more favourable overseas.

Furthermore, some investors such as inve stment banks and corporate strategic partners

33 For energy solutions, project finance options will tend to be decided by the utilities as they can bring equity and a

power purchase agreement to the deal. Like any investor they are keen to s ee the technology de -risked as much as
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first block has been built and is operational. Therefore, being part of the first block is an essential  first step for some.

34 The large surplus from deemed RECs has meant that project financing for large scale clean energy projects has

become extremely difficult. The high volatility in the REC price makes it difficult for project partners to take the risk.

This means that mature technologies like wind are being hampered.

3% As a further example, Slovakian legislation is in place to guarantee $385/MWh (megawatt hours) for geothermal
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Country Attractiveness Indices, Ernst & Young, August 2009 (Issue 22).
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will strongly favour a cleantech that can be globalised. If the value proposition through
expansion and marketing to global buyers is strong, investors might come on board even
though the technology is still to be proven.

Going overseas muld be further supported by governments in order to take advantage of
these superior economics. Australian intellectual property needs to be encouraged and
protected, and providin g greater support to access larg er markets is one way of doing
this. With investment from family and friends there is often very significant pressure to

sell the intellectual property rather than pursue overseas opportunities. Without the

right partners and relationships on board the path of least resistance around cashing in is
to sell to an overseas buyer.

Greater revenue risk with local energy pricing

A fundamental constraint for cleantechs focused on commercialising energy solutions is
that Australian el ectricity is priced very low when compared to OECD countries. This is
particularly the case on the eastern seaboard; our energy market is very small and has
few key players. For example, with a 10% weighted average cost of capital (WACC) the
price of geothermal can be $130/MWh (megawatt hour), but thi s is still too high as it
needs to be under $120/MWh.

This situation puts more pressure on mechanisms like premium feed -in tariffs, paid
against success measured in kWh (kilowatt hours) or MWh, to support the revenue risk. It
is also driving the focus off shore where the price of power is higher. Hawai i is attractive
as they use diesel for power generation.

Low investor awareness of technology risk

In some cases the basic technology being employed for cleantech is already proven and
has been successfully deployed in host industries. The idea that technology risk still
exists can be a reference to some other form of risk, around which there is often a well
established investor mindset.

Using geothermal energy generation as an example, the key risks are around resource
development and the geological and physical challenges that nature presents, as
opposed to deploying a new technology. In this context, the notion of technology risk can
be misplaced. There is 10 GW of installed geothermal capacity around the wo rld and the
exploration, drilling and electricity production techniques are very well establi shed. The
vast majority face a resource quality risk that is common to any prospecting activity
whether it relates to metals, oil or gas.

The pursuit of cleantech can also be about advancing an existing technology, or
contemporary practice, within a host industry. For geothermal exploration this could be
achieved through advanced drilling techniques and fracturing science, which has
application in the oil and gas sector.

There are a number of key requirements common to any new initiative, whether it relates
to information technology , defence, biotech or cleantech, that get assessed with a
different type of scrutiny than initiatives involving the digging of holes . These tend to be:

Return on equity

Confidence in technology

Low risk profile for the business and technology
Confidence in the infrastructure

Witnessing of growth in the sector

Certainty of policy and government structure
Confidence in management skill sets

N W WWWOWW
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5.4  Challenges in securing finance for commercial scale
demonstration and deployment

Finance is critical to the speed that you can progress cleantech. In that regard, government
policy needs to support funding mechanisms for the construction of projects beyon d wind.
Grants are one way of starting this, but projects will stall unless the market mechanisms are
also in place to bring forward private investment.

Depending on the technology and its application, commercial scale demonstration and
deployment is high ly dependent on large scale finance (i.e. , $100m to $300m) and the
success of a pilot scale demonstration. ¢ The principle challenge is attracting project
investors via project finance and, at the same time, satisfying the return expectations to
existing investors. It requires a combination of government funding to bridge a financing gap,
a contract for the revenue or off -take, and favourable tax and other financial incentives for
project investors. Where investors are looking for hurdle rate returns of 20%  plus, the
revenue stream becomes critical.

From the online survey results, investors and cleantechs agree that delivering the return on
investment expectations of existing investors and financiers is the key challenge (36% and
26% of score, respectively). However, investors place 10% more emphasis on this issue than
cleantechs. Lack of cleantech awareness and experience amongst analysts and investors is
the challenge receiving the second highest score from investors (20% of score). However,
cleantechs place much more emphasis on matching new funds to the risk profile of the
technology and business (25% of score).

Table 11: The current challenges in securing finance for the Investor Cleantech Investor
commercial scale demonstration and deployment of a clean percentage percentage emphasis
tec hnology in Australia are:

Delivering the return on investment expectations of existing 36 26 +10
investors / financiers

Lack of cleantech awareness and experience amongst 20 23 -3
mainstream analysts and investors

Aligning with the expectations of new equity investors 14 7 +7
Matching new funds to the risk profile of the technology and 13 25 -12
business

Other®” 12 15 -3
Agreeing the size and frequency of capital raisings throughout 5 4 0

the commercialisation
TOTAL® 100 100 0

Key messages from commentators:

Turn predictions into reality

Wind energy generation has tended to underperform in the Australian market and hence
this is casting doubt on the performance of other cleantech solutions. T his means that
for any emerging technology the projected versus actual generation statistics for the

36 The pilot scale (stage 1) is usually 100% equity financed using venture capital and family money. Stage 2

(commercial scale) is ideally project spec ific and is scaled up to attract a mix of equity and debt, depending on

whether a revenue or off -take agreement is in place. Bank debt is highly unlikely unless an off -take agreement is in

place for the project.

37 The comments offered here were very simil ar to the current constraints for investment discussed in the previous
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global financial crisis conditions, etc)

38 For investors: n = 27; maximum sc ore = 270; actual score = 257. For cleantechs: n = 60; maximum score = 600;

actual score = 558. Percentage of scores is shown in the table.
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pilot stages of a project will get heavily scrutinised. Projects have to deliver what is
predicted and engineering sign -off is important here.

The same scrutiny will apply to other variables that drive cleantech economics. For
example, biomass economics depend greatly on the quantity and quality of feedstock and
if they do not meet the predicted specification s, then revenue predictions will slip. Where
typical investors are looking for hurdle rate returns of 20% plus from cleantechs, the
certainty around the revenue stream becomes a key issue. Showing revenue from the
pilot scale demonstration is important, and goes a long way to aligning with investor
expectations.

Other than revenue, the other aspect of cleantech economics where uncertainty needs to
be removed is around the production and operating costs. Operating costs can vary
tremendously. For example, cleaning costs for solar are influenced by location and in a
desert your c/kWh costs will be higher than on arid land. The same discipline applies to
construction costs. Investors need to know that these costs are real and that a fixed price
can be delivered.

Show a phased approach to scaling -up

With clean energy the level of CAPEX is so large for scaling up that it tends to exceed the
risk appetite of many investors. This is not unique to energy solutions. Pharmaceutical is
similar; however that is an industry with global players whereas energy is still h eavily
nationalised. * For clean energy solutions, $15 million is needed to undertake a pilot
scale demonstration phase, and $100 million plus is needed for the commercial scale
demonstration phase. Therefore corporate partners need to partially support $50 0
million of risk capital over two to three years before revenue starts to flow.
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take a phased approach with future customers and financiers around project sizing and

risk (i.e. build 5MW before 50MW). This means increasing production in time frames

against a digestible upscale, perhaps 20MW over a two year period.

Showing completion of historical milestones is an important issue for finance at this
stage. If the work pr ogram is delivered then cornerstone investors will come on board.
This threshold varies depending on the technology. For example, a successful
productivity profile for a geothermal well might mean having two wells producing at
commercial rates for two years.

However, scaling up is not just a project size issue but a management skills issue. As you
scale up you also need to up skill the management team for the business in order to grow
investor confidence. In addition, you need to start thinking about the ¢ ertification of your
products, and the servicing and installation components of the business will need
developing across multiple geographic locations.

Partner with a corporation that is open to construction risk

Banks have been burnt around scale-up risk in the past, largely around processing
technologies. Subsequently getting banks interested in scale up risk is a challenge. The
key is to have a partner on board that can underwrite the scale -up risk of the technology.
Prior to approaching a bank for equit y or debt, cleantechs must have strong sponsors
and equity providers in place. Technology development in isolation of corporate partners
and with low financial substance is not conducive to large scale investment.

3% A key advantage for host industries such as automotive and waste is that many of the global players are already
established in the Australian market. This brings a different calibre of investor and access to a global network from
the start.
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For solar scale up with bank debt, there are several other hurdles that will make financial
close for project s very difficult . They include:

Securing sites with good sun resource and grid connection

State and Federal government support from permitting and state government funds
Pricing regime dur ing the peak window

Level of Federal assistance going into t he projects via Solar Flagships

N W WW

Accentuate the quality of your people

Australia has a challenging policy environment and therefore political interface is an
important role for management. Our po litical environment is not unique ; however it is
complicated by our multiple levels of government. In some way s the allocation of grant
funding reinforces the political astuteness needed for success in Australia.
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exploration risk associated with mining, oil and gas, they lack experience in investing into
technology and the long term horizons associated with it. They are familiar with the risks

of digging holes and extracti ng resources. This means our investment culture might
support certain cleantechs, such as geothermal, ahead of others as they can be assessed
from an exploration risk perspective. It also means that management has to work hard to
increase levels of awareness amongst investors.

In this environment , cleantechs need to show the right technology, at the right time, in
the right market, with the right people. People are really important in this scenario and
investors look for confidence regarding people in terms of track record, the board and
management, and joint venture partners.

Formalise access to ownership of new resources

Part of this challenge can be resolved for certain cleantechs through a program of
formalising access to ownership to new resources. For example, establishing licences and
leases for wave energy resources would give greater comfort to investors that the
resource is real. 4°
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formal process for licences and leases is developed it greatly facilitates a secon d-mover

advantage for overseas technology providers. Currently, Australian cleantechs

pioneering their technologies deliver confidence to investors through other mechanisms

such as:

3  Designing the model for Government that allows them to allocate new property
rights

Licensing their technology to overseas users

Designing allowable tax deduction methods for qualifying establishment costs
3 Establishing a Memorandum Of Understanding (MOU) with future customers

WN N
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Pentland Firth and Orkney waters. Project developers are being invited to enter into a consenting process for a

combined capacity of 1.2GW. The projects are expected to cost £5bn to develop, including £1bn in public funding to

support construction of electricity transmission infrastructure.
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55 Sources of finance for commercial scale demonstration
and deployment

In Australia, local risk capital tends to go to mining and some small scale R&D. When it comes
to large scale commercialisation Australia tends to rely on overseas investors as local

markets are too small to take on a great deal of new risk. Currently, local finance for
commercial scale demonstration and deployment is expected to be a process of ad hoc
funding from utilities able to support a few early stage entities outside of wind. 4

The key to increased funding for commercial scale demonstration and deployment of

cleantech is to provide an incentive for strategic investors to allow them to see the potential
for a pipeline of projects. We needto attract wind investors who have expe rience in looking at
the cleantech and who are prepared to take a controlling stake in a business .

From the online survey results, investors and cleantechs agree that government grants are
the principle source of finance over the next 12 to 18 months for comm ercial scale
demonstration and deployment of clean technologies (29% and 18% of score, respectively).
Overseas venture capital is then seen as the second most likely source of finance by investors
(16% of score). Cleantechs anticipate that project finance will be relied on just as much as
grants (18% of score).

Table 12: Finance over the next 12 to 18 months for the Investor Cleantech Investor
commercial scale demonstration and deployment phases of percentage percentage emphasis
clean technologies in Australia will come from:
Specific government grants for technology deployment (e.g. 29 18 +11
Cleaner Fuels Grant Program, Solar Flagships, etc.)
Overseas venture capital familiar with the technology 16 7 +8
Strategic corporate par tners (local) 11 12 -1
Strategic corporate partners (overseas) 10 13 -3
Private equity (either local or overseas) 10 13 -3
Project financing 9 18 -9
Equity via Initial Public Offering 7 4 +3
Other 7 14 -7
Hybrid (mezzanine) finance 1 1 0
TOTAL* 100 100 0

Key messages from commentators:
Overseas corporate investors are more open to risk

Any cleantech needs to be considering offshore finance to help move down the cost
curve. Overseas providers of finance, whether equity or debt, tend to be more aggre ssive
than Australia n equivalents as they have had four to five years more experience and will
take a different view on technology risk. Venture capital in the USA is v ery sophisticated
and corporate partners in Europe are able to leverage their experience through stronger
financial incentives in their own country .43

If a good technology has global application then it can be developed anywhere. This
means that overseas investors and partners will often take the risk of access to a

4 Some will come from a corporate utility who can capture the value of the power purchase agreement or other
corporate s who can utilise the off -take value, and some will come from engineering houses such as Leightons,
Worley Parsons and Transfield who are keen to be at the start of project deployment. The re might be some small
bank debt if an energy retailer can put in place a power purchase agreement for 20 years.

42 For investors: n = 27; maximum score = 270; actual score = 259. For cleant echs: n = 60; maximum score = 600;
actual score = 559. Percentage of scores is shown in the table.

Bpvo~ ¥{ V«O2 " v ¢busiré®esaré usmgoverseagmalkets in which to develop their technologies for
deployment, as the incentives are already in place to attract private investment.
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technology in Australia th at can be exploited in other countries where the economics are
more favourable. Typically they will fund 20% of a cleantech project build.

When looking to attract overseas investors into an Australian based technology or
project, an understanding of their market entry strategy is essential. It will need to be
aligned with the cleantechs own realistic schedule and plan for market entry, which
needs to be devoid of any lofty ambitions that could damage credibility, and should also
address any complexities around geographic location.

Cleantechs need to recognise the value created so far and present it appropriately.
Australian cleantechs will present good value to overseas investors once they have been
further de -risked through government grants , and will be a great deal cheaper than
starting from scratch.

Government grants need quality corporate partners

In the current environment some government grants can play a crucial role in cleantech
economics at commercial scale demonstration and deployment. For examp le, the
Renewable Energy Development Program has been successful in reducing costs and
filling the gap in revenue . Likewise, none of the proposed solar projects in Australia are
anticipated to happen without government funding. #* The effectiveness of these grants
therefore depends on where the cleantech @ SRMCsits relative to the market and
whether there is a customer in place. If this is positive then the grant is very effective in
bridging the cost gap for construction and production, and helps with secur ing further
funds from joint venture partners.

However, the allocation of government funding is often more about the quality of the
partners than the quality of the technology. The best technologies will not necessarily be
the winners. The ability to find the right partners that government feels comfortable
awarding the money to, is a significant factor.

Project debt needs government support

Commercial scale demonstration in Australia will always be difficult if the only form of
government assistance is a grant. Without reliable market mechanisms in place to
mitigate some of the funding and revenue risk for debt and equity providers over the
longer term, the capital will flow to other investments. 4°

Project finance is a favoured solution for cleantechs. It provides more value for equ ity
and a higher degree of control. However, its application into early stage cleantechs will
always depend on the quality of due diligence. A solar project, for ex ample, will be
considered from three key perspectives: sun, technology and market (i .e., off -take price
and with whom). If the off -taker can provide additional support to mitigate the
technology risk, then it makes it more attractive and allows more debt to be issued.

Further positives are its ability to draw in supera nnuation fund equity, and the use of
syndicates with international banks and local banks to provide 75% debt or more into a
project. This level of debt is highly dependent on the level of technology risk still present,
and therefore is really only relevant to emerging cleantechs that are completing their
demonstration phase. It is also very difficult to achieve unless other normal risks , such as
revenue risk, are mitigated.

4 Government appears to be aware of the gap around deployment. However, the re is a view that they always want
an unproven technology with demonstration that it works. Clearly, this conflict presents a challenge and often means
thef¥onz~ y¥zo©oucC2a | z2 ©! zwonacC

4 A key challenge for the future is what replaces government grants. It is perceived that these are coming to an end
and, unless you are 1, 2 or 3 in the technology rankings with a strong corporate partner you are u  nlikely to receive
grants and survive.
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However, any bankable technology is tough in the current environment. Post global
financial crisis means that the length of credit is less and the cost of capital is higher.
There is also a higher degree of risk aversion amongst financiers. Future partners and
equity providers will be those with a strong vested interest in the success of the project
and plant, and the level of equity will be 20% to 50% with debt coming from banks or the
government.

Currently, some debt from domestic banks will flow to projects for wind, landfill gas and
coal seam gas given their track record. Bankability is directly related to buildability.
However, even these projects will have strict conditions. Bank debt is very unlikely for
less mature cleantech. Solar Flagships might unlock this but with lower gearing levels,
the inclusion of a government grant, and with prior lessons around technology risk still
being applied.*

Therefore, government support for access to debt will be crucial for commercial sca le
demonstration and deployment in the absence of continuing government grants. Without
debt, the continued u se of equity quickly dilutes the leve | of ownership and extends the
valley of death scenario.

IPOs rely on heart string money

Going to IPO allows businesses to access @inds through direct investment and there will
no doubt be some IPOs on the back of government grants to inject liquidity using heart
string money in the retail community. If big chunks of money are needed for commercial
scale demonstration and deployment , then public markets are an obvious path in
Australia. Infrastructure funds have a low a ppetite for funding commercial scale
demonstration as they tend not to take on construction risk, and at the moment the
support for institutional investment and managed vehicles has fallen away in favour of
direct investment.

However, listings are often d one far too early and can present a very difficult option for
commercial scale demonstration plants. Typically, $100 million in market capitalisation is
needed at the end of an IPO to make it successful, which means having established
revenues from a real business base and some blue sky opportunities to take it from $100
million to $200 million.

Furthermore, when dealing with public money there is a great deal of pressure to have a
success story all the time. Thi s means that any commercial scale demonstrati on period
has to be kept relevant.

Australian venture capital struggles  with the scale of funding required

One of the reasons that the IPO option is attractive is the lack of venture capital in
Australia, and its application for commercial scale demonstra tion. Levels of venture
capital in Australia are very small when compared to other jurisdicti ons and they struggle
in the $10 m to $20m range for pilot -scale demonstration projects.

Venture capital is currently not attracted to cleantech given the high risk  and better
liquidity in other ASX businesses. The average venture capital investment (non -
cleantech) in Australia is around $7m with a three year return horizon, and a 5x return
on investment. The average cleantech venture capital is $14m and a six year return
horizon. Cleantech is twice the risk, twice the money and twice the patience.

To achieve commercial scale demonstration and deployment, venture capital is even
more challenged as the scale of funding is even greater.

46 This could mean that some cleantechs need to access a syndicate of 10 to 15 banks in order to raise the levels of
finance needed.
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Bank equity is absent

In Australia it is difficult to get bank equity (i.e. financial advisory for projects using
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investment decision, which means that early stage cleantech does not get looked at.

In many cases, cleantech investment by banks to date has been a capability exercise in
order to build skills in assessing the technical risks, and also to re -balance the debt book
around carbon intensive assets.

Mezzanine finance depends on investor awareness

A mezzanine finance arrangement is often used by smaller companies that are unable to
access the high yield market, and this allows them to borrow additional cap ital beyond
what traditional lenders can provide through bank loans. It brings a higher mix of debt
over equity. In compensation for the increased risk, mezzanine debt holders require a
higher return for their investment than secured or other more senior | enders.

This model could therefore be relevant to pilot scale and commercial scale demonstration
funding. However, the lead time is long due to a lack of cleantech awareness amongst
investors. I n a host industry like property for example, it is possible t 0 access mezzanine
finance within days.

Superannuation should be support ing the épicks and shovels C
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investments for gra ndchildren or other sources of heart string money through IPOs.

While the timeline for some cleantech is long, making it difficult for many types of

finance, superannuation can accept a more long term view if there is a mandate for

investment.

However, most superannuation fund priorities tend to be cash, property and shares.
Some have begun direct dialogue and made direct investments into clean energy
companies, but this is more about the $100 million needed for power plants as opposed
to the $2 0 million needed for a business or pilot scale demonstration.

Potentially, superannuation has a critical role in investing in the infrastructure needed for

cleantech, but public opinion will need to drive this. *"2 ©} ¥«¢y wz ~@8-702 ~opo
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supporting for example, tank test facilities for wave energy where the facilities are

leveraged across all market players. In this regard we need to create a mandate, change

the risk models and allocate portfolio space for appropriate cleante ch investment.

5.6  Future policy for attracting private investment

The cleantech market is a long term transformation over 10to 1 5 years, and corporate and
other investors in host industries need certainty in policy and goals. 4” This means that future
policy needs to be driven by desired outcomes across a portfolio of host industries, as
opposed to technologies, and needs to recognise the role of government beyond grants
through mechanisms that support revenue risk and funding risk. A price on carbon pollution

is only a small part of the overall framework required, and might not be a significant benefit
for many cleantechs.

47\ z " £v a~ dnQariff wag fiyst introduced in 2000 and installed capacity took 5  years to grow from 40MW to
850MW. Likewise, t he first coal seam gas deal attracted high risk investors with a $15 million  investment, and it has
taken 10 years to get to where it is today.
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From the online survey results, investors and cleantechs agree that future government policy
for attracting private investment and industr y partners into emerging cleantech must include
market based incentives to reduce revenue risk at the deployment phase (41% and 28% of
score, respectively). This represents the highest scoring response across all questions in this
survey. Government grants across the demonstration and deployment phases of
commercialisation scored the second highest score for both investors and cleantechs (25%
and 23% of score, respectively).

Table 13: Future government policy for attracting private Investor Cleantech Investor
investment and industry partners into emerging clean percentage percentage emphasis
technology businesses in Australia must be:

Market based incentives to reduce revenue risk at the 41 28 +13
deployment phase (eg premium feed -in tariffs )

Government grants across the demonstration and deployment 25 23 +2

phases of commercialisation (eg Cleaner Fuels Grant Program,
Solar Flagships)

Tax incentives for investors and pre -revenue clean technology 16 20 -4
businesses

Government loan guarantee to reduce funding risk 11 17 -6
Other 4 4 0
Raising levels of awareness and experience amongst the 3 8 -5

mainstream analyst and investor communities
TOTAL*® 100 100 0

Key messages from commentators:
Price certainty using production subsidi es

The challenge for most cleantechs developing and demonstrating large scale cleantech is
certainty regarding costs and prices. This includes their future operating and production
costs, and revenue for their product. Delivering increased certainty around revenue is a
major hurdle to raising finance.

A direct production subsidy based on a unit of output delivers some certainty around
revenue ahead of any off -take agreement. A premium feed -in tariff is very useful for this ;
however there can be unintended consequences. In Spainfor example, a feed-in tariff at
JHxDjl} =PHGxDjl}> }vO 2zoyzy 2¥ ¢¥x; -~np
the effort has gone into exploiting known resources in the Huertas Solares, as opposed to
exploring new resources.

Feed-in tariffs as they a re currently being designed for residential solar photovoltaic are
unlikely to deliver a least cost option for large scale solutions in Australia. They are good
for some technologies and can support emerging technologies like wave energy, but if
applied across the entire energy mix they will tend to subsidise uncommercial
technologies. A principle benefit is that they can improve negotiations with retailers and
help to bring bank debt into the funding mix earlier.

However, premium feed -in tariffs can also play a crucial role in transitioning a host
industry into cleantech if designed correctly and implemented on a temporary basis for
five to ten years. The Chineseapproach used the responses to a 10MW government
project tender to establish a solar cost benchmark of 20c/kWh , and this was then used to
help establish the rate for a premium feed -in tariff. 4°

“8 For investors: n = 27; maximum score = 270; actual score = 263.  For cleantechs: n = 60; maximum score = 600;
actual score = 572. Percentage of scores is shown in the table.

49 Access Economics has estimated that projected costs of a gross national feed -in tariff for Australia over 20 years

focused on 3,000MW of installe d capacity would be 40c/kWh as a levy on retail electricity prices (assuming an initial
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Early project debt through loan guarantees

For many cleantechs, funding the growth of the business will require several capital
intensive phases. If $100 mi llion is needed for a commercial scale demonstration plant
then the options for finance are fairly limited. If pilot plants are built then venture capital
is not interested, and without cash flows the private equity funds are not going to invest.
Therefore, the reliance is on corporate partners with stable balance sheets to take the
project risk, and in the case of energy supply, provide an off -take agreement.

In the energy sector there is a range between 5MW and 10MW where early project
finance can play a critical role, and a loan guarantee mechanism for attracting debt into
commercial scale demonstration is required . A loan guarantee would also help the
commercial technologies to stand on their own merits and remove the need for multiple
parties with stabl e balance sheets. It also allows the debt to be sold to overseas buyers
such as merchant banks and superannuation funds. This model is adopted in Japan and
the USA for emerging technologies and the government provides the guarantee to

domestic banks.

Loan guarantees (either from State or F ederal government) would also be useful to allow
higher rates of bank debt beyond the 10MW stage, allowing the market to respond to
project opportunities that might follow from government grants. In addition, it would
support sophisticated global investors looking at large scale projects, which in turn would
get local investors on board. In general , V « ©2 ~
investvay x¢zve2zx} © y¥o(Ca

ve~vao
}vaz

Guarantees can be temporary (e.g., five to ten years), have the benefit of being highly
controllable and are a sensible way of making money available so long as proper due
diligence is undertaken. This means that for energy projects they would probably only
work if an off -take agreement was in place.

A guarantee with strict criteria in place to limit eligibility also helps governments with the
criticism of picking winners and allows them to take on a different risk which is more
aligned with what the private investment comm unity needs.*°

Figure 3: Government loan guarantee design for project finance

Special Purpose

Vehicle

40%
equity

Cleantech
1.5% project
fee requiring
$300m

60%
bank debt

Banks take
traditional
project risks
(defined)

Specific
technical
risks of
project
(defined)

Government body (eg Carbon Trust)

overseeing a $2bn loan guarantee fund

Theloan
guaranteeis
only called on
if specific and
identifiable
technical risks
occur

carbon price of $15/tC02, 10 year payback and 5.9% discount rate). Source: The economics of feed -in tariffs for

solar PV in Australia, November 2008.

50 A loan guarantee is not a costless option for government. It requires capital to be set aside and therefore has
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Incentives for individual host industries

Corporates in host industries play a critical role for cleantech growth. Banks and other
providers of debt re ly on them to mitigate some of the project risks associated with large
scale demonstration and deployment, and for many entrepreneurs access to grants and
other forms of capital will depend on the quality of their corporate partners. The
cornerstone invest or is the key to large scale demonstration and deployment.

However, more is needed to support corporates in their host industries to transition into
cleantech.5! Government needs to design mechanisms that allow the breakthrough
technologies within each host industry to emerge. For some industries hybrid models will
be needed to support this transition . For example, some parts of the electricity network
favour energy storage technologies combined with a mature cleantech such aswind
energy generation. This t hen supports the investment attractiveness of first -in kind
technologies such as solar and batteries.

Government must create a level playing field for energy technologies, ahead of carbon
pricing, in order to attract funding within host industries. Policie s need to factor in
externalities so that projects and technologies can be normalised. Externalities such as
time to generation, transmission grid expansion, °2 avoidance of water use, carbon
pricing and many others, all become relevant to the operating cost when comparing
current and future technologies.

Performance guarantees for local deployment

Some cleantechs also need to offer performance guarantees with their products ;

however this has significant working capital implications . For example, when deploying

multiple solar projects there is often a requirement for a 10% letter of credit for every

$100 million project, which is then fully cash backed at $10 million { ¥~ 2} z | " ¥ 2z X
performance period (typically 2 years) and warranty period . This would require a large

solar manufacturer to maintain significant amounts of restricted cash to underwrite

performance guarantees over 15 years and more.

If the cleantech is ex porting the technology then an export credit a gency (ECA) can be
engaged to cover the projec@ C© | z " { ¥ " £ asoppased ltozhe wa¥rgni period .
ECAs like Hermes in Germany®® and EFIC (Export Finance and Insurance Corporation) in
Australia can support the exporting of cleantech to other countries. Specifically, EFIC

can provide support thr ough a guarantee against contract terms that avoids the
company having to put up the cash required by a bank, and by providing its debt at a rate
that reflects the various risks involved .5

However, if the cleantech is not exporting the te chnology then EFIC is not an option, and

a corporate partner willneedtounderwrite ¥ { { 2} z~" wvé¢évoxz ©}zz?2A
performance period and warranty period . For the local deployment of some cleantech it

is anticipated that a government performance guarant ee mechanism would assist certain
X¢Czva2azx}© 2¥ x¥-z" 2}z )"¥ zx2CO !z " {¥ £voxz

51 The Green Car Plan is an example of where the automotive sector achieved a result with industry and union
engagement. Other campaigns are needed for property, agriculture, waste, water and energy with local and global
industry participants at the table.

52 In some parts of the eastern network, transmission (as opposed to distribution) needs to be expanded. There are
some high quality resources of energy in remote locations that will be an important part of the energy mix going
forward and these are still isolated from the grid.

53 In Germany the government, through Hermes, uses debt to fund th e purchases of wind turbines and similar
support mechanisms have been applied to solar PV manufacturing. In the case of ECAs supporting this stage, the
contract from the purchaser of parts or equipment from overseas is critical.

54 The provision of debt for overseas projects is often not acceptable to domestic banks and this is something that
EFIC will undertake if the project risks, contracts and ability of companies to do the work is acceptable. They also
provide bonds or guarantees against performance ris k relating to contracts for overseas projects, and political risk
insurance.
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5.7  Application of government grants

If sustainable commercial outcomes are desired then g overnment support for large scale
cleantech needs to adapt in line with the role of privat e investment. Renewable energy
certificates play an important role in supporting deployable technologies where bank debt
can be accessed to support project economics. However, only a few technologies can access
the benefit of the renewable energy certifica te price.

For cleantechs at other stages of commercialisation, the model is a competitive program and
government grants are of ten the deciding factor for projects getting built, and which

cleantechs prosper. The structuring of grants is a key issue, parti cularly in the absence of
¥21z" £zXx}ve~-0O£0 2a8¥ }z¢, £-~2~|v2z {«my~no| vaoy
affect the cleanech, but also the electricity retailers and grid operators and this, in turn, will

dictate how the technology and market deve lops going forward.

From the online survey results, investors and cleantechs agree that the demonstration phase
is a priority for grants (28% and 27% of score, respectively). In addition, investors also
consider grants to be most effective at the research stage (29% of score).

Table 14: Government grants for emerging clean technology Investor Cleantech Investor
businesses in Australia are most effective at the following percentage percentage emphasis
stages:
Research 29 18 +11
Development (e.g. Climate Ready Grant) 21 20 +1
Demonstration (e.g. Renewable Energy Demonstration Program) 28 27 +1
Deployment (e.g. Cleaner Fuels Grant Program) 18 15 +3
Other (i.e. unsure or not relevant to the cleantech) 4 20 -17
TOTAL® 100 100 0

Key messages from commentators:
Deliver multiple projects at zero to 10MW

Currently, the de-risking of large scale cleantech is in the hands of government through
grants such as the Renewable Energy Development Program and Solar Flagships.
Deploying new technologies carries significant risk and some of the reward from
investing into additional complexity has to be protected, otherwise private funds will flow
to more conservative investments. Government grants help with this if their timing, size
and speedis aligned with the private funding aspects of large scale technology
deployment. 56

The zero to 10MW phase is a key hurdle for large scale cleantech as this is where the

W ¥vyz® xv!~ave¢ £v7jz2© -¥oC2a ! ¢v - ~2}¥«? |
grants at this stage to permit multiple projects is critical, and even more so in the

absence of other mechanisms to help mitigate funding and revenue risk. Their execution
y¥zon(Ca «©®2 v{{zx?® 2@}z x¢tzvezx} A wads and ©¥ 2]
this in turn will dictate how the technology and market develops going forward. °7

Solar Flagships is a good example of a grant aimed at demonstrating 1000MW of solar
across 4 projects, and with our current energy prices might require the governme nt to

55 For investors: n = 27; maximum score = 270; actual score = 261. For cleantechs: n = 60; maximum score = 600;

actual score = 554. Percentage of scores is shown in the table.

6 At the moment some of the scale of money (eg $0.5m) is too small for large scale development. Likewise,

government speed is important for grants. If grants are delayed then it tends to stifle the market.

57 A key concern for cleantechs is their technology cos t position. Wind energy is seen as a key benchmark for

normalised costings and generation profiling to match load. Without continued government involvement to bridge

alz x¥0©2 | v! V«©2 " ve~vCO X¥E££z x~ve~0zy Vimitet{¥c¢~¥ ¥{ x¢zvao
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cover 30 %to 50% of the cost depending on the technology. However, if grants are the
sole mechanism for government involvement in the demonstration stage of large scale
solar, then they need to be allocated across multiple projects if the learning fr om the first
attempts is to be integrated into subsequent attempts. Without this the public purse
misses out on the numerous benefits of private sector involvement, including innovation
and appropriate risk taking. 58

Adapt the ratios according to project st age

For some technologies, government support is needed across all aspects of the
commercialisation path . However, how this support is designed and delivered needs to
adapt in line with the role of private investment, if sustainable commercial outcomes ar e
desired. Currently the funding is polarised and needs to be planned across the entire
commercialisation path.

A key constraint for investors is the funding ratio. A 1:2 (public:private) ratio is not
enough to commercialise. Part of the problem here is the lack of venture capital and
angel funding in Australia which puts even more pressure on government to support
large scale capital requirements. Government needs to subsidise part of the cost up front
for the deployment of large scale cleantech, particular ly in the energy sector. There
needs to be a long term sovereign risk view on some technologies, with the government
participating at the start.

Grant ratios need to be spread across project stages to deliver confidence to corporate
partners, which in tur n can release private equity. The following ratios a re one example
of how this can be designed.>®

Stage Grant:equity ratio Level of grant
R&D concept definition 31 $1 to $3 million
Demonstration (Proof of concept) 2:1 $5 to $10 million
Commercial scale demonstration 11 $10 to $20 million
Deployment - first commercial project 1:3 $20 -$50 million
Subsequent commercial units nil nil

5.8  Application of tax incentives

Tax mechanisms do not appear to be well understood by investors and cleantechs. While the
government has numerous grants and schemes in place, there appears to be some confusion
around what incentives are available, how they should be used and when. Some
commentators flagged caution to the use of tax policy for cleantech asitist 00 vulnerable to
law changes.

From the online survey results, investors and cleantechs agree that the most effective direct
tax incentives are accelerated write -offs for the retro -fitting of cleantech to existing plant to
reduce carbon emissions, and certainty of tax treatments (32% and 26% of score
respectively) . Certain assets, like generation assets in the energy sector , depreciate over
periods of up to 30 years and accelerating the depreciation of new cleantech assets would
allow earlier recoupment of the tax relief. Cleantechs also favour expansion of the proposed
R&D Tax Credit scheme to provide specific coverage for clean technologies and e nhanced
benefits during the research and development stages (30% of score).

8 Genuine commercial scale-up for large scale cleantech is a very significant challenge. The cost of construction per
megawatt hour is an area where private sector innovation and other market intervention needs to be accessed, and
this can be achieved where government is supporting multiple installations.

59 The benefit of this approach to cleantechs will depend on the business model and the levels of CAPEX needed . For
example, some solar businesses have started to explore manufacturing models and may require alternative
government support to a grant.
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Table 15: The direct tax incentives that could offer the most Investor Cleantech Investor
assistance to emerging clean technology businesses in percentage percentage emphasis
Australia are:

Accelerated write -offs for retro -fitting of clean technologies to 32 26 +6
existing plant to reduce carbon emissions, and certainty of tax
treatments

Expansion of the proposed R&D Tax Credit scheme to provide 24 30 -6
specific coverage for clean technologies and enhanced benefits

Immediate write -offs for exploration -type expenditure 21 13 +8
associated with zero -carbon energy and heat sources (e.g.
geothermal)

Investor concessions for investment similar to the Early Stage 19 16 +3
Venture Capital Limited Partnership Program (e.g. flow through
treatment for tax losses to support ultimate return)

Other 4 15 -11
TOTAL®® 100 100 0

Key messages from commentators:
R&D tax deduction for bench to business

Tax mechanisms have a different role depending on what stage the b usiness is at. When
going from bench -to-business the R&D tax deduction is most useful. 5 Entrepreneurs
need an upfront incentive for high risk ventures and more could be done with this
©x}z£z ©~£~¢v"™ 2¥ alz g;Y 2Vv® yzy«x?2~¥wo0O
to fund the capital gap and recipients were taxed on their income later.

Tax incentives for large sc ale demonstration and deployment

Tax incentives do not greatly assist project developers where bank debt is involved in the
mix of funds. However, from an equity perspective, the treatment of pre -revenue tax
lossesis important. Exploration expenditure provides a tax offset at 100%, and a similar
scheme could be used for other exploration activities associated with natural resources
including wave and geothermal.

Tax can be used to change the investor value propositi on so that there is a flow through
of losses to investors at key stages of development. There are significant trapped losses
that could be monetised to support investment and a clear framework is the number one
priority here. For example, the USInvestment Tax Credit is helping to build a market as it
relies on project economics to drive the outcome, not just the quality of resource. %2 In
this scenario the price of energy is still negotiated by PPA based on the market rate.
Renewable energy certificates can be included to make it more commercial so long as
they are built into the overall model from the beginning .

The renewable portfolio standard in the US also requires s tates to define the percentage
of generation from each technology. This means that it is more direct about what is
getting built.

5 For investors: n = 27; maximum score = 270; actual score = 253. For cleantechs: n = 60; maximum score = 600;
actual score = 556. Percentage of scores is shown in the table.

51 Under the existing tax law, entities which incur expenditure on or in relation to eligible research and development
may qualify for a deduction of up to 125% of the expenditure. An additional 50% deduction may also be available
where the current year R&D expenditure has increas ed above the average R&D expenditure for the prior three years.
Note: changes announced in the 2009 budget are still to be enacted.

52 The feed-in tariff model in Europe is highly dependent on the quality of solar resource and this encourages

projects to be built where there is the highest quality of resource, which is not necessarily where they are most
needed.
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