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One of the biggest technology-oriented venture investments of 2010 involved California-based Better Place, which secured US$
350 million from HSBC, Lazard Asset Management, Maniv Energy Capital, Morgan Stanley, Ofer Hi-Tech Holdings and
VantagePoint Venture Partners. Better Place seeks to build complete electric vehicle infrastructure in Denmark, Hawaii and
Israel.

Fisker Automotive, another company focused on electric vehicles, raised US$ 115 million in January 2010 from venture firm
Kleiner Perkins Caufield & Byers and advanced battery maker A123 Systems. Fisker and Better Place together accounted for
roughly one-sixth of all pure venture capital deployed.

Renewed Interest in Early-stage Financing

Difficulties with the public markets have vexed the clean energy venture community since the credit crisis of 2008-2009. But
2010 saw a decent rebound in funding for the newest clean energy start-ups as Series A investments jumped to 129 from 104
in 2009. This was a hopeful sign that new, fresh-from-the-lab ideas were increasingly able to secure funding. Meanwhile, the
average size of a late-round VC investment in a clean energy firm grew from US$ 18 million in 2007 to US$ 28 million in 2010.

The increased participation of VCs in early-stage companies might also represent the impact that the US Department of Energy
Advanced Research Projects Agency - Energy (ARPA-E) has had on the market. Established by the American Recovery and
Reinvestment Act (the “stimulus bill"), ARPA-E has made over US$ 400 million available to the earliest stage start-up firms in
the United States that, in turn, have used the capital to leverage investment from the private sector.

As in prior years, the US was dominant in terms of total VC funds deployed — as shown in Figures 15 and 16. This is a reflection
of the strong venture-oriented culture in the tech hubs of northern California, Massachusetts and elsewhere. However, those
figures should not be construed as evidence that all of the most important energy innovation is taking place in the United States.
China, in particular, has stepped up its support of energy technology R&D in recent years through the development of major
state-owned research centres.

Figure 15: Venture Capital and Private Equity Financings 2010, US$ billions
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Figure 16: Venture Capital New Investment in Clean Energy by Country, 2010, US$ millions
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Carbon Market Update

The global carbon markets began 2010 against a backdrop of significant uncertainty in the wake of the inconclusive
Copenhagen talks in December 2009. Despite some progress achieved at the Cancln negotiations in December 2010, it is still
uncertain what trading scheme, if any, will succeed the international Clean Development Mechanism of the Kyoto Protocol.

As shown in Figure 17, the overall value of carbon emission rights traded throughout the world in 2010 increased 5%, reaching
93 hillion euros (US$ 120 billion). The reason for the increase in market value was the higher level of carbon prices seen in
2010. The weighted average price of carbon transactions throughout the world increased by 17%, from 11.6 euros/tCO, to
13.6 euros /tCO,. In the European Union’s Emissions Trading Scheme, which accounts for 80% of global transacted volume,
weighted average carbon prices rose by 6.6%, from 13.6 euros/tCO, in 2009 to 14.5 euros/tCO, in 2010.

In contrast to the movement in prices, traded volumes across the world fell by 10%, decreasing from 7.7 billion tCO, in 2009 to
6.9 billion tCO, in 2010. The main source of this decline was the collapse of trading in the Regional Greenhouse Gas Initiative
(RGGI) in the United States. In 2009 the RGGI scheme accounted for 9% of global carbon market transactions but, in 2010, this
fell to less than 1% due to the evaporation of prospects for a federal-level cap-and-trade scheme in the United States.

The volume of carbon credits traded under the Clean Development Mechanism of the Kyoto Protocol increased by 1%. The main
market of the EU Emissions Trading Scheme saw virtually no change in volume traded, stable at 5.5 billion tCO,.

Through much of 2010, the US Congress struggled to pass a comprehensive cap-and-trade bill. Those efforts eventually
collapsed.
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Figure 17: Carbon Markets by Quarter, 2009 to 2010, US$ billions
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It should be noted that cap-and-trade, while potentially critical to cutting global CO, emissions, has not proven to be a
substantial driver of investment in new clean energy companies and projects.

In October 2010, Bloomberg New Energy Finance surveyed 13 major European utilities responsible for just over half of all power
sector emissions in the EU. The study found that the European scheme had primarily motivated these utilities to switch from
coal to natural gas generation. It did little to spur them to add clean energy generation capacity. Significant clean energy
capacity additions have taken place across Europe, but these have been primarily spurred by feed-in tariffs in countries such as
Germany, Italy and the Czech Republic.

Public Sector Funding

In 2009, governments around the world pledged to invest unprecedented sums in clean energy, primarily to stimulate their
economies. Figure 18 shows that, according to Bloomberg New Energy Finance's latest count, no less than US$ 194 billion was
put on the table.

The United States was the global leader, offering US$ 65 billion. China was a distant second with US$ 46 billion although, as
discussed above, public sector support for renewables in the country comes in various forms besides direct government
spending.

Meanwhile, South Korea was the top nation in supporting clean energy via stimulus on a per capita basis. The country has
pledged US$ 32 billion to date. On a per capita basis, that figure represents US$ 659 per person in South Korea. By
comparison, the US pledged US $ 212 per capita.
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Figure 18: Green Components of National Economic Stimuli, 2010, US$ billions
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Source: Bloomberg New Energy Finance

In terms of the disbursement of funds, the pace has been slower than many in the sector originally anticipated (Figure 19).
According to Bloomberg New Energy Finance estimates, to date, just under half (49%) of all the funds committed have
actually been spent. Just 10% was spent in 2009, the year the programmes were announced. While the pace of spending
accelerated in 2010, 51% — or roughly US$ 100 billion — remains.

Figure 19: Annual Profile of Spending on Clean Energy Stimuli, 2009 to 2013e, US$ billions
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Note: Last year's report estimated a total of US$ 177 billion had been allocated to renewable energy. The US$ 194 billion figure is updated to reflect exchange
rate effects and additional allocations made between the launch of the second report and year-end 2010.

Source: Bloomberg New Energy Finance

Varying Rates of Stimulus Spending

The pace at which different nations have deployed their stimulus has varied greatly. Germany spent over half of its US$ 15.2
billion green stimulus funds by the end of 2010. It has a legal requirement to finish all projects under its two green spending
programmes by the end of 2011.
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The German green stimulus has been considerably bigger than most of its European counterparts, yet both Germany’s central
government and the authorities of individual states have proved efficient in allocating the money to relevant projects and
ensuring their swift execution.

Although none of the austerity measures announced so far by various governments has impinged on the green stimuli, there are
signs that some programmes may be abandoned before all the money makes its way to projects.

Even with the slower-than-expected pace of spending, public sector financing played an unprecedented role in the clean energy
sector in 2010. In the United States, in particular, the stimulus has played a critical role in sustaining developers, manufacturers
and others through a challenging period when private capital was, for a time, nearly non-existent. Still, the country has been a
relative laggard in moving the funds out the door. As of February, Bloomberg New Energy Finance estimated that just 36% of US
stimulus funds had actually been spent.

Table 2: Clean Energy Stimulus Funds Spent and Remaining by the Year-end 2010 (US$ millions
Total announced Total spent Total remaining

(US$ millions) (US$ millions) (US$ millions) RO T

Us 65, 057 23,198 41,860 36%
China 46,121 31,944 14176 69%
South Korea 32,190 11,760 20,430 37%
Germany 15,180 8,934 6,246 59%
FU 27 11,061 4192 6,869 38%
Japan 10,438 8,028 1510 86%
Australia 3,727 1,624 2104 44%
United Kingdorn 3,374 1131 2,043 34%
Brazil 2,511 172 2,339 7%
France 2111 2111 0 100%
Spain 1722 627 1,004 36%
Canada 781 131 651 7%
Total 194,272 94,751 99,522 49%

Source; Bloomberg New Energy Finance

Multilateral Financial Institutions Come to the Fore

Other forms of public capital played a key role in 2010. Export finance institutions and multilateral development banks (MDB)
stepped up their activities in the face of private capital’s retreat. Indeed, in 2010, clean energy loans from multilateral financial
institutions amounted to some US$ 13.3 hillion — compared with only US$ 4.5 billion three years previously. In Europe, as
elsewhere, export credit agencies are continuing to play an important role in plugging the gap left by commercial lenders.

Regional MDBs are among the most active lenders to clean energy. MDBs have helped to free up the market by leveraging
private sector finance that might not have been committed to projects without the input of the development banks.

MDBs will likely continue lending to renewable and efficiency projects in 2011, but there are limits to their role both because
they do not have unlimited funds and do not want their exposure to a particular sector to become too high. They also play a
particularly important role in the carbon markets, buying carbon credits up front to allow emissions-reducing projects to get off
the ground.

In China — for so long a recipient of funds for renewables and efficiency — domestic institutions have started to finance projects
in their own right. For example, the China Development Bank (CDB) and China Construction Bank stepped up their lending from
2008, when the government implemented a major stimulus programme for the Chinese economy.

As the Chinese economy recovered in 2009, these institutions eased off slightly. However, CDB made over US$ 36 billion in

low-interest credit facilities available to a handful of Chinese equipment makers in 2010. CDB is now operating overseas and is
looking to make capital available to projects in Africa, Brazil and other places that would use Chinese equipment.
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Policy Update

The rocky path to economic recovery in Western nations had major implications for clean energy policy-making and
enforcement in 2010. Meanwhile, developing nations less encumbered by the slowdown — Brazil, China and India — expanded
efforts to support domestic renewables with an eye on the global economic opportunity they might someday represent.

In the United States, legislation that would have cut domestic emissions economy-wide while mandating certain levels of clean
energy consumption was not approved. The year came to a close in with Congress passing a last-minute extension of a key
economic stimulus programme that allows developers to receive cash grants equal to 30% of their project’s CAPEX.

Low Expectations Exceeded at Canciin

During the first week of the negotiations at the international climate negotiations in Cancun, it appeared the entire process
might be derailed after Japan said it had no intention of signing an extension of the Kyoto Protocol past its expiration in 2012
without US participation. However, during the waning hours of the talks, the 193 gathered nations made important progress,
agreeing generally on the following key points:

 The confirmation of the target to limit global temperature increase to 2°C above pre-industrial levels; this included a formal
recognition of countries’ mitigation efforts put forward at Copenhagen; those previously had not been ratified

» The endorsement of a new Green Fund to be administered in part by the World Bank: the fund would support emissions
mitigation and climate change adaptation efforts in developing nations with capital from developed countries; this marked a
follow-through from Copenhagen where developed countries committed to provide US$ 100 billion in financing per year
starting in 2020

» The establishment of a mechanism under which developing countries receive international financial support for forest
protection if they determine national strategies to halt deforestation and specify monitoring plans

Most importantly for the carbon markets, the countries gathered in Cancun committed to continue discussions on a potential
successor to the Clean Development Mechanism (CDM) after the expiration of the Kyoto Protocol. The goal of such talks is to
avoid a gap between when Kyoto expires at end of 2012 and when a new trading scheme might come into force.

Cancun widened the scope for international offsets by including carbon capture and storage as an eligible technology type under
the CDM and establishing a mechanism to reduce emissions from deforestation and forest degradation and enhance forest
carbon stocks (REDD+).

What becomes more apparent with each major round of global negotiations is that a single, worldwide pact inclusive of every
nation on earth may be neither possible nor logical. A more feasible model appears to be emerging in which countries
unilaterally set national targets to cut emissions and/or increase clean energy capacity. In the run-up to Cancun, Brazil, China,
India and others seemed to engage in a virtuous competition to set national targets and demonstrate commitment to the cause.

Clean Energy: Opportunity or Potential Conflict?

The creation of such policies has been motivated by far more than concern over climate change. Most nations seek greater
energy security and boosting domestic power generation can help address that goal. In addition, policy-makers from Brazil to
China, Ontario and Scotland have high hopes of fostering local manufacturing, expanding exports and creating “green jobs”.
The idea that clean energy represents one of the greatest economic opportunities of the 21st century has now clearly taken root
in many parts of the globe.

This can generally be considered good news for the industry as it means subsidies are likely to be dispersed across more
nations in coming years. However, as countries aspire to global leadership in this area, conflicts are bound to arise. 2010 saw
no shortage of debates between nations over subsidies, tariffs and local-content rules and quotas. Three disputes remained
very much in play as of the start of 2011:

» Japan has filed a complaint at the World Trade Organization (WTO) over Ontario’s requirement that solar developers use
local content to be eligible for participation in the province’s feed-in tariff programme. A provision of the programme
requires projects to use Ontario goods and labour for 25-40% of supply costs, depending on the type of renewable-energy
source. The requirements are set to rise in 2011.

» The Brazilian Sugarcane Industry Association (UNICA) does not support the US move to extend subsidies for domestic
ethanol producers and to extend a US$ 0.54/gallon tariff on imported biogthanol — of which Brazil is the world’s second
largest producer. UNICA has vowed to pursue early cancellation of the tariff at the WTO. The US actions were included in the
massive tax and spending bill signed into law on 17 December by President Obama.
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» The US Trade Representative (USTR) has asked the WTO for consultations about whether China’s Special Fund for Wind
Power Manufacturing constitutes an illegal subsidy. The USTR’s action resulted from an investigation by his office in
response 1o a petition filed in October by the United Steelworkers Union, which said that US jobs are threatened by a
Chinese policy that state-owned projects show preference to generation equipment produced using domestically sourced
parts and labour.

Asia Moves forward on its Clean Energy Ambitions

China, the world’s second largest economy, is now very much a clean energy powerhouse. The country is home to more wind
and solar manufacturing than any other nation because the central and provincial governments continue to seize the initiative to
support the sector, using both formal policies and less-formal directives to state-backed companies and banks.

On 14 March this year, China’s National People’s Congress approved a draft for the 12th Five-Year Plan for national economic
and social development covering 2011-2015. In the Plan, China commits to pursue a slower but more balanced and greener
economic growth strategy with an emphasis on upgrading grids, boosting investment in renewable power and efficiency
improvement, and increasing the share of renewables in overall generation. It also gives a clearer direction for efforts to push
further on reducing carbon emissions and for the development of a low-carbon economy. Table 3 shows the provisions included
in China’s 12th Five-Year Plan relating to clean energy.

Japan, the world’s third largest economy, is home to one of the world-leading solar equipment makers (Sharp) and Japanese
multinationals such as Mitsubishi are taking a growing interest in the international wind market. But the country’s 10 vertically
integrated utilities have been relatively slow to take steps to add clean-energy capacity. In 2009, the national government
restarted photovoltaic-installation subsidies for households and implemented a “PV buy-back” programme. In addition, the
Ministry of Economy, Trade and Industry is developing a feed-in tariff programme to replace existing renewable portfolio
standards and broaden the scope of the PV buy-backs. In the wake of the recent earthquake and tsunami disaster, Japan's
long-term energy plans, which had included substantial amounts of new nuclear build, are likely to be reconsidered.

Table 3: Provisions Included in China’s 12th Five-Year Plan

Sector Goals

Carbon intensity Carbon emissions per unit of GDP to reduce by 17% by 2015 from 2010 levels

Carbon trading Establish a carbon trading scheme gradually, set up and improve a reporting and verification system for GHG emissions, and promote
low-carbon pilot schemes

Energy efficiency Further electricity pricing reforms in favour of efficiency, provide financial support to ESCOs, develop an energy-use cap in energy-
intensive industries and allow pilot energy saving trading

Energy intensity Energy consumption per unit of GDP to reduce by 16% by 2015 from 2010 levels

Forests Increase the area of forest coverage by 12.5 million hectares and forest stock volume by 600 million cubic metres

Grid Build cross-region UHV transmission lines to support long-distance power transmission and grid connection for renewable power with

200,000 kilometres of power lines with capacity of 330kV and above by 2015, roll out smart substations, promote the use of smart
meters, and build electric car charging facilities

Hydro Start construction of 120gW

Non-fossil fuel use share | 11.4% in primary energy consumption by 2015

Nuclear Start construction of 40gW

Solar Installed capacity by 2015: 5gW

Transport Construct 35,000 kilometres of high-speed rail to connect every city with a population greater than 500,000
Wind Install at least 70gW of new capacity

Source; Bloomberg New Energy Finance

India has continued to roll out new policies intended to spur more domestic clean energy generation and manufacturing
capacity. Unveiled in 2009, the country’s Solar Mission plan seeks to add 20gW of new capacity locally by 2020, with much of
the equipment required to be made in the country. After several delays, guidelines on how projects can receive the benefit of
the Mission were eventually revealed in July with a feed-in tariff set at US$ 0.39/kWh for the first 54mW of PV capacity.

Questions remain about whether a sufficient number of projects can apply for and receive the benefit, however. In the
meantime, the domestic PV sector is scrambling to grow big enough to supply the modules that will be needed under the
Mission’s long-term goals.
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Europe Considers Whether to Renege on Previous Commitments ...

As China and other nations charged forward ambitiously in 2010, Spain spent much of the year looking back at commitments
previously made to domestic clean energy projects under the country’s feed-in-tariff scheme. With its national debt ballooning
along with its unemployment rate, policy-makers contemplated cutting consumer electricity costs by retroactively reducing the
tariff or disqualifying some projects from receiving its benefit.

Ultimately, in November, the government cut the above-market price to be earned by new ground-based photovoltaic systems
by 45% in a Royal Decree but backed off retroactive cuts in the face of outcry from the local renewable energy sector.

The move marked a victory for clean energy advocates but left investors shaken. The tariffs offered by the government are
intended to last 25 years and have proven critical to raising financing. The Spanish experience raised concerns that
governments elsewhere facing fiscal pinches might also seek to cut tariffs after the fact.

Such worries had little spill-over into Germany, however. With its generous feed-in tariffs due to expire at the end of 2010,
developers and home-owners alike scrambled to take advantage of the deal. In 2010, the country added at least 7.5gW of new
PV capacity — an unprecedented figure.

In a sense, there was logic behind the scramble given the generosity of the German scheme and scheduled sharp drop-off.
Roof-mounted systems in 2010 received up to 330.3 euros/mWh, but today the peak rate tops out at 287.4 euros/mWh. One
of the great questions for this year is how much additional capacity will be added in Germany now that the tariff has dropped. In
addition, the country could soon face problems related to over-saturation.

Like Spain, the United Kingdom embarked on a new era of fiscal austerity in 2010 in the wake of elections that brought a new
Conservative-Liberal Democrat coalition to power. In February 2011, however, the government said that it would be scaling
back its feed-in tariff for large-scale projects.

In addition, in early 2011, the United Kingdom government determined the role a proposed Green Investment Bank should have
in growing its clean energy sector. The bank’s mission is to raise and place capital to counter conventional financings that fail.
One high-visibility example was the Severn Barrage tidal power plan, which at US$ 47.4 billion to deploy appeared to be too big
and risky for even the biggest financiers to take on.

.. While a Seemingly Promising Year for Brazilian Wind is Called into Doubt

In the Americas, Brazil sought to jump-start its domestic wind turbine manufacturing sector through a new series of reverse
auctions for 2.1gW of new wind power contracts. A key requirement to participate is that contract winners would have to source
a significant portion of their wind equipment from domestic manufacturers. The contracts were successfully auctioned off, but
bid winners pledged to develop their projects at what appear to be unrealistically low rates, raising significant doubts about the
entire process.

Update on Alternative Financing Mechanisms

With financial markets still recovering from the Great Recession, commercial and public finance institutions are attempting to
backfill a void in the availability of debt to renewable energy projects. A year ago, the World Economic Forum and Bloomberg
New Energy Finance identified a range of public policy financing mechanisms intended to spur clean energy research,
development and deployment®. Here we provide an update on how some of these were put to work in 2010.

8 World Economic Forum in collaboration with Bloomberg New Energy Finance, Green Investing 2010: Policy Mechanisms to
Bridge the Financing Gap, 2010, http://www3.weforum.org/docs/WEF_IV_Greenlnvesting_Report_2010.pdf
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Table 4: Public Policy Financing Mechanism Update
Mechanism Description Stage ‘ 2010 Example(s)

Debt funds

Credit lines for senior or
mezzanine/subordinated lending

Demonstration &
Scale-up;
Commercial Roll-out

Germany’s KfW IPEX-Bank, which specializes in project and
corporate finance, expected to have a commitment to renewable
lending of US$ 920 million in 2010.

Loan guarantees

Pledge by a government or government-
supported entity to protect the lender
from technology, business-model or
other “proof of concept” risks

Demonstration &
Scale-up;
Commercial Roll-out

The US has eliminated a requirement that the borrower pay the
credit subsidy cost of a loan guarantee, defined as the net present
value to the US government of the cost of the loan guarantee, at
closing. Since that change, guarantees have been made on a US$
1.45 billion loan to Abengoa and a US$ 1.37 billion loan to
BrightSource, among others.

Green bonds

Typically issued by a government agency
or multinational institution, these are
most suitable for smaller developers or in
markets with high capital costs

Commercial Roll-out

The International Finance Corporation, part of the World Bank
Group, issued its first green bond. The US$ 200 million, four-year,
2.25% fixed rate instrument can only be used to invest in
renewable energy and energy-efficiency projects as part of IFC’s
broader mandate to halt the effects of climate change.

Export trade A lending line intended to promote the Diffusion & Maturity This credit forms the basis of the US Renewable Energy and

credit growth of domestic clean-energy Energy Efficiency (RE&EE) Export initiative, announced in
manufacturers and finance the foreign December 2010, to promote exports of US-made clean energy
purchase of domestically made products and services. The Department of Energy and seven other
equipment agencies began the initiative with a pledge of more than US$ 300

million in financing from the Overseas Private Investment Corp.

Risk insurance Indemnity coverage for investors, Diffusion & Maturity The German Ministry for the Environment, development bank KfwW
contractors, exporters and financial and reinsurer Munich Re launched a US$ 75.9 million credit
institutions intended to spur private initiative to address the risk of geothermal projects based on high
investment in clean energy in the drilling costs and the likelihood of finding insufficient volumes of
developing world water at the required temperatures.

Energy service Finances initiatives to drive energy Diffusion & Maturity The European Bank for Reconstruction and Development approved

company funds efficiency a US$ 9.2 million loan to Bulgaria’s Energetics and Energy Savings

Fund to finance the purchase of receivables under energy-saving
contracts in schools, hospitals and municipal buildings.

Source; Bloomberg New Energy Finance

Green Investing 2011 |28




The Cost of Capital and Implications
for Clean Energy Deployment

The economics of clean energy projects differ fundamentally from those of fossil fuel burning plants. For a typical geothermal,
solar or wind project, nearly all the costs are fixed and come during the development and construction phases. Marginal costs
incurred later during power production are nearly non-existent as the “fuel” needed to run such plants — below-ground heat,
sun or wind — is effectively free.

By contrast, coal, natural gas or oil burning plants have lower upfront fixed costs, but incur higher marginal costs over their
useful lives. While fossil fuel plants are subject to fuel price volatility, renewable energy plants are sensitive to shifts in interest
rates. For this reason, the decision about whether to build a new clean energy plant is particularly predicated on the cost of
available capital.

Over the past several years, the progress that has been made in cutting clean energy equipment costs, particularly in the area
of solar photovoltaics, has attracted considerable attention. As investors and lenders grow more comfortable with the risk profile
of clean energy projects, they are more likely to offer capital at lower cost. In addition, financiers are finding new and creative
ways to bring down the overall cost of capital by reducing/spreading risk.

Despite recent progress, there is still room for reductions in the costs of capital for clean energy, hence in the cost of the
resulting power. However, policy choices focusing solely on cutting clean energy costs of capital can have significant unintended
consequences. Policy-makers worldwide have devised various mechanisms to spur clean energy deployment. These
mechanisms include, among others, national targets, tax credits and feed-in tariffs that offer fixed prices for cleanly generated
electricity.” Each of these potential solutions can impact the underlying cost of clean energy by reducing the cost of capital.

In this section, we use Bloomberg New Energy Finance’s Levelized Cost of Energy (LCOE) models to first examine the current
costs — excluding the effects of any subsidies or support mechanisms — associated with generating clean energy from various
technologies. We then turn to the sensitivity of LCOEs to various drivers, such as equipment costs and cost of finance, which
could make clean energy technologies cost-competitive with fossil sources of generation. Finally, we examine various policies
being put to work around the world and assess which ones have been most effective at reducing the cost of clean energy
generation while making efficient use of public funds.

Levelized Costs of Energy

The LCOE takes into account all costs — equipment and financing — amortized over the lifetime of the project. LCOE is by no
means a perfect metric, but it does offer a useful means for comparing the underlying economics of power projects that use
different technologies.

The LCOE model tracks construction, equipment, operations and maintenance costs, sector-specific interest rates and financial
structures of a typical project. The LCOE model calculates a fixed-price, inflation-linked US$/mWh figure for the price of the
power required to provide an investor with a predetermined equity hurdle rate (for the base case, we assume that the equity
hurdle rate is 10%).

Figure 20 represents the estimate of the current LCOE for various energy technologies. Today, onshore wind, geothermal and
bioenergy projects using landfill gas and municipal solid waste are most likely to be directly competitive with thermal generation
on an unsubsidized basis. Many of these technologies still have a wide range of possible costs depending on geography,
renewable resource quality and feedstock prices, while the present cost of thermal energy is dependent on highly uncertain
future fuel costs.

9 World Economic Forum in collaboration with Bloomberg New Energy Finance, Green Investing 2010: Policy Mechanisms to
Bridge the Financing Gap, 2010, http://www3.weforum.org/docs/WEF_IV_Greenlnvesting_Report_2010.pdf
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Figure 20 Levelized Cost of Energy, Q4 2010, US$/mWh
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These levelized costs are by no means static. For instance, since 2008, the LCOE for photovoltaics (PV) has declined
dramatically. Previously, production from solar thermal electricity generation (STEG) projects was regarded as cheaper than from
PV. Today, however, most solar-based technologies are roughly in the same cost range.

Looking beyond 2011, PV projects are likely to be able to produce consistently cheaper energy than STEG projects on an LCOE
basis. However, it should be noted that STEG technology may offer specific characteristics that make it appealing to developers
and utilities. These include the use of thermal storage or hybridization with natural gas to improve the utilization of the
generating equipment and smooth output.

Offshore wind remains definitively more expensive than conventional power-generating technologies, but more cost-competitive
than any current solar technologies. Offshore projects must be built at large scale; because they are located at sea, they enjoy
better wind resources, but require more complex construction and maintenance than onshore projects.

Marine technologies are still less developed than the other types of clean energy technologies; hence, they sit at the far end of
the cost curve. Developers of marine technologies expect major developments in coming years that will result in lower
equipment costs and lower risk. However, given the amount of engineering required for these installations to survive the marine
environment, it is not yet clear they will be able to deliver.

Variations in LCOE

The LCOE for each clean energy sector can vary widely by region or project as LCOE is determined by various factors — such as
capital cost, shipping, labour, availability of renewable resources, leverage and interest rates. These variations can cause LCOE
analyses to sometimes produce surprising results. For instance, a PV project operating in a highly insolated (i.e. very sunny)
desert environment could actually have a higher cost of generation than a similarly sized project in a relatively cloudy part of the
world if the sunnier project has been financed with much higher-cost debt. Conversely, a wind project operating in low-wind
conditions could have a lower LCOE than a similarly sized project in a high-wind environment if the low-wind project is using
particularly inexpensive wind turbines.
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Bloomberg New Energy Finance has identified six critical factors that impact the LCOE overall:

1.

Capacity factor — Capacity factor is the proportion of maximum theoretical output produced by the project. No renewable
project generates power at maximum capacity 24 hours per day, 365 days a year. Wind projects, for instance, tend to
have capacity factors of around 30%. Solar PV project tend to average 17%.

Debt cost — The cost of debt capital provided to finance a project, specifically the interest rate and tenor. Debt costs vary
widely around the world and are contingent on the availability and strength of local financial institutions, perceived
sovereign risk, availability of soft finance and other factors.

Leverage — Leverage is the amount of debt a project can take on compared to its equity. Projects that can “lever up”
must have the lowest overall weighted cost of capital. This, in turn, can bring down LCOE.

Inflation — Clean energy projects involve nearly 100% fixed costs and almost no marginal costs, so the long-term LCOE of
a project can be impacted indirectly by inflation rates. Thus, the most relevant debt cost of any project is actually the “real
interest rate” — the nominal interest rate minus the local inflation rate.

CAPEX — Capital expenditures (CAPEX) is the cost of equipment and construction. Higher priced geothermal turbines,
solar modules or other devices are harder for developers to pay off. This in turn impacts LCOE as developers must charge
more for their power to cover their amortized equipment costs.

Cost of equity — To date, a variety of investors with a range of risk/return profiles have provided capital to clean energy
projects. For the base case LCOE scenario, we assume investors want a 10% equity return (perhaps appropriate for a
utility) but expectations can be higher (for instance in the case of private equity) or lower, and can create higher or lower
hurdles for project developers to clear.

Figure 21 displays the impact these six drivers could have had on the LCOE of a typical utility-scale PV project built in Q4 2010.
The base-case global average LCOE for this project is US$ 240/mWh. Each of the charts in Figure 21 portrays how changes in
a single driver would have impacted the LCOE. The thick lighter blue vertical lines indicate the central base-case assumption.

For instance, in Chart A, if the capacity factor of a solar project improves from the base case of 17% to 20%, the LCOE declines
by US$ 30 to US$ 210/mWh. In the case of debt costs (Chart B), if the interest rate rises from the central assumption of just
over 6% to 10%, the LCOE increases by approximately US$ 35 to US$ 275/mWh.
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Figure 21: LCOE for Utility-scale PV Project: Sensitivity to Cost Drivers, US$/mWh

Vertical blue lines represent base case LCOE of US$ 240/mWh

Chart A: LCOE Sensitivity to Capacity Factor (%) Chart B: LCOE Sensitivity to Debt Cost
(% nominal interest rate)
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Note: The levelized cost of energy (LCOE) takes into account all cost items affecting the final cost of a project, excluding the impact of subsidies and support
mechanism. The base case global average LCOE for a late-2010 PV project is US$ 240/mWh. Each of the six charts shows the sensitivity of the LCOE to a
change in a single key cost driver. The y-axis shows how much the final LCOE would change relative to the US$ 240 base case. This simple tool also allows a
rough estimate to be made of the LCOE when multiple variables are changed at once. For example: to find the estimate for a 2012 PV project built in Spain by
an infrastructure fund, one would start with US $ 240, go to Chart E and adjust the CAPEX to our global 2012 CAPEX projection of US$ 2.30/W, reducing the
LCOE by US$ 60 to US$ 180/mWh. Then, because capacity factors in Spain are slightly less than our base case (Chart A), the LCOE rises by approximately US$
25, to US$ 205/mWh. Finally, assuming it is an infrastructure fund expecting approximately a 15% return building the project, LCOE would rise US$ 55 to US$
260/mWh (Chart F).

Source: Bloomberg New Energy Finance.

Green Investing 2011 ‘32



The analysis moves from theoretical to real world when actual country scenarios are examined. For instance, Chart C illustrates
the base assumption that a US PV project with a US loan guarantee would have 70:30 debt-to-equity ratio and thus the base
case LCOE of US$ 240/mWh. However, in Germany, projects have been able to lever up to 80%, which has helped to cut the
LCOE by US$ 10, or down to US$ 230/mWh.

Similarly, the base case assumption about the CAPEX for a commercial-scale PV project is US$ 3.25/W (Chart E). In Italy,
however, projects were built on average for US$ 3.75/W in 2010, adding approximately US$ 20 per mWh and bringing the
LCOE to US$ 260/mWh in that country. Chart E also shows how Bloomberg New Energy Finance’s projected declines in PV
equipment prices in 2012 and 2014 could, on their own, substantially drive down LCOE to well under US$ 200/mWh.

As discussed above, the central assumption in the LCOE model is that the equity investor in a clean energy project seeks a 10%
return on investment. But the clean energy market features a variety of investing players, each with slightly different hurdle
rates.

State-owned entities and regulated utilities might seek a slightly lower return, pushing LCOE down US$ 20-40/mWh (Chart F),
while private equity-backed independent power producers may look for equity returns of 20% and higher, increasing the cost of
the project by upwards of US$ 100/mWh. For this reason, smaller developers are more likely to seek niche opportunities in
small markets with very high power prices or feed-in tariffs.

Not all variables have equal impact on overall LCOE. The most important variables tend to be capital costs; the quality of the
local natural resource and actual performance of the project (capacity factor); the rate of return required by the asset owner
(cost of equity); and the actual cost of borrowing (cost of debt net the impact of inflation). The LCOE of PV in Germany is
substantially higher than in Southern California, primarily due to the difference in outdoor conditions. German developers must
charge more for each unit of power to cover a similar level of investment to give the desired return, resulting in a higher LCOE.

The impact of equity costs is less widely recognized, but also highly important. Recent years have seen an influx of new equity
investors in the clean energy realm, most notably some large private equity players. These funds typically seek risk-adjusted
returns well above those expected by state-owned or publicly traded utilities. The expectation of a 15-20% return on the part of
some funds can drive up LCOE by as much as US$ 50-120.

Finally, because renewable energy projects tend to require nearly all their capital up front, the real cost of debt has a major
impact on the final LCOE. The charts in Figure 21 can be used to show the approximate net effect of changes in debt costs to
LCOE.

Take, for instance, the same PV project backed by bank financing in Germany or subsidized loans from BNDES in Brazil. To
make the comparison, one would first adjust for the nominal interest rate. In the case of Germany, the market rate of around
6.5% is quite close to the base case (Chart B). This must then be adjusted for inflation to get the real interest rate (Chart D),
which is just over 1% against the base case of 2% and reduces LCOE by US$ 15 to US$ 225/mWh.

Finally, the security of a long-term feed-in tariff generally allows projects to have a much higher debt-to-equity ratio in Germany,
reducing the equity contribution and the LCOE by around US$ 10 to US$ 215/mWh. The same process for Brazil yields +US$
25 for nominal interest rates of nearly 9%, -US$ 45 for 5% inflation and +US$ 5 for generally high-coverage ratios required by
BNDES for a net effect -US$ 15 or US$ 225/mWh, about US$ 10 above Germany.

The above scenarios all point to one simple fact: LCOEs are by no means set in stone. They can vary dramatically in response
not just to equipment and operating costs, but also to financing costs — and hence to local policy choices, which can have
significant implications for the availability and cost of equity and debt.

LCOE and the “Policy Premium”

To date, the European experience has proven nearly beyond doubt that generous feed-in tariffs are the most effective policies
for spurring large amounts of renewable energy development very quickly. Offer developers nearly guaranteed relatively high
returns and investors will almost surely respond. However, such policies can lead to overpayment for clean megawatt-hours and
ultimately to backlash from either the public and/or policy-makers.
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In 2008, Spain offered among the most generous feed-in tariffs in Europe and saw a massive spike in new installations. But as
budget concerns mounted in 2009 and into 2010, the country cut back its support and saw development come to a near
complete halt.

In this section, we introduce the concept of a “Policy Premium”: the amount governments overpay for new renewable energy
generation above the rates required for the investors to earn a standard rate of return. The specific examples used in these
calculations of premiums are for illustrative purposes only and should not be viewed as an indictment of any specific policy or
country.

Figure 22 illustrates four scenarios for a standard wind project located in different parts of the world and financed under
different policy regimes. We start with a neutral base case LCOE financing scenario, assuming local wind resources and cost of
wind turbines but using a global average cost of debt and equity. This base LCOE is then modified, depending on local financing
conditions.

The equity risk premium represents the impact on LCOE of higher or lower returns demanded by investors as a result of the
local policy regime. In countries that offer good long-term policy certainty and stability, investors regard lower risk and thus
demand lower returns. Similarly, policies may also impact how project financings actually get structured, affecting their term
and debt-to-equity ratios.

This financial structure premium can either add or subtract from the LCOE. Volatile revenue streams, wavering government
support or unusable tax benefits may force developers to drive up the LCOE, while the provision of state-backed credit through
development banks, loan guarantees or export credit agencies drives it down.

The final LCOE on these charts represents the actual cost of generating power for each of these hypothetical projects. The right
half of these charts then compares this with what governments or electricity consumers actually pay to buy the resulting clean
energy. The tariff represents the actual amount that the project operating in that country could expect to receive for its power on
a per-megawatt basis. This amount can be determined by a fixed feed-in tariff, an auction price or, in the case of the United
States, a market price of electricity plus the value of federal tax credits, depreciation allowances and so on.

The tariff premium indicates how much a government or electricity user has overpaid or underpaid for clean energy via its policy

regime through tariffs alone. The total policy premium takes into account not just the impact of tariffs, but also the impact of
other revenue streams.
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Figure 22: Hypothetical LCOE and Policy Premium for Utility-scale Wind Project by Country, US$/mWh

Chart A: German feed-in tariff (FiT) Chart B: US production tax credit (PTC)
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Source: Bloomberg New Energy Finance.

Chart A: German Feed-in Tariff

Germany’s feed-in tariff enjoys long-term strong government support linked to overarching 2020 clean energy goals. The policy
provides for projects a single predictable revenue stream that de-risks cash flows, reducing the equity risk premium required by
project developers. The feed-in tariff also allows developers to take on high levels of debt and secure loans with longer tenors,
bringing down the financial structure premium — and hence the final LCOE.

However, it is notable that the feed-in tariff generally fails to recapture the savings it creates through lowering these costs of
capital. Instead, electricity users pay a significant tariff premium. This suggests that the country’s feed-in tariff could continue to
have the same positive impact on LCOE but result in less overpayment if the German government were to more aggressively
scale back the generosity of the tariff in line with cost reductions in the market.
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Chart B: US Production Tax Credit

Although the United States has relatively recently enacted several new policies with the 2009 passage of the American Recovery
and Reinvestment Act, the production tax credit was for some time the key driver of investment in wind in the country. Itis a
particularly instructive example of how policies can drive up the LCOE. The fact that the credit has typically been extended in
one- or two-year increments and sometimes been allowed to lapse for months has added needless policy uncertainty in the
United States. This, in turn, has driven up the equity risk premium.

Next, the production tax credit provides a subsidy in the form of reducing the tax bill for an industry that, because of its capital-
intensive nature, is already very tax-efficient. This forces developers to erect arcane financial “third-party tax equity” structures
accessible only to a relatively small pool of investors. This contributes heavily to the country’s financial structure premium.

The actual tariff paid to developers comes in two pieces. The first is from utilities via negotiated power purchase agreements —
the actual sale of the power generated. The second comes in the form of the US$ 21/mWh production tax credit itself plus
additional tax benefits via accelerated depreciation. Ultimately, the tariff paid roughly matches the LCOE as power purchase
agreements are typically offered by very competitive tendering processes.

However, the US system hardly makes efficient use of public funds. The production tax credit in some cases overpays for clean
power by approximately US$ 30/mWh against a base case US LCOE of US$ 65/mWh. Most of this premium does not go to
project developers to build new clean energy projects, but to a small group of third-party tax equity investors.

Chart C: China’s Feed-in Tariff/Subsidized Loans

China has set wind energy as a cornerstone of its industrial policy and in 2010 a record-shattering 17gW of new wind capacity
was installed in the country. General consensus among developers in the region is that the risk of China abandoning support for
clean energy even for a short period of time is unlikely. Long-term support for the sector along with generous debt rates from
state-owned banks bring down the final LCOE projects.

Through a mix of very large project auctions and aggressively low feed-in tariffs, China has consistently set difficult price targets
for developers to reach, forcing the value chain to drive down costs and squeeze margins. The LCOE covers 20+ years,
however, and with most of China’s fleet less than five years old, the full quality ramifications of aggressive cost cutting remain to
be seen. In terms of rolling out large amounts of capacity while holding down the policy premium paid by electricity users or
taxpayers, China scores well.

Chart D: Brazil 2010 Tenders/Subsidized Loans

Brazil has employed a series of auctions or tenders for local power contracts. These tenders set a fixed amount of available
potential capacity and then invite project developers to “bid” in. Those projects offering the lowest priced energy are designated
to sign agreements. By its very nature, the process is intended to use the forces of competition to discover the lowest prices at
which contracts can be signed. But tenders do not in and of themselves drive down the actual fundamental cost of generation.

In fact, the inconsistency of the tenders system and the pressure they place on developers to bid low actually raises the equity
risk premium, in our view (by approximately US$ 7/mWh above the central scenario). But a separate factor helps to reduce the
financial structure premium — discounted loans from development bank BNDES. These two factors nearly net out one another

and result in a final LCOE of approximately US$ 80/mWh.

The question then is whether Brazil’s centrally organized grid then overpays for the actual power compared with the cost of
generating. In fact, under the tender system, Brazil may actually underpay compared to the LCOE, based on the results of the
most recent tenders. This is because developers were so eager to sign contracts that, on average, they bid in below their actual
LCOE. Many of the best projects will still be built and at a very attractive cost for ratepayers. The percentage completion of the
projects in the first major tender should be very instructive for policy-makers.
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