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Excerpt — Global Concentrated Solar Power Markets and Strategies:
2010-2025

Amidst a rapidly changing energy landscape, the concentrated solar power (CSP) sector is battling to
secure a foothold as a competitive renewable technology. Confronted with sustained low natural gas
prices, increased competition from other renewable technologies, and long development leads times,
the pressure has increased significantly for the CSP industry in 2010.

However, CSP maintains advantages that support recent high profile acquisitions by traditional power
players and continued global development activity. More significantly, the range of technology
choices and applications—electricity generation, integrated solar combined cycle, industrial steam,
and enhanced oil recovery—underpin CSP’s attractiveness. The 2.3 GW pre-registered for
development in Spain, 5.5 GW fast-tracked for US Bureau of Land Management (BLM) permits, and
a 4 GW stream of project announcements out of the Middle East / Africa and Asia Pacific regions
signal a broader geographic interest in CSP.

CSP technology’s continued adoption depends on a series of factors, including scalability, significant
cost improvements through technology innovation, complementary applications to existing
infrastructure (e.g. integrated solar combined cycle), and overcoming development challenges (e.g.
water, transmission). Without these necessary changes, the industry risks failure to launch as a
reliable and widespread technology option.

This market study addresses the key factors driving CSP adoption globally and the players shaping
the competitive landscape. The analysis covers the regulatory mechanisms, developer strategies,
suppliers, and trends underlying development activity and long-term forecasts in Spain, the US, and
burgeoning second-tier markets.

Exhibit: Global CSP Project Pipeline by Country: 1985-2015
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CSP Project Activity by Markets

Spain and the US will continue leading project development activity due to a combination of resource
and policy support. The global financial crisis has created some uncertainty in the industry, drawing
attention to more speculative technology projects that face higher financing hurdles. More
established technologies—parabolic trough projects, in particular—are finding development paths still
relatively clear, particularly in Spain where a €0.28/kWh feed-in tariff (FIT) solidifies project
economics.

Beyond the US and Spain, a series of one-off projects are forecast to evolve into trends as project
costs decline and the global economy stabilizes. Of the world’s other regions, North Africa and the
Middle East have seen the most CSP activity to date. The evolving DESERTEC initiative illustrates
the significant potential of the region, but the obstacles remain significant into the long term.
Additionally, the Asia Pacific region has drawn significant interest, partly as a means of leveraging
existing industrial manufacturing strengths in China and India.

Competition for Spanish CSP Leadership Solidifies

Spain represents the CSP industry’s opening act for global development activities, as it is now
prepared to deliver 2.3 GW of capacity through 2013. Underpinning this status is the Ministry of
Industry and Tourism’s (MITC’s) December 2009 pronouncement to “preregister” 57 CSP projects,
thereby guaranteeing certain developers the €0.28/kWh feed-in tariff (FIT). More important, the CSP
sector’s competitive landscape has become clearer over the near term, as players across the value
chain—technology promoters, utilities, independent power producers (IPPs), and suppliers—secure
their positions in the most active market globally.

The Spanish market has attracted more than 40 project developers with 159 projects in various
stages of planning and permitting. Leading renewable IPPs Acciona, Abengoa, and ACS Cobra are
positioned at the market’s’ leading edge because they have leveraged their in-house construction
capabilities and financial presence. In their wake are an emerging group of smaller technology IPPs
and technology promoters: Aries Solar Termoeléctrica, Grupo SAMCA, Iberedlica, Solar Millennium,
FCC, and others. These players are attempting to establish themselves primarily through
partnerships and joint ventures before the market shakes out through consolidation.

United States CSP Sector Awaits Promise

Over the last 12 months, the US CSP competitive landscape has continued to evolve. The entrance
of strong industrial power players, large engineering, procurement, and construction (EPC) firms, and
oil companies underpin a shift to greater penetration. Given the western US’ increasing electricity
loads and scaling intermittent renewable capacity, CSP technology has the potential to provide
unigue dispatchable electricity compared to other renewables. However, the US market continues to
be held up by permitting in California, the US BLM, and the tightened financial markets.

The announced US pipeline has surpassed 13 GW across a mix of parabolic trough, central receiver,
and dish engine technologies. As Florida Power & Light's (FP&L’s) 75 MW hybrid plant in Martin
County, Florida, US is the only commercial-scale plant under construction—the first system to be
installed since Acciona Solar's 64 MW Nevada Solar One—significant progress must be made for
CSP to meet its 8.5 GW of power purchase agreements (PPAs) with utilities.
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Exhibit: US CSP Market Evolution
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Activity Scales in Second-Tier Markets

CSP technology’s demand for high solar resources and long development timeline is forcing
developers to leave no stone unturned. Far from sustainable growth, CSP competition in second-tier
markets is largely fragmented and driven by disparate opportunities. Competition among parabolic
trough system integrators to supply the requests for proposals (RFPs) by state-owned entities, such
as Abu Dhabi Water & Electricity Authority and Morocco’s Office National de I'Electricité (ONE), has
become heated. Seeking every opportunity to install systems, parabolic trough system integrators
are taking advantage of their proven status to win bids.

At this early stage, the landscape has evolved into several key market categories: southern European
countries (Italy, France, Greece, and Croatia) broadening their renewables footprints on the heels of
Spain’s rapid build-out; fossil-fuel-dependant countries (Middle East, South Africa, Australia) with
high solar insolation looking to diversify their energy mixes; and high power demand countries (e.g.,
China and India) capable of following an industrial development strategy.
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Exhibit: Second-Tier CSP Development Rankings
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CSP Value Chain Positioning

The global CSP pipeline boasts more than 25 GW spread among 75 project developers, and
continues to expand with activity in second-tier markets. While some of these developers are
speculative in nature, an emerging group of well-financed multinational power and construction
companies are getting in on the game. The current tight supply of proven technology providers and
operating projects are driving these new market entrants to position themselves with existing players,
or venture out with their own systems. At the same time, traditional IPPs and utilities are tapping
industry for greenfield development and to leverage CSP hybrid capabilities.

Leading Renewable Utilities and IPPs Reposition

In 2007, the CSP sector emerged as the next potential opportunity for large utilities and IPPs to add
to their wind trophy cases. Therefore, companies such as Iberdrola, Acciona, Endesa, and Enel
began driving forward with CSP pipelines. However, a host of unforeseen challenges have arisen,
pushing some away from the technology.

The overarching factors have included a devastated economy, uncertain regulatory environment in
Spain prior to December 2009, and a dearth of suppliers. Furthermore, the high FIT in Spain, where
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the lion’s share of development activity has taken place, is not driving down costs in the face of
alternative PV technology.

Exhibit: Spain Solar Power Development Slipstream
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CSP Technology and Power Plant Supply Landscape

After years of building on promise, CSP technology and component suppliers found more solid
footing at the end of 2009. Regulatory clarity in Spain and the burgeoning activity in Asia Pacific have
helped offset the plodding US market, which remains the most attractive longer-term market. As
such, the upstream CSP landscape has further evolved with a host of new key component suppliers
(e.g., receiver tubes, mirrors, steam turbines) and EPC players positioning themselves for larger
build-out.

A key factor in the industry’s long-term competitiveness will be CSP technology suppliers’ ability to
deliver on their promised costs. Since late 2008, the pressure has increased because of a sharp
decline in natural gas prices, which is a lower-cost alternative to CSP; available project finance; and
growing environmental challenges (e.g., water, land use).
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With 57 pre-registered CSP projects in Spain--slated for operation by 2013--Spanish participants
have moved to the forefront of the concentrated solar power industry. By contrast, US and
emerging global players must navigate complex permitting and financing obstacles in the face of
shrinking power demand and lower energy prices. By the end of 2010, Spain will have eclipsed the
US as the world’s leading CSP market, accounting for 59% (1,292 MW) of global installed capacity.
While global CSP additions grew 50% in 2009, rising to 649 MW from 430 MW in 2008, the long-
term outlook for CSP remains promising, with over 25 GW anticipated globally by 2025.

EER’s new study, Global Concentrated Solar Power Markets and Strategies: 2010-2025, provides
actionable strategic market intelligence while offering a global perspective on long term trends
across both established and emerging CSP markets. Following are just a few of the key trends
addressed in EER’s newest landmark solar energy market study:

e Surging development in Spain draws CSP focus. The Spanish CSP market has exceeded
expectations and is on track to reach 2.3 GW through 2013. The regulatory environment has
established near-term winners and losers in the Spanish market. Led by IPPs Acciona Energia,
Abengoa Solar, NextEra Energy Resources, and ACS Cobra , a host of IPPs, utilities, developers, and
EPC providers have fallen in line to seize on the opportunity.

e Project developers slowly navigate permitting challenges in the US market. Long considered
the holy grail for CSP, the US market -- with its 15 GW of announced pipeline — has been
hamstrung by financing and environmental hurdles. US CSP developers have been forced to
reshape their development strategies to mitigate environmental issues.

e CSP development progresses in Asia Pacific. Led by more than 3 GW in India and China ( eSolar
and Solare XXI), heated competition for the 500 MW of CSP slated in Australia, burgeoning CSP
markets are attracting attention from global players. With regulatory policies still in early stages a
growing list of developers are looking for opportunities beyond Spain and the US.

¢ Industrial power players crank up consolidation. M&A activity across the CSP landscape has
picked up in recent months. Siemens led the way with its US$418 million acquisition of parabolic
trough technology promoter Solel, and was followed by French energy giant Areva, which swept
up struggling linear Fresnel start-up Ausra. A group of large power players are expected to
leverage their broader technology and financial positions to extend their traditional thermal
applications in a carbon-constrained environment.

Exhibit: Global Concentrated Solar Power Capacity by Geography and Technology
Operating and Announced 2010 Capacity by Technology YE2009 Cumulative Operating Capacity by Country...
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