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PREFACE

The Leaders of the 17 partneo$ the Major Economies Forum on Energy and

Climate (MEF) agreed on 9 July 2009 that moving to adavwbon economy provides

an opportunity to promote continued economic growth and sustainable development
as part of a vigorous response to the danger posed byelimange They identified

an urgent need for development and deployment of transformational clean energy
technologies, and established the Global Partnership to drive sudatban,

climate friendly technologies.

Plans were cied to stimulate efftg among interested countries to advance actions
on technologies, including advanced vehicles; bioenergy; carbon capture, use, and
storage; buildings sector energy efficiency; industrial sector energy efficiency; high
efficiency, lowemissions coal; marirenergy; smart grids; solar energy; and wind
energy These plans include a menu of opportunities for individual and collective
action that may be undertaken voluntalifyinterested countries) accordance with
national circumstanceg-urther actions @y be identified in support of these plans in
the future.

! Australia, Brazil, Canada, Chinthe European Union, France, Germany, India, Indonesia, Italy,
Japan, Korea, Mexico, Russia, South Africa, the United Kingdom, and the United Bhatesithors
of Technology Action Plan: Solar Enertilge to express their gratitude to the experts of\itie-
cowntries and those of the IEA. Thidanbenefited significantly from their expertise.
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OVERVIEW

Solar energy is clean, inexhaustible, sustainable, and secure. Solar technologies, such
as photovoltaics (PV), concentrating solar power (CSP), and solar heating, are already
deployel in a very broad range of applications, covering electricity generation,

heating, and coolingFurther technology development and increasedeffisiency

is expected to make solar energy a mainstream energy source within the next decade.

In addition b helping facilitate the smooth transition toward a-ttavbon economy,
improvements in solar technologies can also enhanceédéongenergy security and
foster economic growth at the local level. Successful deployment of these
technologies can also hdlpaccelerate the market dynamics, innovations, and
synergy effects for the overall renewables sector. Costs are expected be further
reduced by massive, poligdriven deployment, which allows for increasing market

pull, technology progresand economiesf scale. Cooperative efforts between
countries (especially between those with and without developed solar industries) can
bolster the effects of advanced solar technologies by enabling the industry to take
advantage of the huge untapped solar potemtialt he #fsunbel t . o

For solar power to fulfilits potential in significantly reducing greenhouse gas (GHG)
emissions, a range of barriers must be addressed. Countries are currently employing
a range of policies and practices to overcome these barribrsarying degrees of
success. These experiences are leading to enhanced approaches and goal setting to
assure effective action on climate change.

HIGHLIGHTS OF THE SOLAR ENERGY
TECHNOLOGY ACTION PLAN

1. GHCGEmissions Production and Mitigation Potentia

9 Fossil fuebased power generation accounts for 41% of global eakxigyl
CQ emissions and its emissions are expected to inpreds®st 50% from
now to 2030considering businesaisual policies. Solar energy will help 1
reducésHGemissiomin the power sector.

9 Solar deployment is required to eei§ectively meet abatement targétse
IEA estimates in its BLUE Map (2008) ssraiRvidroadmap (2009) sodedr
electricitgould contribute 7,000 terdwwats (TWiofelectricity geraion per
year in 2050prresponding a 16.5% share of global electricity generatiol
Together witlolar heatingbout 4.5 gigatonnes (Gt) pé@{3sion reductions
could be achieved in 2050. The solar industry expects figures that are
as highln 2020, solar energy could contribute approximately about 22C
megatonnes (Mt) of the additionah@s3ion reductions needed to remain
track toward the 2°C target, according to the IEA BLUE scenario.

2 A large, available land area close to the equatofi @@ North/South), includindfrica andthe
Middle East thatcoincides with high average radiati(iDLR 2009).

% In an International Energy Agency (IEA) reference case under busisessial policies.
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2. Development and Deployment: Basrand Best Practice Policies

9 Barriersto the development and deployment of solar tecimehlogies
economic, technologadl and systantegration, and attitudinal Isurdle

1 Best practiceoliciesto foster the growth of solar energy aim seidereand
improve consumer confidence and public awareness; enable grid acce
system integration; provide sufficient and affordablerfirsenoiric
acceptance and promote sustainable production; improve planning anc
administrative bend;ensure legal certaistypport technology research,
development, and demonstration; and expand technology cooperation.

3. Actions to Accelerate Development and Deployment
9 Supporting innovation:

Follow a combined approach of RD&D and consegyraent@plicy to
benefit from cost reductions due to technology progress along the
curve and economies of scale effects, as well as from spillover eff
research and massale testing.

Pursue a balanced set of instruments that enmrteofnew, innovativi
concepts and all promising renewables technologies for a broad te
basket for future energy security.

Increase and coordinate public sector investments in RD&D in line
L6Aquil a decl ar at artanoe of piMate ihvestnrer
publieprivate partnerships, and international cooperation, including
innovation centers

Accelerating deployment:

Set ambitious concerted targets and establish reliable support sch
provide loAgrm investmeesecurity for solar energy; formulate these
as minimum targets to achieve

andg o yrlesc

Internalize external costs for all energy technologies in order to en
demangbull technology progress

Ensuwe suffieint grid capacity throegtending and upgrading the grid

and/or optimized grid operatnohthrough facilitating technologies an
concepts that enable system and market integration of high share:!
electricity

Promote strategic dia@with investors to access untapped financini
sources and establish ppblate partnerships to accelerate investm
developing and emerging countries

Follow a holistic approach in planning activities to integrate renew
into the overallstem and balance rival interests

Facilitating informatioshaing:

Support transparent consumer information on the effect that their «
purchase agreementshav the deployment of additional renewable
installations.

Develop jointly a glctmddr atlas with all relevant information to attra
border investments

Make information accessible and facilitateknibansfer by training,
workshops, and Internet libraries/databases

Support international institutions, sUBRfEBthat cus on capacity
buildingn cooperation with existing instifetionKREEBP
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1. SOLAR ENERGY: GHG
EMISSIONS PRODUCTION AND
MITIGATION POTENTIAL

Solarenergyoffers a clean, renewable energy source that holds great promise for

helping to reduce the greenhouse gases emitted during power generation. The power

s e c t o enbrsliancewon fossil fuels and rapid projected growth raise grave

concern over the impact of the sectords emi ssions
The extent to which solar photovoltaics (PV), concentrating solar power (&%&P)

solar heating can hetp mitigate these harmful emissions will be determined by the

degree to which this rapidly emerging energy technology can effectively displace the

use of coal and other fossil fuels in the power sector or, in the case of solar heating,

replace the direaise of fossil fuels in homes (e.g., for heating and hot water) over the

next two decades and beyond.

GHG Emissions from the Power Sector

The power sectorbés current reliance on fossil fuel
grave concern over the impactsafctor emissions on climate and the environment. If

business continues as usual, the power sector is projected to account for 44% of total

global emissions in 2050. Today, power generation accounts for 41% of global

energyrelated CQemissions, with sitemissions projected to increase by almost

50% by 2030 (IEA 2008)." The member countries of the Major Economies Forum

(MEF) account for 78.8% of the global @émissions from fossil fuel combustion

(with wide variance among member countries) (IEA 2009

Solar energy technologies offer an opportunity to produce clean electricity, heating
and cooling because their operation doasneed any fuel. Only a smalinount of
carbon dioxide (Cg) is generated by producing the technology and enhancing the
necessary transmission infrastructure, which would occur with the production and
integration of other electricity technologies as well. Research indicates that current
solar cell applications offer close to a 90% reduction in air pollution over the
generatiorife cycle compared to fossil fuels (Choi 2008).

Mitigation Potential for the Solar Energy Sector

Market Development: Current Status

The worl dds i nst achphoityhaspdaadhedmeadylld GW. Eor ( P V)

more than a decade, the global PV mahas been characterized by a significant

average growth rate of 40% per year. From 1999 until 2008, the installed capacity

increased more than tenfol d. Whil e PVOs share in
small (about 0.1%), the current installed capacity can supply about 5 million

households with electricitythereby saving about 10 Mt G@nnually. Three

* Increase projected in a Reference case under busisessial policies.
® For further description of the technology, see Appendix A.
6 Based on the asmption that each household consumes about 3,000 kWh.
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leading markets, Germany, Spain, and Japan, account for approximately 75% of the
global installed PV capacity, largely because of theiriious support policies.

Total global capacity of concentrating solar power (C8&rently stands at about

500 MW. CSP produces enough energy to supply about 500,000 homes with
electricity, equal to a 0.01% share of global electricity generation. sékies about 1

Mt CO, annually. Due to its ambitious support policies, Spain represents the most
dynamic CSP market today. Many projects are also planned in the United States, the
Middle East, and Africa. Projects currently under construction willrgpbbal

capacity; projects in the planning stages could increase it more than-fdtden

Worldwide solar heating markets have been growing for years, with average, annual
growth rates of about 20% in China and Europe, and about 16% worldwide in 2007
(IEA/SHC 2009 Sarasin 2008). In the last decade, the total solar heating capacity
has increased nearly fivefold, to about 165 gigawatts thermal,J&yMhe end of

2008. Current solar heating capacity meets about 0.2% of global heat demand,
supplying &dout 6 million households with heat for warm water and space heating
(each consuming about htegawatts thermaMW]), thereby saving about 30 Mt

of CO, annually. Most of the total capacity is installed in industrialized or emerging
countries such as @many, Japan, China, or Turkey. The market is dominated by
systems for solar water heating in sinfdenily homes, while combine space and
water heating has only modest market shares in Europe and Japan (IEA/SKC 2009
OECD 20009).

Future growth rates cdntie to look very promising. The estimated global technical

potential for solar energy (i.e., the energy that could be effectively harnessed given
current technological progress) is esti ma
consumption (de Vries et.&007). Estimates of the exact technical potential vary
considerably due to technological specifications, regional differences, environmental
conditions, and other underlying assumptions. Nevertheless, the technical potential

of solar energy is highehan that of any other energy technol8gy.

The highest PV potential is estimated to be in Africa and in the Middle East (both in

the Asunbelto) where | arge available | and
(Figure 1). The technical potential fd?V in each of these two regions alone exceeds
todaybés global final énraleregmpnsofchewassld) mpti on (
however, considerable PV technical potential can be found.

A similar regional distribution of technical potential can aleddund for CSP and
solar heating. See Appendix A for further details.

"Often referred to as fAsolar thermal electricityo.
Appendix A.

8 Even according to the most conservative estimates, the technical potential is tainestiigher than

global demandHoogwijk 2004.
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FIGURE 1. WORLDWIDE ANNUAL DIRECT NORMAL IRRADIATION
(BRIGHTER AREAS INDICATE HIGHER IRRADIATION)

Units: KWh/(mz*y)
Source: DLR 2009, which was derived from NASA SSE 6.0 dataset (NASA 2009)

FIGURE 2. PV: REGIONAL DISTRIBUTION OF THE TECHNICAL POTENTIAL OF PV
FOR THE YEAR 2050

Note: The estimates of Hofman et al refer to the year 2020.
Source: Hofman et al 2002
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