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As shown on Figure 33, many EU Member States
have implemented FT, but not all of tham have high
levels of PV installation. Levels of PV installations grow
when a HT scheme Is establishad that is attractive to
investors, well designed and accompanied by
speciic measures (such as reduced administrative

and grid connection procedures). The PV Legal
project is analysing existing legal and administrative
barriers in 12 EU countries that are preventing the PV
market from developing to its full potential. Most of
the countries under study have implemented a
suppert scheme o deploy P8,



“BIPV
policies can
be used to
improve the
energy
perfarmance
of buildings
and increase
the amount
of solar
electricity in
the overall
energy mix.”
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Supporting BIPY

Specific regulatory frameworks can be used to
promote the inclusion of solar panels in the fabric
of buildings (Building Integrated Photovoltaics or
BIPV). The policies can be used to Improve the
energy performance of bulldings and increase the
amount of solar electricity in the overall energy mix.

In Europe, several countries have put measures in
place to support BIPV. This is largely In response
to the Energy Performance of Buildings Directive
(EPBD)? from the European Commission.
Examples include:

e France. Legislation sets maximum energy
consumption limits* for new and existing
buildings. The lirmits indirectly promote the use
of renawable snergy and, in particular, solar
technologies in new buildings and in existing
buildings that are being substantially renovated.

s jtaly BIPV is promoted through a combination
of specific requirements In the lsgislation to
implement the EPBD Directive and the structure
of the FIT.

Both in France and ltaly, the requirements oblige
owners of all new buildings, public or private, to
install PV systems. For existing buildings, PV is
mandatory if the building envelope is undergoing
substantial refurbishment or, a building with a total
useful surface exceading 1,000 m? that Is to be
demolished and reconstructed.

e Spain. PVis compulsory on new buildings (see
Table 13). According to the country's Technical
Bulding Code (Cédigo Técnico de Ja
Edificacién), the minimum reguirements
depend on the purpose of the building, the
climate zone, and the dimensions of the
building. Unfortunately, the obligations under
this regulation are often not fulfiled. The local
authorities do not always follow-up o ensure
that PV has been Installed.

In Ohta, Japar, an interesting experirment has been
conducted. The entire town has besn equipped
with BIPV systems 1o test the feasibility of 2
large-scale implementation.

TABLE 13
PV OBLIGATIONS IN NEW BUILDINGS IN SPAIN

Building destination : Limits

Supermarkets | Over 5,000 me built

Shopping and leisure malls  Over 3,000 m? built

Warehouses Over 10,000 m? built

Administrative Ovar 5,000 m? built

Hotels and hostels QOver 100 places

Hospitals and clinics Over 100 beds

Fairground halls Over 10,000 m2 built

saurce: Spanish Technical Bullding Code.

*  Tne limnits tor new buldings rangs between 250 and 80KWH
primery/m2/yvear depanding on the zone and the lype of haating
and from 130 to BOKWH primary/m2/ dapending on tha zons.
Far furthar information plaase congult the EPED Counlry Energy
Paparts, availabie onlin "8 following aderess:
wiaas b dldup.an/punlcations/ 19168




4.2. Policies in the top ten markeis

More than 40 countriss in the world have
introduced FIT for renewable ensrgy systems
including PV. The following case studies show
the approaches of the top ten countries for
PV deployment.

Germany

The German Feed-in Law (EEG) has inspired many
other countries. It has been a strong driver for the
German PV industry and has also shown the rest
of the werld that political cormmitment can achieve
both  environmental goals and industrial
development at tha same time. In June 2007, the
German perliament decided to amend the EEG
and introduced annual tariff decreases. In 2010,
the first decrease in FT occurred in January.
Additional adjustments were made in July and
October. Further decreases will be implemented in
January each year. The drop in FT has led to a
sharp decline in both tariffs and system prices,
putting a lot of pressure on the PV industry.

The bonus for facade-integrated systems has been
suppressed and the tariff for ground-mounted
systems on agricultural land has been abandonad.

Germany's scheme includes a corrdor mechanism
that automatically reduces the tariffs each year
based on the level of the market during the past
year. If the growth of the PV markst (new
installations) in a year is stronger or weaker than
the defined growth corridor, FIT will be adjusted up
or down the following year. The amount of the
adjustment equals the percentage that the
threshold was exceeded (or not met). In 2010,
Germany reinforced the premium for auto-
consumption of PV-generated electricity.
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lialy

In lialy the FIT is paid by Gestore dei Senvizi Elettrici
{GSE). The tariffs change according to the plant
size and the level of building integration.

A country that has naturally high levels of sunshine,
ltaly also offers an atiractive support scheme. It
mixes net-metering and a well-segmented FT. In
January 2009, the ltalian government extended the
net-metering (Scambio sul posto) to PV systems
up to 200 kW. This ensures the PV system owners
receive the same price for the elactricity they
produce and the electricity they consume from the
grid. If, over a ime period, there is an excess of
electricity fed into the grid, the PV system owner
receivas a credit (unlimited in time) for the valug cf
the electricity. This measure is quite attractive for
the residentlal, public and commercial sectors. In
addition to the valus of the electricity they add o
the grid, the PV system owners also receive a
premium FiT cn the total electricity produced by
the PV sysiem.

There are also higher tariffs for BIPV systems that
support the development of innovative products
and applications for roof-mounted systems, The
incentives will remain the same untl the end of
2010 and are granted for 20 years.

After long discussions, the ltalian government has
finally approved the third Energy Bill (Conio
Energia) which will reduce the tariffs in muitiple
phases. The government hopes it will not put the
development of PV at risk in Italy. The second
Energy Billincluded a cap at 1,200 MW which was
enhanced with a grace period. The new Bill will
push this limit to 3,000 MW under the same
condltions.

“The German
Feed-in Law

(EEG) has
inspired
many other
countries.”

[y}



Japan

In 2009, Japan restarted its subsidy for residential
PV systems and introduced a new programme to
purchase surplus PV power. The changes were
included in the Promation of the Use of Non-Fossil
Energy Sources and Effective Use of Fossil Energy
Source Materials by Energy Suppliars Act. Almost
98% of the PV systems installed In Japan during
2009 were grid-connected,  distributed
applications, mainly residential PV systeme.

The Ministry of Economy, Trede and Industry (METI)
dlocates budgsts for market revitalisation,
subsidies for the installation of residential PV
systems, technology development for PV power
generation, field testing of new technologies, grid
testing with large-scale PV power generation
systems, and the development of an electric
energy storage system.

In July 2009, the METI enacted legislation which
obliges electricity utilities to purchase surplus PV
power. Incentives also take other types of clean
power generation (such as fuel cells) Into
consideration. Prices are expactad to be reviewsd
annually and all electricity customers will contribute
towards the costs.

Looking forward, the New Energy and Industrizl
Technology Development Organization (NEDO) has
reviewed its 2004 PV technology roadmap. NEDO
has brought forward the criginal tmeframe by three
to five years, and renamed it PV 2030+ with an
outlook now to 2050. The government also

‘increased the targst for PV installed capacity in

Japan from 14 GW tc 28 GW by the end of 2020.
By the end cf 2030 the goal is to reach 53 GW21.

Worker installing
on roof.

United Siates

The United States have basn a sleeping PV glant
until recently.

The US economy has been in turmail since 2008
and state legislatures faced severe budgst crises
in 2009, To compensate, federal and state leaders
have adopted policies to develep cleaner and
more diverse energy sources as tools for
economic revitalisation.

In 2009, the investment tax credit cap was removed
and the 30% federal investmant tax credit for
commercial and residential PV systerms was
extendad to 20186. This credit can now also be used
by electricity utiliies. The relative vigour of the PV
market depends on the approgch of individual
states. Calffornia, New Jarsey, Florida, Colorado and
Arizona are the top five states for naw installations.

Between September 2008 and September 2008,
approximatsly 40 new solar incentive programmes
ware created in 19 states. Incentive levels weare
reduced in ten states, The performance-based
incentives for PV in 2008 included:

e 14 production incentives (other than HT)
e 11FT

s 14 renewable energy credit (REC) purchase
programimes.

California established a law, effective from 2011,
that enables utilites that purchase electricity
through the state's FT to be eligible for credits
under the state’s renewakle portfollo standards
(RPS). By the end of 2008, RPS existed in 30
states. Seveteen of these states have specified
the amount of solar electricity and/or distributed
generation that must be provided. New financing
options have evolved rapidly at the city and
county level,

Through Property-Assessed Clean Energy (PACE)
programmas, several local governments offered
loans to property owners to help pay for PV
systems. Several such programmes arcse from
the Department of Energy’'s Solar America
Cities initiative. By the end of 2009, 18 stales
had authorised PACE programmes  and
approximately 30 municipalities had implemented
a PACE programme??,



Czach Repulliz

The Czech market has skyrocketed under the
combinaticn of a very favourable FT and low
administrative bartiers in 2009 and 2010, There
are a large amount of ground-mounted systems in
the country, demonstrating that FIT have the
capacity to develcp a strong market, and how
important a dynamic market contral mechanism is
for long-term success.

Expectations for 2011 are quite pessimistic and no
real market is expected there due to measures that
the govermnment has adopted that don’t favour PV
market development.

This illustrates the need to balance all markst
development drivers to ensure the continuous
growth aof PV,

Belgium

Belgium could be seen as a strange inclusion in this
list. It's green certificates support schemes in each
of the country's thres regions which have
succeeded in developing the PV market. The
scheme differs in each of the country’s three
regions (Brussels, Flanders, Wallonia).

There has been a decrease In the level of support
and at the end of 2009, the government bonus
was abandoned in the ragion of Wallonia In order
to contral the rapid growth of the local PV market,

Green certificates are issued for all renewable
energies, with values that depend on the energy
source. Utlities must ensure they can produce
enough renewakble energy, either through their own
production, or by acquiring green certificates. The
propertion of renewabls energy required in the
systern is increased every year by 1%.

In the region of Flanders, green certificates have a
fixed price. In Wallonla, thelr value fluctuates on an
exchange market according to the laws of supply
and demand. The fluctuations are limited by a
lower value which is arbitrarlly dsfined. The
maximum value is equivalent to the penalty that
must be pald by utilities if they cannot meet their
renewable energy target at the end of the vear.

A
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Francs

Despite an attractive FiT, administrative and grid
connection burdens have slowed down the growih
of PV in France. The French FiT was modified in
January 2010, and reviewed again in September
2010. Now, BIPV systerns are favoured with multiple
tariifs that are amongst the highest in the world. A
good tariif for ground-mounted systems rewards
north located installations with a correction coefficient
that depends on local irradiation levels. The
comparatively low BAPV tariff was being misused until
the end of 2009 — some buildings were constructed
only 1o install PV systems. This was corrected in the
January 2010 decree, when more constraints were
placed on those who can recelve the highest BIPY
tariff, Due to the high BIPV incentives, the BAPV
market is now almost non-existent,

Another correction of FiTs should follow at the
beginning of 2011. The side effect of such
frequent changes in policy is a severe loss of
confidence by investors.

China

The largest PV producer in the world still has a
small PV market. Soms regional initiatives have
created local FIT, but there is no support
mechanism at the national level.

The Golden Sun programme has a target of 500
MW of PV systems installad in three years for both
on-grid  and off-grid  applications.  Some
installations could come an-lins in 2010 and 2011,
but it is unclear whether this will be encugh to
generate a real growth in the market.

There is a huge pctential in China. Today the
couniry is preparing for a future of PV which could
transform rural electricity generation. During 2009,
there were discussions about a FIT to support PV
deployment in China. However, only the province
of Jiangsu (located on the east coast and the hub
of China’s considerable PV manufacturing
resource base) introduced a FiT, It is capped at
400 MW up to 2011 for three categories of
systemns: ground-mounted, rooftop and BIPV
systems. The authorities are likely to reduce the FIT
over the first three years. However, the overall
binding peried of the scheme is unclear,



China's policies and strategies in support of PV
operate at the national, provincial and local
government levels. Central government issues
national targets and encourages the provinces to
propose strategies to mest the targets. The
provinces then start a bidding process with industry
and other key market actors. In late 2009, the
Natlonal Energy Authority (NEA) raised the national
goal of solar energy from 1.8 GW to 20 GW by
2020, with 5 GW to be installed by 2015. Of the
2020 target, more than half of the installations are
expected to be utility-scale PV systems®,

South Koreaa

In South Korea the FIT was reduced in 2008. The
change cut the annual installed PV power that year
to one-third of the 2008 level, The change affected
the development of larger sized (mult-megawatt)
plants the most. Grid-connected centralised
systems accounted for almest 78% of the total
cumulative Installed PV power by the end of 2000.
Grid-connected distributed systems amounted to
21% of the total cumulative installed PV power (Up
from 15% the previous year). Most of these were
installed under the FiT scheme and the 100,000
roof-top programme.

The Ministry of Knowledge Economy's Third Basic
Flan on New and Renewable Energy Sources R,
D&D (released in 2008) propesed the construction
of one million green homes and 200 green vilages
by 2020. In support of this, the govemment
provides 80% of .the initial PV system cost for
single-family and private multi-family houses, and
100% of the cost for public multi-family rental
houses. By the end of 2009, almost 40,000
households had benefited from this scheme.

From late 2008, the FiT rate was reduced but the
cap was increased from 100 MW to 500 MW,
Bensficiaries can also choose between periods of
15 and 20 years. It is planned that a renewable
portfelio standard (RPS) will replace the existing FiT
scheme from the year 2012. Grid parity is
anticipated around 2020 in Korea. Prior to the start
of the RPS, the Korean Government initiated an
RPS demonstration programme fo run from 2008
until 2011.

Spain

World leader in 2008, the Spanish market has
since been almost completely blocked by
unhelpful political decisions. Since 2009, Spain
has had a market control cap that limits the PV
installations to around 500 MW each year. Dus to
the introduction of severe legal and administrative
barriers, the markat has had difficulies in reaching
the 100 MW level since 2008. Many installations
ware cancelled or delayed due to the unceriainty ,
atthe end of 2010 a Royal Decree with retroactive
effect on existing plants was adopted, putting at
stake the viabilily of many investments.

The FiT has a classification of eligible PV plants
which include:

o Roof-top plants or plants developed for similar
surfaces that are smaller or farger than 20 KW

s Any other type of plant — essentially ground-
based PV plants.

The maximum size of a plant {gither roofiop or
ground-based) is now 10 MW.

The Spanish government has decided to reduce
the FT for 2011 to favour small residential
installations and reduce the large, ground-
mounted systems.

Other countries

Many other countries have implemented FiT or
green certificates. The FiT approach dominates,
and green certificates are being progressively
replaced by FiTs. This occurred In the UK In 2010.
The complexity of certificates often discourages
investors, while the eass and cost-sffectiveness of
a FT encourages them.

In many countries, a maximum market value (or
cap) is used to control market growth and limit the
financial Impact of too much solar entering the
system. However, the cap can discourage
investors, as can be seen in Spain.



4.3, Developing a world-wide
PV policy outlook

. The Eurgpean Union: A drivar of FV
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evelopment in Eurgpe and in the world

Eurapsan energy policies

The overall goal of European energy policy is to
guarantee that cllizens can get safe, securs,
sustainable and low-carbon energy at aifordatle
and competitive prices. The EU understands that
renewable energy technologies can help achievs
this objective, and it is sstting up a positive
legislative framework to foster their deployment.

The Eurcpean Commission published a White
Paper in 1997 setting out a Community strategy for
achieving a 12% share of renewables in the EU's
energy mix by 2010, The indicative target for PV
was 3 GW in cumulative installaticns. By the end of
2010, PV's capacity in the EU will have surpassed
this level aver nine times with probably more than
28 GW installed in EU at the end of 2010

In 2001, the EU adopted the Directive for the
Promotion of Electricity from Renswable Energy
Sources, which included a 22.1% targst for
elactricity for the EU-15 by 2010. The legislation
was an important part of the EU's measures to
deliver on cemmitments made under the Kyoto
Protocol, However, the targets were not binding
and it became evident that they would not be met,

In January 2007, the Commission published a
Renewabla Energy Roadmap outlining & long-term
strategy. It called for a mandatory target of 20%
renewable energies in the EU's energy mix by
2020, The target was endorsed by EU leaders in
March 200724 and became binding with the
approval in 2009 of the Ciimate and Energy
legislative package. That package includes a
specific Directive dedicated 1o the promation of the
use of renewable energy sources.?

The overall binding target applies to the EU's total
energy consumption by 2020, The Directive alsc
sets Individual binding national targets. This
Directive presents an unprecedented legislative
framework in favour of RES development and will
probably be the main driver for PV market growth
in the EU.

()
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The European Union is now preparing a roadmap
towards a low carbon energy mix by 2080. This
should include a very significant increase in the
share of renewable energy scurces. The
renewable energy sector considers that a 100%
renewable energy mix will be technically and
economically feasible by this date.

The EU is also promating both renewable energy
sources and energy efficiency measures In
buildings. There is major scope for improvement
here because the building sector is responsible for
about 40% of EU energy consumption at present.

According to the revised Energy Performance of
Buildings Directive adopted in 2010,25 all new
buildings will have to be 'nearly zero energy
buildings' by 2020. This target should accelerate
the development of buildings with a very high
energy performance rating. The revised Directive
should help foster PV deployment in bulldings, in
particular BIPV.

Another piece of European legislation that benefits
the deployment of renewable energy technologies
is the Third Energy Package. The package was
adopted in 200927 and its primary goal is to pursue
the liberalisation of the electricity and gas markets.

The package provides different oplions for
Member States to separate slectricity transmission
networks from production activities — a practice
known as unbundling. The Third Energy Package
also established a formalised cooperation
mechanism between national energy regulators
and transmission systern operators, They will work
on common network access rules and joint
planning of infrastructure investments to ensure
easy access to a modern network,

In the years o come, EU decision makers are
expected to further improve the framework
conditions to ease the creation of a modem EU-wide
grid. This in tum would mean increased and better
penetration of the market by renewable electricity?®.

“According
io the EU,
renewable
energy can
help to get

safe, secure,
sustainable

and low-
carbon
energy at
affordable
and

competitive

prices.”
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European funding for rencwable
energy projects

Compared to other countries like Japan and USA,
the European Union's spending on research and
development (R&D) is low. However, the EU is
using part of its budget to finance important R&D
projects that can accelerate the deployment of
renewable energy technologles.

The European Research Framework Programme
and the Intelligent Energy Europe Programme are the
main schemes used 1o allocate grants to renewable
eneray projects. The Solar Euirope Industrial Inifiative,
inftiated by the European Commission and launched
in June 2010% in the framework of its Sirategic
Energy Technology (SET) Plan, is expected to make
public funds avalable to co-finance key R&D
projects with the industry. These projects will mainly
accelerate PV cost reduction and integration of PV
electricity into the grid.

It was recently agreed that a number of allowances
set aside from the European Emission Trading
Scheme (ETS) could be used to finance part of the
Solar Europe Industrial Initiative, especially pre-
commercial innovative PV projects®. The EU may
also decide to support energy efficlency and
renewable energy projects in urban areas by using
some unspent funds from the European Energy
Recovery Plan, an instrument launched in July
2009 to boost investments in key energy
infrastructure projects®.

b. The deseri is a perfect place to develop
PV ensargy

Deserts have both high irradiation and low
populations. That makes them the perfect place to
install very large scals PV systems. Projects up to
2 GW are already being planned in China's deserts
that will be a showcase for the feasibility of such
huge installations®2, The main challenges are the
integration to the electricity networks and the
transportation of electricity over long distances,
The weather conditions in the desert should favour
PV systems, which require limited water comparec
with other technologies.

Europe, together with northern African countries and
the Union for the Mediterranean have created the
Mediterranean Solar Plan. The Plan represents the
first real attempt to conceive large PV power plants
in desert arsas. According to the plans, the
elactricity generated will be conveyed to Europs
using DC lines to minimise electricity losses over
long distances. Despite the high potential of the
region in renewable energies, the project aims to
generate 20 GW from all renswable sources in the
Mediterranean ragion. While this is a limited target,
it could demonstrate the potential that deserts clese
to highly pepulated regions can offer.

The concapt was developad in the framework of
the Dasertec project which Inftially planned to use
enly Concentrated Solar Thermal Power. The steep
decrease in PV prices, combined with its natural
advantages has seen PV welcomed into the mix of
renewable energy sources. PV industry s
confident that solar technology can ke deployed
on a massive scale in the deserts of the world,



c. FV in the Sunbeli region:

Ongeing pelizy davalopmenis

PV markets have developed initially in northem
countries, even though they lack a lot of sunlight.
FiTs have helped the market to develop and to
lower prices world-wide. This temperary situation is
about to change. There are many countries in the
Sunbelt region {the area arcund 30° north and
south of the equator) that could benefit from off-grid
and cn-grid PV systems. That reglon represents
78% of the world population, 27% of global GDP,
and a huge potential markst for PV before 2020.

In the Middle East and North Africa, policy support
Is quite limited, A FIT exists in lsrael and one has
been recantly been adopted in Turkay. In 2010,
Morccco launched a call for 2 GW of solar
systems to ba installed by 2015, in which PV could
play a role. In most situations, heavy administrative
precedures  and complex grid  connection
schemes have held up PV development.

China, already the world's leading maker of solar
PV modules, has made encrmous strides in
developing its renewable energy sector in recent
years, vyet its installed base of PV stil pales in
comparison with its manufaciuring base. The
Golden Sun programme, launched in 2008, is a
first step to righting this Imbalance with targets for
PV set at 20GW by 2020. The current incentive
structure for PV still assumes a subsidy based on
the cost of the initial investment rather than on the
cost of generation, with a cap on overall capacity.
However, PV support measures are expected to
evolve further, especlally with renewable energy
being named cne of the Magic 7 emerging
strategic industries under the 12th Five-Year Plan
(2011-2015), which will be officially unveiled in
March 2011,

In India, leglslation establishing the Jawaharlal
Nehru National Solar Mission passed in 2008, with
atarget of 22 GW of solar powsr by 2022, Not all
of this will be generated through PV, however, the
move represents major progress.

In Latin America, support for renswable energy
exists in some countries, particularly Chile, Brazll,
Mexico and Argentina. However, PV is not yat
everywhere on the top of the political agendas.

£
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d. Emari citles

The smart city concept refers to an urban
envirenment where Investrnents in transport and
modem  information  and  communication
infrastructure provide sustainable economic
development and a high quality of life. The holistic
concept also alms for wise management of natural
resources and participatory  governance?®s,
Envirenmental sustainability is a cornerstone of
smart cities. The integration of renewable energies
like photovoaltaics in the urban environment is an
essential component.

While they sound utopian, smart cities are now
becoming a reality. The European Commission

Jlaunched recently a Smart Citias Inftiative®* to foster

e transformation of 25 to 30 European cities into
low carbon citiss by 2020, The indicative cost is
setat €10 to €12 hillion.

“Smart clties are a key concept promoted by EPIA.

Within the framework of the Solar Europe Industry
Initiative, EPIA expects Solar Cities and Solar
Islands to be developed. Thay will demonstrate the
many options for large-scale integration of solar PV
in urban and remote environments.

[EREEE A
Oft-grid PV system
in Maroceo,

o I T

Large ground-maunted PV
plant, Mallorca, Spain.

s



“The basic
aim of FTSM
is to help
introduce
Feed-in Laws
in developing
countries.”
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Access to energy in developing countries: The FiT Support Mechanism

The FiT Support Mechanism (FTSM) is a proposel from Greenpeace International® for a renewable
support scheme for the power sector in developing countries. FTSM aims to rapidly expand
renewable energy in develeping countries with financial support from industrialised nations.
Invastment in and generation of renewables, especlally in developing countries, will be higher than
that for existing coal or gas-fired power stations over the next five to ten years.

The FTSM concept was first presented by Greenpeace in 2008. The idea has received
considerable support from a variety of different stakeholders. Deutsche Bank Group's Climate
Change Advisors, for example, have developed a proposal based on FTSM called GET FiT.
Announced In April 2010, the proposal includes major aspects of the Greenpeace concept.

Technology iransfer to developing countries For developing countries, FiT are an ideal
mechanism to help implement new renewable energies. Effective technology transfer from developed
to developing countries will require a mix of a Feed-in Law, international finance and emissions trading.

The FiT Support Mechanism The basic alm of FTSM i to help introduce Feed-in Laws in
developing countries that provide bankable, long-term and stable support for a local renewable
energy market. For countries with a lot of potential renewable capacity, it would be possible to
create a new no-lose mechanism that generates emission reduction credits for sale to developed
countries. The proceeds could then be used to offset part of the additional cost of the FIT system.
Other countries would nséd a more directly funded approach to pay the additional costs to
consumers that a tariff would bring. '

The key parameters for FiTs under the FTSM are:

o Variable tariffs for different renewable energy technologies, depending on their cost and
technological maturity, paid for 20 years.

e Payments based on actual generation in order to achiave properly mantained projects with high
performance ratios.

s Payment of the additional costs for renewable generation based on the German system, whare
thes fixed tariff is pald minus the whalesale electricity price, which all generators receive.

o Payment could include an element for infrastructure costs such as grid connacticn, grid re-
snforcement or the development of a smart grid. A specific regulation needs to define when
the payments for infrastructure costs are made to achieve a timely market expansion of
renewable power generation.

A devélopmg country which wants 1o teke _part in the FTSM would need to establish clear regulations for:
e Guaranteed 'ac_'celss to the electricity grid for renewable electricity projects.
e Establishment of a Feed-in Law based on successful examples.

® Transparent‘ access to'all data needed to establish the FT, including full records
of genarated electricity. :

e Clear planning and licensing procedures.

s Funding could come threugh the connection of the FTSM to the international emissions trading
system or specific funds for renewable energies.

The design of the FTSM would need to provide stable flows of funds to renewable energy suppliers.
There may need to be a buffer between the price of COs smissions (which can fluctuate) and
stable, long-term FiTs. The FTSM will need to secure payment of the required FiTs over the whole
lifetime (about 20 years) of each project.




Ly

SOLAR POLICIES

The FTSM would also seek to create the conditions for private sector actors, such as local banks
and energy service companies, to gain experience In technology development, project
development, project financing, operations and maintenance. This would help to develop and track
projects, further reducing barers to renewable energy development.

For this, Greenpeace proposes a fund, created from the sale of carbon credits and taxes.
The key parameters for the FTSM fund would include:

e The fund guarantees payment of the FiTs over a period of 20 years as long as the project
is operated properly.

= The fund receives annual income from emissions trading or from direct funding.
e The fund pays FiTs annually only on the basis of generated electricity.
e Every FTSM project must have a professional maintenance company to ensure high availability,

* The grid operator must do its own monitoring and send generation data to the FTSM fund. Data
from the project managers and grid operators will be cempared regularly to check consistency.

Ground-up participation While large-scale projects have fewer funding problems, there are
difficulties fer small, community-based projects, even though they have a high degree of public
support. Strong local participation and acceptance can be achleved. There have been good
examples in micro-credit schemes for small hydro projects in Bangladesh and wind farms in
Denmark and Germany. The projects provide economic benefits that flow te the local community
when carefully planned based on good local knewledge and understanding. Generally, when the
community identifies the project — rather than the project identifying the community, the result is a
renewables sector that grows faster from the ground-up.

FIGURE 29
THE GREENPEACE
— PROPOSED FEED IN TARIFF MECHANISM

FTSM

Rolas and responsibilities

Developing country (Inter-} national finance institute(s) QECD country
Legislation: Organizing and Monitoring: Legislation:

e Feed-in Law e organize financial flow e GO credits under CDM

e guaranteed grid access e monitoring s tax from Cap & Trade

e licensing e provide soft loans e auctioning CO: Cerifficates

e guarantee the payment of the Fead-in Tariff

“Ground-up
participation
is essential
for the
success of
the model.”
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5. SOLAR POWER
MARKETS

5.1. History of PV markets

The solar power market is booming. Maore than 22
GW were installed across the world by the end of
2009, and provisional figures show a global
installed capacity exceeding 37 GW by the end
of 2010,

In Spain and Germany, the average contribution
from PV to electricity generation is more than 2%
of the total on average per year. But PV provides
much more in key regions with the right mix of Sun
and good government suppert. For example, in the
Spanish region of Extremadura, PV had made-up
15% of the electricity mix in 2010, with peaks of
up to 259% in the summer. Without a doubt, PV has
shown that it can compete with other electricity
generation sources.

2. Eurgpe at the forefront of PV development

Germany remains the world's largest PV market
with a cumulative installed PV power of almost 10
GW at ithe end of 2009, By the end of 2010 this
probably exceeded 15 GW. This is equivalent to
two standard nuclear power plants.

[taly Is one of the most promising mid-term markets
with an additional 711 MW installed in 2009. The
target for 2010 is more than 1.5 GW, possibly 2
GW. The country has high levels of Sun, and the
new Conto Energia law announced in mid-2010
will continue to support the strong momentum of
ths Italian market.

The Czech Republic showed an importent growth
in 2008 with 411 MW installed. However, dus to
unsustainakble support schemes, the market is
expected to shrink significantly in 2011, after a
hsctic 2010 year marked by strong opposlticn
from conventional stakeholders and more than 1.4
GW of cumulative installed capacity.

Thanks to favourable political will, Belgium made
lts entry into the top ten markets with 292 MW
installed in 2009. The market had, however,
slowed down or stagnaied in 2010 due to
a revision of the financlal support scheme in
early 2010.

SOLAR POWER
MARKETS

France follows with 185 MW installed in 2009 and
an additional 100 MW installed but not yst
connected to the grid. France has huge potential
but must solve grid connection issues in order for
PV to penetrate decentralised power sources and
to allow the market to develop. In the first six
moenths of 2010, grid connection became easier
and the markst grew in response.

In Spain, a new market cap created in 2008,
combined with the effects of the financial crisis,
constrained the market to almost zero in 2009. In
2010, instability in poliical decisions created
furmoil in the PV industry, holding the Spanish
market back significantly.

Greece, the UK, Slovakia and, 1o a certain extent
Portugal, are showing a strong potential for growth.

. Japan and USA lead outside Europe

Outside Europe, Japan becams third largest
market in 2009 with 484 MW installed and shows
more growth pcotential thanks to favourable political
support, The US market finally took off significantly
with around 475 MW installed in 2009. It appears
o be a potential leading market in coming years,
with many ground-mounted systems starting
production in 2010.

China and India are also expected to boom in the
next five years with huge market potential and
impressive projects in the pipeline. Canada and
Australia showed significant market development
in 2009 and are expected to open the way 1o the
development of new markets. Brazil, Mexico,
Moroceo, Taiwan, Thailand, South Africa and many
others are also seen as promising countries.

“The solar
power
market is
booming.”
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“Political
support

and the
introduction
of FiT has
closed the
gap with
conventional
energy
sources and
triggered
greater
market
deployrment.”

c. Distribution of the world PV
market in 2009

Ths development of PV in the last ten years has
baen exponantial, Driven by smart incentivas such
as FiT and other policies, the PV market surged
and will continue tc do so in the coming years.

Figure 31 shows the evoluticn of the cumulative
installed capacity in the entire world since 2000.
The split clearly shows the importance of the
European Union in that development and how
Japan, which was one of the initlators, was
overtazken by Furopeans. The development of PV
in the rest of the world has now begun and will
rapidly rebalance the market. The cumrent
domination of European countries shows how the
right political choices Influence the energy sector
in general and PV in particular.

FIGURE 30
THE WORLD PV
MARKET IN 2009

BELGIUM 4%

CZECH REPUBLIC 6%
FRANCE 3%
GERMANY 53%
GREECE 0.5%
ITALY 10%
PORTUGAL 0.5%
SPAIN 19

REST OF EU 1%
JAPAN 7%

USA 7%

CHINA 2%

INDIA 0.5%
SOUTH KOREA 2%
CANADA 1%
AUSTRALIA 1%

B REST OF WORLD 2%
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source; EPIA,

d. Root causes of PY market development

Photovaltaic electrcity is becoming more prevalent
progressing towards grid parity. However, In many
cases today, PV remains more expensiva than
conventional electricity preduction methods. Tha
price decrease is so fast that the competitivenass
of PV with other energy sourcas will be achieved in
around five years in several countries,

Political support and, especially in Germany, the
infroduction of FiT has clesed the gap with
conventional energy scurces and triggered greater
market deployment. This kind of support is
currently the main driver to PV development. Other
incentives complement the support schemes
depending on the country.

FIGURE 31

GLOBAL EVOLUTION
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Electricity markets are driven by profitabllity rules;
investors are keen to invest in power plants if they
can benefit from an added value. This is why tariff
schemes work. PV is now considered to be a
reliable investment in many countries, in the same
way conventicnal energy sources were viewed
in the past.

In the 27 EU countries during 2009, PV took third
place in terms of new electricity capacity, behind
wind and gas, but ahead of coal and nuclear.

Depending on the amount of new gas power
plants installed in Europe in 2010, PV could score
the first or second place in terms of new added
capacity, It will overtake all other power generation
sources, from wind to coal and nuclear,

s, Future PV mearketis: The Sunbeli region

The technology is mature and is available.
Developed economies have contributed to achieve
this. Lower system prices make PV more and more
affordable and competitive in other regions of
the world.

The Sunbelt region provides a massive opportunity
to develop PV in the coming years. Moreaover,
sunny regions are not the only ones where PV can
be part of the energy mix. Denmark’s high electricity
prices could help the country to reach grid parity
before othar, sunnier European countries.

New PV markets will appear progressively, driven
by the falling cost of the technology and an
appetite for energy. The combined effects of
energy scarcity and the urgent need to mitigate
climate change will drive the emerging PV marksts,

. A bright future for PV

New PV installations could have reach between 12
and 16 GW in 2010 globally, ancther year of
significant growth. The future is somewhat harder
to predict. While PV system prices are continuing
10 go down, an increase in conventional electricity
prices will open new markets all over the world.
Continued political  support in Europe  and
elsewhere will be required to help PV gat passed
the pre-competitive phase and becoms a major
global energy source within a decade.

-
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FIGURE 32
NEW INSTALLED
ELECTRICAL CAPACITY
IN 2009 IN THE EU
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PV IN THE SUNBELT
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WORLD MAP GLOBAL CUMULATIVE CAPACITY SHOWING THE ACCELERATED

AND PARADIGM SHIFT SCENARIOS BY REGION
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“The
Paradigm
Shift scenario
estimates the
full potential
of PV in the
next 40
years.”

i
o

5.2. The Greenpeace/EPIA
Solar Generation scenarios

a. Methodology and assumptions

Gresnpeace and EFIA have [oined thelr resources
1o work out how much photovoltaic electricity could
be available across the whole world in the coming
decades. These scenarios have been developed
using the extensive knowledge in both organisations
of renewable energy and PV in particular.

The scenarios put forward details of potential
markets Up to 2030 and alzo provide global figures
up o 2050,

The scenarios make projections for installed
capacity and energy output, They also assess the
level of investment required, the number of jobs
that could be created and the crucial effect that
increased input from solar electricity will have on
greenhouse gas emissions.

The Paradigm Shift scenario

Called the Advanced scenario in previcus editions
of Solar Genaration, this scenario estimates the full
potential of PV in the next 40 years.

It has been renamed Paradigm Shift in order to
reflect the need, over the next two decades, to
shift energy policies from conventional electricity
generation to renewable energy in general and PV
in particular. It represents the real technical
potential of PV as a reliable and clean energy
source, In all parts of the world. .

TABLE 14

In the Paradigm Shift scenario, PV would produce
up to 12% of the electricity needs in Eurcpean
countries by 2020 and in many countries from the
Sunbelt (including China and India) by 2030 {this
difference originates from the early development of
PV in Europe). It is ambiticus, but also feasible,
providing some boundary conditions are met
befora 2020, especially in the EU. Even If this
strong growth cannot be achieved in the first
decade, the 2050 targets remain reachable
without too many changes. At that point, a real
global paradigm shift needs to happen.

The assumption is that current support levels will bs
strengthened, deepened and accompanied oy a
varisty of instruments and administrative measures
that will push the deployment of PV forward.

The Accelerated scenario

Called the Moderate scshario in pravious
Greenpeace Outlook reports, the name has been
changed to Accelerated 1o reflect expsctations.
The scenario foresees the ability to deploy PV
faster, in line with market developments, than has
been seen in recent years.

In the Accelerated scenarlo there is a lower level
of political commitment than the Paradigm Shift
scenaric. It can be viewed as a continuation of the
current suppoert policies and it could easily be
achieved in 20 years without any major technology
changes in electricity grids.

SUMMARY OF EPIA/GREENPEAGE PARADIGM SHIFT SCENARIO

2011-2020

Average market growih — T e

under the Paradigm Shift

TABLE 15

SUMMARY OF EPIA/GREENPEACE ACCELERATED SCENARIO

2011-2020

Average market growth rates 265%

under the Accelerated scenario !

2021-2030 2031-2040
119 for 5 years 7’% fér 5 years
then 9% than 5%
2021-2030 2031-2040 2041-2050
~ 14% for 5 years ' '”7%' flér'SS/e'arsm T 4
then 10%

then 6%



Cver the longer term, the gap between the
Accelerated and Paradigm Shift scenarios widens.
Fast market deployment is difflcult with insufficient
additional global political support, Without the
potential for economies of scale, PV production costs
and prices will fall at a slower rate than in the
Paradigm Shift scenario. This will result in a lower level
aof PV deployment, which impacts the final targst.

The growth rates presented in this scenario
represents an average calculated from varying
rates of annual growth.

The Reference scenario

The Reference scenario is based on the scenario of
the same narme in the Intemational Energy Agency's
20089 World Energy Outiook (WEO 2009) analysis.
The data has been extrapolated forward from 2030,
Compared fo the previous (2007) IEA prolections, the
WEQO 2009 assumes a slightly lower average annual
growth rate in world Gross Domestic Product (GDP)
of 3.1% {down frem 3.6% in the previous forecast)
over the period 2007 to 2030. At the same time, the
report expects energy consumption in 2030 to be 6%
lower than in the WEQ 2007 report. China and India
are expected to grow faster than other regions,
followed by the Other Developing Asia group of
countries, Africa and the Transition Economies (mainly
the former Sovist Union),

3. Ecenario assumpiions

The scenarios are based on many different country
and reglonal scenarios from Greenpeace and EFIA
released in recent years.* The value of PV in each
scenario takes into account the limitations
produced by the combination of different
technologies. It also assumes little progress in
storage systems in the short-term,

#

1
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Fegional gplit

The scenarios present a view of the future using
global figures. They also estimate regional values
for PV growth. The regions defined are European
Union (27 countries), rast of Europs, OECD Pacific
{including South Korea), OECD North America,
Laiin America, East Asia, Developing Asia
{excluding South Korea), India, China, the Middle
East, Africa and the Transition Economies (mainly
the former Soviet Union).

Eleciricity consumption

This outlook also considers two estimates of
growth in electricity demand over the first decades
of the 21¢t century.

The Reference scenario for global electricity
demand simply utilises the projections made by
the |EA (WEO 20073%), These show global demand
for power increasing without much constraint.
Demand is expected to be:

17,828 TWh in 2010
22,840 TWh in 2020
28,954 TWh in 2030.

5]

5]

(]

By 2080, the demand would top 39,360 TWh. The
contribution from PV power is expressed as a
percentage of this value.

The Alternative scenario for future electricity
demand is based on the Greenpeace/Europsan
Renewable Energy Council Energy [Rlevolution
repert {(January 2007) and takes into account
extensive energy efficiency measures. Those
measures should ensure consumption of electricity
is significantly lower in 2030 than today. This
reflects what has to happen in order to meet the
ambitious targets for GOz emissions reguired to
keep the Earth's warming below two degress
centigrade. The scenario shows a global demand
for power following a more controlled growth:

o 17,338 TWhin 2010
e 19,440 TWh in 2020
e 20,164 TWh in 2030.

In 2080 demand should reach 31,795 Twh. The
contribution of PV (as a percentage) is therefore
higher under this projection.

“Fast market
deployment
is difficult
with
insufficient
additional
global
palitical
support.”



“On average,
30 full-time
equivalent
jobs are
created for
each MW of
solar power
medules
produced
and
installed.”

Garbon dioxide savings

An off-grid solar system which replaces a typical
diesel unit will save about 1 kg of CO2 per kilowatt
hour of output. The amount of CO2 saved by grid-
connected PV systems depends on the existing
energy mix for power generation In different
countries. The global average figure is taken as 0.6
kg of CO2 per kilowatt-hour.

Over the whole scenario period it has been
assumed that PV installations will save, on
average, 0.6 kg of CO2 equivalent per kilowatt-
hour. This takes into account emissions during the
lifecycle of the PV system of between 12 and 25
g of GOz equivalent per KWh.

Employment generaied

On average, 30 full-time equivalent (FTE) jobs are
created for each MW of solar power modules
produced and Instaled. While there are
discrepancies  betwesn countries, between
companies and between technologies, it is a useful
estimate that represents a world-wide average.

The figure for employment takes into account the
whole PV value-chain including research centres,
installers, and producers of sllicon, wafers, cells,
modules and other components. The figurs does
not take into account the jobs lost in the
corventional energy secter, This depends on the
energy mix in each country. A reascnable
decrease is around 20 FTE per installed MW In
2050, Maintenance jobs are expressed separately
in the scenarios.

Capagcity factor

The capacity factor for PV technology expresses
how much of the Sun's energy is converted into
olactrical energy for PV. This Is estimated to grow
from around 12 to 17% by 2080 in both the
Paradigm Shift and Advanced scenarios. The
estimate takes into account all technologies, not
only the most advanced cnes. It assumes a
reasonable penetration of more  efficient
technologies in the coming decades. Howeaver, the
estimate is reasonakly conservative considering
how fast technologles are actually evolving and the
arrival of concentrator photovoltaic (CPV) in reglons
with more Sun than in the current PV markets.

Learning curve

In the last 30 years, PV costs have dropped by
more than 20% with sach doubling of the
production capacity. The rate of cost reduction wil
probably not be as strong in the coming decade.
In the Paradigm Shift and Advanced scenarios we
consider a reduction of 18% from 2020, 16% from
2030 and 14% from 2040 to 2050,

Cost of PV systems

PV marksts in many countries are not yet mature.
However prices today in Germany reflect the
reasonable minimum prices that could be reached
in other parts of the world. The outlook considers
those prices, starting from an average €2.80/Wp
in 2010 for PV systems. By mid-2010 ane could
find prices as low as €2.20/Wp for large ground-
mounted systems in some countries. Costs will
decraase with volume of production. Prices would
decrease faster in the Paradigm Shift scenario than
in the Accelerated scenario.
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The SET For 2020 study:
Photovoltaic eleciricity, a mainsiream power source in Europe by 2020

Published by EPIA in 2008, SET For 2020 outlines how photovoltaics (PV) can become a
mainstream energy supplier in Europe by 2020. The study provides a unique, wide-ranging
combination of facts, figures, analysis and findings. SET For 2020 is indispensable for anyone with
an interest in the future of the European energy market, It contains an intensive and broad-based
analysis of existing data as well as interviews with around 100 key people in industry, research
institutes, utilities, regulatory agencies and governments across Eurcpe and other parts of the
world. The study concludes that boosting photovoltaic electricity's share of energy market will yield
huge benefits to European society and its economy. This requires the active support of palicy
makers, regulators and the energy sector at large,

“Supporting
e the
A the find :
(R Ae Tes development

° Europe needs to dramatically increase the share of PV to meet its 20/20/20 energy goals. of PV is an

® A 12% market share for PV in Europe is a demanding, but achievable and desirable objective. lnvestr.nerjt
that will yield

e Supporting the dsvelopment of PV is an investment that will yield important positive returns important

for the Eurcpean economy. positive
The deepar and earller the penstration of PV, the greater the net benefits. ;itlf[;n;
e Mass penetration of PV will support Furopean competitiveness, employment and energy economy.”

security of supply.

e PVis the fastest-growing renewable energy technology, and costs are expected to drop
faster than those of other electricity sources.

e By the end of 2020, PV can be competitive in as much as 75% of the European
electricity market.

www.setfor2020.eu

Polycrystalling silicon
system Integrated an a
fagade, St. Moaritz,
Switzerland.



“By 20560,
under a
Paradigm

Shift scenario

there could

be over 4,500

GW of PV
installed
world-wide.”

5.3. Key resulis
a. Global scenario

At the end of 2009 the world had 23 GW of
installad PV electricity. By 2020, we could see a
Global installed capacity of:

e 345 GW in the Accelerated scenario

s 638 GW with an achievable Paradigm
Shift scenario.

By 2030, there could be around 1,082 GW and
1,845 GW of clean PV energy installed under the
wo scenarios respectively. After a decade, the
initial rate of growth would slow down, taking into
account repowering from 2025-2030 onwards.

Even with slower growth after 2030, the world
should still reach impressive levals of solar
power globally.

FIGURE 34

EVOLUTION OF GUMMULATIVE
INSTALLED CAPACITY
BY REGION UNDER
TWO SCENARIOS
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FIGURE 35

TOTAL OF WORLD CUMULATIVE
PV INSTALLED CAPACITY
UNDER THREE SCENARIOS
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TABLE 16

2050
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FIGURE 36
ANNUAL MARKET
TO 2050 UNDER
THREE SCENARIOS

WORLD-WIDE CUMULATIVE PV INSTALLED CAPACITY AND PRODUCTION TO 2050 USING
THE REFERENCE, ACCELERATED AND PARADIGM SHIFT SCENARIOS
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b. Regional development

Europe will continue to lsad the PV world until
2020 under the Accelerated and Paradigm Shift
scenarios. By this date, North America will have
developed enough capacity. China's capacity
should be 28 GW In the Accelerated scenario,
however, It could almost double that iigure (38

GW) in the Paradigm Shift scenario. Efases Solar Park, ane of
the largest tracking FV

The real take-off for non-western regions will e poverstatonin
happen during the period from 2020 to 2030.

China and India both have massive potential for

growth during this timeframe.

“Europe will
continue to
lead the PV
world until
2020.”

TABLE 17
PV INSTALLED CAPACITY EVOLUTION BY REGION UNTIL 2030
GW

Reference OECD Transition OECD Latin Developing India China Middle Africa OECD Total

Scenario Europe Economies North America Asia East Pacific
Amerlca

2020 30 0 16 1 2 1 8 1 4 13 77

2030 38 0 37 3 11 4 25 4 16 19 156

Accelerated

2020 140 1 77 9 19 20 29 3 18 31 345

2030 280 20 286 47 70 71 180 30 862 64 1,081

Paradigm

2020 366 3 145 15 24 33 38 11 21 33 688

2030 631 42 480 66 83 113 242 47 85 77 1,845

sourge: Greenpeace/EPIA Solar Generation VI, 2010,
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FIGURE 37

REGIONAL DEVELOPMENT
LINKED TO PV EXPANSION
UNDER THREE SGENARIOS
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source: Greenpaace/EPIA Solar Ganeration V1, 2010

S0LAR POWER

MARKETS

The solar market has initially grown in developed
countries; however it is expected to shift to
developing countries in the coming decadeas. After
2020, North America, China and India will drive the
PV market, After 2030, Africa, the Middle East and
Latin America will also provide very significant
contributions.  Grid connected systems  will
centinue to dominate the market in developed
countries. In developing counties PV will be
integrated into the electricity network in towns and
cities, while off-grid and mini-grid installations are
expected to play an increasing role in Asian and
African countries to power remote villages.

Solar eleciricity is an efficient way to get power to
peaple in developing countries, especially in
regions with lots of Sun. While a standard
household of 2.5 people in developed countries
uses around 3,500 kKWh annually, a 100 Wp
system {generating around 200 KWh in a country
from the "Sunbell") in developing countries can
cover basic electricity needs for 3 people per
household. In Europe, the generation of 500 TWh
of electricity would mean delivering eleclricity to
357 millien of Eurcpeans at home. In the non-
industrialised world, each 100 GW of PV installed
for rural electrification can generate electricity for 1
killon people.

“The solar
market is
expected to
shift to
developing
countries in
the coming
decades.”





