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What is IEAPVPS

The International Energy Agency (IEA), founded in 1974, is an autonomous body within the
framework of the Organization for Economic Cooperation and Development (OECD). The IEA
carries out a comprehensive programme of energy cooperation among its 28 mearier

with the participation of the European Commission. The IEA Photovoltaic Power System
Programme (IERVPS) is one of the collaborative research and development agreements
GAUKAY GKS L9! |yYyR ¢la SadlrofAaKSR AY mMdpdod
international collaboratre effortswhich facilitate the role of photovoltaicsolar energy as a
cornerstone in the transition to sustainable energy systéms.

In order to achieve this, the NP 3 NJ paricpends have undertaken a variety of joint
research projects in PV power systeapplications The overall programme is headed by an
Executive Committeesomprised ofone delegatefrom each countryor organisation member
gKAOK RSaA3y!l [xBafimaibedeseargh(pipjects i adtiyitd areas. This report
has been prepared under Task which analyses market development aridcilitates the
exchange and dissemination of information arising from the overall IEA PVPS Programme.

The participating countries are Australia, Austria, Belgium, Canada, China, Denmark, France,
Germany, Israelltaly, Japan, Korea, Malaysia, Mexico, the Netherlands, Norway, Portugal,
Spain, Sweden, Switzerlanthailand,Turkey, the United Kingdom and the United States of
America. The European Commission, the European Photovoltaic Industry Association, the
SolarElectric Power Association, the Sokmergy Industries Association and the Copper
Alliance are also members.




A Snapshot of Global PV
Introducing theNext “Trendsin Photovoltaic Application’s
Report 192-2013

IEAPVPS has distinguished itgbifoughoutthe years by producing unbiased reports on the
development of PV all over theorld. In addition to itstrusted yearly publicatiord &ends in
PV Applications¢ which has already beepublished B times, thissecond edition of the
G { Yy I LJaKHoRal RE2 T &t pfaviding preliminary information about how the PV market
developed in the last year.

IEAPVPS collects information from official governmental bodies and reliable industry sources.
Information about countries outside the IHA/PS netwdx is collected through the industry
network and industrial associations.

The B edition ofthe PVP$Trends in Photovoltaic Applicatians NB L2 NI ¢gAff 0S5 |
Q3 204. It will once again deliver accurate information about the evolution of suppaities

for PV in the major markets, together with a clear analysis of best practices and updated
numberson market development




2013 Highlights
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Asia
+170%
Europe

Top 3 - 2013
Total capacity

Preliminary market data reported shea growing market in 2013, for the first time in two
years.At least36.9 GW of PV systems have been install@ad connected to the grith the
world last year. While these data will have to benfirmed in the coming months, some
important trends can already bdiscerred:

The global PV markgrew toat least36.9 GWin 2013, compared to around 29 GW in
the last two years

With additional installations not yet reported, the final number for the 2013 PV market
could be abové&8 GW.

Asiaranks infirst place in 2013 with more thab9% of the global PV market.

The market inEurope has decreasesignificantlyfrom 22 GW in 2011to 17 GWin
2012 andl0.3 GWin 2013. For the first time sin@03Europe is ndongerthe top PV
market in theworld.

TheAsian marketsexperiencedhe highest growth(+170%6)and Chinatook first place
(with an estimated 11.3 G\Wf grid connected PV systenshead of Japa(6.9 GW)
and the USA4.75 GW) The first European country ranked fourth, with 3.3 GW
installed § Germany.

In the top 10 countriesthere are 4 AsiaPacific counies (China, Japan, India,
Australia),5 European countriegGermany, Italy, UK, Greece and Romaraayione
countryin the Americas regio(lUSA)

Germanyltalyand Greecéave now enough PV capacity to produce respecti&eiip,
7.8% and 5.8% of their annual electricity demand with P¥5 countries have enough
PV to produce at least 1% of their electricity demawvith PV.

PVrepresents 3% of the electricity demand in Europe and 6% of the peak electricity
demand.

PVrepresentsat least0.85% of the global electricity demand arsthouldreachthe 1%
mark in 2014.

17 countries had at least GWof cumulativePV systemsapacityat the end of 203
and9 countries installedat leastl GW in 203.

1Japan reports officially AC figures. These are recalculated DC figures.
2 |IEAg Key World Energy Statistics 204 Based on 1&00 TWh of electricity consumption
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How much P\Capacityis ProducingHectricity in the World
Today?

The 24 IEAPVPS countries representd@®3.2 GW ofcumulativePV installationgogether,
mostly gridconnected at the end of 2038. Additionalcountries that are not part of the PVPS
programme representat least D.8additional GW, mostlyni EuropeTheCzech Republic with
2.1 GW(stable in 2013)Greece witl2.6 GW,Romania with 1.1 GVWBulgaria withL GW,and
below the GW mark,I8vakia and Ukrainé\fter these countries, India has installed more than
2.2 GW. While other countries around thveorld have reached various PV installation levels,
the total of these remains hard to quantify with certain&t present it seems that34 GW
represens the minimum installed by end 203 with a firm level of certainty Remaining
installations account for somadditional GW installed in the rest of wor{don-reporting
countries, offgrid installationsetc.) that could bring the total installed capacity to more than
136 GW in total.
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Figure 1¢ Evolution of Total PV Installed Capacity from 1992 to 201 3/W



How Much waslnstalledin 2013?

The record level of installation in 2013 can be split between PVPS countries and the rest of the
world. The PVPS countries have instalg®1 GW of PVand at least3.8 GW have been
reported in norPVPS countrieShe worldwide installed capacity totadld at least 369 GWat

the end of 2013
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Figure 2 Evolution of Annual PV Installatiogd 992 to 20B ¢ in MW

Chinahas announcedhe installation of11.3 GW ofyrid-connectedPV in 2013. According to
Chinese figures, the installations could have been even higher than that but some uncertainty
remains on whether these additionBV systembave been connected to the grid or not. In
any @se, Chinese PV installations have set a new record in terms of new installabors,

the 9.3 GW reportd in Italy in 2011 This performance is in line with the ambitions of the
Chinese authorities to continue developitige internalPVmarket, pushing foi35 GW by the

year 2015and 100 GW by 2020aparwas the second market for Rv2013with an estimated

6.9 GW of PV installations. While final numbers could slightly differ, this shows a dramatic
increase in both countries compared 2012 TheUSAtook the third place in 2013 with 45

GW installed compared t8.37 GW in 2012.

Germanyinstalled3.3 GW, after hree yearsof around 7.5 GWper year This happened in a
context of reduced feedh tariffs, more constraining regulations fautility-scale PV and the
political will to reduce the cost of renewables for electricity consumers.tdtal installed PV
capacitynow tops more than 8.5 GW, which is stilthe highestcapacityin the world.

Italy installed1.5 GW of PV systemspmpased to 9.3 GWin 2011and 3.6 GW in 2012A
financial caphas now beerset by the Italian authoritie® limit the cost borne by electricity
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consumers Feedin tariffs are not granted anymore for new PV installations but a- self
consumption scheme aradditional tax rebates are now in place

Together these five countries represemb%of all installations recorded in 2@kandslightly
lessin terms of installed capacitehind ttem, several countries have installed close to 1 GW
of PV systems in 2018he UKis expected to have installed at least 1 @i possibly more
India (with 1.1 GW) Greece(with 1.04 GVY, and possiblyRomania(with 1.1 GW to be
confirmed) are the other coumnies where installations in 2013 rose above the GW mark.
France(613 MW) andAustralia (848 MW including 18 MW of offyrid systemyleft the GW
range with downsized market838% of the 203 world market has been coverdaly these 11
countries

Smaller size country markets hageown quite significantly and raised their total installed
capacity above the GW matKoreainstalled 442 MW andow has 1.45 GW of cumulative PV
capacityanda more vigorous market than in the ldstw years.Canadanstalledabout 444
MW and also crossed the GW of cumulative PV capacity in 2013.

In Asiaafter the two market leadersThailandcontinued to grow, with 317 MW installed in
2013 and 704 MW of total capacity. Other markets continued to growskivaer rate, such
as Taiwan (170 MW),Malaysiafor the second year of its feeid tariff system (42 MW)as
well as a few others

In Europe, netmetering systems allowed the market d@velopin several countriesBelgium
experiences now the highest penetratiaf PVin the residential segmentvith 1 out of 13
households equiped with PV systems. IDenmark about 160 MW were installed in2013
after a change in the nemetering systenmii K I i R A Regle@tingthe 80D M\ level of
2012 This was also the case the Netherlandswhere 320 MW are expected tdhavebeen
installedbut final numbers are not known ydh markets driven by either feeith tariffs or tax
incentives, gnificantadditionswere madein Switzerland(300 MW)and Austria (220 MW).

SomeEuropeancountries thatpreviouslygrew quicklyhave now stalled or experienced very
small or significantly reduced additiorSpaintotals now more than 56 GW of PV systems
(DC capacity recalculat®dand reported less than 150 MW of new additions a difficult
context of economic crisis and power generation overcapacitg. market inBelgiumwent
down from 600 to 215 MWh the context of a subsidy decline as well as with discussions on
additional grid costs. The installed capaditys now reached clesto 3 GW In the Czech
Republic 88 MW were installed for a total capacigbove2.16 GW.

Inthe America, the announcement®f PVplantsin severalLatin and Central Americaveay Q U
transformed into asignificantmarket yet. Several GW of PV plants have been validated in

Chiled dzi G KS NBIFf RS@St 2lav8 gaverakdountyie®dbptedpolici&sNR | £ A 1
that could favour the development of PV in the coming years, espediaikyco, Braziland

Perubut the real P\market remained symbolic

In the Middle East,Israel progressedrapidly, with 183 MW installed in 2013vhile the PV
installations inTurkeyhave startednore slowly with around6 MW installed in 2013

3 Spain reports PV installations in AC while numstntries report DC power.
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Main RegulatoryChanges

RetrospectiveMeasures

In 2013, several countries introduced retrospective changes in the PV support policies for
existing PV plants. The most important ones took place in Spain. In Betgrimegion of
Flanderriginallyproposeda grid connection tagimedat compensating fothe lossesn grid
revenuelinked to the existing nemetering scheme. While this tax wiager considered illegal

and subsequentlysuppressed, it showthat the question of grid financings becomingan
essentiatonsideration the question was raised Ipplicymakers and grid operators in several
countries Other countries also applied retrospective measures that reduced the level of
financial support or changed the conditioapplyingto already existing PV systems. Bulgaria,
the Czech Republic, Itabnd Francehavediscussed or applied such measures in the last two
years.These changes will be described in depth in the future Trends report 2014.

SupportPoliciesEvolution

Themain feature that can be extracted from policies evolutions isdberease in financial
support due to PV system price declineratent years. Several ountries have recently
adopted a feedn tariff system mostly in AsiaChina and Japamplemented such financial
support scheme that develau the market rapidly On the other side,several countries
stopped theirfeed-in tariff policies this was the case in Austrabaltalyand several countries

in Europe tookindirect measures that stoppedV development (BulgariaSlovakiafor
instance)or reduced it (France, Belgn, and Germanyto mention only a few of them)
Countries that adopted a quotsystem with tradingof green certificates are diminishing:
Koreg Australiaand to a certain extent Belgium are still using this support scheme to
incentivize PV. Several countries are now supporting PV through a combination of incentives.

From producergo prosumers

¢KS ARSI GKIFGO t+ LINPRdAzZOSNE ¢Qdatif groduceds a2 y & A R
consumers of energyis evolvingapidly and policies areeingadapiedaccordinglyn several

countries Netmetering policies arbeingconsidered in some countrissich as Mexic{these

policies have previouslysupported market dvelopment in the USA, Denmarkhe

Netherlands and partially in Belgigrbut discussionsf the impact onutility businesssand

grid management have started in 2018 that respect, self€onsumption policies have been

adopted or are under discussion 8pain, France, Germangwitzerlandand several other

countries including Italy

Utility -scale PV

Finally for utility-scale PV systems, the tren@sint towards integration within electricity
systems: Germany and the UK pushed for integrating PV ileirieity markets through
market premiums osimilarfinancial instrument¢CfD in the UKyvhile in other countries, the
use of Power Purchase AgreemenBPA)o guarantee long term revenues for PV system
owners is favoured. The use Ghllsfor Tenderremains an important wayo grantaccess to
PV licences and financial support.



Evolution of Total Installed PV Capacity per Region

While Europe still represents a major part of all installations globally, the share of Asia started
to grow rapidly in 202 and this growthwas confirmedin 2013 It reached 59%©of 2013
installationswhile Europewent down from 82% in 2010 to 28% in 20E&yure 3 shows the
share ofcumulatedPV installations ifour regional market segments.
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Figure % Share of PV Installations per Region from 1992 to Z063MW

AC& DCNumbers Grid-tied and Off-grid

PVPS counts all PV installations, both-gadnected and offyrid. By convention, the numbers
reported refer to the nominal power of PVsgms installed. These are expressed in W (or
Wp). Some countriesuch as Spajrare reporting the power output of the PV inverter (the
device converting DC power from the PV system into AC electricity compatible with standard
electricity networks). The difference between the standard DC Power (in Wp) and the AC
power can range fromsalittle as 5% (conversion losses) to as much asR%mstancesome

grid regulations in Germarlymit output to as little as 70% of the peak power from the PV
system.Spain and Japan (since 2012) report AC numbers. The numbers indicated in this report
have been transformed to DC numbers to maintain the coherency of the overall report.
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TheTop 10 Gountriesin 2013

In the major evolutions, 9 of the top 10 markets for P2043 have installed at least 1 GW of
PV systems. Looking at the total installed capadifycountries are entering th& GW club.
Capacities fortte few countries that reporPV installations in AC power have been converted
in DC power to ease comparison wiliGreporting countries.

Installations-GW Total Installed CapacityGW
1 CHINA 11.3 GERMANY .8
2 JAPAN** 6.9 CHINA 18.3
3 USA 4.8 ITALY 17.6
4 GERMANY 3.3 JAPAN** 13.6
5 ITALY 1.5 USA 12.0
6 INDIA* 1.1 SPAIN** 5.6
7 ROMANIA* 1.1 FRANCE 4.6
8 GREECE* 1.0 AUSTRALIA 3.3
o) UK 1.0 BELGIUM 3.0
10 AUSTRALIA 0.9 UK 2.9

A\ J A\ J

Y Y

9 “GW COUNTRIES”"17 “ GW COUNTRI ES

* Non-PVPS Countrids™ Spain& Japardata delivered in AC, tise numbersarea DC recalculation.

Table 1¢ Top 10 Countries for Installations and Total Installed Capacity B QBIGW
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Electricity Production from PV

PV electricity production is easy to measure at a power plant but much more complicated to
compile for an entire country. In addition, the comparison between the installed base of PV
systems in a country at a precise date and the production of electfiomy PVare difficult to
compare Asystem installed in December will have produced only a small fraction of its regular
annualelectricity outpu; systems installed on buildings may not be at optimum orientation,
or may have partial shadirduringthe day; the weather in 2013 may not have been typical of
the long term averageg~or these reasons, the electricity production from PV per couasry
shownbelowestimates what the PV productia@ould bebased on the cumulative PV capacity

at the end of 2013close to optimum sitingorientation and average weather conditians

In several countriesthe PV contribution to the electricity demand has passed the 1%k.ma
Italy is atthe top with 7.8%6while the overall European PV contributiamaround 36 of the
Europearelectricity demand. Australia has also passed the 1% mark but larger consumers of
electricity such aslapan,China or the US& will require more installations to reach this
threshold In total, 15 countries already produce at least 1% of theictaldty needs with PV
(figure 4)

Figure 4shows how PV theoretically contributes to the electricity demanBVPS countriges
based on the Pinstalled capacityat end 2013.
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Theoretical PV Electricity Production Based on Installed Capacity end 2013
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Figure4 ¢ Theoretical PV Electricity Production Based on Installed Capa&643
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Conclusion andruture Prospectan PVPX ountries

PV technology today has become a major actor in the electricity set&everal countries
Globally, aleast160 TWh, od60 billionkWh will be produced i2014 by PV systems installed
and commissionedntil January 2014This represent@bout 0.85% of the electricity demand
of the planet,thoughsome countries have reached rapidly significant percentages.

This progressivgrowth of PV can be put in perspective with the development of renewable
power sources in several developed countries in 2013. Last year, renewable electricity sources
additions exceeded the level of conventional plant installations in some of the ragorti
countries:in Australia, PV and wind are progressing while conventional sources saw their
cumulative capacity decreasing. In Chinagewhthey installed more than 90 GW of new
power generation sources, coal and hydro dominated the electricity landscape but PV and
wind together represented more than 24 GW of new installations, compared with 40 GW of
new coal plants and 25 GW of hydropower. InalapPV installations were 10 times higher
than new conventional power plants but additional capacities for other renewables were
limited to some dozens of MW. In Korea, gas and coal power plant installations exceeded PV
installations almost 10 times in 281 And finally,n Europe, PV was th&econdsource of
electricity installed (powewise), dter wind andbefore hydropower (in 2011 and 2012, PV
was first) andahead of all other sources of electricity, from coal to nuclear.

In summary it is difficultd extrect a global pattern and despiits growth in the last years, PV
KFrayQi &St NBIFIOKSR | 6ARSALINBIR RS@St2LIYSyi
remains driven by a handful of countries.

The 100 GW mark wafenally crossed in the very first veks of 2013 and the PV installed
capacity continued tancreaseduring the year 2013 readaing at least 13.8 GW and most
probably slightly above B3GW in total

The growth of Asian markets in 2013 changes the PV market landsadmally With
declining prices in the laséw years, PV appeared on the radar of policymakers in charge of
energy policies in numerous countries and plans for PV developmentiheraasedrapidly

all over the world Meanwhile the development of PV remained centrated in 2013 in less
than 30 countries.

In PVPS countries, several Asian countries have announced their intention to continue
developing PVandthe market remains steady in North Ameriadere it could continue to

grow at a reasonable pace. In Euepphe picture is more contrasted witlhhcomplex process

of transitioning from the current financially supported market to a more competitive PV
market. All these elements considered together shaulaintainthe PVmarketin anupward

trend in the coming gars.
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Synthesis @ble

This table compilepreliminaryinformation valid as of20 March 204. PVPS countri€Hata

are issued by national experts. Data related to-BBAShon-member countrieshave been
delivered by the European Photovoltaic IndusAgsociation(EPIA)and the Solar Energy
Industry AssociatioiSEIArom the USA. Data br some countriesnay still be updated by
national authorities. Updated data will be published in the next edition of the complete
TRENDS report.

Solar irradiation dathasbeen provided by member countries or GIS data providers.

Electricity production is a theoretical calculation based on average irradiation data and the
instaled capacity at 31 December 201Real production data could differ due to differences

in irradiationacrossthe countries themselves and the characteristics of the PV power plants
considered.

Electricity consumption dathas been provided by official authorities. In most cases, 261
olderdata have been used when 2B#latawasnot yet available.

AUSTRALIA 3,255 848 SPAIN** 5,566 152
AUSTRIA 580 220 SWEDEN 43 19
BELGIUM 2,983 215 SWITZERLAN 740 300
CANADA 1,210 444 THAILAND 704 317
CHINA 18,300 11,300 TURKEY 15 6
DENMARK 532 153 UK 2,900 1,000
FRANCE 4,632 613 USA 12,022 4,751
GERMANY 35,500 3,304

ISRAEL 420 183 1,020 10
ITALY 17,600 1,461 2,162 88
JAPAN** 13,643 6,900 2,579 1,043
KOREA 1,467 442 2,319 1,115
MALAYSIA 73 42 1,100 1,150
MEXICO 100 45 524 0
NETHERLAND! 650 320 376 170
NORWAY 11 0,6 616 290
PORTUGAL 284 60

*: Non-PVPS Countries: Data reported by Eueropean Photovoltaic Industry Association
**: Recalculated capacities for countries reporting in DC

Table 2: Preliminary PV installations in 2013 and curivélatipacities at the end of 20X3in MW
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Data and analysis:
Gaétan Masson, IERVPS Task 1 Operating Agent
Images:
Cover picture: Utilityscale PV Systera8 MW Solar Frontier CiKibbutz Neot Semadalsrael
Pag.11: 70 MW Utilityscale PV plant, Kyocera, Kagoshima, Japan
Pag. 16: SolarTA€st facility in Aurora, Colorado, USBennis Schroeder / NREL
Disclaimer:
Please note that all historical figures provided in this brochure are valid at the time of
publication and will be revised when new figures are available.
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