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Outside Europe, Japan positions itself as the third largest market with 484 MW and shows an important growth potential thanks to favourable political support. The USA market finally took off significantly with around 475 MW installed in 2009 and appears as a potential leading market for the coming years. China and India ... 
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Introduction The EPIA Global Market Outlook for Photovoltaics (PV) from 2010 to 2014 is a key publication for the PV sector. Based on an internal analysis of market data from industry members, national associations, government agencies and electric utilities, the figures presented in this edition were discussed during EPIA’s annual Workshop on Market Potential and Production Capacity held in Rome in March 2010. For years, EPIA has put a great deal of effort into observing and analysing PV markets. Thanks to its intimate contact with key players of the industry, national PV associations and its deep knowledge of PV policies and support schemes, EPIA market figures are a credible and authoritative source of short-term market forecasts as well as long-term scenarios. With the massive growth of the market, data reliability is becoming a crucial issue: industry players, electric utilities and policy makers must count on reliable data to orientate their decisions, launch investments or plan legislation updates. EPIA is advocating for the availability of quick, transparent and reliable market information and therefore encourages the adoption of effective monitoring systems.
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Europe maintains leadership, with Germany as the World’s largest market With a cumulative PV power installed of almost 10 GW, including around 3.8 GW installed in 2009, Germany remains the World’s largest PV market although the recently announced Feed-in Tariff (FiT) cuts are expected to significantly affect the development of the national industry in the long run. In the mid-term, Italy appears as one of the most promising markets with an additional 730 MW already in 2009. Besides high sun irradiation, the new Conto Energia, which is expected to be announced in spring 2010, would continue to support the strong momentum of the Italian market. Czech Republic shows an important growth in 2009 with 411 MW installed but, due to unsustainable support schemes, the market is expected to shrink significantly in 2011. Thanks to a strong political willingness, Belgium made its entry into the TOP 10 markets with 292 MW installed in 2009. Due to a revision of the financial support scheme early 2010, the market is, however, expected to slow down slightly in 2010. France follows with 185 MW installed in 2009, with an additional 100 MW installed but not yet connected to the grid. In spite of huge potential, this clearly demonstrates the importance for France to solve grid connection issues in order to allow the market to develop. In Spain, the set-up of a market cap in 2008, combined with the effects of the financial crisis, constrained the market to a very low 69 MW installed in 2009. Finally, Greece, Portugal and to some extent the U.K. are showing interesting potential for growth in 2010 and beyond.



Japan and USA as leading markets outside Europe Outside Europe, Japan positions itself as the third largest market with 484 MW and shows an important growth potential thanks to favourable political support. The USA market finally took off significantly with around 475 MW installed in 2009 and appears as a potential leading market for the coming years. China and India are also expected to boom in the next five years with huge market potentials and impressive projects in the pipeline. Canada and Australia showed significant market development in 2009 and are open the way to the development of new markets. Brazil, Mexico, Morocco, Taiwan, Thailand, South Africa and many others are also seen as promising countries.
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A bright future for PV The 2010 World PV market could reach between 8.2 and 12.7 GW of new installations under the Moderate scenario and the Policy-Driven scenario respectively. In a PolicyDriven scenario, the World annual PV market could reach up to 30 GW in 2014 based, of course, on favourable conditions established by policy makers, regulators and the energy sector at large. The announced world-wide PV production capacity would also be sufficient to cover the expected evolution of the market in the coming five years. However the capacity increases will have to be scrutinised in the coming years to ensure that the effects of the financial crisis on investments will not reduce investments in new capacities. The PV market forecasts presented in this publication demonstrate a bright future for the PV market and industry in the coming 5 years.
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Historical PV Market development From the first space applications to the GW planned systems, more than 40 years have passed. The last decade has seen PV technology emerging as a potentially major technology for power generation in the World. The robust and continuous growth experienced in the last ten years is expected to continue in the coming years. By the end of 2008, the World cumulative PV power installed was approaching 16 GW and today, almost 23 GW are installed globally which produce about 25 TWh of electricity on a yearly basis. Europe is leading the way with almost 16 GW of installed capacity in 2009, representing about 70% of the World cumulative PV power installed at the end of 2009 while Japan (2.6 GW) and the US (1.6 GW) are following behind. China makes its entry into the TOP 10 of the World PV markets and is expected to become a major player in the coming years.
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Figure 1 - H  istorical development of World cumulative PV power installed in main geographies
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The annual market has developed from less than 1 GW in 2003 to more than 7.2 GW in 2009 in spite of the difficult financial and economic circumstances. After a 160% CAGR (Compound Annual Growth Rate) growth from 2007 to 2008, the PV market in 2009 continued to grow another 15% in 2009. While Germany reclaimed its leadership, many other markets have started to show significant development. South Korea and, in particular Spain, saw to the contrary their installation figures dropping.
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Figure 2 - Evolution of the World annual PV market 2000-2009 India
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PV Market Outlook a. The PV market in 2009 Despite the economic crisis, the PV market has continued to grow by almost 15% in 2009 compared to 2008 and the total power installed in the World raised by 45% up to 22.9 GW. This progression in 2009 is mainly due to the development of the German market which almost doubled in one year from 2 GW in 2008 to around 3.8 GW installed in 2009, representing more than 52% of the World PV market. Besides the development in Germany, other countries continued their progression in 2009. The Italian market installed 730 MW, making it clearly the second largest market world-wide. The market also developed significantly outside Europe with 484 MW installed in Japan and 477 MW (including 40 MW of off-grid applications) in the USA. Czech Republic and Belgium made impressive progress in 2009, with 411 MW and 292 MW installed, respectively. Given the size of those countries and the fast PV deployment, it is likely that this development cannot be sustained at such a pace in the coming years. Major developments were seen in France with 285 MW installed, 185 MW of which were already connected. Canada and Australia are emerging while South Korea failed to repeat the numbers of 2008. In the South of Europe, Portugal and Greece, two promising markets with huge potential, have delayed their kick-off, waiting for a more favourable context. The World leader in 2008, Spain, went down from 2,600 MW to only 69 MW in 2009, experiencing the combined effects of the financial crisis and the heavy regulatory market CAP which was set up in 2008. China appears as a new player in 2009 with about 160 MW installed, and India with around 30 MW. In these countries, the long-term development of the market has, nevertheless, still to be confirmed.



bl



m



ec



k



Re



pu



B e lg iu



Por tu



ly



Cz



Ita



SA



Rest of EU 63 S p ai n 6 9 2 gal 3



Res t of the Wor ld 143 a 66 A u s tr a li a 70 d Cana 8 a 16 0 o re th K ia 3 nd 16 0 Sou I ina Ch U



ic



Figure 3 - World and European PV markets in 2009 in MW
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The European Union represented 5.6 GW or 78% of the World PV market in 2009. And in Europe itself, the German market clearly dominates with 68 % of the EU market. The emergence of Italy as a major market for PV, combined with the ramp-up of France and the impressive growth of the Czech Republic and Belgium, compensated the slowdown of the Spanish market. One major change in 2009 is the emergence of new markets outside Europe, with Canada and Australia starting to develop while Japan and the USA show both a significant potential in becoming new GW markets in the coming years.



b. Market forecasts until 2014 As evidenced in the EPIA SET For 2020 study (www.setfor2020.eu), PV could provide up to 12% of the EU electricity demand by 2020 provided specific boundary conditions are met, and be competitive with other electricity sources in as much as 76% of the EU electricity market by 2020, in the absence of any form of external price support or subsidy. In the current pre-competitive phase, PV market deployment is, to a large extent, dependent on the political framework of any given country. Support mechanisms are defined in national laws. The introduction, modification or fading out of such support schemes have profound consequences on PV markets and industries. In March 2010, EPIA completed an extensive data collection exercise from among a highly representative sample of the PV industry, electric utilities, national associations and energy agencies. Based on the cross-checking of data and the consolidation of complementary market projection methods, EPIA has derived 2 scenarios for the future development of the PV industry. The Moderate scenario: This scenario is based on the assumption of a ‘businessas-usual’ market behaviour which does not assume any major enforcement of existing support mechanisms but takes into account a reasonable follow-up of the FiT aligned on the systems prices. The Policy-Driven scenario: In this scenario, EPIA expects the follow-up and/ or introduction of support mechanisms, namely Feed-in Tariffs, accompanied by a strong political will to consider PV as a major power source for the coming years. This must be accompanied with a removal of non-necessary administrative barriers and a streamlining of grid connection procedures. Under these two scenarios, the study analyses, on a country basis, the historical development of the PV market, existing support policies, their attractiveness and expected developments, administrative procedures in place, national renewable energy objectives and the potential for PV. Figure 4 - Moderate and Policy-Driven scenarios 35,000 30,000
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In the Moderate scenario, the European market could grow up to 6 GW in 2010 and stagnate in the coming 2 years (depending on the Czech market evolution), followed by a rebound in 2013. In the Policy-Driven scenario however, it could install as much as 8.7 GW in 2010 and up to 13.5 GW in 2014. For 2010, EPIA expects the World PV market to grow to around 8.2.GW under the Moderate scenario. Under the Policy-Driven scenario, it could reach around 12.7 GW. EPIA foresees the World market to reach 13.7 GW by 2014 under the Moderate scenario which would mean a CAGR of 14% over the period 2009-2014. For the Policy-Driven scenario, the annual market is expected to reach 30 GW with a CAGR of 33% over the period 2010-2014.



c. Regional distribution Figure 5 - Regional PV distribution in the World (Policy-Driven scenario) 30,000 25,000 20,000
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d. Detailed Global market outlook until 2014 Figure 5 - Regional PV distribution in the World (Policy-Driven scenario) Country Belgium
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e. Europe Figure 6 - Regional distribution by country in Europe - Policy-Driven
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Belgium The strong growth of the Belgian market in 2009 was well above expectations. With 292 MW installed, this places the country sixth in the World ranking. With its specific institutional context (energy is a regional competency shared among three regions), Belgium should be treated as at least two (for the two main regions) separate markets with specific incentives; the Flemish market alone reached 251 MW in 2009, benefiting from a well-designed Green Certificates scheme (which actually works as a Feed-in Tariff), combined with additional tax rebates and electricity self-consumption. Well-developed in the household and commercial segments, the Flemish market is nevertheless expected to decrease in 2010 due to the foreseen tariff decrease. In Brussels and in the Walloon region, the market reached 3 MW and 38 MW, respectively – restricted to household systems lower than 10 kW mainly - sustained by the same tax rebates and self-consumption schemes as in Flanders, with a complex yet generous Green Certificates Trading’s scheme. In this case, the price of the certificates varies on an exchange market, constrained by minimum and maximum prices. Other financial incentives in Wallonia were suppressed in 2009, amid stop-and-go discussions among policy makers that have slowed down the market. EPIA expects the total market to range between 240 MW and 280 MW of newly installed capacities in 2014, while the 2010 market should reduce to a more sustainable 140 to 200 MW. Figure 7 - Belgian Market History and Forecast until 2014
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Bulgaria With a good irradiation level, a strong Feed-in Tariff and a multi-GW pipeline of potential projects, the lack of PV deployment in Bulgaria can be explained by discouraging administrative procedures and heavily complex grid connection schemes. With less than 7 MW installed in 2009, the PV market could reach between 100 MW and 250 MW in 2014 if appropriate measures to streamline administrative procedures and simplify the grid connection are taken. It must be noted that the ground-mounted segment could be threatened by environmental policies before having even really started. Figure 8 - Bulgarian Market History and Forecast until 2014 1,000 900 800 700 600
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Czech Republic The combination of generous FiT and simple administrative procedures led to the booming of the Czech market in 2009, with 411 MW installed. Due to the price decline last year and the incentives review expected only in 2011, market growth could continue in 2010 at a hardly sustainable pace. EPIA expects the 2010 market to top 1 GW of newly installed capacities if nothing is done in the meantime to slow the market to a more reasonable level. The fast growth gave no time to the local industry to develop and could severely damage PV’s image in the country. At the beginning of 2010, some local stakeholders were trying to slow the market using grid limitation issues and other justifications that could damage future growth. Without an adequate reaction from policy makers, EPIA expects the market to collapse at the latest beginning of 2011 and to remain below 175 MW installed until 2014. A market collapse in 2010 could not be excluded given the context when closing this publication. However, a good political support could help to stabilise the market at sustainable levels for the coming years. Figure 9 - Czech Market History and Forecast until 2014 3500 3000 2500
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2006



2007



2008



2009



2010e



2006



2007



2008



2009



2010e 2011e 2012e 2013e 800 100 130 150 175 2014e



0



1



3



4



51



54



411



465



2011e



2012e



2013e



2014e



1,000



425



450



475



500



1,265



1,365



1,495



1,645



1,820



1,465



1,890



2,340



2,815



3,315



France With its well-designed Feed-in Tariff for Building Integrated PhotoVoltaics (BIPV), the French PV market is dominated today by BIPV applications for residential and commercial applications. The FiT revision that occurred in January 2010 strengthened the conditions to apply for the highest BIPV tariffs to avoid abuses. For ground-mounted systems, the French law introduces a correction coefficient that takes the difference of irradiation into account. Depending on the latitude, the northern regions can receive up to 20% of additional FiT in comparison with southern regions. In order to keep the return of PV investments within sustainable boundaries, EPIA advises revising the tariffs in due time to accompany the price reductions and avoid any risk of speculative market overheat as started to be observed in the last months of 2009. In 2009, 285 MW were installed but only 185 MW were connected to the grid due to long and slow administrative procedures. This situation has lasted for at least two years now and could put the brakes on PV deployment in France. Assuming this situation could finally be resolved in 2010, expectations for the 2010 French market top between 500 MW and 700 MW installed. In the Moderate scenario, the French market could reach 660 MW of new installations in 2014. In the PolicyDriven scenario and with a simplification of administrative procedures, the market could grow to 1.3 GW installed and connected to the grid in 2014. Under this scenario, the French PV market would become a leading country in the deployment of PV energy in Europe and world-wide. Moreover, the focus on BIPV, with stringent rules, is likely to support the development of innovative rooftop products and specific building applications. Figure 10 - French Market History and Forecast until 2014 6,000 5,000
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Germany Germany regained its number one position as the largest PV market in 2009. The combination of a proven FiT scheme, good financing opportunities, a large availability of skilled PV companies and a good public awareness of the PV technology largely contributed to this success. The revised figures from the German Bundesnetzagentur show a market of 2 GW in 2008, and a preliminary figure released in April 2010 estimates the market in 2009 to be at 3.8 GW, following a significant rush in the last month of 2009. An exemplary support mechanism in Europe, the German Feed-in Tariff is a privileged scheme to allow sustainable market. The possible reinforcement of the bonus for self-consumption could happen this year with the EEG (FiT law) revision and could further contribute to the sustainable deployment of PV applications for households. Depending on various boundary conditions, the German PV market could either come back to around 3 GW or develop further up to 4.5 GW in 2010. EPIA estimates that the market could stabilise in the 3 to 5 GW annual installations level by 2014 if the present support scheme is maintained, with adequate FiT decreases in line with the expected price decrease. The current political debate about the Feed-in Tariff decrease was not closed at the time of publication.
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A substantial decrease could jeopardise the development of the German industry, shifting the market to nonEuropean low-cost manufacturers and destroying jobs by thousands in the German industry. According to the last know government proposal to reform the EEG, the balance between segments could also change in 2010 with a reduction in ground-mounted systems if agricultural lands are banned as expected from the incentives. However, the self-consumption measures could favour local consumption for households and commercial buildings. Figure 11 - German Market History and Forecast until 2014
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Greece On top of a very good irradiation, Greece benefits from one of the most favourable FiT across Europe. With more than 3.5 GW of PV projects in the pipeline, Greece has been expected to play a leading role for the development of PV for a long time. However, project developers are overwhelmed by bureaucracy and administrative and regulatory uncertainty, which explains why few projects were implemented in 2008 and 2009. It is likely that the effects of the major economical crisis in Greece, combined with those barriers, could once again delay the market ramp-up. After the 36 MW installed in 2009 and a market of around 100 MW in 2010, EPIA expects, depending on the scenarios, the market to reach between 200 MW and around 600 MW in 2014. Figure 12 - Greek Market History and Forecast until 2014 2,000 1,800 1,600 1,400
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Italy Besides high sun irradiation, Italy offers a very attractive support scheme, mixing net-metering and a wellsegmented FiT. In January 2009, the Italian government extended the net-metering (Scambio sul posto) to PV systems up to 200 kW. This means the PV system owner can value the electricity he produces himself at the same price as the electricity he consumes traditionally from the grid. If, over a time period, there is an excess of electricity fed into the grid, the PV system owner gets a credit (unlimited in time) for the value of the excess of electricity. This measure can be considered as quite attractive for the residential, public and commercial sectors. On top of the value of the electricity itself, the PV system owner also gets a premium FiT on the total electricity produced by the PV system. Under the current FiT propositions made for the new Conto Energia, EPIA expects a continuous growth of the Italian PV market, possibly reaching the GW mark in 2010, under the grace period of the current Conto Energia. The future growth of the market will depend on the streamlining and harmonisation of administrative procedures, combined with an adapted decrease of the FiT in the third Conto Energia to cope with the expected price decrease. EPIA also expects, due to high electricity price, that residential grid parity during peak load hours could be approached already in 2011 or 2012 in the South of the country. With 730 MW installed in 2009, Italy took the second place in Europe and in the World and could become the second GW market in 2010. According to EPIA’s Policy-Driven scenario, the market could grow to 2 GW in 2014. The higher tariffs for Building Integrated PV systems (BIPV) also support the development of innovative products and applications for roof mounted systems. Figure 13 - Italian Market History and Forecast until 2014
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Portugal Despite high sun irradiation, PV in Portugal has grown timidly over the past few years, mainly with several largescale PV plants and some MW of micro-generation installations. If Portugal sets an appropriate support scheme for the widespread use of PV, EPIA believes that the Portuguese market could install up to 250 MW annually by 2014 in its Policy-Driven scenario. Figure 14: Portuguese Market History and Forecast until 2014 1,000 900 800 700
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Spain World leader in 2008 with 2,600 MW installed, the Spanish market went down to a very low 69 MW installed in 2009. The explanation can be found in the complex administrative procedures and delays related to the new CAP, combined with the prices decline that pushed many developers to delay their already approved projects and the effect on financing due to the economic crisis. The 2009 market remained concentrated in the large commercial and ground-mounted systems, with little place for households in the CAP. In a Moderate scenario, the market could reach about 700 MW in 2014. In the PolicyDriven scenario, EPIA expects that removing such a barrier could help developping the households market and drive installations up to 1 GW in 2014. The expected decrease in the Feed-in Tariffs in 2010 could delay the market recovery but EPIA expects a 600 MW market in 2010 with many installations coming from the allocated projects from 2009. Spain already experienced power generation overcapacities due to the electricity demand decline related to the economic slowdown. Despite high sun irradiation and PV potential, this has led the government to reduce the potential for PV and other renewable energy sources, which limits de facto the high potential of this market for the coming years. Figure 15 - Spanish Market History and Forecast until 2014 10,000 9,000 8,000 7,000
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The United Kingdom The introduction of a new Feed-in Tariff in the U.K. in 2010 could boost the deployment of PV in the country. With a sufficient irradiation in the South that can be compared with Belgium or northern Germany, the conditions for a market startup are completed; a market which development will fundamentally depend on the policy support put in place. EPIA expects the market to reach between 20 and 40 MW in 2010 and up to 250 MW in 2014 in a Moderate scenario. The potential could be higher with strong political support and we could see up to 500 MW of yearly installations in 2014 under a Policy-Driven scenario. Figure 16: The UK’s Market History and Forecast until 2014 1,000 900 800 700
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f. 2010-2014 forecasts and the “SET For 2020” targets The SET For 2020 study (www.setfor2020.eu) released by EPIA in 2009 identifies 3 possible PV deployment scenarios by 2020 that represent the real potential of this technology. The Baseline scenario envisages a business-as-usual case with 4% of the electricity demand in Europe ensured by PV in 2020. The Accelerated Growth scenario (6% of the demand) takes into account the maximum PV growth in Europe without major changes in the electrical infrastructure. And third, once those barriers are lifted and specific boundary conditions are met, the Paradigm Shift scenario targets up to 12% of the EU electricity consumption from PV by 2020. EPIA has compared the PV market forecasts until 2014 with these 3 scenarios. The result of this comparison has shown the following: • T  he Moderate scenario for PV until 2014 could miss the 4% target (SET For 2020’s Baseline scenario). However the difference in market performance to close the gap is limited and some policy changes could easily allow reaching the 4% target in 2020. • T he Policy-Driven scenario for PV until 2014 could overtake the 6% target in 2020 (the Accelerated Growth scenario) far from the 12% potential (Paradigm Shift scenario). The Paradigm Shift scenario would imply pushing towards an even stronger commitment of policy makers and the energy sector at large. The deployment in new markets (such as Turkey) and the improved deployment in existing markets will be necessary to follow the path to the 12% electricity production. In addition, while the Policy-Driven scenario forecasts for 2010 are above expectations to reach 12% in 2020, the gap will start to deepen from 2011 onwards – with insufficient installations to be able to follow the 12% path to 2020 – and will require significant measures to stimulate market development. In the Moderate scenario however, the targets of the Baseline scenario will not be reached, even if the gap remains manageable after 2014. All of this clearly indicates the importance of political support for PV during its pre-competitive phase, i.e. during the few years until grid parity will be progressively reached across geographies and market segments.
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Figure 17 - Market forecasts compared to “SET For 2020” targets 200,000 180,000
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g. World leading markets Japan With 484 MW installed in 2009, the relaunch of the Japanese residential PV programme, the launch of netmetering as well as support for local authorities and the private sector have been successful in dynamising the Japanese market. EPIA expects Japan to become a GW market in 2010 already according to the Policy-Driven scenario and in 2012 in the Moderate scenario. Firstly, Japan has set ambitious objectives to reach 28 GW of installed PV power by 2020 and 53 GW by 2030. Secondly, PV technology is well-established and widely integrated in the building environment. In addition, large plants should start to complement the already existing and welldeveloped residential market. Under the assumption of a coherent political framework to support the realistic targets, the market could reach between 1.2 GW in the Moderate scenario to 2.4 GW in the Policy-Driven scenario in 2014. Figure 18 - Japanese Market History and Forecast until 2014 15,000 12,500
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USA With many large ground-mounted projects in the pipeline, EPIA believes that the USA has started to become one of the top PV markets. With 477 MW installed in 2009 - 40 MW of which coming from off-grid installations - the year 2010 could see the market rise from 600 MW to a possible 1 GW of new installations. By 2014, the market could reach 3 GW installed that year in the Moderate scenario, while in the Policy-Driven scenario up to 6 GW could be installed. The difference between both scenarios originates from the market response to incentives in different states combined with the level of those support frameworks. With the State of California leading the pace in 2009, the immense potential of the American territory and the strong commitment of President Obama regarding renewable energies, the USA could represent a GW market already by 2010. Figure 19 - USA Market History and Forecast until 2014 20,000 18,000 16,000 14,000
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h. Emerging markets China A major PV manufacturer, China was until recently almost totally absent of the World PV market. But with more than 12 GW of large projects in the pipeline, it could rapidly become a major market in Asia and in the World. With high irradiation levels and a surge in the electricity demand, the potential for PV in China is huge and depends mainly on government’s decisions. According to the national energy plan of 2009, cumulative installed PV power is forecast to reach 20 GW at least in 2020, but the implementation details and the roadmap remain vague. At the time of publication, the Feed-in Tariff support was not yet announced. According to Chinese industry associations and government agencies, the 2009 market reached about 160 MW installed. For 2010, the market could grow up to 600 MW installed in the Policy-Driven scenario, while in 2014 it could range between 600 MW and 2.5 GW of new installations. Figure 20 - Chinese Market History and Forecast until 2014 10,000 9,000 8,000 7,000
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India Among the Sunbelt countries (located between 30 degrees North and 30 degrees South of the equatorial line), India has a specific role to play. With an increasing electricity demand and high irradiation levels, the country has definitively a huge potential for PV. The recent targets defined by the government (20 GW of PV in 2022) tend to favour the idea that this market could boom in the coming years. Starting from a low 30 MW installed in 2009, it could grow to 1.5 GW in 2014 in the Policy-Driven scenario and probably well beyond afterwards. The market size in 2010 will clearly depend on the political choices to possibly reach between 50 MW and 300 MW. Besides the National Solar Mission of 2009, the market expects much of the possible decision this year to define a longterm power purchase agreement that could definitively trigger PV deployment in India. Figure 21 - Indian Market History and Forecast until 2014 4,000 3,500 3,000
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Other Emerging Markets The arrival of Canada with 70 MW installed and Australia with a 66 MW market in 2009 shows that the World PV market is moving ahead. While in 2007, a market of 15 MW was sufficient to enter the World TOP 10 markets, the tenth country in 2009 required 70 MW and this number should range from 140 to 200 MW in 2010. This clearly indicates the growth of new markets behind the German leader. The South Korea case is more complex. After a good year in 2008, PV installations dropped to 168 MW in 2009 and the future of the market remains quite uncertain in 2010 and beyond, despite the country’s potential. In Europe, in addition to the markets developed here above, the Netherlands, Slovakia and Turkey are moving or showing a good potential in the coming years. Those markets are expected to range between 100 and 200 MW in a Moderate scenario, with up to 150 and 400 MW in a Policy-Driven scenario by 2014. Outside Europe, the number of potential markets is quite huge and the political will to consider PV as a major power source will strongly determine the development of PV markets in these countries. EPIA believes in particular that markets such as Australia, South Africa, Brazil, Mexico, Egypt, Israël and Morocco, to name a few, offer substantial potential.
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Global Production Capacity Outlook Note: The data and figures of the supply analysis presented in this publication represent end of the year production capacities and not current production numbers. To analyse the supply chain, EPIA took into consideration three types of figures: firstly, announced capacity, secondly, nameplate capacity and, finally, the actual production. Nameplate capacity is normally lower than the announced capacity due to non-realised expansion plans (for instance due to lack of financing) and/or production lines that became obsolete as technology has rapidly evolved and can no longer be competitive. Various reasons can explain why the current production numbers are lower than nameplate capacity: downtimes (maintenance, insufficient material and component supply), ramp-up phase or simply a lack of demand are the most common reasons. This document focuses on the announced production capacities. Based on these, some interesting insights in industry developments can be deducted.



a. Regional distribution of production capacity in 2009 Figure 22 - Production of Silicon, c-Si cells, c-Si Modules and Thin Film modules by geographies in 2009
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In 2009, the regional distribution of production capacities differed significantly depending on the type of product and its position in the value chain. C-Si cells and modules production capacity seemed to be dominated by Chinese and Taiwanese manufacturers (above 50% in both cases). European production capacity counted for almost 20% for c-Si cells and almost 30% for c-Si modules. In Japan, both figures are below 10% whereas the USA production counts for only 5%. The picture is different when considering solar grade silicon production capacity with up to 40% in the USA, followed by Europe and China, both having similar levels of production capacity (almost 20%) and Japan and the rest of Asia (both slightly above 10%). With respect to Thin Film production capacities, Europe leads with around 30%, whereas China, the USA, Japan and the rest of Asia (mainly Malaysia) each count for about 10 to 20% of Thin Film production capacities.



b. CAGRs across the PV value chain Figure 23 - Production Capacity vs. Market Outlook until 2014 (For the transition from tons to MW for silicon production, a conservative 9-10g/W has been assumed)
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EPIA expects the industry’s production capacity to grow with a CAGR (Compound Annual Growth Rate) of around 20-30% for the period 2010-2014, depending on the segment within the value chain. The upstream segment (silicon production) is expected to have the highest growth with about 30%. This is because initial year-toyear growth rates (until 2011-2012) are higher, which is a direct consequence of the silicon shortage of the last years. C-Si cell production capacity as well as module (combined c-Si and Thin Film) production capacity is expected to grow with a CAGR of around 22% during the next 5 years.
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c. Technology development Figure 24 - Production Capacity Outlook – Crystalline and Thin Film technologies (Technologies with market share below 0.5% are not represented)
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The level of announced capacities in 2009 was around 24 GW. EPIA expects these announced capacities to grow by about 30% in 2010 after which the year-to-year growth rate will level off to about 20% during later years to reach above 65 GW in 2014. The CAGR for c-Si modules will be about 22% whereas for Thin Film modules it will be around 25%. In 2009, the share of Thin Film in terms of capacity was around 22%. We expect this share to grow to 25% in 2013. While future capacity expansion of Si based Thin Film technologies will take place in China and Taiwan, other technologies’ production capacities (CdTe, CI(G)S) are expected to remain in the EU, the USA and Japan. The share of Thin Film in terms of actual production was lower (slightly below 20%) and was mainly driven by CdTe production from one single company (representing above 70% of the total Thin Film module production in 2009). For other Thin Film technologies (and especially for Si based Thin Film) the production was significantly lower whereas production capacity was not (showing low capacity utilisation rates). The reason is that during the silicon shortage over the last few years, many companies invested in Thin Film production facilities. Manufacturers are still ramping up, optimising the production and/or struggling to get to the optimal cost structure to be competitive. This is especially challenging with much lower prices of polysilicon which result in lower prices for c-Si modules.
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Conclusion: When supply meets demand As mentioned, the above analysis only holds for announced capacities; these figures differ from nameplate capacities and actual production but in any case give a very good understanding of industry trends. The comparison between production capacity and market demand could lead to misinterpretations such as a large overcapacity, for instance. Therefore it is very important to understand the actual nameplate capacity (considering only those equipments and facilities which can run at competitive cost). In the Policy-Driven scenario, the crystalline silicon supply chain could be utilised in 2010 at more than 80% of its capacities. This situation could lead to real shortages in the market due to specific failures in the chain, from electronic components of inverters to cell production. Those supply aspects may distort the market dynamics. This was the case when the market experienced an inverter shortage during 2009 as there was a very high demand from the German market. This was not due to capacity but to material/component supply from other sectors (in this case the supply of transistors). In this regard, a close look should always be taken at material supply like semiconductors materials (especially for Thin Film), glass, silver, chemicals and gases, etc. However, in order to avoid cases of shortage or oversupply, it is of the utmost importance to ensure a stable and sustainable market demand so that the industry can foresee market growth and plan their capacity accordingly. The demand for PV systems is heavily dependent on the general economic climate and most importantly on governments’ support schemes. Sustainable Feed-in Tariffs, together with simplified administrative and grid connection procedures as well as priority access to the grid, are considered the way to ensure such stable and sustainable demand.
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Introducing the PV Observatory Based on a strategic recommendation of the SET For 2020 study, EPIA has started to develop a PV Observatory end of 2009. It analyses existing PV support mechanisms, administrative procedures and grid connection frameworks across European countries. This new report, which shall be available in the course of 2010, aims at providing further transparency on the markets and helping policy makers to decide on the most appropriate schemes to support the simultaneous long term development of sustainable industry and market.
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Definitions Annual PV power installed Annual PV power installed (= annual PV market) refers to the difference of cumulative PV power installed between 2 consecutive years. Due to delays for installation and administrative procedures (for grid-connected systems), the annual PV power installed may differ from the annual shipments to a specific market. Note that according to EPIA’s definitions, retrofit of end-of-life PV systems and second-hand PV market are not considered, but these quantities are still very marginal. EPIA has chosen this methodology to avoid double counting the same quantities. BIPV Building Integrated PhotoVoltaics. This refers to specific technologies that can integrate in buildings, often in replacement of conventional materials. CAGR Compound Annual Growth Rate - The year-over-year growth rate of an investment over a specified period of time. Cumulative PV power installed The cumulative PV power installed refers to the sum of grid-connected and off-grid cumulative PV power installed at a certain moment in time. Feed-in Tariff (FiT) A Feed-in Tariff is an incentive structure to encourage the adoption of renewable energy through government legislation. The regional or national electricity utilities are obliged to buy renewable electricity (electricity generated from renewable sources, such as solar PV) at above-market rates set by the government. Grid-connected cumulative PV power installed This refers to the total PV power installed which is connected to the grid and registered by the energy regulator at the end of the year. Off-grid cumulative PV power installed Off-grid cumulative PV power installed refers to the total PV power installed which is on purpose not connected to the grid at the end of the year. PV power installed PV power installed is measured in Wp (Watt peak) and refers to the nominal power under Standard Test Conditions STC (1000W/m²/year, 25°C, 1.5 AM). To ease the reading, EPIA voluntarily omits the “p” symbol for “peak”. The reader should understand that W, kW, MW or GW stand for Wp, kWp, MWp or GWp.
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The European Photovoltaic Industry Association is the World’s largest industry association devoted to the solar electricity market. The association aims to promote photovoltaics at the national, European and world-wide levels and to assist its Members in the development of their businesses in both the European and in export markets.
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This lesson explores how Microsoft Dynamics CRM addresses the issues of global organizations, including tasks such as enabling languages, configuring.
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Guinée - Global Partnership for Education 

88% en zone rurale (de 69% en 2013), et la parité filles/garçons. 0,95 (0,88 en 2013). (ii) améliorer la qualité de l'éducation : le Taux d'Achèvement augmentera ...
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PAQUET - Global Partnership for Education 

26 févr. 2013 - Les priorités de la formation professionnelle et technique . ..... Le développement de l'enseignement des sciences, de la technologie et des ...... institutions spécialisées telles que l'Université, la SIL, l'Académie des Langues, ...
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Market Integration and Industrial Modernization: A Global ... .fr 

the China's middle class revolution and the rising lakhpati in India. Specifi- cally, we ... exports of manufactures as a share of total exports from industrialized coun- ... the original MSV model, we therefore choose to focus in the present analysi
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Madagascar - Global Partnership for Education 

telles la subvention des enseignants non fonctionnaires, la dotation de subvention aux Ã©coles pour leur fonctionnement et la dotation de kits scolaires Ã  tous les ...










 


[image: alt]





Bénin - Global Partnership for Education 

26 juin 2014 - l'éducation le principal pilier du développement durable de nos pays. ... premier cycle de l'enseignement secondaire et les étudiants non.
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PAQUET - Global Partnership for Education 

26 févr. 2013 - par la Guinée Bissau et la Guinée Conakry et à l'Ouest par l'Océan Atlantique sur une façade de 700 km. ... du Sud au Nord (300 mm concentrés en un mois et demi au Nord, 1400 mm répartis en quatre mois au ... Appartenant à la zone Fra
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