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Industry Overview 

 

Solar Energy Trends in Asia 2012 

Energy demand is projected to double in Asia-Pacific by 2030.  Accordingly, there is an urgent need for new 

and innovative ways to generate power and reduce greenhouse gas emissions. Solar energy has long been 

singled out as one of the strongest contenders amongst renewable energy sources. 

Several technologies are currently being tested in Asian markets, but only two broad sets of solutions have been 

commercialized for converting sunlight directly into electricity. These two types of solutions now dominate the 

Asian market: 

1. Solar Photovoltaic 

Solar Photovoltaic (“PV”) technology is also known as solar cells, with several cells making up a solar panel.  

The cost per watt in 2011 has been recorded at rates as low as US$1.60 down from U$3.00 in 2008.  Estimates 

point towards prices reaching levels lower than US$1.50 by the end of 2012. Several research sources indicate 

that US$1.00 per watt is a price level encouraging mass adoption of PV technology, making it competitive with 

coal and gas on a non-subsidized basis. 

2. Concentrated Solar Power  

Concentrated Solar Power (“CSP”) - the term refers to a system that uses lenses or mirrors and a tracking 

system to focus a large area of sunlight into a small beam.  The beam is used to heat a working fluid to power a 

mechanism similar to a steam based system.   The cost per watt varies as each power plant is unique and they 

are often custom made. Reportedly, some plants have achieved costs below US$1.5 per watt;   though this 

remains to be proven by the solar research community. 

These two types of solutions are battling it out to become the global industry standard for solar power.  Two 

markets play a crucial role in this battle in Asia: India and China. 

Concentrate Solar Power (CSP) Technologies  

Concentrate Solar Power (CSP) technologies are increasingly deployed in Asia. There are three technologies 

currently in use: 

  Solar Parabolic Trough; 

 Dish Stirling and; 
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 Solar Updraft Tower. 

Although solar parabolic trough seems to be having a leading role, a few power plants are running on solar 

Parabolic Through        Dish Stirling         Solar Updraft Tower 

 A parabolic trough 

consists of a linear 

parabolic reflector that 

concentrates light onto 

a receiver positioned 

along the reflector's 

focal line. 

 

 

 The reflector follows 

the Sun during the 

daylight hours by 

tracking along a single 

axis. 

 

 A working fluid molten 

salt is heated to 150–

350 °C (423–623 K 

(302–662 °F)) as it flows 

through the receiver 

and is then used as a 

heat source for power 

generation system 

 

 

Parabolic Through                                          

  

 The Solar Energy 

Generating Systems 

(SEGS) plants in 

California, Acciona's 

Nevada Solar One near 

Boulder City, Nevada, 

and Almeria’s SSPS-

DCS plant in Spain are 

representative of this 

technology 

 A dish Stirling or dish 

engine system consists of 

a stand-alone parabolic 

reflector that 

concentrates light onto a 

receiver positioned at the 

reflector's focal point. 

 

 The reflector tracks the 

Sun along two axes 

 

 The working fluid in the 

receiver is heated to 

250–700 °C (523–973 K 

(482–1292 °F)) and then 

used by a Stirling engine 

to generate power 

 

 

 

 

 

 

 

       Dish Sterling 

 

 Parabolic dish systems 

provide the highest solar-

to-electric efficiency 

among CSP 

technologies, and their 

modular nature provides 

scalability. The Stirling 

Energy Systems (SES) 

and Science Applications 

International Corporation 

(SAIC) dishes at UNLV 

 

 It’s a tall, hollow tower. As the 

sun shines down on the 

greenhouse glass, the air inside 

the greenhouse will heat up 

dramatically and want to rise.  

 

 As the wind blows upward it 

turns turbines located at 

intervals within the tower. 

 

 

 collector areas :7 kilometers 

(4.3 mi) in diameter, chimney 

height: 1,000 meters (3,281 ft)  

 

 

 Solar Up Draft in use: First 

Prototype in Spain, China, 

Australia, Botswana, Namibian, 

Turkey, Arizona, USA 
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updraft tower and dish Stirling technology. The following table compares scale, technology, pros-cons and the 

complexity of these CSP technologies.  

 

Market Analysis 

In order to analyze the industry we have adopted the framework developed by Michael E. Porter, in view of its 

simplicity and widespread adoption beyond the North American borders. This framework involves industry 

analysis and business strategy development derived from the assessment of key market forces that shape 

realities in most sectors: 

1. Competitors 

2. Suppliers 

3. Barriers for entry 

4. Substitutes  

5. Buyers 
 

Competitors  

There are hundreds of companies that supply energy and install plants in Asia. However, these are mostly small 

sized companies.  The largest facilities include both CSP and PV plants. The table below presents the top 10 

plants based on installed capacity: 

PV Plants: 

Power Station Country Operator 

 

Technology 

 

Technology Build Rank  

Sinan South 

Korea 

SunTechnics, 

Conergy 

Sharp, Conergy 

Korea 

PV 2008 1 

Geermu PV power 

plant 

China China Power 

Investment Corp. 

CPI Solar Power 

Xi’an Corporation 

Sinohydro Group 

Ltd, Sungrow 

PV 2010 2 

Hongsibao Solar 

Park 

China Ningxia Power 

Group company 

Ningxia Yinxing 

Energy  

Shanghai Porro  

PV 2011 3 

Sheyang PV power 

plant 

China Zhenfa Solar Power  Trina Solar PV 2010 4 

Jiming Hill, 

Xuzhou City PV 

power plant 

China GCL Poly Energy 

Holdings Co., Ltd.  

GCL Solar Limited 

Satcon Technology 

Corporation Jiangsu 

subsidiary of 

Silicon Technology 

Development Co., 

Ltd. 

PV 2010 5 

http://en.wikipedia.org/wiki/Hongsibao_Solar_Park
http://en.wikipedia.org/wiki/Hongsibao_Solar_Park
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Gochang power 

plant 

South 

Korea 

Gochang solarpara 

Co., Ltd 

Solar world AG PV 2008 6 

Taean PV plant South 

Korea 

LG Solar Energy LG Solar Energy PV 2008 7 

       

CSP Plants       

       

Power station Country Operator 

(competitor) 

Technology 

Supplier 

Technology Build Rank 

       

       

Yazd Intergrated 

Solar Combined 

cycle power station 

Yazd 

Iran 

MAPNA (Iran Power 

Plant Projects 

Management 

Company) 

DOOSAN & 

MAPNA 

CSP- 

Parabolic 

Trough 

2009 1 

BrightSource 

SEDC 

Rotem 

Israel 

BrightSource Energy BrightSource 

Energy 

CSP- 

(Power 

Tower) 

April 

2008 

2 

TSE1 – PT Kanchana

buriThail

and 

Thai Solar Energy SolarLite CSP- 

Parabolic 

Trough 

Januar

y 

2012 

3 

“Operators” column lists competitors in the Asian energy market. These are companies that sell energy to 

different types of buyers.  Technology column lists companies that supply technology and equipment for solar 

plants. These companies are further profiles in “suppliers” section of this paper. Some companies are vertically 

integrated and they provide both technology for power plants as well as operational management. In such cases 

larger companies may be mentioned twice in competitor and technology column. Smaller solar PV power plants 

in Asia, are described at the end of competitors section as well as in Exhibit-1.  

PV plants are more popular than CSP plants in Asia. China has larger plants than Japan and South Korea. 

However, South Korea owns the largest producing capacity plant. There is an unbalance of PV plants allocation 

in Asia.  

It is often hard to establish which company has done what and who ultimately has the largest stake in a specific 

plant as many companies merge, enter in alliances or disappear from the market.  Market is highly fragmented 

dominated by regional competitors, often government owned and vertically integrated. 

The top seven plants are located in only two countries: China and South Korea. Even Japan is not included in 

the group of top solar nations in Asia. One of the reason would be the government support for solar energy in 

there two countries. As for the CSP plants, the largest three are built in Iran, Israel and Thailand, which are 

geographically more western countries. 
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Largest PV Solar Plants in Asia  

No.1  

Plant: Sinan Solar Power Plant 

Operator: SunTechnics 

Location: Sinan, Jeollanam-do, South Korea 

Configuration: 24 MW 

Operation: 2009 

System supplier:  Conergy  

EPC: Dongyang Engineering & Construction 

Corporation 

 

Plant Profile: The Sinan solar power plant is a 24 MW photovoltaic power station in Sinan, Jeollanam-do, 

South Korea. As of 2009, it is the largest photovoltaic installation in Asia. The project was developed by the 

German company Conergy and it cost US$150 million. It was built by the Dongyang Engineering & 

Construction Corporation.1 

 

Operator Profile: SunTechnics Energy Systems Pvt. Ltd. is a company that operates the largest PV plant in 

Asia. It is 100% owned subsidiary of the German Conergy Group. This group is one of the world’s largest 

companies dedicated to solar energy. Since its foundation in 1999, “Conergy has converted over 1.25 gigawatts 

of renewable energy, almost 1 gigawatt of which has come from solar”
2
 

 

Conergy Korea was a system supplier for this plant. The company is changing its name to OSolar, and 

separates from Conergy of Germany, becoming a solar photovoltaic (PV) company in its own right. OSolar says 

will provide one-stop total solutions for solar PV projects from consulting, licensing, and design to construction 

and operation and maintenance (O&M) services with its global technology and network. The company has led 

the development of the Korean PV industry under its former name of Conergy Korea. It has implemented a 

variety of projects, including construction of the largest solar PV power plant (24 MWp) in Asia.2 

 

                                                           
1
 Sinan Solar Power Plant. Wikidepedia.en.wikipedia.org. n. d. web. November 20, 2012 

2
Renewableenergyfocus.com. www.renewableenergyfocus.com. January 22, 2010. Web. November 21, 2012 

http://www.renewableenergyfocus.com/


Page | 8 

 

 

 

 

No.2  

Plant: SDIC Geermu PV power plant 

Operator: China Power Investment Corp. 

Location: Qinghai Ge’ermu, China 

Configuration:200 Mwp 

Operation: 2011 

System supplier: Sinohydro Group Ltd 

EPC: Sinohydro Group Ltd3 
 

Plant Profile: SDIC Geermu with is a PV Grid Connected Power Plant located at the suburban belt of Geermu 

City, in Qinghai Province  China. The Phase I of the project has an installed capacity of 20MWp as well as a 

total of 201MWp PV power generation units, with each 1MWp PV module connecting two 500kW inverters.  

As the first connected grid PV power plant project in Qinghai, the SDIC Geermu PV Power Plant Project plays 

a leading role in development of renewable energy in Qinghai.4 

  

Operator Profile: China Power Investment Corporation (CPI) is one of the five Gencos (conglomerates) in 

China. It is a large, comprehensive energy group integrating power industries  coal, aluminium, railway and 

ports. The company has assets in hydropower, thermal power, nuclear power and new energies. It is one of the 

three companies in China that can develop, build and operate nuclear power plants. Founded on 29 December 

2002 with a registered capital of RMB 12 billion, CPI company is under the leadership of the State Council.5 

 

No.3 

Plant: Hongsibao Solar Park 

Operator: Ningxia power group company  

Location: Hongbaosi, Ningxia, China 

Configuration: 50 Wmp 

Operation:2011 

                                                           
3
 http://www.sinohydro.com/664-1000-517160.aspx, sinohydro, November 16, 2012 

4 http://sungrowpower.com/it/display.php?id=347 

5
 http://eng.cpicorp.com.cn/Corporate%20Profile.htm, China Power Investment Corporation, November 21, 2012 

http://www.sinohydro.com/664-1000-517160.aspx
http://sungrowpower.com/it/display.php?id=347
http://eng.cpicorp.com.cn/Corporate%20Profile.htm
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System supplier: Ningxia Yinxing Energy 

Shanghai Porro new energy co., Ltd 

EPC: Ningxia power group company, Canadian Solar  

 

Plant Profile: Ningxia Power Generation Group from China has undertaken a large  Power Plant Project in 

Hongsibao. The plant has installed power of 50MW and has been connected to the grid fsince 2011. Ningxia 

group of companies has fully integrated solutions for this plant. It is interesting to note that a 10 MW ground 

mounted solar project, a part of a 50MW solar plant, in Hongsibao, Ningxia, has been funded and constructed, 

with Canadian Solar’s JV Gaochuangte New Energy serving as the EPC contractor 

  

According to Canadian Solar, Ontarion based Canadian company, “this 10 MW project consists of an 8 MW 

fixed system and a 2 MW tracking system. The 10 MW project is expected to generate approximately 

13,511,167 KWh and will reduce CO2 emissions by 18,900 tons annually—the equivalent of saving 5,200 tons 

of standard coal. “ 

 

Operator Profile: Ningxia Electric Power Group was established in 2003, on June 28, in Ningxia Hui 

autonomous region. Autonomous region's government is holding large-scale of corporation share. The Ningxia 

Hui autonomous region people's government, Huadian power international co., LTD., Beijing energy 

investment (group) co., LTD. And Ningxia electric power development investment co., LTD., are all investing 

in the corporation in a joint venture model. The conglomerate is engaged in coal-fired power, wind power 

generation, coal, wind power generation equipment, coal chemical industry, new materials, and industrial 

automation instrument project development and construction and production business. Its involvement in 

energy sector is associated mainly with large power project constructions. 

 

The equipment and technology supplier for this plant is Ningxia Yinxing Energy Photovoltaic Equipment 

Manufacturing Co.,Ltd. This company  was established in 2006, as a part of a group Ningxia Electric Power 

Group. Ningxia Yinxing is also a Chinese state-owned and Shenzhen stock exchange listed company. It focuses 

on solar module producing and PV power generation solutions providing.. The company has penetrated 

international markets. It sells solar modules in Germany, Italy, Spain, UK, Cyprus, Israel, Nigeria, Mauritius, 

Malaysia, Thailand, North Korea, United States and Australia. 

 

 The company is interested in building long-term partnerships with distributors and PV integrators.  
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No.4  

Plant: Jinagsu Sheyang PV power plant 

Operator: Zhenfa  

Location: Shenyang, China 

Configuration: 20Mwp 

Operation: 2010 

System Supplier:  Trina Solar 

Polycrystalline, Monocrystalline,  

Thin-Film and Concentrated Photovoltaic technology 

 

Plant Profile: The Sheyang PV Power Plant is the largest intertidal zone power stations in China. Operator 

Zhenfa worked in collaboration with Trina Solar in delivering the project. The site covers 35 hectares of land. 

Zhenfa supplied and installed 831,642 solar panels of 230/235W to the project including the solar tracking 

system, polycrystalline, mono-crystalline, thin-film and concentrated photovoltaic technology. The project is 

expected to save 32,2346 tons of CO2 emissions annually, which are equivalent to 8.983 tons of coal consumed. 

The 20MW project is part of an100MW power plant.  

 

Operator Profile:  

Zhenfa New Energy Science & Technology Co., Ltd. (Zhenfa New Energy), founded in 2004, is one of the 

largest providers of integrated PV power generation systems in China. The company had an installed capacity 

of 410 MW by the end of 2011, and plans to increase its installed capacity to 1100 MW by March 2013. In 

eastern China, the company  combines solar facilities with local agriculture on coastal mud flats and fish ponds 

to create energy generating solutions that combine several renewable energy technologies. In western China, the 

company is developing PV power stations in areas that are covered by deserts. According to the company “the 

self-adaptive single-axis solar tracking system, which is independently developed by Zhenfa, can increase 

energy efficiency of the power generation system and help to achieve solar power grid parity”.   

The company is spreading in international markets. Zhenfa Solar Power Australia Pty Ltd is a 

specialized solar systems integrator, and a subsidiary company of the Zhenfa Group. The company specializes 

in photovoltaic system designs, supplying of materials, contracting and project finance. 

Zhenfa leverages its close relationships with manufacturers in China, as well as its experience in 

engineering, procurement and construction of solar power plants, to open the path in Australia. 
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Zhenfa’s current focus is on commercial and utility-scale solar development. Zhenfa does this through offering 

solar PV systems via Power Purchase Agreements, Solar Leasing arrangements and deployment through other 

financial arrangements. Through these types of financing options Zhenfa hopes to make solar more affordable..
6
 

 

No.5 

Plant:  Jiming Hill, Xuzhou City PV power plant  

Operator: GCL-Poly Energy Corp. 

Location: Xuzhou, China 

Configuration: 20 Mwp 

Operation: 2009.10-2009.12 

System supplier: GCL-Poly Energy Corp. 

EPC: GCL-Poly Energy Corp. 

 

Plant Profile: The 20 MW Xunzhou solar power plants are located on 400,000 square meters (99 acres) of 

hillside in Xuzhou City, Jiangsu Province.  GCL Solar Limited (Nanjing, China), is a company in charge of 

development of this PV complex. Satcon Technology Corporation (Boston, Massachusetts), a provider of utility 

scale power solutions for the renewable energy market, has acted as a major technology suppliers in this project. 

In 2011, the US company has delivered 23 megawatts (MW) of its "PowerGate Plus" 500 kilowatt (kW) solar 

photovoltaic (PV) inverters to it Chinese partner.  
 

Operator Profile: GCL-Poly is a solar company registered in Cayman Islands with key operations in Honk 

Kong and China. The company has positioned as one of the leading poly-silicon and wafer suppliers in the 

world, silicon products to the solar industry. GCL-Poly is one of the top green energy suppliers in China.  

Raizing from manufacturing roots in China, GLC Poly is growing into an operator of PV plants. 

4 

No. 6 

Plant:  Gochang Solar Park Korea  

Operator: Gochang solarpara Co., Ltd 

Location: Gochang, Jeollabukdo, South Korea 

Configuration: 14.98MW 

Operation: 2008 

System supplier: Solar world AG 

EPC: Gochang solarpara Co., Ltd.7 

                                                           
6 http://www.zhenfasolar.com.au/about-us 

http://www.zhenfasolar.com.au/about-us
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Plant Profile: Gochang PV power plant is a grid-connected photovoltaic power plant located in Gochang-

Gun,Jeollanbuk-Do, Republic of Korea. The installed capacity of this plant is 15MW. The area covered by this 

project is about 390,885m2 and annual amount of generated electricity can go up to 22,183MWh. So through 

that generated electricity will reduce GHG emission about 13,523tCO2e/year and 135,225tCO2e in 10 years.8 

One of the key technology suppliers for this plant is SolarWorld. This is a German company that manufactures 

and markets photovoltaic products. It specializes in integrating all components of the solar value chain, from 

feedstock (silicon) to module production, from trade with solar panels to the promotion and construction of 

turn-key solar power plants. The group controls the development of solar power technologies at all levels in-

house.
9
 

 

No.7 

Plant: Taean PV Plant  

Operator: LG Solar Energy 

Location: Taean, Chungcheongnam-do, Korea 

Configuration: 13.772MW 

Operation: 2008 

System supplier: LG Solar Energy 

EPC: LG Solar Energy 

 

Plant Profile: The Taean Solar Farm PV power plant project has been developed by Taean Solar Farm Co., 

Ltd, The purpose of this project is to generate electricity by using solar energy and to reduce the greenhouse 

gases emissions in Korea. Total installed capacity of the PV power plant is about 1.59MW. The PV power plant 

which is composed of 9,090 pieces of PV module (175Wp) is expected to generate 2,368.9 MWh per annum. 

The generated electricity by the plant will be provided to the Korea Power Grid. Currently, the electricity 

generated by the Korea Power Grid is relatively carbon intensive. Therefore, this project is expected to reduce 

the emissions of greenhouse gases by an estimated of 1,517.31 tCO2e per year..10 

 

                                                                                                                                                                                                                        
7 Gochang solarpark 14.98MW photovoltaic power plant Project. New CDM Projects. Newcdmprojects.in. n. d. web. November 20, 2012. 
8  DEVELOPMENT MECHANISM PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) Version 03. Unfccc. Cdm.unfccc.int. web. 

November 20, 2012. 
9SolarWorld.Wikipedia.en.wikipeida.org. n. d. web. November 21, 2012. 
10  DEVELOPMENT MECHANISM PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) Version 03. Unfccc. Cdm.unfccc.int. web. 

November 20, 2012 
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One of the key suppliers and an operator for this project is LG Chem.  Formed in 2007 to allow LG Chem to 

supply polysilicon to LG Electronics for production of solar cells. 

 

Operator Profile
 11

 LG Solar Energy was formed in 2007 as a subsidiary of a South Korean company. LG is a 

South Korean electronics and chemicals giant. With the help of the South Korean government it recently 

entered the solar PV market as well as the country increasingly tries to market itself as a ‘green superpower’. 

LG Solar Energy was set up to produce polysilicon for solar PV wafers and it is already selling solar modules in 

South Korea and in Europe. It hopes to expand its production to 1 Gigawatt by 2012. LG Electronics produces 

solar cells and plans to invest 1 trillion won by 2015 aiming to generate revenue of 3 trillion won. The 

company’s aim is to expand its business to 1,000 MW by 2013. LG already operates a vertically integrated plant 

in Korea but hopes to establish more plants in the US. 

 LG Solar exports to the EU and hopes to expand to other parts of the world. LG panels tend to be quite cheap 

compared to many other makes but are not particularly distinctive in terms of efficiency and there are some 

makes which are even cheaper than LG. One website however does mention that LG’s panels are ‘uniquely 

designed to drain liquid’ which is quite interesting, while the frames are apparently designed for easy handling 

while at the same time being fairly robust. The company’s warranty seems to be fairly standard with a 5-year 

quality of workmanship warranty, 12 years output warranty at 90% and 25 years at 80% (9) 

 CSP Solar Plants in Asia 

No.1 

Yazd Intergrated Solar Combined cycle power station
12

  

Location: Yazd: Iran 

Operator: MAPNA (Iran Power Plant Projects 

Management Company) 

Supplier: DOOSAN & MAPNA 

Installed Capacity: 467MW 

Technology:  CSP- Parabolic Trough 

Year of Operation: 2009 

 

Plant Profile: Yazd Integrated Solar Combined Cycle 

                                                           
11LG Chem. Wikipedia. en.wikipedia.org. n. d. Web. November 21, 2012.  

12http://en.wikipedia.org/wiki/Yazd_integrated_solar_combined_cycle_power_station 

http://en.wikipedia.org/wiki/Yazd_integrated_solar_combined_cycle_power_station
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Power Station: is a hybrid power station situated near Yazd, Iran which became operational in 2009. It is the 

world’s first combined cycle power plant using solar power and natural gas. The plant has capacity of 467 MW 

and uses solar energy to augment its segment generation by concentrating solar power technology. Yazd 

Integrated solar combined cycle power station was the eighth largest solar power plant in the world by the start 

of 2010.  

Key technology suppliers is DOOSAN
13

: Doosan Group is a South Korean conglomerate company. It 

has recently acquired SKODA power thus making it a full swing in power plant global competitors. Doosan’s 

core businesses are based on ISB (Infrastructure Support Business). Doosan has core technologies for boilers, 

turbines and generators. Doosan was ranked 4
th

 among ‘World’s Best 40 Copmanies 2009’ by the U.S. 

economics magazine. 

 

Operator Profile: The plant is operated by Iranian public utility company MAPNA
14

: MAPNA Group is a 

group of Iranian companies involved in construction and installation of energy production machinery, including 

boilers, gas and steam turbines, electrical generators as well as industrial scale petroleum processing 

installations, railway locomotives and wind power. Founded in 1993, group aimed of developing indigenous 

knowledge production capacity for petroleum facilities, power plants and other industrial facilities, and as a 

contract management company. 

.  

No.2 

Plant Name: BrightSource SEDC
15

 

Location: Rotem/ Israel 

Operator: BrightSource Energy 

Supplier: BrightSource Energy 

Installed Capacity: 6MW 

Technology: CSP- Central Receiver (Power Tower) 

Year of Operation: April 2008 

 

Plant Profile:  The SEDC is a plant and a testing facility operated by Bright Source Energy Group. The plant is 

located in the Rotem Industrial Park in Israel’s Negev Desert, about 157kmsouth of Jerusalem. “The SEDC is a 

scaled cross-section of a typical commercial plant and serves to demonstrate BrightSource Energy’s proprietary 

                                                           
13 http://www.doosan.com/en/main.do  
14 http://www.mapna.com/en/Pages/default.aspx  
15http://www.csp-world.com/cspworldmap/brightsource-sedc 

http://www.doosan.com/en/main.do
http://www.mapna.com/en/Pages/default.aspx
http://www.csp-world.com/cspworldmap/brightsource-sedc
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LPT solar thermal technology. The six megawatts-thermal facility has been tested and verified by an 

independent engineering firm, and found to produce the world’s highest temperature and pressure solar steam. 

In a full-sized, commercial plant, this utility-grade superheated steam is piped from the boiler to a standard 

turbine to generate electricity.” 

 

Company Profile: BrightSource Energy
16

: BrightSource Energy is an Oakland, California corporation that 

designs, develops and deploys concentrating solar thermal technology to produce high value electricity and 

steam for power, petroleum and industrial-process markets worldwide. BrightSource Industries (Israel) Ltd is a 

wholly owned subsidiary of BrightSource Energy Inc., based in Israel, currently developing  a number of solar 

power plants in Southern California.  

 

No.3 

TSE1 – PT
17

  

Location: Kanchanaburi/ Thailand 

Operator: Thai Solar Energy 

Supplier: SolarLite 

Installed Capacity: 5MW 

Technology: CSP- Parabolic Trough 

Year of Operation: January 2012 

 

Plant Profile: SolarLite
18

: SolarLite from Mecklenburg-Western Pomerania, Germany stands for innovation, 

technology and globality. The company develops and builds solar thermal parabolic through power plants 

(CSP) based in direct steam generation for the production of electricity with the option of combined heat and 

power generation. SolarLite directly generates steam and is therefore more efficient, cost-effective and 

environmentally friendly.  SolarLite regards itself as a general contractor for turnkey ready power plants. Its key 

competence lies in solar field design and the manufacturing of parabolic trough collectors.  

 

Operator Profile: TSE1-PT
19

: Thai Solar Energy Co. Ltd. (TSE) was established in 2008 based in Bangkok, 

Thailand. TSE is the first in Southeast Asia to have effectively applied an advanced technology to utilize the 

                                                           
16 http://www.brightsourceenergy.com/  

http://en.wikipedia.org/wiki/BrightSource_Energy  
17http://www.csp-world.com/cspworldmap/tse1-pt 
18 http://www.solarlite.de/en/about_us.cfm 
19 http://www.thaisolarenergy.com/  

http://www.brightsourceenergy.com/
http://en.wikipedia.org/wiki/BrightSource_Energy
http://www.csp-world.com/cspworldmap/tse1-pt
http://www.solarlite.de/en/about_us.cfm
http://www.thaisolarenergy.com/


Page | 16 

 

sun’s radiation and converting it into green energy. Project TSE 01 is Thailand’s first commercial solar thermal 

plant located in the Kanjanaburi province. This self sufficient solar thermal plant provides clean and sustainable 

electricity for the residence. TSE is now working on TSE 02 Project in Dermbangnangbwad Distrcit, 

Suphanburi.  

 

Smaller Solar Power plants 

 

In addition to big plans there are a lot of smaller plants operated by different companies that are attempting to 

penetrate Asian market. Here are few examples that illustrate the diversity of players in this sector: 
 

Name: Ayuthaya - PV Power Plant  

Location: Thailand 

Operator: Annex, Cagayan Electric Power 

Configuration: 3 MWp 

Operation: 2010 

Technology supplier: Conergy 

EPC (Engineering, Procurement and Construction): 

Conergy, Annex 

 

In March 2010, Conergy, Yanhee Solar, and Annex Power formed a consortium to build the largest Thai solar 

power plant to date in Ayuthaya, 70km north of Bangkok. Annex Power is a company that operates this facility. 

Annex Power is one of the leading renewable energy company in the Indochina (between India and 

China) region. This company generates clean energy and energy efficiency for utilities in the region.  Annex 

Power has installed hundreds of PV, Small Wind and Hybrid systems in Thailand and other countries around 

the world.  
 

Name: Indahag- PV Power Plant  

Location: Philippines 

Operator: Cagayan Electric Power & Light Co. Inc. 

Configuration: 1 MWp 

Operation: 2004 

Technology supplier: Sharp 

EPC: Sumitomo Japan 
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This was the largest PV plan in the developing world at completion on 26 Sep., 2004. Installing cost was 

$5.3mn. The turn-key contractor was Sumitomo Corp. a giant conglomerate from Japan in cooperation with 

Japanese Sansha that has manufactured the inverters. The balance of system components were procured locally. 

Cagayan Electric Power & Light Co Inc operates the plant. Cagayan Electric Power & Light Co Inc is 

the leading electricity provider and Distributor Company in the Philippines.  

This company provides energy to sector leading companies,  especially in Thailand such as Pilipinas Kao, Inc. 

(PKI), Elegant Chemical Alloy Corp. (ECAC), Mindanao Silicon Metal Corp. (and Rio Verde Bulk Water 

Corp. The biggest power plant that Cagayan Co. operates is Indahag. 

 

Name: Xigaze – PV plant  

Location: China 

Operator: Linuo Power Group 

Configuration: 30 MWp 

Operation: 2011 

System supplier: Linuo Power Group 

EPC: Linuo Power Group 

 

This PV plant is 3km northwest of Tibet's second largest city Xigaze, at 3,895m elevation. It cost Rmb 800mn 

and covers 30ha. It is operated by Linuo Power Group 

Linuo Power Group is an international high-tech entity headquartered in China. It is a growing 

corporation, specializing in R&D. It manufactures and sells solar cells, modules, and PV power generation 

systems. Linuo Power Group, as a secondary group of the Linuo Group, consists of three subsidiaries (Linuo 

Solar Power Holding Co., Ltd., Linuo PV High-tech Co., Ltd., and Linuo Power Engineering), aiming at 

becoming “The expert of solar power generation”, concentrating on cells, modules and solar power generation 

engineering. 

Linuo Power Group operates a global market network covering Europe, America, Asia and Africa, with 

warehouses in Germany, administrative offices and warehouses in USA. They have established close 

collaborative relations with over 20 international distributors all over the world so as to assure prompt response 

to global customers needs.  Linuo is a vertically integrated entity which produces its own technology. Its 

technological solution is included in a Supplier section. 



Page | 18 

 

Suppliers 

Suppliers market for solar technologies is highly fragmented. There are hundreds of small and large companies 

trying to expand market share, develop innovative technologies and generate benefits associated with an early 

entry in a lucrative market. 

 According to our research, most PV product suppliers are in China. However, many companies present in 

Asian markets are subsidiaries or joint ventures created with the USA, German and Japanese companies. Below 

are the major suppliers for the top seven PV plants and the three CSP plants. 

PV plants suppliers: 

1. Sharp: Sharp is one of the world’s leading innovative developers and manufacturers of LCD and solar 

technology, as well as electro-technical components in the areas of optoelectronics, infrared and flash 

memory electronics. 

 Sharp is currently among the leading manufacturers of solar cells and modules in the world, and covers the 

entire photovoltaic market in Europe. As a solar specialist from the outset, Sharp has conducted pioneering 

work which continues to make groundbreaking progress in solar technology. Whether they are efficient and 

reliable energy suppliers for properties, farms, solar parks, industry or public buildings, Sharp’s solar 

modules and systems have proved their worth around the globe. As such, the company plays a major role in 

successfully establishing solar energy throughout the world.
20

 

2. Sinohydro Corporation Limited, was established since 2004 Sinohydro with registered capital of 

830,000,000 RMB (about US$122 million).   

Sinohydro Corporation Limited is actually the organizer and the implementer of the international 

management strategy of SINOHYDRO as well as the platform which assembles the systematic international 

resources of SINOHYDRO. In charge of the overseas operations, the company works closely with a 

network of  18 engineering and construction sub-companies and factories, while sharing the qualifications, 

achievements and the iconic identification with Sinohydro. 

Sinohydro is present throughout the world with 65 overseas branch-companies and representative offices.
21

 

                                                           
20 http://www.sharp.eu/cps/rde/xchg/eu/hs.xsl/-/html/unternehmensbereich-solar.htm 
21 http://eng.sinohydro.com/en/idems/companyDetail.asp?ArticleID=103&ClassID=66, SINOHYDRO, November 21, 2012 

http://www.sharp.eu/cps/rde/xchg/eu/hs.xsl/-/html/unternehmensbereich-solar.htm
http://eng.sinohydro.com/en/idems/companyDetail.asp?ArticleID=103&ClassID=66
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3. Shanghai porro new energy co., LTD. is a corporation in solar energy industry chain to provide solar 

polysilicon materials for manufacturers. In the mean time, Porro also provides poly process and production 

equipment etc. to solve hardware and software problems. Porro uses  their own patent technology 

production 6N solar polysilicon materials and equipment to provide for solar cell production manufacturers, 

polycrystalline silicon ingot manufacturer, monocrystalline silicon vendors with inexpensive high-quality 

software and hardware equipment and products. 

4.  CPI Solar Power Xi’an Co., Ltd., a wholly subsidiary of Hydropower Development Co., Ltd and the 3rd 

level enterprise held by CPI, is specialized on the project construction, and product research, production and 

operation concerning solar photovoltaic industry. CPI Solar Power Xi’an Company will try to improve its 

core competitive competence and develop itself into a top tanked photovoltaic enterprise in the world. 

At present, the Company is preparing to carry out the following  project: 

XI'AN 1000MW Solar Photovoltaic Battery and Module Project 

With a total investment of RMB 5 billion, 1000MW solar photovoltaic battery project is planned to be in 

commissioning in 2011. The construction of 1000MW solar photovoltaic battery plate and 1000MW solar 

photovoltaic battery module project will be completed prior to 2015 at Shaaxi Province.
22

 

 

5. Trina solar, Founded in 1997,  by Chairman Jifan Gao, along with a small group of scientists during the 

infancy of the Chinese solar PV industry. The headquarter is in Changzhou, Jiangsu, China Trina Solar is 

one of the world's foremost PV companies. Fully vertically integrated from the production of ingots to 

modules into both mono and multi crystalline technologies, Trina Solar offers high quality modules and 

solar solutions. With more than 12 offices worldwide, Trina Solar has partnerships with leading installers, 

distributors, utilities and developers in all major PV markets.
23

 

 

6. Golden Concord Holdings Limited ( “GCL” or “GCL Goup” ) is a world-class green energy developer, 

operator and supplier with its core business in green energy, energy) conservation and energy storage. Since 

its foundation, GCL has sought to engage in green power, photovoltaic materials, solar PV generation, 

photoelectric technology, energy storage, energy logistics, and energy efficient property. In Nov. 2007, 

GCL-Poly Energy Holdings Limited (3800.HK) (“GCL-Poly”), a subsidiary of GCL, was listed on the Main 

                                                           
22 http://www.cpisolar.com/en/index.asp 
23 http://www.trinasolar.com/ap/about-us-ap 

http://www.cpisolar.com/en/index.asp
http://www.trinasolar.com/ap/about-us-ap
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Board of the Hong Kong Stock Exchange，which is the world’s leading polysilicon and wafer supplier as 

well as a top green energy investor and operator in China.
24

  

 

7. LG solar energy: LG is a South Korean electronics and chemicals company. With the help of the South 

Korean government it recently entered the solar PV market as well as the country increasingly tries to 

market itself as a ‘green super power’. The company has started to produce solar PV products through a 

number of subsidiary companies, particularly LG Solar Energy (formed in 2007) and LG Electronics. LG 

Solar Energy was set up to produce polysilicon for solar PV wafers and it is already selling solar modules in 

South Korea and in Europe. It hopes to expand its production to 1 Gigawatt by 2012. LG Electronics 

produces solar cells and plans to invest 1 trillion won by 2015 aiming to generate revenue of 3 trillion won. 

The company’s aim is to expand its business to 1,000 MW by 2013. LG already operates a vertically 

integrated plant in Korea but hopes to establish more plants in the US.
25

 

 

8. Sungrow Power Supply Co., Ltd. From China is a high-tech enterprise specializing in production if 

equipment for renewable energy including solar PV and wind power. The company’s products range from 

grid-connected PV inverter, wind power converter to distributed power supply. It also provides development, 

construction and operation management of renewable energy generating system.  Founded in 1997 by Mr. 

Renxian Cao, Sungrow has become one of the leading manufacturers in the world PV inverter, With more 

than 1000 employees of which over 30% are R&D engineers, and representative offices and branch 

companies in France, Italy, Germany, Canada, Australia and other countries.  Sungrow was officially listed 

on the Shenzhen Stock Exchange in November 2011. It is listed among top 10 of The Most Potential 

Chinese Public Companies by Forbes in 2012.  According to a report of IMS research, Sungrow ranked the 

5th largest PV inverter manufacturer in the world in 2011 . 

CSP plants suppliers 

1. Doosan: Doosan Group is a South Korean conglomerate company. It has recently acquired SKODA power 

thus making it a full swing in power plant global competitors. Doosan’s core businesses are based on ISB 

                                                           
24 http://www.gcl-power.com/en/about.php 
25 http://www.pvpanelguide.co.uk/guides/lg-solar-panels/ 

http://www.gcl-power.com/en/about.php
http://www.pvpanelguide.co.uk/guides/lg-solar-panels/
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(Infrastructure Support Business). Doosan has core technologies for boilers, turbines and generators. 

Doosan was ranked 4
th

 among ‘World’s Best 40 Copmanies 2009’ by the U.S. economics magazine.
26

 

2. Mapna: MAPNA Group is a group of Iranian companies involved in construction and installation of energy 

production machinery, including boilers, gas and steam turbines, electrical generators as well as industrial 

scale petroleum processing installations, railway locomotives and wind power. Founded in 1993, group 

aimed of developing indigenous knowledge production capacity for petroleum facilities, power plants and 

other industrial facilities, and as a contract management company.
27

 

3. SolarLite: SolarLite from Mecklenburg-Western Pomerania, Germany stands for innovation, technology 

and globality. The company develops and builds solar thermal parabolic through power plants (CSP) based 

in direct steam generation for the production of electricity with the option of combined heat and power 

generation. SolarLite directly generates steam and is therefore more efficient, cost-effective and 

environmentally friendly.  SolarLite regards itself as a general contractor for turnkey ready power plants. Its 

key competence lies in solar field design and the manufacturing of parabolic trough collectors 

In conclusion, there are more PV suppliers than CSP suppliers in Asia. Also, the PV suppliers are concentrating 

in China, Japan and Korea. Those countries are the main exporting counties of PV panels. while in the mean 

time, China has a large potential domestic PV demands due to the rapid development of PV technology and 

great incentives from its government. The CSP supplier is comparatively scarce, both the large Israel Bright 

Source SEDC and Thailand TSE1-PT CSP plants have to outsource their suppliers to American and Germany 

companies. 

 

Buyers 

We can classify buyers into two broad categories: public or government and private buyers 

Government: Government buys solar energy and delivers to end users like they provide electricity. So 

governments buy solar energy at large scale and provide it at reliable rates to needy people. So in this case 

governments’ works as an intermediaries to provide solar energy at the convenience. Individuals, groups or 

                                                           
26 http://www.doosan.com/en/main.do  
27 http://www.mapna.com/en/Pages/default.aspx  

 

http://www.doosan.com/en/main.do
http://www.mapna.com/en/Pages/default.aspx


Page | 22 

 

industries buy energy from government. As the conventional energy sources are scarce and expensive, so it not 

possible for government to provide those energy sources to everyone and everywhere. Government can easily 

overcome this problem through solar energy. Government offers subsidized solar energy to needy and poor 

people. 

Private buyers:  This group includes residential and industrial buyers. 

Residential 

In solar systems connected to the electricity grid, the PV system supplies electricity to the building and any 

daytime excess may be exported to the grid. Batteries are not required because the grid supplies any extra 

demand. However, to be independent of the grid supply, battery storage is needed to provide power at night. 

Demand is driven by the desire of individuals or companies to obtain their electricity from a clean, non-

polluting, renewable source. These consumers are usually willing to pay only a small premium for renewable 

energy. Also government subsidy programs (particularly in Japan) and green pricing policies of utilities or 

electricity service providers have stimulated demand.  

Industrial 

For many years, solar energy has been the power supply choice for industrial applications, especially where 

power is required at remote locations. Because solar systems are highly reliable and require little maintenance, 

they are ideal in distant or isolated places. 

Solar energy is also frequently used for transportation signaling, such as offshore navigation buoys, lighthouses, 

aircraft warning light structures, and increasingly in road traffic warning signals. Solar is used to power 

environmental monitoring equipment and corrosion protection systems for pipelines, well-heads, bridges, and 

other structures.  



Page | 23 

 

On an office building, roof areas can be covered with glass modules, which can be semi-transparent to provide 

shaded light. On a factory or warehouse, large roof areas are the best location for solar modules.  

Remote Applications 

Remote buildings, such as schools, community halls, and clinics, can benefit from solar energy. In developing 

regions, central power plants can provide electricity to homes via a local wired network, or act as a battery 

charging station where members of the community can bring batteries to be recharged. 

 

Buyer’s bargaining power refers to the pressure that solar energy consumers (domestic/ commercial) can exert 

on solar power suppliers to get them to provide solar energy at higher quality, better service and lower price. 

Various factors determining buyer’s force are as follows: 

 Buyer concentration vs. Supplier concentration: In this case, buyer concentration is higher than 

supplier so buyer’s bargaining power is low. 

 Switching Cost: Switching cost is high as consumers will have to pay for all the initial costs to set up a 

system to get solar energy. So switching is not easy and convenient for consumer and thus this factor has 

low buyer’s power. 

 Consumer Awareness: Solar energy consumers are price sensitive but not well educated regarding the 

solar energy that makes buyer’s bargaining power moderate. 

 Ability to backward integration: Backward integration is not possible in this case as consumers can’t 

manufacture PV systems, so this force is also weak. 

 Substitute Product: Substitute product can offer high bargaining power to buyers but in Asia, 

substitutes of solar power are not cheap and scarce as well. So this factor offers almost no power. 

 Product differentiation: There is no product differentiation in solar power, so buyer has high 

bargaining power. 

After analyzing all these factors of buyer’s bargaining power, it is concluded that buyer’s bargaining power is 

very low. 
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Substitutes 
 

Human Power 

Human power could be substitute of solar energy. Humans can do farming, grinding of wheat, etc. without 

using automatic machines or vehicles.  

Fossil Fuel 

Fossil fuels are the most popular and used source of energy. Fossil fuels include petroleum, natural gas, and 

coal, and these fuels are used for power generation and in vehicles.  

The unfortunate side to using fossil fuels is that overall resources are limited. The production and mining of 

fossil fuels can also be devastating to the environment, and the burning of fossil fuels releases toxic emissions 

which can also damage the surrounding environment. 

 

Wind Energy 

Wind energy is a generally clean source of power that is collected by harnessing the kinetic energy of wind. 

Wind energy utilizes large windmill structures known as wind turbines that collect the momentum of wind 

using turning rotor blades. As the blades turn, a shaft inside rotates a generator, creating usable electricity. Wind 

energy is renewable, and can be created anywhere that experiences regular gusts of wind. 

 

Water or Hydro 

Water power, or hydroelectric power, is a popular alternative to solar power. Hydroelectric power captures the 

force of energy from moving water, and transforms that energy into usable electricity. The natural energy of 

water is primarily collected through specially designed water dams, or it can be harnessed through the natural 

movement of water tides, such as ocean tides. 

 

Nuclear Energy 

Nuclear power is another common alternative to solar power. In fact, the United States alone has 104 nuclear 

power plants in 31 states, according to the Institute for Energy Research. Nuclear power is a low-emission and 

low-cost way of obtaining power for home and commercial uses. Nuclear power is obtained by inducing the 

fission of uranium, which emits large amounts of heat that can be converted into electricity. Unfortunately, 

nuclear power comes with risks of radiation exposure, as well as the expensive and risky responsibility of 

disposing of nuclear waste once it has been expended. Here is a list on major substitute sources in India and 

China. 
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Substitutes Energy used in two major countries of Asia  

 Hydro Wind Nuclear 

India  Tehari Dam , 

Uttarakhand, 2400 MW 

 Konya Dam, Maharashtra, 

1920MW 

 Sardar Sarovar, 

Gujarat,1450 

 Vankusawade Wind 

Park, Satara Dist., 

Maharashtra, 259 

MW, Suzlon Energy 

Ltd. 

 Cape Comorin, 

Kanyakumari, Tamil 

Nadu, 33MW, Aban 

Loyd Chiles Offshore 

Ltd. 

 Kayathar Subhash, 

Kayathar, Tamil 

Nadu, 30 MW, 

Subhash Ltd. 

 Rajasthan Atomic 

Power Station, 

Rawatbhata, 

Rajasthan,1180 MW 

 Tarapur Atomic 

Power Station, 

Tarapur,Maharashtra, 

1440 MW 

 Kudankulam Nuclear 

Power Plant (Under 

Construction), 

Kudankulam, Tamil 

Nadu, 2000 MW 

China  Baihetan Dam (Under 

Construction), Sichuan 

and Yunnan 

provinces, 13,050 MW 

 Three Gorges Dam, 

Yichang, Hubei 

province, 22500 MW 

 Xiluodu Dam (Under 

Construction), 

Xiluodu Town, 12600 

MW  

 Gansu Wind 

Farm(Under 

Construction), Gansu 

province,20000MW 

 Danjinghe Wind 

Farm, Zhangbei 

County,207 MW 

 Huitengliang Wind 

Farm, Huitengliang 

Wind Farm,300MW 

 All are Under 

Construction 

 Fangjiashan, 

Zhejiang province, 

China, 2160MW 

 Hongyanhe Nuclear 

Power Plant, 

Liaoning Province, 

6000 MW 

 Ningde Nuclear 

Power Plant, Fujian 

province, 4000MW 

 

Globally hydro power still represents the most viable alternative to renewables. Here are the largest installed 

capacities of hydroelectricity in countries. 

1. China 200 GW  

2. Canada 89 GW  

3. USA 80 GW  

4. Brazil 70 GW  

5. Russia 45 GW  

6. India 33 GW () 

7. Norway 27 GW  

8. Japan 27 GW  

9. Venezuela 15 GW   

http://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station
http://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station
http://en.wikipedia.org/wiki/Rawatbhata
http://en.wikipedia.org/wiki/Rajasthan
http://en.wikipedia.org/wiki/Tarapur_Atomic_Power_Station
http://en.wikipedia.org/wiki/Tarapur_Atomic_Power_Station
http://en.wikipedia.org/wiki/Tarapur,_Maharashtra
http://en.wikipedia.org/wiki/Kudankulam_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Kudankulam_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Kudankulam
http://en.wikipedia.org/wiki/Sichuan
http://en.wikipedia.org/wiki/Yunnan
http://en.wikipedia.org/wiki/Yichang
http://en.wikipedia.org/wiki/Hubei
http://en.wikipedia.org/wiki/Gansu_province
http://en.wikipedia.org/wiki/Gansu_province
http://en.wikipedia.org/w/index.php?title=Danjinghe_Wind_Farm&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Danjinghe_Wind_Farm&action=edit&redlink=1
http://en.wikipedia.org/wiki/Zhangbei_County
http://en.wikipedia.org/wiki/Zhangbei_County
http://en.wikipedia.org/w/index.php?title=Huitengliang_Wind_Farm&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Huitengliang_Wind_Farm&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Huitengliang_Wind_Farm&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Huitengliang_Wind_Farm&action=edit&redlink=1
http://en.wikipedia.org/wiki/Zhejiang_province
http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/Liaoning_Province
http://en.wikipedia.org/wiki/Ningde_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Ningde_Nuclear_Power_Plant
http://en.wikipedia.org/wiki/Fujian
http://en.wikipedia.org/wiki/Province_(China)
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Barriers 

Below is a list of the major barriers to further penetration of solar energy solutions in Asian countries, including 

technical barriers and nontechnical barriers.  

Technical barriers 

 Lack of Technical cooperation among producers 

 Resistance from corporations in other energy sectors 

 Difficulty in replacing out of date solar energy systems 

 Difficulties in scaling technologies 

 

Nontechnical barriers 

 Lack of government and policy support 

 Lack of consumer awareness about the benefits of solar energy 

 Higher relative cost of solar energy  compared with conventional energy  

 Failure to account for all costs and benefits of energy choices 

 Lack of adequate codes, standards, and interconnection and net-metering guidelines 

 Innovative nature of the industry that results in a wide variety of very different technologies that cannot be 

standardized and mass produced 

 Inadequate workforce skills and training 

 

Even though the solar energy industry has rapidly developed in Asia in recent years, the risks and barriers are 

still present in most countries. Firstly, the development of solar energy requires policies, regulations and other 

types of supporting from government. In countries, such as China and Vietnam government support is crucial 

for further penetration of solar energy. In terms to facilities and equipment, it’s difficult to establish innovative 

energy systems, particularly for grid distributed solutions. China, the biggest potential consumer, particularly 

lacks systems and standards needed improve the technology and foster innovation. Moreover, it the system does 

not support reliable installation, maintenance, and inspection services. Additionally, the educational system 

does not provide adequate training in new technologies. 
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Major Barriers for Each Country 

China  Lack of Technical cooperation among 

producers 

 Lack of consumer awareness about the 

benefits of solar energy 

 Lack of consumer awareness about the 

benefits of solar energy 

 Inadequate workforce skills and training 

India  Lack of consumer awareness about the 

benefits of solar energy 

 Lack of consumer awareness about the 

benefits of solar energy 

 Lack of consumer awareness about the 

benefits of solar energy 

 Inadequate workforce skills and training 

Korea  Higher relative cost of solar energy  

compared with conventional energy  

Japan  Higher relative cost of solar energy  

compared with conventional energy  

Singapore   Higher relative cost of solar energy  

compared with conventional energy  

 

Solar Power by Country 

Japan 

Japan primarily focuses on adoption of PV technologies. The government subsidizes programs for the 

household adoption of solar energy. Buying solar panels for a home involves a long term investment. Some of 

the expense of buying the panels can be refunded by government’s solar pay-back incentives. Japan is a very 

good place for solar power because Japan gets more than 6 hours of good quality sunshine most days of the 

year. 

As the nuclear crisis at the Fukushima deepens, nuclear energy makes many Japanese residents, businesses and 

government uneasy and incents them to look for safer ways to produce energy, Solar solutions are becoming an 

increasingly popular option. In cooperation with German technology producers, local governments are now 

investing in Mega-solar projects across Japan. 
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Solar power in Japan has been expanding since the late 1990s. The country is a leading manufacturer of solar 

panels, and is in the top 5 ranking for countries with the most solar PV installed. In 2009 Japan had the third 

largest solar capacity in the world (behind Germany and Spain), with most of it grid connected.
2829

 

A number of Japanese municipalities have started solar projects in recent months. Plans have been drawn up for 

large-scale solar parks in Hokkaido and Kyushu. Japan leapfrog Italy and become the second-biggest market for 

solar power after Germany - although business groups fear that Japan's economic recovery will slow as a result 

of the electricity price rise.
30

 Japanese government is seeking to expand solar power by enacting subsidies and a 

feed-in tariff.
31

 

 

Current Trends in Solar Energy Industry: 

 With technological advances, the costs of producing solar panels has come down substantially, but 

prices in the last three years have come down much faster due to the dumping of subsidized Chinese 

production.  Costs and prices should continue to decline steadily as this technology continues to 

develop.  Hence, demand for solar systems and local installation jobs will not decrease if anti-dumping 

measures are imposed on unfairly traded imports from China.  Trade measures would only restore fair 

competition with China, and prevent a monopoly over solar manufacturing that would be bad for 

European consumers, jobs, installers and industry. 
32

 

 The world's solar power generating capacity will grow by between 200 and 400 percent over the next 

five years, with Asia and other emerging markets overtaking leadership from Europe. The fastest PV 

capacity growth is expected in China and India, followed by the Southeast Asia, Latin America, the 

Middle East and North Africa in the next five years.
33

 

 Favorable Policy Framework such as Feed-in-tariffs to Help Solar PV Systems Achieve Revenue 

Growth of 41.9 per cent in 2011. Solar PV systems have emerged the technology of choice in the Asia 

Pacific, as countries attempt to mitigate harmful carbon dioxide emissions and combat climate change 

while ensuring energy security. 
34

 

 PVJapan2012(Total Photovoltaic Event) will be held on December 5-7 at MakuhariMesse, Japan. 

 

                                                           
28National survey report of PV Power applications in Japan 2006. retrieved 16 October 2008 
29Global Market Outlook for photovoltaics until 2013. retrieved 22 May 2009 
30 Rob Gilbooly, Japan could become second biggest solar power nation, New Scientist, www.newscientist.com. August 2. 2012. Web. October 22. 

2012 
31Solar Power in Japan.Wikipedia.Wikipedia.org. n.d. Web. Oct 26. 2012 
32 Europe must stand up to China over solar panels. www.euractiv.com. October 22. 2012. Web. October 22. 2012 
33 Svetlana Kovalyova. Asia to take over Europe as global solar power grow. www.reuters.com. May 7. 2012. Web. October 22. 2012 
34Business Wire. March 11. 2012 

http://www.newscientist.com/
http://www.euractiv.com/
http://www.reuters.com/
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Solar Companies in Japan:  

 Kyocera 

 Mitsubishi Electric 

 Mitsubishi Heavy Industries 

 Sanyo 

 Sharp Solar 

 Solar Frontier 

 

Right -*Solar Ark, build by Sanyo.: It is a 

Science museum and the largest solar 

building in the world that is located in 

Gifu, Japan.  

 

Bangladesh 

The domestic solar energy systems are in use in houses around the country. The use of solar energy on this scale 

has high potential. It is advantageous as more than 60% of areas in the country do not have access to main grid 

electricity.  The subsidization of solar energy systems by the World Bank is backing the programs associated 

with making solar energy available to a wider population in Bangladesh. 

Bangladesh's population is 161,083,804 (July 2012 EST.).
35

In rural areas, people do not have basic utilities. 

Solar energy is booming in the rural areas since 2009, one million houses have been provided solar energy 

panels.
36

  Bangladeshi government has realized the rise of the solar power in the world and the 

municipality in Dhaka has invested $3 million.
37

 

"According to government calculations, the country needs 6,750 megawatts (MW) of electricity to meet the 

current energy demand but it can only supply 5,500MW. The shortfall means they are looking for alternative 

solutions. Each panel costs $5,000 to install. Plans are underway to expand the project and make 10 per cent of 

Bangladesh's power supply green and renewable by 2020."
16 

Rural Electrification and Renewable Energy Development Project in Bangladesh, for which the World Bank 

approved a $130 million zero-interest International Development Association (IDA) loan in 2009 and another 

                                                           
35 CIA World Fact Book, Bangladesh, https://www.cia.gov/library/publications/the-world-factbook/geos/bg.html 
36 Al Jazeera English, http://www.aljazeera.com/video/asia/2011/08/2011828105013141366.html 
37 Al Jazeera English, http://www.aljazeera.com/video/asia/2012/08/201281652548450219.html 

https://www.cia.gov/library/publications/the-world-factbook/geos/bg.html
http://www.aljazeera.com/video/asia/2011/08/2011828105013141366.html
http://www.aljazeera.com/video/asia/2012/08/201281652548450219.html
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$172 million loan in 2011.
38

 This loan has changed the future of Bangladesh. Selling of PV panels rose 

because of investing on solar energy panels.  

Bangladesh is set to install 2,000 photovoltaic mini-grid power plants by 2014 in a bid to bring its off-grid areas 

under the power network.
39

 This investment is supported by government, World Bank and entrepreneurs in 

the country. 

 

China 

China has become a world leader in manufacturing of solar photovoltaic technology, with its six biggest solar 

companies having a combined value of over $15 billion. However there are some obstacles to the further 

development of the Chinese solar energy sector. These obstacles include the lack of updated facilities, 

insufficient financial resources, failures to produce high quality, reliable and low cost products, and relatively 

weak educational and training support for these technologies in China. In spite of these challenges energy needs 

in China are raising and this technology has been identified as one of the priorities by Chinese government. 

The penetration of using PV energy in Chinese household still needs a long way to go even there is a large 

potential market. Solar energy is a new and clean energy that would be widely used in the 21
st
 century because 

the coal and oil is non-renewable and will be used out one day in the future. Considering the amount and speed 

of consumption of this non-renewable energy in China, the energy crisis would be a serious issue in the coming 

future. One reason is that they are using out, the second reason is by using the energy, it generates numerous 

pollution. In one word, the solar energy is going to play an important role in China’s sustainable development, 

however, for this moment; it is not widely spread yet. There are mainly three reasons for this situation: 

Firstly, the cost of PV technology is much higher than the normal electricity for a family. In China, the price of 

normal electricity is about $0.1 per kw/h.  

Secondly, the installation of PV requires extra space. The residential buildings in China usually have 20 or 30 

floors high. Thus for the majority of Chinese people living in high-level buildings, it is not practical to install 

the PV.   

Thirdly, to use the solar energy, it requires the long time exposure to the sun. However, many cities do not have 

substantial sunny time. One reason maybe the geographic location, the other reason could be the high level of 

air pollution that makes the sky always full of clouds such as city Shanghai. 

                                                           
38 Solar Panels in Rural Bangladesh, http://go.worldbank.org/SJPS5X0RG0 
39 Bangladesh set to install 2,000 PV power plants, June 10, 2011 http://www.pv-magazine.com/news/details/beitrag/bangladesh-set-to-install-2-000-
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Due to all those factors, PV is not penetrated in Chinese market yet. In addition, it requires the involvement of 

government investment to support. Chinese government is raising attention and put more investment to this 

area. The grid-connected PV system in substation of Anhui province has been stably used for three years and 

runs in a good condition. 
 

Top  manufacturers of PV solar energy products and technologies in China include: 

1. Sinohydro Croup Ltd.  

2. China Sunenergy Co. Ltd, Yingli Solar 

3. Suntech Power 

4. Motech Industries Inc.  

5. JA solar Co. Ltd. 

6. Trina Solar 

7. Solarfun Power 

8. CPI Solar Power Xi’an Corporation 

9. Jetion Holdings Ltd. 

Right: World’s largest solar energy office building 

India 

The Indian Solar Loan Program, supported by the United Nations Environment Program has created basis for 

consumer financing program for solar home power systems.   People are able to raise loans through over 2,000 

affiliated bank branches that are intended for the installation of solar cell panels. India is a tropical country and 

has longer hours of sunlight and that too with great intensity. These factors represents that solar energy has a 

great potential for India’s future energy sources. Government of India has launched a program, named 

Jawaharlal Nehru National Solar Mission, to promote solar energy in India. They give this program a brand 

name “Solar India”. 
40

  

With the increasing pressure from the West, the Indian Government is looking to explore opportunities in 

alternative energy to reduce greenhouse gases. While countries such as China and United States have ambitious 

targets to reduce greenhouse gases, India has just started laying foundation for reducing emissions. Due to 

increasing demand for electricity and widening gap between demand and supply, India has targeted 20GW of 

Solar Power by 2022 in its Jawaharlal Nehru National Solar Mission (JNNSM).  
41
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Another large project that has been proposed is, a 35,000 km2 area of the Thar Desert has been set aside for 

solar power projects, sufficient to generate 700 GW to 2,100 GW.  SHC describes a wide range of technologies, 

from mature domestic hot water heaters to those just entering the demonstration phase, such as solar thermally 

driven cooling. As part of the Jawaharlal Nehru National Solar Mission, the Indian Government has set a goal to 

install 15 million square meters of solar thermal collectors by 2017 and 20 million square meters of solar 

thermal collectors by 2022. If India can reach these goals, it will mean substantial progress for the nation. 
42

 

Current Energy Consumption and Production Status: 

The amount of solar energy produced in India in 2007 was less than 1% of the total energy demand. The grid-

interactive solar power as of December 2010 was merely 10 MW. Government-funded solar energy in India 

only accounted for approximately 6.4 MW-yr of power as of 2005. However, India is ranked number one in 

terms of solar energy production per watt installed, with an insolation of 1,700 to 1,900 kilowatt hours per 

kilowatt peak (kWh/Kip.  25.1 MW was added in 2010 and 468.3 MW in 2011. By July 2012 the installed grid 

connected photovoltaics had increased to 1040.67 MW.  

List of India's largest photovoltaic (PV) power plants
41

 

Name of Plant 
DC Peak Power 

(MW) 

Charanka Solar Park - Charanka village, Patan District, Gujarat 214 

Mithapur Solar Power Plant - Mithapur, Gujarat (Tata Power) 25 

Waa Solar Power Plant - Surendranagar, Gujarat (Madhav Power) 10 

Dhirubhai Ambani Solar Park  40 

Bitta Solar Power Plant - Bitta, Kutch District, Gujarat (Adani Power) 40 

Mahindra & Mahindra Solar Plant, Jodhpur, Rajasthan 5 

Rasna Marketing Services LLP, Ahmedabad, under the Gujarat Solar Policy 

Phase II 
1 

Sivaganga Photovoltaic Plant 5 

Kolar Photovoltaic Plant 3 

Itnal Photovoltaic Plant, Belgaum 3 

Azure Power - Ahwan Photovoltaic Plant 2 

Chesdin Power - Biomass and Solar Photovoltaic Plants 4.1 

Citra and Sepset Power Plants - Solar Photovoltaic Plants 4 

                                                           
42http://www.solarserver.com/solar-magazine/solar-report/solar-report/the-sleeping-giant-solar-cooling-and-heating-market-trends.html 

http://en.wikipedia.org/wiki/Gujarat_Solar_Park#Charanka_Solar_Park
http://en.wikipedia.org/wiki/Mithapur_Solar_Power_Plant
http://en.wikipedia.org/wiki/Mithapur
http://en.wikipedia.org/wiki/Gujarat
http://en.wikipedia.org/wiki/Surendranagar
http://en.wikipedia.org/wiki/Dhirubhai_Ambani_Solar_Park
http://en.wikipedia.org/wiki/Bitta_Solar_Power_Plant
http://en.wikipedia.org/wiki/Kutch_District
http://en.wikipedia.org/wiki/Adani_Power
http://en.wikipedia.org/wiki/Mahindra_%26_Mahindra
http://en.wikipedia.org/wiki/Jodhpur
http://en.wikipedia.org/wiki/Rajasthan
http://en.wikipedia.org/wiki/Rasna
http://en.wikipedia.org/wiki/Ahmedabad
http://en.wikipedia.org/wiki/Sivaganga
http://en.wikipedia.org/wiki/Kolar
http://en.wikipedia.org/wiki/Itnal
http://en.wikipedia.org/wiki/Belgaum
http://www.solarserver.com/solar-magazine/solar-report/solar-report/the-sleeping-giant-solar-cooling-and-heating-market-trends.html


Page | 33 

 

Name of Plant 
DC Peak Power 

(MW) 

Jamuria Photovoltaic Plant 2 

NDPC Photovoltaic Plant 1 

Thyagaraj stadium Plant-Delhi 1 

Gandhinagar Solar Plant 1 

Tata Power - Mulshi, Maharashtra 3 

Azure Power - Sabarkantha, Gujarat (Khadoda village) 10 

Moser Baer - Patan, Gujarat (Precious and Solitaire) 30 

B&G Solar Pvt Ltd - Mayiladuthurai, Tamil Nadu 1 

REHPL - Sadeipali, (Bolangir) Orissa 1 
 

In near future, India expects to install an additional grid connected photovoltaics of 10,000 MW by 2017, and 

20,000 MW by 2022.
41

 

Singapore 

In Singapore, about ten years before, the “green” idea that public areas such as park, street lights, and walkway 

should be powered by solar energy becomes very popular. However, due to the “heavy cloud” and “high cost”, 

the physical implementation is delayed. 

Nowadays, the potential PV market in Singapore is growing. There are three main reasons: 

1. The price of PV dropped as a result of competition. With the improvement in technology, PV 

manufacturing has a sharp competition worldwide, mainly in German, Japan and China. 

2. Due to the growing awareness of solar energy, Singapore government has invested around $170 million 

into research and development, specifically on solar technology. This measure will have a significant positive 

effect on the PV market exploration in Singapore. 

3. The price of fossil fuels, which is the primary energy resource in Singapore, is rising up. 

So far, around 20 home-grown and foreign solar firms are already set up business in Singapore, not including 

many other firms in the more specialized field of solar thermal systems, which use the sun to heat up water.
43
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We can see that solar energy has a great potential in Singapore, while the practical popularization still needs 

time and government support. Regionally, the market is growing. Even as Germany, the United States and 

Japan pull ahead in solar technology, Malaysia has attracted US-based solar firm First Solar to its shores. A 

200-megawatt capacity solar-module manufacturing plant, to be completed by this year, will help lower prices 

in Asia. In Seoul, the world's largest solar power plant, which will be able to generate enough power for 6,000 

households in a year, will be completed by next year.  

South Korea 

The Korean photovoltaic industry is at a crossroads and the next two years will be pivotal for the country in 

terms of its position in the global solar market.
44

  

South Korea takes around 5 per cent of global PV market but within the government support, the domestic PV 

market size has been increased average 145.3% per year since 2005 and exporting takes 60 % of total Korean 

PV market. Korean PV industries have taken the compatibilities at Polysilicon production and Ingot & Wafer 

production. However, decreasing of global polysilicon demand has damaged Korean PV industry in 2012. 

Korea has a very small domestic installation market, due to the new Renewable Energy Portfolio Standard 

(RPS) brought into play in 2011. Under it, the government has stipulated that the country's utility companies, of 

which there are said to be have to provide a certain percentage of their electricity from renewables – around two 

percent – each year. Currently for solar, 220 megawatts (MW) must be installed annually until 2014.
45

 

Conclusion: Every year the sun transmits over 1 billion terawatt hours of energy to the earth – 60 thousand 

times the world's electricity demand. For that reason, solar energy significantly outshines all other renewable 

energy sources such as biomass, hydropower or wind energy. 

 Solar thermal power plants are an efficient, profitable option for generating electricity on a large scale. They 

are best suited to sun-rich regions. In the past few years, the industry has expanded rapidly: meanwhile the 

technology has flourished as a suitable solution for mass production of electricity. According to the report 

"Global outlook for solar thermal power plants 2009", solar thermal power plants could cover up to 7 per cent 

of the forecast global energy demand by 2030 in a scenario with ambitious industry development and higher 

energy efficiency. By 2050 it could even be a quarter.  
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Exhibit 1: Other PV Solar Plants in Asia 

 

 

 

Photovoltaic power 

station 

Country Operator 

(competitors ) 

Technology 

( suppliers) 

Techn

ology 

Build 

Jiayuguan Solar Park China In construction LDK Solar Power,  

Clenergy 

PV 2008 

Xitieshan Solar Park China CGN Solar 

Energy 

Development’s 

Tianwei New 

Energy 

PV 2010, phases II 

and III in 2011 

Golmud Solar Park China Huanghe 

Hydropower 

Yingli PV 2011 

Charanka Solar Park  India  18 operators 

incl. GMR 

Gujarat Roha 

Dyechem  

GMR Gujarat 

Solar Power Pvt. 

Ltd.and others 

PV 2012 

Ayuthaya solar Power 

Plant 

Thailand   PV  

Lopburi Solar Farm  Thailand In construction  PV 2011, 

additional 11 

MW 

Qinghai Golmud Solar 

Park 

China In construction  PV Completed 

2011 in two 

phases 

Dhirubhai Ambani Solar 

Park 

India Reliance Power  PV 2012 

Bitta Solar Power Plant  India Adani Power  PV Completed 

January 2012 

Cagayan Indahag- Banglades

h 

Cagayan Sumitomo PV  

Xihgeze Solar Plant China Linuo Linuo PV  

Ayutthaya Solar Farm Thailand Bangchak 

Solar Energy 

(BSE) 

SunTech Power 

Holdings 

PV 2010 
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