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Definitions, Symbols and Abbreviations

For the purposes of this and all IEA PVPS National Survey Reports, the following definitions
apply:

PV power system market: The market for all nationally installed (terrestrial) PV applications
with a PV power capacity of 40 W or more.

Installed PV power: Power delivered by a PV module or a PV array under standard test
conditions (STC) — irradiance of 1 000 W/m?, cell junction temperature of 25°C, AM 1,5 solar
spectrum — (also see ‘Rated power’).

Rated power: Amount of power produced by a PV module or array under STC, written as W.

PV system: Set of interconnected elements such as PV modules, inverters that convert d.c.
current of the modules into a.c. current, storage batteries and all installation and control
components with a PV power capacity of 40 W or more.

CPV: Concentrating PV

Hybrid system: A system combining PV generation with another generation source, such as
diesel, hydro, wind.

Module manufacturer: An organisation carrying out the encapsulation in the process of the
production of PV modules.

Off-grid domestic PV power system: System installed to provide power mainly to a household
or village not connected to the (main) utility grid(s). Often a means to store electricity is used
(most commonly lead-acid batteries). Also referred to as ‘stand-alone PV power system’. Can
also provide power to domestic and community users (plus some other applications) via a
‘mini-grid’, often as a hybrid with another source of power.

Off-grid non-domestic PV power system: System used for a variety of industrial and
agricultural applications such as water pumping, remote communications, telecommunication
relays, safety and protection devices, etc. that are not connected to the utility grid. Usually a
means to store electricity is used. Also referred to as ‘stand-alone PV power system’.

Grid-connected distributed PV power system: System installed to provide power to a
grid-connected customer or directly to the electricity grid (specifically where that part of the
electricity grid is configured to supply power to a number of customers rather than to provide
a bulk transport function). Such systems may be on or integrated into the customer’s premises
often on the demand side of the electricity meter, on public and commercial buildings, or
simply in the built environment on motorway sound barriers etc. They may be specifically
designed for support of the utility distribution grid. Size is not a determining feature — while a
1 MW PV system on a rooftop may be large by PV standards, this is not the case for other
forms of distributed generation.

Grid-connected centralized PV power system: Power production system performing the
function of a centralized power station. The power supplied by such a system is not associated
with a particular electricity customer, and the system is not located to specifically perform
functions on the electricity grid other than the supply of bulk power. Typically ground mounted
and functioning independently of any nearby development.
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Turnkey price: Price of an installed PV system excluding VAT/TVA/sales taxes, operation and
maintenance costs but including installation costs. For an off-grid PV system, the prices
associated with storage battery maintenance/replacement are excluded. If additional costs
are incurred for reasons not directly related to the PV system, these should be excluded.
(E.g. If extra costs are incurred fitting PV modules to a factory roof because special
precautions are required to avoid disrupting production, these extra costs should not be
included. Equally the additional transport costs of installing a telecommunication system in a
remote area are excluded).

Field Test Programme: A programme to test the performance of PV systems/components in
real conditions.

Demonstration Programme: A programme to demonstrate the operation of PV systems and
their application to potential users/owners.

Market deployment initiative: Initiatives to encourage the market deployment of PV through
the use of market instruments such as green pricing, rate based incentives etc. These may
be implemented by government, the finance industry, electricity utility businesses etc.

Final annual yield: Total PV energy delivered to the load during the year per kW of power
installed.

Performance ratio: Ratio of the final annual (monthly, daily) yield to the reference annual
(monthly, daily) yield, where the reference annual (monthly, daily) yield is the theoretical annual
(monthly, daily) available energy per kW of installed PV power.

Currency: The currency unit used throughout this report is JPY, Japanese Yen.

PV support measures:

Enhanced feed-in tariff an explicit monetary reward is provided for
producing PV electricity; paid (usually by the
electricity utility business) at a rate per kWh
somewhat higher than the retail electricity
rates being paid by the customer

Capital subsidies direct financial subsidies aimed at tackling
the up-front cost barrier, either for specific
equipment or total installed PV system cost

Green electricity schemes allows customers to purchase green
electricity based on renewable energy from
the electricity utility business, usually at a
premium price

PV-specific green electricity schemes allows customers to purchase green
electricity based on PV electricity from the
electricity utility business, usually at a
premium price

Renewable portfolio standards (RPS) a mandated requirement that the electricity
utility business (often the electricity retailer)
source a portion of their electricity supplies

from renewable energies

PV requirement in RPS a mandated requirement that a portion of the
RPS be met by PV electricity supplies (often
called a set-aside)
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Investment funds for PV

share offerings in private PV investment
funds plus other schemes that focus on
wealth creation and business success using
PV as a vehicle to achieve these ends

Income tax credits

allows some or all expenses associated with
PV installation to be deducted from taxable
income streams

Net metering

allows PV customers to incur a zero charge
when their electricity consumption is
balanced by their PV generation, to be
charged the applicable retail tariff when
electricity is imported from the grid and to
receive some remuneration for PV electricity
exported to the grid

Net billing

the electricity taken from the grid and the
electricity fed into the grid are tracked
separately, and the electricity account is
reconciled over a billing cycle

Commercial bank activities

includes activities such as preferential home
mortgage terms for houses including PV
systems and preferential green loans for the
installation of PV systems

Activities of electricity utility businesses

includes ‘green power’ schemes allowing
customers to purchase green electricity,
operation of large-scale (utility-scale) PV
plants, various PV ownership and financing
options with select customers and PV
electricity power purchase models

Sustainable building requirements

includes requirements on new building
developments (residential and commercial)
and also in some cases on properties for sale,
where the PV may be included as one option
for reducing the building’s energy foot print or
may be specifically mandated as an inclusion in

the building development
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Foreword

The International Energy Agency (IEA), founded in November 1974, is an autonomous body
within the framework of the Organisation for Economic Co-operation and Development
(OECD) which carries out a comprehensive programme of energy co-operation among its 23
member countries. The European Commission also participates in the work of the Agency.

The IEA Photovoltaic Power Systems Programme (IEA-PVPS) is one of the collaborative R & D
agreements established within the IEA and, since 1993, its participants have been conducting
a variety of joint projects in the applications of photovoltaic conversion of solar energy into
electricity.

The 22 participating countries are Australia (AUS), Austria (AUT), Canada (CAN), China (CHN),
Denmark (DNK), France (FRA), Germany (DEU), Israel (ISR), Italy (ITA), Japan (JPN), Korea
(KOR), Malaysia (MYS), Mexico (MEX), the Netherlands (NLD), Norway (NOR), Portugal (PRT),
Spain (ESP), Sweden (SWE), Switzerland (CHE), Turkey (TUR), the United Kingdom (GBR) and
the United States of America (USA). The European Commission, the European Photovoltaic
Industry Association, the US Solar Electric Power Association and the US Solar Energy
Industries Association are also members.

The overall programme is headed by an Executive Committee composed of one representative
from each participating country or organization, while the management of individual Tasks
(research projects / activity areas) is the responsibility of Operating Agents. Information about
the active and completed tasks can be found on the IEA-PVPS website www.iea-pvps.org
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Introduction

The objective of Task 1 of the IEA Photovoltaic Power Systems Programme is to facilitate the
exchange and dissemination of information on the technical, economic, environmental and
social aspects of photovoltaic power systems. An important deliverable of Task 1 is the
annual Trends in photovoltaic applications report. In parallel, National Survey Reports are
produced annually by each Task 1 participant. This document is the Japan National Survey
Report for the year 2011. Information from this document will be used as input to the annual
Trends in photovoltaic applications report.

The PVPS website www.iea-pvps.org also plays an important role in disseminating information
arising from the programme, including national information.

National Survey Report of PV Power Applications in Japan

1 Executive summary

In FY 2011, the annual PV installed capacity in Japan exceeded 1 GW along with the enactment of
Renewable Energy Law.

1) The government newly established the Energy and Environment Council to start the revision of
the energy strategy with the aim to lower the dependence on the nuclear power and to expand
the use of renewable energy. In addition, the government enacted “the Renewable Energy
Law” and decided the launch of Feed-in Tariff Scheme for Renewable Energy from July 2012

2) The Ministry of Economy, Trade and Industry (METI) undertook the development of new Basic
Energy Plan in tandem with the newly-established Energy and Environment Council and
enhanced the aid budgets in order to disseminate and expand the introduction of residential
PV systems

3) The New Energy and Industrial Technology Development Organization (NEDO) started Smart
Grid Demonstration Projects with USA, France, Spain, India, China and other countries to
launch the international operation of Smart Grid projects

4) 875 local governments and municipalities implemented their own subsidy programs to
promote the dissemination of residential PV systems. Recipients can take advantage of these
subsidies in addition to the national subsidy program for relevant PV systems by METI

5) The PV industry strengthened the approach to the domestic market in order to realize the huge
expansion of domestic market led by residential field and the development of non-residential
market including MW-scale solar power plant which is expected to boost its implementation
from 2012

6) Utilities completed construction of MW-scale solar power plants across the country and many
of them started operation

7) The Japanese PV market, driven by the residential market, achieved the annual installed
capacity of 1 GW

1.1 Installed PV power

Total annual installed capacity of PV systems reached 1 295 804 kW in 2011, a 31 % increase
from that of 2010 with 990 979 kW. The annual PV installed capacity in Japan exceeded 1 GW for
the first time. PV market is led by a subsidy program for residential PV systems and a program to
purchase surplus PV power from systems with fewer than 500 kW at a preferential price. The
breakdown of PV systems installed in 2011 is 2 172 kW for off-grid domestic application, 2 308 kW
for off-grid non-domestic application and 1 245 447 kW for grid-connected distributed application,
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mainly for residential PV systems. 45 877 kW was newly installed for grid-connected centralized
application mainly by utilities. Cumulative installed capacity of PV systems in Japan in 2011 was 4
913 948 kW.

1.2 Costs & prices

In 2011, the average price of PV modules for residential PV systems dropped to 335 JPY/W from
375 JPY/W in 2010. Typical price of residential PV systems continued decreasing from 565 JPY/W
in FY 2010 to 521 JPY/W in FY 2011. Price of PV systems with more than 10 kW generation
capacity for public and industrial applications decreased from 576 JPY/W in FY 2010 to 518
JPY/W in FY 2011.

1.3 PV production

Total production of solar cells and PV modules in Japan in 2011 increased to 2 496 MW from 2 311
MW in 2010, achieving a year-on-year increase of 8%. The import volume in 2011 was 262,5 MW,
more than doubled the amount of 125,6 MW in 2010.

The breakdown of shipping volume was as follows: 951 MW of single crystalline silicon (sc-Si)
solar cells, 1 153 MW of multicrystalline silicon (mc-Si) solar cells and 655 MW of thin-film solar
cells. (Note: This figure is different from total reported figures by PV manufacturers in Table 5.) The
market share of crystalline Si solar cells is 76 %. CIS PV modules are categorized in the thin-film
solar cells in addition to thin-film silicon solar cells.

1.4 Budgets for PV

The Japanese government has been promoting measures for further deployment of PV systems
and the Ministry of Economy, Trade and Industry (METI) has been taking a major role to
implement research and development (R&D) programs, demonstrative researches, model projects,
dissemination measures, laws and regulations. MET]I restarted the subsidy program for residential
PV systems from January 2009 with the supplementary budget of FY 2008 and continued the
program in FY 2011 with a budget of 34,9 BJPY. In the area of R&D, METI continuously promotes
technology development of PV systems for cost reduction and dissemination of PV systems and
demonstrative researches. The Ministry of the Environment (MoE) promotes countermeasures for
global warming as one of the efforts to create a low-carbon society and offered subsidy for interest
rate to eco-friendly leasing businesses leasing PV modules and other low-carbon equipment in FY
2011.

In the 3rd supplementary budget passed the Diet on November 21, 2011, the government
allocated the budgets for the programs or projects promoting PV power generation. “Subsidy for
introducing residential PV systems as restoration measures” (86,99 BJPY) and “Projects for
establishing a fund for high penetration of residential PV systems as restoration measures” (32,39
BJPY) were established as funds and will be utilized this fiscal year (FY 2011) and until FY 2013 to
promote installation of residential PV systems. METI established “Subsidy for introducing
renewable energy systems as part of restoration measures” as a measure to subsidize
introduction of renewable energy power generation systems including PV systems and wind power
generators as well as storage batteries for these equipment in the areas damaged by the Great
East Japan Earthquake occurred on March 11, 2011. In addition, budgets were requested to
establish an R&D base for renewable energy in Fukushima Prefecture responding to Fukushima
nuclear power plant failures. MoE allocated “support fund for local governments to introduce
renewable energy” (84 BJPY).

The budgets for major national PV programs implemented in FY 2011 are as follows (the budget
for item 4) - 7) includes those for PV and other types of new and renewable energy);

1) Subsidy for measures to support introduction of residential PV systems: 34,9 BJPY

2) Technology Development of Innovative Photovoltaic Power Generation: 8,04 BJPY

6 of 54



May 31, 2012 Japan National Photovoltaics Status Report 2011

- R&D for High Performance PV Generation System for the Future: 5,98 BJPY

- R&D on Innovative Solar Cells (International Research Center for Innovative Solar Cell
Program): 2,06 BJPY

3) Demonstration project on developing forecasting technology of PV power generation: 0,10
BJPY

4) Development of electric energy storage system for grid-connection with new and renewable
energy resources: 2,0 BIPY

5) International collaboration project on efficient use of energy consumption (Japan-U.S. Smart
Grid Collaborative Demonstration Project in New Mexico, USA): 1,0 BJPY

6) Project supporting acceleration of the local introduction of new energy: 13,0 BJPY

7) Eco lease business promotion project for household and business (Subsidy for lease interests
by entities who lease low-carbon devices such as PV modules (3 % of the price of low-carbon
devices)): 2,0 BJPY

Major national PV programs implemented in the FY 2011 3rd supplementary budget are as follows
(the budget for item 3) - 5) includes those for PV and other types of new and renewable energy);

1) Subsidy for introducing residential PV systems as restoration measures: 86,99 BJPY

2) Projects for establishing a fund for high penetration of residential PV systems as restoration
measures: 32,39 BJPY

3) Project to establish an R&D center on renewable energy in Fukushima Prefecture: 5,0 BUPY

4) Project for R&D on renewable energy in Fukushima Prefecture: 5,1 BJPY (3,0 BJPY is
allocated for photovoltaics)

5) Subsidy for introducing renewable energy systems as part of restoration measures: 32,6 BJPY
6) Support fund for local governments to introduce renewable energy: 84 BJPY

In addition to the above, the Ministry of Land, Infrastructure, Transport and Tourism (MLIT), the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) and other ministries and
agencies are promoting introduction of PV power generation, but amounts of their budgets have
not been published.

875 local governments and municipalities have implemented their own subsidy programs for
residential PV systems, with their budget amounts unknown.
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2 The implementation of PV systems
2.1 Applications for photovoltaics

The Japanese PV market is dominated by grid-connected distributed PV systems, mainly for
private housings, collective housings or apartment buildings, public facilities, industrial and
commercial facilities, and buildings. Residential PV systems account for 85,4 % of grid-connected
market in Japan in 2011, leading Japan’s grid-connected distributed PV system market. PV
systems for public facilities introduced by the national and local governments account for 2,1 % of
the grid-connected market, while PV systems for industrial and commercial use account for 8,6 %.
45 877 kW grid-connected centralized PV systems were installed and they account for 3,6 % of
grid-connected market in Japan.

The off-grid domestic PV system market is small in size, and mainly for residences in remote
areas including mountain lodges and huts, remote area, isolated islands, and some public and
industrial facilities. The off-grid non-residential PV system market mainly consists of street lights,
power source for telecommunications, power source for observatory facilities, pumps, disaster
prevention, agricultural application, road and traffic signs and ventilating fans. Off-grid
non-residential market has already established an independent market requiring no subsidies.

2.2 Total photovoltaic power installed

Table 1 shows the annual installed capacity of PV systems in 2011 by sub-market. Total installed
capacity in 2011 was 1 295 804 kW, and the annual installed capacity for each application is as
follows: 2 172 kW for off-grid domestic PV systems, 2 308 kW for off-grid non-domestic PV
systems and 1 245 447 kW for grid-connected distributed PV systems mainly for residential
houses. 45 877 kW was installed for large-scale grid-connected centralized PV power application
mainly by utilities.

Table 1 The installed PV power in 4 sub-markets in 2011

Sub-market/ Off-arid . Off-grid Grid-connected Grid-connected Total
application grid domestic non-domestic distributed centralized
Installed PV power 2 172 kKW 2 308 KW |1 245 447 kW 45 877 kKW| 1 295 804 kW

Analyzed by RTS Corporation

Table 1a PV power and the broader national energy market

Total national (or regional) PV

capacity (from Table 2) as a % of
total national (or regional) electricity
generation capacity (2011)

New (2011) PV capacity as a % of
new electricity generation capacity
(2011)

Total PV energy production as a %
of total energy consumption
(2011)

21 %

N.A.

0,48 %

Analyzed by RTS Corporation

Table 2 shows cumulative installed capacity of PV systems by submarket. In 2011, total
cumulative installed capacity was 4 913 948 kW. Cumulative installed capacity for each application
is as follows: 5 546 kW for off-grid domestic, 97 728 kW for off-grid non-domestic, 4 741 464 kW
for grid-connected distributed and 69 210 kW for grid-connected centralized application.
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Table 2 The cumulative installed PV power in 4 sub-markets (as of December 31 of each year)

Sub-market/ | 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
application kW kW kw kW kw kw kW kW kW kW kW kW kW kW kW kW kW kW kw kW
Off-grid
q , 150 200 250 300 350 400 450 500 550 600 955 1101 1136 1148 1212 1884 1923 2635 3374 5546
omestic
Off-grid
q i 15260 19170 23260 29360| 35890 44900 52300 56200 63000 66227| 71692| 77792 83 109 85 909 87 376 88 266 88 886 91 998 95 420 97 728
non-domestic
Grid-connected
distributed 1220 2300 5130 10820 20500 43 100 77750 149 000| 263 770| 383 086| 561 295| 777 830 1044 846| 1331951| 1617 011| 1823244 2044 080| 2521 792| 3496 017 4 741 464
istribute
Grid-connected
ralized 2370 2600 2600 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 5500 9300 10 740 23 333 69 210
centralize
Total 19000 24270 31240| 43380| 59640 91300 133 400| 208 600 330 220| 452 813| 636 842| 859 623| 1131991| 1421908| 1708499 1918894| 2144 189| 2627 165| 3618 144|4 913 948

Source: National Reports Japan, 2011 figure is analyzed by RTS Corporation
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The Ministry of Economy, Trade and Industry (METI) resumed the Subsidy for Installation of
Residential Photovoltaic Systems in 2009 and that subsidy program was continued in 2011. In
addition, with the extension of the scheme to oblige electric utilities to purchase surplus electricity
generated by PV systems (below 10 kW) at a preferential price, the market demand for residential
PV systems has been continuously increasing. A trend of houses equipped with PV systems as
standard equipment was promoted by major pre-fabricated housing manufacturers, as the actions
for reducing CO, emissions and promoting all-electrified housing. The increasing interest for
electric power facility in houses contributed to the demand increment because the planned
blackouts were implemented in some places amid concerns that the power shortage may have
occurred after the Great East Japan Earthquake in March 11, 2011. The development of smart
house which enables energy-independence is also accelerated with the introduction of storage
batteries and HEMS.

As for medium- to large-sized PV systems for public and industrial facilities, there were no more
new calls for proposals under the Project for Promoting the Local Introduction of New Energy and
the Project Supporting New Energy Operators, which means there was no national support
program in FY 2011. However, the nation-wide response to power shortage and disaster
prevention after the nuclear power plant accident enhanced the willingness of local authorities and
industries to install PV systems and brought the installation of approximately 140 MW in public,
industrial, commercial, and power generation business facilities.

Hokkaido Electric Power, Tohoku Electric Power, Tokyo Electric Power, Chubu Electric Power,
Kansai Electric Power, Hokuriku Electric Power, Shikoku Electric Power, Kyushu Electric Power,
and Okinawa Electric Power have started operation of large-scale PV power plants, thus
installation capacity of grid-connected centralized PV systems increased greatly from 2010.

2.3 Major projects, demonstration and field test programs

Field test and dissemination programs implemented in FY 2011 were “Subsidy for measures to
support introduction of residential PV systems”, “Program to purchase surplus PV power”, “Project
for Promoting the Local Introduction of New Energy”, “Project for Supporting New Energy
Operators” and “Project for development of stable power supply facility for emergency case” (see
Annex B for details). Besides, supports for dissemination and introduction model projects of PV
systems are conducted by the Ministry of the Environment (MoE) as part of the projects to reduce
CO2 emissions.

(1) Subsidy for measures to support introduction of residential PV systems

The Ministry of Economy, Trade and Industry (METI) implements a subsidy program for individuals
and companies who install residential PV systems. Japan Photovoltaic Expansion Center (J-PEC),
a part of the Japan Photovoltaic Energy Association (JPEA), has been appointed as a responsible
organization and operates this subsidy program. The amount of subsidy is 48 000 JPY/kW for FY
2011, and an eligible system must meet the requirements including the followings:

i) The conversion efficiency of PV module must exceed a certain value (Intrinsic conversion
efficiency of solar cells when assembled into a PV module: 13,5 % or higher for crystalline
silicon solar cells, 7,0 % or higher for thin-film silicon solar cells, 8,0 % or higher for
compound solar cells)

ii) Grid-connected to low-voltage power distribution line with reverse power flow. Maximum
nominal output of PV modules should be less than 10 kW in total and in case of system
expansion, the total maximum nominal output should be less than 10 kW including existing
system

iii) Eligible PV modules must be registered as eligible models by J-PEC and have the
JETPVm certification issued by Japan Electrical Safety & Environment Technology
Laboratories (JET) or confirmed with the performance and quality equal to or greater than
the certification

iv) PV modules and inverters must be not in use (used articles are not covered) (once grid
connected, that product is used article)
) A certain level of performance is ensured and after-installment support from manufacturers
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or relevant parties is guaranteed
vi) The maximum output is less than 10 kW and the price of a system is 600 000 JPY/kKW or
less (excluding tax)

The number of projects granted for the subsidy and the installed capacity were approximately 236
000 and 1 023 MW, respectively in FY 2011. According to the actual number of installed PV
systems and their capacities supported by the governmental subsidy since the subsidy program
started, as well as sales results of PV manufacturers for the period before the subsidy was
implemented, the cumulative number of residential PV systems and installed capacity, from FY
1994 to FY 2011, were approximately 1 040 000 and around 4 GW.

With the FY 2011 3rd supplementary budget, passed in the diet on November 21, 2011, the budget
was also allocated to the programs related to the dissemination support of PV systems. “Subsidy
for introducing residential PV systems as restoration measures (86,99 BJPY)” and “Projects for
establishing a fund for high penetration of residential PV systems as restoration measures (32,39
BJPY)” were both formulated as foundations within the 3rd supplementary budget. They will be
utilized as “Subsidy for measures to support introduction of residential PV systems” during FY
2011 - FY 2013.

In FY 2011, PV modules produced by 75 manufacturers have been registered as eligible models
by J-PEC. This number was 41 in the previous year, and the number of registered manufacturers
is increasing considerably. Of them, 26 from TUV Rheinland, 18 manufacturers obtained
certification from JET, 6 from JET and TUV Rheinland, 6 from VDE, 5 from TUV SUD, 5 from TUV
Rheinland and VDE, 2 from TUV Rheinland and TUV SUD, 2 from INTERTEK, 1 from INTERTEK
and JET, 1 from JET and TOV InterCert, 1 from JET, TUV Rheinland and VDE, 1 from JET and
VDE, and 1 from TUV InterCert.

(2) Program to purchase surplus PV power

Based on the “Act on the Promotion of the Use of Nonfossil Energy Sources and Effective Use of
Fossil Energy Source Materials by Energy Suppliers” legislated in July 2009, METI has been
implementing the program to purchase surplus PV power since November 2009. Electricity
generated from PV systems with the capacity of below 500 kW is eligible for the purchase and the
term is for 10 years. Purchase prices under this program in FY 2011 has not changed from the
previous year and are 42 JPY/kWh (almost 1.7 times of retail electricity charge for households) for
residential PV systems with the capacity of below 10 kW. In case of the combination of PV system
(capacity below 10kW) with other power generation facilities, purchase price is 34 JPY/kWh. For
non-residential PV systems and PV systems with a capacity of 10 kW or more without other power
generation facilities and with combination of them, the purchase prices are 40 JPY/kWh and 32
JPY/kWh respectively. For non-residential PV systems and PV systems with a capacity of 10 kW
or more installed before FY 2010 without other power generation facilities and with combination of
them, the purchase prices are 24 JPY/kWh and 20 JPY/kWh respectively. These prices are
reviewed annually. All the users of electricity will evenly share the purchase costs.

(3) Project for Promoting the Local Introduction of New Energy

METI has initiated “Project for Promoting the Local Introduction of New Energy” in FY 1997 with
the aim of supporting regional projects established by local authorities for introduction of new and
renewable energy and nonprofit projects for introducing new and renewable energy facilities by
nonprofit organizations (NPOs). Since FY 2008, private institutions who conduct projects in
collaboration with local authorities are also eligible for the subsidy of this project inside the frame
of social system. As for PV, 4 projects continued in FY 2011, however, a call for new application
was not conducted for PV system in FY 2011. From the initiation of the program in FY 1997, the
cumulative number of qualified systems and installed capacity were 1 300 systems and 116 MW
respectively.

(4) Project Supporting New Energy Operators

METI has initiated “Project for Supporting New Energy Operators” in 1997 with the aim of
accelerating introduction of new and renewable energy by supporting private institutions who
introduce new and renewable energy such as PV power generation, wind power generation, solar
thermal energy, utilization of differential temperature energy, natural gas co-generation, fuel cells,
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thermal utilization of ice and snow, biomass power generation, thermal utilization of biomass,
biomass-derived fuel production, hydroelectric power generation, geothermal power generation,
mirogrids, etc. from the viewpoint of energy security and preservation of the global environment.
Eligible recipients of the subsidy or the debt guarantees are private institutions who plan to install
new and renewable energy facilities. In 2009, sole proprietors started installations of such energy
facilities in collective housing. Designated output capacity of eligible PV systems is 50 kW or more.
However, in case of installations by small- and medium-sized enterprises (SMEs,) installations in
remote islands as well as installations of non-PV energy systems combined with PV systems by a
single operator, the PV systems with the capacity of 10 kW or more are also eligible. As for PV, 5
projects continued in FY 2011, however, a call for new application was not conducted for PV
system in FY 2011.

(5) Project for development of stable supply base for emergency case

From FY 2011, METI started “Project for development of stable supply base for emergency case”
with the purpose of stabilizing the supply of petroleum products even in emergency situations such
as disasters, by installing PV systems, off-grid power systems with cogeneration, and water supply
facilities in gas stations. Eligible recipients of the subsidy are gasoline distributors (business
operator which is recommended for this project by local governments or associate partners of Qil
Association who have agreement on disaster with local governments). Eligible facilities include PV
system, power generation facility with internal-combustion engine, water storage facility, and water
well. To be eligible, PV system should have the output capacity of 10 kW and under. Also, the
eligible PV system should be attached to power generation facility with internal-combustion engine
or power generation facility with internal-combustion engine is already owned. The grant rate is
one-half for insecure supply area (gas stations in the municipality where the number of gas
stations per each 100 m? is 8 and under, or the area where the number of gas stations within 5 km
of the applying station in road distance is 1 and under) , and one-quarter for other areas. The
amount limit of grant per each site is 5 MJPY for the cost of PV system and installation. In FY 2011,
70 gas stations (20 sites of them with PV) were selected as eligible recipients of the subsidy.

(6) PV support programs implemented by the Ministry of the Environment (MoE)

Based on the Law Concerning the Promotion of Measures to Cope with Global Warming, the
Ministry of the Environment (MoE) has been promoting projects to reduce CO, emissions using
natural energy. MoE implements various programs such as support for introduction and planning
of system installations, including PV systems, for the purpose of reducing CO, emissions to local
authorities’ facilities, industrial facilities, local communities, cities, and schools. It also offers
support for technology development.

From FY 2011, “Eco lease business promotion project for household and business” was launched
which grants subsidy for entities who lease and introduce low-carbon devices to meet certain
requirements. Eligible recipients of the subsidy are private business (entities who deal with leasing
business), and the eligible lease will be provided to houses (individuals), sole proprietors, small
and medium-sized companies, and leading medium-sized firm. Grant rate is 3 % of the leasing
price to introduce low-carbon devices by lease, and the rate was increased to 10 % for the entities
in Iwate Prefecture, Miyagi Prefecture, and Fukushima Prefecture in the Tohoku region from
November 1, 2011.

In the “Project to support active introduction of technological measures for small local authorities”,
MoE has been providing subsidy for the introduction of alternative energy and enhancement of
energy conservation by local authorities and private institutions who are engaged in energy
conservation of facilities owned by local authorities. The amount of subsidy is the lower amount of
either up to half of the cost, or 0,1 BJPY, and the required output capacity of eligible PV systems is
50 kW or more for FY 2011 (10 kW or more for wall and window application). In FY 2011, 20
projects were selected, including 2 project to install PV systems and in FY 2009, 10 were selected,
including 1 to install PV systems.

Also, under the “Project for developing technology to prevent global warming (competitive funds)”,
MoE calls for proposals from private businesses, public research facilities, and universities and
selects proposed projects to conduct by means of commission or subsidy to deal with the
development and demonstration research of the technology which has necessity and possibility to
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become practical in short term to control CO, emission from energy. The budget for FY 2011 was
6,2 BJPY. MoE provides grant for the technology development of low carbon transportation and
technology development of low carbon houses and offices utilizing new and renewable energy
including PV.

In addition, MoE implements “Promotion project of measures for low-carbon community
development” to support planning and operation with the aim of leading urban redevelopment of
low-carbon model.

(7) PV support programs implemented by other ministries and agencies

Construction of green government buildings equipped with PV systems and other new and
renewable energy systems has been promoted by the Ministry of Land, Infrastructure, Transport
and Tourism (MLIT) at buildings for central ministries and agencies and local government offices.
For the private sector, MLIT subsidizes a fixed amount of grant or a part of maintenance cost to
the projects which contribute to the implementation and enlightenment towards dissemination of
renovation for longer life and CO, reduction at houses and buildings. MLIT also considers leasing
of nationally-owned land such as road spaces to the private institutions to install commercial
facilities and PV systems.

The Ministry of Agriculture, Forestry and Fisheries (MAFF) implements a subsidy program to
install PV systems at facilities for agriculture, forestry and fisheries, in order to promote
introduction of renewable energy into these industries. Introduction of PV systems are also
included in the comprehensive maintenance supports of living environment in villages dependent
on the primary industries. In addition, MAFF commenced studies toward necessary policy
framework and easing of regulations, while conducting feasibility investigation on the introduction
of renewable energy systems in the area where cultivation was abandoned across the country.

2.4 Highlights of R&D
(1) Research and Development

“R&D on Innovative Solar Cells (FY 2008 - FY 2014)” and “R&D for High Performance PV
Generation System for the Future (FY 2010 - FY 2014)” are ongoing PV-related projects by the
New Energy and Industrial Technology Development Organization (NEDO). The Ministry of
Education, Culture, Sports, Science and Technology (MEXT) continues to call for additional
proposals with new topics regarding following 2 programs: i) Photoenergy Conversion Systems
and Materials for the Next Generation Solar Cells, and ii) Creative Research for Clean Energy
Generation using Solar Energy. In addition, “Development of Organic Photovoltaics toward a
Low-Carbon Society (FY 2009 - FY 2013)” has been continuously conducted by the University of
Tokyo.

Research Center for Photovoltaics (RCPV) at the National Institute of Advanced Industrial Science
and Technology (AIST) completed 7 years of activity period in the end of FY 2010 and revaluation
and restructuring were undertaken. The center was reorganized as Research Center for
Photovoltaic Technologies (RCPVT) and will continue research activities until FY 2018.

In the 3rd supplementary budget passed in the Diet on November 2011, the foundation of new
research facilities in Koriyama, Fukushima Prefecture was decided with the principal aim of
industrial support related to renewable energy, in connection with the reconstruction after the
Great East Japan Earthquake. Preparation work for the foundation of the new facilities mainly led
by AIST is under way. Technological development projects (budget of 3 BJPY) including crystalline
silicon PV cells and system demonstration research will be focused, as well as wind energy and
fuel cells. Also, exploratory research of high-performance PV cells (budget of 4 BJPY for 5 years)
at the new research facilities is planned as part of R&D program on next-generation energy for
reconstruction of Tohoku (quake-stricken) area, so the preparation for 5-year project is in process
principally led by the Japan Science and Technology Agency (JST).

1) R&D for High Performance PV Generation System for the Future
A total of 7 academic-industrial consortium-based development projects, 6 technological
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development projects initiated by enterprises’ proposals, and development of common
fundamental technologies related to performance evaluation and reliability of PV cells are
conducted under this program, a 5-year R&D program till 2014, regarding crystalline silicon PV
cells, thin-film silicon PV cells, CIGS PV cells and organic thin-film PV cells with the principal R&D
target of “PV power generation cost of 14 JPY/kWh” following 2010.

For the crystalline silicon PV, high-performance PV cell technological development (target module
conversion efficiency >20%) using 100 um thick thin wafer academic-industrial alliance project
was conducted mainly by Toyota Technological Institute. And relevant developments including
slicing technology and silicon feedstock technology were conducted. For thin-film silicon PV
modiles, next-generation multi-junction thin-film silicon PV project (target module conversion
efficiency >14%) and development of high speed deposition technologies for large area and
optical confinement structure are mainly led by Photovoltaic Power Generation Technology
Research Association (PVTEC). For CIGS PV cells, 3 technology development projects are
ongoing including advanced technological development of flat and flexible PV (module conversion
efficiency >18%) mainly led by the business enterprises. In addition, as for organic PV cells,
development of production model technology of PV module with high durability and low-cost film
modules for dye-sensitized solar cell (DSSC) are conducted. As for organic thin-film PV cells,
technological development of material and module is ongoing.

Technological developments including PV power generation evaluation/ forecasting technology,
reliability assessment technology, modules, and recycling technology were conducted in the field
of common fundamental technologies for PV systems. The mid-term evaluation of achievement
and progress of these technological developments is planned in the middle of 2012. Responding
to the recent development of PV cells, proposals with new topics were called in the beginning of
FY 2012.

2) R&D on Innovative Solar Cells

“‘R&D on Innovative Solar Cells”, continued from FY 2008, is a research project of search for
seeds, with the aim of fundamental advancement of PV cells (target conversion efficiency: 40%)
with long-term perspective. R&D activities were ongoing, including i) technological development
focusing on the multi-junction solar cells built from IlI-V semiconductors and quantum dot
superlattice solar cells under the research and development project of ultra-high efficiency
post-silicon solar cells led by the University of Tokyo, ii) development of mechanical stack
technology for multi-junction solar cells and new thin-film materials under the research and
development project for thin film multi-junction solar cells with highly ordered structure, led by
National Institute of Advanced Industrial Science and Technology (AIST); and iii) development of
optical management technology for multi-junction cells and wide-gap thin-film materials under the
research and development project of thin film full spectrum solar cells with low concentration, led
by Tokyo Institute of Technology (TIT). One of the objectives of this project is the promotion of
international technology exchange, therefore, a symposium is held once a year inviting
researchers from abroad.

3) R&D on fundamental research area

Under the “Development of Organic Photovoltaics toward a Low-Carbon Society” project
conducted by the University of Tokyo, research activities are conducted and projected to end in
2013, with the themes including highly-durable organic PV cells, advancement of optical energy
efficiency, large-area printing technology, organic thin film tandem solar cells, and PV cells with storage
function.

The Ministry of Education, Culture, Sports, Science and Technology (MEXT) have been continued
the projetcs: i) Photoenergy Conversion Systems and Materials for the Next Generation Solar
Cells (an individual proposal-oriented program with a research term of 3 to 5 years); and ii)
Creative Research for Clean Energy Generation using Solar Energy (a team proposal-oriented
program). 2011 was the final year to call for proposals of new themes. Under “Photoenergy
Conversion Systems and Materials for the Next Generation Solar Cells”, 36 projects including 12
new projects have been conducted to study various PV elemental technologies and develop novel
materials. “Creative Research for Clean Energy Generation” using Solar Energy has been
conducted with a total of 14 projects, including 3 new projects such as a project on optical
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management technology.
(2) Demonstrative research

Demonstration projects were implemented in Japan and overseas mainly on smart community in
FY 2011, and PV systems were installed for those projects in a large volume. Overseas, smart
community demonstration projects have been planned and implemented in New Meixco and
Hawaii in the USA, Lyon in France, Malaga in Spain, Gonggingcheng, Jiangxi Province in China
and Java Island in Indonesia. In addition, a comprehensive joint project in solar energy area has
been promoted in Morocco.

1) Demonstration Project of Next-Generation Energy and Social Systems

Demonstrative research on a next-generation energy and social system with the installation of PV,
storage battery and other systems has been conducted in 4 cities: Yokohama City, Kanagawa
Prefecture; Toyota City, Aichi Prefecture; Keihannna Science City, Kyoto Prefecture and
Kitakyushu City, Fukuoka Prefecture. The objectives of the demonstration projects in each city are
as follows: i) Yokohama City aims for the comprehensive demonstration in a metropolis, ii) Toyota
City is for the demonstration focusing on next generation vehicles, iii) Keihannna Science City is
for the demonstration in an area where homes and research institutes are dispersed into relatively
large area, iv) Kitakyushu City is for the regionally-specific demonstration. The term of these
project is from FY 2010 to FY 2014.

2) Verification Test of a Micro Grid System for Remote Islands

Verification tests on a micro grid in remote islands have been conducted by Kyushu Electric Power
and Okinawa Electric Power. Installed PV capacity of Kyushu Electric Power and Okinawa Electric
Power are 120 kW and 4 500 kW, respectively, including a 4 000 kW system in Miyako Island in
Okinawa Prefecture. The term of this verification test is from FY 2010 to FY 2014.

3) Japan-U.S. Smart Grid Collaborative Demonstration Project in New Mexico, USA

This is a Japan-US joint demonstrative research conducted in Los Alamos County and
Albuquerque City in the State of New Mexico. Demonstrative project on smart grid, smart house
and others has been conducted in residential and commercial areas. The term of the project is
from FY 2009 to FY 2013, and the budget for FY 2011 was 1 BJPY.

4) Verification Test of a Smart Grid System for Remote Islands in Hawaii, USA

Verification tests on smart grid in remote islands using renewable energy and electric vehicles
(EVs) have been implemented in Maui Island in the State of Hawaii. The term of this project is from
FY 2011 to FY 2014, and the overall budget scale is approximately 3 BJPY.

5) Other International Demonstration Projects

Other projects in operation in FY 2011 include “Smart Community Demonstration Project” in Lyon,
France and “Demonstration Project for Smart Grid-related Technology” in Malaga, Spain.

2.5 Public budgets for market stimulation, demonstration / field test programmes and R&D

The FY 2011 budgets for PV system-related R&D, demonstration programs and market incentives
are mainly based on national budgets.

The budget for R&D is the sum of “R&D on Innovative Solar Cells” and “R&D for High
Performance PV Generation System for the Future” and “Demonstration project on developing
forecasting technology of PV power generation”. In the FY 2011 3rd supplementary budget,
created for the reconstruction and development of damaged areas after the Great East Japan
Earthquake occurred on March 11, 2011, the government allocated the budget for the
development of renewable energy R&D facilities in Fukushima Prefecture. However, that budget is
not counted in table 3 (Project to establish an R&D center on renewable energy in Fukushima
Prefecture: 5,0 BJPY, Project for R&D on renewable energy in Fukushima Prefecture: 5,1 BJPY)
because the budget includes other renewable energy research. In addition, Cabinet Office
implements “Development of Organic Photovoltaics toward a Low-Carbon Society Project” with
the budget of approximately 0.6 BJPY/year (3.067 BJPY/5 years.) The Ministry of Education,
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Culture, Sports, Science and Technology (MEXT) implements both “Photoenergy Conversion
Systems and Materials for the Next Generation Solar Cells Project” (approximately 0.35 BJPY,)
and “Creative Research for Clean Energy Generation using Solar Energy Project” (approximately
0.72 BJPY.)

The budget for demonstration was allocated for “Field Test Project on New Photovoltaic Power
Generation Technology” (80 MJPY) and “International Cooperative Demonstration Project for
Streamlining of Energy Consumption (Japan-U.S. Smart Grid Collaborative Demonstrative Project
in New Mexico, USA)” (1 BJPY). However, PV systems are not newly installed under the “Field
Test Project on New Photovoltaic Power Generation Technology”.

The budget for market incentives are allocated to METI’s “Subsidy for measures to support
introduction of residential PV systems” (36,9 BJPY) and “Eco lease business promotion project for
household and business (Subsidy for lease interests by entities who lease low-carbon devices
such as PV modules)” (2 BJPY). Subsidy for introducing residential PV systems as restoration
measures (86,99 BJPY) and Projects for establishing a fund for high penetration of residential PV
systems as restoration measures (32,39 BJPY) were allocated in the FY 2011 3rd supplementary
budget. However, these budgets are not counted in Table 3 because they will be spent as funds for
multiple-fiscal-year. Subsidy for introducing renewable energy systems as part of restoration
measures (32,6 BJPY) and Support fund for local governments to introduce renewable energy (84
BJPY) were also budgeted for the measures of reconstruction of the area damaged by the Great
East Japan Earthquake in March 11, 2011. Neither of these budgets are not included in Table 3
because they also cover new and renewable energies as well as PV power generation.

Other ministries and agencies such as MLIT, the Ministry of Land, Infrastructure and
Transportation and MEXT are also promoting introduction of PV systems, but the budget amounts
are unknown.

The budgets of local governments are complementarily appropriated for market incentives, mainly
for residential PV systems. In FY 2011, 875 municipalities implemented their own subsidy
programs. The amount of subsidy varies by municipality (e.g. approximately 20 000 JPY/kW to
100 000 JPY/kW,) and the total amount is unknown.

Table 3 Public budgets for R&D, demonstration/ field test programs and market incentives

FY 2009 FY 2010 FY 2011
Demo/ | Market Demo/ | Market Demo/ | Market
R&D Field Stimulat R&D Field Stimulat R&D Field Stimulat
Test ion Test ion 3 Test ion
. 1
Ngf;?; 4,16 235 | 4305 | 5,98 238 | 5513 | 8,14 1,08 36,9
Regional 2 ) ) ) ] ) ) ] ) )
(BJPY)

' Market incentives: PV budgets of METI and MoE. The 3rd supplementary budget not included.

?: 875 municipalities such as prefectures, cities, towns, and villages are implementing their own subsidy
programs for residential PV systems in 2011; the budget amount is unknown.

Souce: METI, NEDO and MoE compiled bv RTS Corporation
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3 Industry and growth
3.1 Production of feedstocks, ingots and wafers

In Japan, four companies manufacture polysilicon (semiconductor grade) for the feedstock for
solar cells: 1) Tokuyama (production capacity: 3 000 t/year (production capacity including for
semiconductor: 9 200t/year)), 2) Mitsubishi Materials (production capacity: 2 800 t/year), 3)
OSAKA Titanium technologies (production capacity: 3 600 t/year) and 4) M.SETEK (production
capacity: 7 000 t/year, subsidiary of AU Optronics (AUO) of Taiwan). Of them, those manufacture
polysilicon for solar cells are Tokuyama (production amount of 3 000 t) and M.SETEK (production
amount of 754 t). Tokuyama started construction of polysilicon plant in Malaysia for the 2nd phase
production capacity expansion ahead of schedule, aiming to achieve 20 000 t/year of production
capacity by the end of 2013. M.SETEK, though suffered from the Great East Japan Earthquake in
March 2011, recovered from the damage and increased production capacity.

In addition, several manufacturers conduct research and development (R&D) of solar grade silicon
(SoG-Si): Tokuyama on vapor to liquid deposition (VLD) process; Japan Solar Silicon (JSS) on Zn
reduction process; NS Solar Material and others. JFE Steel has 400 t/year of production capacity
of upgraded metallurgical silicon (UMG-Si). Due to the damage from the Great East Japan
Earthquake and deteriorated market condition, JSS again postponed the start of commercial
production.

Four companies, namely M.SETEK, SUMCO, JFE Steel and Dai-ichi Dentsu specialize in
manufacturing Si ingots and wafers for solar cells. In addition, Kyocera and Choshu Industry
manufacture solar Si ingots and wafers in their own facilities, and SANYO Electric operates a solar
Si ingot/ wafer plant in Oregon, the USA. Ferrotec also supplies solar Si ingots and increased
production capacity of Si wafers in its factory in China. Major company manufacturing solar Si
wafers from purchased Si ingots for solar cells is Space Energy.

With expanded production of solar cells globally, companies such as TKX, Osaka Fuji, Space
Energy, Shinko Manufacturing, Kitagawa Seiki and Ishii Hyoki are conducting manufacturing
business of silicon wafers. Due to the weakening market and exchange rate fluctuations, however,
some companies ended in making decisions to downsize or withdraw from the business.

In addition, Evonik Monosilane Japan and Taiyo Nippon Sanso completed a new monosilane
manufacturing plant with a production capacity of 1 000 t/year. Due to the global production
expansion of compound semiconductor solar cells, metal resources manufacturers dealing indium,
selenium, tellurium and others are increasing transaction volume for solar cells. Air Water, Showa
Denko, Taiyo Nippon Sanso and other companies are increasing production of hydrogen selenide.
Shinko Chemical also increased its production capacity of high purity selenium.

Table 4 shows an overview of Japanese manufacturers of Si feedstock, ingots and wafers for solar
cells in 2011. Table 4a shows manufacturing process of each manufacturer. Table 4b shows
specifications of Si ingots and wafers for solar cells. Table 4c shows new developments and
products, Table 4d shows production expansion plans of manufacturers, and Table 4e shows
overseas business development by the manufacturers.
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Table 4 Production and production capacity information for silicon feedstock, ingot and wafer
manufacturers (2011)

Manufacturer Process & technology ! Total Production Ma_xmum . Prgdugt
production capacity | destination
3000t 3 000 t/yr
Tokuyama Polysilicon (excl. for (excl. for
semiconductor) semiconductor)
Polysilicon 754 7 000 t/yr
M.SETEK
sc-Si ingot 2446t 3 600 t/yr
Mitsubishi Materials Polysilicon N.A.
Miltsubilshi_ Materi_als/ me-Si ingot 0t 0 tiyr
Mitsubishi Materials
Electronic
Chermicals 2 mc-Si wafer 0 MW 0 MW/yr
Japan Solar Silicon | Polysilicon for solar cell 0t Test Productlon
(not disclosed)
NS Solar Material Polysilicon (UMG-Si) N.A. N.A.
Cast mc-Si ingot
JFE Steel
Cast mc-Si wafer
SUMCO mc-Si wafer 175 MW 400 MW/yr
Covalent Material ® sc-Si ingot None None
Space Energy sc-Si wafer 60 MW 219 MW/yr
Cast mc-Si ingot 250 t 330 t/yr
Dai-ichi Dentsu
Cast mc-Si wafer 26 MW 33.7 MW /yr
Kyocera * mc-Si wafer N.A. N.A.
OSAKA Titanium
technologies
Ferrotec
Shin-Etsu Chemical’
SANYO Electric ® | > Wafer f‘;r;;T (a-Sion 100 MW 100 MW/yr

other purpose)

%: No production in FY 2011

amount by affiliate company, is also counted

Source: answers from each company for the questionnaire by NEDO

: mc-Si: multicrystalline silicon, sc-Si: single crystalline silicon
: PV-related business was suspended in April 2011 (diverted for the manufacturing of products with

: Can not be counted by MW. All products are for internal use
: Polysilicon production is specialized for semiconductor use and no production for PV
: As for Si wafer, other company’s production on commission basis, included in the ingot production
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Table 4a Production process and technology for Si feedstock, ingot and wafer manufacturers
for solar cells (2011)

Manufacturer Production process
- Metallic silicon + chlorine + hydrogen - deposition using Siemens
Tokuyama o
process > Polysilicon
M.SETEK - Production of Si feedstock = sc-Si ingots by CZ process

Mitsubishi Materials

- Polysilicon manufacturing using Siemens process

NS Solar Material

N.A.

Japan Solar Silicon

- Zinc reduction method process

JFE Steel

- Polysilicon - cast mc-Si ingots > wafers

SUMCO

- Purchase of Si feedstock >mc-Si by electromagnetic casting process
(EMC) = mc-Si wafer

Covalent Material

Space Energy

- Purchase of Si feedstock - sc-Si ingot by subcontracting > sc-Si
wafers
- sc-Si ingot from market > sc-Si wafers

Mitsubishi Materials
/Mitsubishi Materials
Electronic Chemicals

- Purchase of Si feedstock - casting mc-Si ingots - mc-Si wafers

Dai-ichi Dentsu

<Cast mc-Si production>

- Ingot

<Wafer process (by subcontracting)>

- Cutting into blocks, polishing, slicing, cleaning

OSAKA Titanium
technologies

- Metallic silicon (imported) - polysilicon manufacturing using Siemens
process (only for semiconductor)

Ferrotec

Shin-Etsu Chemical

Kyocera

- Purchase of feedstock - integrated manufacturing to modules

SANYO Electric

- Purchase of feedstock = c-Si wafer = HIT cells = modules
- Purchase of c¢-Si wafer > HIT cells > modules

Source: answers from each company for the questionnaire by NEDO
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Table 4b Specifications of Si feedstock, ingots and wafers for solar cells (2011)

Manufacturer Product Specification
High-purity polysilicon
Tokuyama of 11N
sc-Si ingot (N-type) |125 mm x 125 mm, 0,5-3,0 Qcm
sc-Siingot (N-type) |125 mm x 125 mm, 1,7-12,0 Qcm
M.SETEK
sc-Si ingot (N-type) |156 mm x 156 mm, 1,0-13,0 Qcm
sc-Si ingot (P-type) |156 mm x 156 mm, 0,5-3,0 Qcm
Mitsubishi .
Materials Polysilicon N.A.
Mitsubishi
Materials Ingot None for PV
/Mitsubishi
Materials
Electronic Wafer None for PV
Chemicals
Ja%?l?cgr?lar Polysilicon for solar cell | Polysilicon for sc-Si ingot and mc-Si ingot for solar cell
NS Solar . .
Material Polysilicon (UMG-Si) |N.A.
mc-Si ingot (P-type)
JFE Steel
Wafer
SUMCO mc-Si wafer (P-type) |156 mm x 156 mm (0,5-3,0 Qcm), 180um, 200 um
Covalent .
Material No production
N-type 125 mm x 125 mm (0,5-12 Qcm), 170 ym
Space Energy
P-type 156 mm x 156 mm (0,5-6 Qcm), 180 ym
Dai-ichi Dentsu mc-Si wafer 156 mm x 156 mm, 200 ym
OSAKA
Titanium None
technologies
Ferrotec
Shin-Etsu
Chemical
Kyocera
SANYO
Electric

Source: answers from each company for the questionnaire by NEDO
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Table 4c New products or new development of silicon feedstock, ingot and wafer
manufacturers for solar cells (2011)

Manufacturer New product/ new development
Tokuyama - None
M.SETEK - 156 mm x 156 mm sc-Si ingots (N-type)
Mitsubishi Materials N.A.
Mitsuk?ishi Materia!s/ Mitsupishi - None
Materials Electronic Chemicals
Japan Solar Silicon - None
NS Solar Material N.A.
JFE Steel
SUMCO - 156 mm x 156 mm high conversion efficiency mc-Si wafer (180um,

200 pm)

Covalent Material

- No new development plan

Space Energy

- sc-Si wafer using fixed abrasive slicing

Dai-ichi Dentsu

- mc-Si high efficiency ingot
- Ingots with lowered oxygen density and carbon concentration

OSAKA Titanium technologies

- None

Ferrotec

Shin-Etsu Chemical

Kyocera

SANYO Electric

Source: answers from each company for the questionnaire by NEDO
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Table 4d Plans for expansion of production capacity by silicon feedstock, ingot and wafer
manufacturers for solar cells (2011)

Manufacturer Process & Production capacity | Production capacity | Production capacity
Technology in FY 2011 in FY 2012 in FY 2013 onwards
N 3 000 t/yr 3 000 t/yr 9 200t/ in 2013
Tokuyama Polysilicon (excl. for (excl. for .
) ) 23 000t/yr in 2014
semiconductor) semiconductor)
Polysilicon 7 000 t/yr 7 000 t/yr 7 000 t/yr
M.SETEK
sc-Si ingot 3 600 t/yr 3 600 t/yr 3 600 t/yr
Mitsubishi -
Materials Polysilicon N.A. N.A. N.A.
Mitsubishi .
Materials/Mitsubi mc-Si ingot 0 tyr 0 tyr 0 t/yr
shi Materials
Electronic Qi
Chemicals mc-Si wafer 0 MW/yr 0 MW/yr 0 MW/yr
Japan Solar Polysilicon for Test Production Test Production 4 500 tyr
- : . (target year not
Silicon solar cell (not disclosed) (not disclosed) ?
disclosed)
. Shut off the
,;\lllsati ?::lr F(’BRIAS(!'CSC:;] N.A. production in
September 2012
mc-Si ingot
JFE Steel
mc-Si wafer
SUMCO mc-Si wafer 400 MW/yr 300 MW/yr Not decided
Covalent N.A. N.A. N.A.
Material
Space Energy sc-Si wafer 219 MW/yr
Dai-ichi Dentsu | Cast mc-Si ingot 330 t/yr 330 t/yr Not 