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RTS Corporation, founded in 1983

-- Comprehensive Consultancy on Photovoltaic Power Generation (PV)

-- Over 20-year history on investigation and study
on PV and international information exchange R&D
-- Study and analysis of technical development
and trends of the market of PV system Japa
-- Clients: Governmental agencies, electric utilities,
private companies in Japan and overseas
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PV2030 - 2004

Roadmap PV2030 for PV R&D was established in 2004

- To take over the Long-Term Master Plan, the next 30
years to realize a full-scale expansion of PV market
and

- To strengthen the position of PV in the national
energy supply policy.

- To develop photovoltaic (PV) power generation into
one of the core energies by 2030.



Installable PV (GW) in 2030

PV 2030 Roadmap— Base Case
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Cost-Reduction Scenario by PV2030 Roadmap
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External environmental changes after the formulation of PV2030

- Explosive expansion of PV markets, in particular in Europe

Center of PV introduction (market) shifted from Japan to Europe.
Japan’s share: annual installed capacity: 50 % A 10 %, production: 50 % A 25 %

(2003)

fCumuIative Installed capacity: global 1,809 MW/ Japan 860 I\/IW\
Annual installed capacity : global 488 MW/ Japan 223 MW
Annual production . global 744 MW
(Japan 364/ USA 103/ Europe 193/ RoW 84 MW)
Annual production capacity : global 1,280 MW
K (Japan 520/ USA 299/ Europe 367/ RoW 95MW) j

(2007) —

/"Cumulative installed capacity: global 7,841 MW/ Japan 1,919 MW I
Annual installed capacity . global 2,251 MW/ Japan 210 MW
Annual production . global 3,733 MW

(Japan 920/ USA 266/ Europe 1,063/ RoW 1,484 MW)
Annual production capacity : global 7,093 MW
\_ (Japan 1,555/ USA 433/ Europe 2,042/ RoW 3,063 MW)  /
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Recent Big Tide In Japan

- “Cool Earth 50 Vision: Almost halving global CO2
emission by 2050" @G8 Summit 2008.

-  Fukuda Vision 1: Japan’s CO2 reduction by 60 ~
80 % up to 2050

- Fukuda Vision 2: PV installation in 2030 by 40 times
more than 2005 level.

- Cool Earth — innovative PV Technology Initiated last
summer as one of 21 key energy technologies.

- METI Committee adopted: “Social cost minimum
principle” to modify power grids modifications for
accepting massive distributed energy.

- Residential PV subsidy back on track to reduce its
cost by 50% in several years: 70 kJPY/kW,, for a
system cost < 700 kJPY/kWg, ; less than 10kW
system; module efficiency/quaﬁty specified; etc.

- New Law for upgrading energy supply structure to
be established in 2009: Japanese style FIT included.
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Breakdown of PV System Price: (example 2007 Japan)

Source: Keynote speech at PV EXPO, arranged by RTS

(Interest rates are included in the expenses of each item. Selling expenses. Handling charges are included in “Others”.
Expenses for mounting structures and construction works are estimated to be 10 % of the entire cost.)
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Power Generation Cost (Yen/kWh)

Grid Parity in Residential PV-system ( New House)
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NEDO released “PV2030+” Roadmap
on July 8, 2009!

Main Points of Revisions:
- Extended up to 2050 to include “Cool Earth 50"

- Mass Deployment PVs assumed to contribute on
Global Warming Issues.

- Specified the 3 stages of “Grid Parity”: 23
JPY/kWh; 14 JPY/kWh and 7 JPY/kWh according
to the previous version, but accelerated R&D
target year.

- Discussions made about Technical Issues on PV
technology as well as system/grid issues and
social points of view.

- Mass deployment for domestic market and
export market: ~1/3 world market.
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Accelerated, Extended “ PV2030 + ” Roadmap

Domestic
8,000 Installation :
Limit 8,000 GW i Others
T Possible .
; capacity in
Q . 2050
>
= - Industr
2 ) Installed P ~150 ¢
=t p i4 Yen/kWh capacity (GW) L7
O 300' Generation /
= cost under /
— PVv2030
= roadmap 7 Yen/kWh
K — | Multi-
= Fukuda Vision family
2020: 14 GW house
- 2030: 53 GW R Residential| Single-
R __} g 150 200| family
Q ===
2020 2030 PV2030
Target Target 102 GW

15




Scenario by “PV2030 *“ Roadmap
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Technology Scenario by “ PV2030 +” Roadmap

Target Year

(R&D) 2010~2020
Electricity Residential Industrial Wholesale General
Cost (23 JPY/kKWh) | (14 JPY/KWh) | (7 JPY/KWh) | (<7JPY/kWNh)
Efficioncy 16% 20% 25% Ultra high
0) 0) 0)
(Lab. Scale) (Cell 20%) (Cell 25%) (Cell 30%) (Cell 40%)
Domestic _ _ _ N
Production | 0-2~1 GW/Y | 2~3GW/Y | 6~12 GW/Y | 25~35 GW/Y
For Oversea _ _ _ _
Markets 1 GW/Y 3 GW/Y | 30~35 GWI/Y | ~300 GW/Y
Private;
: .| Single/multi- Business;
Single family fa?r'nr}lgler{&uslg's. family houses; Public;
Main Market [houses; Public PyuinC' ’ Public; Industry;
bldg. : ; Industry; Transport;
Business bldg. PhV/EV Agriculture;

Electrification




Market assumed by “ PV2030 +” Roadmap

= Production for export markets <
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Item Estimated Results by 2050
Supply of PV systems to domestic markets 25~35 GW/year
Supply of PV systems to overseas markets ~ 300 GW/year
Ratio of electrification ~ 43 % (2005: 22 %)
Size of industry (sales/year) ~4 tril.Yen (domestic market)
Employment ~ 0.6 mil (domestic demand)
Reduction of greenhouse gas (CO,) emissions 7~20% 18




Direction of next PV R&D Program
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Summary

NEDO released “PV2030+” Roadmap on July 8, 2009
The status of PV power generation will be upgraded
from “being recognized as one of the core energy technologies by 2030
to “supplying 5 ~ 10 % of primary energy demand by 2050".

Main Points of Revisions:
-Extended up to 2050 to include “Cool Earth 50”
-Mass deployment PVs assumed to contribute to global warming
ISsues.
-Specified the 3 stages of “Grid Parity”: 23 JPY/kWh; 14 JPY/kWh and 7
JPY/kWh according to the previous version, but accelerated R&D target
year.
-Discussions made about technical issues on PV technology as well as

system / grid issues and social points of view.

-Mass deployment for domestic market and export market : ~1/3 of the
world market. (25~35GW/y for domestic ,~300GW/y for overseas)

We hope that “PV2030+" will significantly contribute to the development of
future PV power generation.
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