Economy Specific Research and Introduction of Successful Results of New / Renewable Energy Technology Development and Demonstration


Good afternoon, Ladies and Gentlemen. Ｍｙ name is Toru Usami and I am from NEDO, the New Energy and Industrial Technology Development Organization.  
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１．Introduction of NEDO
　First of all, I would like to briefly introduce our organization.  NEDO was established in 1980 by the Ministry of Economy, Trade and Industry, METI for short, for the purpose of new energy and energy conservation technology development.  Later, NEDO commenced industrial technology development in 1988, and environmental technology development in 1990.  In 1992 NEDO began conducting new energy and energy conservation technology installation support activities.  As a result of past endeavors, NEDO is now recognized as a core Research and Development organization in Japan. 
This chart indicates NEDO’s fiscal year 2004 budget allocation for respective technology fields (Fig. 1).  Eight hundred and fifty million US$s, which is slightly more than one forth of the total budget, is allocated to R&D and installation support activities for new energy and energy conservation technologies.
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２．Contents of Presentation

  Today, I would like to share our successful results in introducing and disseminating photovoltaic power generation systems in Japan.  I will be grateful if our experiences in Japan help you in your efforts to promote the introduction and dissemination of renewable energies.


The high cost of renewable energies including PV power generation is regarded as a main obstacle that prevents their successful introduction.  Japan, in an effort to overcome this obstacle, has been politically conducting R&D and installation support activities to expand PV installation.  Focusing on these two aspects, I would like to introduce Japan’s historical efforts and achievements, as well as lessons learned from our endeavors in this field.  




３．Significance of Renewable Energy Introduction in Japan

  First, I will briefly discuss the significance of renewable energy introduction in Japan.
World energy consumption is projected to further expand along with an increase in population and economic development.  Fossil fuels have limited reserves and the future depletion is a serious concern.  Moreover, global warming has become one of the pressing problems we must mitigate.  
Japan has scarce domestic energy resources, and depends on imported resources for almost 80% of its energy supply.   In addition, due to the agreement reached at COP3 in 1997, Japan is committed to reducing GHG emissions. 

Under such conditions, Japan has been putting a high priority on the further introduction of renewable energies.  In an effort to introduce and disseminate various renewable energy resources, the Japanese government has been focusing on PV power generation.  As a result of these efforts, Japan has achieved remarkable success in this field.  In 2003, Japan’s PV cell production volume and the cumulative installed capacity ranked first in the world..       





４．Outline of Government Policies and Measures

  Next, I would like to outline Japan’s endeavors in expanding the installation of PV power generation. 

 
 In order to reduce the high cost of PV power generation, in addition to developing new technologies through R&D activities, attaining volume efficiency through market expansion are effective.  However, free market expansion is considered difficult due to the current economic inefficiency of PV.  To tackle this issue, the Japanese government has been actively conducting various installation support activities in an effort to create and expand an initial demand in parallel with R&D activities. 

  In Japan, full-scale R&D activities of PV technology were commenced in 1974, spawned by the oil crisis, as the principal part of “the Sunshine Project”, and had been succeeded to part of “the New Sunshine Project”initiated in 1993. 
  On the other hand, installation support activities started in the 1990s in response to the cost reduction and reliability improvement achievements of the Sunshine Project.  For these efforts, the government has been subsidizing PV installation, setting national targets, and establishing various rules.
  (Next slide)


This chart shows METI’s budget for R&D and installation support activities of PV power generation (Fig. 2).  More than sixty million US$s have been annually allocated to R&D since the 1980s, while the budget allocation for installation support has increased in the 1990s, exceeding the R&D budget.  This illustrates how, in the 1990s, METI started bolstering its efforts for installation support activities. 

  In this way, since R&D activities has reached a certain level of maturity, the Japanese government has been systematically  conducting various installation support activities in addition to R&D activities.  An efficient combination of these activities is key to Japan’s successful PV power introduction

.







５．Research and Development Activities 

Next I will discuss Japan’s PV technology development.

  NEDO has been playing a central role in this endeavor that can be roughly divided into the development of PV cell manufacturing technologies and the development of system technologies. 

  With regard to PV cell manufacturing, NEDO has been developing low cost manufacturing process technologies, greater manufacturing efficiency and a stable material supply for crystalline silicon solar cells, thin-film solar cells and compound semiconductor solar cells. 
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As a result of such endeavors, the manufacturing cost of solar cell modules has been reduced significantly.  Particularly, the cost reduction during the 1970s and 1980s were remarkable. Shown is the cost reduction from 1974 to 1992 (Fig. 3).  As you can see, in 1974 when the Sunshine Project was commenced, the cost was 20,000 yen/W, decreasing to 600 yen/W in 1992.  In response to this accomplishment, the government commenced various installation support activities in the 1990s.  
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With regard to system technologies, NEDO has been developing peripheral equipment such as inverters and storage batteries.  As a result, their installation price has been reduced dramatically.  Notably, in the 1990s, the installation price of inverters and other equipment decreased more than 90%.  The chart indicates the installation price reduction of residential PV systems in the 1990s (Fig. 4).  The general price has decreased approximately 80% in the past decade, mostly resulting from the decrease in the price of peripheral equipment. 








６．Installation Support Activities 

　 Next, I will discuss briefly the installation support activities to expand PV power installation.
   The Japanese government has been subsidizing PV system installation, setting national targets of PV power introduction, and establishing various guidelines, laws and regulations.
These serve as the foundation for the safe and efficient installation of PV systems, while setting national targets clarifies the course that the nation intends to take, as well as to determine necessary actions at present and in the future. 

In addition, subsidy systems promote PV system installation based on the efforts of private sector. 

Those procedures are each essential to expand PV installation, and their systematic combination is most effective. 
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Next, I would like to briefly discuss the PV installation subsidy system for residential consumers that METI commenced in 1994, and has been focusing on.  This subsidy stimulates additional demand, thereby increasing production levels and reducing production costs through the attainment of volume efficiency. 

  This chart illustrates the installation price reduction of PV systems for residential use (Fig.5).   Although this chart is similar to the previous one, it is from another source.  In addition to successful results in R&D activities, volume efficiency through installation support activities also contributes to decreasing the price.  Based on this chart, the next chart shows effective installation price without the subsidized portion (Fig.6).  The chart illustrates the enthusiastic promotion of the creation and expansion of initial demand by setting a subsidy rate covering up to one-half of the installation price during the initial expensive price phase.  As the price decreases, subsidy rates are scaled back, creating a transition to an unsubsidized market.













７．Achievements in R&D and installation support activities 


　Next, I will explain the R&D and installation support activity achievements that I had previously mentioned.
  In Japan, due to the decrease in installation price as a result of these activities, the overall annual installation volume of PV systems has been expanding.  The chart indicates the annual PV installation volume in Japan (Fig. 7).  As the chart indicates, residential volume in particular is growing.  Consequently, cumulative installed capacity is also increasing.  The next chart shows the cumulative capacity in major countries in 2003 (Fig. 8).  The capacity in Japan is 860MWs, which ranked first in the world.  

  In accordance with the increase of domestic installations, production volume of solar cells has been greatly expanding.  This chart shows the growth of solar cell production volume in Japan, the U.S. and Europe (Fig. 9).  As this chart indicates, production volume in Japan has rapidly increased since 1998, to approximately 330MWs or nearly one-half of the world production volume in 2003.  



８．Lessons learned

　
I would like to conclude this presentation with lessons Japan has learned from past and present endeavors.  

I would like to reiterate that, from our experience in Japan, the combination of R&D and installation support activities is most effective to reduce high costs and promote introduction of renewable energies.  R&D activities enable effective cost reduction directly through developing new technologies, and installation support activities can serve to create and expand initial demand despite the cost disadvantages, thereby increasing production levels and reducing production costs through the attainment of volume efficiency.
It’s also worth reiterating that the government’s involvement at the initial stage of renewable energy introduction has been essential.



Although a significant cost reduction of PV power generation has been successfully achieved, the higher cost relative to conventional energy sources still persists.  Therefore, METI and NEDO intend to continue actively conducting R&D and installation support activities to realize greater efficiency and to reduce the cost of PV systems.  

Thank you for your kind attention. 







