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[Eric Martinot(ISEP)] SKGHHEA OIS LB UIER
Good morning, ladies and gentlemen, it’s a pleasure to be speaking with you today. I’ m glad to give you a brief
overview of the global situation for renewable energy, markets investments, and policies.
BHIABITIHITEINWET, 4 HZOG TEIALBEL TELZLEToNAAUELESTEYVETS, S HORDOEB
A, AR T R —IZOETEL T, Bl O iiGOBIM, HOWNTZOER, L TEER, HEOB[IZHONT
B SETWEEET,

My presentation is based on the report, renewable global status report, which [ have written as the lead author for
the last 5 years, and [ am just now finishing the 2010 edition. The report has been translated into Japanese and the
Japanese version is available for download on the web and a few copies here.

4 HOROFEL, L 5 FRICOTZ> TEN TR T =1 /F — R B HEDO20 10RO NEIZ OV TREEZ
FTHILITH>TEYET, Zhud, HATRICHEERS L, TL TR b DY =T YA MnbH 7 m—RTEHLIT7-
TBVETH, 4B ZZIChat —2MfFbLL TRV ET,

And also the 2007 version, I recommend you reading along the 2009 version.
ZAUE 2009 FRRNH T m—R TEDLOTET N, THEFRIRHZZUZHHOE T 2007 Fhih OGO Tl AV
FAUXEEVET,

Most people think of renewable as very small in comparison with fossil fuels and nuclear, and if you look at the picture
of total energy share, that appears to be true. Renewables total about 19%, but most of that is traditional biomass in
developing countries, cook stoves and so on, so what we call modern renewables is only about 6%

FEAEDH T, BAEFRZ RN —ENNET L, ZIUTE TOHESNLI =X —DHF ThLIEEBbinET
D3 HENTEF TRATTI9%ERVET L, 2D HD LR LE DL TURMD S A A~ ZRED H DO TRV E
T o T HLWIAT OFAEFRETRLF —LDNET LT RLF—RREL TE% LoD T

Similarly for electricity, renewable are 19% also, but most of that are hydropower, and what we call non—hydro
renewable — wind, solar thermal, biomass — are about 3% of power generation

R, ZNEFEDIZD DT RNLF—ELTRELTH, RIIVEIUIELIIHVET A, FAEFRRT X —(TH
19% T, TONDRERFITKIIFEEN HD TWET DT, ZIUTKT TTEDHLHWIKELEN ST LN
FERTRE T ARV — L0 EF L/ 3%ICL R EE A,

But this gives you a false picture of the current situation, because it may surprise you that more money was invested
in new renewable energy power capacity last year, than all other forms of power generation combined.
LILIRIE, ZHONSTZAERHEL T LS EEREO LA L T Db TEBHIEE A, LVWET O, 207 T7THR
THOPVET IO, B ITH =3 — B RE— )L — B O S ERE )T 2 E DS MRk DOFEE
ZRFOHRBEINEp>TETOET,



150 billion dollars was invested in new renewable capacity last year alone, one year 150 billion, that was for all forms
of renewable, not including the largest hydropower, including the largest hydropower this would be 190 billion last year.
TTOT, MEE 1R OB RTRE L X — DI ERE NI T 2R EHE A E & 1M T 1500 R TITEWNE
T TL T, ZDIB iR REAKNFEBOE 2VE ENTEVEEAD T, KA FEEL ANAUTIRE L 1900 ER

TR0 ET,

So that’s more than the world invested in coal, oil, gas and nuclear power generation combined.
VO, R TH R KT AT T BDWNTIRT IR EDOMRR I E SN TWDEDE | <O FAE ]
BETRNF—Ef o ERNICRESNLTONET,

If you look at where the money is going, about 40% is invested in wind power and about 30% in solar PV.
ZL T, ZNHOFEENEZITHAT DA TNDNENNET &, FI40% 3 EA S5, L T30% B K PV 12720
i‘d—o

In total, power generation capacity, globally, this line here, is now over 300GW in power capacity - you can see solar
PV, geothermal, biomass, small hydro and wind.

ZLC HRPTRET L F—2LOFRER THYET A, UL 300 FH Ty MR TEVET, | FLEDHRT
BYVELT, ZOZF7OHRIINTY —T—PV, fIE AT~ NOKT) ZLTRARENGENET,

Japan, you can see here, is number 6 in terms of total capacity. China is now number 1. I would say Japan was a
leader in renewable energy many years ago, but Japan has now lost that leadership to China, United States and
Germany in particular.

ZLTHARIZZOKTRETL6FER LW ZLITRVEL T, 4R 1 OFATRET R T — 2l o7 FELIT-
TWLDIE, FEEZR>TEVES, BEMETITAAN—F =2y T o T O TTITNE S, BITRLZDOHIA
ZHETT L, KE, FAVIESTLES TNET,

[ also would like to say that I am now living here in Japan permanently, and that [ hope to see that situation change in

a coming of years

AT, AARIMEBZHEZ TBVEST DT, BIEELZORMPEIEDIHIZR D> TUILWEESTEYE T,

For the past 2 years, this is also true for 2009, more power capacity has been installed in the United States and
Europe for renewable energy than for fossil fuels---. This happened in 2008, and happened again last year

ZL T, A2 H DD 2008 4 2009 Fa2 GO EELTH, KETT L3 —uy GEEICBIT LI BRI ~OH

BB —2DFEERE 12 EEl>TOET, DFED, 2008 4Eh, £LT 2009 ££6 HIRTRILF—D 3%
b TY,

Now consider individual technology, first looking at wind power. Wind power has been growing by 30% each year, for

the past 5 years.



T % DT NF—TRETL ET, A TTR, TR ESFEMBE30% T HOTHET,

By the way, to give you a sense of the scale, now we are up to 160GW of wind power. For comparison, the world has
about 4800 GW of total power capacity.

JB % RET & AFI160F T Ty hETRTODLDIT TTIFNES, AT v U T 12 A ETLh—2L T4
800F WU vhdrHEFE LI TVET,

The leading country for wind power is United States, but if we see who added the most last year, China is the number
one for additional capacity in 2009.

SENFEETRELF YU T 42 o TODDIIKETHYE TN ES, BEDBEMS EL TR T ED b K
ELHPUTBYET,

China essentially doubled its total power capacity from wind in one year. This has happened for the last 7 years,
every single year, China has doubled its wind capacity.

FENE ER TENETOF AT TAZFILTODDITTT, 2OV TF7 TRETLTFOERS A 2008 4F, LiZiE
MENT5375 2009 FETT I NES, PEDOE AL, ZORANFEEOFEZEE T F MO THERG ~ THOL
TETRVET,

Looking at the leading Wind power manufacturers, 25% of the wind power manufacturers were in China last year. Other
leading countries were the United States, Denmark and Germany

oIz, A EOHETHVETITNEL25% N ETHVELZ, TIUHIKOBKE, Tr~v—2r, ZLTRA
VTT,

Solar PV has been growing by 60% every year for the past 5 years - the fastest growing technology in the world.
DOENIKEIEPY, Y —F—PV THINES, ZIUT A ARDESERREATT, ZHHDI1TH T E 5 FMIZHz-
THFE60%MNTEBVEL T, R TR BH IR THDL BT,

Germany has about half of all the solar PV in the world, the market is growing very fast in Germany. Spain is number
two, and Japan is number 3

ZOR TR RERBFBEFF > TODDRRAY THYEL T, RAVNEEY —F—PV DK% HD THEY, 20K
(ZHESDPANAL T XL THARERSTREYET,

However, a lot of the solar PV in Germany was made in China. Manufacturers in China and Taiwan now have half of
the global market.

ZNIET ZLDREEDBIRAVITDVET T ILES | 72722 DY —F7—PV ICRALEL UL DO REDIZEA LD H[E
HONFHBE TR OEGEIZOMIBICHET,



Another very interesting technology, solar thermal power, is beginning in United States and Spain, still a small
market, but it’ s growing very quickly and shows a lot of promise

HIOL DRI THL B LU T, AR B L EL TUIRGAEL ST ETHVEL T, ZhavkE
IRETIFIZEIMPOTRIETS,

Solar hot water has become popular in a few countries, particularly in China. China has 70% of the global capacity for
solar hot water, followed by the EU, Turkey and Japan.

FIE R ST RKEE THVETITNES , ZAUIRICHETAKDBH LT, TN R P THO TR E
T2, ZOPTHEDNBELZORRERF>TERY, iV CTEU, Mba, ZLTHARIZZRVET,

Similarly for added capacity last year, China has about 80% of the global market.
Fo EFEEOBIMNA R THER R DK80%DIBMA RELEL THLL THET,

And unfortunately, installations in Japan are now in a very low level, in fact solar hot water capacity may even be
declining in Japan as older systems are being retired and not replaced by newer systems.

PRSI, AARIZBI DMK AT LEWVIDIFIEFITF v /S TARPE- TETEYET, DEVH VAT 4
R HTLWS AT DT DIRNENS T — 2D HD T, LAF Y/ T AP L THDEWI B E R HY E
R

Bio fuels have been growing rapidly, ethanol and bio diesel. You can see the growth rates here in previous years
ethanol at rates of 20% , bio diesel at rates approaching 50% per year.

Flo AAAREFCHVET N, =8 )= VLT AT T4 — BN NT B IEF I A TRV E T, =8/ — AN
20%Z LT, AT 4 —B/MTBILEL TUZE0 %N OV R L TOET,

You can see the last year however, 2009, there was less growth, the ethanol and bio diesel industries were hit very
hard by the financial crisis, so we didn’t see any growth in the last year either.

LIPL72A3h, 2009 4 R CTTHE T L2 DMORMNESHILL TOET D, ZIUTRIFV AR DEEDTZD T,
AFT 4 =B THZH /=ML TH 2009 IO L ELT,

The summary gives you the annual growth rates for the different technologies both for a 5 year period and for last
year.

B R & RBARIZ OWTERREL TEELTZA, B2 2B T LD NEIKEGEADIRK SR T U TR LR
ERTEOVELIZOT, ORET TTIZLTHELIC, I IOFEDNEE TR OO U, 2 S HOED 14
RIOMORITARET,

In particular, solar PV has been growing 60% year on average for the last five years, and this is an important

technology, and as you are probably aware, Japan installed a record amount last year, almost 500 GW.



BRONZHVET DN, V=T —PV THOVETITNES ZRAEE 5 FEMICHO > TR TE0% DI U R L T
WOFELTZ, ZIWSFERICEHE R FE I ChADIEARSIATHFUOMEY | FEFREIIRESHARTHRTETEBVEL T, 4
LK PV DX /3274753 500 AHV v D ET,

I think solar PV could spread rapidly in Japan, Japan has a lot of rooftops - it’ s a great national resource - because
of all the single family houses. All of that roof top area could easily have solar PV on it.

ZLT, ZOY—=F—PV TTN, FEEELNZMETRODPHDLLVDIZENFZDNERNET, TTOT, AR
PENZNENZET, LOVETOBMOEI N THARIT—FRTOENIERE LD T, EBHNSEFEHT
WL, Te{EAD—FEETHRHVET DT, ZNHDRIRIZY —F—PV 2B A RN HLEVOIFE T,

Just one note that there are over 3 million jobs in renewable energy world wide. About half of this is in bio fuel
production and about 400,000 jobs now in the wind industry.

ZOFRTRLTWET O, AR RLF—E TENZT ORMAPBIHSNDNEN L THYET, b—X
JVTC 300 FEEDFTIREA N HRES, ZOFED AT BN D TT # | A1 FEE T 40 HIEEDJEM B HED
EBEZTVET,

Many countries now are promoting renewable energy and seeing strong growth because of the increased jobs, it is
seen not so much of an issue of climate change or environment, but more and more its seen as an issue of economic
growth, industrial innovation and competitiveness and jobs.

ZOETIE, BAFRBTRAF —Z2HEL TRVETITNES, LIUTMS KUEZEBNT ST D7D R BREE DT
DHEVIIDY | 2OV T LI LD EERED HR D WO T BFRR S RIAD HSBITIZE DI HEH OB
W2 DLV ST RE R ERE PO E NS TRV ET,

Now turning to the question of policies to promote renewable energy. This is also an amazing picture - we now have
more than 70 countries around the world with some sort of target for future share or target for renewable energy. That
is pretty much all the developed countries, OECD countries, plus many developing countries.

KICBORIE THVETITNED, ZORTRTWZEW TR EFT I, R T OZLOERECH A ATig =1L
X2 AT 28 TT LD HOVIHIRICET 26D T L 70 WEZLLDE TR TD OECD s [E D et [F 77
2 EEG B ENLHENDZETT,

And over 60 countries with some kind of exiting policy now to promote renewable energy
Fio, ZOZ =7y Fio TWHTET TR, 60LL EDOETIXED AR RETRLX —245, ZhaHitET 5
TODBUR AR > TEVET,

The most common policy in the world is the feed—in—tariff which provides a guaranteed price to renewable energy
providers

BUEOHT T, b EUEDNTWETOR T —R A 27 | [EEAMSE DB I EIE THYET, FHERET %L
F—2 ST BB OHOBOHIEISEASN TOHEIANER>TVET,



Japan now has a limited FIT for residential PV and I understand there are further discussions for Japanese FIT later
today

HATL —REHENSDY —F7—PVICBLEL T, T TICHWEVHE LIS ORHLEHNTOETITRES,
EBIZA HOBFETIES BRI OWTRENRHLEHNTNET,

Second very common type of policy is the Renewable Portfolio Standard, which requires utility companies to have a
certain share or amount of renewable power at some future year

WICELEDNTODERELEL T, ZOFAEFRETRVF —DOR— 73V % | BB IR THDHEND
ZETHVET, DV ZIUTE NS EMTERIZENTZT OFARTRET RN T —2 HNDINE NS T SO R IE A TE
O TR=ITAVAEZRERTHENIBOTT,

Many portfolio standards require between 10-30% power generation. For example the State of California in the U.S.
requires 30% of power generation from renewable by the year 2022.

(ZEAEDLE . 2OV TZ LR =7 VA TERSITODDIE10%702 530 % DI FEZ - 4E A HE T /L —
TATHEVDZETY, 12X E D7 4L =T WITHE 2020 FETITFEED30% & FERTHET LT —ICTHNDHZEIC
THBORMBEIZES LTV ET,

Japan has a Renewable Portfolio Standard but it’s very small, only 1.6%, and I think it could be higher
HARTHRIIVA =7 AU FEREITZRITON TOETITNE D, Lo THIEKLL. 6% TT DT, ZHUTELE FELRDHR
HRHLHEENET,

Also many countries with bio—fuel blending mandates, which requires mixing ethanol or biodiesel with regular gasoline
or diesel according to a certain percentage, usually 10% ethanol and 5% biodiesel, something like that.

FI2ZLDETIE, AV VATTE )= NRNASAF T 4 — BNV ERETHEVIZEEZ TR L TCWBLEDBHVET, Zh
TTEZH ) —LR10%, HDHNINAFT 4 —BNE% LN ST LIRMBIE I/ o TODE BN TN ET,

Finally there are many households - 5 million around the world — that voluntarily buy green power, which may be
slightly more expensive than ordinary power, but this voluntary buying of green power is a growing trend.

Fo, R PT 500 FOMATIID 2 BT m<Eb B EIZ =0 U =2 AL TOS IS HVEL T, £
TZZOMERIZIEZ S OBV ET,

Just to give you some feeling for the number of policies, this shows just developed - OECD - countries and shows the
10 most common policies and shows that most countries have more than 1 policy and there is a great diversity of
policies

ZORITRLTEYVET DIL OECD #ETHVETITNE D, TNENNHAEATRET LT —IT L TEDII R
REFF>TODMENIZETT, ZLOEDEEROR L — 2> TEYEL T, 22T TRV ET 10 EOH«
RABEDENRDVET,



This table is from the 2007 version of the report and we are now just finishing the 2010 version and this table is now
even bigger, and the number of developing countries now is equal to the number of developed countries.

ZOFRIF200THEMD = ANF—HAFNPLESTZL D TTIINE S, ZHDHHIS 2010 £ ERRTIEZORDBILRSH
THRVELT, LtEEZT TR EELEOEL TR RERFITR-> T ET,

This shows you how FIT have been adopted over the years, you can see many of the policies have been adopted just
since 2003. So half the policies that exist have been adopted only in the last 5—6 years.

Z LT Feed in Tariff (COWTOBSREALIEZ TETEYVET, ZIUIREZ LOBEEL/RL TR ET T, il
£ 5 FLNTHATETND, ZEDH3<HWE 5 FESSN DR TIEMESNZH DT,

And the same type of progression for renewable portfolio standard policy. Many policies enacted in just the last few

years

ZLTHANRERT AN X —FIHOBERAZ o Z —RbRICINITHE A TETEV LT,

[ mentioned targets for renewable energy before. These are targets for the EU and EU member countries. There is a
EU target of 20% share of final energy by the year 2020 and every country has its own individual target which adds up to
the 20% total

ZL T, ZHELORTTITNE S, ZZTIEHA A RETRFT —2 SN2 WD E 0D B EZ R TRV ET, 1
& EIZHD0N BU 2RO BEEA 2020 4F £ TIZ20% 2 A ATHET L —I29 580 BARDMBIF 6 T o bl
THH, ZD FIZHD EU DFAN—ERENLENREL TWODF =T v THVET, BERZEDEELTEU 02
0%EVHZ—7 NI D0l TY,

The purple shows you where the countries were in 2005 and the red is the increase in their current share by 2020

L8 DERSFDI20054FE F TORRDL, FROESS D 2020 AEF TITIBINE DS L0 FET,

Also targets for share of electricity exist in many countries around the world. I would like highlight one: New Zealand
has a target of 90% of all electricity from renewable by 2025 - that’s the highest target.

Flo, BEBIZOWTO, FHAERREZ RV —DEIGIZONTY, ¥—7 Y o TWOBENTLSAHVET, 2D
FCRbEVABEEREL TVDDON=2—Y—F N THYEL T 2025 FEETIZE I DI0%E FF/E A RET R/ —
T AEEF > TRV LT,

Now [ will talk a little bit about policies at the local level, at the level of cities and communities for renewable energy.
There are many things that cities are doing to promote renewable energy

WIZE— N~V TOFARBET R AF — DR IZOWT, DFY HIRERL L TEDIIRBUR A FfoT\D
M L TENET,



We have just finished a report this past year which is also available in Japanese - you can download the Japanese
version from the ISEP website - and this report looks at policies for renewable energy at the city level all around the
world

FLEBIT, FEEEZUCBL Th#iy E2£L0 TRV E T, AR RZ ISEP O WEB ¥ A Mpby 7 m—R4 5208
TEETTNLES, ZHUFIEARSEOSEHL -~V THT BIREO BRI F =BT oA ELNOFE TR TRY
E3

And the report, this is an example, these are cities in Europe and you can see the different type of policies to
promote renewable cities and that cities have multiple policies and there is also a large variety

ZOFRBEIFE LFEILINCHT —ry SO T THAE R F—2 #2720 EOIIREREL->TND
INZOWTRLIEB DO TY, ZLOFH TITHEDBIRZF > TOET L, AT 2T SICEALBRTHIET,

A similar table for Japanese cities will be expanded upon in the next version
RICLS7e#AE A ARDK BIRIRIZOWTHIES> TEVET N, RO BAFEDTCDIZZOREILRL TNIHEB 2 THY
i‘d—o

And we’re here in Yokohama this morning, and here in Yokohama we can find many policies relating to renewable
energy

A HITESEREICOEo LoD THITNES, — & TOTA TR THIES L TOSFERTET /L F —
ZDBERDBGT BN TNET,

The first type of policy is target setting or targets for CO2 reduction or shares of renewable energy or number of
buildings with renewable on the roof, many different type of targets

FTE 1 OBROFIL L EL THRA R BERELVOb OB ET, ZIUTT2L 2T bR FED HIERETT
EDBHDLNE, FAEFREZANLT =2 ENTET O =T =T THEINTTED, HIWITE FITRG R EE
TR DD T LA T2 BRI ESN TRV ET,

And in the report, we look at 180 cities around the world, and we found that almost all of them, around 140, have
some kind of target

ZOWEETIHHADOI80H T ZHAEL THVETNZDIHD 140 Z i CIIMAIGNO X —7 v Mk EL TR E
R

Here are some examples of targets, | won’t go through all the targets in the interest of time but you can see quite a
diversity of different kinds of targets

REE DB EFH A D TEELLITBFEL TEETE AT NESZD IRk & 28 T TR T2 A7 O BiFEsR EZ L T
BOET,



Second type of policy is regulation that is based on the city’s legal responsibilities such as urban planning building
codes, tax policies, and other types of regulation that fit within a city s existing responsibilities

ZL T2 DHDAATOBRTTITNES, ZH0IEHIREMHEE T ZBORICE T 20D THYVET TN, 2D
o> HHIBRIZBIE S 26D THY | #kx REBIRH], Bifil TTENEOMDN— ARV RZZITE ENET,

You can read the report to get many examples and details of what cities are doing, my main point here is to tell you
that there is a lot of things happening at the local level around the world and those cities are very important to the
process of promoting renewable energy

ZDOFMBONT R Z L THZZT UL BRD0IRHLTHVETTNEL AN THL LTV oldd
A FRE T RNX — 2 HEHE T HERCK BIBR, 0 — DN RL ~L CIERICHEE R 2N TON TNHENIZETT,

The third type of policy is the operation of the city’ s own infrastructure, such as city buildings, public transit, school,
and other public facilities

ZL T3 D HDIAT DB TT A, BIREOM A2 G ENIARDb O, T IXBIREOEY AILAZ@EFEE,
B TOTER T,

Cities are buying green power, renewable energy, for use in their own buildings, their own operations and buying
biofuels for public transit and investing on new installations on city buildings.

SFEY, BIERL L TRIGEROBRYIAEY BRIV —o U =25 BIREORYE L OEE L TH 7Y
—2HMD | BDOVNIAZETF B DIDIT A AR BT L BETRIROREIBOR 2720 . KA TRE = L ¥ —%
LV STZBIR RO TVET,

There are 5 cities in the US which purchase 100% of their power from renewable energy for city buildings and their
operations

KE T, O BIBROFTA T LV TIEZZTHEIBE 2100 % FAEFTRET TV T —TER> TODER T35
DHNET,

The fourth type of policy is voluntary actions. These can include demonstration projects, subsidies, grants for
consumers or businesses to invest in renewable energy, using city government land or buildings, there are a lot of things
that cities can do voluntarily to promote renewable energy

4 SHDOBERTTITNE S, AU A2 PFA AR =X — A A TELT2DIZ BB EL TERAYITRR % 224l )
BT HEESTLBETHYE T, I TN T ED R DS A ATRE = RN X — 2O 120 DR E =T D551
B AT ZEbHVET L, Fo, 2OV HHDTZDIZ HIREROFF> T HHIRE VAT 220 o7 filb &
DET,

Again out of 180 cities surveyed, we found maybe about 50 with some sort of subsidy for renewable energy - this is

especially true for Japanese cities which have subsidies for solar PV



BLBIE, 180DETOTEELELIIFAL | £DOYHDHK 50 0 EIRKATBAOIS CHA ATHET 3% — % ff
S DM AL TODLZABBYELL, LU A ARDEHTEOPIREL, V—F—PV KRBT BT DY)
DB G AT 1D Z <> TET

Finally policies promote information and awareness and finance and other useful things.
ZLTERBEDOIAT DOBER T A, ZIUTHERERLET D HOWITEHRL V2 mD 572D OIEEN £ 2 D728
DEEMELNSTHLORHVET,

Well that concludes my presentation about the current situation for renewable energy. Everything I told you so far is
based on the 2010 edition of the GSR which will be finished week. Most of what I’ ve shown you is very new information
from just the last week actually - we just finished all of this - which is one of the reasons we have not gotten it
translated into Japanese yet, | am very sorry about that.

A AVEETICERFEL TEARITEHOF BB LIZHO T, 20104F AR F—AFELZLICLIFRT
OVET, ZOFEAETE, HLWMER, BOHR TEESTHFERTHVEL T, ZNETH LS DEST2D TS HITH
RLIZHLDEZBRETHHDIETEEEATLL,

[ will spend a few more minutes to talk about the future and global scenarios for renewable energy for the future
AETHBRIZOWTITHE L ELLLO TRERIZOWNTEI NS T2 FUA DR DI TODDONTFEIT LIz E N
i‘d—o

There are many scenarios for future amount of renewable energy in the world and I think one of the most well-known,
certainly one of the most interesting, is the so—called Blue Map scenario by the IEA

PEF P TEEDOFAERTRET R X — DRI OW T 2 223 T VA BN TRV ET 2, T T TH, JERIZEL
SHBIVT, EZHIRIROG O LU TIEA, HER=F X =B ERL TRBVET, Wbo 7 L —vy 7 RHIET,

This scenario shows almost half of all the power generation in the world coming from renewable energy by the year
2050

ZOVFUATENETE 2050 FETIC, R HOIEBICOETEL TIHIS0 % A AJRET F/LF —I72 57259
EWVOTTUATT,

This is also a Low—Carbon scenario designed to reduce carbon emissions to what is considered to be a sustainable
level. So it also includes nuclear and gas and coal along with carbon capture and storage.

ZOVFIATHP N TEBVETOIE ARRFE S FTIATHVET O T, 2O ZITRF IR ERELEEN
TRVET, EHITIE, HAARKNIHEENTEVETA, ZNHIZOEFEL T, ces, CO2 DEUEWVIHDNE E
NIZGTOYFIANTI>TRVET,



Several years ago, the only ones putting forth such a radical scenario - you might say — , were organizations like
Greenpeace. Well now the IEA have said that half could come from renewable and the IEA is a very well-known and
credible organization that speaks for the OECD.

TDBAEERTCLIZD 22 ORI FRAE AT AR =L — ORI &3 2 2 H1K1E GREEN PEACE <HULOB 072
STZDTER, AR IEA TEZH, [FHHSH OECD EFfREH -T2 [EA TEAH, BAERTRET R/LF —50% 2 Al RETZ L
WOV T U RN TEYET,

Look at the shares of different forms of renewable energy as part of the Blue Map scenario, you can see the growth by

2050 of all the different types of renewable energy
O F VAT, 2050 FETIZA BA ATREZRAFX —NENTZT L TODV RSN TWVET,

[ just want to point out to you the line for solar PV, which is the middle dark red line. It only starts to increase after
the year 2030 or so

ZOFRTHEAFDICHHIOARNANR Y —F—PV [ZRDOTTIFNEL, 20V —F—PV BNEEIZHEINUIZLD S
DN 2030 FFETATELF LN TEVET,

[ just want to say that I am much more optimistic than that and that the corner could turn much sooner, perhaps even
within the next 5-7 year we should start to see a huge growth in solar PV

LinUEL B HIERV BB TRV EL T, V—F—PV BREN A D, DEVZ DB Z A2 501, 5 F
MWD TAEZEZZ TEBVET,

The world manufactured more than 10GW of solar PV last year. That is 50% more than the previous year and there is
so much capacity now in the solar PV industry that prices fell very dramatically last year.

MEE S TIZY =T —PV OF ¥ /80 7408 10 FHV Y FTHYELI, ZAUTATEILE0%E LI ZETLEL, i
FDY =T =PV OF X/ T AP TETEIEN) TS IEH RIS T3> TEIZ LV HFIZE RN ET,

We had been saying that the global average cost of solar PV was $3.50 per Watt, last year it fell to almost $2 per
Watt.

TR AIIGE DY —F—PVIFE0LVHZERF LI TRV ELIZ, LPLARDBLZAUIREFEIIT T TIZ2 B
FTFRoTETNET,

[ also just want to mention, briefly, the issue of energy storage, because as many of you are aware, renewable energy
is variable, it fluctuates minute by minute, day by day, season by season

WITEB S E NI T DLW TR TENTZNEBINET, EILTHRERRET R X —E D)ol %
BREA LV DIIEBAEL NSO THYES, R THYFEI T LIZKREKEB 26D T,

And so energy storage technology is very important for the future of renewable energy. We will not achieve large

amounts of renewable energy, like 50% or even 70%, unless we have good and cheap forms of energy storage.



TTDOT, SHEEITRS>TWVDEDEFHVNIL TR LR —Z2 A8 T DO R BT, WL T, =R LF—
TR T 2 EVIZE T, 7T0%ITHERL TV T2DIZiE, <N B IR SV OS DO EL 2> TEET,

There are many forms of energy storage, batteries, compressed air, super capacitors and pump—hydro. And I think
Japan has been researching many of these technologies

ZDIZDDEARE IS DT X RFIAT DHLORHVET, BT VLM Z 7oL DT LD HHVNE
A= /R=INBENWAREMI DDV ET L, T2 AARTH, TRF—ATEEEE IOV T INFZER RN ED SN THDHEN
PILTWET,

Imagine producing wind power at 5cents per kW/h cost and being able to store that energy also at 5 cent per kW/h
stored so that the total price is 10 cents and still competitive with nuclear and with the more expensive fossil fuels.

TeEZ RN FEENF Ty MES B M TTEELET, ThASHIINY T —IZEETHDICF Ty 4E7-0 5
TUNCTEIZET DL, AR 10 BT TEDIINTRDD T, IBIT, Ny TV —ICEET D0, =2/ T 10
TUMIRDDT T AR ST R EL T F TEDL IR DI HTL LD,

And electric cars are another form of energy storage which I think is very important. In the future we can see the
charging of electric vehicles from renewable energy become the major use of renewable energy

Flo, ABRTINF—2ER - BT ERHB I ICEHEIIR> TLOEENET, FERIIZIZZOESKH B
HOF v =% %, KELTDEVIOD b HEELIRITRD T RENELH L LBNET,

If the power utilities, the power grid, can control when the electric cars are charged, what time of day and so on,
within limits so that people can still drive where they need to go, but if there is some control over when the vehicles are
charged, then the charging can follow the output of renewable energy and smooth out the variations

T ZTENRAEDTTT, FEETHREHF LB DEHLRE L M — /L TEDLLIRIENLETY, 772 H ]
i C RER R 2= b — 352 L HRIUT, AP RET AT —DHICE DRI TOHEE D ATEEIC 2D
TLXD,

As for Japan, this is just a list of my own ideas for what I think is most important in terms of development and
research priorities and policies for Japan for what can be supported at the city level, roof top solar hot water and solar
power, passive architecture, even geothermal heat pumps and small size biomass

CTIZBTELDOIFHOERTTIINED, HARTIHEI WV STZIIRFNHRDNEN D LR TELDNEND TR
KTT, ZHUTTE TR RICRELZEDNHIR DY —F—DIRKI AT LT LN V—F— U —EH0ET L, H#l
BEFHALICe— MRy T T, x RIFIERBEZONDEENET,

A lot of issues need to be resolves including local planning, building standards, training and certification and

especially the issue of distributed generation and how utilities cope and deal with that



bHAATDTDITNT A& R LTI O RESH L TL LD, HUBGEHE TI &b\ T DL TE
VST DNMETLEY XD DOHHERHVET L, EARMAEL LTI BB IO LD D
Dij‘o

Also I think wind power generation is very important, battery storage, and electric vehicles, like [ have said.
FRTINZ T, BRAFEELIEFICEHELEBWETL, T, AT V—2 WS ESELEREEEVWET, EX
HE) T EbEITT,

Let me finish by leaving you with one final thought, and it concerns with the motivations for renewable energy, why

we should be interested in renewable energies.

e R BARELEE ORERO), EILTEFR—a ZHE BT R U672 0 )N OWnW T,

Most people think of the environment and CC, but I think the issue of energy security, energy autonomy - having
your own power supply and not being dependent on imported energy is a very key consideration

ZLOH 2 FETIFREME, [BELBOMBELHFLLBNET R, THVX—DL R, =R LX—DHL
P HZE, DFEVAMBREHIHEO TIC, =X =N H L CELHT LG MBI ERNET,

And also I mentioned before in terms of jobs, local economic development and industrial competitiveness
FHIFELHLOITELIZTINES EHORIHAZT 52T, HIkORF N BEEZ T HHLWIFEELL TOHF )
EEDDBIENTERE VSISO I EZBNET,

That concludes my talk and I think we have a few minutes for questions, I’ 1l be happy to answer any questions. Thank

you.

PLETRRIMDICLET 0 ZEMZZ T IDRMNRDLHLEBNET, HVBRESITE VL,

[Fl=H]
HERMITRRICELD TRIINI DT ELSTZTTN, ~MHETOLIENELILL, FaFT T2 Ziiznye
LEd, ZEMIZIZSENET D,

[E R

RKFEARYRT—=27L0) NGO HEELIZHIALHILET, BEAKFHEHVNEOTSVELL, A HOT LB T —
LAY DEFBDEZHTHLBRENVLILND TR, ZOFTT VY7 POWER LB DORHST-OTHITILED,
ZDHTDEHEIVLFELLEINIZERDINEND DEHZ TWEETNDE, HLKF LM T-FEBICHOWTUIHE
DEZLNTRNDTLIINY, TD 2 mzBANNZLET,
Thank you for a very interesting talk, I have a question on energy storage, could you elaborate more on what you mean

by “bridging power”, and are there any ideas about using hydrogen as a medium of energy storage

[Eric Martinot(ISEP)]



Thank you; there are different scales of service for energy storage. On this level for power quality, it is on a smaller
scale and a shorter time scale. As you move higher on this list with bridging power and energy management, you are
getting to larger scales, in term of total power and total size of the grid and the total amount of energy you can store
and the time scale that we are talking about. If we are talking about hydro—compressed air, flow batteries, can be stored
on a scale of weeks, months, and even whole seasons of a year.

AZZTRLTWET DIFZ DT —EALL TAT = AR a2 HHEVHET, A7 — BT =747 LT
IRENTNHEZAT, B/ NESCEEH b DO TT, ZLTENNIDOT VP T /\T =R X =< R A
YhEWNWEF L ZOBRKELTORUME, 27—V B RET2 T, THUIATCE L EEHECL, HIFIICH RS
RHENHZETHLD T NARRD YT Y=L Ib DI ET L2 ORI R 2 OE AL T Ln1 s — AT
FEPAT =V DOREILDIEZIRLTNET,

As to the question on hydrogen, hydrogen is a storage technology, ves even if it s not on here, but I think hydrogen
will be very expensive as a storage technology, in terms of the energy required to be compressed and store hydrogen
and the cost of the fuel cells to convert it back to electricity. I think hydrogen will be more expensive than these other
technologies, in particular flow batteries, I think these could become the cheapest.

KFNZOWTOTERM TLIET N E S MK B ZAE ST TR LV OB DIFHVETITNES, 7272, Z2IZhiT 7
bOLET D ELY RN TIIRODEENET, DED, BN HIANTT LI O EERB BB
H 72O DaARNRZZNTHT T Dy TV — LT 5 8 K0 R 2D Tid ey L BVvET,
HOINESTENELT,

(73]
FNTIE. BYIOHMEAZ N TRZEWERWET, HUNEITEWWEL, 3% FL T IRENA EFHA e 3L
F—D &) EVHRET IRENA @ HUGO LUCAS SAMLi#HETAZTWEEWET, LUCAS SAE LBV LET,

B 7 International Renewable Policy Network” , Hugo Lucas (Program Manager, IRENA)
W RERL: http://www.re-policy.jp/sympo20100701/102IRENA. pdf

[Hugo Lucas(IRENA)] 2 GEEFREN 55 D H

BIpEBITIHTSNET, Ei%)] . ZOHEMRI RV —BIRY VARV ATEIEL TEAINIIRVEL T+
OEESZTHEWVZLEL T, KEHV DR EHTZWET, A Hugo Lucas EFHELETITILES IRENA SV ¢
Tar T LN L TCWET, s I AT TR BT VN —F Lo iFEZ L TRV E T, OB
IRENA DIEBENZ DWW TTRM A S TV EE N EENET,

FAT=HORERE IRENA 23RIRRSAZDIE 2009 ETHVE T, FA LIZAL /N —1F147THY ELTZ, Director general
VL= ET, ZL T, AERIZT 7 XA EICEN N TV ET, LT, IRENA ORI E B Q72721058 2250
RN TEYET, AR AREE - B2 S L OB E R THVEL T, I OEDITRE BRI TR S L
7o THEVET, EUTCHEEFBEINIT  — LR BBV ET, FIMOMBILBI#HL /52 L TR ET, MEE
T O HE TR A BB L1 A2 LT,
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WAEE: [HRAOF AR LT — ORI REE S K U4 ] Hans J. Koch(IEA RETD)
WRELXEEl: http://www.re—policy.jp/sympo20100701/103IEA-RETD.pdf

[Hans J. Koch(IEA RETD)] 3G & D 5 LB IER

For the first time, before my presentation, how much I have time for my speech? 30 minutes. So I have 30 minutes,
make sure of timekeeper.

30 43 EVHZET AALF— =D HLBENLET,

I have 20 slides and I’ 1l briefly explain 3 minutes per slides.

HPHELEL 20 KDATARNZENETOT, 1 T ORISR L TR ET,

My name is Hans J. Koch. I am secretary of Danish ministry of climate and energy and chairperson of the

administration.

FIN R G~ ayRERLET, 7o v = OKBET RN F—EORET, BHEHYE T,

Denmark has small economy but has high penetration in the world renewable electricity use.
LU, To~w—JIXE N OB TENET LR TRL &V EAE R X —OH AR 2SN TWDETH
DET,

So we are good in renewable energy as well as football.

=BT =T —TH o —ThHELIEN TNAEVDZETT,

In football, we are as good as Japan.

P —IZBIL T T B ARG <000 I RHY ET,

[ am in addition what I do in profession, the government officer and a member of the government board of

International Energy Agency in Denmark.

T r—7Th, BUFOMLELRRHIRNIBOF O L RIREZ IEA OBJFFR—RO—B THOET,



And I am chairperson of the renewable energy deployment.

ZLT, BAEWRRT X —EBR0OEREBO TRVET,

[ have 2 main themes today.

S HBIRALIZNWZET 2 AHVET,

First one is that all expecting renewable future.

FTREROFA ATRET LT — 2OV TOE V2D TTTH,
To realize, or if we succeed for the vision, political framework is indispensable.
IOV ar BHVETITNE S TNENEE D, RISE L0 ETZOT D OBIR O A3 00

LRI TERNEVHZ LT,

So the Market force alone is not enough to succeed.

DSEVHEED DI TIEID IR ATRESS LV ZENF 2 £,

Secondly, strong international cooperation is necessary in policy framework.

ZLT 2 DDA = TN, BURDOPHAAIZ AL EL CIEBRE O /1 3L EEIZ 2D ZE T,

That stated by Mr. Lucas in his presentation.
ZORIT V= ARBIFE B Lozl BT,

So for the international cooperation, IRENA has been established.

4 IRENA EVWOfEER 2 sk B3~ TRVET,

With more than 140 countries participated in IRENA.
T TIZEIMEDN 1400 EEB L TEVET,

But it’ 1l take time before IRENA can bear fruits.
LU 2305, IRENA E DR Z 3 ETIIX D LR 230303 DTL X,

And it might be difficult to win the solid support of the 140 countries.
ZLT 140 HED A R=,R20ET L EROEBD—EHEHDLEWVIDITHLNZ LB LIVERE A

So therefore, there are needs of the other international organization in renewable energy issue.

o T DB A RET R T — 2L L CODEBRBERE O ~EREINEEELEHVET,

And one of them is REN21.



FHLT-HEkD—oH REN21 T,

We heard about the book from Mr. Eric Martinot.
S HEAOBEE CHHTY v <V T 4 ) —KIPHHAEZ DWW TIEIWELT,

[ hope REN21 continue to organize International conference like the one holding in NEW deli.
Fo T, REN2L IZIFF [ EReZIE B A He T TUILWEEWET, o, =2 —F V—TREIN TWAIOREBRSHY
S ELBREL UILWEESTEBYET,

If I raise some examples, it is international energy agency: IEA secretary.

O EBIT B0 IEA OHEEFRHET,

After 2 or 3 hours today, in Washington, new energy perspective 2010 will be announced.

FEfte, Vb T 2010 HEO T RAFX—D RIBL BB RIND T ELR->TOET,

In that, we are interested in a few main messages.

FOHT KON EER Ay — U REY RS TOET,

That is if we ought to limit temperature rise 1.2 degrees

KIRD EFIT1. 2EETIZED L0 BEERHVET,

To realize it, we should obey the Blue scenario.

FNEREBRTAINIT N —2F VAo TODRIT UV ER A,

That will lead to by 2050; we will have 50% of our use coming from renewable energy.

FDI=HITIE. 2050 FEF TICHA A RET 2L F—DOF HAZ50%L BV LT IUE e BN DT,

Scenario is also demonstrated the cost for society, the cost for global society, is zero or negative for transformation.
ZL T, EDIOREHZZT HToDIT, HIER Ok 2 ett s Naxbea bl iuie A, £LT, O Ak
T BaHDEINE~A T ATRITITRVERTA,

Because it 1l cost, all of them, initial cost.

s WIHIBE IR EL DD TY,

But on the other hand, we will save in US 1 billion dollars, in EU, 1 billion euro per day and save few cost.
LU, AT ANID 0 ET 203K [E THIUE 1 H10ER/V, EU GEETH XX H 10 —a B O fific k-
TaANEEIRITHIENTEHDTT,



So, therefore EPT reconcile the outlook it is economically a good idea as to move into the blue scenario.
EVHZETTOT, RITVRFINCAEIL TH BB MAT I ILEa— RSN TOET LT, T —3F V%
IZHEDEVIDRHFELNENIZ TR0 ET,

At the same time, it will enhance global energy security.

[FIRFIC, AR e p L — L R AR T2 LIT20 E 3,

Third one is it is indispensible if we want to avoid climate disaster.

ZL T, TORERZGEEB NS DERET DTeDIIT TN LA R0 ET,

And third example is useful international organizations working on renewable energy.

AR RLF =2 OV THREIITE L TV 350 OBl ZsFEL £,

There are 10 agreements on IEA working on renewable energy.

ZUE, IEA OLETO 10RO, L THELRHVET,

[ will take detail of one of them.

FOI0BEIFEDAEDRHVET, FOOED1>F Y EiF CEEAE B Lm0 e N ES,

So this is an international agreement on deployment on renewable energy take note.

ZiUE, BAETRI L —OFHICETAEEEVOLD T,

So now I think I have 20 minutes left in this presentation, I will talk 1 minute per slide.

HERERIN 203 LDVESTTENEFAD T, IATAN 1 THEELTEVET,

So briefly to say, there are 3 main drivers for renewable energy. It is the same main driver something like 40 years ago
for energy policy general.

FERTRE TR —2 R 32720 D3 5D FEG LV HB DI, FIZITA0FIFEFNMFES e =L F —DF]
MBS DHEE A LRICIS b D THVET,

So there is one E is for energy security, one E for economic growth, one E for environmental protection now for
climate change.

ZD3ODDELZEVELLLTNE S, £D—DONTRNF — LR, HOOLOBPRFINE, TLT3DHDER
BREIRE T TAREEB L VOB DEE XTI £ A,

[ think the energy technology perspective report passed today in Washington demonstrated. It is that we need

renewable energy to these targets.
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In addition to these reached mentions need for access including the modern one billion people which has no access for
energy security.
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So our tasks and our influence of agreements are cross cultural cooperation between individual renewable
technology.
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If I consider the main objective of the costs and benefits, it would be different sources declining of new energy.
ZL T, AN T 2720121E, HF =T —F O FT =X —DAXRRENLHNTHL), Ay
SVNETEELTHIENLE RS> TNEET,

In the 3 main sectors are electricity, heating, and transaction.
ZLC ENEHHESND3 OB 42— TbbENERER T 2L TR ETED 32053 B TaAMMiH 5
WA RO TEEALZ L TODRIT U720 E8 A,

So, One of the issues we have dent with a various form of barrier to increase renewable energy.
ZOHTEZR2TIUTRERNDIL, FAEFTRET X — 52 EOITIER T H7DITEIN ST B E R H L) Z B 6
\Z952&TT,

And our research party has underlined that the number of various economic barriers existed but also no economical
no technical barriers existed.
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Also insufficient understanding of reform of renewable energy will link win—win perspectives.
Fo. BAERET RV —D MBI T AEBENFEE+ 0 TRV EVOELHVET L, T RLF
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So one of the attempts we have taken is to do to renewable energy in the global scenarios.
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And what we see, is up to potential of renewable energy was under strongly underestimated in the agencies.
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That’s some example is some years ago, IEA made prediction of contribution on wind energy.
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IEA predicted the investment for 2020 was reached already 2004 in the real world.
IEA @ R TIE20204FE I ESINDHEEZ LN TWESN B EOHRE DO EBRL ~ILIL, T TIZ20044 12152
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In order to policymaker and individual understand cost and benefit with renewable energy so we called RECAP.
L EOBBEIZH LT, 2HOLEHAEFRRT R —D Ay hET AMIDOWTHREL THHHIT-DDFEEL T
RECAP &V O DZFh 4 1R HEL TWVET,

And this is interactive tool, where policy maker input into the model and he can get the result of economic benefits
from deploying renewable energy.
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ITT has also found that necessary to make a scenario. It is so called 400 ppm level.
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And IEA also describes it in 2009 that is 450 ppm level.
IEA D J573450ppml LD FVFZHNTBYET,

But if we want to be safe to peak oil, we should restrain more than 2 temperature increases, we have sustained 400
ppm.
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Our calculation demonstrated cost that 400 ppm scenario is 1 % of the 200 % of economical expected in 2020. Our
calculation shows that 1% point of the maximum cost is 400 ppm scenario.

LT, 400ppm LIV FUAEFENZDIT THVET, For BEAFILIZEZ A, 20504F TSR AR 23200 % H
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And in that calculation we are not taking into account at the mention of the economic merit at the bottom of the
slide.
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And these benefits could be significant because they include reducing an adaptation cost to climate change.
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And they do not include the economic benefit of job creation.
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And they reduce the fluctuation of price.
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So this is therefore the one we should do is appreciation of the economic benefits of these various benefit.
TTOT, FIZHR00 TODRITIUTR D20 DT, ZIVE CREAE N ME AL TUVRD o T2 bk % 728835 LD AT
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And I am personally convinced that this demonstration can be economical benefit in moving to 400 ppm scenario.
LA & 2572 400ppm D F VAT T HI LI L TRERBF AT > hOFRE A [ -5 Z LR 172
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So if we go under 400ppm scenario that would be renewable energy nearly 60% of primly in 2050.
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That is not so far way from IEA and ITT were they talking about 50%.
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As I mention, it is necessary to estimate the predictable policy for the investors of renewable energy.
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And that is why they started to demonstrate how much the cost of renewable investment could be reduced if we
reduced financial cost by estimated cost involved.
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And another starting as demonstration how much we can parallel to intermitted [not stable] renewable sources.
Fo, ) OB AE RV X—DMAEIRD LRRH LD THITNE S ZHUTKIGE T A0 EI T
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Main instrument in tool box is an electricity net cleaning.
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And cross border trade of electricity.
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And it is important potential for renewable energy is heating and cooling sector.
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That would cover something like for 40 to 50 % of the total globally final demand.
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For the only 20 % of the renewable energy production of OECD country today which is dedicate to heating and
cooling.
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That is therefore we call it as sleeping giant as in renewable energy.
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The transport sector and airline sector is better use of biomass so this is also the subject for 2 starting.
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In starting on the use of sustainable biomass development for house secure sustainable of biomass.
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We have also tried to verify a potential of job creation by the means of renewable energy in a starting on this issue.

We have researched on non economy non technical barriers.
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Production of clear water was few of many countries. And the combination and utilization of intermittent renewable
sources and peak sharing to cleaning water is useful combination.
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So this has been already starting under. And the main study is on the nation’s education
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And finally we will qualify the economical benefits from 400ppm scenario.
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So that concludes my presentation. And thank you for your patience for one minute passed from punctual time.
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