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1.1.1 ~tsins#$it'BS4 • an®rc©i*Jk*—;«*~

e*©x^;w^-i»s i±, i960

1970 IftMti* (HHF%.5:iti) AW* 10.2%k*#fi©fifiT»adELr

#6ck4=* 12.5%k@toTiflU#U:-e#^bAco 

L&u&Aw, 2 m##a

AW1bl/ACk#&##t:, 1970 ^gtlR 1986 *g$T-ffl 7 ##x$7k^

-mn±#r^w-^-m-7. 0.4%®<ifwettSL&o f©#a 1987

$2*$©B8rfiMx £ 6 tcffi**T}esf 5 x * 71/4r-ffl1S'e¥* 4.4%©#tf*t##
UZio

i&$kL ffismsttfotc 1992 if mi 0.4%, 1993 55gtt 0.7% kEU^FAWt LAc 

*©ffl, 1994~1996 $gW\ SaA!EJ?’A1%igaSg|'C#S LAcC kCibPX.,

c*5it^>iitti©ati (s#ffl@©H«ieisicj:^) ^sasto&asc:<t se^sse-sus
«nmip|T##LTv^o #(:, ttji$Jp«Ett6ji#t-^7'i,7x4'4'iv© 

a#®M©x4vl/4=-##©#7fA##-e& 0, jg#®F 1©x^;u4f 

l%gg©#tf (1990-1997 *g) IC@$oTV'-Bfflt:*fL. B$ • M 

3%gg©liMiBi^^LTi'-5 (8Ex*7i/*-ifiStiW¥ 

i9 2%gg©iiiin * o-a'-s )0
1997 4&gkL HKlE?M:B*AsWA-X 0.4%kl^am©@mi:ZO, ##x^7k 

395.7 55 kl. ttfliWSlt 0.7%li©$SliC@$-DAc<, 

t, $S$PlT-ttBS©<S^C J; 0 e*rS«)t.e^U 0.3%©mmk%6t. B3l$Fl 

atiapitr-en^n o.9%it, i.5%tgswu *m%i:^4:g©mnA©**&A*)3 

iKSi;A^oTu?.o

1973 Ikgkttlx kE$®HI4. £x*7l/ =¥-©£&* A!lf L <. 1973 ^gUR

©###(4:l'^7:A/*@<*^k. ^©««SS1*©tt*^ffi**TieSLtzx-*)l¥- 
M6&WHfcBmSADClE 13 A: 6 © ©. 1973 ^803©***$>$ 0/tixTV&V'„ Ctl

i:SLg$ • si&snttx <ra±tfcc
•fcAWfcfelk x*lV^-S9eii4rS*ip©|6]±^&SWiLT*$<ieilraL, 1997 $ 

gtctt 1973 *Fg©ft 2 (gCjSLTV'So i-©8*. x^uvj?—SSSStto. 1973 f 

g©m##m 285.2 575 kl A'6 1996 4=g 392.9 575 kk 1997 *Fg 395.7 575 kl 
ft 1.4fgCJiiPU5i„
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1.1.2

B$©x$H/4=-#@|±, ESfiKftCIS®Lx 4 (ufflx
B*tt#EAsSLV£4A fi¥C*)fe!)x^ 

vxik-hK m-KGtisfflktzmtvx, -enrr 
-#%«&& a%#f a % © cmmL sgexxii/^-igsin© 77.4% 

sfitorv4fiit-5®D«#i;m f©e#5###si±m#gnM&^
,c,,i:T-6X*;vox6*-fb©B®kti$^T 1985 $gl:l± 56.3%$T-eM£n£0
Effl-*T\ A«:#XkSE**5!!*U C© 2 -Dffllii!)a4>r-i$l$B?fi®ffi"F*Si9^l
Cffiotl'-So

L*U tt#l/^;vr-EfcE?fi9;$IB*©»BBt]|p|±x OPEC ©E*im#iB(*^©9 
Ewmivi-viv 17 Yivmkt&suz^hxa*), B*©E###

6 1985 #gam£.Ei85Wik&o-t:#3tK 1997 53.6%t*oTl'^o Sfe,

B*©-#1x4UP^-tt&©ttAtefF6ti:&* 79.2% (1997 kttfflftiiHkltiR
LT tmi'*#l:&a k^oKKI:|j:gtib<, Eiti©*l|At:68UTti\ ISSAMS 
SA LT* •), L*6»S^©«SS»5 85.7%Cj8-r-B^V^-5. W&5©@ !)#&&. 
c©j;-)l:B*©x$;p^-#i$S#iSli«i©r)IBS-e$. 1, x^ll/^-m#©mmkx$ 

iP4=-©mijamw©$#-fb2A m©##m©@AK±i:m9»m@-c&a. 
#x$A/f-i±3A pm - mmecwf

$&Cd5©^'>xrii i%6-ef?su rE#ft#^*;i/4:-©#mB#j ©iffittSie® 
f at©l:l±, -e©s% • SA©ffiBAs-i:-$k & o T < £0 

£&, BEibirouTti:, -@t;SrtS!SH«©*Wb©»£#li,6ft3t)©®. SA
J6tc-s©^ V y P©'i>*SI|©9S*641fi6s#)$tUT 

*5D. A# k t s ±#©mm & m* k u-c. mB©a#km*&#'3c&m©#m&u-c

1.2 gup^ijx^uu^—;«*

1.2.1 sstsurtox*^—;bs 

(i) x4vi/f-m#©m#

#©*mmmai:b#L/:#A, B*©x*;v*Hi$6#i®©tt«©-ok ur, e«

x*;v4:-)fiSCt5to-E>e*Smtt**iSV'^kAsW6n-E.o Cfti:ti:B*Asx*iv

tvb'icEM/Sft^a®Lxitzcts %tzm±wm<Mm%, 

FW/j^uck. mEi:S$nE$OT#'P$i^uav'dilEm;t%xe,h,a;tA c©# 

mi: A lx m#aiP9l:$iBe#x*ii/ji:-l±x$ipf-S^#%©#@©±-rm9T&^
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(2)

#©se-*5i6»g;«ti.Bi3:^*>*-mmommmm.,
s^*#es*>6*axEVz:SE, #f - k) 1973

1986^JS$T© 13T'fi-X 1.4%kM'XWlcgtrS^Ufco 

1986 ipetiimii*iS3;SSfflR9ii6*c j: b£iEffilM>sa#g-fb L£c k,

11 f-/\©%#f@lml7miT4 *ofcc tm~<fc >3, :n*

U 1986 19911p@*-C0 5#|@-C(±, *£* 3.5% kfiOTSSSClE ttz<,

1992ipetiBii, &$>*),
Ji*>4r-tSlm'6a,>T-jiS Vfc= L»L 1994-1996 ¥@tik 

m-nvmbtcztfrt,, ut.

1997 ¥Sli#aiAsWe&5Stor v' o c i: S fc b @i6$S 195.4 S75 ki ©j#e, *t 

iWfiit 0.3%®©«iit*ofeo

1.2.2 S^SPFlro^^n-^-ilK

(1) x*;Lz=F—;B8©#t$
KSgOTtik m#M# SB<$K-?S*@nicjb-lt5x*ii^-?S

e (», i&iiffl, mts ■ «%m#) zttmttzmmmt, A#©@@ 
aspintfiv • sest. $fik @*g#m 3 *m# x*;v^-6#s

**»o (fa®immm\si«)

sy $ 41 o
1997 lp@©e£®mx4Ul^-«gti:JS>lMS 102.9 S7J kk Mm*Sl± 0.9%ii 

k»ot*i), *#X%;14=-##©A 26%&6©%o rtIRtt, SESfl 14.0% (Wwi 

#Stt'T'f4-X 0.1%), 12.0% (ftiiu#Jgit 2.1%t|) fc&oTl'-So

(2) x*;k¥-;#e©#s
1) SJSSPF1!

mma;P9©x4.ik4r-#mi±x @?m©mo^#K#it*©±##©%6#i«k©# 

MA%<, ££4ffi©fiMfc ttiltt, eA^&i@$1-6mB©74" <ik©%fb# 

iciocns-eisis-MLTiittiLTf-a'So

0St7»V't^m#@P9©x$;i/jF-#m©#a*a©imi:±@^##A^%4i-Ci'6o

mwFwmmvma&mmT&Zo

|c3T-jtSUTV5o —Sn %#©$'(b^A#W^&4];C4:-e©###(:*@ < B#T6 c 

MWi:UW?.n4. iSBfflti: 2.0%h®fi8ttkLTtt'J'Sv^Ak M#©Mmi^l: 

mmmqtzfcX), f-^m©**vs©pa@6gi$)8ct-)5Bk<coTV'^0
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1997 lu^B C tb^t S k ^P©SSAWb titB L £ c 2: C J; 0 BBSS As«

y>u^ck6ttbto, $&@m, 55.3 @75 ki,

ftiiWBJtV'i'EX 0.1 %©a«i;^ofe„ x*7kA=—SS'J©«fi£tt£.frS£:, E@J69C 

** (41.0%) »Sj3*S<, WT*T«I (25.0%), (17.7%), LPG (14.3%) t

2) mmepp!

Ipg^e. 1973 15.0%©#7f*, 5###WR© 1973 IfBA-b 1985 4=

6$"CI4, i.3%lik(SV'ffU'"*T-ttSLfco f ©#, ffi

*H«©litt, *7 4^©tIS-fb, OA -(b©)Sil^$S8Ell©SS®i<$ OS&WSlcg*

m&^skmm@Bnkisi#i:, mti-mmm. mmm-c 9 »j&A©Tv^^,
£ipffl(iitPli:bTtt^ffl©'>^T*5,j^<^ti, W’lSfltfyxTSflUJL^^fe 

-So $£, t$BlJ8ffl©tt WSBamtib^*$vS»

b (i^A4r-«srctt, niiUTJx, mtittmti

f 4l 34.2%, 17.5%, 44.8%fc&oTUSo) JgifiSiS 47.6 @75 kl, WijlpBtt 2.1%1@ 

k&ofco

1.2.3

(1) x*ib*--;is©«t$
aiiSFitt, *m$, is®, »t5«iiffl©*mntc*s'j

snso 1997 #scj3i7sa#@mx*7i/4F-$a(i, mm%# 97.6 bt? u, *t*u
£S1£ 1.5%i8fc*ofe„ Ctllie^x^A^-Se^:*© 24.7%6£4i)So rttRttflKg 
am 15.7% (ftiiwstb 2.5%n), m»m 9.0% (*tmi*Bgj:b7^Ex 0.2%) t*o 

TVSo

(2)

1) *R#ai!F!

toS$H©x^.7L-4r—ifiSli, 1965 ip®* 6 1973 13.4%, 1973

6 1986 4FB$T-AW* 3.8%, 1986 1992 5.7%k5#)a#W.

RSEW*/WTF L £65#}#$, o £ 6 ©©, 1993 #^##©1#*, 6 El

SSWSgzoiMi, #mB#m©#-(b#i:Zb, btm*?##bTi\s»
#m#M3'ji:^skgmm#m$©i/^7 (83.4%) ©wsmb-c,
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—ISm (34.9%% (1997/1990)) *>%;*;LTU%„ $61%,

(6.3%, 27.5%% (1997/1990)) T-©W681:S&lfl|q|$:^ LT

1997 6 x*;^-ffleeroosHb Gi*s®w,
@#$©±#fb - $±@©|q|±(: j;6), #^#©@#5^##, ©#)##©%% l:

£b, SW# 62.1 W75kl, *hiu*FKl:b2.5%%i:&o£.

2) XtW)

X#@;M©x$ll/f-#mi±, 1979 1982 ^@$-e«'>(ll6lC$,o/c6s, tt

B 1992 lpJ$$T±fl(il6]IC6CTV'^ (1986<P@*6 1992 2.9%©#U9„

1993 gS©E® JSffl© SSHbo XtUftiSIBg©#^c J; b x *;v =£

-SEiis^u/z^, ^©*tt, %%#&@mm©±##©#)#c 3: b #m*#%% u,
x*;v*-^X4,%%L;fe. k,

NA (85.1%) &AA, #m#*A#©#^- (53.8%) 66©T*b, XtSmx*;!, 

4=-#E#©%*l±, $l:#»@m$©#[F&S%LT1'6CSfe'>xTli 

6l$"t-fflS*e6S$tCliiDVTV'5 (28.7%% (1997/1990)o X#@»$ 

fct 7.8%% (1997/1990)).

1997 iF6tt$£imEjBi8©«-e’*&±# k i: S ir<Si«lF$ti:;$«c#S Lfc&fflffl,

T©m$H#%C Z & t/g±l: j: b, J6W.S7 35.5 67j kl, *fi)
^Sttv-f ^-X 0.2%k&ofc„
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2.1 x*n,¥-K*

f ©-A, x*il/4=-©(#

*li. pjsei: C02©#HdS©Sil@!Skt)VBJ:9-©«®i:;fc£kV'x£<, zzz, x*

—©$S#$a (Energy Security), 169(3181'®Si (Environmental Protection) t 

(ECOnomic Growth) kt'5 3E ©IWitoSx*ih*-iKSB®$*JifllJ

k ItHS.

S#, x*tl/ETA0, 3E © 

SrAAI9to©Ato©lt$Ai5t<toe,nTtx^o 
S-C, i£^©B*0x*;v^-$|§li|p)tXOV.TanH, MSBTtt, 1980

BEttR, Si6«te©fi(a$S, S3; • g#®
FlStf/b'k L"t, IEIE-* Urliin*SST-#S L"U'3 (1986~1997 ^S©#5pl9ftyi

♦ties • smn 3.5%, #B±* 2.8%)„ $a, wsm&mak, i960 ^ttwo. 

B, BifittSSli 50%^^H©*ip-CTtfih*b(l[p|fcfei3, 5ifi#A©ifEtoSSIi 

1980 m-e©@TFMA&6K# L, S6tt5ttSWS±II13*ip$-e±@UT

1'3 (1973 *F@ 77.5%, 1997 $S8S.7%)<,

$;&!:, y vrl6iiic*vrA-E(bE«#4Sif*k ufcx3oi/dF-E$©ti3©ii*D 

A^aamn,6if-c, casiio»k

Ttx^Bo

i^t, 16#aiS«±k 0tiltJ6«Si8(bPa@IE,
#(:, (b5x^;i/jr-©E#3tAkxx;v^-ffifflCfftx%$-t5. co2»s

i6J*©Sft©A£*lBHk$ti-a'£<> 1997 if 12 M, m$-egg<B£hfcMM&mmR
fr&mm 3 (cops) mv't, b*ie 2008 4P-2012 !#©#ms©s$#

*AASfaiMS 1990 ifitz- 6%WMtZ k©i«&® 0 9Wc„
SSEC, ±gg©$@ICjtox.T, x^iv^F-SEtirf UTtt, Ho-e?©3X KBSS 

IIAsiW$oTU3,= sifB*®ESt©^d-1 vHbCffv, 4-Ek6 
ASWt"55S@AgSk LT^MLTtx < A©, EtS«®8z¥»s-i:'Sk&34>7:, x^iv 

¥—}>gi:8i'Tt), <fc 0a*to&{tt$6->XxA©ffil$Ai*toSft'TV-So

2.2 161#$ii%F=gS©ia$ 9

2.2.1 16i$a#(bRM©m*

i6#a@fb©maki\kbjTttX'5Aimami:@af o
SB: co2k$nrjb‘0, t©?A% 8 ffl*slb5*«©«»i;SBt-ax^ki't>nTtx
■So
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ltuacal mm$#KKx ta# 

©Antgttk xs-fb©SMx **©%JBiconrsv<tiinL£„ ipcc izxzts co2

(Z'3V'TliSII¥<Sti.Bijk 1994 #©Mbb"Z?, 280ppmv A16 358ppmv (ppmv (3 100 Tj 

#ffl U S*it) PJiJPtfeo £tzs t6#ffl¥i9S6tt 19 AO 0.3~0.6°C±S

Lx «H*a* lOOlffiST- 10~25cm ±#LAc<, 

gtl: IPCC ©#&©?#! (IS92a) PAWix 2100 IftClAiRj 2°C©¥i98tS©-tWx 
A 50cm ©#B*to©±#x k'©m*$l)©ffimA!^$ii$nT*; 0 x CO
2S@6S6©V^HT-$$-fbT-5yctoUix -efflSfctiS 50~70%iJ«Lx 
&%fbLtu< A#A%6k L?u%»

2.2.2 E6ifiHH©$S«

bbB«s©Ettsir#i\ vmmm (sox)x a##4b# (nox)
ttisnx e-^ssPSiSLTifl^stt-fbLx tocBT-r-BckcAix ##©m«x m

A«ffl5Eif$x XfbW • «iSt)^©*S*s* 3-D vA^b*?
ttx »jffl-.©i5®tcj;bx SU>9i LT v £ k £ tvt u 3 ($A\ ##^©##tm#g

LA"Lx StWoBeiAiE-r LS®4©Wc A3 t©Tii& <. m©A*M
l-cvs a#*. 6>ft-a'3<, a*, B*(:&u-ciAx sffiis©»* 

As»ig$nr*0x L t % & A4:% ^% i±u ^
UAL Bg»ssn3 fJSbtt #$> 3 k $ nr i' 3=

2.3

2.3.1 * 3 @mB6E (COP3) ©E$

COP3 IA 1997 if 12 fl 1 B~10 Bt B*©«i5t;*UTPI®$n7co 2000 IfSttB

©iMMi^i'tx B#AAifm±m©#Aoi@mA%*
ttm&ttt-ifc-hK 5fc«6H©»mSMB«^±fflkffl@l0#i^-C$>-E>» U->&9to 

y*-XASSti$@:tty*-XAStr'ovM:ab5tot7S@LAcSlpas«6$KiRLAc„ 

%Ax ^±Hfflg£W@MB'tSffiS$t:ouTtt^±Hffl^ufi»-eaiSe»nA:„

2.3.2 mgPiiSS©#®

a) BSIf*

b) %#lf*

c) AfStfx

d) miR#
e) »#B#

2008 A16 2012 If

1990 If (HFCx PFCx SF6tt 1995lf*a}RBI«e)

(C02x y»>x BSHbSjlx HFCx PFCx SF6)

###©#Km©i#*&B#aa©6&i=#*f6o 

at 5%©ffl«ai--B
+ 10% 71'77>F
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+ 8% h 9 V T
+ 1% J )X/^p x.—

0% - a. —S/—7 > h\ D vTx ^7^

5% ^U7f7

6%
7% 7^ V*

8% EU (^"-7hV7, ^4=-, ^>7-^7, 7^>7>K

^rVv-7.' 7<;1/7>P, V7. 7T7>

^ 7^0%), Ub7>y^.

t^-3, 7;i/^V7, 7J:3, J:7h-7x
0 h7-7, ;)/—-7-7, %D/ijp7, %D^-7

— *-%A(D#A

g) m±@R0m

tz&vtbxffitzizMmzntzo
h)

55 ijm^i±(Dum Ltzimm i mo co2mma^^E* i mo co2#m
MO 55%%MMtZ> C tor.-D%mztz

2.4 u

1997 ^ 12 no COPS 0&M%%

;i/^—21 D

tf'rrfotl, 1998 ^GMC 2010 ^J&03z^)l¥—m$n0£bX0fz&0$kim%:m&bt

U-o-0, 2010 C02O 1990 ^jgtt^'fb t

##:AU^%^(Dm^t)#(:oi\'r(±UTcom DtrfcSo 

• ##

wamMoj^

^Bl<b^lhh3i^;v^- • -k jpo. U 7 <
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©fcbftrEx*;!/*—68X|SjlSA 

• x*7b*—S#©#*4b

• ji^;1/jr-g*!:*ft"-BS$iie#SSji U #*(b&m©6Chl±, WS6163X 

h©@#C*K

2.5 x***-S£©Jga (2010^J$xX^4:—;S*)

2.5.1 gyp-y-x

2%m&<Dmmmt, cnz-zmtbtixirzmiZMftbs
b^l'X-X-Cfe*), 2010 ^@©x*71/*-#@|j: 1996 ^stb 16%%© 456 @75 kl 

(7 IS*-5 UT V-5o

2.5.2 M^X-X

BB6»©S5*S®)Siratt©|iEHl*lT-»X®gi$ttl1"^*6t]#tt^SS*- Kt, 

m#©±@Mcx^oT#^u, t ± 48oo m km (#
mb 17.4%). Srx*;k*-I9.i @75 kl (Is) 3.1%) #©#XB#&aimLX±T- ft* 

8%#x*;k*-#m$mbx ^n?>*5»»i©»*sS)iffex-xT*o, c©@@m# 

##T 56 @75 kl mm©#x*71/jr-A%a$X, 2010 4@$©x*7V*-$5ti: 1996 

*@tbl$l$E«V© 400 @75 kl O

Sfc, x*7i/*-©#*&^%(:&75-3TI±, 5i6ttS6©5l$TI4\ 5K«fflfflffi;X 
iip©k s**«fflttxic*5i55$*tt@«kHB©ap(sx. xm*-^mx6k'#x*7i/ 
*-SAttX^©eXE©l5*, ** • 16f&& k'©Hex*;iz4F-©#®to^Jffl^»5!K.$ 
^nJXT-fe5»k Cto 6 C S §- < ©gm^i!s ns <,

2.5.3 #x*A/f-W#©me (-&lt560075klffl*x*n,*-)

a) #x*%i#0^4b#
SH @x*@i:#-j<f§K©%fb#!:Z%#x*#*g©#k

Si < #^©m*%#©^(b@m

a# sx*sc$o"< Bto¥©Esasts©m}ia
b) ^x*7V4t—©O^ap

SSI iHlSSCfli-ltS 

4^©SEIg48
E* @%©#X*%#g©|q|± 

aiSt)ffl*X [q)±

2710 75 kl

181075k! 

450 75 kl 

450 75 kl 

1470 75 kl

150 75 kl 

140 75 kl 

270 75 kl 

600 75 kl 

110 75 kl
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mmmm&ism U7=7 i/ 9-^ ®#m
d) j&#03&fb#c A ^ SR(D 9 -r 7 % f -r

M# ^#*^07^ M v h vy#

gifrWJffl<D§S

80 77 kl 

80 77 kl 

40 75 kl 

890 77 kl

340 77 kl 

400 77 kl 

150 77 kl 

500 77 kl 

\ 310 77 kl

40 77 kl 

150 77 kl

2.6

l!l£&£t ETfigfd'blBt'U Tp-o COg 
&#7^#fbaxA71/^-®#AC^I#i^#mAKB<Z)^A$:e9 C

(DTcA 2010 ^mU±0^ba3:^71/jF-^-^J:^7l/4:-m#^±#:(D 25%#jg^T#

^7c, tC-oUTSx 4"#^^3:%71/jr—
m###, o^H:

-ot^TS#lt Loo,f bSJ:%71/4=—^Ml#:LTU < C t&WM 
2010 50%^TE^zk#mT#^f ^

Zt%Bf&tZttLTl^o &3:%7l/jr—#(:-oi\%m:<Dj;o&#9E&
$mtz>o

2010 %-%Mx.tz^'& 20-30 ^&W

##^#cD##8gx$7i/^ 
6 & i ^ ^ x 6 ft 5 A &A xA;i/^-B^<DAm£fi#)5fb 

ax^7i/^-^^/bd:#^mm<bf6^0^U:@Af. #1:, 7^7%^^#^#
Bti-SS^bf5 £ fi, 6 ft T u 3 o D^Wc^Stibt'^'fe

©0S xA7Ldr-SE©iiJbDil[n](d:S*to^{d:E^t'^ D ora Energy

Information Administration (EIA) IFCDi^lJX T'CD^ ^CD#$o#7a$:##7-5 C 

d ft £T?}§« ET £ fc l^jl$&A £■£ § fi {ft? & -5 o 

&aA0##tN NW

-ii-



<tto, 2010 ipgstfflisjpssii, p=t • ietssttsraggA-r-E)*©©. a^BESos 
SfiEfi* A> 6 f ftlilftgtefci:: fe £ !!)«©&* * i> o'X *te Uf i 0JtH4©& 3 

atiZo ±:a© a a o m f $ f
@^©*tel;:fit Z mmztiti ttiS*TS BJSbti #$> -5«, 49*©6KSS®SEE* 6 © 

kfatACt, @Jp*tisJ'^ir*^l-?,ck»s-i:-Bk’£eorv'^o 

4>«, 2010 # m ?©mim aE#a^%f % mmgE%%6##©*Ei$ o ©R
mkf^ai'onm^mmcao-c, 2#©#m & a % &# *% e,.

2.6.1 ±l

SS:E«6*lutSkL'oo1 WT©M*&mf 6.

• HE©aiR<ejerSi;* <t
• mmtE©a#am*&#^ckczoTmf±am&(s#f @4©am 

IfciifflUt* • =—Xt:j$Dfc*tS&nJabk"f 3$X$£te% • 5£1b0

Slffitl :2 ;v©»H&jtxi© fc to©M©&{b

2.6.2 ibEJL^lbf-

<k01iiSMr©'h£U''<2t h i •yPZZmmt&Zttf&gZ-tbbs ttTffl 4 oA*M 

BT-S>-5o
® Bf@M«#i:J:-a^4'7"7'f> ©E#t©#M

© E#**©#mm±0@mm*u
® mams (ams<*s%s, EK*r^ibE^#e*n) sacHbE^*;^-

s©co2stHe©fi«g*

2.6.3 Ex^H,=F-

»*©®mBHT*$>5SA3X h ffiM® fcto©3tig}gBi: J; -5S$i!ltik ###%#

I: ct & $@© @ Mb & o

-12-



3.1 3 o© e roiflfa

B*0X**SSI4 3 O0 E (ESBft, ##

@A) ©Wfirefc?), Cft&H$'tS±-ee$&®!iJ$$£'tC<hA5!fl*e£ftTV.E>0*k
t*>U *rx*;v*-t4, 3Hft 

OtzdlbBESUrfc^T^jb-HfflT-S)^^£T©ia@*fc-5fc«>, -e©#JfflliES*Ctt 
^tifcli!)t'J'Jl'»

3.2 V ->%x^ikf-

#x$;i,4:-l:l4i' < c*^©#m Lt0, f 0#A • S-&CI414T©£'5&

• frx*;!^—(4, S®69CSS'44t68itotc^*il'4:—*$ifl-C.>r-$i-E>0 C©Ckl4, 

®©55SBCW^-t" ^> i> © k#Wc 8 6.
• afxAii4=-©#<(4B£W06froi«®a&x*;i4f:--t-;fcb, ttiS©Sh.As»V'o
• *^^A'4:-©*S*c5»-5*Si^a**i;'©g*x^^Jf-l4, 1ft«Silft©7c

|X|?&6 C02S©»"X6MiL&V'X U —T-fc-5o
• Sf^^iv^-©^ < litteaS-ESr-fcD, ##%k&@@©6A#*4]©#*#^ 

tcvx0

3.3

2010 ¥@©^A*14. (Szp-r-x) (4 940 75

ki em&maa?*^o cticiiLT, mB#m©#±m©^*&gi#mft©©#^
©W%&®Anf 3 (MSR^t—X) l:ioT, 1910 7] kl i}|-f C ktC UTV'So

C4U4—*g#1^0 3.l%t;£>fct>, M^69tcl4+j>*SV'i:l4i'xtcV'* 
©©, 1996 IpgSIE© 2.8/§•£$> b, #t#l4&&% A#U.

3.4 Ex^lU^-mStthSH

3.4.1

±@14, ###% ikWW©x^;i/f-&*±l:RO@@, l senaicititiUimb it <- 

*mx$;i/f-l4x A«*s 1 %-?3T:mmtZ>±z-*)l¥-!lz\Kmt%lg.¥K±tit><Dt 
St>fLTl'5o

tfc, AUxAll^r—14, HrtglaXAlk^f—x-fe 0, #*aS&%©i*l'X$Af—

?&6o $?>(C, AI#**#yXxAI4%#:a@C4lt,^?*ct V

-13-



&t)©T-$>So
U*l-&»Slb, —®lc*Bx4.;i/^—tt, x^.;u^f—3ggAs#i$-t\ 6^ft(c&6 

snscix $fc*m7le%*'>x7iAiiSBrivrii. ssenxna 70-90 n/kwh gg

3~4 {gk&oT*0_ h*s

#u#x&s#©igm#&So
**®StoSB-e$,-5SA3X hmffiSCilWT, fi=Sll*ISft48*->XX 

Bnx h©e«sxto.

3.4.2

SfcO 130 77 kcal So $$$@*13:

5o~55%ggT$>o, -®%.m<D%iiB<D±¥zmozsta *■?©$«

So
ISBfltSttSESS5$65to 30 75H. ')-=>—*s7,7-him lOOTmk&oTlxSo S 

&&#«fcki:zOx mg»* am: »*k*»jE3mw£ au 3x 

StVtVxSo
!kTi6¥©«^b5ES«16©fie$$&WStc. #AA#$LX1'S#, m 

iii@ft5J©tta*fiafs^s*tosx-x(i« <, chcsn Uitsswfi •
BT-feSo

3.4.3 a*%i:

a*%sia, a#$ej*sk LT46*rsvxxat$>So %# -
ns&to8E«*ti: 20%ggt:$;6 L&x*;u4?-#y6®* US »*$>S * ©0. BStolc 

*SAsi£<bCK#U IflEgja©^ U->*x^;k^-TfeO. *t#-©x*ikf-?& 

ack&6x^:f-#m#*©m#*'fb#w#-e&&o

g*lr*5ttSa*%*©3X htiu 6C#f Sh 16—25 R/kWh X&O, #^XI±7X 

0*t;*ltS*»Tiil0-t>k/kWh^T®S«A!l8S$nTl'So C©jIl'liU »«. 

iSBSiSM$©fflSS t:J;S*©k%x.6n-a'So
H*®£*%S©SASI®li, 1998* 12 g*3to-e 118 m m*i^3.2kW tS-Jt 

VS» cn*T\ ^-©($kAmS*6ti;- #A6#mK OT As$® SffSSffl8 S uttir 

t>xHy->/3>mhLTmgi/^t©-c&ct^ gs, 5S**#&iwtt-cisB 
snfc6©6iiimLTV'So

£*Hu B*CAU-Ct#A7 0/\OA#a$ficc&SCkA^, 1ft*
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wm*#®R#&mb§ig^mmmmm^<t6$tz

3-K@se^6t^tz&a®te»iFceb*s$>s/zsbe, 

B^Xttx =tx HBM©£tox *$«©Sg% (±

^ a-©@#4b#©**#%&R o c ^*;m#

-Cfe2.o

3.4.4 fs*tl*i

m*##g#Kx 6rn@m*Xfxi:j;b.

b#af-tf>-c##:#&l3f cki:j;bfgmf 6&0T&6<, ggSfe/couTfigttctt 

a®aSATU^^k6^. Srfct:Slilc6SS#x.5 r j:®»Ux^;u j?-i: LT** 

pgefiJfflSHotV' < ck*s^5"ezfebx ZfzMtib bT®;flJRJ(ix x^;i/^-t ui

mmmzm <, a c hc ^
UTfttlTl'So

eaiix FB 6 3IHb UT«s«#3t4wigk LZx*®, *x^-e>iii:<t«as 

6£Wto36© (x-;i-ca*«)x £S®^*®)6B®«*4-fbLT %$1" -6 S © (RDF 

#8S) #x W»?8*#Ws£&'>XxA©«8§<&MI!LTV'-3o SiSMaxHicft

-tetocii 9~is n/kwh ssj:St>nTV'-6= cne. 

©%*®<gliyftfyxxttScbLT&#*#&ac^A^x S^BSffffl^JWattE® 

ais®ffifi£ (/iy; vx •rx-txxxx) tgtooox Witoc^AStmutvi< t
As(i}BT-fc£o

3.4.5

u-c, «®Mx ^xt-

A-c-febx $fcx xJss©Mfflff@-e®fflffl6iUSre$>3><, SMffl®Zc4b®Binto»

*i*M»ii^v'*sx <©#fr 2km e

R(:#6h3#0$tm@a#&3. nx MzMLTlix 20~40 R/Mcal -e&bx 

Xtt&0 1.5~3fgh^oTU5,
mm»*mkim#x /<xu xx - Tx-txxxxmmscssAcox ns&gtosg*

< PBffiDTV' < £ btfMW-ZibZo

3.4.6 iSSfi^Jl,#-

fiKlx^.Ji'^-lix b &ffi< x *-PI±Ki-'S*x NRzk#®#^#
6t-htf>X,6*JfflUT8ibaiU ^81Hx W®»J)»frr>3fiffe5. 

eS®x*;v^-SBtol6!(d:x B4gOT©1EB© WAsS18T-;i6b_ c©Zo&##
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rHB4ffi©to®$}g|6|j t rx*;udF-$to •
tOOiiLZmitc&s iaSMx^;u^-ffl#Sii«

3 71 t-BCOlvCtt:, 30~50 n/Mcal T-fc 0. fl5rti^^ffl 2.5-4 etftotV'Jo
4-#, S@Sx*>di:-©*jfflSjltoTi,' < 0. aSrlig9%l?i:SS6StoSB*

< wjblti' < c

3.4.7 ■ Eft

w&ib^n t7t-sj?77 hSv^vT- (kp) $jiStcj3V'T*e>n^Bi|Bt)k6St^, 
S?$ • SlttoSito SC *‘ ft 3 Wb y-fbffSA> 6 ©S«. f'>7lt • 

#©mam#&ft@©##g#c@mi-6t©. *7c*»®acm'i'®wc»4'r-5«

%/i7l/7B#©x$ii/4=-#%##©3%% 30%SliES • %WA^©xA7bf—"C& 
6» Ch.4>ttvH^"VXx*;i/jF—-5$)0. *tlt C02
£ LTi$JK£ix 5 6©l:fflS1--5c Zotctsb, -fbS*Wi:#v\ MW'&mibjJT, 
t LT*b7> hSii&t-'o

*65rtE#l:tt-$©S«z)sab-E.^, 4«<t

3.5 %*gxjvbf-©mijmm (A#©#rx$&f-)
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vmommm, g*©&ss!*’fck"0iia*»ff6fTV'%»se»- &±HBo??k®AL 
t J; b Effito CUSS V T v' < c k As3 8 ti ^ o 

$5>tcS. ^BFiSA^E® UXXfl-ffi^x h9—£3frffc©-ilk LT. TS>T*«A
K. -(>77118*

liB*AH ->7f7Sk 0 &*s?>T>:r&H©tBXTISi:-f 3k k»k*1tltt"^^

(2) AH© rIiti|3 X h j ffMAffi
irf. t#*©£ V z u MAS. JETRO tmwr-otiffi

Jg/Ai?©AiH • mmiffo B*©iiiS«^:S«©Sei£S6 gto k
L££BJK»©fM&k-6s£'Bt$.^o *£. ftjttto leans. A$. &toE9E«M. A 
$6:k*T-©^±Bl6)S5tg«Att«©a^gg%lcyL-rSAto»S#6fid k k*s. & 
±Bt-©d—Mnx h&#$ATB*AH©##@6%&tt 6£kkic%-5o $ e> 
ics. $#©#%& smm#/ *-XA0seA©^@k ur, s@A*f$ic*-s-B r±± 
iai#mj a r#m#%3ij *k0x*-A0rSfflic*fLT6. WEtonicx-di'^se 
to^®Dttz»Asa$n-5,

5.3.3 |iJ6B©3dgS6

^±Hicnv'rs. %#m###©aae*kVTffivkv'x-i'yxxis©® 

Bk. ffi«g-ee&£-e2>kk*i-e$sgj«&E6g9%T-§:^NkV'dtt«*©iSB6*S 
iti'^o ktofcto. S|p|±$-a-^kk*s*faST&-50 A
h©a-xts. *!E0f$®Ste0S@T-icnvM:. @a#tc#f % ojr
*fc. Hi*iT-wA&ssAn5 7--xT-s. ##. ssxnA*.

5>*©-f >-tr>7"i' y»sl9lt6n^kkAsA'ST$6= m#TS. *WiSflck7t 
S+a©HBT-fcb. #@©M# k S6Ic < © © *%#T & % „ -£. AH (#lc£;J\ 
AH) ^,#A. AH6® 9# <#❖& V XXleft urjlto^n >-97i/£
>y7rA»t^5. <>k©apctt©A-siegtieiMgL

-27-



scki±, s is® u x ^ s' ->-k lt *#sc*s!)t-$>So

C0,st:iltll 4-E©i$@kL-Cffl«x

1tlf&S©S^ST$)S,
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B6$

6.1 SK©<81'J#S

—X ^)*<£> -& 0 ■?©£

to. Wfflijfc LTIi2:rogSliB^®»x*;v jF-SA^. 'J -9Z ^;i/$,Sffl<Sffl3F©iyftlia 

i:jicTR#to#&&a^. A#toR%^%v A <2%ck 

UTfiZR#^*V*xAfflgCl. ##-(bl:j;6mm*#^.©#@W-Sto%#h&-5o 

Sfc. B*J$TLO. SBIR)fck"l-j;5*/J\ • jfcS$kx©$8*egT-$>3 =

0KHT-I4 rSyfl©R*¥Srti;. KfS-b^ j'-to^bDSI"^. 

rSB&SBU ^©fiiiEk&D. 6 6ckj vbtoTUSo ##%

ca®^siH$S7(dsfxcme>ti3iacmmmm& # to ^ ms#i ©

S8S6AsBgi:©!gi$)

6.2 B*to*©WJ

ma mit. o%T?t %#%#?.

h»«7D?7i^-ib-y3>7ny7A®l*1 IEA to$lc*k-d< 

»^*©t«fS^*5fci i ZtiZ „

OBfflE^/SfiaS^SAfl-S

(EfllE5EZ65BS%SAa'B-efi66*6^e,±2a^ > F^Z-t*-. 7^-t>->> 

Z. R##%&. toafflfflSMSWfrbiiTiS-O^o
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g§7$

51'iiEiSton^ h t LX ti>xi>iir^fco 21 t&Elc&nTW:, Hi!
^EiSto^tc^tcE^atn, m#^0KAA%(:##%#*& 116 f j: 3 MS, 

$>-6V'(iEOT%!)*6jiB*UJ;o kfns, g«tcm^0E)*»s6:Stl4 i. ? 
i£Z>xhhm&tiXi'-E,o Slot, ^E0B*tS*07"-vk ur(itiT©6©As#x.e>

fl-2)o

• ESSB^Sr^ll'ttS^xiti]itk J >77i;It5ft«El«
• -t? n d WS W tti I: fii to -5 SE8B%
• C02 ©WSMMtoFiSto 

©®IS/#-*^©V7 hffl

• %©#$©#(#
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xim

A-1 Powerful Partnerships (JUNE 1999)
(President's Committee of Advisors on Science and Technology)

c©UAAU, x*A=S;-¥S6©<-5BI®tfcbl;:*H©fti8yt>si:"©J:xtii8/Vt-v

€LTCfflBto©fctotcii#|iEWiJSSk'©J:-5»l»S©ai66B«UTV'-6A^, © 3 
*5&58SLTg£:. C©##l:t h-j*, K^XdX'^AB;,
1997 ^JgfCtt, 2 # 5000 2 FAU±©8A#$&&§Utt©©, --X©*$ 

$ tEx.-S^g^-f>XUhtUTfDD'n'U)!)s(:nTV'*V'l:©iBalAsTSttfc.
itot, SAaAU, **-5 XnX5A69gSttol7 Tibi'S -------*#%«©&

*, *A©#%, fffl7-n-b^©&#6*®L, ea-to&eBS c-xa >i:^nsnist" 
•51«) © ®fi x * - x A &4 a -a c t % m s -r3.

3U*Ati, UT©Bto6tod’U7i*ft:to®tim5i#SES-r-E.. fill*,, (1) x^-a* 
-S«¥*rh-€ntcM)ibfeHl^ffi*©#«&m-r?. (A-rUXx-f • KAr-f >?, 
x^A^—• -feXj7—©E#, ;BliEX Ax-XTA, 3X h©51 $TU (cost-buy-down), 
*mR#B*^©%AE#&#A), (2) KA, x*Af-#%m#, X^E-A*-, 
Xt—A/^X©IM\ #&##% (3->*x*V—>3>) C*5VTx*Ajr-Mffl©$jj*

EH (RD3) CMf (3) (b£
E»©KSB:£ , /Wtfvx • x*A^-f©#©#&W#gx$A4=

-##, {L-c#A-ma#m^©RD3cMf6m±&i@%f6.
czu#m#m@&mua—hi'o©!*, tn«, su^a^esi-

5 i:-©,); d fc® biffin *,
*au, H$s#erjSM©a$j© * k t , r^x * a u ht s mt f=9 ? -
AxX’ • X'A—X\j 5. C©#MU, x^A4=-K#$»r&&
<• £HI$BS*k t' d#iST-®EJfi©3l * C*1LT, #&CXa>k#&&6%6fCk 
ssrohf5. am, ##s©#%x$Af-m*m& (2001 #guu 2 m 5000 2 

H'AUau 2005 IfgUtt 5 MHACig&£fU) 6iIbT, 
to©**4tAigCW-¥'t5.cht:*5. c©#A&M#WlfUh"©j;xU#!lb@X6^,

f©mu, • yA-x©mu&#o%
ifctSfUid.
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zcjvi/f-iama, mm, mm,
Tl'5.

♦ 3L*;vjF-ttE¥E»e,*H»sse.n5*mi: v-m, *m©#m# • snex* 

h#®*tj£fte, 5i6«16i>3-y^Cj;-E>'i'>7VkSm%SAslllie 

sne (*Hhia^), ^%;i/
e, v hi/xr^fc*:

sne, zLx%m&± ■ mmmmmc>ftM%im9mrztf><?>^*)i*-MmcDmwi
Ciot, *m©#©#ajm©#%$#*%%cF , <F»s&e.

;u4:-SEWtBCI5to5)l6Bjfe*©v-'yy t-i/xrcifckWifce.

♦ mme-m, mm#ie®*£w8«2:#fi&,
©#©#@BT, mm##©^%v't©c#x.6"<-%&aA, ^enc^e

3%h&^6<f6CkA^-p#6. ^Eo&tltt, ©#?,

< % 5 o. *&, W66CC
e t-js?f© £ ft, tt#©»?¥-e©»?5**sab, s
em#g#©^-xa#e <*^, x.*)v*-/mm&me)m%^<o9iQMwzfa 

ifx, %n&±, amm, u < wn-c# 6*mm*©mm#jm
;mi£ftJ;o.

♦ *HBSSS:«|i|B©fiJtiik Lrii, (1) 5# • #%*«©##&& 4 e##©*
W,1$’Pts. < ts. t>, (2) R#k,

^©0**513*3, g/Mscfp^^n, (3) &±mmv>iaWLi

ttfets, awi±5^#b$#em*%em&0% - mm - 
-pass, AT©m#mm-c#&##&&.

♦ ftSSWcttTtiK, *B©e*to%ffleS----- Aim©##kA#©#m,
fijEic*hr-s«;S;, —#, #

8lto%Jg©fcto©x*;v4:-¥gf&tod'THm*S>KH6s$3IT.E,Ci:6^DT 

we.

totcjgARfeck^T-se.

♦ 556, ###[, m#$K, < Vtll%/$^Ee©tiE^ffl

cM^vfciastssttTE*,
♦ coL%#Ac##i:3mi/,t7afe&6«, m*$m, SE^Srie

*&U=rSlb, tg$©Eh&if©^n-/\vWb6#|gtrAn&tth«&6,&w.



—SS&KSipSri:, f©a
ssta#cfito^,^to0®*©^i<b6sntf—

♦ c©$$ r^gt'y^Xj ttt#fflx^;i/if-SStt 1997 #©*#&

?> 2025&l'b 2030 4£C(±<gJ@b, 2050 > l 2060 ^(:(1 3 fg b & 0 , 2100

^Cl±4f@&±0^-C2k69. cmmAnmi&h/bk'©^^^, #G©kc5*mm 
±HkbTfl-SSfLTV'-5ISBT-ec5.

♦ BMMmXb, 0, f bT5#A#*f 6%%©ig&k%#©
1B^*SX$ < tail.

♦ *m©m^x^A4:-$#tqiit©Kai:-3UT0ai#, Kis#g*ttv'-f

n^SSCfiT bTl' < X&6 o .
♦ *Bli, 0@#%S6k##0A:^K±l:-CCXti,b-Ci\60%Ab

♦ Exa«©m±m@m%m@$9i#i: b x o af

b, R£©8*kt>, *%bA^ja^ix
♦ ©6k-e©X*t co2i*6tt, 2100 %#<bm©*$

© secmf aa/b^©am##Ab c©*#a#i&&@f $±
ESti-S6^Ci@x-Bib©k*,TV5.

x*;v^-S®WC)iea6sff 6n^$±«*B©«ttkbTli, «*#%©##& 
lifets, sfclMi»Kb$-&^i(e*S«^, #%, R%B?166f ,
STtoBASBie-CS^ kV'db; b&&2>.

x*;v^-©*3feS:®ii'rnii, #@mBi±?w#KicTm%'c&6. b*>u t*©<t 

o&?#%#&&&&#&<##b-ct, *©£?&

♦ l@^fS»©x^;i/^-#ft)S4§ISTW-5C fcCioT, x$H/f-#m©KXi:

b, x*;v*—t#i@8©ii
x©*46(c, mm##©^&u##©#jm0#%(,f, 
fflbfci'kvdEA&fflix, x$ii/4F-#%yX^A±iB#%#C%eTB#&, 
■emSSCfflSbi'XS Stc®/Jxf 5.

♦ umisx, mmxxv'? -mm-mmTW<D#zmm®w (sox,
Nox, mb*s) cib, x%ii/^-#%©%m#%a&ei@Tif6.

♦ mmmr-ftMajtb&®c<tb, x*n,*---tt— '>&<kt>,

Z©#*A%*^X:@^ j; 0 6.
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*'A'3$#©mmt:tlt3B^m*l:*B##Anf %ck(i, *©,kd*Bro©£to 
C,

♦ *BS#Ci£;'S^¥E#S«6af§T5^-X6Sto, -etiic^^^nx !&'>*<

♦ wmmftm(DWi%£s.ffizwRMm-cMmttz>ztiz£^z, ^*)i*-®(Dm
H tc 9 d — > \ ;i/ * 1Bt t> ®tt.

H»x*iu*-IB;)!j dSfc-reKS-tr^-©®*

SFS-fe^ j'-li-TT-lc, A k t c wm u *B^m*c* ^ %&ai
**feb'rv>5. u»^, cossitt^^esttSJiirv'3.

♦ KW-fe^-ASASfcSIJ&Slfcb-CuacfcB:, *a©|| R4D Cfi»Sg|®
lb* (1997 65 11—b> h), Xeffl©x*;v^-SE R&D tcSto^-e©
lb* (p^c*d6011—b>i), ^d—n;v*^b©a*fflanC[Sfe?)-5-©Jt* 
(mi#(:0 85/i—k> 1)

♦ c©J;?CBIiS-b**-®®ffltiW4r*^<&^TV3Ckti:, 1S#ESr©BS-fb 
k^n-M;Mb©(*[6], ^LT^A/^-ESlmBS-fb, glSMlffi, #m©#B& 
SttLTl'-S.

-en-e*, &mu$>z. ^$;i/4:-aiM?0^mcwbTK&^©A

♦ ^*)i*r-&m.(omrSib, #«©#%, mm, m#ia, ebb#*©^***- • t
**—,©#A&(emf • i>

X^AeffititkaHA5, k'©J;3*)re, <kbl£$B»S:Si (*B*©#*W=-X
6SSfc1-Ci:©l$6s mil:9iJ#Ltm©v<7D#%, 1##, _tIBI®
*B©m@&#6) cktcfSS#0&&%!'.

♦ *»5&s©ra@ii, jz*n/4=-K#$#f©#g&, tkoiygi*©®!'* • ®eito
/cCT-nyo:^ hkLTSISL, b *)ffii'tB£T-*i'k;@

$*, c©#e-, m#Em©es!a, a#$#-c-
<gW*;!k*1:*(j-ftli* 6*1'.

♦ BSS-b* j'-CT-S^ckk, %6©$J#*#$f ^ c k©^©f+ ^7I±, Tp#
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©$*89&rSI!j;t>sS1l#1$&P3"TttU6 nx l' 5 C k le J; o T, HtifckSftX 

ua. cj3S-5«)$©**$>?>

♦ E^#m©6@%@#k tra, -eomp, ®WkSR5©iB*M5E^to-e$>-6, 
?.©EJffEStf HPgx*AC&* 

k»sa$UU (x$Ajf- - m#E@@#le#A&Ak'#At©^l7xa^ < , K 

@E#, MftBLft, SltofifrWtitoSfi^Oflfc) #A%6.

ir*6^*e>r, Etiftti:, AXir^vrEffi-b^ , UA^liXL
-30&5xk6ime!gBLto;h,l£&e>&v. EfS©XiSfct, r&d I:
MlXttS-'>, x^A^-ftffiwKiitrHLXttli-SMe, HtfF©XiB6±E-3Xi'£. 

toot, x^;u^-RD3»iffflEW©'f-'>7f-( &© .toft 6© ce$X SI
SALS kv^A c ktc&3.

♦ ERgt^f-©am©ftho&f 6©-ca»<, -e©%#k»
t), ^ jzoWgKkf^.

♦ EE-k^^-©mmk#g*&ei*mTA©i:, ##%»#&&< u, 

to-8-5.
♦ Ema#©m#*kmia©@-cm^%-e&&s. cntM®Lx, ?

h6fT*>tiJr>, «lJJ)U;7'D-yi^ bssna-b^-icgai-s

ER»sH^x*;v4?-rd3ettSSiSfSfctoeyAxXAtt,
«©<to*»»T-, #M^esatt-e©to,

♦ X * ;v egE^SU-'tfcffl X * ;iz r&d ©#%
♦ ^E6tjx*,ib^-ft«©toS«ofc (x-y^f), luiSSto&KSkSEB

♦ mE©#J#^S*$fi6 Z -), ¥Srtox*>^-SE©fl*SS©&©fflS#SS
----- $g»8$&3grtbL, »3 (#l:*^*mi:MmLX) Sfi< V,

&.

♦ • t-iUx-f >^, -MttfeSfFffl,
$]g&2p

HPgxjMv^-RD3 ^BleAI76%^A^©*mE#©a*l±, E^leeST-6 b , 
##X&6Ck6#-u#, H@£55JigL, kvd^XttT+fl-X
*,6. -e©xtott, *fm#ic&b, t©m©x-xtc&D^t©
©y< AxXA^atStoXtC < , jOTJXS&VtSCfcS.
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# (doe), (usaid), mmemm (epa),
2 m 3000 75 piuxfc

♦ cn6©SM©H^x*;vjF-RDsTSIlJtt, $,bt J; <Sivm6 ftT43 D, #% 
trfe-5'fe©©, t^^X^SS^I-kV'ojSXIi^+^Xifce), fflSC, *fcx

6S« bru?,S©a»SM (MittiXIlfi, esH^H) 
b®ffl-e$)£< iBS6sfrfch,T v' &i'.

♦ a^x^^jF-RD3ii*S-B©ie#K«©rSttSiK'6'b, &&8M®Ztt»e>ft
kSeEI-SEiSto^RBSkfi/'a >ttS; < , tfi/'a 

<kV'>®"t-583It"-5;tbit>©y *xX,iv£)&Vi.

KvmA-

®#©Jt»7WxAfc^ft?,tfiK!)»i5-5 ttru-i>x-xi:©P^ffl
4r-f yX&ttto-SXztolC, fcTF© 4 o©}5«----- X*;u j?-¥E • febffl*®, x*;i/

x*;vdi=-#ti^ft«, x*,i|/*-RD3ia*-----IZtiifzmilMfrtf

♦ #%#©*(:, 3-4 ©momafiR^^x^—s^x^—©tpmss
X, m@©#%l:mf6*©&, ztDgfoipz-mWtZ. 

W£W*XT-I£, ^•6i«S«^SS65lcl¥b<Siret"-6 5:mi:, a/i*;P6s

^*^e.©a»x^;i/4f-»*XDXxAii, x-x®*s$^SA5^sey*x
H^CitbT, AO^-i^k)i-xi''%ix 

♦ S7l^>©li6liV'1*n6,*HHF*)x^;i/4r-R&DXDXvA© 1997 UPCAST 
SteffibfeMiS^MS^no-ofe-scLTU5.

♦ Cltc, 2001 ¥Sh 2005 ^%©@#?#©BX, rsgg^j ssk rje©flk©

sbj 5«Mtu,
(in as-spent dollars) 1 frt)>&t!C$t&, BISx^ll^-RD3 

a#©#^©?#k, 1997 #© PCAST W^Hrtx^lUdf-R&D XDXvAlC 

ouTtUgbfc^gkfc, tt£TZt>(DZ-$>*), 83»© r®S«56j SSk r*© 
tt©SBj 8t¥B*SSSktCMmaf 6#0XCCt:m^f6.

♦ ftEB9<c$tRKtt*i:#aS'8Xfc 0 , SSiRR©jgffl# JI&$ ft Sfltilto,
-e©7cto, c©a©E5$crF$h,5®
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mm*±Tmmbz, mmtmftmmnmittDwmmKWism-mtti&tz 
;ttt, . l*u, isi

Co 5 ^^totolEU'^D y 7 A©»C,'£#ffi£-f 5 k®ei"5.
♦ cctcasi"66@«5fe#i£©-!tt, »®J;o5:ck6%l8CAn^fctotcjito 

e.n^^Hto&E^irS'dUTVx?,. (l)
©g$@ic^e^SIEf, *m©$«kA#l:#f 6, p/i
i/ v ym*. (2) A-hA-*s, #s*#iBi»sc-9-xT<n55S^k@ii(c*'d
<mamma#. (3) tssstM-s&ftEto • Mto«f$ss©t$»:6kvd»si
c&if&wm. (4) gne-b^i'-©g*£:®tmiti. (5)

♦ Hmfcb©i$3ti:, f %©%AA'6, avxttitgmBM-fb, E#©yo Po-f
>©ifc£, ^LTEftHffirolSStt&it-S, Ai- h k©i$S
Aso*<V'<frko*>lc*S<fr*>otus. S/^;u©i66tt, ##^m©#p% 
t©Ba©±t*fffiS$n-a'?>t)©©, k"©*%5 - #Mkktl:, *g©k"©$6 
H©Wflb©6kt-, **tock'©7"Dyx^ h$, krov^ii/T-jiitos^SfrkV' 
o«iiitt, strotiM, 6#m=tac7-*><y - #m©/i-
bi--, ^
&6o.

®tbE#Sil©SB i ©emtcti, 31 *;u *-&«¥»?k * fti: SM L HEtSS* ©S
. cnii, • td>x4 >^y, x$^4=

- • -tr7£-afc2p, Httknx hgitTIf, f 
*ii^ o x ^tm.

♦ rjF1,yv>7"'f • k;pf < >yj ^31 ^;iz4=-R##
Sf©*ffiSS6ffll'hLT*b , 2001 #S(;ttcnt: 2000 7J H;u

©?@£E#, 2005 4000 % KiHct@-&f ck£#@f&. c©7o%
£-Ctt, iBSEftSSkLT, *©«to&S*##mf!T!'&.

a) Hf^nj|g3i^;i.^-s«i;oiNt© RD» &%mLti'sm#©%wm^^©

$S6ti^t-6 (HilJ, PROCEL m
k d ^r©3i4.;u¥-a*E%i!if-e©s, T7 U», 7VT, *>K©KE%flfr).
*fc, fSEnri^xiv*

- £ W3S+£ ffl ssm © »r K £ £S-f 3.
(2) 3i*;izBF-fl-B©yA0 7 h-^v*-y7-i9lt©E**a6ife-5$lliE7-DyvA

£6£5S V----- flicUtiSrlSL-----iSSI17 — Visa 7 7^4 >£ —*y h • a;—7©
HSkx*x^-l'«S/j£l§:it-S. $£, Hrtft*-ig^P«£, NGO ti«S§
Effito^jkHiRWSStcJi^EeT-Dyx^ hm-gsicSto-B&gASi&s.
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RJfrcaStfSiil&fct, glB-bXX-®rSif0fM3 9 ztztxv-eitb <, sh®h*s 
»*§?»D, f®m%k»9, #gfa

♦ ruL*,!,*-.-txx-astaj xxxx-ia, -A-c-fiSk^tott6ii5Rt--z>3i*

;i/4=-R#®$#&mmf t:u»#6,

- - tXX-®&$k###fbhi,^iR^K®i$v^A^X:^*$#6Bmf^* 
$$s, mat6ck&mv^Ti). 2001 fai:ia$ia 2000 75
*, 2005 ^SCIi^ilS^fS 4000 7l b’MZlMJt>tZb%W}£Ti. C0X5X

X-®«6@5ts$ti:*®jfi 0 7£>a.

(i) HsasB«sn^®x*®esiiRa, xia$#im#M&abT®, ■
txx-%$&mmL7v^a, ar,i±*mL7^a#Bi:Wf a##m, szsbh

7®%#. cwfStetcii'Tli, *®Zo^A&^mf6. (a) WStoffl-M*
s.tzmmzzhomaMtaicxoT,
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©nx F$ r§|§-f(f4j ztlzgtbz,.
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(1) P (MDB) &6©#A
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TZZtZBtgtTZ. 2001 $SI:K4p|N 2000 75 F*;v©7g6E£», 2005 Ip® 

Client 4000 75 FiVtcig^TckSSjef-B. c © X X xX -®iSg<I5t8S 
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?7kiz-ouT, *H k5i-H©SgW-b V $ -A5®* ve*.
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%a (aid), epa ©*BA^*x7i-Kcj;6SSisieb, am©#®j#m©
6. C©ffi»Cli, ip»ffitST-ffl4y hy-*^©**JKro©ip(i,
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6X:©C, -$©4811 j£± • jS888EB©-''<- h 5"-£3$ LTSIE L 

-Cl^m#©7D^7A&K#f -£©gtoa, SW«r-, SSffl, 
f LT#^m#©a# • ijsotc, azk
tcB <.
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k-e, BE^iv¥-RD3B*6SiST tf- 1-7*9 #6 j:
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(2) :x*a*-RD3toAtf- h7* V**fmt3B8tS*Ulia5EE«iM©eai-
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*Hrtx*;V:£-R&D 70 75 A*® 0 ±tf tc 1997 4=© PCAST tfc
?#&#&* 3H*ii/AW?L£ 4 o© rg%j, 4 -3© r##$j
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»x-©^m*©^bi4, x*>*- •
trt©©j;b±m#%#iBimg#*m^\©m±m©#At]&m#i-6t:&i(:o)-c, « 
fflt*J77D-?-©ct>T-tt, tST-fe5.

|6i^a 20~30 ^cgg% • EttSn5^*;i/^-8c®kM»4’*ttiie©*¥ 
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1970 f UR, H®T-®8S6ire*tt o.i 7 7l*»

*>?> 10 y 719 7 ho.±i;ti)i)DU7c.

*H®Sa6'pr^*;vA:-E%7‘D^7A|j:, 1990 WR, 3 07:»7Pt)%«W^S(t

THE>. et.Sfito»6®tt, *B8a6x*;i/^-E5gS%7D^7A® PCASTS8S 

;#J1 (PCAST-95) C<fcE> 1995 ^©Mit-feE. PCAST-95 (i, 3 fi 2000 7? PA© 

Lt. 1996 ^BIC, 3#© 1 il«U x*A4f-
«C(8ffl!lB'X*A4:- • yD<77A®H$Bfi$;6}gSU7r. PCAST x^Af-E%M*^ 
$7i*;v©BIStrj;E)k, 2® 30007J C0?#-Cl±,

h^©#imcM%fE,*m©mg»@m#
fW#C%0, BS»Stit»IP (ITER) EU-©fcto©S^»5«'J>L, *B**©®

<&o, *©mg» y?xv##t^

-A44-



mmn > X 7 h©s*c^jai x s -b #s & ess $ ft
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A2-3.3.4 9%, iti, -fz->7f7 : ttSt^

±gB©##6%#© a, ce^SOSSjb-ekWSCHI-^^ffiCSrjUT,
PCAST xivv^-smiMBSSSyiixWi, 1997 %&®%-Wi 2 fi
3200 75 HU*6, 2002 ^StCii^lS 3 ® 2000 75 h'7V (#@^<-X) (dfiDf B J;5SS
s-tb. cncioT, sitiirx * a-cmr b 1995
^© pcast m&i 1996 szim$>mrr b c t &#@L^i/^vw:RB.

|@Syi*;Hi, 1995 f © PCAST f86©t#:tJlii ££8ihB C1SHES-TB. eft 
li, 7D75 A©?*CicX»m&$(iB#l»&&, %© 3 7©£g&SifllJt:$Xil,>X

(1) 75Xv##k##AKm:NfBB;ft&mm©4'.biR7D 
?5A. (2) j5*£iftlifiS:S^toE#kvdtk©em©e5&^toE@CS^6 
SX£#l§lttiS®HE8gl!l!r56ll. (3) • i7fAS®*fflW7j:fi»
Mro©m§£BtokirBHI$7nyx» h^©#ia. ESyiiuHi, tlTC®«^W5S

mimm© : *H©7D75Axii, ton © jet 7 n 7 5 a e g *© jt-eo 7 □ x 5 a ©
k$8&Mtogto6Eiz:1"^SX&B. e©i5 &SS*C=koX, ITER &tf©E# 

77Xv^$©SSk, M;# 75 Xv»S©E^6 BJSgt: X BSe^±fflESI»sa« £ ft 
BX&Bo.
ITER: 8@Syi4.1Hi, Tx>i;xT'7>7©lt-rS»j ®*!75pfeHlt©**x©)*5£* 
X 3 ^©^ffffi^&iSli^^i'otl^iiSSXfeO, ITER »16ti:*H©i®iEto&#ia 
tcttXB2:fi®r1"B. ITER #in©'J>*< k*-HAs4-*$icl±*iptt>ic, ±8B 3 4=©%
Fa©ET$r-ic ITER ama&mmxwi, iter ©srr©s»#ck
cXR5lil:»BX*Bo. ITER «8SfflXS*B*i:*5fflli0^6*>C7D-Xx^ P©*, 
SfflX$>D, eftligffi ll4ffiHivkM,#* 6ftfc. e©5*>, $®Hlii®i'Jt*©6S
&mm$ftxv^B. #m###&m©Bcatcfrmc^m^ii, iKmiiwm@m©mmt,
@tt> AftX, #AO©g^k@%&*^XB$E&X^^X*B. SBSyi4lUli, 4-#3# 
|@l:nfft©#Anmt ITER ©±@mkLX&*0dj^A^7c#^xt, '¥
-©BEto&9f9S£ae>-e-Bc k&<, iBigtftBcktfStitoxegxafcBkSxB. # 
#75X7#a#: an o *©@^©m@»Emc#A&ax, mac^mc^-a©#^ 
toitgci5iiix©ititet)'j\SExfi3x Ax©#jmaii^

<%BX$,B5.
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A2-3.4 H£nI!Eitn-X-teWi

(ret) is, mm, mmmmti
17n±zm%tamtz>c£tfT-iz>. comra, -escigsaxArx-^Amms**
©#m%k-©#%^©B#A%a/vk'»ft. RET tt5ifi©«iAe&M6 b, ESTkAt

tztx.it, £frtj:mMZ-/U*vZ ■ Jzt-Jlir-MHm
&mtgtnit, ##iRA#mnL, i^xtocliiessiuK assr n x- t a ©msi a^e

A2-3.4.1 maas#

4-H, RET as*BpLTi'*£fcSSSfct, ttStoSV'TOnx hr&Z. LA>L, ISS 
20 #R0icagf/<gm$A%o6. a.±i$-t:>-$>±WiX9&w. (pv) *tr© ret ©%. 
TA/f- • 3% Mi, 10 5>© 1 C (STL Ac. BSoIfigxTT^-SWA^aa 10 *PIB 

tcjkHkttWfflxTT^-SSCA# < $ 6»6m#A##
snj. Ackxli, H^toSifilfe*© Shell IS, 2005 %.t.ZiZW$mm^*)i'if-W.it 
$:6©(b5E#© 2 55© l A>e> 3 »© 2 ©3L$ii/4:-&m#(:m#L, -e©At.ff LV' 
RTWtg^TT^-S (**ktojfcfflyW Avx SB <) AS 3 #© 1 A>t> 2 #ffl 1 6fi 
toSkTiDLTViE..

^TT5r-Acirc/^<, R4qjig^Tt4=-ftE©tfiWrfaoiss©a*is, 
±HT-$L-5"C$>5A. ISkAk-ORdlnJEaiAT^-Sm, tyT-At

SSSRfflVTl'^Acto, %HS±H©x*Tjr-#S®±©=-XC#Si:iSLTI,ME>. $ 
Ac, ASSAORtnTE^Tiv^-SEtcii r/7,j->j ki'AStogHtffc0, %X© 
cc$Tf- - ->XTA©a&©SAC, «$e*«$iHcS-E,*61)nS.A^ 
a«T6ckASni#-e&6.

A2-3.4.2 ?@, Btl, -f-->7A7

zn-Suv^—(ir®S£ WE^TA-^— . Xn^AlcioT, S-<@»5?T-t-eicagt- 
^.$iiSAsi,e.nAcck, • ^xTAc^f-r^itgifflS

BlcMflT^CzfeAcoT, R^R#]:TA/A:-AS#x6Ag%#&%K#&#ai:AAlT, 

ait^SS.;HSH4aJt^S-T4:-9f?£PB%XPnX'7A^0^aj* 1997 #g© 2 (a 7000 
75 NUA^t. 2003 Tft Clift 6 tt 5000 75 IftV (BSffl^-X) © V ^<7 VC Ati ClSE £ -tt 

k#x6. COTD^AACi^.li^oaO’CS.iS.

m*: ■ =i>-iz7ttm'&miizmtz>ffl$tffl%*'&b
x, Rmmgii6*m#wcm**mAs(b5m#^-x©m57kTA-»m#57&#ciA

-A46-



C, 2005^$T-ica*%e©3X h .

(PV) : PV i/XxA0(M&& 5 ^fiST-Sa© 6000 p;v/kw*6 3000 K 

MkWtC, 2010 ^ *-etc 1500 KlU/kWC, 2020 1000 KlWkW ICfiTStJ

teto©Sf^%Sff?. c©E^S%SB-ett, mB*©8tiBt£«£S«U 
ri7 >XOFa@tcvio^ •5©?$SS&V',

JLVUSmS^nJIg*^ V tfxX y t-/-fe> h 
XIV • Vv—/i—b£(i|ijtcmV3 ©(iff ^■fbL, ;#XX— fcf 1/ • —X©H|^}
»i- x. 2015 #$-ec*m©^tcza*m (*## 

#, (b5E#tc*L+a-^^**&#ock&g#kf

: yH^-vx • #x(b8ekttiBr£ft5#xx-e>:}b-,fcOTS4EYfi&iiKffl 
Lfc^ilto^3:*;i/dF—yjj*-fb%*i$E©iS*-fbS io Wl*lClia-f-^. cntilsl®© 
*^tc*tt^SK©©sat:Hi-^s*sota*©9f^n«t#r3^-efi:t)n, #xfb@# 
#k LT5KJ; 0 A#bi-eu-5yW3bvx©$JA&&A'f 6©-e&-5. cti6©SEti, 

yH^vx*e,silS®iSr§l$ttlt-->X7"A-eyH^-vxSW!W$^ti^*yudr-ffl^ti& 
%#< ©%mm±mk*m$@-e&@utc^#±&#cc .

; ms&’gnugfcimzmi&ft, lt, #t*->x^Mcsg-r-B^ss®E 
V, *m%3 >tXbt:MT6#^M*&aWbT6. c©R#t:«, ftjfltom,

t *c, at a, ttDMHx-mtmmmtimj]a a

>u?bE#: ;-n'%£mtztz&b<D9cmmmtia?kfrM&ifi
t:Mf af. ctu* 2010 2015 ^©isc, mmaw*
tztiEMea§ib*©v'ftiA^-e, x^uv^-fflftMM^ifeeLfcxx v-iutc, x v- 
>&E*4kLT;9VV >lz*iL+»ti1gi&j]iftfz-e?>Zt£B»ti-Z. ftmifivu * 
%St£®&Efl!U'C, yW^^^0#*fb#@^6©t^/—;i/©t@^, vy-># 
e.®E*$E6#tc*j@-fb1-5fc©c, c©li%kyH:t%1l7-nx'X A k&i8BT3.

** : *SfiJfflS«h**4ee«tcHt--E,E%IS%&ff d. *S*JffltitEga%li, X 
* ii/f-#©x^;i/f-**<b7D y 5 A C X 6 6 SW©mBig«ik

IBBT-5. • XDX7Ak©tt|g|(cj;i3, (b5E#&6©*#©AEk,
4E«fiT*^#$nt co2 (ommmizmMibt^tztbiz, *s©4EtcHi-^E^gg

6.
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7k7j4SE : 92000MW & *18 LliiD £ -t* -6 fc to C ti:,
©£JgSWBE»V 'Srffitt© * - e -S iBAnfflE^Pg^^^-Strfe -5.
gt#©^2xkfrUV'fi^y h'$fck*Uffl%e»rT-, c©J;d*S®6$Rfflrn«, 2030 ip 

50000MWl#^f C kAsnJ66T-$>^).

Mgt:$fctfS7py7Afcfofto7ny7A :

*M$, *70^7^, ###&&. $£,
ESt y7rA, -> ^ T- A H UT Bf ?SS28 A^'gT- fc 3.

A2-3.4.3 ®iD©SSS#S$j:e»6'

>% k i/-^a-
y7f70ifttl:J;7T, ±E©B#li+^l:^a©M&A'A%$k#x.3. 
-#©70^7613, Km##k3% kg'WCMf

yD^7A-c#$$h6--x&#icftto(c,

aB#cMLTa, f©R##$@-cm±$^, an^^sswtgx^
z o$<©#m&

AffiU, &#©%#!!& ±lc#*9%%#%M*©$gCB^t#&<&->$ff3£M 
#S^*tt»^Fa (*F^(i#«©ft»CJ;oTM*5) i«**i:i6#ei"^ST-66. a*k 
/w^-%m©*Ai:NLz, «k/uk"©^@»m%K*a#& io 
ft-im. ^©%, cti&©R#&

^©<fe©fi*-e«, 6okfi^*g|ig6i**-6Ck6$>5»s, aa/uh'A-c© 
-7-XT-T-D<77A©$6igtt20^ttl*llcafiKnJE"C$>-|).

A2-3 . 5 #^SK$fcti<i>r=1S

teTFC, ±SB©l£;fll3i*71/*—#$$toSSgg467m ;7 5 A C $ fc 4 to®f9JSIcW1-

5$»fflSI$$§5EkIj£fflE$&*T. 4 ffimiBEkti:,

& £UWtfii®tS^*7k4:-li«©«4?&gijgi;;*f'f £ *- k 7 * ') 4-ffl Wt Vyi7
mm, E%M%©B$,m©s*-(bicsT-BiiM4, E%ga#cHf5$>4#©Hmffl@-c$> 
-?).
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A2-3.5.1

< ©fl-BA^SSn^. ■ffflcf’Ui, %#@# A ©%@ a ##K k ©@#U t: t It 6

sts, **pj@©fc©©i9<*i»'jti§®fflss, ^&#/u%%*em© co2 sfjgtnf
#a#±^7%%«*#©#a%#%% k i: ^

§-<©»££ (±K©fa@$:E5£T5)
(BES) 7D^7it, «©erass&*ijffl1-s) ^-fitFlXD A©«

4-B, toST'DXvAti:, BES 7"D^7A(C<t-DTfi?>n-5#Sgfl]is7pf>@lSS*o 
TV^»i, Ctl6.©7'n^5AT*S$k}g#$h-7c!|W$©ia@6 BES T-R^-fftli, It 
•6*lc#<©@$,65Se,n^,-e$)dd. fti7n77Affl=-Xi;*f
3*«gffl5?ffi»£+f*-l'-fS£tofc, ®i)P©«igfy*3ST4 BES ICI6S1--5.. cna 
&m^*;i/f-R#7Dy7Ak©#i8i@ak#Rim*a?#©*a:, ?#©#Ee%k 
© 7< *-XA (; <fc 7> XIE®tz> z. t AST- § 3.

BES tt±l3©--XS«fe-rfc»t;, f©#m©-@B&tPHt6^*X&6ki,'o#4'
©aei^tt,

fcnse-ett&vtPkvdBSTv, m$m%tfommutm-sv,
un&v. V»V, S^^to-cu-d© 

tt, BES &cS«XD
±EB©J;-5*S*to%®@©Pi*lc<fe$ c©#@©#

iwa*tt, ^»^©®J^©ffiHrtX, XigE^iSto©#- h 7* VXSgiJ«t-6©Tii

L£.obtZffiiHtfi%L<ti:^Tt.'Zzbi2ng.TtU£, 3l*;u^-sexdy5acss 
3%##%XD X7 A0R%c BES S®©-®&glDST?,ci:lcJ;oT, ffiUTSE 
Bf^£H^©iK?S99a m £«*;? F -5 -5.

A2-3.5.2 aK- hX*

h7*u7rcHLT,
/i7>x&i&&i-acaia@#?&&. aEui, nx h (-e©Rm&m*xet©©e 

h aig%E©SEg(*;©3 7 M, yt7*—v>x, VXit, V £->, 
;v^-a9#©ia.i:^i-^fimfs©S6to*«7^a, k?ut&$
< ©E%H%XXi> a > SfilECM U, m©B'(#a--%l:mt,t <A;l6ca#-e#
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tztza, $>^sritctt*s»sji±®*jti 
tfifcO, 2 Si®f$rjiiH8$S:ffiec<td*$<*KL, 3 #B®ftEiifiJffiife$ b 

V77kM%3X .fc-s&C. tft&i>.

m£^*MZ, itit&SMi: V, BBte*- h 7 * V *®H7 >7C kA^T 

$5 AST, #»^,o:$lV^- - ^XS/3 >®$#»##&wf#4"»75&&m%L, 8t 
#T6Z7l@±L,t. Cfflfcfef:, x*;i/^-E9$Pg%As6HLTV'^EB, EmPto

k©fflSffffl6## i: Aftfc. i'<o;tp® 
tir-mmftMZtitcft, ^Aiv^-Sti, c®g%®t®l:tt)k A» 
<1E1"-5£'S6S$)?I. 1995 ip^AlV
j?-i8iaff«ss®@®«ssT-^Esnteiiis® 1 oiiDiit. @&»^(,c®@ 
Sii, cli,$-c®ac5l$t:/vk'a*&EA,-eu%i\). c®£otcftmz, BS®-- 
XhE^I8%*7-->3 >^«S»5'$lb1-^.lc#oT, ^«J65t;ff7^#T-fe5. S^-ttS 
$d'$<cE5EIS%XX->a>CMLT, ^SB®PmitCJ;or4i-h 7* U 7h»tff66 
ifltofrottStotcffV', ^*to%XDX7AH-a®feto®S#kUT®ffl'ti>ci:6^*
IV -6.

18*11 *;v*s$5t L£»mZt<D^*)l'¥-ffl9iffl%-X- V72-V ^®#&%^-3±iB 
to&Rgti:, 5#®#AkK*®#mi:M
tzm^omu, h A2-i t A2-2 tcH®tocsf. iW6icffiBS-fbsn&cn6®;Fsij®
Pffltt, B7SC/S1-. l*et3fcto'>S©#SlcSfSto&8«:9-B£it&/Tl-!r.

%(:, *B®Bi6ttAett 1996
4=© 1 BS£0 850 75HHV, 640# MV* 6 2030 4=1:13: 1 BSfc 0$J16OO75ll WV, 
1200#Mv (liinva/iO 20 MvkE/ttS) i:iiinT-E>^5 7. L*U BrtStt

(%#-ci±%<, tivo-^miw^v 
Xt:*d<) «®W*i^7-7V • 7'nX^A, PNGV

m A2-1 caiEZol:, 2030 #CI3:5#MlA#S
* 1 B3fe0*0 600 75iiwvt:M*T5ck*njfreifc37. m%

:b&f»«^©S;5£<gBf5£®t:®i&n5#!Bt:<koTSl»5£to,
b*L, :©J;7» r**J;-e®j jS®Jtt, t<&< k**B 

A$aBLTV?>RB®A$$k, *exSUfc5S*&B%gB%7-nX5'At:j;oT-e®R 
BC^mf 6#6©##®«S&m UTi'5.

(taff±tmsn£ co2®^ss*§ (v» cj^-ttf-sw^n*) -K#K*^©
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-etrU*© 100%$T-jeaBCS&TSkE$LTv-5. :©&#i:Z0,
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m©A-#&^Tf 0A2-2 li, ««last?99 », ;W: & o

e-dUTl'-S (ffl^©««£fffffit
ttk©^7 7C7SLfc*T©tiEr-|al-td Vfc). LtH,, :©#%t: 
*%#&*##©?#! I: 6, &<d(a) :©?#|l±, :ft3ret:x* 
iv^r-SSTctta^AiffoTSTcJ;!)*, x*;v
f-#A^-t'7TV^e#©ia@-CfT7^.###&#L-Clr%. *fc (b) SCSLit 

ilfi85JEkSbn?>KSj#ttiffl«©flSWkSm, :©ito©fctol:ff:bft£»fU't$E 
©T*ettt:B9T-5»S©S®$SAj|gekl$l$-it LTi'S.
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t-d^at-II, HI^BAA^bn^c hSiBSLTV'-B. c©a6£ e>t:iEBl: L, 1 
Otl$&»ltr6fi;Ul, efSkSWUCS-durE^IB^^- h 7 # v xomgzmtc 
cold %77o-f-ll#%l:##-C&a.

H A2-2 11, 2010 4=il|#l:%amt, 0 <7 t>&v>t£E6IK-t:
muT^a. :n?>fflft«ii, *«i:#ttia6gij«i--6ortgf$s}e^TU5»5, «©ns 
liStttoirAor**o&©,: a-e$>a. ($>*>6A.,
SiSiMS-Htill, f©R%^$#(:*aL%&ai$mil#$ a). a©Hl:il 2010

1)7 6^77 3 711^ LTl^lA V*U,
ffiSET-fflg'JCtlE&fioTua. c©l7%¥V'BeM(:«$®tti51-7-73 711, f?
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ll±©t©A%@?&a. SrU^ttEll, -#1:3% b#m't#l:$#©##ll$#$
tia*5, 3% h&Tif ai:iix@*$##&5i:%aa7'7#mi:*mu-c^a. swe©

3% b©ffi$a, 8fUV'8Ei:ia&*©«ti (tSCSigm*a 
PI) 11, mtSi:ll-#t:ff«£ftTV'&!'£», ft«©mftl£&i:H!*i:&a. *fU' 

17% b 7-73 7aiSS-fbciii"as*#±S0Wg®*ii, c© 
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S7*sE^II%SII)©ti^SI!lSU/ix*>dF-ftrjl-7'-7 3 7t:Maf arHii©ttS
a&#©$imi:Mf a#wc*-ji'-c, «*;t*;ni,
MLT#^©ABi:Mfam#{b«%&mKfaca&#@fa. c©m%-ciiMmm# 
©3% b^#*cex.av-<;n:esii-a:a&BtoaL, 3% h a«mt:®e£istia 
^Stfca. SS/i^;Hl, :©1)§1'37Tf-7,©a^®CML'C(liiSStTt'^^. 
L/fpL, A^as*-fb©^lfli3% b £T(f afc*M:#ai:5»«mt:W#6g!! 0 sr, %. 
$ii/jr-/*i&7%TA©ma,&m/j##-7-#%^t,©i:f ai7i:@bmiT^.@?&a 
a#x.a.

-A54-



A2-3.5.4 HRWffliJB

ESmitAiwa <, ^KfflSrU'x*;^-#*
&««©maii, 10 *toe> 20 ^©B&* @

A^Ctl6©#ti©%m@»x3A/^—R#I:NL##, e®, TP®T-© V —9—}y "J 7"S: 

*#f 6l:l±, #0$ff^P8%kiH:@S$et©pto£StoTHEro&:L*iv:£-EBicajgt:
66©, StoE^M%, ft^H/-^3>, SH-fb^D^7Affl$BBSl£lf6 

ct*s^5J^-cafe6. cntci^T, *Bhf ©/i- b±-l:A@»0#A j:lfa%±© 
«&#&£?>$ ft 6 T* £> 6 ?.

StWSU'i&W/BVEE^ef/e*l^/*¥©3>V-i/rA#, x$;i,f- 

K#l:Mf6*B©##, f$«, rptiT:©U-4^—>-yDaL (&6Ui) E8T6 
6©£, BEto6^*;vd?-ftEE5£B%, >xh v—>a >, SSMbrSliitrEffito 
lc#iDl"6j;?liSf 6. cW:kM%N#am©l#%; (#l=, %JS&±B2:©t8*),

• iaanbaisicy-r6-m»$«, ^scis btmmtmmam 
^©*tfB&Sto6^<£'T-fe6.

A 2 - 3.5.5 x*&f-#|:Z6x*A/f-E^B*7oy5A©@a

iSfflE3SB«, 7^e>X hV-;/a>, iSSHbkX»f 5*& MBmt 6 £-514, $f$ 
T##{bT6m^M*am, a^m*kK#$m©m^b, Bi#$@?©m*©mb, f 
©m^^zf-ee-e^-fbL/mtaaBii, x$;i/^-EgtB*@ai:ML-cmg^#i* 
4SoTV'5. m^m*©m##k8#±©--X©6©l:, 6$IF/B3£9f3W*^C
j;6a%M*7Dy7A©#0»mwamm*]»m#Aj:u:mm^s-c&6. ±ia©w 
a#it©6©©, m@f##©&##&5i:66.

*@e*©asc#c<toTfi;iR¥«iS43j;otea±©igess*t, u, cne>©*ff6* 

®v^iUbTIJri8S#8Safc#t6 6k*5t-S6. %#©x!i$%6#m©6©l:, E2S 
B%©M#A A/©#m6*&k, .
x#.^f-#K, c © Z 6%a-BT-&©#6& L, -Sffltn^yi-Cli, J;bl£<® 

mT6Ck#-e^6#^#&tTA/A%A$M8©Tl\6. -®IC6ft&©5Sti:, x* 
;uA=-S©x*ivjr:-E%ll%ea6$b.TJ;0iStt)cmt"6i£:>S*!fe6.

y.±©ea±©BBic$i o $1©-, aot,im*a&m©,
J:otB&©6©t@5R$ti6M**s4^ai$ti6 <t 61;, ®Syi*;utt 

*©ck&#@f 6.

-A55-



• 1- 7* V x*>
*-S6wcee$S6ff^ i A0A###i^g?&6. amt:, se©sffl#$® 
ya<y*A@3t#A.#tct)66 7D^7A&m#L, h7*

') *©SS#tcES1--5*Ei:fSI@6 1 AfflAtllc4*^^t-efe-5.

• mAA^r—®t&SA
5ff%M%7-D^AA^©£im&}iS6 *x., inA^^-WliCCDT-D-fex^iEjiL
ea-r^.

•5. L»>L, 6R69& ftSffl^K$*<i>©t&lto,

• imtmv}ttAttcr>mm3iLmzyn'77A<gm(D£x<DMmz*it£Mi£&tt^±®.
S TO® but, (SAvea) %^ v7©#*%»D-*-y3>i:Ac
X, JiAA^r—7 7©ftS7*;i/£3iHbfv<#7!<fc.5.

w-ti-*to-ctt» <, Efrmma LTicr>m?im&&o'<zx&z.

• SS#/E%9r/A^I9©^'<- h A—> 7 Tit, Eb Ab79-7-71! JiAA^-S*5 til 

X-T5iL*A*-E5mj%£fi:7^$Tifc5.

• *®titEi;TiK)Sffli*i^'r*3iA;i/*:—bfflfctoc

• x*A^-#7 7 7 7©x*Af-K*7DT'7A©^A©^E@lti:##l:#Ml/, 
?fti:tot7^y7 • U'VUMat-^iX-&Z.

A 2 - 4 *Siftbgf*©t)b£-

^©raaexAAdF-CMT^aHkadCMtor-SZitoC^S^xAAdF-ESI^
ffltij*kiatt, <, s-a©v^;u©iBt)fl«H, s##, A¥,
-b77—, Jti±©—©ffitoal©##^— h*—777"©ttS"t't> $> -6.
ittyi*A©g$Stt, to©®sii#b*

©SSI*, e*#*5*® s jr#i:*ts v A-casff 7 <t b t, * s- , a
^^©sstowJtttcAoTjEs^bsn^s-e-k, m#©e*%»%##Bfm@BM©

-A56-



M # H X. 4 #: Ax K»
YU M Si G E # C<1 M % k G %
-ffl ft to P iS o Gto

m <4 H P
#K B E < G G 0
y k i ih P iiiin l #

1
P
'<

H
SR yy- 44 in. •R 4J6 y
ss -AJ ax n k k

A
33
■w
P
aES7

m AJ XJ
« k k h # y Ax H A ■»6 H m E < ■» <n fj A
-aj k # i COo H « W K> m
tn 0\ m yy- 33 o K» k •P k A
to j~ ax # p

4AJ

k 0 h
G 1 y k Si BKu

1
B G -R k

£ k £ H E y u # %
SR k G A4

A
E

1
YY-Ax

SR k jnl
B K» W A B A> It Gy {£ k m ft <il

■C# *) Jllx BK
<n 6 yu K> a 02 %0 m ■K #
W i <n "h\ 02rH HA k E
K? %- m K? •R

#
to
m
A
m
GIiH

«< u k to
k -O -AJ k P 1 k M) p
m k H # A '^V lffl$ #

H YJ SB y B Ax YJ 55
<n 4M AO YJ k E G %

a # k k SR H k u M k
4 G A -> B m G K G
k sc @9 A to iS # # £
u §5 m -K E 1ml

M. 3S <N # kJ
V gff G K* u G V ) £ 02

02 -K U? K3
K» IE m # < # u rH u k

A AJ B P J1LTTT\ ih P e y
P fiZ 1 A COcn kJ K ilLTrtx k

m A §n Y\- M A n m
rH #6 I kJYJ AJ Ax 5K k h ( # *R ■A

e e <4 k -AJ % m k &K vt A- K K8
BK nu H ■r P •» K # K %>

-aj k «• A i lh
-R kJ e n G p

-aj AJ <r G A YV $? m kJ w • AJ %
# A as p <m # ax G *& K # 1 #(( A
e K? A to □

-R k Ax y 1 t^3 k m U

£ E <k rj # m P k it5 ft %G A ■AJ E
P $8 4- ALTTT\ B # P 1 G B m ti ■AJ
G a 4 ft G # # W # to en m A
kf y> % AO E A K» 1 Ax A # 4iu G
0 « K> It E 1 k u m b s 4 to K»

-R y> P 4V Ax H k y k k ■£
k P A A Ax K» k G £ 4S # k -K P

-ffl B s k H m ■AJ k G BK IK
^J # m y 0 H P m # G # £ 43 P W
fit G # SR I A £ m * k y 0 ft
% u •& B %- m k k G to P G 8 SR
4 A & Ax m P %o G A k* m B
k P 0 k k k k B ft K> «
It 0 *& i H ft M u k G @ u m m y€ E

1-R k ±S 'k A -K iP <k A s& A to P k
# u \z Ax AO y fZ 1 E G as A 1]E k
e m k \z A> 45 1 # k fj G # *< Ax

G Bgimn G H A AJ ■nn K3 # K? ft u ft Ka -AJ k
# ■» tk •R k a # ■tf AO k K» to P4 A H
r^k AO YJ 1 # # SR k YU U A
P k P u 44 W A B ft <r ■K G 1
k G •ffl k % Ax G ti 10 «£ m \H YY-
4 # ra ffl m k 40 to SI m A y Ax

rj k k <r St1 m ■nn H AO y G i K» k a P k
*> A # G s tine YV £ Y@ k it A H
•» # A UK y k 86 its Ax ft A A

e: ■H •R M % £ ■YU m 1 6 k -AJ m K» i|nn to Py # ti A & k # w E H k SR a 0
G i Xj m G Ax K? k m m G G A
Ka k k k -> A> k m Yu k P G m $ k y
4§ Ax A 0 *? P -> e4 k H —> gg s -AJ m
% k k •ft 0 p YU G k £ 1 tiu A o G to

H ■» p t; A G k 10 s-z P X U YG fll GA A 4<y m m 10 m Si k K» ft to B
# # -R k It A # gi Si s G nn 0 k £ m to kAO K A B Xj i 1 H hj 1 M BK YU G
k -R •# k w 4Q P w ffl k G fj k
G -R k # i=: # A Ax Ax 0 Ax m j~6 k k <r
fj AO :W k) 4< k k k 44 8 k G y P #n Y-n

fO k k A u •AJ H H a H k # A



-89V-

‘£i 2t§a#-* 1C2 •5-^2.Sv4-W52tWM!2)-



A
2-

3 : 
(1

00
 7

5 K
JU

St
iK

D
B#

«^
.-X

)

s 2 2 5 2 ° to

43
3 2 10
3 to 0

32
8 s 93 S 17

i_

2 14
0 47 70 s tn xk to s g 24

12

88 2 2 2 3 to to
2 9 2 § to 0 I g 52 EZ —• 2 g g g xh to 3 1 8

87 2 s 2 2 -
to § 3 2 $ to 0 1 s 3 2 2 g 2 to to 1 8

2 3 52 in <Nl
9 2 0 2 2 3 5 2 2 9 g s 2 1

3

g Oi s 3 2 in g E 2 0 s 5 S S 9 2 Xh S s <0 Irt xf
9 1

s 2 2 e'J ° ° ° ° 3 1 3 12 a % 3 3 2 9 9 xh 0 0 1 x?

98 2 0 ° ° ° « g xh O 5S a % 3 2 § S 3 3 0 O a |

:

e
*
I

K?
k
58
12
-4
IK
X
A
w
1

4
«•
s
i

s

$

H?
A

1
0
X
©
1 

s
40
fc
-4
IK
X
A

1
iK
V
%
-R
33

m
$

w

8

G
-4
A
X
n
X
i

*
©
1

ft
I

1

JO
I

BS

©
40
§

1

1

a
m
©
i

#
e
s
©
#
©
re
JO
m
i

I

#
a
1

16
*
X
fe

ffi
m
©
1

:

i

©

i

6
K?

a
12
I

H
49
a
E
X
1R

I

©
-4
iK
X
D
X
m
W
e
®
4U
©
$

a
E

I

JO
a
E
©
X
fe
JO
#
W

i
©
-4
IK
X
D
X
H
1

r
tin
12
I

i

«

:

©
-4
iK
X
n
X
©
X

1
*<
*
3S
©
JO
1

I

5
©
ft
40
K>
k
8

ft6
s
©
i

*
A
<K
X
©
ft-

y

#
B
*
A
X
X

©
*
l

K>

5E
12
E
tit
©
re
-K
©
tO
•ft
1

a

IK
A
A
V
E
m
©
re
*

i

©
t

©
s
40

i0

*i
-£-
K
n
©
a
A
m
A
m
H?

i
•R
*
6
1

*

1

:

©
«
i

tic
©
J0
0
5

i
6
e
a
i

XJ

I

e
tiC

B6
SS
Q
8

8

1

■4
49
8

€
©
iV

*
-£

*
I

©
s
40
K>
1

12
BS
E
K»
b
e
*i
i

I

©
&
Iti
mg
©
s

!&
hh
mg
©
«-
I

■R #
a *

. ©
■H
e re
© E 
iti •
<W HE 
•tw ^

« ^
M ^
@ 0 
© •

#
K -K
n k?
si

© U 
& BS 
rh %
Sg ©
M XJ
m «
^ m 
* «
© *
re ©
« s
£> 40
H ©
4 $

a # 
v e 
# <<
% re
36 6
a s
40 re 
*6 re 
& s 

-
a 1

s %
11

40
•• ©

In «
>K fc
A 5 .

II tb K» 
V H ■|o'
« « K
t : a

re -E 43 
^ g 18 
re re re
5 R 5

$ $ <p
m m *

a
©
e
©

JO
R
PK
ng
re
1

©
%

:

A
41
A
n
K>

58
ii
R
tb
!

J0
!fe
1

e
©
tV

fc
f-

y
z>
JO

!
-K

l

©
S
E

e

0

«R
re
©
$

1
re
ft
a

m
k
K
iK
h
JO
I

-4

1

1

8
©
«

K?

5 1
f I

X H 
iK 4Q
6 l
m 1

re

# re 
3S H 
fy <n
k m
iK j$
X ©

&

1

©
€
©
rere
±>
49
12

<
IK
K
A
#
8
-4
49
5
*

8
«
re
m
1

4
as
©
*

*
Bg

i

K
k
■k
V

K
A

A
A
A
H
a
K

«s

l
<
IK
K
-v\
§
3:
36
a
K
R

K

k
V

A
V

1

K
'-R
40
%

«re
e
I

§
mg
K
tv
k
V

w
m
K «
tv re
k e 
v -4 
K iK

:
6
«re
$
re
k
a
12
X
A
0
IK
re
$
m
m
fc
W
a
©
w
1

1

@
I

e
y
E
e
*
a
ESre
k
58
12
®
I

1
©
1

i

m
tb
-4
49
5
ffi
■R
©
A
m
A

1
A

X
A
re
IK
©
1
6 
re 
-4
12
1

a
#

1
re

k
H

y
Z)
a
12
E
m

■»
<#
I

e
<0
■ft
1

5 s

II

II
" V
a s

1
e
*
1
©
JO

1
re
*
k
H
$
4H
re
#
e
*
s
JO
■R

©
A
XJ

1
*K
E
B
I

1

JO
A
XJ

1
S\

5
s
12
E

-R

3K
W
Q
!

A

k
11
A
A
H
©
ft
4O
©
E
tit
«
-K
©

X
n

$
©
$
I

©
ft
40
©
E
tit
IS
5?

8

©
1

I

1
m
1

■K

V
re
k
a
12
j_
T
A
A
s
1

>2
as
©
X
re
re
A
n
V
E
tit

1
iK

1
A
s>
H
49
3t
te
#

12
S

XJ
«
X
A

1
re
X
:

H
#
g

4
49

1
A

a 1
K ©

X
•• re

i 5
■K H

tit
I
5

8

©
W
8
6 re 
k
58
12
$
-4
IK
K
A
*
40

-4
iK
K
A

U-
K

X
L

k «

i *
3 ire 22
i!

-4 s
IK <9- 
X #
1*

« rem k
A

•• ll 
■R V
m e

XJ

S
1

re
*
k
H
S
ft
40
©
$
-4
IK
X
A
©
JO

1
re
*
k
H
e
:

i
JO
-4
IK
X
A

-4
iK
X
A
5fi
JO
m
«

1
■Kre
£

12
1

«
I

re
k
a
12

1
A
i
b
H
49
i
©
a
1

#
g X
a re
•( k
0 A

15
« k 

58
•• 12
1 I

H

iK X
A S

i

1
a
1
8

JO
«
I

E
tic

m
I

«
E
J0
$

-4
IK
X
A
©
JO
>J
HU

m
ts

■R
Si
86
0

m
8

1
tic
©
JO
0

i
*

*
E
re
«

k
©
-4
IK
X
A
m
s
g

i

re
k
a
12
3

©
y

j

1

#
&
5

re
k
a
12
a

1

$
-4
iK
X
A

s

i

e
©
re

X
re
k
A
II
V
a
E

1
re

k
H
S

g

«
XI 
B

J0
B

S
s
re

5kre

i
wa

f
# »

m re
re ^
iH 'ti
re H

5k
re

20
03 s 5 S 35 2 2 10

0 2 27
0 3

09 ^5 3 2 33
5

20
02 2 3 5 3 3 g xh 2 a 3 3 3 9 3 2 3

20
01 56

g 3 S S 1 3 3 2 3 § § 9 3 2 3

20
00 5f
t 9 2 3 3 2 2 g 2 g 3 5 9 3

19
99 5f
t 3 g 2 § 2 3 § 2 3 3 3 E

19
98 5f
t 3 £ g 3 00 s “ 3

9 E 
2 #

a 5 9 3 2 2 ‘ 3 9 2

e
E©ftre
Xre
k
A
ll
V

1

I

1
A
5k
g

-4
49

*

I

1

B
#a
■an

m
m
!

ft
f

ti>
A
-W

3

1
JO

1
-4
iK
X
A

:

Xre
k
All
1
Bb
-4
49

Xj"
■»
8
E
8
1

#
sm
l
a«-

1re
kHm

1

5tte
JO

1

I

!

1

fte
I

*
J0

$

*EEtic©
J0

5
E
Vn
12rerere©
-4iKXn
X

s
©
%
©m1rere
k
H

18
©XKtv
U-

1
D

1

i
K?ft4j■W
128R

aE©m©re
a
B5fe
JO

8

isre *5re

«©mEm
§

Ire-re'tint
%
JO

3

1

8S
:
X'K!R
ni
8
#
*e

AXre
-4"
AIIHt
rek
#E $
8 $

1 # re N/ re *o
k till 
H 12 

X♦ • >\
i E
is

<n
5
X
<n
mXkkV

5m
<IKXA
XV iK

1X1re
r

Are

M
1
ft
1

i 8
1 E

X *
: s
? 1 
m #
w A
•• rea kE HK> K»ft k
r aW 12
a ^tt? X V^ ti'

1X1re
I

AXXrek#KE
8
©
!

XreXk
1

aE©e©re
a
1
JO
8

i©re s

i
-4IKXA
8
©
I
S©#jt.K0
XV

*rere1
V

IK
£

1

$
-4IKX

:
1re
kH
a
AXJ

1XnXVtv
1

i

»
A=>XV

iBasAirere1
VX
»rerei
V1K«e*©

»
1

:
g
3
©

k
in

I
ft
S

I

aE
©
€©re
I

<iKXnX
1
VIKAA
1

X

*

I

E©
€
©re
m
■w
B5k
jo

8

€
©re

-4iKX
DX

I

e*

mE
ets-
s

8
a
*
©

-A59-

rtS
*S

li,
 

*5
, «

»/
«R

»I
W

fc
©

3*
;¥

£f
c2

t--
b*

-'>
y7

,*
at

Tf
T5

'<
#*

C
*S

.



A-3

US-Japan Dialogue on the Role of Science 

and Technology in Society Into the New

Millennium
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1. SB© R&D XSBjecjb-v-ttiiei;, J >$-?'( '>7')i~')- (AREBrto) fc
ltH6(EiaT5Ci:C*$r?$<-S6jieT^. ,Wa±©BSAsE^rSli6to<-d'RT- 
li, $a$#»#MlBl±TIWti 0 .

2. migtf f-CMLTia, B*fflffS(ei(iFtc J; oT?1.*©it}S#:W6lg©3 & b'S®] 
iSASfftiftti'S. c©*B4IfflB*#ASgS<t5. *S© 
B*©&#m@ti, B*commt^mmrsumco]&tiimxottxitz. c©

mfrtitDiztz.

1.4.2.$86SrotSiSi:l*lS

2 mmcohtZ'yvz'Mfvrz. i oiaes, mm, m
b BM*SS*siTlg» h h> ^6gA,£. 2 -OE© Hf-y 

#©@@11^, ###^R##©#am, t L-c#####, #^%%##©a*i:mg^ 
is@6$b±(f&.

a^ii, cne,©fa@«8icovN-cse«6fMt"-E,»c =t b, =tb-»g*is©
SBStW©Slc®iz;oS6Ed.

O -=r
a

2.

2. 1 W*-*i6roibin)

J; 3S V < 21
sh»ui?giB-t-ifc5. xn©mn, c
n ?> © ® **ss b ^ o t t; o % *s 0 x v' ^.
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©XvXittiS, ^ITDvX, H1U higHCiH'T, *R#©R.#©* A#^X* X1 \ 6.

H%6ex^r1?s©SI!itt65ieinv^-dlj-5=t3, c©«41tts®:l(bf#2.c

S&©S8ffl®c*v^"ttt, ^©ffut-,plg®*©«y>i±SSltz^x©xn©|iJ^ 

*&±lfXV'6. XHXte:, fefcxH, 65attT0BS©Xntt 3e(C^oTV6. UK 
(crip#©*©^##.!, 85 @U±©XPfieti,tlji(C^<*;oTSTI/'-5. 1960 
1994 lfST'©PiStC, lfft^©XP(i 274%t;ii'n±*sofe. a*l:Jii'Tt'iH, 

^-©XPtt£ 4i:fl <iixSSItXV'3.

2. 2

*B- g*®©®*to»B^Xn Xii 1965 Ip, ■>• a > v>X8E«tfeSSrffl 
©P^xx©XDy^xid:SSxiyXt7®||c^6 

a%em#i:#^&@xxv^. XDX'7xi:#$fixi^m%a-e«^fx, ■>
'Owftfflis, *§#, A>-b>«, 3i7, t#, n?ma#a%, is

2. 3 w&<fi)iz#mm?iZ-fz±T-(DS.EfrE’
ieca@SL-ai5©tt, ##t?K^a-#e©/:©©m%&{emL,

OTfelf^CisXfc-S.

2. 3. 1 em#

Bf3£S@i: LX#l:m#& 2 offl«a4TI2tlB-r.

(1) iE8

mKAx©m%i±, DMA9!?x>©*ak#LwE#em&*Lxm/uXU6.

(2) i^X

UXti:, p7 -f ;i/X®Si«jfl,ttE©^S, ESa$ES©%ii0#B, #

U'?§s$, 9^x>©%a, -eLx^%©?Kcmg»#M©%mcMX&:m
xF^"a ^ fi-£>.

-A64-



2.3.2

mmiHfcbrii, «&§iseci-itfiEg^, f B t
tolrffiStSSMt tfB DNA &%*k Ufcx^ V—— A^AS&k'AS't'-Dk&oA.

-rstiji-DA-stc^ofe.

sti-mBS^e., me?®#m:Ac-cc:h,B®#ai:&Bmi#@®i#'A^&amf
B*(itti*B.

Euiiio^:

S6C*B*A®@BliK4s4,"C<feB. K^if6l%<*<kKfflAPfi

fr^^niisn, a.

. #&# (Diabetes mellitus)

b-c*b, 2010 ^cazmsf^Amtmtof B## 
¥i$hti'B. BeA®eH"C, WT£T*61 A®®Bk&-?T
j=5t), ^<®HT-Sr$atfrAsi£i-EkStiTl'B.

7 K^®tt(SNPS)i; Lxn\^nxi^m%t^s.m^T:amm^nx
vb. c®E^ttB8%&ifi-xea^esl, #a®?m^%#®t®®mai,#o# 
6nBS&W|gt:1"Bi:^-x6nrvB.

2 . 4 49*69 6c to S

gt#®BAP=g®to*to6:ES^rDy7AS, e%#®$ci#

ts£TfeBTvy||HT-®6g*llg^E%S*$IBLTV^<^STfeB.
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t>a l -oliES#

<Dfrmr-&z. x, AirnmyvACMf^g^mmm^m^aa^u-ci,'-&###(:$$
•w«©Tto^®a*sicELvjgam*n.6kex-?>.

2. 5 Sr U U'Bt* -iee^E^fl-i?Troi|it)$

* u 'U* t urttUT©* o'£o(Z)*f3 u-cfl-(t5S»sai*5.

2.5.1 *%XA©S*%#

©A6M:-&$x:$>3.

2. 5. 2

SaicMbTffl&iffi©"Pi 5$©agttfS* t^KOfz&CDMb&jLZ-5 -5 X.-C# 
Si:lSftCtT-S.5t%x.f>n5. LTtt, AM©me?A#l±, ttS
to, f u?#*toia@&gi$ecf «tot, mmtoi:, »>
oHtot*ffl|?.Iffi$nfeSipS'fe fcCjifT$tl?>'^gt:£>-5 tV'-5 C £T-£>3.

2. 5. 3S^9f%±T-©)RS:©ttS6$etol^Fffl

S¥E^©AffiTii, fia%MSSt:®W»sfe5. dfflA^^^ffi&afSto^Affi

SXIi, t hyyA©ESE©K77 

?KI: jy WS#l"!$©6m©a#&*@mf 6.

3. m#

3. 1 eS*F^S©S5tt

2 otsto©ffl, a^©«Lug*:l<g.MzK-DtzRm, mm^nm;*#*&& 
<Dtts.z>fc. L6>ueffili^y^ttritoto*tc J; b, SSHIiAfli,S9i, **s, ±WJ 
m#, fi^»ar-*»b©8t*Asssh.fc. LA^L»#6, x, *ffete,

*v>»©e«, *s^©s@6ss±ufc. ^-e, ast*©*>? 

ca%©ta@i:Wf 6gx©##toa#A%A%m%tiT^6A^-e&6. lask ltbz
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b±tf tflTV'-S> tffl©'tIt::te, SBCSSk LT*SIC#6UTVi5©A1f 
E%f

c©#»w®©*t-,

a©1*&K9 x. -5 fflfr SIEitCffifi-f ?> &BA% %.
*»Bt0, to—o©mBAi±, c©#i:##%a*©me A%$?©Rm% 

SS^'toacfrdA^V'oeTS.^. E>5to&h V- K;fx§LT$-et, S^liiSmB 
@& t© v xx&##g (:#%.&/<#%©&? f fiat,

lascsHLTi,'^.

*sfe*), ?•#»© «t>fp e> —o*-rsirlxmd»tt* 
awns© i otu, #ta©#*, R&@-c©^A^g-e

$> 0 ft As t, ##%@##M5lo©l^ endocrine disrupterCthlft -5.

3. 2 > (Endocrine Disrupter -/Wl/f >#&&%(%)##) <Dtt

%

m&mtfi/:##imm©*-c, mm
B96JEffito, &*%&A%$fiX©6. MStrUt,
!WH©H$MRIiEifl$nrvVj:i'As, £<£A,
©HA’*5ff®^x©£'Btt(cMtrw^s*©rv'?,. £#, a©#»m%A%^%&&
nJIBCU, -<£rf3g6$-|>£ti-e,fl-5©», *m©-g(Asf!tflT©&tO.

3. 3 a

B^a^H©SS®f3li 1970 Ip (3 [HI Sac?fl, Joint Planning and Coordination 
Committee (JPCC-#|B)gtHtS*S#=)J?’#Vt*ll/©g§jLt;:KAio Ac. SS$"C JPCC 1Z
j;o$n, x, /i$Am©#m#imT*#RXK^m*^ef3fix

V'6. JPCC © li EB©66#Bf5i 5 mcfftifi, (3S#;tuut
>t'a$nxi,'Ac) ©mm, t*sx»*s$n, ftigim^mm^x^xmM'o-xi/axx 
©in x ^ >+i—^ x ©a a * o fc.
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3 . 4

3.4.1

a%|5|@©#6ft&#& rjg«^;u^>j fflSSA^'STfe-E,. ^cD^tcjoi'T 

disrupter t: ££SiU#t:M LT t>IE Z . *^>-7"ti;,
T.^ACDtf’T-milil^;v^>®$ESI|t:H VT*f9E^6iEto, 1b^#m®^ft-Aft
& ffl f> l: -r 3 * £ it# -r z.

3. 4. 2 #E

S7)saST-$>5. Sit, fc^^fflffiSmrfcftT®*#, < £<b
ftT®&®a, --D©HT-flSft&»!$#, ii-5BT"feEtoe,ft5,
%®. Ml:, ®^dftTt'61b^#gHffltStt6s*Si:ft^;E> V-bT"#'—i:J;^<fe®6:© 
As ^ftktm©aai:j;-3T%©A^#l:#@$ft-c®%®. fct, 

b k«$s«6ffu, 
i:ioti®t5*6Ilt4.

3.4.3 ffftHHi

eirt-, fb##m©#m&±&6a®9jK#i:mf^sR-ca»®. b¥®H*s
A*^B&&*®mmi:mR#&#A6©^&#%ft6^aA%6. t$oT, *50V-7" 
i±, ^nasssft^ib^K^avttiv, cft6®ib'##m®m®i:Mft^m*%&&

e. ztummMtry-?->3 ?rwzm',
;i/t >l:m--5E$t*$Sffiii^>-l!BitjEl: Ji^sitAftl:M UTBSUftS. -e UT, c 
©fil&y-i? ir a -y 7AsSoA4:H;& 0 , E%$IM"z:-©<@AflA©$'S^>ti$5tt66Elt 
3V6W6gk1"5.

4. i^JU4^—

4. 1

#%am®*#T& b, SEUfcigfSto, ttSto%JS6iEit?. 
i:tt£-®T6^>. uA^u^A^, i#i#(:]:4.;i/f-K$m^mm©imm^Aig©@mi:$ 

t L%®3.
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aj^cD^v

B$, )Kg|^

4. 2 B* - *m<D^*)l¥-m:&-t:(»Va>±m$l

D — A *7 — ^(JB^, R&D(Agreement between the Government
of Japan and the Government of the United States of America on Cooperation in 
Research and Development in Science and Technology) <b B^K, ^SiRifJ^^UV^r- 

Hj)§R &D1$/El (Agreement between the Government of Japan and the Government of 
the united States of America on Cooperation in Research and Development in Energy 
and Related fields.) r'foZ. ^

4. 3 WHkftfoh

4. 3. 1 ~mm\&±

r&d ^-sug-csist-

14x^;i/^r- : M,ti, A>f

ix^Mj
MSt/CDS^r^g^JBS, h@T(D^#
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R&D SAUTE It-5
tEIgSttATStR&KEfflBf^ W:t7-'^x>-;>, ®:l*$ WECf 3SE

mi#)

cros^E^snar-E.ne, tos©@:sijti:±ie©asi6 r&d

4. 3. 2BP8#m*

---;TSl*m^tt*trS6&(ES&Vttt&£i£T-«fc*3#£Lton«»e>&U.

■^>lflUEyx©l8lii, #%m©$t'&i#y%7^A^\©###©R9@S#6 L, to<'S6SSB"C 
ifc-S.

*HkB*»s#ilLfcr7‘n-5:-6fflV'T^±Blcto*t'tiHSca!)$As±6s-S.

4. 4«f U'flSf?*!*

*i”> —7"(i*H EoT^’D—0 — S'XfA'Nfflt
#S(E%f 6^##Si:6#S##f 6.

4. 4. 1

2001 if 4 HED B*©iIiS*i:ffiS!LTU-5 15 ©HiEifl^Rff#, National 
Institute of Advanced Industrial Science and Technology () it LT 

-oCiR^$n-S. o<D±%tl.7 * —#RT*
6. cmELV'M^T'fc-SE^flifkikHtox^ii/jF-SfflE^SitettlBlE^lTtgi^As

w-s-^ns.
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3 2.-1 <nH auPY ¥21* 8861) ‘68*M0S!*^*^¥>Pa.
^©*03MMsieswcsHwri* 566i fl^iw

ln5$-2-r=jB6!!si?[iS*©@^riSOT2.vl£{:riig«agto©Ba,i|i*>F

¥a0¥@o»i¥me -9

*#:###?^ »«B*^*B ■<Z<$X®ty'-\m<i-1Q*<$m<t:4--kM
•?-viiif^«r)4'rig^^y®drW»^'n2f!R ‘J-ft-5 

$^1@©#X¥3¥ ‘$Q=?V ‘-V
1^3*#%#%%## ,imn:mm9a>wnma>mT^mxu^ n-E

vm Z ‘ S

#:l%#BlflBY# ' q $& •■zr<$2.<5^9-vi2-q^S'3''5>P%¥S2-''isi::ia®S$$Q:
(llPil '#* ‘g?9) ¥YR$l©a«?’^2-'U§®MH'U:3- ' <2 <£2.^6-<Z J.

WrirotoWexoSX^MitgtonmtoewsOTtoa-BiSIB ‘?in©c. z

$WK ‘twsmY ‘fine, i xq ;? SB^^a-^StoTSaa^H^SX^

•*4. <j $%%:)%## > Q %%#¥#©
hm?ic—cqb •*s-^a-Wi'a©TS«i#%aflyBsi?¥ *wc_— -^¥9A*c%%n 

B • ¥*^fi'?"'sQ:W©[i$*¥ffl©BSl!X¥©a-#SBB©a.BY^*B

W2S¥a>££ma>iW®# L ' 9

BM<M* S

‘21HTE ‘1^1^
m?*M###^B4-BTEfIBY? * B ‘mW-2- 'S-watf'>$3 qs^c-to©
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*i&fSR&D tSAteStrto'oT) £»S±IBT-6)£^T

tStottSJUiaiz#©*®#

5. 4^JfcWfc1&*#I?roJg3g

iiS©^*6ig$x.T, *y;i/-7-kUT©ttS(i, $r^Bi6W«Hffl)!£V'M^ 

6d%Asur, 6-Dktt6to, mm#)timm£M&*&tl-&Tmm(DW,t)tt.®\i%iibt5 

W"Cfe5.

5.4. 1 ilti$, %#©%©7k3t# (HELP—Hydrology for Environment, Life
and Policy)

HELP li UNESCO l:J;oT«5toBfl, WMO ^ ICSU
A-C&6. gtottttSB9--Xt;'J >2 L6*f»7D-bXfflaMitS>

3. HELP li4-$T-®#tC*#ilS©^to*H*^riirettlB< , ‘user-driven’, o£ b
c©«&/i7yi-AS/? hc 

TkKiVSli#, f LT###©Ho©3 ; % - T -r -®K@A^#-C 
&•?>. ^ LTB italic© help 7ny5Af$$ilt,
©#JM&##f %.

5.4.2 7k«)lFFffl

B®)fScqJlil^C AGENDA21 ©T ^ > 3 > T"7 >ICli}#E5J|g® A^SiC 

SoTt'^©li7k*S/5i:SSiLT*‘i3, TkSigo^D—7\uu&fF®ft!B?!f £ix)c. c© 
7fD-/OL&7k####l± 1998 #(: UNESCO,WMO #©$R&@liD^T©7k*# • 
m*#©m*#M(:d:?-CRf3fT,)cAL * k LT li^F+»-?$>£. c©#»#%
ciiS;A%BiratSffl6s6aA3D, xisc, T-j'^-skmuTvsr? va^±bt

lsotv'?,. jtot, B*^*Bi±m#m# 
©7k%#@a©m@@&g.#L, 7k*«, Tkfflffl, fftTTk, -5-LT*f(©yn-70L&fF

5.4.3 *¥>¥IIIIl<b6lil© IWRM (Integrated Water Resources Management—

to^UcTkSisea)

fm?#g6*#im©#jm(:«RfrL6*%m@a (iwrm) tf*i»&**i; it 
iwrmiz7km&izmt%mt±Tm,i}LTigmtzmimtttz> (*«t,
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*fiS, ®fp7k, % tt«

wt*¥#iw2®sh, #i:m#7vT-mmij%*Ra&%;iTV'a#;tPS,, 

*BkB*®*a®PH6tofi$t--akV'-5B*T*6SBiiit|Bl-e*Siiea6#x-a'< 

Vli#SCS$T-$>3.

5. 5 *H$SS(D$f Ul'SS*

i6«S#T-®*IIS@tc8ib ffltiSC, *H®*S«S*S®I§

s^-sn^^skitx-s.

6.

6. 1

*B-B*®6<*9aS#S?T-®m^tii«B*3S-fb®Btoti;*B, B*«B£ltT-&
< @W%%%@B#®M*&BfaTt®X*^. C®#%#AX®1999 $I:#T
u&Ba® idndr (§m%#®?Kf®R*Mf aBrnmam m^i+e) ®x*n
—7 "j 7r£ttt VX<6B-3'(j-5WAstti*5.

6. 2 B*t$ti©E*

1961 ^irttxgngx-
SSV'ES^B*WlT-$.^, B**i««7Dy7i (UJNR) tfig&Sft, c®

7D<y? 6 (a* • *

sssrs^ixii/, -e LT&zztitz)).

6E$S^®*HE^*Ctt*6iA^o7c®li 1968 ^®+#*m#X&^. 16 

f'l' ®3 U- t-atKfel*s^#*#J¥*Stt, X,
1971 IFiCtt San Fernando 16*XXy6SI7, 1976

DX5 A»s UJNR ®B* • 16EfilSvl4.;vrtt:|SSSnX2. StV'T, *H—B*«|bJT16 
V A*siSSSh./r. c®7nX7A®mXC
b, ti.E3o^cffif)t8Ai*ffl«$ces7^$iij6$fcurv>-E..
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6. 3

1 . US-Japan Common Agenda for Cooperation in Global Perspective, 1993 (CA).

2 . US-Japan Cooperative Program on Natural Resources, 1964 (UJNR)
3 . Japan-United States Science and Technology Agreement 1988 (JUST)

>©%#, ^u-m*©

u^utc6se>, uus*?.iptc*a#e>,

U-y-S/6E!tt»6Pn©&

6. 4Efc3IB*'N®iE9g

6«%S©«ttCMUT, MH6s#ZL£t3S&ISglceBU"a'-SS«£SI$L
3 Sl+a^tesu, *H, B*©6El«S«toff^*y hv-i'©^

fbkte*C5?©3.

E55#-^¥4IW±ffl$«H:, mero&ffiB©t8i*©XSS6S6 < kUoiveegT-ilb-E..

2. b1?—^

E*©aHiJ;;en;enii8R©!ie«»to$ii, Eo

t, ;eh,-eii©isiiB^>®*6-Hfiar-BA69i;@v'$Ai'r»tt$*©fijttT?ife^k#x, 
A:T©BE%##%©%©M%#K&*B, B&PSZ') > f l, 7"d h 3->S:iE^V6 

*y;i,-7W:@#f 6.

3. }£3&tZ^- lt-yy7/A-Xi

UJNR ©a*, J&WK*G* ;Hi#B t B*©#LV#%A$l-©mgl: ')-¥- 
•>-y7£%}rLz^z. mmm#^%^A©^A^#M#©^a%k'A^jkLT#if 

-5. c©g*6l4i6®8t$#kE^#©l9T-©16IS|SA6SS < "f 3. a^btcfflj;-b &
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6. ^ntHBSCC

ffllS&ffilsWf^liSCBIfr^ft, BBir3i*ft&BSS£®b*I©3IIIK8xTi,'fr&ttft 

H&6&U. -e©tt,"ea^li*BkH*mMe#H^t6$L^uStt, BlelE^mStcB 
cK^snfcSSSSPg-r^ST-afe^. c©#%*#i±, HrU'ttEt:sjS£ev'>-t7' > 

^-r<y7')t')- (ASEEto) &E3S6WggCL, *Hi: B*T-©tSliWf?c©B6

6.

ft*HT-©^nr^^K*li^±HT-© g£S&SC*t LT©EStt6@fllU^±T- 
%ltn«BKV®y"fckttv^x»u. *^kRWAsS'J^?C

S«%S®fflt-'o^T${!)toAT-vx£*-T?;fc3. *¥Wif4¥to, KEmscgibE^,
®t^f«Mii^a-N©w*, *%, (»B*t-ii;n

mi:»-oTl,'6A^. a^liB
*, *m©#M&A#iL&*g^, Bm%#*l&©$«m&Bx, ->7.7^5^ -y^teg+BW

6. ^fflSfiatofflXfy7i it, B*S( 
*ij:c©#i:cmRa©6fr&7^>»-Lm@#M$©f—A&@#f 
3.

7. IT

7. 1 -f > * - * -y B (DBSto&fiSS

2 lffi*atc45«-'T'f >?—*y Hite&Mtg<z>migfctJT-ttm<, APIffl^^a 

< BS£SI$-f SB© 1 -ol:&Z k#x5. a^sttSrtcjoV'-c, ^t/^@m*©#l: 
3£uRS6#x3 k^xe-ns*5, Cffliot; IT *SH©T >7

7. 2 +MA--tr + i'Jt<-

I TBitt, toSP^^PiiSUTVx^Eifi, ©!&*©%#*
st^&b, H$trk-oT*$^i7^-7^T>mc»^,njtetts^oTV'^,. eseco
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tz, *BC*>lt£7 yf—xv b y—©—6Sto&->-fr -y b^xSttSW-ko
xii, co#**StttS#ifl:*5V''ti$S!JT-#)aro%*kLTi:e)X6tT,Ti'5.. 4-El 
Off®, *BJpH*-c^»l$nTi'^>J;4*'f blB5©te*Asliit©6©k;6:
oZcse, i Tvx^A^xmiiw, mm©am&#±f

RjflBS»sfc-5.

7. 3 TVtimn

IT0S16;«||liK-7^^«t, E#^, ex&BTCSfSlStSl'xOfimto 

L#U»A^6,
l'. X, bSrfOTLTl'3 1 omHmtfTtjAn^T*5 IT ©BS6SI7T
V'-SIRT-tt&l'. C ©#%#%, -3$t) IT©#%f IT

ktt®M«7r7tX£xaj*&ivAX7H'3Bffi«&tMB4 r^'X^il/dSEj a of*# 
^UTf©A-m©^-v $1"l£< ifcoTl'< k#x6n^>.

t$oT, *H, B*©MHIitoAVTffi%©AX©SICtl«ta#^.©|lg0 e < i£v 
T7-bX4®«U, StW±T6e5fc*JIk UT5|it$n3'<$T-$>3. ITIiSfi/Xf 
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1. Background
On May 3, 1999, President Clinton and Prime Minister Obuchi called for "an expanded dialogue 
between the US and Japan on the role of science and technology (S&T) in our societies into the 
new millennium." They determined that "the two governments would lead deliberations to 
consider how science and technology can most effectively contribute to our societies and the 
global community, and to identify areas in which enhanced bilateral cooperation would be 
desirable." (See the press release in Appendix 1.) The dialogue was to include representatives 
from various sectors such as industry, academia, non-governmental organizations and 
government, who are involved in US-Japan S&T cooperation, with a report of findings requested 
toward Spring of 2000.

1.1. Implementation of the Expanded Dialogue
As a first step, core groups of four persons each were appointed on the US and Japan sides. The 
US side was led by Dr. Norman P. Neureiter, retired Vice President of Texas Instruments Asia 
and currently an industrial consultant, and the Japanese side was led by Professor Hiroo Imura, a 
physician, former President of Kyoto University and currently Executive Member of the Prime 
Minister's Council for Science and Technology. Based on two informal partial-group meetings 
and an extended trans-Pacific televideo-conference, the core groups selected the specific topics to 
be taken up in the Dialogue. Subsequently four additional members from each country joined the 
discussions to complete the 16-member Dialogue Group. Two formal meetings were convened, 
first in Washington on February 6-7, 2000 and then in Tokyo on March 10-12. Dialogue Group 
members also conferred with outside advisors in preparing their final submissions. (See the List 
of Dialogue Group Members and Advisors in Appendix 2.)

1.2. US-Japan S&T Cooperation—A Rich History
The US and Japan have had an extensive history of scientific and technical cooperation since the 
end of World War II. Government agencies in the two countries have sponsored cooperative 
programs in energy, natural resources, the environment, medicine, earthquakes, space, 
oceanography, and earth sciences, among others, involving exchanges of information and 
scientists as well as joint research projects (see the Summary of US-Japan S&T cooperation in 
Appendix 3). In addition, a broad range of private-sector joint ventures, alliances, and licensing 
and supply arrangements exist between US and Japanese corporations in highly technical fields 
such as chemicals, biotechnology, pharmaceuticals, semiconductors, computers, etc. Japan is 
also home to more US-owned research and development (R&D) facilities than any other country 
outside the US, and Japanese companies have more US-based R&D operations than firms of any 
other nation.

Beyond the new knowledge that has come from this cooperation, the links between 
individual scientists and engineers working together across the Pacific toward common 
goals represent powerful new strands in the fabric that binds our two nations together. 
From the perspective of history, that fact alone gives these cooperative relationships a 
special significance, perhaps of no less import than the science itself. Our Dialogue Group 
strongly endorses the continuation and strengthening of these cooperative ties, and we hope 
that the recommendations included in this report will serve as a guide and a catalyst to that 
end.
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1.3. Objectives of the Dialogue
Looking at the world of the 21st century, we feel strongly that we may face many difficult 
problems, such as population explosion, shortage of water and foods, destruction of natural 
environment and emerging infectious diseases. Science and Technology may be a cause of these 
problems on one hand but are expected to play major roles in overcoming them on the other hand. 
Scientists and engineers should recognize their duties for working for society and propose agenda 
for solving these difficult problems.

The US and Japan together account for more than 60% of global R&D expenditures. Since 
science and technology offer the best means to address certain societal problems, our Dialogue 
Group believes that the US and Japan share a responsibility to cooperate in applying S&T 
resources to solve such problems. We feel it is appropriate for our two countries to play a 
leadership role in this regards. Furthermore, as two of the world's most developed and 
prosperous nations, the US and Japan also share a concern and interest in fostering international 
development by working with the developing nations to meet human needs and address problems 
that impact global well-being. Accordingly, while we see our prime responsibility in the 
Dialogue to address problems common to the US and Japan, the universal nature of many of these 
issues offers opportunity for other nations or international organizations to participate in our joint 
programs.

However, we also recognize that there are many societal problems related to human behavior— 
ranging from lethal conflict to major health issues—that are better defined in the language of 
sociology, psychology, or even criminology. These issues have been largely neglected in our 
discussions, not for lack of importance, but because our scientific and technical tools are only 
beginning to address the complexity of such challenges. We do, however, strongly support 
further development of the social sciences and believe that they must play increasing roles in 
promoting human welfare.

After considerable discussion, the following criteria were used to select the topics to be treated in 
our Report:

Critical problems of the 21st century
Directly affecting people's lives and safety
Of real concern to both the US and Japan
Relevant S&T expertise or capacity present in both countries
Involvement of high quality scientific research
Potential for multilateral cooperation

As we reflected on the nature of our report and what lasting benefits could derive from our efforts, 
we set an ambitious goal for our Dialogue Group. We have attempted to outline in broad terms a 
proposed joint research agenda for US-Japan S&T cooperation for the next 5-10 years, aimed 
toward the solution of some of the critical problems faced by contemporary society.

Our intent is to be brief and highly substantive, focused on actions which can have impact 
in addressing real problems. We also recognize budget limitations in both countries on any 
major increases in R&D funding focused on bilateral cooperation. However, we feel that it 
is our job to recommend what seems most appropriate to do, knowing from experience that 
good ideas will, over time, engender financial support.
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1.4. Science for the Future
Our Dialogue Group is particularly mindful of the extensive S&T cooperation that already exists 
between the US and Japan. It is not our intention to discount or supplant those efforts. Rather, in 
looking at the challenges of the 21st century, we will stand on the shoulders of those who have 
gone before, and try to reach further into areas where knowledge gaps still exist, to endorse and 
promote ongoing efforts of special promise, and to lay out possible new cooperative paths for the 
future.

1.4.1. New Trends in Cooperative Mechanisms
In this connection we would like to make two specific recommendations regarding cooperative 
mechanisms. The first recommendation is that both countries' R&D funding institutions make 
special efforts to promote interdisciplinary projects, which may involve multiple institutional 
jurisdictions, different departments of the same or different institutions, and where administrative 
barriers can hinder the research work. Much of cutting edge science today is being carried out in 
the spaces between the conventional disciplines, bringing the latest instruments and techniques 
from many fields to bear on the new problems. But extra efforts are needed to assure that these 
multidisciplinary programs can proceed without difficulty.

The second recommendation refers to the private sector. Recent changes in Japanese 
Government policies with respect to foreign direct investment in Japan, as well as deregulation 
that has begun and is continuing in individual sectors, have opened new opportunities for US 
business that did not exist a decade ago. Proactive efforts by Japanese Government organizations 
such as MITI and JETRO to develop alliances with high tech firms in the United States and to 
encourage equity ownership in Japanese companies are reflections of this greater openness 
toward foreign participation in the Japanese economy. Furthermore, recent Japanese legislation 
has been aimed at facilitating cooperation between Japanese industry and Japanese university 
research activities. This development may also make it possible for US companies to enter into 
new kinds of cooperative research relationships with Japan. What happens in this area will 
depend on the responses of US companies to these new opportunities. Our Dialogue Group 
believes it is appropriate for the US Government wherever possible to encourage and assist the 
development of such private commercial relationships.

1.4.2. Structure and Content of the Report
The topics selected by our Dialogue Group are of two types. First are issues such as health and 
medicine, environment, energy, water, disaster mitigation, cybersecurity, and frontiers in Science 
and Technology—which can be addressed by research and for which we make specific proposals. 
Secondly, topics such as the role of science in policy decision-making, science education and the 
public understanding of science and technology, and ethics and social responsibility of scientists 
and engineers are issues we considered important to the future vitality of science and scientific 
inquiry in both countries, but not addressable by conventional research programs.

In these latter areas, we have sought agreement among our Dialogue members on certain basic 
generalities about the relationship between science and society as a whole. It is our hope that 
these conclusions might be useful to our governments in the formulation of public policies 
relating to scientific research and the introduction and use of new technologies. In some cases, it 
may be useful for the US and Japan to play a leadership role in convening bilateral or multilateral 
conferences for broader consideration of these issues, where final judgments may be conditioned 
as much by culture as by ratiocination.
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In conclusion, we hope that the following discussion of these subjects will be helpful to our 
governments in addressing some pressing societal problems, in extending the benefits of 
that work to the developing world, and in further strengthening the US-Japan relationship.
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2. Health and Medicine

2.1. Background—Recent Trends
Reduction in the burden of disease and premature or excess mortality are subjects of the highest 
imperative for the 21st century. In the developing world and the transition economies, continued 
impoverishment, crowding, and, in some cases, absolute increase in population numbers, have 
combined to sustain or even increase the prevalence of infectious diseases. Tuberculosis, leprosy, 
diarrheal diseases, viral diseases, AIDS, hepatitis, and malaria are very prevalent.

Tuberculosis (TB), believed just a few years ago to be waning toward extinction, has emerged in 
epidemic proportions in Latin America, parts of Asia and in the Russian federation and the Baltic 
states. According to the World Health Organization, one-third of the world's population is 
infected with Mycobacterium tuberculosis, the causative organism for tuberculosis. TB is the 
leading infectious cause of death among adults, killing up to 2 million persons every year, and 8 
million new cases occur every year with the burden of disease concentrated among poor 
populations.

Epidemic of AIDS in the past decade has aroused great concerns among health professionals. 
According to the United Nations; over 5 million newly infected people occur every year and more 
than 2 million die, among who are about one fifth are children.

Among many industrialized nations, pronounced demographic trends of increased longevity and 
decreased fertility have steadily increased the proportion of elderly citizens, fast bringing new 
attention to diseases and disabilities of the elderly and a quest for ways to improve not only the 
length of life but, importantly, the quality of life. Prominent here are chronic non-communicable 
diseases such as cancer, cardiovascular disease, cerebrovascular disease, diabetes, and 
neurological degenerative diseases such as Parkinson's and Alzheimer's disease. These diseases 
burden not only patients but also exert an increased cost to society as a whole.

While we enter the 21st century with those challenges, because of the products of past scientific 
research, the era brings with it a broad array of exciting new possibilities for medicine—for 
understanding the basic biological mechanisms of disease and for the treatment and prevention of 
pathological conditions. One of the most remarkable achievements of the life sciences is 
sequencing of genomes of many different living organisms. Knowledge of the genomes of many 
pathogenic microbes helps understand how those microbes infect humans, how they cause disease, 
what determines their virulence, what leads to drug resistance and which portion of the genome is 
important for inducing immunity.

With the Human Genome Project nearing completion, new and highly efficient techniques have 
emerged for in genetic character known as single nucleotide polymorphisms (SNPs). These 
promise new insights into why and which individuals or populations are susceptible or resistant to 
disease. Disease is not uncommonly believed to be the resultant of several factors, both genetic 
and environmental. These same techniques are expected to assist in the understanding of the 
relative contribution of each of these factors leading ultimately to more specific and efficacious 
avenues of treatment and prevention.
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2.2. US-Japan Cooperation—Past and Present
The US-Japan Cooperative Medical Science Program began in 1965 following an agreement 
between President Johnson and Prime Minister Sato. This highly productive program was early 
focused particularly on infectious disease prevalent in Southeast Asia. The program includes 
panels concerned with AIDS, hepatitis, viral diseases, tuberculosis and leprosy, cholera and 
related diarrheal diseases, acute respiratory infection, parasitic disease, nutrition and 
environmental mutagenesis and carcinogenesis. As one of the longest-lived and most highly 
productive of the U.S-Japan science cooperation, the program supports cooperative research and 
professional exchanges. Additionally, a US-Japan Cooperative Cancer Research Program, begun 
in 1973, and cosponsored by the National Cancer Institute of NIH and the Japan Society for the 
Promotion of Science, consists of exchanges of investigators and symposia. In addition, there 
exists at any one time an impressive list if investigator-to-investigator collaborations in a number 
of medical science areas.

2.3. Important Areas for Future Collaboration
Priority areas for scientific cooperation in health and medicine should be based on the importance 
of the topics, recognized opportunities for science and research, and particular strengths and 
resources for scientific research in the US and Japan. The list that follows includes both ongoing 
cooperative research activity already part of an existing US-Japan collaboration where additional 
emphasis or opportunity exists and new, promising areas of inquiry. Particular weight is given 
to avenues which may lead to opportunities for prevention of disease or complications of 
disease.

2.3.1. Infectious Diseases
Important infectious diseases are AIDS, hepatitis C, influenza, tuberculosis and malaria. All of 
these diseases are life-threatening, difficult or impossible to prevent by immunization and in most 
cases, difficult to treat with drugs. The following two diseases are of great importance:

(a) Tuberculosis
There is much further work to be done in order to understand the basic biological behavior of the 
infecting organism, the factors that determine susceptibility or resistance to drug therapy and the 
relationship between HIV infection and drug resistance. Current research is also underway toward 
the development of DNA vaccines and new treatment regimes.

(b) AIDS
Human immunodeficiency virus (HIV) infection is still increasing worldwide, but efforts to 
develop an effective vaccine have not been successful. Researchable questions include 
mechanism of viral infection, mucosal immunity, mechanism of development of clinical disease, 
new means of treatment, vaccine development and behavioral studies important for prevention of 
infection.

2.3.2. Non-communicable, Age-Associated Diseases
An important underlying principle for choosing topics in this category is their potential for 
preserving or enhancing the quality of life and preventing disease and disability, especially 
among an increasingly numerous elderly population. There are many diseases in this category, 
including a variety of cancers, dementing diseases, Parkinson's disease, cerebrovascular disease,
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coronary heart disease, diabetes mellitus, hyperlipidemia and hypertension. Among them, there 
are four groups of diseases of special importance:

(a) Cancer
In spite of recent progress in cancer research, the mechanism of carcinogenesis is still not 
completely understood. Treatment of cancer of many organ systems is both relatively non
specific and variably effective. Further research can be focused on genetic susceptibility to cancer 
and use of DNA-based screening methods to characterize cancer in order to design effective 
treatments and to make accurate prognoses.

(b) Dementing diseases and Parkinson's diseases
Conditions such as Parkinson's and Alzheimer's disease have become increasingly prominent with 
the demographic shift towards increasing numbers of the elderly. In the absence of effective 
prevention or treatment, the increase in the numbers of people with dementia will come about as a 
simple consequence of an increase in the size of the population most at risk. Etiology and 
pathogenesis are still elusive in each case. There are no known measures for prevention. 
Recognition of genetic predisposition suggests the potential for identifying high risk individuals 
or groups through the characterization of genetic material. Research on new therapeutic measures, 
including stem cell therapy should also be pursued.

(c) Cerebrovascular disease
Incapacity from stroke is a major cause of disability among the elderly Prevention of stoke 
together with reduction of the degree of impairment are of the utmost importance. Subjects for 
collaborative research hold the exciting possibilities for earlier, effective treatment following 
stroke, salvage of healthy brain tissue and improved therapeutic outcome from the ability to take 
advantage of both protective therapies and repair of damaged brain cells after stroke.

(d) Diabetes mellitus
Diabetes mellitus is increasing in all parts of the world and it is predicted that there will be over 
230 million patients by 2010. Diabetes mellitus is the number one cause of blindness in adults 
and the number one cause of renal insufficiency that requires hemodialysis in many countries. 
Type 1 is caused by autoimmune destruction of specific insulin producing cells of the pancreas. 
Type 2 diabetes develops through interactions between genetic predisposition and environmental 
factors. Studies of what are known as single nucleotide polymorphisms (SNPs) are expected to 
identify the affected genes and provide new perspectives for prevention and treatment of the 
disease.

2.4. Future Directions
Existing US-Japan Cooperative Medical Science Program should be further strengthened to 
promote research activities in both countries and to encourage research and clinical 
practice in Asian nations in the Field of infectious diseases and some of non-infectious 
diseases.

Two new areas of possible collaboration are neurological diseases and diabetes mellitus. Studies 
on human genomes will soon revolutionalize our understanding of the pathogenesis of the 
diseases and will open new horizon in prevention and management of the diseases.
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2.5. New Initiatives—Exciting Promises from Genetic Research
These initiatives fall into three categories as follows.

2.5.1. Improved Understanding of the Basic Biological Mechanisms of Disease
It is this endeavor which is essential for the development of effective and specific new 
interventions for disease for both prevention and treatment. Specific examples of expected 
benefits of using genetic insight to derive understanding of biological mechanisms for medicine 
include:

(a) Diabetes. Better understanding of the genetic background of both Type 1 and Type 2 diabetes 
promises to reveal effective avenues for both prevention and management.
(b) Tuberculosis and AIDS. Work is proceeding presently on DNA-based vaccines for 
prevention of the diseases.
(c) Parkinson's disease. Current therapy is limited as that drug loses its effectiveness with 
prolongation of treatment. Fuller understanding of the underlying biological mechanisms of 
Parkinson's disease, expected to come from genetic inquiry, is felt to be essential in order to craft 
improved medical interventions.
(d) Dementing disease. Some subsets of these diseases are recognized as caused by mutations of 
single genes. In most cases, specific genetic predispositions are not known. Promise of effective 
treatment will likely be based on this new insight.

2.5.2. Determination of the Aspects of Susceptibility or Resistance to Disease
With comparable exposure to infecting organisms or to environmental physical or chemical 
agents, some persons become affected with clinical disease and some do not. Determination of 
what leads to susceptibility is believed to be important in designing strategies for both treatment 
and prevention. Genetic insight is recognized as an important step in deriving that understanding. 
It should also be noted that genetic analysis of human diseases can cause social and ethical issues 
and should be performed under internationally and nationally recognized standard.

2.5.3. Genetic Assessment in Epidemiological Research for Studying the Behavior of 
Disease in Populations
The traditional methodologies of epidemiological research are useful by limited in their 
sensitivity to detection. Combining these methodologies in population studies of disease 
promises to sharpen the acuity and usefulness of these methods.

The potential for using the new science of genetics to shape new and improved strategies for 
disease prevention and management is seen as enormous. We propose the convening of a 
meeting of experts in genetics and disease prevention within the year to coincide with the 
forthcoming publication of the rough draft of the human genome study.
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3. The Environment

3.1. Importance—Environmental Issues

Although the dramatic improvement in the general standard of living in the twentieth century has 
brought with it a greater burden on the environment, the scientific and technological resources 
invested in ensuring a healthy environment have been remarkably effective. For most of the 
developed world, great progress has been made in improving air quality, water quality and in 
protecting our lands.

Yet the 21st century may be bringing us new, perhaps more perplexing problems—perplexing 
because of our limited scientific understanding of the problems—in some cases even whether the 
problems really exist. And as long as we lack scientific understanding, we are constrained from 
developing technological answers with confidence that they will be appropriate and effective.

New concerns are being raised, for example, global warming, depletion of the ozone layer, and 
potential dangers from individual, specific chemical pollutants that may be in the environment. 
We are now asked to answer questions about the consequences of carbon dioxide from the energy 
uses that raise our standard of living, the pesticides that provide a year-round supply of healthful 
fresh fruits and vegetables, the plastics that protect our water and our foods from contamination, 
and the chemicals that have transformed our world from an agrarian population dedicated to 
producing food to a population that has created an astounding array of technologies.

We are asked about the unintended consequences of the use of those chemicals, consequences 
ranging from frank toxicity, which we are relatively well equipped to understand, to the other 
extreme, namely the possible effects of low-levels of chemical exposures on the human body or 
on ecosystems, where there is a high degree of scientific uncertainty.

In another topic in this report, we discuss the challenge of making public policy decisions in the 
face of limited scientific understanding. Should we seek minimum risk regardless of the 
economic tradeoff or should we use a “weight of scientific evidence” approach to balance 
risk management options? This is the choice the world is grappling with on a variety of 
policy areas. We recommend that one of these policy areas be selected for a collaborative 
project between the US and Japan to develop mechanisms that can help us choose the 
appropriate balance in such decisions. One issue that is likely to be the focus of near-term 
policy decisions, yet has only a limited scientific knowledge base, is the issue of endocrine 
disrupters in the environment.

3.2. Situation—The Endocrine Disrupter Issue

The question of whether or not certain chemicals found in the environment can adversely affect 
the endocrine system of humans and wildlife has resulted in significant controversy over both the 
science of endocrine disruption and the technology of identifying and predicting the activity of 
chemicals at levels present in the environment. Policy-makers and scientists alike are trying to 
understand and manage the impact of endocrine disrupters in the face of a significant lack of 
scientific basis. No causal relationship has clearly been demonstrated between any adverse human 
health effect and the low levels of a substance in the environment acting through the endocrine 
system. However, concerns raised by some observed effects of high-level exposures in wildlife
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have stimulated many nations to undertake studies to determine if regulatory interventions are 
warranted. Yet, to date there seems to be little agreement on what kind of studies are needed to 
make policy decisions that will reassure the public.

The presidents of the international scientific societies IUPAC, IUPHAR and IUTOX have 
concluded:

“There are remarkable similarities between the current situation with endocrine disrupters and the 
situation with chemical carcinogens... soon after the Ames’ test for detecting carcinogens became 
available. In both cases there was concern about the cause of serious diseases, about whether a 
continuing increase in the diseases was occurring and how much chemicals contributed to the 
causation of the diseases. The resolution then was to improve understanding of the scientific basis 
for the concerns and collect data which has helped to reduce the areas of disagreement. A similar 
approach is unfolding with endocrine disrupters.”

3.3. Cooperation between Japan and the United States

Environmental cooperation between our two countries commenced at the 1970 Japan-US 
Ministerial Conference on Environmental Pollution which led to establishment of a Joint 
Planning and Coordination Committee (JPCC) and a number of panels in 1975. Since the first 
JPCC meeting in 1976, eleven meetings reviewed environmental policies in our two countries 
including information exchange and collaboration among experts in the panels. At the eleventh 
meeting, just completed on March 2-3 in Washington, DC, both countries exchanged views 
regarding chemical issues, including sharing information on endocrine disrupters, a possible 
process to identify common research, and joint sponsorship of a regional workshop in Asia.

3.4. Future Cooperation

3.4.1. The Endocrine System

While our knowledge of human physiology continues to increase, there are still substantial gaps 
in the understanding of the human endocrine system, specifically in relation to changes in the 
body’s chemical balance that might be caused by exposure to chemical entities. Since this is an 
international issue, it is important that there be an internationally harmonized definition of 
“endocrine disrupter” that includes the adverse effects caused by the disruption. We recommend 
collaborative research that will further elucidate the mechanisms of chemicals as endocrine 
disrupters and the harmful effects of the alterations they cause in the endocrine system.

3.4.2. Identification
The first step to identifying chemicals that could disrupt human and wildlife endocrine systems is 
to develop an evaluation system that appropriately predicts the potential for the chemical to 
adversely interact with endocrine system. Although many studies are currently underway, there is 
little coordination to ensure that the knowledge gained in one country will be accepted or useful 
in others. Furthermore, there is little work being done to evaluate whether the mechanism of 
action of these chemicals is through hormonal receptors or possibly through other pathways. We 
recommend collaborative research that will develop and validate effective and reliable 
evaluation systems for screening and testing of chemicals.
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3.4.3. Prioritization
Positive results from preliminary screening indicating that a chemical may affect endocrine 
systems are not sufficient to warrant actions to limit the use of that chemical. It will be necessary 
to know whether that chemical actually has an adverse health effect in humans and wildlife and 
that it could reach a sufficient level in the environment to actually have such an adverse effect. 
Many studies are currently underway to identify and quantify chemicals found in the environment. 
We recommend collaborative research on methods to select chemicals for attention and to 
make policy decisions about those chemicals. This could take the form of an international 
workshop to enhance scientific findings on endocrine disrupters with some sessions devoted to 
the methodology for decision making and gaining public acceptance. A process could be 
established to provide for a continuing exchange of information and personal exchange of 
researchers on a regular basis.
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4. Energy

4.1. Current and Future Energy Issues
Energy is the foundation of socio-economic activity, and the stable and efficient supply of energy 
is absolutely essential for sustainable economic and social development. Energy centered on 
fossil fuels in the form of oil and coal has thus far greatly enriched our lives. But it is also having 
a major impact on health and the environment on the household, local, and regional scales. On 
the global scale, carbon dioxide emissions have changed atmospheric composition, and may 
already have had an effect on climate.

Meeting future global energy needs in ways consistent with local, regional, and global health and 
environmental quality, and with the security interests of the global community, is a major 
challenge.

Major transitions in the generation and use of energy will be needed. In general terms, the world 
needs to make a transition to some combination of much cleaner ways of using coal and other 
fossil fuels, and perhaps sequestration of carbon, and electricity produced from renewables or 
nuclear energy, from which could also be produced hydrogen for transportation.

Japan and the US are leaders in the global community and are technological leaders in the energy 
field. Therefore, cooperation and global leadership in energy technology between the 
institutions of our two countries is of great importance if the necessary global energy 
transitions are to be made in a timely way.

4.2. Japan-US Cooperative Energy Research
There has been active energy cooperation between Japan and the US for many years. Two of the 
frameworks for this cooperation are the Agreement between the Government of Japan and the 
Government of the United States of America on Cooperation in Research and Development in 
Science and Technology and the Agreement between the Government of Japan and the 
Government of the United States of America on Cooperation in Research and Development in 
Energy and Related Fields. Many cooperative areas related to energy are involved, including 
such diverse areas as nuclear safety and safeguards, and collaboration on fuel cell R&D from 
which early development, introduction and dissemination of the technologies are hoped. 
Cooperation is also undertaken in the International Energy Agency programs, and many 
collaborations exist between Japanese and US companies.

4.3. Future Cooperation

4.3.1. Bilateral Cooperation
We propose that the two countries pursue bilateral cooperation in research and development of 
advanced technologies for energy generation and use. These include:

Renewable technologies: solar, wind, and biomass;
Energy conservation technologies;
Improving the cost, safety, and proliferation-risk characteristics of fission reactors, improving 
safeguards, and disposal of nuclear waste
Clean use of fossil resources, including advanced coal burning technologies and cogeneration 
of electricity, heat, and fuel products,
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Possible ways to sequester carbon;
Advanced fuels, fuel cells, high-efficiency vehicles and other clean transportation 
technologies;
Continued collaboration in research and development in fusion energy concepts and 
technologies.
Enabling technologies such as materials, for example, the ceramic engine, surface coating 
technologies for energy efficiency, and the development of smart materials and structure 
system for life extension and maintenance of energy related materials.

In these pursuits, the role of government should not be to substitute for the activities of private 
sector research institutions, but instead to encourage related activities and take on catalytic and 
supplementary functions. This role should not be limited to research and development, but 
should extend to the promotion of practical applications of the results. Policies that will 
contribute to the improvement of global energy supply and demand structure, and to 
lessening of health and environmental impacts, must be developed accordingly.

4.3.2. International Strategies
Japan and the US should also work with developing countries to help them meet energy needs 
for economic and social development, decrease or avoid severe health, environmental, and 
economic burdens, and prevent security problems. Of particular importance is cooperation with 
developing countries in decreasing or preventing:
• emissions from burning coal;
• environmental and health problems caused by burning traditional fuels, particularly indoors;
• the environmental and dependency problems caused by reliance on high-emission 

transportation systems.

Cooperation with developing countries should include: energy sector policy reform; the 
development, demonstration, and deployment of clean and affordable technologies; and common 
standards for energy systems and their emissions.

This cooperation will be more effective if Japan and the US have a common approach. We should 
also work together to encourage policies of international lending institutions that help 
developing countries move toward cleaner and more sustainable energy sectors.

4.4. New Initiative
We propose that the US and Japan launch an Initiative to Accelerate the Global Transition to 
Cleaner Energy Systems, comprised of a bilateral and a multilateral component.

4.4.1. Bilateral Cooperation Between Institutions in Japan and the US
One step should involve the 15 national research institutes affiliated with the MITI which, on 
April 1, 2001, will be integrated in one large institute. The name of this Institute is National 
Institute of Advanced Industrial Science nad Technology (AIST). The number of the staff will be 
approximately 5000, supplemented by the same number of researchers from the private sector and 
post-doctoral workers as well. One main focus of research and development of this new Institute 
is the energy field. A research and development collaboration between this new Institute and 
the laboratories of the US Department of Energy on energy research should be developed. It
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should include not only research cooperation, but also young researchers exchange, 
information exchange, and appropriate involvement of the private sector.

4.4.2. Cooperation with Developing Countries
Since energy-related issues are global issues, it is necessary to look beyond the Japan-US 
relationship, and to construct international cooperative ties that include the participation of 
developing nations. In doing so, it will be important for Japan and the US to cooperate with each 
other and with developing countries and international lending institutions in identifying and 
implementing the best technologies and approaches for clean, affordable, and sustainable 
energy for developing countries.
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5. Freshwater Management

5.1. Importance of Freshwater Management and Japan-US Collaboration
While we all understand that water is essential to human existence, much of the world today still 
acts as if there will be a never-ending supply of clean and fresh water. Yet, millions of people 
already know that water is a precious limited commodity as a consequence of their societal abilities 
to ensure an adequate and secure supply of water.

There are two fundamental principles relating to the current global status of freshwater that warrant 
increased collaboration between Japan and the US. The first is that water is an international 
strategic matter. The second is that Japan and the US, as well as the entire world, will benefit from 
more collaborative initiatives between the two countries.

Freshwater is an international strategic substance for two reasons. One is that while the amount of 
freshwater available to human use has remained constant, in rivers and lakes being at less than 
0.007% of all water on the Earth, the per capita availability of freshwater is rapidly decreasing due 
to population increase (for example, water demand for food production, industry, and municipal 
use), the loss of productive freshwater due to contamination, and an increasingly uneven 
distribution of water caused by changes and variations in climate. This decrease in per capita 
supply of water is a growing source of regional as well as international conflict in every aspect of 
water development and management. The second reason is that the increase of trade between 
nations indirectly increases the “trade” of freshwater used for the production of the goods. Trade of 
foods, timbers and other industrial goods depends upon the water used to make those products. In 
effect, a country importing goods is indirectly driving water management in the countries exporting 
the goods.

5.2. Current Situation
Reflecting this strategic importance, a number of countries and governmental and nongovernmental 
organizations are quite active in the water related global initiatives in research and policy 
formulation. Many European countries have established strategic research centers on water issues 
that have made remarkable contributions to the understanding of global water management needs. 
Despite substantial governmental support, however, water research efforts in Japan and the US are 
fragmented into different independent departments and institutions without any integrated center. 
This considerably weakens their involvement in global activities and, as a result, the US ideas of 
cultural heterogeneity and Japanese regional experiences in Asia and the Pacific hemisphere, for 
example, are under-represented in the global water policy making. A more active involvement of 
Japan and the US in global water initiatives would benefit the global community a great deal.

5.3. Past History of Collaboration
There have been significant collaboration efforts between Japan and US on freshwater management 
research. There have been multiple channels, for example, between the Japan Ministry of 
Construction and USGS and with US Corps of Engineers. But partly because the lack of funds and 
partly because the segmented nature of each channel, the collaboration has a great opportunity for 
improvement.
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Since 1992, the U S. Geological Survey and Japan's Public Works Research Institute have been 
engaged in a joint scientific and technical exchange in several areas of hydrology and water 
resources. The collaboration has been conducted under the auspices of the U.S. Japan Committee 
on Hydrology and Water Resources, and under the governance of the Agreement between the 
Government of the United States of America and the Government of Japan on Cooperation in 
Research and Development in Science and Technology, signed at Toronto, Canada, in 1988. 
Recently, the U.S. Bureau of Reclamation has joined this collaboration.

5.4. Proposed Areas of Future Collaboration
Based upon the productive outcomes of past efforts, we recommend that the collaboration should 
be strengthened with wider involvement of multi-organizational components and more focus 
on social and international dimensions. The following three initiatives are recommended for 
future collaboration between Japan and the US as well as for the international community:

5.4.1. Hydrology for Environment, Life and Policy (HELP)
HELP is a research program consisting of a global network of experimental basins planed by 
UNESCO and supported by WMO, ICSU and many other national and international programs. Its 
purpose is to improve the understanding of hydrological processes linked with societal needs. 
The experimental basin is a real basin with human activities and problems to be solved. The 
specific objective of experiments will be determined under coordination of scientists together with 
the other users of the experimental results. It is a user-driven scientific research network for solving 
practical problems as well as acquiring scientific knowledge. Thus HELP adopts a paradigm shift 
to be “user-driven” rather than being solely driven by the questions of hydrological science. This 
paradigm shift requires an integration of three communities, namely water policy specialists, water 
resources managers, and scientists. We recommend that Japan and the US support HELP in using 
science to solve societal problems in accord with the Declaration of the World Conference on 
Science held in Budapest in June 1999.

5.4.2. Freshwater Assessment
The United Nations Commission on Sustainable Development (UNCSD) Agenda 21 action plan for 
sustainable development declared freshwater the key to sustainable development and called for a 
global assessment of freshwater. The assessment was implemented and reported by the Russian 
State Institute of Hydrology and Meteorology at St. Petersburg supported by UNESCO, WMO and 
others in 1998. Although the report is very precious, it is obviously not enough. Freshwater
assessment on a global scale is a costly and time-consuming undertaking that must be sustained if it 
is to serve as the basis of any design and decision making on water. In fact, many hydrological 
observation stations have now been abandoned in Africa and other developing countries—precisely 
where the information is desperately lacking—because of the cost. In support of their own national 
interests as well as their international responsibilities, Japan and the US should support basic 
needs in freshwater management, especially in the global assessment of water use, 
groundwater and water quality.
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5.4.3. IWRM in the Pacific Rim and Island Countries
Integrated water resources management (IWRM) is the basic strategy for sustainable water 
resources development and management. Research and policy formulation along this principle is 
the core area for collaboration between Japan and the US. It calls for integration of all means of 
management of water supply, irrigation, floods, droughts, water pollution, urban water, 
groundwater, and land use, etc., including demand management, public participation, water rights, 
and other institutional means of water management. As a regional focus, the Pacific rim and island 
countries, especially Southeast Asia, are particularly important as they face many kinds of serious 
water problems. We believe that Japan-US collaboration for supporting our common neighbors 
should be a priority for our joint effort in freshwater management.

5.5. New Initiative—Japan-US Committee on Water Resources
To pursue the fulfillment of the basic needs of Japan and the US involvement in global water issues 
and for the implementation of the three areas of collaboration described above, we recommend the 
establishment of a Japan-US committee on water resources to conduct the detailed formulation 
of actions and procedures. - Along the line of successful experiences of collaboration such as 
among the Public Works Research Institute, the Japan Ministry of Construction and the United 
States Geological Survey, a new committee should be multi-sectoral including all the organizations 
responsible for water research and management and should be integrated with other water related 
disciplines in Japan and the US.
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6. Natural Disaster Mitigation

6.1. Objective of US-Japan Cooperation
The worldwide escalation of the frequency and severity of natural disasters has exacted a heavy 
toll on human lives, buildings and infrastructure, regional economies, and even socio-political 
systems. This alarming trend is the result of the increasing concentration of populations in regions 
that are prone to natural disasters, from earthquakes, hurricanes/typhoons, and tornadoes to 
torrential rains and landslides.

With nearly all of the island arc of Japan vulnerable to large-sized typhoons and 75% of the US 
population predicted to live in coastal regions by 2010, the trend toward larger disasters and 
increased human and financial losses is certain to continue. The objective of enhanced US-Japan 
cooperation in science and technology in the area of natural disasters is to reduce the impact of 
those disasters on the US and Japan, as well as on developing countries throughout the 
world. This focus will also demonstrate the US’s and Japan’s commitment to follow up activities 
of the United Nations IDNDR (International Decade for Natural Disaster Reduction), which 
officially ended in 1999.

6.2. History of US-Japan Cooperation
There is a long and successful history of joint US-Japan collaborations in natural disaster 
mitigation. Within the 1961 US-Japan Cooperative Science Program, the oldest formal 
mechanism for bilateral cooperation is the US-Japan Cooperative Program on Natural Resources 
(UJNR). Under the UJNR, there are three committees that address natural disaster mitigation: the 
Panel on Wind and Seismic Effects founded in 1967, the Panel on Fire Research and Safety 
founded in 1975, and the Panel on Earthquake Research (formerly named the Panel on 
Earthquake Prediction Technology) founded in 1978.

Initial cooperative research efforts on natural disasters were spurred by the 1968 Tokachi-oki 
earthquake in which reinforced concrete school buildings designed to a standard that met 
earthquake requirements in place at that time for California suffered damage. In 1970, the US- 
Japan Seminar on School Buildings was held in Japan under the sponsorship of the US-Japan 
Cooperative Science Program to learn from the Tokachi-oki experience. The 1971 San Fernando 
earthquake clearly demonstrated the vulnerability of modern construction in California, and as a 
result, the Task Committee on Large Scale Experimentation Program was established in 1976 
under the UJNR Panel on Wind and Seismic Effects. The first US-Japan Cooperative Research 
Program on Earthquake Engineering was subsequently established. The initial personnel 
exchanges, and the resulting personal relationships under this program played a major role in the 
nearly 30 years of cooperation that followed.

6.3. Current Cooperative Mechanisms and Shared Problems
Currently, there are three government-to-government mechanisms for US-Japan science and 
technology cooperation in natural disaster mitigation: (i) US-Japan Common Agenda for 
Cooperation in Global Perspective, 1993 (CA), (ii) US-Japan Cooperative Program on Natural 
Resources, 1964 (UJNR), and (iii) Japan-United States Science and Technology Agreement, 1988 
(JUST). These mechanisms have been extremely effective in enhancing the development, 
exchange, and diffusion of technologies that improve design and construction practices, and have 
provided a better understanding of the fundamental causes and effects of earthquakes.
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However, each new natural disaster reveals new phenomena, and improvements must be made 
continually in order to take account of new knowledge. Understanding of earthquakes and of new 
developments in materials science, for example, make earthquake engineering a rich field for 
cooperation. Japan and the US are world leaders in this field and must show leadership and 
cooperation in improving natural disaster mitigation in development and practice.

6.4. Proposals for Further Cooperation
Recognizing the unique and shared problems faced by both countries in natural disaster 
mitigation ,we propose a threefold plan to expand and reinforce the US-Japan Natural Disaster 
Mitigation Research Network of scientists and experts between the two countries.

Coalition of University-Based Researchers and Organizations. University-based research is 
uniquely qualified or application of non-conventional and emerging technologies in the pursuit of 
more effective mitigation of natural disasters, and it should be encouraged to do so. As such, 
exchanges and cooperation among university-based researchers and cooperation among 
university-based research organizations should be further strengthened. In developing a plan for 
this coalition, emphasis should be placed on increased two-way personnel exchanges, particularly 
for young researchers and students, because these young researchers form the base for all future 
cooperation between the two countries. Personnel exchanges not only strengthen the 
collaboration between our two countries in fundamental research, but also improve the education 
and training of disaster scientists and engineers.

Experimental Facilities Network. Both the US and Japan are home to unique, complimentary and 
quite costly observational and experimental facilities. In Japan, for example, nationwide 
seismometer networks are being established, and the world's largest 3-D shaking table is under 
construction. In the US, the National Science Foundation recently announced an initiative 
entitled " Network for Earthquake Engineering Simulation" (NEES). The goal of NEES is to 
provide a networked, national resource of shared-use, next-generation experimental research 
equipment installations with remote observation and operation capabilities (by using new 
telecommunications technology). Such a network will integrate physical testing with 
experimentation, computation, theory, databases, and model-based simulation. Both countries 
stand to gain from sharing their complimentary investments and resources, and we propose a 
bilateral initiative to tightly link together all natural disaster mitigation experimental facilities in 
the US and Japan, jointly developing the protocol and standards needed to link the facilities using 
the latest telecommunications technologies.

Expanded Mechanisms for Partnership. The Panel on Wind and Seismic Effects under the UJNR 
had provided leadership in developing new research directions for the US and Japan. A recent 
example was the establishment of the Task Committee on Seismic Information Systems in 1998. 
One of its objectives is to technically assist the earthquake policy cooperation under the Common 
Agenda by facilitating the cooperative efforts between policy makers and researchers. We 
endorse these and other ongoing programs and recommend that they continue and be expanded. 
At the same time, the cooperation mechanisms should be continuously reviewed, updated, and 
improved to meet the growth and complexities of our joint research and cooperation. As one 
example, we recommend that the relevant organizations in the US and Japan consider developing 
more coordinated funding in research cooperation. Such coordinated funding will significantly 
enhance joint research endeavors. The resulting bilaterally-coordinated activities would be 
broad-reaching, focus on interdisciplinary research that emphasizes new technologies, and be 
expected to provide an additional mechanism for realizing the full potential of US-Japan 
cooperation.
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6.5. New Initiative - US-Japan Disaster Professionals for Developing Countries
The sustainable welfare of the developed countries can never be achieved without reducing the 
vulnerabilities of developing countries to natural disasters. Broadly speaking, natural disaster 
mitigation is currently performed by universities and government agencies. Universities mainly 
deal with scientific and engineering problems, while government agencies deal with disaster 
response, recovery, and assistance. Bridging the gap between these separate domains has become 
natural in both the US and Japan. Unfortunately, this is not the case for most of the world; in 
developing countries, problems such as education, planning, and mitigation strategy development 
have yet to be addressed.

We propose the creation of a coalition of disaster professionals in Japan and the US, charged with 
developing a systematic plan for assisting developing countries in increasing their preparedness 
for the inevitable occurrence of natural disasters. This should recognize the common challenges 
posed by the broad spectrum of natural disasters faced by all countries. As a first step, the 
Japanese government is ready to sponsor a bilateral inaugural meeting this fall to convene a team 
of disaster professionals to initiate this activity.
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7. Social Aspects of Information Technology

7.1. Explosive Growth of the Internet
Japan’s Millennium Project identifies information technology (IT), including the development of 
digital libraries, as one of the Government’s three R&D priorities for special support in FY2000. 
Throughout Japan use of computers and the Internet by individuals and businesses is growing 
rapidly. In the US, the growth of Internet use by corporations, governments and individuals has 
been explosive. By April 1999, there were already 83 million Internet users and 56 million online 
shoppers in the US. By January 2000, 45% of the US population was using the Internet. 
Worldwide there are 200 million Internet users in 100 countries and that number will be 500 
million users by 2003. Internet use for transactions between businesses is expected to grow 
extremely rapidly. One publication recently called e-commerce (the doing of business online) an 
online earthquake for US business, meaning that a company that fails to meet the challenges of 
the Internet will have a very difficult time in the 21st century. In short, the Internet will become 
an essential element of the global economy and human life. It will have as profound an effect on 
society as the automobile or television. And as it becomes an integral and essential element of a 
nation’s infrastructure, it will present significant new challenges for governments.

7.2. Cybersecurity
This explosive growth of IT has made individuals, corporations and governments increasingly 
dependent upon applications, which are based on new and often fragile computer and 
communication technologies. These technologies have become a potential point of vulnerability, 
subject to attacks and potentially severe disruption by criminals, hostile governments or simply 
clever mischief-makers. The recent penetration and temporary shutdown of several major 
Internet service provider systems in the US demonstrated that this is a serious threat to organized 
societies throughout the world, and can result in tremendous financial losses, compromise of 
proprietary information and data, and wide disruption of communication channels. If the current 
projections for Internet usage in the US and Japan become reality over the coming decade, a 
major assault on such systems in a situation similar to shutting down the two countries.

7.3. The Digital Divide
The booming expansion of IT and the resulting benefits in business, education, medical care and 
many other aspects of daily life, however, are not equally shared among the world’s nations nor, 
indeed, among all segments of the population of individual countries. This could be called a 
"digital divide" between those who are fully participating in the new Information Age and those 
who lack access to it. The gap is believed to be widening between the "information haves" and 
"have nots". On a global basis, the gap is between the developed and the developing countries; 
within a given country the gap can result from lack of education, from financial limitations, or 
from a regional or local absence of facilities or connectivity.
Our Dialogue Group recommends that attention be given within each of our countries to assuring 
the broadest possible access to this "Information World" by making it a high educational priority. 
IT holds out the promise of enriching the contents and changing the mode of delivery of 
education, potentially allowing societies to extend access to learning and deepen students’ ability 
to understand and innovate. There are also tools that can expand individuals’ capacities for 
solving problems and acquiring information at school, in the work place, and throughout their 
lives. Further development of the information infrastructure, promotion of R&D in
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communications, multi-modal human interfaces and software should also be priority 
considerations.

On a global basis, a growing disparity in application of information technology between the 
developed and developing countries will further aggravate the already existing economic 
disparities. Accordingly, our Dialog Group believes that the US and Japan should seek to assist 
the developing countries with respect to information technology. Possible areas of activity could 
be R&D on technologies particularly suitable for developing countries, building information 
infrastructures, and training of IT specialists. It is further recommended that groups and 
institutions in the US and Japan working to increase the IT capabilities of the developing 
countries be strongly encouraged to cooperate with each other in these efforts.

7.4. Other Issues Related to Cybersociety
The rapid development and expansion of IT including Internet has caused several ethical 
problems and even social crime in our society they include:

increasing contents of Web-sites which has undesirable influence in education of young 
people
infringement of privacy due to illegal access to private information 
criminal use of Internet

It is recommended that sociological studies on these aspects in cybersociety should be 
encouraged.

7.5. Future Directions
With so much at stake, our Dialogue Group believes that cooperation at the basic science level 
between US and Japanese specialists in the field of cybersecurity should be considered. Several 
specific topics might be addressed by cooperating teams of researchers. Since both the US and 
Japanese Governments are still deliberating their respective national approaches to cybersecurity, 
as a first step we recommend convening a small group of specialists from each country to 
examine the possibilities for closer cooperation and to develop specific recommendations.
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8. Frontiers in Science and Technology 

8.1. The Frontier Spirit
It is clear that there are new frontiers and challenges in each of the topics discussed above. 
However, since we deeply believe in the value of scientific investigation in the perpetual search 
for new and basic information about the nature of life, matter, and the universe, we place 
particular emphasis on this chapter in our Report. Progress in science is incremental, but small 
steps are motivated by dreams of great discoveries and this chapter attempts to suggest areas 
where great discoveries are certain to be found. Our Dialogue Group believes it is essential that 
our two countries continue to strengthen their cooperation across the challenging new 
frontier areas of science and technology.

There are additional reasons why this chapter (Frontiers) is important in the context of science 
and society. New discoveries generate excitement, and that excitement stirs public interest in 
science. Broader interest in science will lead to more students seeking scientific or engineering 
careers and will also mean more attention on science from the media and from generalists. In this 
way research at the cutting edge of science will increase public understanding and appreciation of 
science. This in turn will contribute to a more scientifically conscious and literate public that 
understands and respects the role of objective scientific advice in formulating public policy. But 
for all of this to happen, it will also be necessary that scientists make special efforts to explain 
their work in language understandable to the public.

The projects highlighted here embody the frontier spirit of science: exploring and measuring the 
world’s vast oceans, feeding the world’s people, understanding the fundamental structure of 
matter and the universe, delving into the origins of life and humankind, understanding the 
functions of the brain, and discovering the wonders that appear at the boundaries between 
disciplines. They build on what has come before, but also focus squarely on the future. We wish 
to commend these efforts to our governments and enlist their support in promoting the 
following key cooperative programs.

8.2. Proposals

8.2.1. Earth Sciences
Even today, the deep sea and the interior of the earth are difficult to reach and remain the most 
unexplored places on Earth. Aiming to solve global environmental problems and to further our 
fundamental understanding of our planet, Japan and the US should cooperate to promote new 
integrative multidisciplinary research in earth sciences, beyond the scope of conventional 
approaches. We fully endorse the following initiatives and believe that they will open a new 
era of earth science investigation that will also give us a new overall view of the global 
environment.

ARGO. Climate studies and oceanic studies require massive amounts of data to be taken over 
vast areas, and are thus natural beneficiaries of international cooperation. New climate change 
models running on ever-faster computers require real-time data to have meaning. Real-time, 
comprehensive monitoring of the world’s oceans has been a longtime dream not only for 
navigation and other practical purposes but also for predicting climate variations. The ARGO 
project, an international initiative already underway with key participation from the US and 
Japan, will help realize this dream by creating a huge array of 3,000 buoys across the world’s
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oceans that will report real-time data on the conditions of the oceans down to depths of 2000 
meters. It is hoped that this project, combined with other existing observations and advances in 
computer technology, will allow one-year climate change predictions and provide a deeper 
understanding of global warming.

Ocean Drilling. Another new collaborative effort will drill into the earth to take core samples 
from the ocean floor. The Science and Technology Agency (STA) and the National Science 
Foundation (NSF) are currently playing a pivotal role in working out the details of an Integrated 
Ocean Drilling Program (IODP) initiative. This new program will mainly be centered on a new 
Japanese ship with a riser technology able to drill into the deep earth’s crust and a non-riser 
drilling ship which US plans to offer after its drilling ship: JOIDES Resolution currently used in 
the Ocean Drilling Program (ODP). The program will invite scientists from many countries 
under the spirit of international cooperation developed through ODP. Studying sampled ocean 
cores will provide insight into past states of the global environmental changes, explore behavior 
of tectonic plate boundaries, and contribute to the understanding the occurrence of earthquakes.

Earth Observation from Satellites. Another key element for monitoring and investigating the 
earth’s environmental changes is the earth observation from satellites. Both NASA and NASD A 
have been coordinating their respective Earth observation programs through participation in the 
Committee on Earth Observation Satellites (CEOS). Through CEOS, the US and Japan are 
developing strategies for long-term observations in three themes for the development of an 
Integrated Global Observing Strategy (IGOS). These themes are Ocean, Terrestrial Carbon Cycle, 
and Disaster Management Support. The result of bilateral and multilateral cooperation, long-term 
observations from satellites will reveal clearly what is happening in the earth’s environment and 
provide valuable data for investigating processes and mechanisms causing global change. 
Building on past successes, Japan will launch the ADvanced Earth Observing Satellite-II 
(ADEOS-II) and the science communities from both countries will exploit the resulting data sets. 
Looking to the future, a working group of US and Japanese scientists and agency representatives 
is now identifying near- and long-term areas of potential cooperation in space-based earth science 
research and observation in the years after 2002. Our Dialogue Group strongly endorses these 
cooperative programs, which will contribute data to a wide range of scientific disciplines.

Interior of the Earth. The frontiers of earth science will be rapidly extended by understanding 
the deep interior of the earth and its evolution since its birth nearly five billion years ago. New 
techniques in the physical and chemical analysis of small samples and the development of 
seismic, geodesic and magnetic networks on a global scale (such as Japan’s Ocean Hemisphere 
Network and the network of the Hemisphere Network and the network of the Super-Plume 
Project) have made the earth’s evolutionary history more accessible now than ever before. For 
example, the use of seismic waves for tomographic imaging of the interior of the earth has been a 
powerful tool for studying inhomogeneous structures in the upper and lower mantle—providing 
new clues to the dynamics and past history of the earth. Cooperation between the US Ocean 
Drilling Program (ODP) with Japan’s Ocean Hemisphere Network in seismological observation 
using ODP-holes and also the cooperation in the US’s IRIS (Incorporated Research Institutions 
for Seismology) and Japan’s Super-Plume Project jointly to acquire Seismological data on islands 
in the Pacific Ocean have been very successful. Further enhancement of the cooperation in 
seismological observations both on islands and on the ocean floor is required.
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8.2.2. Space Sciences
Japan and the US have had a long and fruitful relationship in this field, including joint work on a 
variety of applications satellites, a manned space program involving Japanese astronauts, and the 
scientific exploration of space.

Manned Space Activities and Space Environment Utilization. Over the past decade, US and 
Japanese astronauts have been working side-by-side in exploring how humans can live and work 
in space. In several successful space shuttle flights, the Japanese have worked on microgravity 
studies and conducted various on-orbit activities including manipulator operation and extra 
vehicular activities. Collaboration has also been close on the International Space Station (ISS) 
program to put a permanently inhabited space station in low earth orbit. Japan is one of the 
original partners in the ISS and is contributing the Japanese Experiment Module—an orbital 
laboratory. Its materials and life sciences experiments as well as US investigators will constitute 
significant elements of the program . Japan is also contributing the Centrifuge Accommodation 
Module that will create artificially adjustable levels of gravity in space, permitting studies of 
gravity changes on animals, plants, and microorganisms. Our Dialogue Group fully endorses a 
continuing close relationship in the field of manned space activities including the ISS 
program and encourages maximum possible cooperation in microgravity studies of materials 
and living organisms.

Space Science. Japan has strong space science programs in X-ray astrophysics, solar physics, 
radio astronomy, and magnetosphere science that have made significant contributions to the 
world community. Japan has also taken its first step toward solar system exploration by 
launching the NOZOMI Mars orb iter with the newly developed M-V launcher. The Lunar-A 
(moon), MUSES-C (Asteroid), and SELENE (moon) explorers will follow. These missions are 
implemented under a wide range of international programs, which include development of 
instruments, spacecraft operations, tracking support, exchange of researchers, and data analyses. 
Many of the international cooperative aspects of these projects resulted from initiatives taken by 
individual researchers. US space scientists supported by NASA have worked closely with 
Japan’s scientists at ISAS for many years. Our Dialogue Group fully endorses these relationships 
and believes that with budget pressures on space science research in both countries, it is desirable, 
wherever possible, to maximize cooperation that will achieve efficiencies in satellite 
development and production of data packages beneficial to the research objectives of both 
countries.

Astronomy. Astronomy opens a door to a new world whose hallmarks are extraordinary 
distances and energies. Views into that new world reveal information on the structure and 
evolution of the universe, the birth and death of stars as well as planets, and the mystery of the 
origin of life. Astronomy and space science complement one another. The existence of new 
instruments such as Japan’s Subaru telescope, the Gemini pair of telescopes, and the coming 
Millimeter Array telescope (MMA), all provide continuing opportunities for international 
cooperation, involving scientists throughout the world’s astronomy community. The US and
Japan should continue to take full advantage of opportunities for cooperation that exploit the 
complementary resources of our two countries.

8.2.3. The Structure of Matter
Particle Physics. Both the US and Japan have unique, world-class facilities for investigating the 
frontiers of particle physics. The facilities of Fermilab, SLAG, and Brookhaven in the US have 
been and will continue to be key world centers. Japan’s KEK (Koh-Ene-Ken) accelerator facility 
and the Institute for Cosmic Ray Research (ICRR) are counterpart research centers. Just as with
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astronomy, these are complementary resources, which together with European centers comprise 
the body of the world’s large machine resources for high energy physics research. International 
cooperation will continue to characterize this field. We commend these cooperative efforts and 
their remarkable accomplishments in elucidating the fundamental nature of matter.

Nanotechnology. Nanoscience and nanoengineering refer to the observation, control and 
manipulation of single atoms and molecules into completely new structures and materials. It is a 
breakthrough technology, described by an NSF committee as one that "will have a major impact 
on the health, wealth and security of the world’s people, that will be at least as significant in this 
century as antibiotics, the integrated circuit and man-made polymers" were in the 20th century. It 
has been recommended as a priority area for US Government research funding in FY 2001. 
Investment in nanotechnology holds promise for basic discoveries as well as industrial 
applications that will result in a whole series of new nanodisciplines—such as nanomaterials, 
nanomechanics, nanoelectrics, molecular electronics, and nanobiotechnology. These fields are 
inherently interdisciplinary, and breakthroughs in one area may have far-reaching implications in 
other areas. These developments could lead to unanticipated benefits for fully mature and 
conventional technologies as well. The US already has achievements in biological and molecular 
applications, while nanodevices and nanocomposite technology are advanced in Japan. Although 
atoms are now routinely observed and manipulated, there is still an enormous amount of research 
to be done. But on the basis of what has already been achieved, the future appears to be of 
unlimited potential. In view of the present efforts in the US to involve government, academia and 
industry in nanotechnology research as well as the active programs underway in Japan, our 
Dialogue Group believes this field can be an extremely important new area of US-Japan 
cooperation, with opportunities in both the public and private sectors. We recommend that early 
consideration be given for development of a possible joint program.

8.2.4. Life Sciences
We are living during a revolution in the understanding of life. The discovery in the mid-1940s 
that DNA carries the genetic code and the later elucidation by Crick and Watson of the double 
helix structure of the DNA molecule were the basis of this revolution, which is still explosively 
generating new knowledge of life processes. The decision in the early 1990s to determine the 
complete genome sequencing of numerous organisms, including human beings, was the next 
obvious step, and the results of these efforts are now emerging. The Human Genome Project will 
be completed by the end of 2003. It is already known that many genes have remained unchanged 
through all of evolution, leading to the remarkable conclusion that human genes in fact have 
much in common with those of other species, even fruit flies and yeast cells. This discovery 
gives us new tools to study the origin of life, evolution, and species diversity. While the 
sequencing of the human genome is not yet complete, many important genes have already been 
identified, which has led to major advances in biomedical research and new insights into disease 
processes. To promote these researches and enhance the quality of life all humankind, raw 
fundamental data on the human genome should be made freely available to scientists 
everywhere.

Biologists have already entered the next challenging phase of research into the regulation and 
function of individual genes. Studies in post-genomics and proteomics will tell us about the 
structure and function of individual proteins and protein aggregates, the building blocks of our 
bodies. As the frontiers in this field have extended to functional genomics and proteomics, the 
new, powerful tools of bioinformatics have also had a major impact. This new knowledge is 
crucial for understanding normal and pathological functions of the body at the molecular level. 
Advances in structural biology and computational power will contribute further and enable
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selective design of new drugs. It is clear that all of these developments will have a major impact 
on the biotechnology and pharmaceutical industries.

These advances in genomics are enabling us to understand life and living organisms more 
systematically and thoroughly and have opened a new era in life sciences research involving 
comparative genome studies of different species including humans, studies of biodiversity both 
among species and within species, and studies of the mechanism of evolution at molecular and 
phenotype levels.

Biotechnology in the Post-Genomics Era. The science of genomics has brought much 
excitement in the fast-developing field of biotechnology. The rice genome project, led by 
Japanese scientists under the International Rice Genome Sequencing Working Group, originally 
set a goal for completion of the sequencing of the entire rice genome in 2008. The US 
Interagency Working Group (IWG), with funds contributed by the USD A, NSF, and DOE. has 
joined the international effort, and it is now predicted that the project will be completed in 2004. 
Genome sequences of other plant and animal species will follow. These advances will open a 
new era of post-genomics—and the development of second-generation applied biotechnology 
products that can enhance human health, combat hunger, and offer food security to the 
world’s population.

Biotechnology has the potential to be one of the best tools for addressing global problems, and 
could be key in improving the quality of life in developing countries. Cooperation in agricultural 
biotechnology would take advantage of mutual interests and complementary skills of both 
countries. For example, rice can be enriched with iron and vitamin A to improve health around 
the world; stress and salt resistant crops can be developed to allow more widespread agriculture 
as well as huge fresh water savings. Although our Dialogue Group concluded that it was 
premature to propose a specific project, we do recommend that consideration be given to 
development of a joint US-Japan research program in plant genetics and ”post-genomics" 
biotechnology. A first step would be to convene a small group of specialists from both countries 
to define an appropriate program.

Biology and Brain Science. A full understanding of the brain and its functions is still far off, but 
advances have been made in recent years. Again, genetics and molecular biology have played a 
major role in revealing the processes underlying the embryonic development of the brain and its 
intricate wiring. The brain can be viewed as a communications network and this network is being 
actively probed using the tools of genetics, molecular and cell biology, biochemistry, biophysics 
and single cell physiology. Major advances have also been made in studies of higher brain 
functions linking cognitive functions in monkeys with single neuron activity and in humans with 
different types of imaging techniques.

The areas of molecular biology and brain science have strong representation in the United States 
and Japan as well as in Western Europe. In the 1980s Japanese Prime Minister Nakasone was 
instrumental in creating the Human Frontiers Science Program (HFSP) to build on the strengths 
of the various countries and stimulate active collaboration between scientists working in 
molecular biology and brain science. The program celebrated its 10th anniversary in 1999 and 
has become a model for structuring international scientific collaboration.

Biology is increasingly taking the center place in natural science previously dominated by physics. 
As biology progresses deeply and broadly, the interdisciplinary research is becoming 
important, focusing on biology, but aiming to bring scientists from a range of different fields 
such as mathematics, physics, chemistry, engineering, and computer science together with
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biologists. Such research initiatives are already being taken at a number of universities and in 
research centers that focus on the post-genomic phase of biological research and that develop and 
apply sophisticated techniques to important biological problems. The US and Japan have 
substantial strengths in physical and chemical sciences and strong commitments to the biological 
sciences, and it would benefit both countries to consider developing a good research program in 
this interdisciplinary field, involving both young and established scientists. In this context, our 
Dialogue Group felt it would be appropriate to consider strengthening the HFSP or creating a 
new international program modeled after the HFSP in this field.

8.2.5. Young Scientists For the Future
Japanese-American Frontiers of Science (JAFOS) Symposium. In designing programs and 
policies in frontier research, it is of special importance to find ways to encourage new 
interdisciplinary approaches and collaborations and to encourage transfer of techniques or 
technologies between fields. It is also of special importance to involve and encourage very 
capable young scientists to undertake innovative research and build international professional and 
personal relationships early in their careers.

One example of such an initiative is the proposal modeled after the HFSP described above. 
Another is the Japanese-American Frontiers of Science (JAFOS) Symposium, sponsored by the 
National Academy of Sciences and the Japan Science and Technology Corporation (JST). The 
symposium allows outstanding young scientists of the two countries to organize intensive 
discussions in an interdisciplinary format. The first rounds of JAFOS, held in Irvine and Tsukuba 
respectively, were resounding success. Frontiers of engineering events are also being organized.

Our Dialogue Group strongly encourages using a range of mechanisms such as JAFOS that 
involve young scientists and will build US-Japan collaborations for the future. One of the
best ways to ensure a strong future in US-Japan S&T cooperation is to give the best young 
scientists in the two countries the opportunity to use their limitless enthusiasm, initiative and 
imagination to create projects directly with each other.
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9. The Role of Science in Policy and Decision Making

9.1. Growing Importance
The 21st century will be characterized by a knowledge-based society and a knowledge-driven 
economy. As such, science and technology will become important issues of governmental 
policies with growing frequency. Further, as scientific discoveries are turned into technologies 
with increasing speed, there are a growing number of political issues deeply related to science and 
technology, for example genetically modified organisms and human embryonic stem (ES) cells. 
The best insight and judgment over a broad range of topics are required to ensure the appropriate 
use of scientific knowledge in policy decision making. This is especially challenging for policies 
that require multidisciplinary approaches and considerations, such as those for the environment, 
energy, and health.

Our Dialogue Group agrees strongly that the two countries should encourage the use of 
scientific results and thinking in policy and decision making. We encourage scientists to 
participate actively in appropriate and sound policy decision making. A fundamental requirement 
for this goal is to preserve the integrity of science in the decision making process, and further, 
there is agreement that a transparent approach to decision making is preferable. In many 
ways this topic is also about Education and the Public Understanding of Science, with policy 
makers and the voting public as the intended audience. The ultimate goal is reaching a consensus 
on what policies should be followed.

9.2. Present State
Many policy decisions require an appreciation of complex scientific or technological matters, 
particularly in understanding incomplete scientific data and uncertainty. There already exist a 
number of mechanisms to provide these inputs, both on a national and international basis. In the 
US, for example, there are advisory bodies to governmental units. PCAST in the White House is 
a good example. Internationally, many UN agencies have appointed committees, as does the 
OECD. The Intergovernmental Panel on Climate Change (IPCC) is another example of science 
advisory groups appointed by governments. Since many issues like trade and health involve the 
interests of many countries, these international groups help meet the increasing need to provide 
common advice to several governments. Finally, there are also non-governmental sources of 
scientific advice. The National Research Council in the US conducts independent policy-related 
studies at the request of the US government and also drafts reports at its own initiative.

An initiative is now under way to provide a means for independent science-based advice to be 
supplied on an international basis, reflecting expertise and inputs drawn from many countries 
both developing and industrialized. The Science Council of Japan, the National Academy of 
Sciences, and counterpart organizations around the world are designing an institutional means to 
provide such advice. We note the great potential and importance of such a source of global 
scientific input, and encourage the involved organizations to proceed in this effort.

The challenge is twofold: first to develop new scientific insight into political issues, but also to 
provide appropriate judgment to the interpretation of empirical observations for their meaning in 
relation to the political issues.

9.3. Initial Steps
Always in the context of respecting and preserving the integrity of the body of scientific material 
relevant to the policies in question, we propose three important areas in which scientists can help
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to assure the appropriate interpretation of scientific evidence and to explore better ways of using 
scientific evidence in the political process.

9.3.1. Consensus Building
Many issues related to modern science are not easy for the general public to understand. 
Therefore, we propose that scientists make the best effort to offer the appropriate information 
constantly to the public in ways understandable to the public. It is another (more difficult) 
challenge for scientists and policy makers to evaluate public opinions on topics relevant in 
framing specific policies. Much effort should be made to assess public opinions and acceptance 
using a variety of methods. There are two sorts of consensus building, one dealing with the 
scientists themselves and the other dealing with the public. Our Dialogue Group agrees to the 
great importance but also the difficulty of consensus building in decision making.

For scientists, it must be acknowledged that in many cases it is difficult to build scientific 
consensus. Further, with a more transparent decision making process, disagreements among 
scientists will be visible and public. Since scientists themselves have helped to raise the public 
expectation that “they have the answers,” therefore some effort must be spent in trying to explain 
these scientific disagreements clearly.

For the public, both in Japan and the US, it has been difficult to build public consensus about 
certain technologies, for example nuclear power. There has been some success in the US 
building local consensus, but this has not grown to the national scale. In Japan, the Atomic 
Energy Commission has convened a series of meetings with a balance of scientists, social 
scientists, economists, opponents, and supporters in hopes of building consensus about the future 
of nuclear energy in Japan. In comparing case studies and experiences, many of which are 
complementary, the two countries could gain valuable insight into consensus building in the 
public.

9.3.2. Use of Best Scientific Knowledge and Judgment in Policy Making
Scientists have traditionally not been involved in the actual writing of policy. Because of the 
increasing number of political topics and challenges related to science and technology, scientists 
should make an effort to be involved in policy making. Governments must also play a role by 
arranging mechanisms by which scientists' ideas can be better reflected in policies.

There is another indispensable role for scientists to play when they are not directly involved in the 
setting of policy. Even when policy makers have access to data, they still have to interpret it in 
order to make a decision. The two countries should work together to find successful ways to 
ensure that policy makers are provided with the skills and help they need in interpreting 
scientific information. Applied and basic researchers in a particular field can meet and then 
publish an “inventory of knowledge” for timely topics with the intention that it be used by policy 
makers and judges. Such an approach has already proven useful in the US judicial system [?-- 
check that-?].

9.3.3. Effective Implementation of Policies
As mentioned above, Our Dialogue Group recommends that scientists pay more attention to 
social aspects of scientific outcomes and become more active in proposing policies based on their 
knowledge and perspectives. Many developed countries have systems to absorb scientists' ideas
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or proposals, although they are not always well functioning. It is sometimes difficult to recruit 
scientific expertise, and it is sometimes even more difficult to obtain politicians' consent and 
support. As above, effective implementation of policies requires work and cooperation on both 
the scientific and political sides.

Since the two countries have different methods for setting policy, the first step in bilateral 
cooperation should be to produce a position paper from each government describing how 
policies are set when they require scientific input. Scientists in the US and Japan should then 
periodically exchange their views on this important subject in order to develop better methods 
for reflecting science in policy decision making in the government. The two countries should 
collect and analyze case studies to try to determine the best institutional approaches for advising 
policy makers. The New Initiative described below gives a specific example of how this strategy 
can be implemented.

9.4. New Initiative—High Level Conference on Environment and Science Policy
Making decisions about the environment is an excellent example of the new challenges facing 
policy making in a scientific context, and we will focus on this specific problem in this New 
Initiative. As discussed in the section on the Environment, policy makers face the following 
question, often in the face of inadequate scientific understanding and information: Should we 
make the most conservative of decisions to seek zero-risk or should we accept the potential 
consequences while we develop the knowledge that will support rational public policy choices?

We propose that the US and Japan convene an High Level Conference on Environment and 
Science Policy that would bring together the top levels of government officials responsible for 
the environment along with law makers, scientists, and the private sector (possibly including 
public interests). The conference would compare the environmental policies and systems of 
both countries in regard to the decision-making process (including the relationship between 
scientists and policy-makers) and determine the most important environmental policy issues 
facing our two countries and the role of science and technology in addressing those issues.

By discussing these topics as well as possible future directions on energy, chemical use, 
transportation, resource consumption, land use, etc., the summit would to try to identify and 
develop ways to bring the best scientific evidence and knowledge to bear in order to 
continuously inform the development of environmental policy.
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10. Science Education and Public Understanding of Science and 
Technology

10.1. Importance
Education of today’s students in the fundamentals of science, engineering, and mathematics will 
affect the competence and the attitudes of the next generation of adults. The quality and scope of 
education is especially crucial during secondary school as lifelong skills and interests are 
crystallized.

It is of continually growing importance that the public’s general understanding of science and 
technology must be improved. While the outcomes of science and technology greatly influence 
the economy and culture, it is becoming more difficult for the general public to grasp the 
complexities of research and the implications of possible technological applications.

An increasing number of occupations require substantial skills in science and technology. Yet 
schools are not responding quickly enough to prepare students for their first jobs and many adults 
need retraining. In a short, a reasonable level of technical literacy is essential for 
understanding important public policy issues, fulfilling the obligations as a citizen in a modern 
society, and jointing the workf orce in any capacity,

10.2. Situation
At a time when the role of science and technology in society is greater than ever, scientists, 
engineers, and governments around the world are concerned that the level of the public’s 
understanding of science and technology should be strengthened.

A recent survey in Japan shows the decrease of young people’s interest in science and technology. 
And a recent US survey reports that only a few people are well-informed about either new 
discoveries or the use of new inventions.

At the same time, because fewer Japanese and American citizens recognize science and 
engineering as being attractive professions, fewer young people consider advanced technical 
training. To reverse these trends, the visibility of constructive scientific and technological 
activities should be increased, and the social benefits and personal satisfactions of professional 
careers should be emphasized. The economic future of both countries depends on developing and 
sustaining a technically trained workforce. Prosperity at home and competitiveness abroad are at 
stake. Yet both the US and Japan are aware of major challenges in assuring a well -schooled 
society.

10.3. US-Japan Cooperation
These issues have been considered in forums such as Japan’s Council for Science and 
Technology and the US National Academy of Sciences. Such discussions have led to the 
development of TV programs, invitations to visit laboratories, and other mechanisms designed to 
promote understanding of science and technology. Taken together, however, the bilateral efforts 
on science education and public understanding of science and technology have been modest 
in scale and impact.
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At the international level, the OECD has conducted comparative studies of science and 
mathematics curricula. International comparisons and analysis of academic achievements have 
involved Japan and the US. Regarding public understanding of science and technology, the 
OECD conference “Science and Technology in the Public Eye” in Tokyo, 1997, was a recent 
example of multinational efforts.

Some progress has also been made in school exchanges and collaborations between Japan and the 
US. The Fulbright Memorial Fund (FMF) has expanded the opportunities for educators in two 
countries to make direct contacts in various fields. Science museums play a pivotal role in both 
countries by promoting public understanding of science and technology, often linked to school 
systems, independent professional organizations and universities.

Little or no large-scale bilateral cooperation has occurred on understanding the underlying trends 
in building a technical workforce.

10.4. Future Cooperation
Expanded bilateral cooperation will help enrich science education and promote heightened public 
understanding of science and technology, and focus on long-term technical workforce trends in 
the two countries. Two broad lines of action are called for.

10.4.1. Science Education
The US middle school (or Japanese lower secondary) years often determine whether a student 
develops interest in science. At this level of schooling the capability of teachers is crucial. 
Teachers should have not only strengths in the techniques of instruction but also mastery of the 
subject matter. The skill of many middle school teachers leaves much room for improvement. It 
is, therefore, important that science teachers in both countries exchange their experiences and 
ideas about more effective teaching methods and materials and about how to deepen their 
knowledge of the fields they teach.

Moreover, basic research must be increased to extend and sharpen empirical evidence about 
the best practices in science education, taking into account the results of studies about 
adolescent development and cognitive science. Joint research activities by science and math 
education experts should encompass comparative review of successful cases.

10.4.2. Public Understanding of Science and Technology
A network should be established among science museums because of their important role for 
public understanding of science and technology. In order to establish the network, a regular 
meeting attended by specialists such as science museum directors and journalists should be held 
with the first meeting preferably in the autumn of 2000. Joint use and development of 
special materials (multi-media content such as CD-ROM and Internet), cooperative programs 
such as science camps, and exchange programs of personnel by the Center of Public 
Understanding of Science and Technology (tentative name) in Japan and relevant centers in US 
should be encouraged.
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10.5. New Initiative
We propose a High Level Conference on Science Education and Public Understanding of
S&T to be convened. Because of the broad societal sweep and long-range of economic goals of 
this subject, the meeting should be also conceived as a “Technology Workforce Summit.” The 
session would involve high level representatives from industry and university as well as 
government. Representatives and observers from other nations and professional groups would be 
invited.

The details of this conference should be further developed, but the subjects of the one day 
meeting would include: K-12 education (ages 5-18) in science and mathematics; cooperation on 
policies for public understanding of S&T; development of science journalists; and especially the 
global mobility and immigration of scientists and engineers—in short, all issues central to the 
general improvement of educational systems of science and technology for students and the 
public. Specific cases might include: examples of the FMF Master Teacher Program; evidence 
of “best practices” in K-12 curricula; methods for inspiring the public to learn about 
research results through museums and popular media; and critical skills needed by most 
employed persons.

To create the momentum for accelerated progress in this field, the highest level leaders must lift 
the visibility of—and their commitments to—science education and the public understanding of 
science and technology. With this push will the performance of educational institutions improve 
and the workforce reach the performance standards demanded in the future.
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11. Ethics and Social Responsibility of Scientists and Engineers

11.1. Importance
Ethics depends on individual cultures, with norms embedded in history, tradition and social 
conventions. In medicine, strong ethical guidelines date back to the Hippocratic oath and have 
been respected through doctrines such as informed consent. For engineering and technology, 
robust guidelines have long governed the social responsibility of professional work; codes of 
conduct derived from the demands of clients. For science, the ethical standards have been more 
inner-directed, encompassing integrity in the research environment as well as rigorous tests of 
evidence and of the priority in discovery. As knowledge from the scientific community is 
increasingly being exploited more quickly and in more situations, science is being performed in 
the context of society as a whole.

Since knowledge about science and technology possess a universal nature—crossing geographical 
boundaries with ease-the ethical and social responsibilities of the professional community impel a 
universal approach. Throughout the world the public expects high standards of honesty within 
research, clear statements about risks related to the applications of technology, and thorough 
analysis of the pros and cons of the alternate technological paths that a society may choose.

The energy and depth of our Group's discussions show that there is consensus on both sides that 
the ethics and social responsibility of scientists is already and will continue to be of utmost 
importance to the two countries. In short, Albert Einstein's famous remark summarizes the 
guiding principle: "Concern for man and his fate must always be the chief interest of all technical 
endeavors . . . never forget this in the midst of your diagrams and equations."

11.2. Situation
New, sensitive and pervasive social issues emerge every day with respect to science and 
technology. For example, progress in genetics reveals ethical questions for medicine about novel 
treatments and life-enhancing interventions. Even laboratory research in certain biomedical fields 
has become controversial. In every institution, the risks identified by "whistle-blowing" must be 
investigated. To ensure the public's trust, in short, the world's science and technology 
professionals must fulfill their obligations to society. Today, that challenge is growing more 
complex.

The Asilomar Conference in 1975 was an example of scientists freely convening to gauge the 
possible risks of the then-new biological frontiers related to working with recombinant DNA. 
That successful landmark event in self-governance by investigators would not have been 
possible—and the social responsibility it fulfilled would not have occurred—unless both high 
norms and wide freedoms were present.

The United Nations' Universal Declaration of Human Rights is as important for the research 
community as it is for all other citizens in the world. Inquiry cannot thrive without freedom, and 
the rewards of intellectual freedom are widely shared.

To understand and fulfill the rising ethical and social responsibility of scientists and engineers, 
appropriate norms must be more clearly codified. As this process proceeds, the necessary 
education about those norms can be provided.
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At the same time, the users of science and the general public must grapple in greater depth with 
the unfolding issues. Society as a whole holds the ultimate responsibility for the uses of science. 
Citizens in every occupation—together with lawyers, humanists, theologians, journalists, 
politicians, and artists—all should be ready to participate in exchanges with scientists, physicians, 
and engineers about the ethical and social choices appearing at research frontiers. In democracies, 
this process of debate and education takes time and patience, and it requires tolerance. Policy
makers are requested to respect the results of such well-prepared communication between experts 
and laypersons.

11.3. US-Japan Cooperation
Ethical guidelines have been formed by groups of scientists and engineers in each country. The 
United States often pioneered in norm-setting and implementation, and played a key role in 
leading accreditation procedures. US universities and firms are increasing their efforts on varied 
perspectives about the considerations affecting the conduct of research. In Japan, similar 
measures are being taken to respond, for example, to APEC initiatives about engineers; and the 
government is strengthening the ethical dimension through the revision of the Registered 
Engineer Law. The Japanese Council for Science and Technology has discussed general issues 
relating to science, technology, and societysuch as ethical and social responsibility of scientists 
and engineerings, as well as issues relating to bio-ethics in fields such as cloning and human 
embryonic stem cell research.

Yet most actions and most policies have been set independently in each country. The exchange 
of knowledge between Japan and the US is limited to a few specific fields and groups. No forum 
organizes cooperation comprehensively enough to span the broad social questions presently in 
view.

11.4. Future Collaboration
Accordingly, we recommend organizing a Bilateral Forum on Ethics and Social Responsibility in 
Science and Technology. The mission would be to compare experiences and reappraise issues 
arising from both long-standing as well as the recently emerging challenges. A major biennial 
conference should be arranged in order to explore diverse Public perspectives and shape a 
continuing scholarly program. Cooperative relationships, exchanges of staff, and joint research 
links with observers from other countries, and publications should be encouraged. Public 
participation should be included, opinion surveys conducted, and the media engaged. The 
dialogue should be open and enriched by continuously confronting topics affecting people in 
their daily lives. The results of this initiative would be useful for Japan, the US, and for 
worldwide understanding.
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