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~A~.~~ffi~~J~~~~~a*~ff·~ · *A?·~~ 

~--~~.~~~ff~k··~p~~ 

59:~~~1i' foJi-~-BIJ~ 

~1¥~~:7CAf0J~ I if:§:~~;t~~ 51 JeYi:& 

mri*~~ , {L&@l~~~iill 

i t:»*g§ * -~~lt-.1~-T~fl 

"~JiM" i!flt!$, ji~~$z ~~ 

m•¥$~,5-~ft~M~A~ 1 ~1 

J-*~~~·-~A~k~~~~*•· ~TA~~~*~~ 
~~~ro ';*~~~•-rA~a&•~~•~~.aa~ 

~~~«&~ffn•~~~. *•*•••~•~•~~ -~L 
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.- "i! -1-A-CEilt; I tJ 

~~A;l[lP "ti~I:JfJHi" 

·:!~~ • .!::ld\'tk# "Jii)~ 

~ia; • I 

09 

.flo 1.!#-i" J!.;:;5" .tUt )(. 7 20 -i!t-~~ "!.i~A.'' o ,a_ ~~$~'1> 1 

it $ .l.h ft. .x_. jJi ~jp • t -~t • 1.2. * ~ ?td§i d:J- a Ji .J:. 11= lfl • .-:1.1t. ~ 

J.i.·t~.i!.i~ ~ 1 *it.& .f..JE.e? it i}{.O 

ffl~~•~m~.•~~•m~~~~ 

ij!~ "t~$1-tt~dt~UJt" I ~~~J~-1~ 

-il::~li~~~~~.A:t MDA~~* 

~~~.A:t~~~a~~~m~~~-~~~~~~~~ 

tE~I11=, SOHO -~~I_m]J!~HR 

20 .fR; I ~~1n"f.i!-t-J"l~~;..tl!HE7~Bt. i~~Ah -r -+ e.*. 
Jli..;!;T-1--i!t-~61~11-T, IBM , ;fi#*"$.-ii!!J~~'? J.t.tfo~~:i: 

~-I-~k~. ~~~7*f&*~-h~&~*9~A61. 
·~·-i'J~, t-~.f ~~~~~ti11t.fto ~ 1fL(!.ll'l:.11]* 12 t:-1~5], 't1iJ 

~~~·20~I~*LA~k. *A~ftA~~~~+·~-~ 
.(!. 45! ~\ fli.J _:t,a 0 

M~:kiA*~~fl~ 

!.!{1_1£R£~~,=+~Ei&~titW 

~ i~ iiD~--t~*JTa~tt!~, te~~~~mt~F:t.J 

~ft~~" 3o/o 
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RESOURCE 
REVOLUTiON 

.· .. · .. _ . 

J!£ft1fJ1:E 2006 ~f~te~;r!Jtt, J!:-t-;~it~HftifJJ;Jz~1~o lltM~~, ft 

ffi-I~~$~~~m~~~~,I~~~~0~mff~~~~o 

~-t~iitE~ Bt#/f:t:~xXiillo ttl =f~ ~ ~~jmtffitg'l:it, {~~1U~,s~:t~ ":ft 

inm~P~~~-*" ~itiPcla ~W~®i:te1.A±~1~, )~~fQ~i~~itt:.;2ilJ!1-~£il()i 

~~~~*o~ft~~Mffi0Hm~$mlli,m,~~~~~~~~~~~~A 

~ ~ ~}9:-2 J:1tffl ~~±~~ ) ~~9ti£ 11 

~[J~~lf~" ~$JLJ.a_to :ft{f]X'j-{1 ~ffi~ty! 

ifjqj~~QJ.I:to ~~~~Vi±~ A ±tB'~', ~:Q5E8fJI':fS-/rtl ~IJ 200 ~7L I ;J;~&J, ~1--i!tW 

me~~~ 1oJ ~ Xo i~1Jf)kt1J 30 ~ Jc I~ ~J, ~if!" 1 500 ~ 7C I~ 5.1, l~ifl" 7. 72 ~ 

7L IT-~. ~gt;J- 2 000 ~7L I 0~, llXJi~ 900 ~7L I~~' ~*Wfixl:~ 6 ~JI;co, 1j\ 

~~-~~7~JL,/f~~--~.fi~ll$~~~~~o~~ftW.A±m~~ 

;m:x.m' /f'~~X}t~~51t~t-AE: ~iOJ:tJ 0 



RESOURCE 
REVOLUTION :@i!J¥$ 

~ 7:.l iLti+1lJ... o 1N'I9c~tm~M?JT:;>f:~Er1 §:~l&A*m1i5~~0 ~It .A. o :m~xs
§ rt:m>15iF-~M?IT*~Er1~*, rmJ2~~515iiE .ffl¥)$JT5~~0 

1B :ftifJ!IJ 1~ tB 1 -1'- ~~ /F loJ ErJ ~ito ~ :im ErJ 2512$ FBJ'tm.~%~ffi'*1+i.. 

m~?I~rt*~~~tt*Er1~~~~~~a~w~~mEr1~~~~?DM~~ 

52~ 1--1.1 ~ , ft1n ~J~ 1 ~:trJ-'1'1 ~* ag;tfl~?JT -tEo ~imL x Jm., ~*, *, -P:~, 

1iL ~to~ 1fu?JT ~ :3:: ~It[~ ®1 :iB!Z r.J fiB ~~·I:±HJ~. ~ F 1J 1¥L~t~J m: ~ o X1 fib~ ~91w1rm ~ , 

i!~r~t# r: ~ ~Y-J±~J.Jo, 5~ff• ErJ)Jt1> o i!~5t:1t1'~~wJ~rOJf1J:=t~~ Jf~ trtJ*~nrrt1in, 

:tt~~uluJtU ~1J, :t!tf4tDTM~5~sg:*:ffl P, §);:~~AI i'i515i@i~~1£1km-#tF-~ 

ft1n :::f'~ ~itiliaim ~tffflU:m *1¥-1 mm. w ~~~flJ --t ~~ ~~~~~ }5j a<J 

m~.-~~**~n~~~~~I¥-Jm~o 

*~~~ ~-~I~litfrJErrH~ormft, ~~~-~~~~~llftM\Y-JI 

Jtlit$~~~-~t&o -ffJ!;.XIik¥$$, g;w:l£~~4r~~:f~j!1.Jox&*o *frJM1~tB 

~~*-~trJo~R~~*~~WErl~~~~~~J...~~~iff~sg~m~$~~ 

f~9t~, :f1R i±S~ B ErJ §::*:~-tf1Jlil!, ii~fl. i:El'i'-tlt~2 ~I ®i:~Jt~%tfErJ~M!::l£~o 

o T-tm,~,t$:*, ~f*1*1~f4f4'$i, .lf¥JJ$iEr_]i¥~ffi 11m, ?~:iJD I~t$:'* 

to~ifli9:1.iffi, iL.LEt:~.g-~**~~~~7 ~r-n 0 

•£~~oo*~m*~~F-1Jsg~*~*' ~~~7:.l25~~~r: 

B1't•mm~~~iL•~•a$&~1~~*•*agti8~~mil!o 

•~Ni±J2~m~,~~~~W~ErJg;w~~o 

:fiifJ~~M7Jft=1±A~~t~o Mi!ffi §I M"Erl£ni~~. illW~~$~;~JI~~-tf 

wlifL jj:&if.!Wmf)Jq~J, 1ffJt5-5~fHol@1JO~, ~::&tBf~~foJ~Y&~~-- $~, ~sWT-, 
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~g~~~~rm~~~~.~~~*fi*ti~~NI~. ~~•~m*~ 

~.-t~-iC ittfZ'Ui-t±!~it!~Utl~~o ~$:~Jili~M!*~H~. B~m1'tA~05J~Ir5J 

•r:~~-~05]~~~2~~~~. ~~£~~o~~~~~a~UA2~ 

~l¥Ji, _§_~£~~00~X~o 

~~~A~0~~~~00*$~00~M~~~Ift¥$oAill~-$~~~ 

r~-~:f[fij!R'L,'Wo ;:5~)}& ( Luddites )Q) ~-:1:1\~~;f/l, ~YI!!WffiJp;-~Ift$: 

-®-, ~t?5Zt$~tflMrm~--y ~rtJ, ** TM?n*~~~~~~¥. iJ®:~~mt --y 

7C~ ~ fjt III o ~5B11J~~D ~;!A_ il± W 7:. ~th, ~ ~ [!] ~ftJt 5t =;!A_ I ft$: liP, rm ~;_t I 
Jt$ fffw!t ~~ 7 20 i±t~[j£i3hrz: ce ~,~J~ M ~~:o~ 0 

~~~~~~~DwJffiR%, ~fffi~~ ~ilB~il.Aik'L'~~~i.t~o ~5t-:t:Iit 

$fii7f~zst, }c~Wf · ~~lfM (Thomas Malthus l ~t1!~-¥fiJ~~taW.:o 19 

-tlt;e,*Wj, ~IE£**~ (Royal Society l t!11!#fD~WB'f<Wf~itiffl, 0~~st:m= 

~IJtlJi[JTE~Jf~o ~ .QJ'{~JF$ {Club of Rome} ili~B!JW 20 i!t~c*~%~8:1:£~ 

OJ 'i'S tJ ~£51r Jffl ~ o 

J.j,~5fttDf-tti~1l~*w, )LJ!l;;O~$~tBm7 o )L;!A_~5mtlJ$pfr$*~~5mt 

::!:. F :h ~%-JE ~). il ££ ~ ~ ~ ~ 25 fZ.WT 9=1 F Bflm.filtm ~ ~ ~~J )~ $JT, -T I$ 8{] 2 ~to 

7)<: ~Y.&~)(5~~rn o rm .fftl~ ~ 100 :'!+.~, R ~!£51r-B-fF ~ £~lli!;R ( OECD) 

bx ffl. ;;t ~ ~ 3Z JEt:m ;fU o [5I B1, JZ)X I Jt$: fiiili1<J ~JIB~~, B~ A QIJ ili9@ .'l"t~;~)ff 

mB.R~~ill~·~£~~JEtm~o 
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RESOURCE 
REVOLUTION ~~¥ifii 

~~:ft1f1Jl).);\*-~ir1"fii, iTii~:-tE 2006 4~~:5t~IH~i±l7~1'-*~~~~f1 

i~, @ft1[]~~~~~0 ~J (McKinsey) Et-J~fXA, -fu 7~1&:.tl:to ft1f1::C. 7 ~ 
~~~~~fflM,-~7-~~*'~~§~E~~~~~~~~-~~~m~ 

~F tJ *-1:8]~% ( Sustainability and Resource Productivity Practice, re-l t* SRP lo ~ 

~~~~~~A~~~~,~M~~~~-I~~-~~~~*,-&~*~~* 

{§l~'@:lJ~Jf;fDDJ~1=-~5J:~~fHi~*o 

Rill~~•m-~,H~7Mm~ft~I~,~-fu~~~-0~~~~o:ft 

ID:5t~7m~~*~tt~•~~~Mm~~~~~~~~*~~~~~7~fi~ 

~DJ~3t:!IJ ~JJP(.i]' * .§_~~ 7 ~~~;~~PfoJ-tE~~~*~*' OO*~D:tfuiR Ci:\ 

!Jto ~-1~~~~3=] 1¥J19.f~-l~: ( ~~~~~~lf~!mijg)J.:~F~t~ ~) (McKinsey 

Global Institute Report on Energy Productivity), S3.B.Jt~~~ff~I·Wl-f44~ · *-¥ 
WI~ ( Scott Nyquist) fDit:ti:~~ · ;,'ti:lifij~ ( Diana Farrell) ~~~mo ~1~1&~~1±l, 

Mn~m~mM~~M~~~-~~-~~%.~g·*~-~~~~~F-~ 

Z.M"Ci:\I~o ~~2.., g~i,~§iA1.§.'1YF15£13j:_r~2~J.2SIIJ Ji~t. sX:~~p~~lt!IJ~ 

-~~~E~M~*~~~~--~#~~~~~~FA~~Z.M~~*~~~o 

1±~*7 ~ffit~~Z.J§, 1i~**~M~t3Fit'l'1i&"* < ~~~~:¥:~'t*lfi£~~P.X:* 
~ ~~} {McKinsey Greenhouse Gas Abatement, 1t~~;t~* · ~*~~[Jeremy 

Oppenheim] fD~~tt · J~t¥Wf~ [Per-Anders Enkvist] ), ( ~!Ei£~"4:i*;Jt t-1~ail g~ 

1Uf~} (US. Greenhouse Gas Abatement Curve Work, 11=~~~ · ~Wf~}§xWf¥ 

{Ken Ostrowski],~}j; · ;t/J\-t* [Anton Derl<ach]) fD (~!E~5J~9S(~~ffl~) (U.S. 

Energy Efficiency Opportunity, 11=~~~ · ~Wf~*~Wf·, 5Y.~~ · ~j~I*J~~ [Hannah 

G~~~ .. *M~·*~~~~~~*loC~, ~~*-~*~m,w••·~~ 

WT (Richard Dobbs) fDJf;m~ · )t.J~~ (Fraser Thompson l Jii>*:ElP~~fiJ*~i:t)~¥ 

~m~7-••~*~~~**•~7~~*a~ofiffi~~~~~~~~¥M 
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~m~~m•ma~s~d~. ~ftR~*sam~••~~~•.m~*~~ 

~~Fn~~*~~F~¥$tt~~~o 

ft1flth;e:l,Ri1J , ~i:E19cJ!!l[tll.lr-.rm-tPJ r:r ~Jl± ~ it~\5ff!xtff!I~li'&7m ~Jr& ~ o iJ 

+~*·~!IAffiS*~m~M*~~~~~~~~~.@W•-~m~~M~~ 

~Sffi8~, ~~A~~~~*~~~~~-~i£TaoM·~~~~$~M.~ 

~*~~~~~~~~~Wi:E-~£~om•¥$~*Aill~~*ffl~~WW~~o 

fB 1tl-~A ftl!A ~ )9: ~if tiJ J!-~if-*~~ ;fJb/! o JJ~lft: m '§J Y*ilm ~tflJJ! ~ 

A?JT=* ffl ~ ~)!~ ~, ~=*:3i!l[}~\:ffl: i:EDJR~ ~i~, *& j{ ~:l:fD A 1ili~~ ~®i~o 

?9:. ~ AmH~~ foJ , ~liD :l:lli, *7.1'-:fJTMiJ:¥ -®-lE~ A~ ffi' *IIJ]~~~t~fDtfl~ o 

!Ellt, :ri11'1~7t:f1Ti/Eftft1ni:E 2010 if.:f.X*~-¥~1-'FJ.Ct~o iZ-tBt;ffl32U~~~1N 

~o~Bt~~lE~~$,~WiZ~~$R~~Bt~.~0~2~~~*~~*m 

~IDJH!o rei ~ffl~~..t~*B~~j~~7 10 ~if.~BtiBJ, ?JT~j~~M:A 11'1t~f-JR~~ 

~-~0~~~-~i:E~stlE~~~*~~M. ~ffl~~•*~il+if-*m~£ 

~ ~*~ ~?JTm * I¥.J ~JuloJz_- o 

~ J.Ct ~ Bt , m :G-~fD m E5ffi ~ 'i*ii£HiU~J-1t 1~fif i:fu~ill711tiJ: ¥if& I¥.J fi ~ 1* 

IJliJ o ~·tif-*, A 11'1 8 ~:i:9;Diim:G-*ffi. ~13*-• ~)ffi~ f~ir, fB **I 1-'FtiUtxR*, 

itA~ rmWzP-o 1!¥ 21 -t!t!2 M 10 if-~ cpWL f-ttiittzvilA 11'1~-Ttmb.l$~)15-fi~ 

fflmf~ ffl Y.I ~i:fuffi. r:p ~ )ffi~ o i! tE 1N* ~Ji..t~®i1?l<. -+ltif*~D7_l<. ~ ff~~I~ ~, 

'81fJJI~1&:15-ftfJ:J "7_l<.~ffft)!" 0 

~71~J~-ix*~~-g., lti~~~±~~i±*~~>JEf::l.~o~~l~~r:rm~-+3, 

M~~~#IAi:E-+ir..t~~-~W~; ~~~~¥1'~~~~~. ~-~§~ 

~ ffi 11J. ~ F=:J 5~ 1m. 71' Iff , 1t * 1n 1± jj~ ~ 1t m tim. Nm *IJ t~ * t~ jjJfum , 1m w ~ )ffi to 
:1C?t\~ l ~Jt!:i1-T ,~~J Liit~o i:Eit1-i1l¥ r:p, A 1fJftffl7J~~W'f~fijtff£~ 

~~~~~d~)~#.~-~~-~~~-o~?t.r~~~~ffi~~~M~~ 
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RESOURCE 
REVOLUTION i!iJI¥ifP 

~. ~F1W#catJ5!!r~ff*17J~~i«li~:£1¥17f*t1Ji-*., ::ff~I¥J5ffi#~~, F=J~§:I¥1 

7)< ~ I!J::J.& ~ ~ EftJ ± ±t!! 1~U=I:J o 1El JA~i:$, ±-tl! J9J: fD if ±.lit~ j([§] *:if, ~F 1t#c 1¥1 5ffi 

~ t~>mt e ~i.iF ~JtJXllt]:'l'1 ~ ~~ 1[ .::F Jt 1-th i!!r~.1=.f'-ii*o 

~oo~rt~7 *-~Et-J7:M~1~m. iZ.ftm±ilfDi:lj(il&5~~~t?: 7 mm)ii~. 

mil ft1n xi* -=Pi !¥J ~~'11fD~ Bt'l1 ~ 7!! ~ ErtJ § ~ o 

SIE ~ • WT-W (Adam Smith ) I¥J~i::91J..~:i~$§: it { ~'i'it) ( Wealth of Nations, 

1776 if. ) ~)( J :1£Jri¥J- k~tr-~¥::7T~IJ~~~-JJ)j, ~*fQ±±fuo JX¥ § M I:±HJ\1. 

i¥.1 i:JJ~)x I jk £¥ trJ ±. ~ ~ l~-11L~J'b 1± ~ ZVJ 1J fD 11:u~...t , no~~± ±tho J-J. 1 x...t * i£, 

±±thili~~-~*~*~,~~**W~~M±~...t~~'**~~m!¥J~~o 

1Bili~*19ili~~. N~~•~m*•~~7~~~~1J. ~~-~A~~~ 

m~A~mH*fi~~~~. ~ili~W~ft~A~!¥JAI~~om-~I~-~ 

ibJfrft11'1ffi * 7 -R ~ftBr1~0 '5J, #1tM 7 Jt~ti±~-ifa JA 19 ili~c*~U 20 w;ci<JJ 

!¥Jm=~Ijk¥~~~~~Wffi*7E~, ~~,~$ .. ~M,*~-~~~Et-J 

$7: ::kJI ~1& Jt ffu i~ ~ -Wfi ~ * m ~ *~cfi i¥.1 £ m:o it :GJ ~j 1?.1: *7J ~iilli En¥$-~ Bt 

ili~* :J1 ifHW * J .f4$ P: I-'~~' ~ ~ -f} '6_] ~)&!..\\! 1.-citatJ if( IT* tft I JZ.§, #~F 1/ll?!.\ 0 

1BJZ.~~I~¥$·~~~~~~M~Et-J~-~1=.?~~. ~±±th~~~~~o 

iZ mJE ~ft m I!Jcl. iE?JT:tr iiJ En m ~H , nun ft mm m-, 1t: jk fu t: m ErtJ ~ .P *~ ¥ ::>t ¥1J s 
1VJw;j;;!zi~!J$15J1.f:1~*1¥l~J:~Q) ( ml!l 0-1 )o 

oo~~*~~m~-~rft•~~~-~T~~~~h. ~m=~I~~·~~-~7~*4 

~ho*~L.~~Ift~~m~-~~~*Wlli~~=*~?V«a~~~--~Ift~ 

• 9=' • ~ * l¥.11fJH xt $. JdiiiiW ~ o :fr Li 1~ .:&: llJJ ~ ~ fJ LZ. ~!i. itl! T Jf :;fUlHn:JN; 9=' i1I -#flll JfJ f 
.11 llt"IW a9 aiYJtJLtflof~iVJ )J , kJ. flfruJA!t!J. T:ftlll.K. W:rmllli~J$7f:~H~fi/ o litiffl9?1.{nfiL*'i1~1-" 

T J:t:J -T :1Hill¥.1~1¥:lt~ o fJ! tti .11 ~~tiL HfiJ "tz.:t: JH . Jifr ~l M:t¥ #HI':I It Wi'ffl3Jt -!:!!*~Iii m: jWj a 
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». -*:vu::t !!!>ttno~ 
JJ-H·u::t*?tn~(J<JJ& 

-t"!'D';t2i!HH!i, Mil'< f 
!::': :idn "" ilf fi!i IL!il 't f' n ll: 
fl-. iHiCaJiP-liif~'Pf' 

[!JI-!Jt. iHif*il,ff i"' >Itt~ 
il,ff il1f ill'. til>!: (J<JiJli''L 

fB tE ciAHD Jt ~ i'Hill±l IJI! z%! , ':t?' :IJ I&~ i¥J J!II-][ ll~ii T'i£ 1~ , ';( .'!' 'T 

'M Bti'!'fi!JH!~iJ11 A i¥J ':t 5! IN ~H:lHt :iii 2 ooo if. iltr'IB!l!P::k $ a-J J!il i¥J ~ "\ Mt--ftr o 

{E3Ji';-;;u ~ldi'iifriil~-1- tit 1'1- i:H. 7 ;€3!£mJ.i¥JjJJ_JEtt, IJI!tEil'Ji'!'fim®:i!ti P-il'J ':ti! 

EtllLJ'§: 1750 if.Btil'J 13 ftr o ftii'ltE;$: 'll '1' JiiiMil i¥Jmo:I))IJ1if%iHiAif JiiiJT !5 il'J~~FL 

£1m jlj: IJ\! o 

T-*Tft¥$1¥J81)lgm*r£!mz'l', ~illiliT~T~&.~~A~UM 

l4 il'!i'it tE 20 if.:<& 30 if.J;; %~it::L -l!H'I', :&i $ ili~x~®. TI:tlf 'Mif. --\'!', H ~M'I4 

~~21¥l~nm~•&~~l'lliW.~ftme&•~7~:%1¥l~~•~.uftm 

.\ijj; ~ ii'ittll-g 1ii' iili!:1%~iE lJ! i¥l*ii1i,':':\' :.It'!' tttEil'Jtfljjll~~ f6J /l9:, 
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RESOURCE 
REVOLUTION ~nl?i!$ 

~~--~~~--w~~•••~--·-----~ 

ESOURCE 
REVOLUTION 

~m* 
>~~ItS' -:!it ...6.. 
.!):::[ /};;... =t=- Q p 

I 

~-----------------------~ 

)~il0EJ (Boeing} 8~~!.W.lliim 

M~m•~~m,mu~~~ffi~@~ 

~~~Httt~J*-gBiti:I¥J BTF ~t~ ( Buy-to

Fly ratio (.i> }.A 30 : 1 ~1~.¥: 3 : 1 , ~ .¥: 

~ 1 : 1 I¥J~tJo .ff):1"*:1¥J 10~~ ~ ~ 

!X.1t ~ ( Dow ) ~0 fi :fB 0 EJ ( DuPont ) 

8~~#£t!f:ttP,~~Jl~#J~~~~ifi~I¥JF~o §f~ft~I¥J1!~~Qtt1±~I.\:~ 

~± ( GS Caltex) ~ SK ~m { SK Refining) ttl*.!, ~~~tt~I¥J:t~5m11¥Jijg 

)J1tffl1lbtJt~*x-t~Y7 20%-30%, ftij_§ o:r~~~~~~~~~~~fftmag 

F~o~~~8~~~~tJ~Jt~mei¥J&~~~~-&~~It~~-(~ 

~--,=·~~~~-), ~~~~*'~~R-. ~~--*M~$:ho 

•mm~~~~~~~*~~*~~-~t¥J-~~~o 

i!l£t:f9JJT-i!R~7f~o /f'~tHll~, 1±** 15--20 ~~ . ~ir~~I¥J05J~~~ 

m~~~o~~~05J~~m~~~Mrnm~T-&~@~-~~~-~~~~M 

ifu~~7J<~@ll&Wo ~i~~05JOJ~YJ~~~~~~B"Jt:IH-T~~§3-o *~R~1:Etlt:& 

~•~e25*~-~~~05J.~M~lli·~~~~~~~~·~ft~~~~ 

~~$o&$~~~~~ffl~-~~I¥Jum•"~$7o~7~~~~~~Mffi~ 

~*mn~I¥J~A~~-ffl~R$, ~/f'~~~~R$~~~~~*~~*~~ 

F.~~$·~~~$--R~~tE-~/f'~o-~, ~~~~~~M~~*

OJ~j~~ 80%o 

~JJ:tlii.l~, 0i5J-=1'it~IB*d', i!~~Jl-¥7C~7C~~tJl~m1~F~~o 

~~~, it~~**~I¥30EJ~off!r~~§~fnoJljJI!~~:I:&~1-r o 

~7MM*·~~~~tt~~tt~~**~mM,ftiD1:E*~~~~m7M 

W-j~I~~Ifna'g£~i1f¥, 1t _§_?JilT 71t~ 1±m =..~I~~~an ~ ~~iillffi~~~Mt~o 
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rJ.~o t!l'*fdi'H~fWi'fDJ~Q~Y~ffl ~ 11 *J~UliJo J!.n*l*DJIJDJ~)UW M?JT~ 1}5J, 

;~fZ"it1fQ$ P~+-f*~j] ~~:£±& ftm i?J5J,~Ji ~ 11 i?J:51:~F tJ ~fjJ;! DJt~~'l'1o ft1i'lili~ 

jJ£~QfDJ}Efflit~ WfJ!IJ, ~Y& Sill~;pqfoy**1tt~TicJ f¥lFP~~qRR~o ~~it~ 

rz~~~Q~&:fi.ff:ft~jJIJ, {EI t'~DJ~jflj ffl ]!!j>~ m)J: 'fr1Jm:9!.:8 ~ t-JgN~:£CD o ~ ~ :Z., ft 

m~w~~~£~w~•~m~•m~~~-~~~~~••,am~~*•~ 

W~£m~~~-~~~·~--o~~ili~~~~Mt-J~-. ~~~ftA~~ 

ftffl ~D~~[Hiltfij -1'-~~t-JB'jfl;:o 

1:EJ§~~~ ~ • ftin~MUPq foJi'xtu -g.~ t-J Bttll ~J&~qfoJ~;ti!lfJt fittt1JJJ\!tl1to 

m ±iJ 3-t it yq JJ:l illJ* , IE JJ:l , ~%-:ti!l t~, iWJ~IJ t~ tl1t~--t-tEl ~ *-*-¥ ~ fol ~~L ~~~II 
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1 460 1Z.~:n:c ~-7XT~-4!i-6P·tl1.i1~1f1W1fT l911t~C.t~~·tii¥JM'~R, frt)E;ffl 

~-0~,~*t*M~~*~•~I¥1~*m~To 
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~.q~ • :fiE~{Ii ·llufJili*# (JuhnJacobAstor. \R4R~) 
.*P4~&:1~;:iJ (American Fur Company) 
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Z:PJl:r.f.'W- • I!PJ.-slil!lfi.~,~ ( Richard Arkwright Jr_, !834~ ) 
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~£f1JflLWr · l~ti\t~~~ (Cornelius Vanderbilt, I 8771f-) 
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REVO UTIO~ ~~?lift; 

T ti c:W~B-9 fffi}~U o 1f~~ · Wf~~t~ ( Jonathan Swift ) ~~T ~ C.ll"JWI.wllx 
1$ ( ~~7Mt~B~~i~ ~ (A Modest Proposal ), )t• I 1 ~J\~rag(l~~-Tfni:l!itm~~ 

~ Aff J'''rtt!lia, ®J-Jli.iEJ~-Tffltl1~i&:tft~, ITIT'br A ff]Jw.i~f4*Vlflfz: o ~ JJ.fR 

~~~. !:J ¥.Y!Xk1HI!HiJ.!IUt~ l 400 JJ~ fb;fil 2 400 Ji :L:i~411: fft(i:?J~fll ~~ 

mmA~~~m~rMc.~~~~~-

1765¥5 }=j [t-J-1'-~ R fj{]Tlf .iE~vLMm~~pq (Glasgow Green )~tD-A•t. 

~WM · K~~~T~~~*···~~m~~~~-~~m~~~T·~~ 

W. (J<J ~.R€ll!B~ c 

bC t.f x;t ~ i~ tJl o~ ~zro bA * ffii * H 1lJ ilij f~ '11" 11!! ~ 1:11 ·J!F(t -tt X>t ~!I. :¥4 1'1 Ij I !t 
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~~ESOU C 
REVOLUTIO ' ~~¥ft 

ff.~ H-if-n~'ti R Birff.Ji1~9=J. ~WI£~~~~~ r -~ r:r:lltm~ m:lfl~11t 
frlltt 89 .W~ o 1m '&_ly.j 7 Iru 1-t 1-t I¥J T r o 1WJ5[$<.Q trflt!J iT 7 ~ ~ ~- ~tit ft E!~ I f1:1Ir! 

~t.flt,g~f''!l, ~Jm J 1 ooo ~*~1Ht.fflE!~:(£*l.f'Fn~itf4ItF:1J7!<Do 

~~Ir5~~~r~~~~~~-~~.~~~~~c~m~~mffi~ 

.R:~tt~(iJW~J't!L) 15l!~~rr.Ht~15~, 13.~1'-t"ftW.(J{J~.W.~Jf-aJ VJJm J:J1t* o ~~
#tfJt( c i>'tl.tmtm~) ~nr~iltz: m:fiJifit~Jm, :a:W¥fi~t5t.7t' !:3gJit'J, --{fiJIH.~ 

±11 A!ll, 1t~~~~r-tlYJJJ5f-nrtr:tm~~-g-~*. 8~~** "P.:k8{]3£ft" o ~ 

TtFffEfto9itf4T t'f.~~ , ~Y.l~tl1JnJ::1if:k~fJL~ft-J:k~Ir, :1fMl~Ffi#I1.: 

f= JJ * * T ~iil~ a<J ~ito t±#J.~~JJI! a9 At ft. -t~>t(_[ A Af.JJ;:IB:~n~~, :!!.~ ~ 

~7~~ = ~~~#~$~s~~~~Mo ~Irn~~~-••~~m~ 

~*, iffiil1#TT.A.B9tr'Yi:JIIatfBJ~.Jlf-$~~1¥, ~mJLmitnr ~71:/&;o 

0---------------- ----~-~--------~-·---------, 

~OJR~~~O"EiA~UtXfll~iiJ, .Qt$-~~~Wt~!¥.1, 

••~ffl~-~~~••0@~~~-~~~a~ , 

~~~~,mJ1~:t £3mttJf!~1Jzmo ~~15.1-Mi¥ltll 

~#~-~~~~r~~~~~o~M~~~~rr 

~18ili~l¥!~00. **M-~I~¥$1¥l~~A 

R~i1~1~~IfO!I£~ifi~:f:ti£iffi8o 

I 

~---------------·---·----··-~---------- ---------- --------------~ 

CD JAi.lf~ Jiml;IE:1i. lf~J.~d.~:WF ~I~V.IItf·tjl!-~~ui<JIDif~fL fl.B~+,Jmti=!H-!.1:1. 1 ~ (t<JJL.lCI t'f. " ftl!..f+
ilH~Mtt:~ f T.A.ft~Mf~1F~~lHiiJ. fE!i1L.R1Mr~~U 10 !J7 (I ftl!..tmJ+J.m-t-~Jf!ilH,.IfF. Jtlflif 
~ .A..f±{tl!.:(f. T./f,St/j-1lj.ft(J~;J'*~.ID.~. m a ft!!.FoJE4ij"f.Pf J:.,(f{\f[ll · J~. {13.%ftt ,!iH+-~a;t;J'~{t 
. 7-FHtt ., IWI Jz:~f-J.-&f.31ci-J.: 4i:ill~~H~OO.tlf~ o ~ff.i\fl.Bf*~mE1iji. xY--rB. n'll.EL!U}!,(:it I' I o tt~~, 
~~~ ·1'-~m~*n•~a ~~~&~«~A~~~-~~~fa ~~~-~&~~~ · 
m. ~~~tt~T -m~m.~tta~rrr~~m+m~m•~- ~~.~ili~~~*~ 

.!tH~i*~ 
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~19llim~M.m-~I~¥~B~~~T~~~~~o ~$~~-I 

r~~~*··IT~A-* f~~ai~~~~~~~~*~~-m~~~ft 

til1fr* T -1'-~~=f o 

~£-rlf !l!fiJ~~·~~II:J:t\:i~~~o I!JJ9 1'*ffl7j(rrJ~, :;J})Ja t·f7j(itt'*-~/f~jftf, 

-Wf~Y 1~~~!l~, Afi1~~c~~~~~fEt:o ...l}A<J¥5W!ii:.!J&YPJe.!ltE~ii 

z~.~~,~~~ ~~~~~~li~*~?~~r-#m~c~fi~~~ 

~) o~fe:~rp o All~~. iftjjt£a<J~FXI9:1ffiltl., :i!~~ilf~A.fff7.Xtji~ 

tJlJli~a~7f* o n~~~a<Jr&~r±#JifJ~j(t~~, ~~1¥1 «~0# J:ifi) Hfit 

til 1950 1F . .!!~ ~~.§ijg~~~~~rfJ:t£{£ 2.7 *2 f 0 

~{X , .iji!)!;(.E.!nX rlf ~ ~!iP.J:. ~~~:) t-~ ~~:f~ ~ljfff{:tk::/J~ o ~ = t'XI.~I~.J¥= 1fp 

n~Km•~~.*~~~~~~.~~**~~~-m~~~~ffi~-*~ 

'&~tl1~~·~iD"Y'89 o 

,---------------- ------- ~ J I 

~-----------------------~ 

$ ~ ..t , i! ;_x ~ ifP u ilt m- 3t ~ m. 
~~*· A.o~~~$.~~~Uz6 

~~it)i~*1n-ili.;kJ:Z t?- n.~o 1860 1f. , 

W~m~~OOn~A.,~OO~~~~ 

JJOCm~t-JA. o li 50 n I rm~*Pl~~-~0 
~, ~51f. ~ w~e~•R~-~~~ 

.W~)::Et-J;tm I ~~:,ti1J7 750 nAo 

~~~~d$~~m~~3t~~ ~A.o*KR~a-o~~-~~~ 

~*~~~1± 1835 ~fD 1845 ~~~*-*· DJ~IJ 7 19 t!t~c*WL ~J~J;H4 

e~M*~~-~~~*~~~~m~o~~~~~~-~~~-•~ ~• 
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RESOURCE 
t{E\'OlUTION ji!i~¥~ 

7 f~ J:f:l * ~~o ~ ~-- f1= 7J ~mM*-4 Bi Et-J 4--b ffi~ o lrxJ~th 7t i1 A if1ff £ t±l ffl 

·"f.tll~ r Et-Jf~•~$ffi~, 1~~~ **1£~tttL.llirrBiEt-Jit~ l)_g :tJ 9~> b, rm Am 

~~±MR~m~*~*~~ML.MSo~~~-Et-.l-~*~~~7~~~ 

*0 1a9o ~. 1?HI€lh*Et-.l~~~~PX:-*iJ1±fQ~~0~ 1o.3 ~57-. rm~:r&I¥J 

:X:Ji.m~Pi*R ~~~rt!~0 ~ 0 .55 ~51-, .R£~*1¥] 1 /2Ho ~ll.~~ $ iiJ z:tJO 

~I¥J~~Btf8JM 6 ~rffiiRi1J 2 ~, ~ ~)frt~Ef-Jl!Nth**11D1~o ):.:iJ.Kt$_1& 

•~*, r: 1.1< ~ili mf.&:t~{± 1 :l:fu r: o ~7.1<1&:51 Aifitrn'i" ( gt~B~\rrnrm*, ~ 

~7.1<*51- -=fl)oJ il!lM~.R. l1J Mdt*~ lo JiJT~~mt~~ 7 Fl **, ~!!fr Et-.l1t~5ili 

tQ,~}t±~±to 

AA~IA~M*M.~~~-~~~~n.~~~~~~.®MAm~I 

f'FH-tr81-ll.1{tJ:JgKfuJ\a•L, 11"7 ~, tl!t!ft:ff 7~:J8Jt:H, ~ifuJ;f!l~~. il~~ 

Ef tt! ~if! ~~~Jt.J ::kit ll:!fJ o ft! 1l2 * * 7 ~DC~ 8{] :& U~ n ~ B1 . ~ fiJ · 1M t.Tt£Jij; 
~#14t~i!H~i~fjj (Detroit Edison) .:AJ1l:;.Q,Wf • ~:i!f!~ (Thomas Edison) Iff::. 
*"IJffl ~ ~~~.U~i3JJ~F~ o 

{~~*-ErftPt!l ~~VL~£~ H:~-m -f~fl}~~r Q,~z~. Fn*t!!1Ril.ff~ 

~ -t± rg ~ ti: Jl€ tt k o ~ rm a<J~ 11~ itt w J¥ ft. iq:-t "if :#f rm ~TI'd.EfDU fiHr!z B<J :tm 1f , M 

ffij fl(f: ~ 7 ~ ~ 1:&~ T-~~~ B<1*~ :; 

)!.t!;;iJtJt(1£{t4s:~tftil}..JI¥. g ~tl~ 0 Jtt,.~, t£1 ~(jzi}l~ ~-frr·ti!~ffr£~ 

!WL {t\ll(~t1*f1l~*~:A:**7ES:jc~{t, 7i<..?-.fi!!.r!~1!:[ AM' J&,lf,ffi10PJZ 

raJ~ .:iJ :HPJL1ff o 

~=<XI~~-frr.grJ:@ T:rt:f\i.WT, ~-1tt~*m.ft\IV. t:J.&rri*~~~{e:.'!V.~ 

JN:17tiFH1 o tE~~~:tmfffiN:tk$JL ftillt~X:.km: , ~i&fl!!.~¥ms.X:triit::k~I 

r~~m~~•mmB~~~~£*•~~~~~~*W~ " ~~~~~* 

W*ffi~~ilift.~g~~~h-N0~ffl~~-W~u ~~~~~M~~ 

Jg4fuxif~~~mm:l\ 7~31<: (} t£ -J!!;;·J1Ii£ T C 17tl~rl~~1.:Y~ ), Jitfn~~~lillt¥ 
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i:t! 111J fl: T 1& J1f 1¥1 tit ttl! frl1Jr ~ ~ f.J;; ~ f~ 7! ~ ffl hA.IJ!I ~ 1~ fl J 7 o. s 1Z.0 tlii 1¥-J ±ilk , 
JL ¥ 11:; iiJ :1m i1 { ~ !&1-.& ) ( Homestead Act ) Jijf r&: ± ±tB 1¥1 iiD ;fJHf-J--*" o JIJ 18 56 

1¥, :f+~I"RJ:®::kl¥~ soo %:0PJ r-f1. ~~0PJ d:i 7 341 *. %~;lt9=r 1/4 VJ. L.B'-1 

0 PJ iU 189 3 if H·t {!~ B ~1ltJI~L i! i:t! iiE ~ (:!! W: R>tAA P-J ~MJi)[M!I 6~ ~it~[[~ 

~ztR0o 

~~J,htrh!Y-J~~, 0 PJ-tl!ftlii!!tl!.:ft5Ko flJ 1900 !rf. ~~m¥Az; ~ (u.s. 
Steel) ~~m-#:;gf&).t 10 1Z.~7Cif'~itill'.o Ml~ ~a9WTEt!:W0PJ (Otis) if 

~**ttl!~)(~;tt1tlut!~z;~. 'ttf1h¥;~~-tttfltft.itiYJ1'1H£-gi¥Jz.;~z -" f;~ 

l't{Tim0'tlJ ~ +l*l£m¥Az;PJ~Jtfm1t~ltr£fi/Jt'rt~~mBJtm. ~:t7rr4:~m~ 

I*J~r~~t-ritrt~~_m~~ o 

MI~0 fJJ ~~tJU~*~*. 't ff1~ ~*ItV.iE:rt_§.f4-$1¥Jfflllt1ri! o ~i-t- ltE!l!IJ 

F8 .tltiM(t." 1lHlf~l[J[ • Ji&J¥)] ( Frederick Taylor) Jlti-1 7 ~~ 1¥-.JS>tfRJ Z9Jt'F1Vf1E 

( time-and-motion studies). ;.(>f;j)H~:mtW.itHl' 7 iJtito lfrii $9# -m~ · WT~ (Alfred 

sloan ) fi11J ;:£ T ~ iJ ~ill'.% B'-1 * ~ 1f: ill'. B'-1 ~ jj_J,.Ej(!J!IJ ' hA. rm WI ~J. ~ Jj_:tzo illi m 7\-;=: 
~~~X~0ffio~~1iJf~~~~~0~~~~-~' ~~i;ffi~~~~-~ 

-t+~~¥-Jfi~J J 0 ~a 0 PJ ili :oo 7 0 hA.r-xl:* ut ~ = l.XIill'.lfi iP ztJtQIJg o'-1 et 
Al¥1~*~•m~~**7~~~~1f:ill'.l¥1m~~~~~o 

18 5o-- 1920 ~ fiij iiffl JL 1¥.1 :IF {Y_ 1i BB ~ lf ~ 1¥.1 ~ ~ Iftf 00 0 PJ ' Iff] B•j ii 1i " \IV. 

*" I¥Jl!!t%fU~IFJ-ft~~~r~.x-\:o ( :JQ1r'J:f4(±tl) 7 ~ftltl1 8 g 1t1m:ili, m_(XIJV. 

J¥-ifP#f~Etl~~{iiHJ"J-tJXfJT_!lkJrtlr:f¥, ?¥!~;frlrfJ!mtrl.ff1tlo) 

5fl:fflf1f~J.m1f~~0i!J ~1~ 7~5#.'B:.Hl: @ l'l r:ff. l9 titiG ~MifR~

*~tR0PJ. JFi:&JliAX;JJEt!~iJt~IY-1 ±~m~~:lt G IBM 0PJmrt. 7-ft!~~ 
m -=f~·ffiiJ~Jl;fritJLI'f~tt#, ft-it1~J! l'l !X#~7>Jlf:.~Jl1M-:NtJL!'J~ ¥iitfl, ib:01TJ Fn* 

ill -f~~*M~~~~N·~~~~*W~U¥. &-~~ft~~~m#0~~~~M0~. 
l"fi1 M tl2 .-lf:: 'itHf f ~ .i.Kt·lll ~ ~ D * llJl if! !:tE fir ~J§" I~IHt ~ '* .$: ~ WHRI r'19 :fl:: ~IY. ~ 111 ~- JlJT ::f Iii] , 
~MH*~:&ft=ill~~~MTWB.m•0~~~L0~-
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RESOURCE 
REVOLUTION ~j~~¥ifP 

~~~~-~rr~m*OO o *~~~0~~~o ~ffl~$~m~~$m~~ 

~~){±::k)g* o 1ilfflE@.i=(0ii.J ( AifJJ~J-J~iJ!!~JmfHE@.~i~~ (Edison General 

Electric]) tt!.f£.f414JI-®o 

20 ttt!C.1JJWJ, 9t!!iK · r*fB (Fritz Haber) lti-F~ ·I$}]([ (Carl Bosch) {I} 

~ .milj 7 -~J 1tm .A fn x•.t'm ~ 8"1 flk·~ s"J 11~ . r¥i.l R'J mJ;J-*~,_ ~k § *a~ JJX:.fL~ 

~f~~ o ~m-~I~-·~$. ~$PAA~~~A~~~~tt~m·~~ 

f'l!;'~·~JL'JJI!, rm:i!l'PiEI·It~(XtH :tm T, {l3 P€tfSr! ( Haber-Bosch process) EJ ~ 

::kM~~~~~~~Mo ~~~M.~~~~-~m·~~~~DEM,V~. 

-~-~~~-~T~ft*fi7*~5~~~·o ~~.~~~7~fto 

~~1-t~**~~·V!lli@: < t874-194o. oo a: ) l1Pm 11!tA:·IItifA < 1864-1934. 

~~ ): P,M1-t~BEI¥J~I!J'j;g-

*ffir!~~~~-~. ~~~&M~T~¥1%8"1~~,-~~iliTR~ 

ffi~-IBAD~OOMoa~~~*····~--ID~~~~*~&~~~ 
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A~ !3 c. km. ifPJ~:J.J=tt$:jf7!l:kiiEt-J~ ~ ~f04. urrriDr-W.PJ~:J.;EMrtt1i 

~~o*ffi~~~~W~~f=~~-~*••.tt~MM~.~m~~(~~ 

tl1 ilA 111 EE~Mt~ ]!{II )0 ft{f 11*1*1 I¥J*ftM 8@: rp Nr-a-:fi I¥J~~~jfdmt -TJ.Hi:tt!JR" 

~B~ NfiM ~ ll!J REf--to llfr{B fO "iW:MII~n 8{] ~ M ~0 tl1 ( BASF ) .ltR 1~ T tN.).: at!$; 

~. ~~ill~~~~ft*EEI~I0m~ 

~m-~I~¥~~EEIM% -~.:k~0~-m~T-~o~~-·~~ 

~il~ s·*tlXHr*.0 PJ~f=fi~l~ o !jr;fU · ~Wi*fftJJfJ Eii1Wf:$:;f0Ef! ~Jt.lr T:fJLfRt~ 

893&~~. ilftif;RR:$0i!JhA.llt:tEmtiJ rtsr~ ~ o :tm~U-4'-, ~ ),Jg* ~ B fl<J~, 
~ t:tf.:fiX~!1J~:t~1E1i £ 1;Jllt~ Z.R-t. ~:F-:1< Joo **'~s ~~0 PJ ~ 1¥1 $~:~ e ~ 
f=ff!J CfJ c rtl1;J ft {fl {tl.-¥ :0 T :t± ~~ 8{] ¥~ $0 i:i 1 ~ , ~ f{:f± 1f! WI tl1 B t~ qtf={f~ f;JJ o 

tE 20 Uttc.IY-J IM 10 ~!E. 1 800 *"*~~f($0 ~t&:m!~ilJ9f~T 3 *0 ~Pf;

ffl fntwnffi:flt{!~ T !!!Jm .:f: ll 89~Wf lJJj!JF=~f= BE;t-}a-t, ~ ~£ilil~ ~ ~ ~0 PI {fltl! 

*- -1.2: T £ 4/J ~4ft 1¥~ 1#1 n o ~ ~ o9 =F:r ~ ~1 lrJ --~~ T t.S: m :&H.€ Et-J ZiJJ J J , rt1 J!tillA 

T ~$l,ft~-AA o 

fll~-~I~J¥lnp.-lf, ~~As<l!¥z~tlU-tt!{ff*Ti~~~itU~. ~mtFI=utt 

~1~~*~*0 189Q-1920 ~rAJ Y...~JJJT-rk-ff:Ui 30 1f-89 ifif rfbfil~...t.NK:o :!! 

-~. Rmfll~~~m~~k~&MmMTsffi$.~•mM£~~-oft 

~ m~ ...t.f~ T 50%o :k ~ Et-J ij!!f!l ~raJ ff:f¥1'-f o X1~lf ~ ~ A<J~% C i! ZX~t~ 

flfWiit&::) ~J&T 18681f::ft_i¥J-~~iibti¥-J*-7}:1p")J\~:l$ (First Boer War), ~ 

CD J! ·/Ji Ul!:fFB:i.lA ttJJUr11#11fr ~ :f-Em-7Xt!tW *M#Jf18J. ~fCt1;:rti~ iliJJ. ~j;J{t~it~::t)(. 
ft D. 1ft u m ~i! JJt.ft:T: Jltrt~:ft ~-% .l. !t<J ~J-H ._ {!Bft'~Jn-ff 1c:A-tl!£-~ 1t$:* o f!g-ffl tr-Jfi1-J H: 
M!-M~£.1ll~, JF1-J.ltt:i*~ T g -'"f;" ltfFfri. ftMf J {t{J)L i·-tllk!J jJ£1Itb'a.Wri 0 ~!tt:- c ~fsFu*~ 

~ J;J !'!Jit$)}-=ftH-!t& JiiJ , :tt:i£ 1933 if-lili ;W; T ~ 1-=~L h'i~M~l¥7J---T-ilHi 1t:Ei 1' HHnittJ¥ ~ i£~ 
:f:f}VR.I:M T ~ C.I¥.!1RJJ~. tfM2:7fMie:~m. :tt-i-E 1940 ~111ft, o;t:9o: 65 jj o 19251¥, ~Wf:X0 

Fr].!:~Hf!l=0-PJ (Bayer L MWTW£PJ ( Hoechst) fll~A-t!!. ---*.Z~EJ--g.;tt-, !.OC.:fl. I IG 1:&*0-1'11 ( IG 

Farben ), m-z~ 'iJJ Fu*1NWrff :R:~~HL lit)'~ , m 0 n.J i#tJ :iil! T .(±~ ~ '.5 ~ 1~ J-H (J(J:li'4:.o ~EX; it~ttl 

rt~0~~J-H~M~0~~~~mnrr~~8~-~~.i!@W~fll~~~•m****~· 

m~TW~~-~~tift~-~~-Q~fi.~B~M~~*0P1*fiT~-.~~*0~~ 
!ji~!f!{f'~i;PJili:fi.i:i't!o it.Lit::tWJ, ~0 f:,j 24 ;g_m:$~:ff 13 ol1flk:fUA~ 1~8 ~tf.JBtfHJl'~c 
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rn~ 1886 ~o~~=?X:ffi"~~t~o 1898 1¥. ~[§)1£{1+~,&. E1f;j\~$~1JE,aq 

;jjijt»f~ o {Erfl~~·H~~B~ "ff~~$-" §':(:F.~t?~-fr*r'ITJi~ffl (United Fruit 

Company, Mll!.mtt:A'.J-&1-M:ttfi~l=ll [Chiquita Brands]) A"J~'(~if1J.fiii. o 

JZ- 7X, Y~f~ J;Vlij!rJ~4/X~f-~tti%i11'g;J!f..!IT[Y!IJ A"JQIJ*'fllfrtT~J( o )x-/j(YJi:~tJl 

JiE, ~~l{:ff~Ji:~i\~};~ q:t ~ tH£~9:1¥~ ·Jil!l£:Q.,~. u~_till~f'J·-&!JTI~I~89:1~/=t". 

n .-1-n~~l& ~ng(fJ~T ft o ~=7x.I~~1J!iifo-~~ T~ffl · 1'-I.ru1-t1tu~ ill W-e 

1J£ rtdt!G: f!L tE~Ltk ;W:fft _l_ ~ 1-t~ . A 111 8<J %1ftr J L 'Y. mi f.l: , ITii 13. ~.fff ~ ~ 5 

7.K..lf~lH#j!IJ (:;k~(J{]t!td=t , Jt~lt~ l9 1it~ 70 ~1t:ta:'M;fi-A<JA~~x~~!J!~ 

~=~~W$xill~~~, ~ffiff~~~mw~~~m~m~~~ o 

~ ~1JHk $ f 1972 :£!:: :1: It& 
n~ <~ KI¥J!Jli!IU - -tS 

Q 20 ttt ~c. 70 ~1-t fJ1 WI If ~k. A. fll ~:if' Wi 

£WWMo ~M, ~~-~$rr~S~ <~* 

B<];t& ~ ) ( The Limits to Growth ) r:p .fff-7Xi1lJ!lj :Q., 

$ t.F AA-3:: _iJf.. 0 l! ~ 1: £1( ~ J$= ,,, * '~ ~ 11t !!f- aq f-~t 

~*, ~it1*5fll r#i ~®I lilt A4m~~PX: o :)(I;f- 1f 

AAUB~ttt~~-m~~~1'-Mm.~~ww 

~~!ljt1~'t;lcWt~1J1J:H/~ c {9·~~n. :Ortii .RF16J'H¥1J 20 

ttHc 9o 1f1t:r;J o 

/!k.X5 B<J ~ , tE ( J~ K U9 fM ~R )) - 1-5 te f.& B;f • 

lE fA. 1 9 58 f~ JX 1!R A~$ nX: It!. MfJT ~f1)tt A}¥£ af.J rt}i 

ft~M o ~~~.~~~A~M~VRYm~ 

a<Jit~tJLZJt 1: E~~ -r11uttz~a"J~i*~. 
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W,~ f#Jij~ itJifil.!flQ ~ lt~.df~~iio 3!ft~~(i~fjjt~91JJU@~:e:.Jffl1ffi+{Z;i'

J1r~ffv ffittzT. {+.~ ~1JUl~$_tL{fl}t~nJ·tR8(JfJJlW}IJZAt, ~ O·t:IN:7tit!: fl<J~t1t 

~~~J=f J::if.H1:f JL -T-1'-n~-f*~: o ~at~ :Q;f-JUi~fflH:Yl19W . #1Ji~~~¥.~·ti¥~* . 

.R.:ff¥'1~. A.n f11~1*1'J{J15tJ+l~~.f~~W)~1Ju o $;tJ:, ittlZ 40 1¥JM. ir 

~~fJLfi~JJ .@::liL't:fl"i1:1~r&t~·*. i7if A. nt~ ~tt: 3?:jl~·tif~~-1~J: n ~ RIJ, A.ff 1 

twit A 1J i~ K ¥1J 2050 ~~t~-'t-:mi ~ ll:, ~1Jat8{J~pj( A. r:1 ~7dwt~~ 961Z.c 'it 

:i25l:fi~<:FI~¥~~Hrri.!I~IEtt:1!!~1J~:ff. ~1f~~OO~fl~r5W:tr:nu.m: i~ ~=~J:fiJJ+J «A-f* 
~;ut~.:r r ~~QrJ;'(df, no 1 :.trra~lt1 ''~-~i-\:;ffl ~V.t1f1t[ifia<J1£1t, ~JJ:I;.E.~iht-$fr 

.!&1~J:JJ,J~H~r9ji'I~A<J~rc.1.J*"fLiH=o § ( ~~~tbH& ) -~1-Mn&Jff. tt4mr=: 
ac~~~~~3ffi. ~AD~*&~T-·o~~h~*~*~Wlli~*· 
~J. ~r~f~A~rnl r*J~f=-~.{R;ffi l:t~ ~1!UJ~$·.¥~~UtW*- R E!IJ~~lJ.*zrHe~ 

mfl ( -:m:if~~ 

$(:1!fj*,1~~'i · ¥~J~Lt (Jack Kilby. 1923- 2005 ) .f11~ ·1t~JOC1l!l#} (nZ.(fJJU~!:! 

P'J. 6:1¥1 ), T'~~.t-JtiJljfjli~~Pfi~O~fnn· · i:HWWr < Rohcrt Noyce. 1927- 1990, 
1i~l) 

{R:[gf~ r..p ~ISflm_(I~~*E.~~~f~ (Wllt~jc, ~1~1iij ~~1fl":mi¥J~ft-E.r~ill:A 

m 121'-if:JJ.: ~ 15irtliffiM~tmtfl9ff~~ § l998 iJ.:~J.*l2¥-?.~JI- ~JJit*89 5 fffo 1Jl:~ 
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1 000 1Z.~JCc {+.;fit 71.f[i'-J~~~N*_l_, 

DIRTT 0RJ ~~~1~7 -~~~il~P, 
Jtrj• §fiS!il/0-tl'~$)} A~*~·~i~i3J, $ 
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1m 11!. m 1:1 1w ®I~ B9 A»** rn 9=J ** :t,m 0 
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fl;~.T', ~ jeiJ~!t*', DIRTI 0EJ~OJ 
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1tJ=t=F5:et&utfr!l;ltfi, Jl~1',j~~~m DIRTI 05JiJ!gl'*~.t5X*~;t§~~~o) 

I 

~-----------------------J 

w;=~~iJ~Ja-JiBJo DIRTI 0liJJm'*'OJ~)l_1£~~)-( 'J Fo!t-J 3-4 ~pg7t.IJX1J-.0 

~~--I~m, ~~#tlt-J.~0EJ~AAW~~~~-~~M~,~'*'-~ 

~;l.Y:Hlhi~o Jltj~, DIRTI0EJI¥J~§n~psy, /R~:J/_§_fl!:!;:f\1''ftRd'o $~ 

AII11=t~~-6: DIRTI 0EJI¥JI1v"Ji!tB, ~#~~1±1Jffil i~~o DIRll 05J 

ti:-F$~0~ m, ~~JE5'lWTmf01-tc5t~1l'liF FlJPrrtr5tf.liJi~i:j 3 * I) o m- , 
IJllJ.PJ•~otleiJR~ 2~3 ~0 ~~m-r o1Rn 0EJ*i3?.~±.*:m~~~~1si , $ 

*~~~-T~~X~~~JJffii~~~-~~ft~AABt~o 

Jlt9~, X't DIRTI ~~ffiWF~~, ~ifi1JR'f~:if'~~~9H'f~o lJ~_t., 

#:::f'f:ftf1t~JE:~JR "to fffoJ R:-t~DJ~;l.~~o ~~--1-~ 0.76 ;t:~f§T

(~~l¥.J1J-.0~~~R'f}? 91o @0.71 3Kili~OJ~)I.l¥.J, 0.7*-ili.rro ~?~ 

~~~~~l¥.JR "t:J:t:if'~~li9Hi¥1io ·~J:. , 0EJ~Nir-J~~.m..Ei£Y, ~ 

~AA~~l¥.JM~~Yo~g~~-Tfflm~•~B~o~~~~l¥.J~~ ~ ~R 

-:r••&~~~~~•rr•,m~AA•~~~~~*2~ffl, ~g~•• 

:9~ff.<jgA T }9:if~Qfti1J1'f:I¥JP!*o 

G) - ,A<l- j: EB 12 )dfl$;~ !RffiiiJ i:l:t£ - · ~~ P-! 1<~ 2 508.38 ~ li*a<; DIRTT i~Fil tJifljtj 1J,0~, 

$:~7tlci~± r~J A.flA!ll.., 
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~* fi f'~ ~ 7b~:7f Ml 0 ~rl:~:if ft -z. '* lfff -aT !)) £§_ -fr rr -jffi ' t.l~ -tl! 3)[ ~ l!t w 't 
1r 1-aT ~ VF3f -fiPf:rJJH o ~? m ~J. § 1:r tk:~ n £ ~ Y'rTF:ii£ ~ 1*1 *. !OC::tt ~1C:i11 1f 

ii~~tl:ill 1f, XB}Z~£ffffl'Ii'l ii£1tE r'l" ;t;. P t!!. -aT t:) Xt!Wilt'T .lfM:i1t1T~~, ~ 

1j'·£~:1m~~, ~::M:&fF.1Jvz~~llt~:fmft&It!.t_m, ~ EHEiJ&J1X-tti;t~~~ c ~ r iE 

-ai~*fi~~ff4~~.~~~AMR~W~%#~~~illfim~. ~~~~ 

~*S#~~~%~m~T~~~~ttu 

DIRTT 0ru :b.lY', :g P :frtfNA;fJfi¥]1J'0 itl!}~~>j-, :iN'M'nl U) Xt.I!trrJ )J,i_~JIP, 

.~ 1*1 80%~85% 1¥-1 ~ft$itt1"T W:frJ J:tJ o -1ft:*~ ;g: P ~- 5 %7t~~ PJ Ji'-#-{t .,g , 

:tt ~ t£-1* 12 ~ B'tl ~ E¥: 11,0 0 w 1m fn R £#1-!Wi lffrt{£fll f J n fQ. r.~ JR- flfm E fr 1 

~rr~m~k~ffi-E•~~~~0~Ao 

~ m Jt 13~ IWi ltlf±tl'f ~ :t PI fi~ w * fk %9! f7t ~ ;; 1-t: i& ffl. oJ ¥; ~ Jti> ~ r*1 ~ {t$ YJ ~ 

:JJ ~C-~. ~ fr-J 119 1JT IS JM)jt !pi H:: }jjJL ·~" 1fT I B '¥ ~R ~ 5~ 1 o if , WI --1~ ~ J!J;[ 1¥.1 

30~50 :fF.c 

DIRTT i~ !i] % ft!I faJ ~ J~ ft!I Jtt 't8: A M J! It , ;t)[ :¥. fn iJ i'f.J o<J ~~? tflr :#: 

( IKEJ\) fntfi=st# (Target) 0~ v-1, J~ffl nJ ~txiiJJjjlffirJ~J=I-:<: {11_ DIRTT i~ PJ 

~JliL'@; Jt :IF R ~>:·J i! ~J:W -f!JlJ %Jti1t 1i~illJt ~~ ~ ,_ fth {IJ t¥1 T. ff-{lt;:J~- ( :mt;Z_i_ 

fi<J ~~. Jtft!?.>:t~n9-f~J U ii!fi·fi~ m·~~-~,iJ A'~ fi~;fJTID0 'PJ -tfl1=f fff ffi fRJ t'l~ tt ,g ~ 

WT1fiif.f,, itrfut!fnr.?JWfi*tF.~lmt1:f= fJ }ii!r1:f~ji1J TEl C. A'~:il!~c ,M.~t~#J 

Jj[*i~ , ~ ~:i!~t£:1$)[[ _ t A~ 1fBltt 13~ 11*·11 . ffiJ fi 1£ f-11! ff J a~ 1-T 1 1~. r9 -aT~~ :J!k 

-JC=c 

/f-J:i. ftkffJR<.J~:~t~.-tn.t·fn:ftfl Jt+:~*~~Ft'~Jtf!Q0 J:JJ :Sf _t_ifJ!rJu~ h-7!-Jt-:JC 

-J~" J[--g-0 nJ ift:;Jiki! t~i_~ PJ rp 1¥.1-~-Hlt: {fi~ P] :fJ j~Jt 787 ~;ttl ~Stfl 1¥-J 1f 

i\:: tll D I RTT -i~ t:IJ i_Q: if V1~0 ~ 1¥-111$ J.:. f4: _l_£ · 3& !¥~ c 
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DIRTI 0 EJ E ~ n Ti&'.lt F &1:. ~ i~ it fCl ittJ ~ 51tt 

fi,~•~m~••*~••~~ ~~~~*~~ 
~;l!~~~Mtt-~~1±-~o i.~0EJE~511J~ 75~~, 

1£~7 ~)%'11:, 9=f:.§.~$'.71DI¥r!i~ , 191J~DlJ-Tlil 

2!H o ffiJ1-th1flZ.J:iJT~~fjgfi\tiiJJ!,~., .!E.~7-J'f$~1J 7 }A 

~1**71-fff~ c~fL&bo 

DIRTI %iil~~ 7~-~J,Eji!J!Ija<J5!iLA:JJit o f91J~n, DIRTT IZfl ~Jt~:Ji!}! 

;Q= ~u fnJt r ~-- ».rn £ ~ Jjfdil: a<.J n . ffij ~ hA 

~? flli;;K a~ tH ~.~, .:t; n :!%1 1· ~-n ~ 

-~~~~~~~~=~~~u~= 

~L; ·t;~!M-i:Ell''.JJi(nJJlJa ; ~llJ!:J.il: 

Yt~tiill: k. !nltr.t X .If' LLjr ®8<:1 A~·¥1j 

n 1*1 t¥J ·wr {;L • !!.X tr -t if llT t:J ~ ~ F!fHt~ ; 

xt t:~J !:l!Wi{r, DIRTT l?tt!R1t.lf'~{f.l'llf 

~~~~~k*D~m.w~~n~~ 

~~ft~~~~.~mm~~ru~M~ 

fi~~~ l?t~ :!J.J /f~rnl (I~~:~Htt. .M. fffi{j!t;t 

~~)~ nf i:j ,fJf!i.U!~i~~o fl)f~~, lnJ-

1' n fffi u J t;J. #1-~iii~ rrtr:.lll E.X:ti l1l • PI 

l;J.~~5'1,.e-X.'iiJJ r*J:ff 1M. n.X:~7C~/G1~1t 

f1 , ffiiJf:JJJ£tr:JJJifflF!£nxJif.mi Jo fl~ 

:f·Li1J! ~fl~:t-D IRTT i~ r:~J ~ Jik J¥!-~~}lf! 
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~~-~flti.~~m~reflre¥~1-F.ffW -~c~~-~m~~ft~~~fl. 

~~{¥ilE~.fh.l~t<];~);,C·n, {8X~iiT~? ;ttl,~-Wj~Wj1f~fl? 1f~rii'PJi~L DIRTT 

i~ RJ R $~ :x•t?&iE n ;f[JE A'~ n t&£;fJTl!!ic~" ~. ~-m rr ~1~ 1R ~~~ IY-1 * n? 
DIRTT 0 nJ ili. m ~ #NJIJ , fJ. M ~ 12-r fl 119 * Tifi , [PJ H;f!#f [BJ f-Ft/ft lft 1t ~ J1 :ti 

14Frl:f-F.JE liD 0 

~? nJ ~l t&121WJWrf:&~#U JJt ~ ielt, J!]rJ.t, *TID ;fA" & , W 1=1 {jz]i ( ~imJXL 1=1 , 

t!Pzk 1=1 , ~:J. ::k ~Y#[ ll ), ffuJ k.l.tt~lifr:l:f!t _r --12~ Et!.t!, tii4m, 1k:fll, lli f, ~ 

¥£l*o DIRTT *tlti¥J W~LkttE TJt~*l19tt1141f~~ -¥-FlY~, ~~l[;f± ~ ;ffi 

~~~rm .lit~ 1191IA ~ :& n t& ~At· J m ~ B<J!Jrt o 

f!lf:tr- --WU1=i1t~ft o 1Q,~}[£iSt. 4lt-t<?f:$1tfi¥.J:t£Wc1f:r\~t~l1idt8~. {U_ 

~1'-~mHlB<JR -t. ;fJ &frlW!~t~ft: mE~ "&3£(8 c :ttJ.~-R·tq4o/J~~~WlftM? :JJI~ 

~n•~~~~~C~OO~u~~mk.l.~¥~-~~~t&?~~~~~&m~ 

JJ11i1-iUMkCWc ~~-~~~±tf:f, *±e.T~~mb1&, X~=t"1W!fl~~. flb~Et!.tl1t1L 

5ffF{=i ~ Et!tw. · · · ··-~~~{f) ffiL., 

tt ~~ 18 fi!,J~Jt , IWJ !*Jrf:& :fil ~CEt ~ FR $ J T ~ t~ ~tT ~ t~-BJ:~fi , ~* frl~Y!L 
tT~tr~JUE7.k~ltt1;mJ~Et'lDo {Bx;f-r DTRTT i~PJ;t:i}t, ~Htf ~ !ft.!~HifUJJt~ 

*®~*MmmoM~rrk*~.~~~*®~~~Mfl*~.MW~~~m~ 

•~o~~.~~~m~~*•~mH.~~T~~r*.~ENm~•#

~, ft~~ -=f I¥J ~i ~~:ff Ji)f 121t o {D ~ 1!2 li[ x?! U:~~ £41-te iCc 

CD .¥HJ.ttZ f.n n!if;r-Xt 1tDt . -tl! 1f ~ - f!11 Q~fif , ~ t- rli~ ~ Tili$ liJTJ. rt!J+J J t fm !'tiJ iii 7lif ~F 1¥.1 ij{ it t"L 
~:(± , :fX ffJ ~ ~ t&iti!. iA. 'J.J !W. H tJ JI/Yl ntH ;fj' #.lt:!iH'f ~ , !lJf; Y --~ ~'* u<J'h'f & " fnJ.W\ f'~ 1:-rf;f, f'Wft 
i'fJifttJLf.t:t>'tT !50~~" :(+ 1800 ~¥;f!J· ~"tt;f!J (Henry Maudslay) Jiti!)j~f,t 'r:PfCA-f. f;F 

$1¥JjlJH;tT.TiiV;:7:(nTfrtL 18411¥-. ~~~X· ~l;f-ffi:Wf (Joseph Whitworth) (t'~ "~W!J!f:H;ftfi" 

~*fHIUmtET$ti:rt.f6l.:.. !w.:¥£:fr(~J:fff.I1Htift-ft@:lli"[ -*tV-" iiitft£ 1947 "FlthT~ 

lllftmft. ~$~~J!&Jillt~o '~?'7-!JEIW.~~0iiJ (Pennsylvania Railroad)~ j$~tltr'f9~1f*j( 

it t:l &: - -:l:fti ~ ~ ( ~ §!l {E ~ ~ J:f :7>J octV!i Wd:!tf~ ;a l, l! ~ :ffll t£Jt J:f ~ ~U T 11tk r'i<J1'tb0 f1~ JI:L fiG 

ff1iA. Y.J~*fi' ~-f!11 lt:?tr:J !fi-rfJ.* ~Lf. {Ji;i;JWJ: t?: fr J~j;-lP.rH" 1 o -t-R. -t < 0 f1 .-< ~~ JI~tLr·, 
~ltte~MtR:, Jlf!l:, ~rtJ. 31-JE~~; L ~-1f;tx-1~HtFB, "WL&~~~tril4JE:i!t(;R. ,l ~ 
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DlRTT~PJB~lit~14 .~f~/Gf~~~~£tJ!!]JJ f o ~fili~14:hH1iR~Jg~M 

~J~Jtm. %;f;k~~·ffi·~~. tt-1rf~J-HT J§1J~~dtl~Jc~, R'1+.fife~~$14~v;~ 

~~~-E.~~~~~OC,~~~Xft~~~~-~~~M~ . M~M~~ 

3&.fil11FI~ ~ 1C~.f11lff~~~.RWii ~1~1UliJ!EI~T.Jl- ~ 

WTW t~1::f~(~{ f.l~ ~ ~R71f i~ T-1m li~ Y:. * o f!il. ag :>t iR 1i:: :JJn ~-:k 8~ -- filfJ-&: 

f~~ . .Rw;tt71f:~. {J:l~4}T JL+1R~*Vti, Jtrr#Jt~:m "7Wi~~p7j(jii; 

~i)X'J ~..:*" o WT~t~~JTM!~;t~fF{~·~t_aq~~. ill1~~H~JT~f1x·t~.l;Jcf'-:ftY~@, 

r(tj DIRTT i~ .5=.HiHiB~.tEM:~1:R~~tt:it:: ~1ft, JUT~H~t£'Rill1Wf~itl1 f:1015.1 

( Evans Consoles) tA1f CEO, l!~-~£tfu~ fi~M~fnf, fL~I.i.)z}H=f ;t~1f* 

flg£l',Mrf1,L.'. ~n0_,~$'1~JJl~~~~~*AA£mt:*Ja)~ 1miE1LtiAi.Jt r R c** 
IAl I?AO{Jf.iX:f.t, ~n r. 'l~i~itOrti, ~ft~'l*~:lc · ~iWT~~ffi,t~!,fJU1t ~-* ~.lli · i-~{tl 

f* c 1ft tYJ 0 I RTT 0 ~ ~ JPk I¥J-~~ ·L .. ~.W,~ I1J ~:;,.if! ~)J flj :iix ~ I~~ l,ft£1[ I~ Wf 

t£ ;t;~ f-t 0 liJ ~ ~Jl 139 * I!.Y-·i~ 0 FfJ 1: Fa~ t!lili~ fJ 12 iM ~ :k ~J: 139 ~Y.-at fo} k!fi t:t~ 

m~ 1f o 

fr:jWf;ft\~flj (l~tl1-1'-~1fl.:f&r.Jii~tl!¥ c {tt!.iJL {t!!.(:J{]iuiJ *JiJ.l li fi'H!f ill: fiR, "~ 

fh\~, ITI1 i.1:Y-:*~ .;t· tilE 8~L:=*n>t, f~~~---1' Mt~~J:tfiJ.l'JI~~ " " fiJ ~A:Ill1Wf:f£111tJ f=r 
~~iJJ A~t=~'d§·iffftk, 1W.-fllff11H~ ~ ~?}}0~(!~i)t L I·#Jlli~tj{:t-:1-i.:kl:, :fe~i)i-fflif 

~1taq~!tf!. jjsj ~fiB A~ iii t·£,~1E7t~tkt¥Urc~iEVJ.Jri~h\iffl ~15~~t1~i&l!tfi 

lf.I~~ltl~~ ~ 

,~jWfff\~5G. -1'f-i~tJtlrr-L.,a91-iiti:J:~~~ s±FntfiiJ, Tm..9.Je::~#. "7C~M 

~" 8{]~~~ t;J.;k]z1JII-nfi5HI-(!9~Jll! 911 tll~lf!~t':l~-t£tt~rt'~L'~JW~. ~i:f'L'rlV 

lJz 451'-TlT~J11$1'l, ~1'-:g~j' Jf~,ffijc~.f.X c iJtt h16{~:ft~:JC~. ~.JkJFJTt!V~fl<J 

Jxl~CI.~~~~~ o "~1$~~B4# . " ri6NT*1c~5L "R~ta-·Fm.mt:!, 1l~W~.A8Jt~t· 

T o fn ~~~ljrp,[.,P-1-ff.AJ~!fft, R~~ EJ~~J}Jt~:fl.A.I~Jlt~~~~·*vrffllli'Fo" 

~B.~fJ~.f.~-t~:&~BJ/:1£, ~itft;f(* 15 ff:~x~ *(J<JH•ti'UJ![·tJ1&'~~iEiiti 

xi~(J{], ~ J'Ja:ff .A.*~t1~'I t:f,t:_,79 7 7l~m11ltWnfl9t (; 1fi'IijWf~71i'J fli~ PJs9 
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~1tit {± 21 tit!C..ffl !tJ.I ~1~ jt )gtlt-f-£ ~. It] 

JJlff&M;~@~P.Y~~**(J~'it~1frtJ, t~fi 

Rt~15t~tftluJiiT J:?J.J o ~;[~ A~.~ttx·tl5itl'i~ 

~~M~~~illh~~.&M#~~~~~ 

~M~~~~~~fi~~lli~~~&~Mm 

~~~*~~T~Jc.WRQ~~~~~

~-~A~~ft~~Ioft~~ft a ~~# 

M~~n~AA~W~~~-~~§~Tm 

~. ~~~nM2~~~~oom~~~-~ 

t~ T. ff:JI*17i~--~/l,llf:tmA § c 8~91.I 

~ffi.~*~lli~~mfitt*~~~W~~o 

~~~ · tiWfA* ( DIRTT 0ii.J(I{J 
lf*itQ~l!ftA J -t1H1l!.ri{J{!f:m:~~Nr • ~ {-lli.Jf~fl-~,;lj·)( f±J:~o~JJ~fl~oo-El:f!Lo 1-E 
WT~ (James Gosling . Java iti-~~;& J1~JL j·"'f m_, J..A.!Wn~t:tJLjU~~~, )HO}m_ 
11)]~·) 1tH~~~~A9JJI~E!'~%Jiri~tJL 

~*m~~~~±$W~~T&~.~~~ 

E1 1:-\5 iii 1Q fJL i1 )~~ f~J~ DJ~f¥ , lf :t£ 1-J * ~~t~ ffif iQ. o ~ mi -@tl Lff ~fl:t·§' lj I :! 1ill x•J-~ 
~1ta~ .m;;ty a ( 1~~ ~~)§ a~-1'-u.!t_t, t:.iWJ·~ lwl * XW.;f:f T f*~~:Ji!Ji [Discovery 

Channel] J::T-::~r~ffrimWTEf3-1-~r5- Fl a Ji1$J:~JT~ Java ~tiii'fna'-J~BJ3~ o ~~ 

~~~~~~~~c.~~7 J~ m~~.e•~~~~.~~~~w~m~~ 

INZ-o ~fc)\:lll.-·t~a JG~f~lit111ThA*~)t~1'~fiiT-@.fJlitt1ju{ffPJiiif:c) 

:1! fi~iffi§fJL~!lnfnJ~A ~*~~it TliDIOJx-t~ (object-oriented) a9~f¥ 

*X14, JZ.tEJB*it~JiX:Jg Java i1fa89~? Java ~.:lC(t -1'-~Jtt~F.t9~?itiLt, F!ll 

~ ~ Bf.J kim :f!Li~ nJ ~ }g jijj :Y:~ f!Utfm~J¥ 1£1:tt ~ .::tJ , ;f ~;~ ~t. jXjJ }lJ *11 fMff :(:£ 1-1-~ 

~]!{4:.l:.Jiifj-raiYitJef.JMir».itff-ffJl~ltzro~¥rffl o -~~WT-iA1-J, Nf5HY-J4if-rm~ 
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•=~I~••~. ~~m--t~m•~~~.m~~~~m~~~~~~ 
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( Harvey Hubbell ) {± 1904 iF'itlffiT~J_mt·~J~~. nfi:.k~HiiW.:kA~1t~]I~ 

1mAft~BJJtffiJMJJ-J o i&:Fn , Jdfl.~i.R~UPJ !:J.~J!Jit:iW~D'-Jtai~1i~~.(:f~_t o 1251 

JJ ~WT~*JJISfi~-11 ootQ.tJL~:t£1t ot-FXttt1Lt~.zJB .-1 · ~!ka<J . ffr~.:J.~ 1:1~rm-EI 

.fJL7C~ wJ k:J.f!J!ffil!#~ n o J!ii'~iliH~.HJl-ftH:JA9-tl!R::t~?lR 't~~W&I¥JiiiJ§Jt 
( ~:Y'{f:mt!i1ii-§Jfa11~ifrZ1W~~U.llt )o *~~1JFiE~i.tn•ttf!;tJLf{flJ7i!lif "W-E! 

Jt 1¥~ tffi (f£ ., 0 

0-----------------------···-----------------· 
ffi~~~~w~m~Lft~~~7 , -~~m 

~~(M~~ffi~00~ )~~~~~~-(~8, 

m~, m~, ~~**· ~~~~~~ci~~~h 

~~A~-~~~~~ o ~~fi~~~~-~~~ 

~M~~*•, mx~~~~ "~~~· ~~~o 

~--- - ---------·· -- -----------~------ - --~~--~-~-----------------· 

:1! iE ~ liJ Ia Java ii+-;; 1¥-J ;f~ Jl' ~ ~-J ave ~ A.fil\ :19 Jt:: " liD rPJ X't ~ 8{] ~ 

~, () #1'- "x·t~" tlft~-1'-t!.€~, ;tr;tt§5!o~1f* () :1tfmx·J~:f'fflj~9:-niiJ! 

1'-~~~~nfiiJ7t,GX; H :f,fT f'Fft9 o f9t~n, --i'~J..'J!fJ;)}J'i~x-1"~ 11[ !:J.t-£1fftJWFY:9-=~ 

.ittq-J~JY! T f'F 0 tiU~.AJl ~ I:Jif!Jffi ~~x·J~' rm B c 7C~§HiH#lJ~.1}~{; 0 ftMfl.R~ 

1m1~:(zofoJf~il~* ( m~~*i-B·*i3L WtlB "ifflJJ:fiJr~" ), ~J.&th'i~~~~tk: 
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mJM~1fJL-t-J1 , mi~~~~, Jifrkl Et!7tl!.l¥~fl:~~-~ lf(£r,s:~~ltJT:i&YE1~!it:ff o ~Q 

3t~:i~:$0 ~j PI !:JM"r~~ ~ -T r:,'ii'rJJ[J V.J.-fiJfft, 8Jtli~!J!tf~±tBOO:ff1! ~mt~I¥J Et!.rmo 
*~~~:$0~~S~M~D*~~0~~~~~~T~-~a ~0ffi·lli~ 

~(-~~~.~~--~~~~~~-*~~~c ~~m~$0~~~.~ 

m~ft~$k~~-~tt#.~W~**k~M~~$~1¥J~ft~mm,Am 

-m l:l B: 90 ~Pi ~It Ytl!.tfffi!J r *a l! :rm t1*lll iJJ Ji:: );; T :IJH ·~ Et!. rrnJE ~ ~ J3L ttl 

);JPJ~~m~~~$~r~~kJEm~~~-~Et!~ o fs~~tt*m~~lift 

*mmm•~-r~~~~mm~~*~~~o ~~~~¥~~~~~~1¥JM 

:tt . m ft 't! ~ ~ ~~t~ ~ • Et! ~ o 1tl! ~b .ltl!.1I • Et! '1m EI'!J ~ * 1:t n~:tii * JJt£ J1 :m 
~-~~~M;w. ~~-ll}ffff~w.tfl! .® Ft!. rmnt. ~ 1'8:1 frrntfi8j(:;f.J4~ § * D'~~ 
Iit~~T v 

1ffiif~Jflt~~~~~~$1'-t-UnJ~~1WJ¥:l:LicfJUl!L ~~$1tt~ffl~~~mt~ 

zzf~Tllij~fil~f!L~~Et!~, mi.El.Jt~:.zirS:Il9~fft~J~~:f-l!~f~::k~iir~o rnJ 

~·.t, ~ffltf! PI VJ~~~g I A4X1l , m~·l1~~fBfJL~o Bf:ffW.{~\StJLtiH~:.-:AJT~Jl.ll. 

~Et!.ffl\Sfr~;MTIIT:iN#r:T~ff~~ft:la~n, 1D.i&r~:ff1JR$\Sf!L~1~.m*~B'~m 

~~raJ' ~-t~~::*:::mt:ff-1'- ,l[J*!:I~Z.::k' mi£l.:E¥m'riii.lffl!J~ o r -f~\SfJLEI'!J 

~m~,\Srr~~B~~JB~~HA~~~T~~mEt!.fio~#~~~~TH 

~~-~~~®-ti,ili~\Sm~~~~*~~Y~4~o ~~~-~~T, 

l!#&~M~~M~~m~~AI~~.M~~-~~~tt~o ~~~~-~ 

~~~~~ffi~Et!~~~~~~~.~-~~~~~$-~S~~fBW~ffl 

g o r-ftt£iffL*~¥ffRJBtttHg lSfJ E'.t Et-J~~;f« lSfJititlE!f7~tl~~n}* o }m* 
\SfJL'f$~~Jt~:n, ~~~i,.~~8Jt~~~f~ ll:t&Ltt:f11M~Jtftl!.~&,~Of.J*t1C, !:J 

ID:ie ~~ ft,1>Jt ~ ~JSij_t:ff • rN J;; JS 1fs'·I1U£ r , \Srr m ~*:Do,@. :Q; ~ Ht ~ te Jmi! 

#Et!}Jff{f}jt~J§-!JtaYJ - ~·~ij~ c 
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RESOURCE 
REVOlUTtON ml1!¥rfrl 

~~--1'-ii~ll!AtV.:14(f.J~1fftJ~IliFn, ~1L&1111m~~jt~ ~r/t{~~, .M.1M 

-tlii~~~~ltJT.tm "r~" oo~~~JJn~ili~TE-m-, J§~j)t~~~iE1ft, * £L~~~Itlfi11! 
Jif"'lifi~JliJilfi:{j[{f. o~ffl ft! 9:.0 pj ~~*-11;{-F.jt~~~~t}L_tjf JFkJ!J.jii ft o 

r*J$ft{J1~r~Hfill{f~tl~~·tt~~B<J*~~i:. Jr FL:t±~tJLfi-~trMrnt~fllrtst:i!Et! 

~ll!l~it!! 1m ~1¥* .A.JJl c iiiffi Et!/" ( 0 Uj llt£-lli lif J:), ~~W!~{¥jf~jr~' Jfl!:i1~ttJT 

~~*~*mm~~0~~~~~*~~~~~~~~•~•~. ~~~~~ 

it!!. m ~ IUJ J 1 ~~t-t~i-* o 

~o~M~~~~~~~*~£~tiW~~~~ 

m~~~~~~~. ~~~~~~~~Am~~ 

~~~~~~-~~o&~.~~~~#~~o~ 

1£, J}J~~~~ ~:IJntffi ~0 ~14-~ ~Y.ilil¥J£fi J+f&, 

~~DJ~~f±zd~jilifi o 

I l 

·-M··------------ -··--~ - - • • M ------ -- ·-·W••------------ - ------- --· 

~~OO~M~M*~§~~~~T~~~~M~o~~~~A~#~~r 

~~¥I~~~~~~m~. ~~~~*~~n•m~M~*·•~•A~~ 

ft~ u m~~MOO~~. ~~~~W~&-.#~~~n~~~*~M~~# 

~!~Jt~m...t~rr o J.m:t£, Afn lJ ~ nr l;l;EWJf£it!?.~ J-.xtJ!~. r: ~txftitH-Tft
~. ~~JlltJfiJ9Jtri4: o .bAJil14~J*X141l-t1J~~JI·~, ~fl"~*~$81.Ji~~~)fj 

2:-~~:tlW ( JA!.~I4-3 )n 0~i.m5fi:;(£il;titB1wc~~~m:¥U ~ ~ii~~~t*~ 

ft-~.-~-~~*~~~. ~~~P~m~Ntt~~y·~~~~£.~~ 

121' J:l ~ 181' J:l .FoJiJ=m~~iil1t-X f'F-J£T a 
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tf.~C 2i:IY:l*;fn*.*.I.St..:iftl · $ri=!1~ (Ray Kurzweil) Bf?:il.A.ffHB:IJ, :An* 
~ Rf! 1ft ~K~ 1;fHr'~ it J3D~ .& Jl€ , CPU·I1 ~ t¥.1 .mflt& £ lim~w * tt.A. ~ :knru~ P.1 ~ 
:k.A<JW~:m o 

109 --- -- ------if.. I" ------- --------- ---- -- --- ----- ---- --- -- -- -- --- -- ----
ALJf F 

1 ()fi -- -- -- - - - - - - - ---- - ---- --- ------ -- - -- - - - - - - - - -Intel Core i7 4770k
AMD FX-8350 
Dell340/2G 

Dell340/2G 
l03 

·- ----- ---- - - --------- ------------------ -Gateway G6-200" -
mc!W; , 1J PowerMac 8100/80 Xenon 

Mac II 

1 o-b- -- ------ --- ---

IBM 650 • 
~ 1-1 $Jtii I¥P1iflt1it5f.~ ---•-- -(Asct-.Mark:- i 5-------------------- ------

1900 1920 1940 1960 1980 2000 2020 

ti: a. MIPS:li::itlr.:IMJJt~tfi: , fn~T--RJf'Ys)f:ffd~~ o 

~4~ *•ft~~-~~~~*~~~M~~ 

fiXfr\1£1Jl!:%~ 1~11'0~ Er-11~~11'¥t, ~ 1:1 1+. Tl V'1 ~F j}0~ tf.J V'1 lH~~{~ 

;fJ#, DIRTT 0 ~] Bi'-?ii:~_L.J.A 1~~8~}k~~ X, ~ftl."X1iilltA¥UWi11li1fi'lfP 

I¥JliJJ'f-o Jt1i!?.0,=iJPJ t:JM~ DIRTT .Z~ J:Jj Er-1Mt41:$, ~ R %Er-J;ft{,,rz:~:t11~~-** 
1ft~:&:~* U1J~J~, xt !If fffi Jltq iJE.:X., #fl! ®~!kJ)(tJf-~j@:>fE, Jt-:f~itJ ~-frAil 

~ tt:\ f'Ht-rtJ~ o 

0ii.ltfJf.i!(;:tjJ{Sl.~~Lt-Tlt~tl:ha 19tl~O, mififf~~~i'm!0 ~=~J (Clean Power 

Finance) 8t~~1'M!fflTJijj*3(8Joc43-~# n J!-~71CI¥.1¥-WL~J~~ .. Match. 
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RESOURCE 
REVOlUTION ~iJI¥~ 

com -E:U ftf;; A)Jil lE · ~~ r' J ( Gary Kremcn ) ;fO ~ ~ ~~ mt± M!1! 0 -m iY!ffl ~{~ -T ~J 

~~x~m~*B<l~Jt%~71 J®i~4~~wcA'~~~Wf~ :l 

tf.r-·~, ~{IJ~~?tfJT~J}Jfl9jj-:r_mt$>L.'F-~. ttPMA*~fEI~-frOCo 

:OOtE, :J~lfl [l..~~JUJ£~1~.QX;:rJJFlf'iliil¥1*1'~mH4. {8 ~Q{iiJim:i:tiEJJfltf.r1T~*t J! 

Jlt.~ -~·fH41J-EJ.:(£~~, ~~~A:ff;fiJ ~1¥-.7~£. {IJ-ill.~A£~o IE~n :g_,~ · P_i1fu't 

( Mark Twain) 'i¥/~~i~ii: "T.Eij(ij B9ili.J;ft:l~~B9iifJZr'1318<J IR~rj;5i;{ftrf:J ~ ( lightning ) 

;fQ ft. !k 1R ( lightning bug ) Z ['fi] 119 r8: ~rj a " 
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r--~---·--·-------------------------------------------------, 

iiD t-t~1lil~i1d~ ' ~~f!_A.&,~.W: 

ma~*~~~~~. ~21ili~~P~ffl#o 

-~-~~~. ~~p-~~~~~~?~~~ . ~~X~~-

iim fJTMM .. iii.t~$x1!f**JTiiJ!to 

~m•~ .. ~•0~~e~~&~P~*~ · ~~ili~*~~ .. 

illcl!-fD~~ ~ifitr€-~~ !'=~~~, /ft£~F~ 1R:§!fD~*o 

u~~m~~~~mfi*•· ~·~~~•*~-~Mm~~~ 

§::k~MJJo 
I 

~---------w----N~----------~-~----------------------------- - ~ 
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~lJX~ifijtJL 
l.l~JLHffD "~19i" 

o ~uJt~-g., J?>ta~~ , +, =1 1 

0 :ftif1~~tt-J~~~Eg[xx), /F~~~~J 

o a~•~-~~~. ~~~m~* 

0 *~~-g., -,9-:J LIJ ,~,,~ijg!!f@!!~ 

o **~~~~~~.n•~~~*~~~ 



• '·~~m~~c (f.R~":: a•J"tlf} ~~it2$'d!.t!:~ · £~#1~ C Paul Krug-

~ man ) ~t£ t9981f'§~ ''1LJJ-x[,ijjfl~bt.l7k.i£ll*~.k$i~!j" o ~tiLilf 
~~M~Mk~M~~~~~~ffi~~-~0 ~-~~. AIDM~~*~~~ 

.i!B~ft~, ITff~.ll~~~-*u**_m~ "E:~IXXJ~.tJN'', Ull ~~-*rflfuJ~Jm-:g~ f·:fJL~ 

H-W.tJLf,iJt~1~ ~I~ ~-K-rt\.,l=l; f-tl!.ffr--R i.1 ~li91fi'iki. .Urfmtf¥.~JJlt! · 7P li~ ~ ~ c ~ {\7.-=f< 

~ ft-*'t;J ill, :J!;f!l1 fJiii9l1J~~~8"JtJ(~§:f£ r .. ~~ ;...._ +t y~ -ft·1t -i. ijl;· ~ li:iJ;!tftE.A iSt" c 

f[~~*~ 1i£t-T 20081f.~1~-1:ff.!i1~ff::¥1f~~ c -1'-~n.tlt~~~M~~MJAmu~~o.tlt 

WJJ~JW. ff,\;11i ~J!-#~~ El91=tsx~Jnr;~J J • q~ff J;Jt11RJd~t~t~ 1b:~ -1-t.,~ JLR·l raJ V.J fJ!IiJfJ 

~9QT~~~~~~ftffi**T*~u 

~*~~~Tm~~.ili~~~~~ru~~~~m~m.~-t-~~~~rr 

~--t:fi ~~ .. o¥:Ji:1g~tk;til~!:kag~t*r . lin4mlfx~ ~~ tJ rru, J:LIJA~H1.A.ff1 

nJ ~J. WiJJ:t ~1;1 jffi . ~ ftfiP;~ -~:iiHTEE I;b • -f91j ~niJJfiJ J f.ijJ Y.b o -1' i1 . i.i ~1bt.t1t~~ * 
~~111!~ tr".xt1L x~.mA~ag~ ~" m it:tr:~*. ~-t-JdJ9 f·fJL~.t~~~*~ 

:i! 1' .A ag?iJ-~ :fi:~, ~ f!B.~:i1t~ IBJ at, f-fllJJt~t!l-iJF·te.YMt ~#I.~~ f-!R ~ :gtJJ~Z'i~{~ 

fnJ#1-Q:1Ec ~OffSJ~:JG~ ,;\[l>j. ·t.sr~~~, tf~M:.tl*l*f*iJ!UR~Ilf~J~j~UJUJHI'A.JJL:.A . 

.hA iffl 1-~; JJ: f#tl;l't.~:fit.kl~iJ J't ( J! ·tlw Y~ A9 5t-fl}.ffl--1~44~tiJJJ f¥hFf.l.t?: )o {t~J'i~ ~ 

m.~M~~~~~sm.~m•=*M~M~-~8~~JJ:~~Gfu~~~ 

nr ~~A~ 7e ~ ffi !IL t! 1M j;r1JiJttx~~ ~ 'ffi' iR ~, 1! ExJLJ: -~ ~.tfJKtff\JtmE~U~~ 
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~itt1-T § 1-T~!!J, [l9jgJitri>JI¥-Jr:t!:t'i' l:t~f~c ~}'[{§ (Ericsson) ~-~kW:ifllf~ 

jt7f:7f~lifj"c ~1}iiJft/it, ~~ 21 Jit~[. 20 1f:ft*, ~~ff 500 1Z.fii)t*~1t 

~01i~~~' ffil_§_Jtq:t~.g~ 80% 8~N*:ie~f~{£1Q"~Z.Il1Jili:1-i.X>fi!' IM/G~ 5JA 

:ilH-Tx;f~o ~1rz. 40<HZ.a~*iiJTJtf~Jiif~~ff~ffJI¥JARfiJff&TfF c 

~~~~--¥~~~~~~~~c H~.~~~fti¥J~~~·M~. ~ 

};J~~agtJL~Xi~ ( ~/Gm~~) f.Jtlltzf~:itt1-Txtil5 c f7!J~rrr±Ir$rBJ ~J, /1~~ 

r*1fflJfFe~fJL~-ts- g ~ti, NrlV. ~1'T. L:mt:f:¥~#1'-ff11£~~~!RJL.11t1-Tif 

~.~/G~~~-~~-~-~~~o ~W.~~0~m.~~ - ~~~~ili 

~•&R~m~~g•~-~~~c ~r~•~~.m~m~•~z.~~li~ 

~, mT.EiS:~~1z. ~1~~~~t~1fc:J.JJDAJ!tllxtiJ1;· o :iX~~$~1£~ J:J&:ff~ 

~~r~~~~*k~m~~~~Wm*~I¥-Jc 

iJ -- - .. - .. - - ·- .. - - .. - - ... - - - - - - ~ _. - . - - - - - .... - - - - .... - - - .. -. 

~~m~~~-~~~-~A-~P£~•~m~ 

~~ *~~~~~fl~~~~~~~~.MA~ 

~~~~~•~mmm~o~~~~~#mA~~ 

W im , fi ~ 1I -=:F .A irlf~M;fD1~ ffl o tc I B ~Hit ~ ±~ ;!Jo 

~ffltl$5:1-trJ:Jfm.R~~iE.U~~, iffi.F.l.:fiff11± J--~~ 

8~5:t¥1iti , tt~'l}EJ B'>.Jiliogf~~~B~?>~:t-JJJ~~ 

MU& iffi~ 1~t~H*!!~o :ft 1rJ B~i5tJ.1 , t&i@%

~'*liliJ, ~~g1~F~?tM:t-JiOC!],Itlt~:l:~, HI!A.8J.: 

&,~~ :tx 1lJ 71 5t g or 1m±fu~ no~t 14-X'l' D:t ft m ~.Et ist 

8'~~, ~~fi_A~,~ff.!-ttik~~~~W'*'B'>.!~tfl~Tittfi

~~I~, ~~~-~~~~~. ~-~~~$~ 
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RESOURCE 
REVOl.UTH'"JN i5!DJ1JifP 

~~i!-tJJ I¥1Pf£-1rrt MJiAij£rB£ iml*-¥ tt''.l ±liD, f!P * ~f~-€1 a ftifl tE.~

:f*i>JimM~ii¥rH<Jiilf~t.t5!:6.:, ~JgltiJ\Iv.f.lJ:\:im 'hl~YE5tl*~m~tY-JtJt~f1ftEo 

*~~-&fl¥.ltl§{!i!~E.~#f±T1RK- -W:~>trsJ. {ClfB$*=UL $~0ilJ#::fM 

K:i! -.e.. :i!1±~11H*~~®!~tft:1J!mJlt, @~ff'JttF.-Tf1d:*tt#B~:fftET1ft 

*utfSJ. 79:16,!f.NIE-ft A~Et9t1;R o {J!JftQ, ik$i~1t* _&_tflt~:tl*~ :trJJfJ2t~ 

~im~ iJ\iW{PJ#J-ffffTlt#:lftt Al@.~ t:f, {El :(± 20 ittf2 70 1f{tfil 80 1¥1-t. )JtJti:ffi 

hm~Tfi_&_*fi~m.~~~~~~~~-~~c 

~!71- , JlH-T ~ ~~1f 1t: ffil rlili (t{J I'WJ JWf~ffi ~ xR R " ¥ ~~-fr 9! it:&j\~;J_l--1' 

~~*~.®~~M~Tfi~R~~~I¥.1M~5t~~~*~~~~~~~~~. 

J! m ~~m ff~ n- z.. :ftft r ·if.: a~~ ii\zJ§ • 'roo~~ H Htr ~ *'tr- 11 H\'W *lit~ JJ 
1¥-Jmf_\[V.~:fJL, r-:qjgrp ~ J'liJ~~~~:Mtl>tff~~tiJ :flr:2«0 PJ 1¥-J:ti*c it;JJ];j*i~'PJ B 

~~Y+.:TI!~, 'ti~~, l~lHvJ~cJifl!Jtft!!§f1ffRI~1rW1JJ11iT;##:fX1W, ::t~~iQittfJ 

~t-H~8~~tJL 

iE!m~{fi~ P] ;fi12:~i:~ PJFJTi£ffiB~, ~:9J'fff*!'8Ju[:f:K;ffi -~ nf :\W." {U ftPft~ 

i!JJ~#1~ -pJ 1m tjc [ i! 1'-I'P]~, ill/f~ ~~-H )t{tt!. i~ i:JJ Wt nf EJ ffr'1tk:i! 1-f'rt] lMl, IE;!-}; f'i1J 

~*~:t::tlxti~" i9tl~U. BBBY -1~13] (Bed, Bath & Beyond) H'9~Pnf~J:YGililifl 

J~. ~l~1illfflf-t:;J\~-t_t)(~At~·~mtJ~Ii~ffr1f4PJ~b. ~Fnitf.iff::;~r!to/J~~m--t

~e~ T-1J '0., J~J~:i!tt~Uit--f Nr ft. Fl0 T ill~Y~(J(r'tf£frlilf ~ -1~~~ H-::¥:li!!li<:J fl J6 

t f § :flLi~ .1!5 Ml~J !t?lJ rftd1~:liH1~ft iliJm JilT =k ~ ff1 r'l fff % {hi:i! .1!1:$ ·~~ , ~~A~ :Jf::

f'j:triJ£(!8~ Tf'F-, m:::$1t~~1ch*i c :f§&, BBBY 'L.~nJ i;J F1 _% -*titi!Hi Itff~C.· LQ t j·, 

~ ITiif~iJE#-l'iJiLf~ VJ-*:~ B~~5l:$itH-T, :J~~1fi1FL~ t:f IY-J~·t-If -W ~* Jili.~ -frt£
~c lW.~ • . ~$:M¥i2r~~·:t\ Ti*L~nJft9Itt1r:.r.\:. fr=r.r'5J~ru~itt:fix#l~" 
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.R~n"it.iEiiYI, ~~fi.g-ti'Jt~~~ 111o 1 ~.:r- 110 ~!Llitl!nitm~, n~ 2. 

Jf.g-ff)tR]"~~i([ 1 1JO 1 ~Ji.t Oo 

• sl l\Afi*§*~~tr..JA:it a :ftfn~~-tt:w; a ~~=P ~Jtt-~51-:tT~mfOJ 
~ff~J!t .A;t ( ~~~QfoJi~rf~J!t: .A;t }o ~BT 1 H~.ft1'-JE:~I¥Jfftf, 

!El7J ~~A ffJ. ~~I!~£ *ff !'OJ~ , f.B ~~II .A&, ~14-* ~ 1x pJT ~OJ ffl!¥) 1f :lk 

Ji#o 

•R~~~,~~ma,M§•ft~~a~71~~-~-~. 7M 
~~~~~~!¥]~-~~ti~~~~fi~~o~ft, 0~~~~~Dd 

it1HJl..f~~ill.1-l-:k~ 1¥J11l!Hito 

Fi 2 0 tit ~2 40 ~1-lt JT M! ' i4t jl ~ li9 i~ ~=~-J ( Rocketd yne ) ';f; 11~, ~ i rltr ~ liJli~H 

lli 8~ J~H~U~iU·L. ,~~~If. • I:8I 1J:i!*z~ ~ JJ ~ l?A7f~ 89 *-Till 1t tJJVlJ£ N1 ~ :ff-1-

t:- tl J+Ff f~ Wi~lHJ\ rl~ J:ili .H :W::Jt c tt: ~ J!l LIE AAl IY~i.i ~ 1-)J ~ z l]lj , ¥~~:it [J 0 PJ ~ 

#~~w1--~*~~~~~~~~~~-~o *-W~~m~w~~~.~~ 

:$~ H-\ ~'f$(ly£it~ -~, ~A9*!tx·!if1I~lit'~f~ ~7\ . .I{k.LJIIZx>J*. W~z9J:tJL8<.J~ 

k~~.~~~¢~~c -~~~.~~~~~~~~~~~~.~~~~~ 

41 m 1rgy M ill * E8 JJ.l r-c A<J rFnt !1r L. r.JT v 1 . _r_ TM IJ rff 1 n &, @! f~ 1+1 t~ it f'F 7-1 ~ 7JJ m 1¥.1 ~ 

t-t, i~~~¥m:UY<1¥Wf-fJ:~ r=1 ogt1i.Jp~;. il,~t-t:ItiO,r,ttY<rBrl.Jl'. lfilst x~ H:fliil [t(Jnft 

oc1r£~ _,~:~,..tt,; :f.EM~~~~~-1-rnLHUIT tl\:f,m{f{ilJ-,~~,J"~~, !!X:-f!';- ~1tl0Vll*rl1-{) 

ff.3JVtfffiiJ~-t-~,g. -t~~it-~llitl~~1t, ~Fn8;lt~W~m·~i c 7~:R::ib~0PJ 

~IW~m~~-~M~MOO~~~.~~~llilli~~~E.M~~~~~~ 

~.~lli~~~*~M#ffi&T. ~~-~-*~~ofRft*~lO~~. ~ 
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RESOURCE 
REVOlUTION i?fif!Jlat 

0ffiE~*M~M~~~-~~~~~~2-3~o~~. ~~~r~•m~ 

~~*~~-. ~0~m~-~UU~£MM~~~~-ft.~N~~~-~ 
-t~·!1fr9Ml1.t r CDC 

~f!t T m3znfitJ*1~~m~-ft, ~1f1~5ttrr~ lijj:ff**IL +~m. ff] ~~~ 
~o ~Jlk-1'-~~rn.J~1jt~xt£~o -MJtmti2SJ{-f-=j=, ~~~--@-:(±J:i~I¥J 100 ~_!I!. 

~* j)t:tf {f{iiJ ~it 0 A 111 Jf m~ i~' ~0 * Et! iS~ B)j *SIE))J LlJ * . #t r~ mm . m 
$ (Alexander Graham Bell) ~m, ;§-¥!J~1f1i£:(tft)i:ift9Ffi -ij§-~Wr;f-nf$z;JJi5i*, 

-~*~~~-~Boill~-~·b~·~~~~m.•~~~~m~~~.~ 

fil~: "Ui, ~Wt~~ ~lJJi)[it~f-f-=fn)f o" i.>t 't; ~1'-xt~. :iE I2SI ~ Effffl}IY-J ~~ 

~~~~Ac ~~~ft~~~~m~~rRXW~~~J¥JmM~m.~~~~ 

~~~~~•M-~~~~~~~~~0~~~~~~0ffitY-J~~w~.~-t

~uJEff.J~~~+Lg~A, {BEt!.~ ~--t-~~1it~iJJJ ff.J{§!J-=f, QJ VJ it~111M. ~ T ~ 
NT~ 0 p J !ft'-jf- ffij II$ 1¥1 1!:-'¥ 5fO t!Ul~L~ 

#-W~~~:ffff.J~~~frMB~.~m&~?t~~~*rn•~~~~ 

~-~. ~~~m•$~~**~~~~~~1t.~~~~~mfi~~ft~ 

flito 

CD ~ \lk~tJlB<:J ~iYJtJl tfl {!!!Iff rnJffa<J jjjiJ~, :i!R., i1J lm~ii:A ffl~~IJ fl?._ t~A~ '!i o .&~tJLJiJf il¥ tr.J ":& 

~fl*"Affia4*~.ft~~-~~~fi~~~~a•~~o .&~$~~~-~~~.m 

~JoomB<:J&ffMJLt11~..®$flJ:" lli~.fJll!IJxtmffl.~i!i.t~~J.k~'i, b\rm~~t-HMf~~~JiJf'iJ!ffi¥:1 

$t ~ o ~ ~ IPJ ft.t -ill.:';~ til~ 1¥1 ~ iJaJ :t11 W. fliiJ ~ YC t!!~ rt! JJ : #. .:k ff,j ~~~ llJ# :tl , .& zY1 tJLm: ~ 1¥1 ?1i\\ 
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&X.Jtmli ( Verizon) JCfif?.Xff:1f1!i:i!ttJ1H.9::7't!f, ~1111-tJ=t£~llliJ!~~ o ~HJW:~·:)l[;rf, 

t-It i~t~ , 14! ~ *U f=j ~ ~ t!tit~ ~ ftij Htt»li9:t£ li=iJ-1'-~ .11!: P-1 , rfrfit!m R~ti:Jf t"U 

m~tlfHi-?x. JJI~~!W~f&:tlf~:t-tfCfa<JJjJl?~Jf-1~i;jc~ c f.ll~"JE.r~{+.Jli 51f:I*J 

~*l1~-ft:ilt!(fntlii.ilfriJ, J:J.~#J-~iJ~Ultkfrilli~B{]1tJill1'HXti:7f, M.rm~~ TJ! 

#~~o P~ -E~~~~£0~$ftm~~~~~~~&*~Mk~~~o 

~ ff1 AiJC z. ~ ifuJ (:J<:j I'PJ ~·ill i 1.:$: ~ frl ~llli !:B.ie 2& Wi :h * rf 0 l:l1I1r ' ~ * 0 ~$ 

~I_~JJL¥J §11-Tifr~jE-j,fjtrj, ~-~~[~-1'-~1*8!:fi 3 000 ~~j]i~R.I, jtcp~- 200 

%:k~1Ellk, Jt~ l¥1 9!U * Jm T-:f± IK :uJtr}:i ~Jff o ~!U.lz:.-* ~k~ •g -~ ( Independent 

System Operators, 1m 1fJ\ ISO ) if.t ],'t.x~·£k.~m· J~ I*J Ei<:Jtl!U ~ a~_jJ :i!H-T~JE:Qrj, . tFIJ!# 
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fJLftltH.t4f! ~-~ c Jlt)'~. ~ l~t*$" P-!i~~;f1l1#5lWiWr1~1 li~ ti!jijj rn7~;ffji:{E~~. 

'tff1~1S-7tJ} Ij jgf-rMIJL.i¥-J~ ~ o ~~m~Jff~~ B cl':f~E@.~, .R:ff~)t~!=j1+1~ 

:till IX It l«l Jt .(:£~~ B~ ._, 

-tro * :(£9! k ~J IK ~ triJE 1*.1 it!J1·#HJt1 • :HIS -i,. 1-f:!.IMJ t ~f~ JiiJl:f~ ~ 1{j-~ JJ t~ t.z~ . Jit 

* 1±!. ~~~{f£ o JxU£ , B JHVfUtlffi.Jl _I~ as£JT lliM~1~.H~IJ.lfZ·1f@ o ~:ff/f~ lf-f1 ~t l>( 8{] F.t! ~ .ii 

t~:t± · & tt!:-f-r J:IJJ T It! ~ .f H* , !EJ ~ 13 J-1~ ~I:!. ji,;'j di$ :f:: ~~ 1£ I t'F 13 , W=1' rn'J Ht fK 8~ 

i~ d!f.n·H8J ·tll. ~ lff1 C· 1~ ffl a{] t~ ~i~L~ ~ • ~o * Et:!.lxxJ ini!lH't!IPl !li1 :ct ~ ·8" Yi ~ , im .fi 1*.1 

iJt 1 ooo ~-t- :& Ft! v/tii. ;Jjl~ z.. ~IJ 1~~-e- 11J FI-1:. ~~YJht.tz ~t, ~ t- Ft!. [ijJ m~~t1:< ft! r 
·•m#om~~~m~~~~~~~~~~s. ~~~~~~~~#~. ~ 

~ ~ ~fl~~ JK.I)S ~ J!~ o 

~~~~+*0~•~m~~so~ffl~~~0~-~~M~~~illfi~ 

~, -tfn~*...t.~~~-~,~ ~=.HX:k1t:J.j~l1~0 ~liH rtJ}im:JiF~fiiT t:J~fr£~1t~1l·m 

(]{] ~* l! ~ IOJ lm ., 1t * t1t tENitBt~ rt'.t!Y-J liH~~u It 7 J ;fnlffii1 ~ ~~r.f. ~~f;U;:i•J'-T·>Jt 

*~~m~~e~tt. -m•~m~~•m~mo •m~~~~.~~~~~~ 

ffij (l<.J II! l~lfT.t~~~~ :l\ 2%~6%o {El~~~*-'~tJL~~~ ~ff#fHl u<.rtl~ti)16,~9'!1~¥-1J 

ill- tJi 8'-J ;&~ o 

~)tflJ-*t.ft.~-ft, ~~JiJfifiiJifuB<J~t~~t!i1:J3~11!!.Yr1:f11"l&ifS~~ Ufix1B<J .., {Ext~ 

x~1T''~*iJL m&,fflliJJ~~!iiJaJ~~~-fr o ~'Witli~,~m9!~T-J&1£ § c.(:f{J~~..t 

~kK~,~~~-~*~~~£. ~~~M~.~~~-o ~-0~~~~ 

~f:ti!!i5:J1l'~ El B B'~fJl1f $m, !:). {l:(£IE~ 139EHI'6J1<fft:J.t.fifff 11~:-!i::m¥U~iEfifH ~!'lit~ o 

l2f 1~!.16,®lf4~£~~.i±m!lt:r.tmA/G IP1 B'91lf~~~~JI, ~1~~ lffJ a<.J ~~Jn:fnt-s?T o 
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~ ~~ ~ ~ c ~ tJ It!.~~~ PI LU. !=j rp ~ Dll 

* rp ,[.,~if 5, -1~ 13l.~:tfl ~'ft\ri*ffi .!&, , 

~ ~t l:t! fi~ 11t iff~ J.H 'J \ ut ~ , l=f~J1] ft!HEl 

ffl~~&~~~m~~w~~~~~ 

~~10tfrl.J' *m~ r{!j~~~f.'l!ffi~.llt.~ 

~~ ~ JJ~g.} J!Jfiit o ~ D~Wfrf:!~0 nJ (I~ 

~ 14 iif ~~ ~t:£ ?ft ~~a~ JkiA 1¥$ m11~ 

ltHi" tin~ , .M rm ft Fl:!. ~ nr ~:J 1± • r Lf 1 2 

~~z~zM~a~m~~~•ffm 

~.rm~~~~~-~~~tr-~~ 

~ o 1~ .~, 111. ~ rtJ j1-1' 1f rlil ~ J3L :fl 

~tlcp~L.,{:t{JWFnflfi ·* A£1 PT~~~~ftWfR: 

~$It~ fuj fM!, i.l rt!. W /i' W ~JE :tfJtt 

~~~~~0~~MA~-~·M:~ 
jUT • ~ O~J(ff ( Elisha Graves Otis. 1811- 1861 ) 

I853:'&:f:{£ffli~ ri:i(J<.JJI<Mt'i;ffuJ )::*M~ fl C.~ 
:<c:tl!c'ea: 

~T~ T. n~ .Jit1'~~ , :t!: ~j& X:{9iiJIJtt.f~f$) ~Jt nJ r:J. tJ.~ .1£ $x tlJ ~{·~;It rm ~ f-.fl{t ft!.~ 

~m~~0~li~m~~7~~0~~~~*~•~L~~~**~~ 

97-~ o 2012 ~, lffiffllt!'\Ck:JE:1£Wm:£1H~~HUrgif:~F ,fTiHiJ~Jl.~Tif4~~7J<:H, 

#f**W:=frp!Jilfr91Etr-ff1}1f@]~f-F-l o -fft5~jl{~£J;JT~1P:i6*Wl£*t laS~ 

-$~~~~~r~~~m~*~®~~~~$**~~~*~~.~*-w 
7J-Iijti.M~~ T~m.b\ i.Jift¥JJx1t~fUJa~tttlaJ 0 :i8l.ffl~ 4.H£~Y.~7.k~.M q:. ~ili 
J!fiJ;R~'im~ 4 J;!ilti~lltfa], ~Jr;~:jff{-£-}i!f]n·HiiJ7A'~ c :£1~:(£, Mir¥tJftJ$R 

~~ 30 0-ilP .• tE!=f rr-l~F~7K~At, illUH ~ 1={.0 fila~ L1iii·!frfiffJ.R fMfjt;.tJim~~ t 

1t9~'BI.i#iff Jt~~L., ~nfnJ~~~~~~ ., 

*~HM~ ctttMIPf~l!lJn, imfflt:f:!.t=ci~JJEt'~i..QJI·~iP, If-f~, iff~J1!~~, ~~ 

_t LA~J.&t~W.tntftj!1 A.91 :m*~JzH'T-frt'F- c flt!.ff J1it ~Jt¥1JJm.(£W~i&itrrr~:** 

CD ~tr~wrt.l!.~~~PJ ljl. JY.tt:.~*llh~ttt:~~Tf'f._ I9s9"'f.ID1Zill*fft!mwJI'tll. !2~b'l+' ,C.,li;M~3:1l 
.iltli(!&IX:~j: f .t&~ , ~19JJ~Mil:I~LIJE!<J4Jifllt!~ ls>Jtf;j~~it!:ff~ft.Jt' , 
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~AA:I¥1-liW',.~, l.l~~l!ttf~Jlt1i::kiia<J~ilT.f'f, lffi_§_~~JPtnJiiJf=&MI~I3J;W·tt. 

~~Fnflll*w*~~o r~ . .iffi.FHEt!'\.0fiJWJJ~1~~~Ti.9:it o f:E~-i11~q:.. 

Jmffl Et!:~:i~ PJ 1¥1 ~~fJt-t JJ.X;*~$1(£ T 25%, ~.f± rp ~ 1 o t-1J\ Hti¥-J ~t: u,HBJ mi ~~ 

Jg~~Ji9 21'-lj\Bt o ~~~~IAB"JI.rft~tt.rf1FmiAi'f5HJilf2t, {13:(1:~~$~ 

~1¥-JmJ.k~~!Hft ~ tt. tf1 lliJ ·ftl1J~i¥J~7kHf~J.fr 20%; En:~-t.t1.:fi J9Tt&r%, ~ JJ 

iiit £ilicln 7C®!~itt1i~JJt1IR::k 1¥1 ~fi_T fF, JiJT lV.F &hf*f~WJ l'nJ 1¥1 f~Jll!f{~-tf1 

~M~-o ~~~~.~~®~~z~~-~**Tb*~~~o ~~~JJ.X;~ 

I¥-Jt£1itfLt, :JmfflEt!. 4:i~P.JiE~Wf 81L~7t1±~£Wfk~$riHt::k;tt~G+I ~@D<J1M 
'*-±l ~~ J.!:fp~~x o 

~~**"*'lFi~~ ( ArcclorMittal) {E~~fp~$.:~~f~I¥1.JJ21-?~:fi ~%:T.I, 

fUjk_~~1.$o 2008 ~, i~0 P.l{f tbtiJut~m.f~''ftL.'X. f~J!T :£-*-¥fltA"JJ~I. 

# _§j_t~~ a<J~~~CTI .(£*~~it _t;itftl7 Lt.~!JR;JI)a<JfiFftE, }).. rm~;f~ { P: 

::k~m a ~m~Mffl~~~I~~~7~Et!.m , ~*~Am~~~~~.~* 

T 1~ ~~fn it~tllt! ffilj ~ t1t o ~ ~!Jt ~fl1 MIA ff JfPJH,t~·fA1iJ'· -15 fiiJ A ~J.k § 

q:. , {iii Bt )JU A it~ ~ lk filJ Bt~· ~ f.t~ JJ.X; lW f& c TA ffJ f:ExtWJ ;ffi 31! h"f~ Jl1 ~% 

H,fnf ~tr§£:1-"Jtrp ~±1¥-J~:f-t, 'ffJ1f~j;--~~t-f,g,~ ~~J kJ.j:_r.: 1.7 nmr-\$o I 

I a<JF:iitift±~to 7 20%, [Z;1J.J~1'-t1U~J!J.Jmi:~J.J, JZ~~ti~1-' 7 iS-JtJT_fto 

fkFHift~~~@~t!J. ?&FoWl§fM-lX1JD~-ffi1:(£41Xll, nn'd!r8Jt~~ii c 

t}j}~.~a'>JI~1-t::ki~: ".-.ll a<JI ft:illi 'ffl·~~ 80% IY~i*fJto 20% l¥.lRmt.T c 

fl~JJ!U~~ii-*T a" ~$~F1irl3M~ tJ~~il3~~1'r1J~TI8~~J1!. **~-

72f1B~tfnJ~&!ft-i3' iPad #JW~~t~~-i'-IIft~Jii1 i, 1~¥1JBI.J@J~~: "~~ 
r9:1fi3J M~ , :1! t- l'iiJ m~ 19: 1r 1iftl tJJ ~~ ~ c , 
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1911 ~Q , P.&1:;:1± ~Til~¥~ J£ I~Ht'~ :tJI::l ~~ :& ~ fibbt4t~ .k, 0#-$ \[vJJL~ ~,;Jif FnJ 

~~~~h~~*~~*c~M~~~m~~*~~%M~.k-~~~m~ 

~o0#$~m~~m~~*m$~~~.~~~~TK~~mc 

~f*ffij-g, AffltEWf~*iPAAIRJ~~f#Jm3Cafnffttl~c f'rlJ@!IY-Jtt>L.~ ~llA" 

#t :k~~~}t~~!J! · _f[!H_Jtjf .1fl ~ ( Clayton Christensen ) tiW J.£1¥]-fi:tl :tifr1f 8"J5tl~ ~ 
t¥c ?flf-?kl'f.J0-nJ B~:1fH~ T Jcit~f2~~!i!tJ, t!P:HnX.:rn~~tl~~(f.JfllliQfrl1.§ 

~ c ;J:fr ~it*:fn i'T ~JrtiUt m.rt~ ·tt--r ~12&1£Jt rr Er-J$51-fei k'l. 113 R 1r~ ~til 

~Am~~~D*Er-JG~~#~~~.#RW~~~~~N~#fQ~~~tt

~ , )A ffif X·J 1£ :!f. J1t fi· ,~, 1J , i! rF i"" ~~ btlmtl ~ ~ 1#r it* ;ftJ ~ Ef.J Jftf ft m~ o {13 im * 
0-~~t~~'u-AEf.J~~, N~fll~lR, tli~Z.J!J91Ift&lt1MxtffJmo -ili.TE£~JJizU 

Itt., tel~ 1'£fti""1M~ml fi;@Ti·~'fi:tlifrw*Er-Jq~M o mt!Z9#~~::llki2J1_A~ ill~, 

W~tt*Er-J~~A«~M~B~~~W~~~~*MiftoM~~~~~~m 

t~tr:k~.mm, Jt-~1iif#" ~Hi~gtlf#r~·JtAffli'+.~fltlf, rfflfttlrt~~P!~i~r 

it H~ t~ _t:J1t rr ':ft :£j!: , i! JJ:!;J 1f Lhl t~~;;:-fl}£i1 -t2w *~:;ry 8~ t1 ~ 1t~ ~Jq ~ o 

••~~~~~~~~~R:m~m~~m~~~m$c~~*Er-J~~*~ 

f,Y ». --t-n-ft r*J 1¥1 121-t • f§rJ ftu ~ jJil1J'l :fn 1 J" ~ ~ m r ~ 1-t -r 1-7~ l't'~ TM ux~'!P ** m 
T. L. ( Linz-Donawilz ) " ~ W,:;: itT ¥tv Jk ~ ffif ~!it. r-1R $ c f9U kU , Wl-'Ui It! T rz: ~J 
~ t:X®iM 1---( :$ rli :I:J.J , i~fc~ It! lffi $JL! :I!!ll¥1 ,g~ #JT • i.l: !:l! z9J x :i]i I A :fF-6:~ -1' I1t 7c fJ<J rh
:tm c ft t: lltl§- n T 1m~ Mll0 ::!t4J: _\IV. tJLttl , JiX; 7'1 Ft!. ~ ~ Ef.J 7t 1ff ~1f~ -bii {JI " f± ~ 

w J r.J Ut:&VJ!m A:$ 2i Ft!. , !!X~- ~~J-H M. f\lf:: r l,iJffl,lJ f * og ~ Y!R , # il ~ ~;ff ~ 
_t ~ ffr$3tfiHrtf~ ~" 

~fH1H~J~!0PJ( Silver Spring Networks ):!fk ·*$~89fq~~fl:l!fxft-;ff~li!jflj, 

Jtr &b 1-1~ ~~ cB. ~ ~n!Z PT tJ~" ~% ~ *ffl8"1 £-f*~ ~ ri}f \lt t.tJt: . mtJT~i-:ttreJ 
Qs rJi±~ ~~~zJ~ Jm ~~~m" Rli%*JL~¥-J-~x91/F:tt" m7'F.~!!0-PJ ~f!tl:hti 

A ffJ M.Mntr ~ ~1-¥} T lN.~" 1£ JJ ~1ft% -j;] Er-J-*Mntrrffi § I f'FAt • ij2!E}'[ · 1i 
!fffi£1r\f~Wf (Eric Dresselhuys) fffl11f!Jl&f&il'~il11t-=11il~I¥J-®~2F'!'gi5Lo f* 
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RESOURCE 
REVOlUTiON !iiBll® 

AI¥JU1fJlMIJ', tHii~Jt~~~~~4~41t~ti~rftuifl·~~~$, fB*JJl]:f~Jif;!~ 

£~ Tf!tk-ttm" gpdi~131i'i'i~~i1~1f¥ftljPJ W.l!)~~±moo~~? (1'-JT#f:>i(, .xtr&:3t 

.ittfrEn~tl Jt~ te lim o 

-~~~-~~~~~~-~m~~~ko W~~~~~~~*~-~~ 

i*t¥Jm~.mll!1i£1-llif1ffi¥J~f!. rm£~tx-t~"''~~J*m ~ ~®~1ti.J:0}t$~1!. 

fJLf~~~$tR:~T~¥lJ~~~r&~~ Tft-t~iifftHJXJ.JL lffi.EL~Ti!~~*, 0 

~-~m~~w.m•~~~ki¥J~G~~.ftH~te~mo m~~~~~m• 

f~~~tr;~_m, ;ft~~~~:kT-~~~i3t.f*JiJTw*891£*. 1P.Jl~~IY~~o[ii]{E 

~-~T~~~~#tt, ~~~~T~~~hlft~*~R*~*n ~-~M~ 

••M~.*m•~~*~~h0~~w~~-~~~~-~ . ®~~~~~ 

:fM tt]J!~~ o f~~~ ~ tJ 0 PJ iJJt'!.t~i*A~:W IMJ~ltt1-T~~. _,1 -fi~~~ f:!tr-t! a 

53 - *1JJ 11~ j£)[k AutoGrid !:3 tit~.~ ~-&0 ~ Stf, :~f_ffl T ~- t-~ ffif 1¥1 jT 

-jt}f ~ lt it c AutoGrid 0 ~ f~ J+.l Jll *'f ~it 1i fo f~ ,~, ~ * )} ;#!-~ ~~ Jt * ~ i~ n:, 
JJ ~f.1 i~ PJ m:f~-* T m ~ ·rw l£ J¥J ~ -ft1$iJ-i: m1i~ , r:J 19! Et! n 0 ~~:rrar r;1 J!!It-ltlr~ ~ 

~ IW~1t f~!It-11£~ o 

C3 fm ~ 0 UJ ( C3 Energy ) !l!U l'£ itt~ rail J: 9! it! - ito 0 PJ 1¥1 -fttJ MiA~ ¥II 

~ • ~ V! ~J\ (Tom Siebel), ftl!.l {f 20 tlHc 90 :'z.t::ft9=tWJ-€~:lL:ffi-tB~m*Xf411~~ 

0 iiJ (Siebel Systems), ft-$1G~~ T ffl -T~W ~ Z;h1tt8I.Jt.. Fn# 20051¥

ff-ffr 58 fL~7C~·it:0PJ ili~~ T ttl ff:)( 0 iiJ (Oracle )o C3 ~~~0 nJ ~ WJ0 

;tt:$ ~ tJ Lf~1!t!m ;tt ~)($ ~ :kitf~Lf;!!, ~3£. ~ P Wij:f[ oc, ~~~*, ff:W j1:j [ijJ !~ 

tt~aC3~ft0~B~ff£T-~~~Ifi.M0~¥~~~~~-~~ft 

1m. f&~$JJ ft-~ Jtlf~~i.'t, fB W10~~$HI!. flL~ ~ ~:lli!Ai1H-T tic~ o 191Jt.m , ~ 

P~~.m~:t±PJ u~r~m,r ~m~.m:J:\. ~Jn8Jt~ofPJm~m? ~~~m1:tt~1*09 

li.m!l!9l!. c i~:ft:*~tll~PJ L-')fl:~1cW~~ [tij, ~-~x11r¥ €l'~WJ{E~$.*1'l 

ff:IiJJt£~11. wz~r' JJ;S~ffl~ili~tt~. l!~~~~~ttt.~Jt8Jf!1NtJL~ili~M:$ 

T o C3 fj~~-0rili¥J r~-tl1"aJVJ-1f!JWr~~t2~~~--[*lJJ~~~tmtf:\~~~1$1~ 
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t~t.m~~!.Y'rmt=!£ ~ 11!1J~*=E. ~~~ ~ ~~~tw*ERJ:IJ!f±l':l~:ili IO% ~:9~0 

3%~5%, ~~~-rm~*~~~+~c~.:Ft!r c 

~~ fil t/fi tE~ 2 ~ 9=' ftffi :i:i Opower 0 i:Ij • i~ 0 ffJ {s!!ffl ::kfl!m nJJID ~? ~y 
~ C.l¥-lffl £t!.il. J.AmJ.fi.X:~7f.Jfl7 'IV.·* c. Opower i~ Rl ~ _t tE. ~:Jm 7 ~ifij)lv.m:r-t 

09 E };:j] ii ~ 

tE F -~ !¥!. , ft fn * ~ w: ,~ 1r t:'r4 ~Q fPI ::k~.w.t~Jt!L mr-~~ ~rr o :m ff 1 ~?J-* :trr1: r 7ru 

fO LED rtrtJJ(J{J~>J rtb~o rm Fl.{£~ 7 .rp, ftffJ:W:f*ii"~itlJ.illJ~Jti¥Jm:JR

~~~.&£M·~~-~~~. ~*ffi~¥mM~~~I¥-J~~o~~~~fr 

* 1s13 "~*!JEP.& ~ 1 ~u 7 ::kft.. m:!$i I¥J )'~~ o 

ft fn -~A~~ i-t nx;~1 Ft:J Jj -1'-.:k~ lt9 ~ , ~P atm o atm nr r;J R -p;q 1'-/JTIIT ** 
mo~~~~~~~*MM~~~M~~~--~~~.0~~#~~-ciD 

f4ttl¥-15.£Riit&nn:fl§t'~? ~ft·t1:1Y:*~rl}].llk::fl:r.t~~nfPI-W(1~iiJ:lt*? * 
lli!:JE~V.~u*;(-f~-p;q~fPJ~ l-_fFili~~B9#UltJf, *19. "aJ~~~~f!L 
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sou 
REVOLUTfO ~~*$ 

t•~w~••••••~·-~---------------------------------------------~ 

HcvJ To C~~ture The Biggest Business 
Oooonun1 in a Century 

' . 
~~/j\~ 

~~~~-m~¥$~~~, 0~~~~~~-~*fi~~~*o 

53. t11A~Jl* ti- : 

~I~i!t-1-§~.Ali*jij]~~, Mrm1!~F , ~F~tJ~D~~O~o 

~~-~~-~-~tt. ••~m@m.•~~•*I*m~o 

u~~tt~-tt~o7·~-~-~m~-*~~~~*fi~~. 

EfHJtOf~Y-~I".~$~ii:k1-to 

~~~~*~~~~~~tt•m~~~, #ft~•m~~•~• 

~~*fi#J.iPoJo 

~IJlit, jJ!IJiit, lij.jJ!IJilto ~~~~$Jtfig11a~ID~$5t~JJ!:ti:L~:±l 

@,~;~~ . 69!1J8~~~1JDAjij)~z*o 

~.ij.flitf.JjOjft.it. ~~$X#fD~~*~~#tl¥.!1~i-~%B~.ff-~o 

·--------- ---·--------------------- -------------------- -----· 
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:eft [§" • NT~ ~ ( Percy Spencer ) M * ttf! ~} !i] ( Raytheon Corporation ) 

J-.J=l (f]~{fi. [fM!frfiu 1945 ~. fiP.}!li:ft~~~J!~M~~TfF-IiilM 

~~m~~~~*~M~~~ffl~#~MBm•amo m~0~~~m~~M 

~~~m~*~~w~. ~~.~~I~~m~~u•~~-~~~h•~• 

1tT o .:P~, WT~~~~i.l!:T J:tftt!!fm£1-f1~1Jt-F®~foJ~&GrL o {ti!ii\TJS.**-!l , 

~Fn.lrlfrJ i'i!ttH TtttW l:~f1-f5H~ttiJ*~.t:o 111!.J±)Jil!!.~ T-1-~~ifi, ~;t~~:fft£:1! 

fizf4~~ffilll)u·-M:~~±ti!.:Ji:t.1: 7 ,, ~Rt, Wf~~frl~P1Hf1m1J,GI 7 --t~mt~-T;,lt~ 

~~~~~~~e~m~. ~~~~~-~~~~~-~~r~.~~~m• 

~*I¥J~fil~~ftfil!.t9l* o T~. Radarange ~ilt~Mg:T c 

fi:JJ!{:jt}tillt:.IPf-F.~HH ( 1947~ ) JL-¥1f 1.83 /iC~. 340.19 -=f·f£11! , ~1ft 

m~sooo~~o ~~m~~*~Mn 5 ~Fn.~~0~~~~~*~tt~~ 

71:1P:ti:0PJ ( Tappan Stove Company ), Fo ~~1J-~b:Jjii9: ·rkB~1fl"~i&t~~~~ 1 295 

~Ji, {8~-'tffl":mJ.:E~)c~ o fiJ-'tJcJttflj l9671:f:, ~:fltl0;:iJl&f4JT~PJ'1J ~r:t!.Mf 

~~ ~ ( Amana ), Jt·m-~ oJ~~tEJJJ.l ffi ftfi*& t.89fi&~·Jt1/E1fr'1;J 495 ~7Co ~ 
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LED :Ji~TIJ ~l~Tj!)j~IJ~.iffi~Bt{t ,. 1907 ~, -{.lz:flJ-7:*1±*~ D~ -~~ft. 

;t®~ (Marconi Laboratories ) fVFJ{x~x~:b!i'*. ftl!.i1FB.¥Ai~i:i~#!f.mgl, 'iX 
JmJtrr-~tf:~i*--t:.ti:7't ;; J!lj 20 titre 20 ~{-t, LED M~ T. {bl -f:~f*1i: · 

#ffi~~~~~-.WH~~~#*~~~~-m~~o ~~~~~-~&~ 

:itt-$89X:~. 1IiU 20 lik~ so q.::f-tifn 60 !rfft. ~ T-1-T\I~_xif -l~f*~ T ~it!: 

- ~a{] T fh~ c ~ Ht*~~:lidtJlfJUx *I¥1¥WJl o 1962 (~' iffiffi Fb/1013] a{]~ 

{Jl:T. ~~IIHMf'F :1\ [ 'ijf ~Jitili tl:}'t8{] LED ~T, Jlt~ LED ~f1f:MitE r~j ~ ~ tH!.m. 

19~~ot£11JfJffiJ,f&J-.. I¥J1~mKf c lf-M A9 i 1 - ~~&if:!. itffl T LED ~T, ~ J.-J.i!#iTtl'i ~ 
ajJ.f{;, [n]n,Jx~ ~ {n LED ~T8{]~fflffi11J{J]~;ffi~:tJp~, J/~[29:fF. ·=F LED (l{]j(:J-~ 

1=i-#W!t!., mLB..7'tEI<.J~1l!l1lH~ c 

i!1'-1f\lf!_1ffill:riiW7c:j=jE~, -~11 LED ~Tff.JJtj~Jjt~:X. =--~~~~QfoJ#jlj 

;1li l±l~~ftl~~H<.J LED iT Jt. ;tl.W.tl , ~ ~ :Hi-~'@., }_Arm ~r ~~ iJWr#tl Hi a.:ft1 

M~o ~tf1M~I#iffJ~~ T ~ofiiJf~Ji:lm.~~ifiJ~*-#1*~ t-1~-:1?&, :1tfl~tilHH-tl! 

1~fUT& E,; 20 1it~C. 80 ~1-t~s)j T~~8{] LED tf, j~J2-.t=Ji:!:XX~-1~ 

:fui r }!1'-jf!!,.tj(~*~ffi¥, Ags~HRHIJX1~7ta'~~!~J:{b'i:x~'iTYti¥IiXf# ~, ~Fn, 

ft 20 1ttfc 90 1f-ft, H .M 1t~i~ nJ ( Nichia ) 1¥~ 9=J f11~-- ( Shuji Nakamura ) .1:1-k 

1~ T:tf~~if~i/r%Ai.A.:l-J/f--aJfj~(J{]-J!i!flX:mt-1m.tz:s~ T ~f!!.(t'~ LED ~T Jtc 

~~~t? A fr'J nJ L-'J~~!nl 89;~~ifi¥1DC1'£-~. ?:&f6~:f!Jl~-t YtiiL ~~ 

LED iT J(:IJ{].li:AA ln}D;f-tl!l!'*fi LED iTflJl{E nJ J..'.J~ ill R :I;,qiTt~~ ~fl~~lt U ft c. 

Ejjtf?}L · 4-~w~+ ( Sir Isaac Newton) ~1~1-Uif1t~. Afr'Jff":X~Ji~ffiYf~lEt~ 

t-E --~nJ ~~{LUJCo 4-~Y! ~R·f R ~Jtl~7't~-)lf:Jl')tnX;J)]~~f~ -( RJ't~ B .M ft 

'+- 'l} ~j Er-J LED iT lnJ R•J }±-a]" V.). ~ ~$ J1r ltP. f9! J+J , :i! ,~ ~ ~ LED iT~ }t W fi 1{jlj ~ , 

:ittA ~-imEI<J~~SJj~/~9=J c Vlstrff~fllii~ 111 ( Agilent Technologies) 139'!1 ~ • yey 

tt ( Roland Haitz ) itr~ 1¥Jjfy:f!~~i.A.:fJ, LED iH81ii!iLnX:*-4li 10 {f~~f~ ¥. 

11t ·nu- Er-J 111 o o J! m.~ ~~ tYJX& * f'l"r?f-= .;:J FIB~ c 
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RESOURCE 
REVOLUTION :8inl!'t!$ 

LED~ Jik-#~~1lt£5ki¥JN4}o f±,jvj-.sg{t:fRI*J. ~ff1&,@1~T~#W! 

-@.I¥-J£M~, i-zH1L ~~K~~bi- -ff5~~~j[o W:~ )'J:f~~ :g:ftf¥!P~*Et''.l 

~ -T${4=#.)i:Ft!L-t~~~jc:@JOCI¥-JwJu(riJ a J-ijfr;I.--!f!-M LED ~ag~tz:~Ji1~1ffjc, 

[2ffmtt!~~1t~:e:!"o {n{r:~~ LED ~TfN~IYLJB, LED~ -1~11}~-JY!f4$:$ML 

ffif~$;7 -;fi1ItjUfE~o ~~i!ffXilMH&IEIJtOi:tfxtJi, {S/EM:tl~4.:t&:-~1;0 PJ 

M~cliDM~~~£n§7ci¥-J~ft~~~o 

LED ;tT eg '£ !& mf ~~:OJ; Jm:il 50%~80% eg i& ~ o lft A189 0 P] * )1\j -W: --!f!- &it 

Jftirl~-J~ LED tr JltA:*:A rtJ:I:~ Et''.l r' J~Jit, Jt·Jlti ii.i~--=t 0--"~m M"~~ tc~ 

WJJmo 

1~.1f-~~~ AA t~r_t :Iff. f!J 7 i!.r.?, o 19tl t,zo. :ImJ+l Ft=!. ~i~ §J :T-ItfiN Wt Jt{~t;t Er-1 8 :IJt 

n~%.~~~*fi~~o~m~~0PJ~~~~~~. ~20~~~~~0~ 

!I!, Jtftf'!~;f"U~ffl~K_\lv.%-4fJ~-fi:rJl& 120 fl~JC. ·iffft;fiJ~l1JlliulO {L~JCo 

iE j7g iJ~rr 11t • 0-IIJ jt :/F ~ -r r~1 ff;ffti;f:~~ o i!!iffl Et! 4:0 nJ 1§t~- :W i!J Et! 1fr~~~ 

B<JIJJ~~tl:. rm£BT-tf ll ~ ag~~xt-¥, l!-tf!£0 PJJt/f~ili!.lilllr~1£f19f¥ffiz 

-" :t±~1'-nrtmv-1. tt:Jf:E~J£~ r 1oo §:iF. rtr.tJii*J1X:ff:ff1-"1iiL**m!-L~ 

;;=J • rm l! JL * i~ PJ ~ ::$: _t ~~~,IE -T f1J! tfi: o ~ ffl Et! ~% PJ fi~ iiJf §l J,. 91 ~ ~;t 1J1. iA. 
1J, LED 1i*~M.;J-.fkrfftmB:ifmL~QI~Jl~Jl1JJf#.f~:qR:t{fa 

{E :f4 f~ 0 riJ ( Cree ) J& ~~:fl. LED ~n ~ _llk-%- ~,_t. liD J-tj Ffl E( i~ ~-iJ ~ 1)" L~ ! 1\ 

~~B~M~.llk%.m2oos~~~m*~~h~Tili~*Mo~~~~m~ 

JlW-. rff:I:J.J_tiUflJ! 7 ~#:~t. P.TI~:!X#C~21±1n:i H:tH:.tJ kJ,Yrll<J1J(ciJ'li.f&o ~J+J 

Ft!'=\.i~PJ ~-~Rtm.JV.%-H7H7""fffl'. Brr VJ fi 2005 {f~, :ttRl{~jj if1l*ffl Et!-tm_~V.*~ 

1*~~7j( 7 I/3 c· f~{~ LED :tT:OO:fr{ErTI~-fJ 1-.R ~ 2% l¥J{5t~N, {IJJ]lffl Ft!t:t0PJ E 

i~~-i~frJ ~ ~ o :tR~Tft:J}H'.Jtie-¥ Ac 

~ ~li*:NS~M;f"Ufk$1+1 ~Jf11JJ~?iFn -T ~f#f~~c itJli:JL~ ltL, :bn-t!J1M~.TIE 

ffl~~W~ft~~~m~~~~.~-LEDrr~M~~M~~~1J~o~~ 
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~JM9!tl~7-tiF$a~Eltfn:J'i¥1ttfM=~ LED it# t imJtf=&b.ffllWl.R~ 61'-Ji o 1* 

~~.~~-~~*A~OO~~~.~~*¥B~~~~~*~M~To 

#--------·--------------~ I I 

~-----------------------~ 

03t$~~Jl~ ~ ltrl:~$fl;h 1ffi II$ 

i~~ fOJ~, ~7J BifH:f:)i~~ ~~~LED 

~~~~-ft~~•*~Moa~oo. 

LED iT ill 2020 ~IT~ a~ m !m 9=1 t¥1-ffimi! 

~~!IJ 80%0 ~~"*~~~~ffl ~~l}t 

y 1.5%, ~i:FOJ~~~j;fl30 *~~). 

?'f 21 t!:!Jc~M 1 o ~tE5RlM . Et!iit~~~Hx~%~Y 250 fl~:rco fs~ , ffl 

~t¥J~•-~•~~*~~~**o~~POJ~••~2~-~~~ , ~W 

X5t~Ji!f.t1JO.x-J Egfmtt-J~*Bt, f~#£t(-J0;!:t$ik:1~~~%~ffiill$~1io 

'1.11t 1111 ll•t, f.~·~Jt i~ WJ ~#1J\ ~ 1£~ ~R 1£ T ~ 1'-~~.%~ ~\U!_~fJ\!a<:J.tJL.il!i o f-:t 
t~-0 ~T 1987 ~JlX;V.., '1lti11¥J~fJJ\£f4-~1iiJfJi:i~ PJ (Cree Research )o ~%R.l 

fi~Mm~~M~.*~X~~~0~mwm.:r:uD~~ft~ o ~~6~m. 

0ffi&~#JO «~Ta~~~0~~m~rR~~~0~~~XliD~~~ 

~,nR~~•m~iliT~B~~ftuD ~~c wm~fiff~Tnm. ~~ 

milim~~~M~~.~~0~x~~m~~0~~~~~M~~~~. ~~ 

~~~0~~~~~-~~-~~*t~~ -~MB.~~~-~~-*~m 
rp)JO~{~ftl o {F.-~~111:.. t§~ LED (lgfiX.2j';:;t(,*j, J!-t-Tt.i~;Jt-ti:ff{iM~flft 

*i-1 LED :tr .k:ftt:ht~~:f!i!B~l;H~T o fE1¥~fJ?.0nJ~./t~-t~Xtii'<J9!-!t#:ilt~i~~, 

- ~ KS: 1~ttlt-71f. ttr -*iff!~ m fM frJ:It*m ~ ~ Ll ~ .~::ru ~:lltii·J 0 
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LED 'ltM tH s<J Jt~i~ mift-~ tf::lltt . rm :;r ~f~ s :-tJttr r~Hl~ *¥: tl R 1!.~ J't . rvr 
~~M$M~k~"#ffW~~aWm0ffi~I~~~~~.&~m~~~~ 

tr~k~~~ma~~~*·~~~ft•**~*~~~.mMT#ili~~~o 

wm0~~$&Bt~~*~ffl.~~mmm~~w~~rc0~~~&~~ 

T~~~iJt)EJ'9fff(if-ffiJj~_!_j*~~iS-{t~:f1:f:o fff~'ffliJ€ilf-~-lJl0PJ~J£ TrdJ 

~.~ftKF~~~~#~N~. ®~~tt*ili~m#&~~T~£~~~~ 

sz$ x;J J-Er-1 R f!F o i~ l;lJ 8<Jif.t81!HWLffl!fr: B i£~i!J 14 {Z.~Jt, mi R lVI ~ffi ~ nr~ . 
:Jg Jlt0fi1 ll'frtf:l~diifrl::itiU 7 751Z.:f2JC" 

:t£~ P *~n rtn, LED :I:T{J)f&-fi1M:-G: B':ift.a-~:rko :@{E, LED :I:T;ff%1#1£ 

IY-11!f1fi:JI;.rm-t- s~ 12 *:It. ·rrfi u ;.t;.uJni!Ht'-J~1frar~J~H~ 60 **. ~ fl tc<rtffii 
t?:+ftffr-~c fRffr-~IY..fF~JtJjt;fM~H~. JlJTV) LED J:Jag~~~~Jt;fljft}-1'- 4--6 

~JG. fiJH1, 1fi-%1-1~-h'Jt1t.~.:f*W: LED :I:T -~ ~ JJ LED iJ8<J#'E~fi!:RfiJ R:lJUT¥{Q 

~~~.~~-~-~~~~~~~*c~R~*~~~~~~W~~a~ 

1;p.;T!Wf. Jiff~J., LED ~TrU 2025 ~8<JJ1t.Jf:~(1.--1~Jr:. 1 :kJt.. tUB1~%.P Pti~~~ 

it$~ LED :lJ,, 

iW 1Jt t'-ff j "PI ~~if~ ~m LED 'tf B~ ;lt flt!.~J 51t , {B l2;: ~ ~T-51t# l1E ~, lE:~ /f 

lli:1-T'l*A ,'Gf, 13-~@: ibJ:il J1t £ 9! ~ $; LED :I:T o LED :I:T Er-1 ~ ffl %1fff ~ B ~iT ll'J 

1 o fff, fffi BJtt ft Er-11~~ ~~ 1! Y • !lt)r~~ 1f Jt fill# ff ftJ-9.L it %1J·0 ~$C. *111 

Lmn*~~~~~nt*mc~~,Ir,mm~*m~m*B~M~~m~ 

pt*agifi )Jtll\2t:!lt1-T 7 ~~" JJtj~. LED :I:T_If:frik~1~ fftJ.0:FrH.JJ!~'tj(Jf~Wi, 

{9rJ ~n LED ~ t_m {JL, f· tf~ *, i-t~ tJL }# ~ ~ LED !kif -fil ~ $ R'J ~1j if ~T k'J 11. 

LED )"f!i-/W:I:T" J1Jr1=f)!Jicf::.@:J-HF~Q:fr)t__;~tkl!t'Lfli LED :I:TI¥Jfftf*, ffi:$1 LED 

iT u<Yr± ~~ 1~ ¥rJ ~)[ ~ o 

CD LED EY''ltt~:!t~, :i! ~i±!-·U -1'-~.1,1L 5C..illiffi-g-)T l:a{J LED Hl'E!!,#-~~-®.H1Jt.l:frfl-¥f.1X:~. 

4f.i-trJ:J1iJ~Nitft. Ltrrm&::·fft!i1i·Urri¥Jxjill. f~.!iY:tr, cJ.~:fu:ffA:~~~R-t Hl~~JW.:fRJliJ-':!.1!~.-
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~1-t, rxlJ941t1'-iT7@El<J'ftJ=M~ I! K, ~lltA~J:~JYT~ aq!fTjJ"m~it~~:k~M~ 

~' o ~*JJ!~ nf f~ffl20 ~(J{_Jj:Jmli~t¥9-:ff 2 !tp{tffl%-tfri(J~tJ~H1, !QIJJ%J!W 

.$ F~~ 7 90%o 2010 ~. l{~,g,~3'f · fl1! ( Joe Biden) ;f!JB1{ffj~1mt~~-B=~Ka<J 

*t!X (Steven Chu) ~XW.T;f-:-1-t.R.i~~l~,$. :tf]i:fr5Jtf'F1-J ~~~lr$ !=J1.H~ 
~l!~ ~ (American Recovery and Reinvestment Act) (J{J - $)t, f:H~~~P"J)til:!: 

8~1r'!f1~ii*mtl:itl2f.£t1Htt T-~ttlt~c 7t~~)C~1-~~-x-t IS c R~~ ~-.il:!Jr1~ ft.B1, 

·~· itllt!.B"Jf·"F~~~Jt~~~~*· fi!!.ti·x;J~T~f!.li"Jm~Aii.1~ T~ittJT£~: "~-1'- LED 

t-nr:!~~j;' A.? "*"*:XI'nlill: ... ~-~-1-A.() :ftH+J: 20 :q::flfj1tk: (JI~:.tJ¥E!:ifiJ~m~! .. 

~~~~~~m~**~~~~*~~~~~-~o ~Lrurr~~~ 

R~~eAm~sm~~*~o ~m~~~~-~~~*h~W~~~.~ 

LED tT ff: ~'{X{5U~:RX.I{:J:TB{]Jlft1ftJ&·ftJf&, ~{fJ~mf~T-*~tj3t~}f(J<JJj]~o 

lisi"J-J LED :J:T~iL IT f. ~1* 8{] ~F.lLt, A. ff J Wf ~ ~f/Hil! {~ffl ~}:ftj: x1:jt .itHi 

.JQfttl o LED ffof ~ § lYJ i)~lli, 1~!~-R~~ %ir~~iU ~ 5'I,P.tHMW:* 8~:J:J )'tg!ll~!J, it 
~ HHm~R':JftP.fHllift o LED :J:T'iil~8{)1~!~~~tr'i-fr, j];Jt)EJ:Jiill:i1:~79!1Hf:~m\j(, 

~~ ~ )\.tt ~1J[ P-J ~~ t!X -~ ~ $t [t~ 12 ~·ti o LED ~T :i1i TiT ~ 1&.~ At fF11 Ex>L' ·tfl}··ifnf=fi 

~~-~g •~k. ~~~#~~~Lrun~~~~~illfi~*·~*~~ 

~:>JtU1lffili;J,$1Jl!P1~'J·I~ ~~*.MJ~-m~o~ -3i:1f:'i~:tr· ~~j;'x1Jt!. ~ B~~·"f4:~*. 

FnJ A ·t t9: ~ 14! ~ B~ -~ ¥ifd1 o 

LED (J'~{ftJLlt&*#I· IlJtl.~:Em5~·11ft!-illA o LED (I<J:Jtt~ tt B ~ffTil-iJ"fJ~ff5f! 

J~, i~'.i'1i~rj:@fl[I~M;J,~~f-T T~~1¥.11JL~o !Efj:- 1' LED :J:Tffit~~lr §~I¥] 

IP ltl! :1.t 1: , ) t·· fiT ~ !fi ~rt! itt 1-T t£ fljlj o lJ! ffJt ~ -0 "ilj * ~ g f~ J+j T i& ~ LED iT 1f!.W! '@. 

~iliffl,~®~~~~*I¥.J$~~~fi:.tJ~~~ a 

Mtl.. ~~ LED~*ffi~-~*~-~~~~~-~.~M~ffi~A~ 

-!f!~JtB¥.?.1ti'~, LED **ifft~r:JA®!t~a~;&~g'[j]}t · Jtfta}j, l(liJ3.1it~J!ocf~'fR, 

-aJi\r)j;~~~o 
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l*llltrtr~• rfftEA~tJL~. 01§] i1J ~.:J.1tt'.WJ LED (J~~:U,f.ttf:!t~#fl6i-*, ffij 

ll~~Jl~'J8Jtff1lfiJ3:1,A5JzrHiiJfflt~.IH::noc*. JAii'ff/1'~-=ff~imfHEt! ~0PJ-#tt 

~ ~t/Lo 0 PJilJ~~~~~l:lftttftiHI~~{tt. llJ.t!J~1JvL.~~(l~~-F71; P"J ~t~~!~ 

~-*~, x,t:.I:T¥!Qr*J flg1t~~~Y:~B"J~ifr5JJD ~.:J.;ftJJTI; ~ llf ~J-r~15-IJEtlH3ttfcft~T Yt 

~71'~ 89tx{tj:; .llt~Hf:ff~1 ~P~t1tkJJfl:%- o 1£/F~U 10 iffi~R{fri:J ~. ~1'-Rflf!JliTi ~m 

1'j~~ J-.kt*i!~ !ffi!flil~ 1-rt*if it 1lE o 

0-------------------------------------------· ( 
( 

;kit 8! if -f- ~* ~ fD 7f :;!t LED ii * !¥.1 ~ 1~ {iE , : 

ffiFF ~ ~ ~ ±fiJ. Wi i9: LED :fi * :f2 B ti ~ -K ~ ffu .!ffi a~ 

~*o~*~o~~~N~u~~m~~~~~' 

~~~**~~~*~~~~~~~o~m~~D 

m~*~~ ~~tt~.~~A~~~-~o~* 

ffl~~~£~~~~~~~~~*A~~~n&o 

ffu1f1£,~Y!1'~1:t!!X't~!!f.fffi-5mH~H~~~JT, ;ftl.Fih\l~~ 

tt~~~, ~~~~re•~~~~~~Mm~~~ 

tko JJ:tJ§, ~~A&,~Ji:jfti:E~*'fi~*~IJ~flfJf'aZ. M 

~~*§~A~~~F~~~. ~g~~-~~~ 

Fdb~!tJ~o 

Lffitt*~~~&~-~~~~fi~o ~~~m-.~~~~~~fi~ 

16'~:J:W.tE8JC:H!1::Yfi4il-, ~tE LED ~#!IJ~ffi:A: fl~J'fiw:m: M"WJ-1'-t=cW:t~WH~~f 
ii *, 1fri:(!!b~fltlax14ij1'"rr\!YJ~iJl.t!IS~:ff JVT/f'lnJ o 0~~: \lk:fJlt1;Jjt;a,:~ jg m~aA 

m@~*~~~~M·~~~oDfi~~~~~~~Lffi**~~-~~~ 

~=*~~m~~~~~-M~*o Lffi~~T~~~~~~~~.~®~ 
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~~-- TX>t~~I¥-J~3jto .00:~$r'lili.~~f~~;f§~Er'~l1E~, ffi :19 .R~ LED it* 
~~~~~~~A.mR~~~ft~~-~~~~~~~~mmfi~n 

tfr-~ !:f, ~ff J~·4i7tt~r~o{oJ -:Rnr !mf~Mfi* ~&~oWil~f=~~m 
m5&m. 1E7.tl'Jmtt**m ftB~_t1¥.J~,g. an ~7lff*~*_t*~*~rtJ _t~ 
RlB'i' o 
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SOURC 
REVOLUTION 1!~¥$ 

~ -----------------------------------------------------------~ 

I 

Huw To Captum Toe Bigge~)t Susioes:, 
Ot'pcrunh.y h1 a CBntury 

$111/j\f& 

~~~~~g~~$~~~~~~. -~~~-~-~~mo 

~5~-~~*~N~-~~~l·~~7M~~~~o~M~ 

*~~~*fi~~*~~~~A~~ft~P~MW~£~~*A~~ 

~fl~£o 

~~i:1~-tfltA . il '¥'~ ~r±P1*~11~..t.~JJi! * -=f ~~~* 

50%,...,80% ~~-. R~l!la~J!tf7~/f'.@~)t~f{!.W.~~:;tto 

~@~M~~~~ . H~A&~-~~mftM·~~~o~~§ 

mwr~ ¥:, J1~~ mtb.J~~~~BtfBJ?:ti±Jt'ffuF~..t.o 

~~~"·*Am~fl&~at~mh~~. M~mfi~-tFB~ 

WB1Hl"ti?&io 

~r~~~~~~~~~~m, ~~R~~~~~~*~· ~~ 

~~e:*:I¥J~JJ.J o 

~- -~ - -~~~--"~~ ~-~M --~··· M~~--~------------------------ - ------~ 
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iitf£ ~ill~ ft 
~~w~~;tll!m~a9*~ 

o )~~i~m, foJ*uiJtJT 

o I+'f*~~x.AfOJ)$ , {f~~~:;t~P». i51wm~ 

© ffl.Pi*~~ ~ F~§M~~ill! 

© 11~1Kiffi:k~~Fit-J~=f~fl 

0 "B!Jftr" ~f!P· , ~~li<$~ ~Im 



RESOURCE 
REVOLUTION ~jJJ&if'P 

+ ~a~~tf.Jlli~~:PPJ lll.:itWJJJJtJJ~JlA, 1tkff1tE l~:tk1.~FB7/Crti!tm~jc 

_A\... ~Bfj~, ~Fn1£:&r'AJ LHf.~7Jctnt~1t:ii. ~1i:t:bn~(> ~ fbA~i!fJtJL 
tit ;ffl ~ft!l fiif p ~ ~ * r ~I fMlffi. ~If:* ~B B<J ~~ 0 6 tlt~C. B;f ' ~~ :Jt~~ IY-1 lli&Jif ~u lit 

~~, 7:1 !1t ((it± T R.1t:W- ~ (Justinian Code) }_m)E, AA~P~lf "~B:lt*X" o 

fOut:A~rFaff1f-tJP, $~f4ttt!tl1ff~fH¥ 11: T c x1jc~B~~~ T~1f.~O 19 tittt2/t 

111!1i.~lllto ~At, 1§JitJ1[~ • ~~ (Heinrich Hertz) :&:Jm, tE~:>'~~~ff~M""f 

ll!fll:~~ tiJ:£5sHfJJ<~t, ~-Jm~JmtEt1*fF1g:Jltlt!.~ill, #:.i:~Jfl.tJ ~~jc~B 

ff~.t& ~:ji~~:fiili <D 0 

M~am~~~:Jt~~m~~~ruMm~~~-0~~2ottt~~~.~ 

{StY-· ~~Wf:t§~)t)tft!.5&@:!it*i~Jco ~t§Wf:tE ~DJif~ 26 Y. ~-{Jz~tl~IJ 

~~~~{lL~tf~~+o ftl?,X~ft~~il~~~}fifl-J[R, {R{JJtfc}E{tJfJI':-Jlt.§i-A};j 

~~~['llJlM!, fnJ~'ft8{f'~,frjj(JJJ. },4t~o 1905 ~~A~,~-~~_t~Ji1; I¥J--ifo 
~-if~.~~~ffi~~Ts~~x.~~~I~~~tlr~rJlt~~@~ 

CD .btt!i#l:.*~' \IY.Jjj J'i.wl-~~~ . m J'it1J0\ ( Alexandre-Edmond Becquerel ) T 1839 {ftf_ii}f 

~-~-~--~~-r~*~~~ww~~~~«~~.ffi~Mtt~~~~om~~~~ 
~~ffi~J~tifi*. Yf~Jf!El'f.JWf~.Ift*li:fi;lr4lt*1iJ-f.II¥Ji~·i-o 1-i~FWf · ~_!Jl_~ (Charles Fritts) 

t883 iFf:f~WJ..J& Tt&iif~J- ·mjt~. ~r:w 'fm-tkfi!il~:;tltEifmft! rm " ffJ.mE£!.·/IE,.R m;~;;f¥1J 
1%1¥JA~~~~*~.M~~~*#~A§~m~mc 
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J't-T-Et~J'Ii±l!IiJt91:9?@: Yt FA J't-=ftli$t<D o -E11!~j}:Nf ·lJtj}: (Niels Bohr) :fll-~:£ 

»r · ~Wr~ (Max Planck) :;tvt-J H{]ii!f~::f15f4~*ffJ$1:f*-1lx,t~INWf±fi :ft:. 

~J't-=ffi~~-~IT~4N.1B~~~m-~~~~~~~ffi~~A.~~~ 

i~fr 1920 1:f~~iJJT J1"£ti~o 

~~~*~-~~~~T~~~~.1o~~~~3o~~£#N~~~* 

•o~~•tt**~R~~~~~~~*·*~~~-~~~*ff•mo~~ 

ft~~~~ft~~~~~-~~*ft~ffi~.~~m~*~~~~oW~~tt 

*~M*so~wa~T-~~Wo£~.~~~*%~~&~~1±$~~~ 

1: EfJ fai* ~;f!l~~ ~fe. 0 

:Gffr ~ Q ~ * ~ 1* ' ~ IEI7:J Et!. mt ft~ ~ L;J, * ):£ ~ fni)Jt ~ Et!. ff £:£ :ii ~ 1fJ ' {B ;(£ 

Jt1-tk!fmffl:!pf$:/Ff1J~,F.\o 1947 ~ 12 R, ~- · ~ R:fU (William Shockley)~ 

gf.j ~ • B T ( John Bardeen ) ;fO ~ j}: tt · W t'I ifWr ( Walter Brattain ) flj J-H ~ J;f l:t!, 

~~~HiE 1± J;1 )F ~!J@:~( Bell Labs HIJ!JfP ili T m-1--diJ f*~ o fk*j}: · ~)F( Russell 

ow)~~~mMa~~~~~o~~~~Et!.-~Et!.~~~~~:fr-®.~B 

J'tf=1:Ft!8~, Jt-tE 1946 ~$1t~~ TiE*~E~~~'(t!!.~1j-f1Jo 

m jJ: ~ %:~ ~ -¥4 ~ ~ 1fJ x>t ~ )F ~ * m ~~ Et!. 7t!!:l1t:rr T ut:-zt3f tt o ¥U 1954 
~. £Et!.XtJ¥H~7lilJT 6%, ~p B J'trf16% IY-J~~fil~rJtJ~Jtft7:JEt!.~~o iU 1960 
~. £Et!.xt*1±!n fl{~~~)Z;~IJ T 14%, ffi ~T 20 if:lllifi<J 30 fifo ~ ~E:l ~~Et!. 
rm-f:& IIJ ffi ~ ~ ~ , {8 12" ffl ~ ~ P J l.;A m{,~ JE:fi 1Y-J Et!. t;J {A~Jfl-ME11 oo {:J\:*f, 

Et!.~7:J-~~(~*lllin~~~~5~ffl)o*~~~~~*Mkili~~~T 

( ~[!! 7-1 )o 

CD i!~:Y-~* m $~~ 9J. ~B'!J*Utrr" 1921 ~. ~~wrmrn :i!Ti!JJJflilHi:T fio.5k$1t* m mw.w$:ilt Q 

~~~m~w®••~*~~n~~*¥8'!1~~~.~~--~~-~~~~~~~~ffiY 
E=mc

2 rli--0~., Fu * bf(0:rtlit~fb:li~li:~B'!J~i:ll = ttiW~ Ft C. tH~iiff !1.! :1\~ BiJ'll~:fgff '!1::.7t 
~Xt.li1ZH<Jli::tHt, ~ ltlt!Jfffi.$::.ff Y -~·*'JJ~ ~ 8 c. B'!Jfrrt-, m :1!11m "rttJ :;f;:J"G~~ti" --'=.i 14:!. ffi-'% 
;fM ~WJH:;;;tc 0 *~~ ~:ti"~r! 0 
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RES URCE 
REVOLUTION ~~¥ifJi 

:tllB~~jtk~fRfij1[aqpt* 
(2012{ff¥J~~) 

: ' 1'976~ : c· 43'fELJU+ss~71: 
I 
I 
I 

I 
I 
I 
I 
I 

2011li 
, • "'·. 4rj: l[.n\t;i$: I .04~JQ 
I '1 1 

: 2020~ : 
.'"':$.JP"Lht*: 
'I f \" I 

: o.44~;c : 
: ( Eiit): 

10 100 I 000 I 0 000 100 000 l 000 000 

~~~· 0~1[) 

~ 7-1 ~llrHmE~Jira9~3J ~tt~~ 

1957 1F. ~~£MT Jd~TI£o !Lt.€ , ~mli..\1.1 ~ C.iB.&,®l~tk~MJl 

lli , Ff:I.Lit 7f ~h :itLA. tJi * a~.r~ Jttt ~ 1?51 ~ o 19 s 8 ~ , -f.lz.~:ff 7'G JJi!. z)lJHI{J ~4 ~ 

~r~Wr · **~ ( Hans Ziegler ) ~~ljj, ~OOmlib:x>t:tJI::lfl~bo ~J;fljffl, ;Jt EltEJG 
GI % (~n~~I >AmTI£k~~f*~~~~o *~~fim£~~~~ 

T- 1 PC*f, {I:IJ!f-ttiiB~Jf~~{tffl, ffil_§__lc~An~f.&rlTVJ:JG~~WlTft, f!!.JlJ£ 

pg R~1~~Jttt 1~f£JL1'- .f:J Jl§-tJt~~~o ~U 1959 ~. :i: l~l:l~~ Bf:}mt:7gEJf1~TiJT A@ 

ns~~~~~. ~~~~~m-•~~~~~•~••~~k~*~•~m 
-@., rm~1iJ=f:YlA:ill!Jl£~A:k~I¥Jf.OC*Miu7 4.41 Ji~JC o ( R~'Jiiili , J! 

· r£*/t~f~:t 4It+ R:~iiJ 11 o23 ~::n:: o ) 

J.\.I$J3tmEf~lfi'i1~Jt~-1'-JiQ.~jJ.:.a{Jrn ~. ~P~~*~o ~?!.\. ~ffi~~.z.~ 

~-1-*~, ffi~00~~*,18~p~~~$o 
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:W-4JJ~t~'W:il! 4.92 7J1Z.ff-:67ffi, ltt&H~ff31.152 7f1Z:lL:h*~??.\~~ 7.98 TJ 

1z. -T 5l;l;t ~J. lk 9 .os JJ 1Z.ft-7.k" Wf~ Jfoo ~£IE J!& f:f-T-T JJJJ. 1ffPJ!m?R: JJ~t~ 

&,;m fl~~~~tJUJHt o 

1s•r~tt#£~ffi~m8~ff%o~~~~~~~B.#~~ooAmm 

~!±f=. ~-zvtl5ffi~:ll~J.!i:l1.to ~~nilf~ffl. itJIJX§:~fl#tt:k 10ffi, ;K 

!f~·~t±~t~~IR 1 oo m 0 ~? ~iE:ill:l'f.J xJ¥.z~~ ?It~ 1;1. J&1t o -* Y2: ~wn!~rJi#:iE ~E 

IE ?lr~ffl , 1ffPJ~tt:tft EI~E~ltl!l::til$i ~ 1¥1 n't*, miEI ®·~X 19JJ~Z. 5£ o TfiiH 

h\.~-f*:rm-;-, 1f? # ~Ml1£: -~'~ft!!.11J ?JT¥~ *E.a11 ~E~ o ¥~~-Jt~it*~ A~ 

1f [ijJ ~, J!JNI f'FQJfi~iffi ~ ff-¥ o mi ~001~7!~ a1J £~tfli5tbi* yJ~·MMi !QUS;:$ 

...t1JOXi o IW1~-i1J $JI[!itJX\Jl[!it7J<., Wf~1JJ~S;~-rJii §: :k ~~E~ o ~ #~.)Jf1E~!±f= 

_73 ?JT~ l'f.J~~iii EI~~~;f& 11 ~A o ~n~tt .~R ~lffitt1l£ B<J :k~B ~En't*it• , * ffl 
:tJB~E£Et!r~1t 100 * 500 ~~li~Et!r ( R:ff~OO~Htr:tift!rtr~ 116 ), #!-~ 

;f:EJt 1 ooo 1z ~1 5oo 1Z~7G. rm_§_J!1'n~~~:ff~1tti!Jf¥f*:k~fi~!;J.m~ 

fs] {tffl a1J ~*a 

~~il:'Btlf#i~1~ -J.E~t~~. 013J&,@liA.~}~,~-~I'OJ!2u J!.8PJT~=*fli!.?JT 

M~. 1W.itr3; Am~lm'~J!r_9LT:f'Fo {tl!.ffJ:k:ct~~lt~D{aJ:ff:tiiH:fs!i;K, Ji'ifX>J:ti 

*•~*~--~~~G~~n~$I~R~~~~~~:ff~.Ji'if~£~~I 

r:eXrn~ ...t a t!P~~J!t.:ti~ A'-Jiiffl ilAt~nx, fFJ ~D* /G ~~HEr** , ~k1~-/E E8 

~m~~.ili~R~~~xm~*Wo 

•UBP~~--~--~-&*o~A~~NA~~~~~~~~ 

~~~~~~~~m~~ ~ft~tt*~~~A~~~o~*~tt*ffi~ 

--r- 2 ~tt* rm~-9 .. ~ f5J ~ 7_1<.~ ~ ~ --1'~ 1¥: ~ ~B ~ ~ P fl-¥/1' :f27c:J;.W.,ifl 
±tf!~ffl ~ tt*o 

-~~~~~---o~~~~~~*fi~A~*~~~~~I~ 
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RESOURCE 
REVOLUTION itij]J¥~ 

~~~UA**~o~&~~~~~~~~' 0~~~~7M~mg£ 

~~~:j:£{~~'~S"J~ ~Q" ~~~i*~~&~o 0 §J&,@it£1tJ~J!~~!JfoJl~~ 

F~p~!Jt'E~~&%o 

••~MttM~~-o~~-~~~~~~~~~~~~~~~~ 

~~A~,~-~~~~$~~~~-£~o 

1£:t:ISEFi~i!1'-~J-T11L 1¥-ffJ!:r~ii~*¥11 20 tlt~c so 1F1tB~~nt¥~PTfttl 

~m~m•.~~~•rr~m~.~xm~~~~~~m~Q~-~tt~x 

~~itm~H:#o :t:~Bft~~$;*:t:~, mLfi "~{¥" ~q~F71JJ~?9:~7c¥JJJE~ 

ilA ff119:A~~ ~~~!at~ o 

:t:~8~~~~nt§f,j5r~T "iS@J:im~" o ~OO!Vt~fm7(fiU*~J!:rYrtt#, 

1Efmfn~~**11~~9-*, ffff£lffl•~~tk, m)!tt~m.t*~JZ£JZ£~.u4~rR:t~£J{JJt 

*o ~ffiJ-tl1J=!~-1-Jt;t~JIDt~fiij, ~fiBA~*J:t~~ft~J!Jflit/i*o 
$~k.:t:ISE•~m=~m~~--~~-*~~~5~ME~0~~ili 

?W:~€lo 20 tit~ 70 ~1-t~Wl. J!~xm!$.J~fflT7c$hx~a~~0~o f13~T 

J!.Ilt.«fiJlli~Ji'ZJf:JZ.~r, :t:~Bfmtf.ft} k-f&?&*tv"!i~!lo fffffi~lffiJmft3 OO~e<JE 

rm~~~3RZ.J5. rmfft"TW*. jf-)JDxiJPT~1-tfm~f~m1~H!{,,~:P • .:firm0PJ~ 

~~MTA~*m•ill~*~o~~.J¥.~jc~-OO~T~¥.fs~~RftB 

11· :(£ ;>ij: ~ J: 0 

~at, 1-~~1¥J1fflt?tfff1~~T ~C. n<J~P[IijjJ o 7l7cf!J~~-i~tifl~ 

T ·~#(Martin Green) tE~· R-Yt~~-:h~fi~~~-$J:~~T~Wlo lltt-m 
Wf~~~05J (Cypress Semiconductor) CEO ~~Wf ( T. 1. Rodgers) ~Wf:ffl.mi 

:k~~iiJ§J;!: · WfJJ~ (Dick Swanson) 1± 1985 ~lll~~UJl. T SunPower 0PJ, 
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~-~~~h~~~-~-~.V~~~*k~~-.~~~M~~~ID 

#~-~~~~BoM~A~~~~~~~-~~*~~B~~ffT~®o~ 

~0~~~~0~~rw~m~ma•~-~~~oft.#~Bft•~~~~ 

r£~ It!. ¥tB r*J rr-r~wz~-R:: #f. s ftJ.tfWf 19 ::F IPJ 8{] at* . ~ra H:~ ~WI~ 1¥-1 ;'t;ff~ ¥-!J Et!.1tl!. 

~{J/f'~=tm?t, M iffi~~~IJ.~~~El'-J1J:~t~tl:!. o If'l~I1Hr'J~~~7/G~~tk:8~jc~~ 

-~~~~.~~tt*·*#~~*~~M~illftT~~o~®Mfl~*WW 

~~*' ~JJ.*•£$~Sfto~m~~mq~~~-H~~~~~*m•~ 

~m•. JJ.m~BM~~-~~£~7·~~~~$.~~~197~~~*0 

~$~*m#~7~~I~o·~~D*~0ffl~20ili~90~ft-~~ 

~M= .ilH-Tfi~, ~~ 2000 ~]JJ!;fiJB{] ~ 1~j3qll]".flj:1:_fmtlr!~ » (German Renew

able Energy Act) :7-J:t:~B~~~f-FJ!{{~T~JiJbtl[)il[, fl;f]Tjc~F-I~~mtm~t1cii~ 

-o~~-~-~*~~A~~~~-~~~.~~iliT*~20~B{]~ 

ili. J.ATfiH~.1~T-1--~f£1¥1m:%, itfl/EfiE:l&*1JfL~JN:;f~~~~W:.jo/filJ~~~~f{ 

~~n~•~tt*o~~-~-W~~2o~•~*•~.w~~. ~~~~ 

T *~ %5 , ::t ~B ~~ ~ nX:*@ ~ B ~~f~ =f F-t! jijj B{J $:* , i1IT .13. tt:ltfi l&_t -ill.~A~-;:E 

A9~'5ln o 

.~~-"-----------~-------1 ~~. ;k~~i~~t~t~~~ 7 f5X:rJJo A 

~fjg(f)~*e~M. 19?o ~(f)m&~ti 

3.3 ~7C~.¥: 2013 ~!¥J~.OC 0.15 ~)I;' 

nnEliE~~~f~ 0.06 ~7CEfJlJ loJ£~o 

( ~IXXJ!¥JJ5X* § f.J~~~ 0.10 ~:reo ) i£ 

I 
I 

ESOU CE 
REVOLUTIOf~ 

~M 
/?i:!~f2i~ /-:::... 
r:r:t /);J....!::f=.. 0 p 

itr ~ oo * , ~fJ 1f 5~ ~ =t+~'ll , A ~s fig m !f. 
2~;J:J -®:Jl1111¥J~)~ (moo 7-2 )o ltt.OC*~Mzzmli~:ttEt!fiti, ~t.¥Et!1, 

183 



RESOURCE 
REVOLUTION ~jJJ$6li 

~JrE"jffi£Eg)~:J.&~~z9~1r!~~M~£Egr ( 1±J!l!tifuJ1, :m~~e~~J~ 

i~ J ~:ffl )o CD 

• m~Ft!JJJW>J<: c 20121¥) 
:k!LBt/1¥ 

0 ""SO~![.a-t/1¥ 

tt ~->Ji>J:~J lij ffr ( 20125¥ ) 
~mT-~at 

0.35 

0.30 

0.05 

I:J:(r2:®l:filiV1HP'l. M0~¥;:~ 
m~Ef.lii!l?t~.r~?tmfl.7 c ~~ 
Jj\~{.t~' :*ID!f.±~' 1!:3~}1 
m) oo~, -mur~.:t:llEl~Ulmr 
.(+.fiVt ...t.A~ -JE:!'nJt$j} 

• 20205f{i~.:t:llEl!mJ't 
tR:*~og~.lf>:Illiit 

0~------------------------------~ 
600 800 I 000 I 200 I 400 I 600 I 800 2 000 

Ai*a<JlF:t: ~B~F·d ( 'T l'LIH llcWp ) 

li: a. :tllDft~~?t!1.£rt!.I¥.J.UZ;zjs;.~-;tllrl*IM~m:tr :c 1ir:rlttE:¥fr:?'tlfliN: 5% I¥.! .1M* ~*~ 
25 5¥1'19itfflii-6lr, ~mrs >if.); o.3%, ~fEJttl? .IIZ:$:1>.1 ,~,':tr:~AZ#Ef.ll %" JlX;-*-E! m! 
&*, m~·-~&MW-JE:~~Ef.la~*"a~*~~&ftM~~~~~AZ#~M 
nf.!&-*c 

b. Etif"*{l[~:mtt.~iGE lfxi!E!mM5~Jii¥J::t~Btm.mM~ m" 
c. P.il2008 ~Ef.lli~ G ~It! ffi-~t9:~ ili1!$71H~~*.A..~±M~i\16dllftl.fl~ u Bg(J(]Jit~.~ 
d. 1 'f P'JW3j¥j 1¥.1 lk:Wp ~~(I(Jh.:ft!.:S: ( .:f\:ISEI$MM~!!!Iti¥J ~fl )o 

m 1-2 m~IEJffl 

CD l!ll~ ~L~ 1: T I& 1t? ~ :fJJ • :1c [!13 §~ Et! ?tl1 EE 1 0. 16 mf.71tfl1J#~i*!MI ID 'fW }fg.JlpX; G ~ 1..11! ®~ fi" 1¥.1 till 
Jt:1!1 99.999 9%. .&iTl*H ~ ~:!l" totitl&:4~HmJll::z(,1:j. .:fHN1.Jii~·tBJt~ ~ -1-!9: T-~flJt~;t;lo;tt 
~-~~~-~~fto@:1c~ftEt!~*H~*~m~Jt~-fim~~~l¥.!~~. W~M~~~ 

~~11§~..-R:m tt i9::ff"J.I~~F~" Yf!}l, jcjjS lm$! ~ lfi&:1!riti!#J~!I';f§ tttlflt £r.JH:, 1f:#flif1hiJ 
pX;~~m~~~~~.~~~3S~BJt·A-MI¥.JC~~o$~§.tMh~~~-ftM 

ili T Jt{W. -€.1] ~ , Jt tf 1i11'2i:f$!. Et! 1t!!.Jl1 If~j.'" T 40% :ili $ , .# li.X;f" rt! rtl!* rtri J1H itil:IJO I. IJ ff ~ 
OO~-tt~~-m~*~D*,W~*••+-~&tiB*o<~tiA:1!Tff~$ft~~-~?tl1 
-~~:iii ~nJ;~ ~ , W ~-(£UiE~J,l.. ·;W:tN P~ ~ Yt"' ) ibtJ ~ rftftt:IJ . ylg fJt&iM Tit m:1c jjl3 riM&~ 

~~. ~~~~~~-~-~~~~ff~~I~"~~~-~hU.:t:~ft~~~~~~W~ 

••~~~0~~~~:1cmftfift~-~-•.X~*•r~W%o:1c~n~•mMY~~ 
li!t~ fill' W~if ~-:'t~JlJ.tf:f-F.~ .;J:H~®:ff ~JPkM~I¥.J.jtj~, G 

184 



{s 15~::t ~s fi~t1i'* ill~iAJt .:X: a~1'-~ ~*tit. •• :Jid~~f~::t ~E fi~tli ~ J.& 
*:if/G~o 191J!m, 1C~Jil{Ju)~!.LZ,~M1~fU$t~o 0~$~f]Lf'4J!JZ,@f;fiYfftj.J, ~~ 

~:ff.::t~~HmttJ~ FP~~ § ~*#C~:MJ~" 0;tt.:$~f1LfiJ~&,~ft!t&~~~. it 

"*~·*~"J.&~m~. ~-~~PRffl~#~BM*ffl~$~ti.#Rey 

~J~$~~~:fitHfM~~~o 

:ii:k H<J 3£1t~ 1:. :f±}~H1t1r:rt: f!lttr ::k ~a fi~ ~Tilf ~ l~trtl:. ap~i1J: ~ Yr~tf -tt 
fQif!Wfo ~t£B~1FT-~~:;t§~-T0~$'J..tf]L~~~~:c9f §, 19tl~D1:E~Ilfi-=t 

~-~~Bo~~~~~~frAdm**·R~~~~~~•m*•~~=. 

~~0~$~m~~~~m~. ::t~•*/G•~~•M~••~*h~~~ 

¥-f~1=f!& iJI h~fflft:fi :tf&f-1-~~ ~ 9=t ~~~1 !Jl B/G~1tZ.$1it5C~I¥J-BU 

·o~M~~50~~.~~tpft~~~~~ft·~~-~~#ffi~~~o~ 

~~~~H<J~*-•~*ru•*~§I¥J~~.I~~m~~~~oro••~iliff 

~~~J91B 0 ~~~1t*H:0~$_ill'.f1L¥Jfl~mi$gm~m~x1tt. rJ~t&§Ji!.®* 

~ :rw l§ I¥J ~* o i! ~~0~• jf_ tJL¥!17*-til¥1- fttm ~~ru, ~P ~ 0~• ~ m~ 

~~iPiHJJt rP1 11{£WmHlut1-=ritm o ~w. ::tiiE~~fltt~JJ J)<J.Ji~~£L~PI$a<J~ 

fllli~mt<> 

~1r-m~ 1±m1-=r nr -N~ ~~1Jis-t ~31t1fEJ, ·:X ~B ~t~, rm 0~$ \lv-tJLf'AJ m R:£tt. 

~~~~~~tpo~-®~~~0~B~H~~*~~A·®~ffl-#Mfi. 

/GM~~tf~~:t±~Bo~-~~~~~~.~~-*~~m~AA~~~~. 

tf1~~PJfi~;&~i'~, {B{t~~;f±:f-fj~~~ftfifilbln!a J9TL;1, flli~IR ilJ~~/G~~1f: 

~~~nB.WMh*a~•~n•o 

f£~~b·tni£T, *ffl:*~R~~>J~±*i~A~-~a<Jf~#t~x~. jt;Jt~fi*~ 

~~aiD~~-0~**~~fiftili~~-:*M-~offlfi~ill-~*re•• 

~~~t&1£~~:itH-T~1tto -7l~::k~Sff~~~. JL-SJ!-JiJT1F~*tf5~friM~.L$:, 

r±=ti:~T:*~~~~klffl~~* r.~~~~; ~-1i~{~#ta<J~h. r~~ttfJ(~t! 

-~~s~o~*~~~Mm.A~mm•~~~~~~~amm~~~~~ 

185 



RESOURCE 
REVOLUTION !f;J§¥$ 

~~~ft~rnk~-~~~*m•~.~ft~•~n~~~.~~n**~~ 

~~:ff1~~H9~iJ~J'fL 

xtr~B~AA*/FxttJ:Wt-1-: MiJ*:tWAJ\$tJiio ~~*. jfWf~ (Edward Fenster) 

i;t: "~ P ffl J3 t~ -T !it~~~ , mJ/G ~!lr4*-~ 'it.~ r o" 11.1!.~ I B ~Ill *~B fi~-0 

J:rj SunRun ~~{ll. CEO Z-o 

~~*~R~~?-~*~MIWM~*C~-~~~~~).m~~~~ 

~-~~&.~m~~R~~B$~•*~~~~M~~~o~~~~~W. 

ill?&~? t!t~ :>J<'Jlti!l! JLt. xt r~ . 1P.11B ffl xt J! Jl:~ I*J ¥t~7C~@ o 

ep f5E" ~ JLt. Ill ~¥JJ if~~ xN. ~ • rtJ ~ r 1I~tf1i w * ~13 ft~~:f¥1±33 -1'- rOJ ~ o 

:1! 1-IUJ Jl.~fQT fi~Wt/G t.ll~ ~ H ffif £ A!. T , ft 1f1 i?F Z1J "-€:~ #,IT* 0{] ~ JxL" o IOJ!!! ~ -T 

~~-1'--~, NP*IIEft~B9~*~/flt;li-:ltl!:tie:i~CFM o NP-ft~ffl*~*~;fr~B{~ 

7Pd~it~, {flftif:£% !E:bDit~, J.II~:7>Jtt~/G$¥--~IlJt? JE:tn:rllG1f1~1Wmf~tfJ 

~ , iK 1--lti] ®I -!Q:fftF. r~~ Jt ~ -=f4N~o {B r~ #t ~ -T F u~ ~ %~iR~, EH kJ. A 1f1 

-~N~W~ftaoRill-~~~~~-~a~~~~.-7~~~~~m. 

~*m~*~~%~~25~.~¥~Ko#~*T-~*~•*~~.~1'

*H!/G~~~ 2 {f-fitz:OODJ.IPJ~~fjf~~ DJ.Ji!tJ*'i1=fi~t.Eftt 40% ~*fi,Fzfli o 

~ T ~ ~!l~ JLt. ~$: ii~, $7t-Etl ~ ~ ~ :ic ~8 fi~ 0 PJ :il~il § C.**-fE! :13: ~!'OJ 

~MI 0 -s1n /G-¥!} JW! ltfl ±m Moo (P] 'if5. r Jtt~ m ieft~ ~xt Pi~~ l¥1~9l:!!X:~ 1--1 * * * M 
~f.rl1if.J, mL~xt 13 c O{]mf~mJt:bD 1V. &~o · -®0 ru Bg£31!11:~.33 1~$1i1k. 

f011:~~$-xt-f·El!JJ0PJ ~~~ttiJII. !&1~ T e::7c~~=9Jo J!®-0~=;1§15 

SunEdison 0PJ VJ.bZ.J&if:JBB~ SunRun fll SolarCity 0RJ o JX~0PJ E.g:i}A,Fg 

$11 ~ 1ffF:!£ 1.7 nrt * t:i:f~ ffu o ;lt9.: i11l:Z91 :f:f -T . J£ ± -t-A :JCJN W tf:1 f8t ~ ~ ~ :$: ~ tJL 

Ho ~JJ~±H<JJgJJ!k-fi*f!Ef1~*~#/G~~lf1tl!.ffJWt1ri~tm~w~ma MJ&, 

1ffi~~W;I * * ~13 ~~ * ~** H9 n!l~. i!~~Jr:f~~m1!-mft* . 7tJ~dik 1ffii~;.: ft 
H<J 1ik ~ j!t 0 
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r-----------------------• 

ESOURCE 
REVOLUTIO~ 

~~~ 
.>~~li5"¥ ..c:... 
_I;Q IJJ.r\. =t=- Q p 

~----~-----·------------~ 

1:£~~~$~ e~:fft~&~ct-:rm$.)~, 1§11 

~~~~~~ffl ~ ~~-~ffi~.~~ 

-~~~fi~, ffig~~n0~~~~ 

1±!,~~~~ 51 Ao SunRun 0E.l~~~~& 

& Et! 0.15 ~7C~JJX*1£~JYLt:ti:~:i:llE 

~t&. ?.~J§ioJ~?l&I&~Jt eg 0.25 ~x 

tr~mm o SunRun 0~1¥.J~11J@lt~$~i1J 7 20%o @t~t;t-T~tJ0EJ I¥Jl&~ 

ffil1[, ~?OJL-~tij.Jtft:P~~ o.1 ~7(;0 l!-t-~=F~m~*· &1:f.OJ"~~~JJX 

~-~-~-~, imft~P*~•~m•, R••-t-~#·~~-~~~~ 

SolarCity i~Pl, SunEdison -0 Rl~ SunRun 0 r;~J-ill.~JH1H~t±i ~o iWi~0 

~ (Goldman ), a~~tH-T ( Wells Fargo ), ~IE~tHi ( Bank of America), ~W\ 

0 iiJ ( :imi:1:MrFa"JrJ:~0~ ), ~~~:1'£, :M:~~1£ · !::$*¥ C iM:i:JJt1¥~0RJ ) 

~:1-J~1fl~{#~*o ~ j}:;tl~~~~(f.J}Xt~t$-~J:tt!i+nBHtO'~:I{~~~$, Bf!j 't: 

B~Mffi~f&4:·t11 :*JtifF~$ o ffii'M·trfi)fF, ~~J:ii!j{}j~x>ttt#m:f3t 20~25 ~o0f*1!i, 

~~I -it t111r~~ 9!. ~n;f,-F fl1t, ffif ii* I~D ~~It!.~~~ 'l\.$ 1£. B ~~iiE~# ~?3i. 

l!Jl:~~~~~~::t~fm~'JJ-ff'~~-m-~~~i11.7:1 B{]~YJf, ll~l~J*rrm~11!:.¢.':~~ 

-1®B1)t~~Ullto 

::tlso~~&,~ffi ~fili~~ B<J~:t, rm:i!~I f'F- 89/iX;*#~f~ 0 P& 51~ P ~ nX;* 
~~~-~sooo~~.w~~~m~#m~T~~~~*~ft~~~*o ~ 

1~o"~0m RHtr~:!1t~t&:t£JJI)JI:tJ;ffl-m*~~ cm~~.A.; JJI~®-tm# AAA f~m~ 

··*R~-f~~~~.~~~$~~~-~~~.A.;~~~B~~~a~ 

;j\~Bf.J.A.~j .&JJI~~:ffl-~i,jf~ Ef ~1Jr{il~ft'g.A.~ ..lo fOJ1HJl]ift~~~~"~ _l~~, 

715fj:!~Mt". w~ "f~fn~11E~$f££1t ~m11~. *~~fMJt~fg1frfi" a JL•JI 

~~*1.1~~~1.1: --ijj~~~%~~11iJ, 8JG1# Opower i~ P'] ( ~ 2 ~rp W~ ui:f~IH 

11'-ffi) t!f1.:f~~m " ~t~Ji~H~~~M" 2:#11~-f-t o 11]~tJ J(~~~0~!fi~7-
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RESOURCE 
REVOLUTION itli111i~ 

~1¥-J~~.:iJFo:.tPJ kJJ&;J,mrE. :tt~trxt5f--T~~ltBJi*ag~p, :*~13~it#:7t 
~~ t§ Jlt·t;}c)~HtB~±ti!:Jf 1-t o Jm:(f. , -~:* ~fi~0 PJ B ~~i=MYE 7 -Jfu1Tit f~&EB{J ~ 

~.~~~~*~**~~~~o~~~~~~~~~~~#*~tt#,~~ 

fflk.l.iE~iffo¥J1Jitft~UJI:lifti ~~? o ~:a:. tlt~:a:m l]!_t~~:t: ~ ~~~ t1t a<J.~~.~ 
B~:ff~~$~~tp-, rmll~P~~~*~mt. J!:rmillc9§-t!!#Hft~/.£Jio 

x1~:m#.f4tt~Jl~3tlm~~ag 0 ~ rm~, :*~E 6~tt# OOrlffi ~ ftiJJmilrt?: ff H~ 
~~~0 ~Jlbf'DJJmifit.:§9=tt:.~ ~c. ag:g¥, ~P "~~~~, 0 l!-t-~i!mff 

**Jijifa]~~ · *~ (Geoff Moore) m:m a x1-Tlii;fta<J~1t:fn-€~~illc fi'i1 I§, ~ 

~~m-~~-#~$o•~~·-~-~~*A*~~~~~~$~~~. 

:JtiA7-Ji!J~~-~~'lJ~--~I~a~J~~~o 

I 

n-······ ~· ~~~~· ~ ----·· .. ~~ - - - . -· ~~-- ··· .. ___ ... -----, 
I 
t 

~fi~mm~~~~~~e~~~tt~~~ , 
t 

~~*~mo~*~~~~@tt*~~.~$AW 1 

~JE::l.fu #11*~ F 66 ~JJJ Et-1 ~ iV ~ ~~ *' t;i~:J! o 1.~ ~~ 

~~fim.•~~•«~a~~~~~~~~~~ 

A.Q~ 1o%-1s%, ?JT~J. ~f&±mh1~gt~fLt~ 

~u,& ~I JJ~lft~/F:ff-¥ ~ ~?JT11:ffl ~~)~~~7.1 ~~ 

ijg )~ ~ Ao ~ J1 &,~ffiJf1iA1J, tJ , ~ ffl:*~iffiiJ-.iE 

99f£oc, ~51t'J*~B9A~. #fi~~~:f<n~~~ 

99rf5~ 'Jmu~f!P:iJ~:(+ ~ ~tj lt-J ~ -:Ul~~~J!IJ~o 

·--------------------------------------------------------------· 
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$~_t. ~7ffiit#tEJ!1":$~UijlfrJjtjtiijt~o ~1t..J~~ (Chasm Group) 

I¥Jiij~ · 't/F*f (Rene White) fil~ ~~ · ~fB~ (Steve Kimball) '1!/ ~Pi~I¥Jf~ 

~Jll-tt 0 RJ 1i :ttr-¥Z-g.f'F. ~uYl~ ~ 5n~*ll-tt 0 ~j ~*~f'F o t/l~~;f01zfs ;';J: ~ 

~m.~ttRB~Fh~0~~~~-*~ffi~~oo~~*~M. ~~~*~ 

~%:i1A{.,~ll!-~ o 

~-,F~~~~~--~~~~~*~~~--~F~*m~M~~*o 

~~1:t1t~I¥-J1fi.!:1t-:s:.Jml"-FF~I¥-J1*:Jl~if~fto ~~~, iPhonc lffFJJ~!Y-Jft 

ili~$:ff$tR, :I!-tl!it~F~1~1J'~JSiJ1tArn:lmo ~u*~fl&~WJ~-t§t*'f-¥ 

.fJL, t.J~Z.&itlf};[$~+1Lfi~MH1P.1f1~~m. J:J. di®r:i!1-rn~o -NRHJfE~~::t 

~1:1 ~~it* ?Jr oo Iilli !¥J ~~~ 0 :n 3iU m: u , 'iJ:. fl! I fi:tt rn1~ ~* 21t m #;J ~!R :tA , rm _a~ 
fl!rBzy~ft~~omf't!•*~m~1:Ed•.~JJ.B&:ff~~~*~£~ru 

!LJjgJ:l~1i'*:t± I oo 1f:-*-1l~ffl ~M-, YfJ:J ~~~illUI_\Iv_'@!~~i~ p=J:ff~:s:J't»t 

-T.'ist~-B~iffi'6JJIDo it~0~~~tJL¥JB~fFrliQ:. Y F1 C.~FJMM~tl!H J o 

IUJ ¥Mt<.J'I't t5L ~mJH -T I2lt ®!~ o :ttt mHf~~ ~fs ~x·t ~~H~i5Ut<.J 1ttl£, $. 

~mAl~ ~~~it# J¥J~~Jlb .Am: ~PI !f~ur1-T~u1Jf }~}, ~· . !l»g ~l! ~it-* 0 

~=.~~-T*£~~~*~m~~I~0~*m•M3~~•w£mft 

~~~agt£~, 1!!7C~i~i.ttl:iA~~91 :111¥-JF~o ~ "ffz, /F~~1J-'it:tst~~JttAJ~ 

#~::tey~mfi~~tt~~.N#~-~~~~~~~~~~~m~~~B~ 

g)J rft~ffl:~iti:M~~-wuM-o 

i!1'-f6JJmilli 1t tt:fl1~f=~~~ff1Plf'Fm ~ r5bmW:~ft~f:FJ:JE:.tr.~!l'~lt:tlx>f· 

IW~.® Aff~tt*~z_t, rm1i-ftrtJ!J.J'imi tF~m~~f¥#~ -fJJJR!o J:J::t~ 

W;f!l~~*ftR~~~.tt#R~~D#AN-0~*~~~-Mrn•.~g~ 

~JJMft~ma~mw~~~~o ~~*~•~m~m~~~~8~1i~~ 

"tt-5:1~*" 10C "lffil.#t .A". rm/F~$~'fflfl ~i~:m~ o l!lj;}~~2lttr~:!t*r&1t 

~zx~.ffiJJ~~~ft.0~$2Itf1l~m&:ff~~~7M~~ill!Y-JEmo 
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·t.ft~;fn~{B~f*. "1::,1v.*~ ( B2B) {-f~J~tt~~JM-mw.J¥F1~ -~1'-1*

~·!Wft1to " ~ -;:;-z, rnJ~ffl~~~;f/f~U9.:f:fJlEl1-~, :kru!f.i~~;ffli 'IVJ(* 
{-f~*f=&flH-t-tl!~-~fiJT~.JJ~:M~$0 {B:f&:ifr- ?.X;ff J\J~t~·ti~a<J:tc~IJff~1&£ft 

~A-tf!*'Y~? 

Ji.JTVJ. ~itl~JTrif.!PJrtr:t:.mx•t+f~~tt~mr,;- e~?:xiJJl1~*, ffifx·Ff~~il* 

lfri~ , ttJffiT fFJ!~Xi_t:t.m~tL 

iE:fm:*~a~~ft*?fflffi.~i¥1, ~~~®:i¥1~,~~1}j\'i=f~11f~*?ff~ag1rf* 

•••(~~Mmff*~~nM•*k~~*& .• ~¥~K#ffi~~~t= 
~~•*~-~~-o ~*N~m~~-~-~.~~•**•&~mw~tt 
7f:I¥J%J:f:L JE~O~{r'J:f:E~ 6 ~rtr~iUB<.J, LED ttlK!¥-1.#$~ 2.5 JJ "'';J,a-t, ~ 
-*¥81~-T B ~H~T, ]!~~~LED ~Ta<J%$-£ *, ~~Jg LED ~TB'.J1Eel=t:!~¥ 

f~r 8 :JJt~T 90%o {S i.'ft;l!~~t 25 ~:~t-i::~· -.lj'-j:JitYJ1le? 1~ ~~-¥- B il:~fiJ;§

iO, ftB1flR::tJ·m:t.J~Jtt. 1 ~2 ~ I*JnJ ~ @J*B<l~:of o ~~if:~J.iil.W:J!::J.JJJIHi, {A B 

«~~~~~I¥J-~.~~~ftB~t=hN•@mm~¥JmM~-~-~o ~T 

iffJ;k~~~.itH1B"JNJfi¥J@lmNJ~ 41f, {13f§t~:Jf:llk.~X1PJn~Jl71f~~J!K 

BtfsJ~~~@l*B'.J~ffitt#~~~l'l1:i~7ttU!fr:!i~, g1f'i2ff]q:,I¥J1~$:Jf:.11V.tf~ 

JL.,~9r~J!:bJ.llafT:km!t:~:liWfi!.X~ll$1J~I)Bt'M"'M"~lt!frllt~KWJa9i9:Wf o 

.IERil;k:JJEin~~7~PJT~ >1 ~Hf.J, 11-~iE~~ffl~'$5~ 11:1fm~~mlti9M~1R, 

~"~~~~ft~~~~~~~-o~•a*~mmt.•**~•~•*~ 
~~~~~fflfr~~~~_t,~~~Fo*~f}9I~#&~~fto ~E~~~~ 

7 JL' J]! iffl :sJ ·tm:m -t-m w, ftJt 2: tt 1I~'~+:_t o ~ P u: ttm *R~ ?ih ~nll*at :If' IE. 
~~~fffnHf17, RP1!.1!7fH:ii7ttB ¥£!t~ fiJJ:Xlftftl!.I]{J~1ta fi:JJI!~~I¥J'~t£ 

~. ttr~£tr~:tt~F5tr9~Jlfl o it$:tc~s~~0mJA-Jf:tz&gX~~ 7l!,~, ill 

;ttfm~ ~Et~®if1fiU7 o -Bfn1-Jt~Jt~m:fJtfH!~~MI¥J:tt~1JA. Jt-.ftitrfj:m 

~1ltlWY~ft!.h. 1fij~~tsttt!.r o 
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CalStar .Z~ lfJ:!ik~Wi~$·}1-l-~Jt1A:tz:£fffH~rtl o 0PJ tE*~·~_l*!Jl!1~ 

;fD ~¥~, JtT£~t:'fitA~. {B [PlAt ~7j(~~#i&:i}1-t~-t11t&79ffi{gL Cal Star 

i~frj CEO 1f$ · ~i~ (Joel Rood) 1i:i-iff1\{f]: "{{~~}JttQ:ftr~Wt r-~~~ 

±, ~~ff!:tf~::k1it¥J¥g~~-f*o Ca1Star011J E¥~JF£ili-#%~~~~-~t"t 

A<JI~ a i~T.ZftJ=i:H~*A<Jjrjf'=Jt"lS~, ~Fn:¥:JH1t~:f0;.1<.1ti·z::. ff:hO r-Ji~ 

1-t, ~ lliHffll~ fM-#~~ift~{i;J Tffl-~tJ.I<.~B"JtJ~-1- o " 

~JJ "~r?t~{lll." :il~U$~J-, J9T~ cal star i~ PJ~:ki±m.~iit1£~1Attt-+ 

~~if!Wt:m:tm r.o 1£~1'-TfL%~, ~~PJ,FJD !=J{-~~tJft~fFJft1G~-t+, {0-"i£ 

it=ruH1 ~ JftHff,fi:fk * 1¥~-&! m :i1HiiA ilE ( ~ ~-1'-?~ KR ~ 1f. B"J l1 t~ )a 19Hm , 
.Z~ I3J i:ttz: A<J ~ .lik: ;f1lfli Mi-;fJ ~-1- !=] ~ m r: Ji!r J L-¥ X1f DJ ~~rj o 

CalS tar i~ PJ M1~ f - }E 0'~ ~ ff, )];( ~ t£ -=f Jt~F T. Z fB tt f~~l!: *i5t 

£1JIIJiFf¥, {BJ{iE:£~A<J-,~tf.r, CalStar 0ffi*~~~t£1ft-~.l:.M:Jl15k* 

M~o ~~~~.~m~~~~M#~~-1'-tz:~~~#~.~~~-~~~ 

~~J~rJ1f~1JO~¥U 1 450° ti<H& a Cal Star 0 PJ ~IF, 0iil E!P#J%ntxtT.ri1iitffJ:it 

tlt1t · l~f'F. ~f 13A4~tE~~m~r*Jill1ifi£), ~U;f-t11~1£-**IL~r*J~~~:i: 

mt ~ ~&5[ +~r c 

~ Tl'l!A£nfr~I fF:h~z7'~, ~atilMrx:£~~ f1 ~*·~-8-, § ?&~ J! 

1if o 7~ 1t £i~ ~J - ii l-ll-*~J!f'P•W.:-8-~\ J;J "~z;b ~? "., lEJzO~ f(J lB!IJ ~ , %' 

Mm~*0m~F~~~~$~RM~~~~~R$A<J~~ o ~~~0mh~ 

T~~%t~~-Q:I1M~tl1A~ft$, ~IJI7~~~1fJ, m~1~I ~~$~t1t)) ~~ 

~~OC~**~o *~mA<J~~~R~-~~z;tJ~~.EB~~-~~A~~ 

~, ~J5ftFF.J ~1Ji9J .7J o ( ~ .lltlnJ Bt, ~Wf~f-t$0 ~ [Fisker Automotive]* 

~ T1l~T ~1¥-Jffi{, i!JkJ.~!i&~~ o ) IP]:+$, LED rr~fl~:1-J:f€El!ittt6:);t 

1:r :J;-mr 111~ ~:it~' t1 . FnJ at m PJ ~ ~j;-£~1:I7eli¥1~?X. ~m kJ.~f'til!!..i!Hr:® 

~~itJllo 
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RESOURCE 
REVOLUTION ~HI¥$ 

RESOURCE o- ------------------------------------------

REVOLUTI 0 N iq: * 3£~ A-n 1 L~ ,~,t~J& 1t lltff .F d"rd± m ±m 

~~¥®~~ ~~~~h~.~N~*~~~.F~~$g~~* 

fjJJH~1t~.F o :ktmt~±fu~.FtD~~rEJ~~~tD~, 

~.~-~~~~~~*fi~~.-~-**·* 

~ey~$~~~fi~~-~~~~~$S~Bk~ 

-'i;zJk.:fY#o 

---~----------------··------------------------------------------· 

~$ru~ft~ft~m~-~~~~~~. ~~~~~m~~m~.w~~ 

~~m~~~~~~~~X~o~~~~~~**~M~m~~.WH#~~ 

PI'~~ ~:!I:Xft..t:DoxfL 1±t~J~iilf3l9:'. ixf5-~~1t~1t1tnt*£~. TI'iJ_§_~fF 

:ii~1649!JE ~Jtf~ £t!.. fN ~i*fF A!JJ. Jt: =f~ tc &di1f ~IW!frli. 15 ~ xiff4~f01t~11 

:Hi*ISII'f.J Y fAi1 o :t£ -P:tlKWJt ~ ~~~ut1-TiAJE1-TZ.Htr , P,!(;~ ~~ ~)E1i¥1J *~m 

ffitl :rg ~ :Uf£ z. fri , :t± ffj!J :rg mtf1EHt9 4ij;f-~ m U164m oo tB *it a<J at f8J o Hilt It a<J i.fS 

1& iff A, {BjiJJt JctRWt~-@3& l'iiJ l!~r®:~o :f±tJJAA&tft ili fiiJ IE!!, 1&15 W W:A 

iM rg IDf ~ ' :i!~{i¥£ (J9 Xff lfi1H1 IJ•1 & $ 0 

1: !f?llf!.\~ B tu:~ .A..%M:Im r mm~rc l¥l~~'t1 0 ~ !fm~fl m I;.! t:JH~~t1fl" a<J ::o 
'flhfrl~¥m, JOC1ttiti 120 ~J"G~:firffi. IEI.tlt~~tF~tHk:Q~~1C~fiiJim~-# 

1J?!o {f::l;tt~~~'l'±1tt~*t!&OOMo ;f~~Z.~I)~}t~J£#~~, ITIT.fi~IW 

~i!JlJB'-J~!f~&M~~t3!1*.1 ~·lf~L mm~tca<J£~,~~~ IH 10 ffL *~iiE 

~ . £MB9~~ ~¥J.¢_ #1 19!$~12~1t*1tlt1 ~ , Iii~ tcii£,J•1R$ . {81fi{J[£~" 

Solazyme 0 PJ ~ Amyris 0 PJ frl LS9 0 PJ ~{E:_\jy E. ~~£JIJ1, t; {f] tiJ V). li.~.k. 1± 

t-£Mf1t,f~ YEff1JfnE'illkt?J.m$M~{~JtJ s<Jtt~1mmt. !~};~mmM:f tt~,J·1&$. {n{JJ 

~:fl:ftl~ 1!1 0 
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1PJ ¥-P 1¥.1 ~t ~i m~fl ~!f T :* ~8 ~~~Jf~ 8<1 Jtf:- -iP-~tl!ff a 1~ i~ ~~ Rf~ ·~~ a9 tt Jf--l-. 
lQit IJJ VJ 1tmtt:.r-tl!:P_El~*£ 1f£1¥1:J't-ffl:~¥4; ij:t f·fi~~ .l!rJ£f1)c~Bfj~,f&I¥.J T 

Z. rrn/F~~??\.1£A~IJ@;pq R ~g1:_f=-lJi!F~ ····· ·i!~ _T fFt-§~11t/F~1~~o 

~tt~1£r~J!®~tl¥f;ijl.,f~1t. B ~~ S ±tMtF"ili#-lift65&1¥.l::k~B~~~JtBo JXl~ 

m••~~~l¥1-~:*~ft0~B~~m~~~*~n~~~~~~~~uM 

__t_, :flf~~~~8Jtlttl¥m'~*rJo 'tffl~~~Jmwmmft~tz:mi!JJEi®-tlfJ~,~. {B 

~ ffliiJ'£ 1>.7 ltt1t tf:Ht 1fr 0 

:OO~~w a<J•-ftf~Fli#~~ :* ~8 fi~ ~1m R9·11:~~~ itiU.id1, t.l~ ~;y;~~ I'm£ 

~;~~~ffl#ttEm~~~m-~1¥.1~~*•~~~8ttuBMa<Jm~H~ 

:1.-/f 1IiHt9 ~ :i: . liP -fl ~ ~ ¥tk ;ffT /F-&-~ ~ ~ I¥J r~ f9iJ ~ kl »..fi-ft~ t:t=! :i: ;ffT :At&: lit t:t=! 

it z fi3] ~ £j]Jj 0 

FirstSolar i~ Pl f1f ~ 7-1 ili:JL "¥ fi~ J)J 1¥.1 fMf _i: ~8 ~~=ti *:W ~tl J1 ft o {13 -~ i~ Pl 

mnTs¥~1¥.l~~~~:*m~~~~~~~~~Tra~ -~~~~~~~ 

~~A±a<JM !ltJ 0 iJ;Jj,m, wr~~~ m ( Stion) ~-~.!:~ ff{)~JJljc~S~~t&;ttl~ 

~o~0~~M~fflffi~~~I¥JH~~~~ma<J~~4I~I~.~~~~H 

~~*89lifJmjc~Btmm~o Wf-*0PJiifJJ~tt~~1*~~01YJ ( TSMC) trfF. 
J§-~~1tr~~*I¥1~~Ft!.~~m1DI. :xt$~1*-ii~, m;f;Utit~»..ft!TriY~I!& 

Nit~~f~AI¥.JTiiWo WT~0 PJ~fr~fR1*rt!"0nJI¥JI~!Jrfi11'1*1PJ~jJ, xt 
WT~0RJ 1¥.J:*IiE~~Ft!?tB:ftitittfrmm1t:t11 .T2&1to :i!#ilft~fl£ T ~*, rmt£ 

J!1'-~~~P3, ~*~if§lli~Mo 

-~WfiW-ttiti~ ~illi:i:1: !fiAAUHr~:iJtht~, *1m T ~#3t~l'J<J/J~~5&Ji 

·~J!±tB:tt::kT1.W.t~L WH~-0PJ ( LanzaTech )~Jffl~£I!&( ;ft9='-EJ.tsm~iM~, 

-6rm~1ffiJVJ.&fti~f=) 9=Tt&~a9!2t4.~F~*t;fn~i)'Ht~1t'f!f9JJ1VL $J!{i~PJ 

S~~1£~~~1tm~~~~~B~~,iBM~0~R~M~ftZ,~-H~ 

~t£~~1tmm~*m~~~•~m~~F~.#~~~~T-1'-iffi~~~~ 

im~, ~~ ~)JU T5Z£}]1~9, rp~ftl-a.*Fa9~~c 
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RESOURCE 
REVOLUTION ~m¥~ 

~Tma~~M~•. ~n0m~mT-#~m~~~c~~~m~~A 

JYf }a] ffi [1{]£ , i!ftlfftJL 1tit4mPJ kJ ~~Jm!J$} J£'4:.~3t1J-~:fJt-L J! Jit,rJfl Jlt 

JriPJl;J.)JUI$t~t-+El~~!fml9L ~~)KJJ}f,g*1~t~f-f-~J!J\i)t, {DAA!f0m_\[~9} 

£J&ffitl.~,~ilft'l:E.-F$ · ffiff)F ( Prabhakar Nair) *11\, :1K#~1l!ft1:£ "~ J-Jljj 

:i11r*J 1¥-1-#greM" o lm?lf0~illii1~>t § 5t I~I¥.!~~·~1Jo VJ ~~ifflJ, JPJa-t X1£:tm 

~~~~$~~rr~~.Mmft~OO~¥-J~§~~~T§~~tt*.#fiQ~~ 

:!H-fi~NA ft1 ~ 1t.o 

1t~t , :'-J T JA ~7lU}Ut~i.m ttW , 0- i§ij ~j!ij~~ ~_F I:H *¥fflo Imjk: I¥J ~1Jht 

ifiiftr0 ~J1m~-~1JIIt~:fl~H<J~J.\H~~mEW. fiP "#?J\.~f!J IO" o W:ViEW'ElJ!l:A. 

~~~i!Ji.JtiE1~, hA.iA~fri!JitW~ft. -fifl:A.Jfff~~iU~~~o :*il:tEr#1'-IDI' 
.m:~x>ttnf:WH<J1J1Jnnnn~1-T\v,tffi!~, :R: ..§.R~#~-t--~il~rBJ~~:JcJiiff11~~E 
7t If~~ A ---r: -- -rvr .m: 0 li :t1 i! ftf1 "'& ~ n fl J 1 o.. ~ 1.f1* • -ar l;J, JJ JF. M 1:Z £n ;fJl ~ 
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:ff:(I:w..J~f~o ~-f!*1~~Jj], gt16,~JJ!}J::k~~J iLJ:iYiiD ~1#trita<J El f~o ·'* § l!f;x•J

~ 1'-gll~ m1f 4£~-J-:YH:)E ~ . ~ ~JJW til ~Jur M¥ Yr®! 1¥l • ~1)(:~1~ nt~ a<J ff'Jr:11 
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RESOURCE 
REVOLUTION ~ill¥$ 

~.~~~~~~~~fi~~~~fi~#n~~~~mm~~~~m*.~~ 

J-H~r*J$i'JlifMo ~0nJ B<JIW!ffliffl~tf:~_tl11mi-*11Dtff:bD,~±mi f'F, ffii_§_::(£ 

F~l¥-1mAA1:.FMf8J, :fln:W:~,~B9m, 1tkffl~~:f£J..:.11¥J!J"* to t£¥-~f*1i 

2lk., -~~0nJ~tff~J:TNA~oo'ttr. tJTfffii¥-Jatrfil Rn~A$~1JSJ~ E *0PJ~Jl 

·.lr o ~·t 13 t-Fittfi~~ B<J~:il, ~J~ ii!Atl~£~, I!I:Jr~~.t%-1'-~~rjB<J JJLl.# 

~ ~I fl= 4t:fl~ ~ B<J$.£ W:~~J~ftt-iE :f1D$ilt~~~~ Jill f= ffi!r I¥J ~JJt~MJi!:~•J 

_[f'Pf1t)tJI[ij!}¥B<JI~JHfrl:=&ll o ilFn, ~~l{R1~~~, ~~·@r;ff~~~Wtf~®I~ 

**frf1fl~lr$o ~Jgi~~*.W:£~i\t~*~o 

1.~~0~~w~~~~A~~m~§~~, ~~~~m*~~ 

* § tt*~i.t~~£F~~£~!lt~, ~~ ~ ~m1f9t~i~, xf:H)I_ UrJ& 

0~*fi~~a~~~m~~~~m~*§~~$~, ~~~ffi~wH 

#-~~0EJ!¥J~t<'L'o ftEiiJ ~'l}5J,~,:g=~I¥JII**~~~ ~~~xt~:~~t9:~11c 

~7Mi:1rno m~~, ftldfJ~:fiJ 7 iE~~£~:1Jto:J, {Btij))Q.fi"t§*~~i 

~~~Jj)~!Ht~Jdli, fJi~iF&i)mt, 1~i~r:m ~ ~~-~~~' Pfi-~Y.ft!!.in:t.:~ 

~m~!¥J~-~~~~~~~-~~~@a•~~~~£M~~w,~ 

:tJffi ~ ft 7-:. ¥g ~Jt)fo £JiM"~~ "81J ~It ~in , -A Jtmf:J:tiffl lf ~§ ~ tt~~ ~A J7i tlfi 

Mffl!iflo :1!-t-)AtuDJ"~j~Jm.m Eg~.z}~ ~Session C ~1~-~.f~~~.ii.~, 

maJlX~~~iE~S9m~, ~t~o CEO ~Qii05JI*J~A-g1JJlitJI¥9 51fzJ!I,*~ 

~it, * Fl&ff.~ffui[]-~~)ttJL :;!A,:q:*t, :sX~~~4~t:B~,0~ t-;Jftl! 

mmJL:;.xan o 

2. ~q=fs;~fi:k1J!¥J®l~~~~5}~T-X'.J"~T'~%8'9~Jlc:J=lo lE'[[!~$ 

~~~~tr-~~~~J..'*''*'~ ~ 2~i!i~wt~§ 1;f-, ffuifJ1:E~tJttt:B T'

t\:tr-~, ~~{f~!{Y_~IJ*ilt~Po CEO ifJa~-iE:BtfB:Jtfui11=, B f¥~*1~1~ 

~~:3 ~, c:pf8J'l>(i:110~15 ~l~~~~~o ]ZJ.!f CEO 59:-ff{f{r,_BtiB:J,~,~ 

0~~~~~-~m, :t.:~ffl~~*mst~1:E**¥~~tixt~M~% 
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i111=J*~)CI¥JU'1{1'1:fi#:sX~~~~x\:_to *)~~:iXfJtl~I~\, 8~~~1* CEO 

~D~~~A ffi.mif.tif1~-~>J;:~Jl~}~,~0 ~ ** 41-ft31¥J~~1t)5f., # ftgt 

~~~~'~*~fi~~~~~~~~~~fi~A~~o~~~~~~ 

~~~~!¥]"~~~~"~~!¥]-$~, ~~~~~~-~~~~~~ 

~1iiiffi!~o § ~3FJttD-i*i-1 o ~ fltl~i~ m ~~; ~,S\ ajj ~:tfu~ 1±1* ii tf M ~~ 
_t ~~ .l!:I:~~Cttl=l \d?P;J '{11 M-M-.;f€1 , .sx. ""B-.=... Jl....LM f.&.,e,,=fXo'J~~ ,~~. o 

3. if~0EJ~~~1lH~~!iE*h-5~o ~~~~W~~i-" ;fQ "ftinlt-J 

affieg$~7"~fltl~a~c, ~~-~~~~~!¥]~~~§~£~ 

m§,~tt~~~m~.~~~~~~*~•¥-1-A~·~~-£~ 

ll.lto ~jj~$1¥J~Jlim.OJ1t~1¥1±-T0EJI¥Jif~~-:pr:p, pfT~~YD* IT ~jj 

m~A~~~~~~I¥J~~~H£IW, ~~~rr~ffi~m~~~~~ 

:$11l.', tTI*JT ~ M I¥Jt~~Wil1\, h\ ~~ i~ 7 ~~lt-J~ P &t~gm, 13~~ 0 

E'J ~;~ lmifffi m~o ~~-f-~ :iJ~JEJY-~.§. ~mrn:J 'friJ~ ~5mt~1WI¥Jff6 -T I¥J~ 

~~,~~-~-*~~~~~ili~-·0 
~-~~-~t-J~~±-~~~~~~-~~~m~~-~~t-J~ 

~,u~m~~~w~~~M~o~~~~*m~ft0~1t-J~~,~~ 

0 ~ i5-}ff If¥ ~ij) 1fJ , 1fu 1fJ ft-JE tt {§IJ lt-J I {f 8-t fBJ-* OJ ~~ {~ i~foJ § c ~], fiti 
I¥J$Mo~-fltl1J*•~mM~~§~S~m~~~~. ~~~~~0 

EJ CEO I¥J~:t~o ~J§-1-~)~gt~~ir-~~ 11i, #7ti9={fu1f]J-;\0 5'J 

•m~~mewM~I¥J*~,-~o_r~~~~s-rn~0~~¥Jm~o~~ 

IBM 0EJ~fttiJ;ftJ~:-giJ1-A~J~Bt*fflEN~5t, ili~:>~R:ffi-tt · ~ T0~ 

( Lockheed Martin ) 1±~ fMI I) ( Skunk Works ) * ffl f-1 1J *, ~ 00 ~ i~ 
~m0~#~~~~~~~~*mf-1~~1J*o 

5. ~~0EJ tt~~Zih~!fu~ A/t, ~*H~~D~~tH£11l5jJt11~ 

-~SWo~-~~I¥J0~~*M~m~~~~-~~~A;t~~*' 

1§ ft ~ l!J: 0 EJ 1*1 ' * * I¥J ± )Jit :X~~ Wt j! II 1± "* ~ I¥J ~ :Utll _t ~ ;hD ~ 1,/t;. 

j)-- ----II 0 ft{i'l-:pf;§i1J:;k~0 ~ ~~.x*~tti!£I~ J ~Jm;s'I'11¥J;ffl~' M: 

~ijgJE ii}ij ~IJ ~;ffl51!1¥J ~o[li) tJ -;k1 J', {B !P:fr I 1fmJ.t_t/! a}~~~f/ o ffu1flfA 
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RESOURCE 
REVOLUTION mill¥ifa 

*R~~~m~~¥*~~g~~~-~~~m~, ~~~~~~~n 

!J&ft$Xj--¥Et-J~~o ~~J!:~ -fol~, gt~.fff!}!~/JITi] *fflJIE:fS;E(;JrJi=~WJ, 

~~-Eitr!i1'±~-*itf1JfD.A:;t~~~_t_Jj"IJil,~~~fDMit~ittfiF:f&-I¥-JJffi~o 

~-~~~iliffi~~~,~~ucm~-~~m~~.A~~g~•M~ 

~~~-$ft~WN~*~I¥-J~~§o 

6.~ft0~~~~~~~~~~~±~~~~T~~-~*~~§ 

~ .iJ& 1¥-J $1E1W 1!1 o ft 1fl®.ff; OJ ~))-A_-~~ ;3 iE:Jl ~ _t ~<~1J it~ {9lT-o 1!1 

:JJ Jim :JJJ fD ~)JW ~¥-J ~f<IJ 7JW, rE'*=~ tt# r6l *=m~ z ~ , it J.!t; :lE:it !f!-!f
~~~7~a*o~~-~~¥-J~~~~~,~~tl*~~~*z~~* 

*-ffi~~o~~~0~~$~~fiM~m, C~$~-~~~~~~ 

~-~0~~~~0~~0~&~7~®~,u~~~~m:JJ~~,1B 

3 ~ ~m~Jm~:1t®:~ .. 1-L* 1M 1f1Jto'ffi!ft~ * J§, ~it 0 ~ wg% '§' :tiiM:.F 0 

~ 1fu m:W.JtR tl3tll tiJ ~I§ ~-7:. ill~~ ITillt'ai ~ ff sg $~ 0 1£-J1!; ~ ~~ }t 

?J'¥-WJ~_t, ~fflw~I¥-Jt13tll!f-E~ iPhoneo MI:R:7J5!#:::f~~t!=Hfl_t 

~1JD Wi-Fi 9X: 4G l}J~, rm~X100-ffi2tZ:I¥-Jl!~it~Jltff!tV]Jf,~,~., ltf§ 

1*~ m 111 1-t it~fo il ic·rz: oo ff:]!!:JJ 1~: w, «:1-t sg ~ Ji >r, *~~~ J.!t; #ir7J 

)!~J\1Jl1-Lo 

H~~J:X;¥UT_I$:}E(t-J:tffl:tf'~, ~1-~ T~:OO~;fjfft~*f*~~, i~ r;J~;WJoc1# 

•••$~~~.~~~~~~~ft-~~(f{J~I~ffio~.~~~~~mm 

HA,ftillMm~£0~~I~~~~~~¥.~H~M~-tt~~~~~~c 

JK -tl!~ f-iJB<J ±!Mi 0 
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~·---------------------------~----------·---~---------------~ I 

HowTo·Capture The Bigge.st Business 
Opport~nity lr. a Century 

*-/j\ti§ . 

~~m•~~~£m~~~¥~~~~-~-*~-~~~o~ 

~~~~~PX:JfJ, ~&:'~~fitti~~j.TJL~: 

~~~~~~~~*mft~., #F-~A~--~~,M~~ 

IT loJ ::kJ~t~~J*Jiiflo 

••*~"m@~~U0~*•••~~~~~~o 

~~~~~ft~~o~~m~~~~~*~~~~:iJ~ , M~~ 

~-=j~!:p~>.J 1 -tff!gtb*~IBI¥JI1"FJ1I\:o 

~s·~~~~U~p£g~*ffl~tt~o 
I 

~-------------------·----------·--~"-----~--~---------------~ 
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, o m~~~~ill~,~~~~@~$~~ 

0 ~~ "t~~1t~11=~UJC, ~~~J~-1~ 

0 :it~!dl~lt-J~~~A:t J.A~~* 
o c~~A:t~~~~~~~~~~~~~~fi-"~~ 

0 -?±~I 11= , SOHO -~*!J\l.J!~HR 



RESOURCE 
REVOLUTtOH ~~-$ 

1f...v 1Jtr89jt;t;j(XI.l&1f-ap~~ff}ijf* T~B{Jtflf;Q~~~~:£;~;t~, J!~B<J 
~~--¥~~~ffi®~l!~o ~~~B{Jm~~~~~~-~A~~~ 

*1E-~t&, l!~A~ -liHt ,R~:(t-.LI:tgflz~~A9~1J;t~ft¥1Jo 

~-?J(I \IV.1it iir1W®!:J~ffl}t ili _LilT. A'~ ttl:!#, ffi" TftffJ:ff ~~!Jf1fi~~ ~T. 

r~ 0 m=7xT.~1f-ffrrMr TftfnY&~tX-fuJ: iii-0FtJ, lm.l:txif~ iil'Tf1f~:ta1i1§'W 

~ilrl'rfiiJ ,j:f~4fj:ZF.Jl89f£flfEi9J£~u J!lil 1~~1:f:ct;:E)l7 20 itt~[,[J<J''!.H~A" 

( organh:ation man )o tt~ii!l!'trr~, i!f~:tjj~~( i§1J1zllilr1f~B-ttf.Jfttil&jlifll7t'JT) 

~~~~-~~,@~-~~~-~MI*lli,Mffi~-~-~-~M,#~ 

J2i *ttl! tf.J ffliR. 0 

Zara<D ~ -*iffif}I:.ffl!l~~~itlf, ~0PJit~J~T~~X1t I Jt-~1-tiS:-~ 

J1l! Ji #11¥1 5! * fJ ii , ft ff] ~ Z liF JJ " JijJ t! 1t !ll ~ " ( network organization )o 

bmn~~B<J·~~m~~MAT~*~&A~~--A~~*,M~-~ 

T - 1'-§AMO(]:if:!lka 

CD Zara i!1'~~{+.l'IJ.+f.~hztq=.:J:f-a;fHJ·~~~a<J~ )(., {Q.~ ~ff ~:ti - f'!l:/fl• , :li1JJ. ~-pJi£ 

P'Ulf/fJJO:fiJ~\W.~Jf~a<J~-i~U Jmtr~JfX~1J Zorba, i&:-1-~~~tt:J I964~1Y:llt!~ <*M 
).:1&C.D ( Zorba the Greek )o i§.Wiffl ~-li:tJmU~lJ~~ill!J+.I7 1!1'-il*. rm f-I.~PE.Ji5 ::F.tt:tJ.Hto~ 
1~ n m -m {~ffi2: 1-~ ?-. ~~ £ ll[.fi~JlHi ... f~ ~a~· n m tJ;f.llHt~ *#I:~~ e. r~ Wtllf . =f .:6H~ m 
x·t~JtlJ'Y.-1:9:1t.tfr:111JJ'Tm~ , ti.U~!it·fiT Zara 2:1-~~0 
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{E}Jj _rt_t, Bll~~!f!Yf1f1~~)Jl1S1~~i!fr, f.~Fn~~tit1i~~itt1i-ltJfiY!tl, 

:1FF i r-'¥!-if W.J ~ -t-~ IJ rr~ Bli ~ o 6 -t- jj !15 , ~ i~fiflf fil #¥fik .ut Bfl~ l:~tf1 ~ o 

E1T ~.A. jto*~ftll-rM £~@, Q¥9:lr1Mtlkl1~:f~~~ o rm ~ iilf £1£1:i~_t~/FZ9J 

S·J, ~~/fff~Jt~A~I1J1Jl-, ~JB¥fi9:lf~l±'r a'~~lf ~JD~~J!fr10liiJiU.!I P-J, itt 

-tl11J1JT~~o -~Q~~.Y7Ai1-T~~1E:ffi~~' 1t1ftJ?Jt~~~'{fti*j tfi' rmEl~7m~ l[~!iji 

(f.J:Lm~t~ t~~~o /F.i~JiiJ~11f ~ · ~}F~)JD ( Amancio Ortega) iAJ;£ §C. "ijfVJ 

W:ilftl!.Brm~ "t/cH11Wi" (instant fashion) **~M~Y'Hit~~W~P-J F1~¥~Jt o 

-!~!}F!f.f:tmiY~5t*~-tv:~~..LA, £t*~3r:OO o fmlf-lf-wtffft€tJ~ tt, :®:m 
~tr~~~~~~--t-~~mr-J~M.m~~#*W~~-·~~~m~• 

~0 ;lmfrJ I!Ji .W~HV.rimfJI~I¥Jit!f:ft$, ~--t-tt~ ~:td?.IR u ~~fik1±0 fiJ (t!J~ 

m~~•*·~*~m~~~~~~w~~~~~N*~~m~~.~mMT 

ii -'¥!-~tlm~ l:~L-rFIJI¥JB1fsJ~m:~m:mJ L,fflJ, mi~..:~JL~ JJ u ~f-Fo9i?i, fiEJ/)( 

nr ~ a_r_ ?WJ rm , .& wr-~ mt fr I'B 4m £ m ~'J n u~ m. o fill Fn1 n -t -m /F 1ffi ~:1+-a~~~ ¥,1EJF 

~M~·A•W#.~~mtr~m~*~M~*&~-~~~c 

L.Fnflli~:ff7~~)it_tlif.S, fttliL 7-~1tJrJ~1£~~- fD.ftBbtf!Jl~~i[: § c(J~ 

"tR:a~· i¥J" ~~:&:W.fFFH, ~16,;.Jiix>tr.A i_9Jt-¥.1J~IJii~L ~i!lW, :p}~IJiiif·;fn;ffiJii!!:~ 

~1'-tlf1~£*1¥.1~i!J!Jtto ~lit. fiEV..7>J~,m:itt1i:lll;1f.~% ( J!~-rmff.)Jf'{ff}: 

~ ~ _t ~ r-1ft 16,~ 1¥.1 :¥- zJh )o :J11FA' 7 ~:til] ;f~ , 8Jt ~ '*~ {ilfiiT 1:1 J'L ~ P 7 fUr; iU ~~ .11~ /fff 

~it~~ P.f rmi9J~~~~~/F !ff, rrn~~~ff '~ :t?friftlt~:izH~ !fiR% o ~~t~;tm rn1 H,J" 

~*£Y~~~~-~~.~~7~£_t~~-No 

fill-It 1975 ~JFij:7m -~Hlf.S, Jf'·.El1~'t1c:iJt!fR1~ 7 '*'~J o ft!?.:B::f;JI¥-1~7! 

:Jl:~Y'YR~, {13?£¥~~~-ogHltij!, 11B~-{±~ffl:ffi"~f~A1~1tlffp o ~~tij;IJna{J~ 

*1& tkJJGJfft€ltRJ£ii 5K , [fiW:t£ ~Jt U !ffl.f.f t 700 2t * n J;5 o i~ ii1 ;El]B £i; 7>J 

lnditcx 01§] o 
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i~ESOURCE 
REVOlUTION ~i11li!'@ 

Tf4tt7G# o ~H\~~:1m:&:x.X1£b~;J\'R~, ftk1-t. 1976 !tf~*T § c 1¥J1=lf1 ~I ·$ 

tfL, ~~51: 1(}~ · 1f~Wf*" ~ ¥#~ · ~tttt.IE.% ( Steve Wozniak) tiJ±r~* II it 

Jf.tnl:f1f..!Jl.-!tfo 1iZ* II it~m~m-~~1E~JIJ!fi!1~1Y-1--r J.Jt-•mo 1il1JJ, 

J!H\~ilDJl>ltlti.DJ.XW.~~?~~{SX;ff:Fnrmhxra<J~~ o Z.£Ji5ffdi1~ t:-.frr~ 

~? f* it~ , ifiJ illJ JJiUN , !It Fn f.I} !tJ tl Ji5 ~2 W ¥C iH o l'l J~ ~}. J.m.!ll~ ~1M fft ;ffl ;R :ttH5· , 
~~~~~ma*~~~~.~¥~~ -~~~~~~~0 

.if.:tf 1991/if, ~ff-:t#:JJD&~e~JJ:iffl1n~c%- T5Eit!JI¥Jftz;IJ-ia: ·~, ~iff~fr'JiJJ 

foj ;fO AA!~r~ ~ -'- 0 m ff3. ~ loJ &itYrlili~t!~& l~~~, 2: ~PJ ~:JJP't:R~JB!if]Jl ' 

tH.PJ~Ul£~?'AJ1mlfl1 o Zara 0PJ~mrr~~~~o 1£~~ ~3f~~9='JL•1Jtrtt 

Jilfftlii¥JB!...t, 3M~;~t-1-.:~~JL--r;J,Rt, ii'iJJl~xt/F~WtfU1Ltt 3 7(B<JBtfsJ o 

z~B<J~~B~-~~~o#!lt~89=',0PJB~~~-n~r*fto 

~~~n.~w•B<Jm•~;fO~Mntt~~~m•~~~~~~b~~~ 

EJf~£Uo 

~~Z~0~-~1¥J~~~--~~-·~*-~~-*~~-~~0 
PJ, W~#11X I ?t~1ta<J~~*-ftgll.~. Jt·.Ei mffliHLttT 750 1Z.~7Go 2:.~1f~~ 

:LJ-f;- o m~~11l13!{.fl "llli~JW" 1£ 2013 ~~_t T ( ~lli1'r-iWT) ~AA!i~~~m

UI, #fYJCffi • B~¥-i1n1+.T FniTifv 

~~r&** T*1tm:%-ljr;f1J. mwR<Jftr:-E1mJAflJRt»J"i1J~~r. -¥} 

¥1J~~JWf1M ill~~*" § c I) 1*1 1¥1 ~ !C~ ~-¥ 9tl4m £ o {P.~~1~Lif. -nfftnJ! * ~!i! 
·Y--t11!7c .. Z;1JJJ!i!:.lE~ll~ o 1'£1Mffli¥Jl1J:.31fliL rr~ill~J~T.r~~VJM~*t&:f:!Htfi 

flli1ti¥Jt:~ c lmtf. ~1f!·~-E~f'Bjf}IJ~ftit-=mfn1m~£:1m£1ff1Hta9F~. Jt lilf~~ 
AA~P~M~S~~~7ci¥JF~~~.®~®~~0~~~~mml¥1c~~# 

210 



T-~Htn~PTfl~1X~#Ff 1'-00~C :%-1'00~-tl1ifltt*~je~;f!P1~#-fl1l1t 

~E o ~lit, ~!&~~~m~&,~Er-lo tE~¥m~-ru!fr,lkJ*J, 5C1t:rfb~ffjlj(J~fffi3:K 

#f~:Q!::k, !tsi~/f~~f'f.l:tffimt, ~fi1Ht}[~ifnfiFJ:ftJxL~~~~3:Ki~ jjjfl·)(·t:zls:Jt!!J~l£ 

~f~ffiHkJf~ o 

U*~~•m~m~0~~~•a•~g*·~~~~~~~~~-~~ 
5t~1t o .ft1R~ a<JmMi~i:iJltll€1i~nk~O~~JJ~-i'B,H~ID., if:~lb~'fflltt1t%~ 

~~~. ~~~~~--~.X~illfi-~W-o ti-1'-*~~*~~~-~$ 
~!h a'~ !l*i"f~i 1:! o ll JA;,&: a_.g 7 It!.1iL ~ im tt#~1~ 7 :X ~i & ~ , ~ttL fftilJ T ~~3l 

~o ~~~~#W~~~~mg,%~~~k•me~#~~ , ~B~~~M 

~~~&~~~~~~ao •~·~*~~~u•~•~~-~~~~-@ 

-f&o 

-mMT~ut~~T-&a~ft-.*~Wft~~~--~~~0~~~ 

:r_mi{R~~ii ili ~~-q-~c .EIJt!=f:qj~JJt*1±!.;f$i o llt~r. 1tMnxtt*!t!?Jfm-ttL~1f

):£ ~ 71Wf o f91J ~n , 1!: :lffi z ~ !dP1 :fiJ'· pg • gi£1~ :£ 1[-iiJ !.!) :tE H ~ IY-J iPad _t ~ iU ~ 1fij 
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RESOURC 
REVOLUTION ~jJJ1fi~ 

-F$a~ .T.-ttt1if£~J& ~0m:lt1tk -F$a~·~f£~x1 U~ .. Jt: ELiiT~;g-JIJ-F!f:~l~ , 

W~¥~~&~ft~~ft~~*~o ~~~Wft~*2fflQ.~~X~~MW 

~ft¥ft-F~W~r~~fi~-~ili~~ti~~-o 

"\.' :_ .::. ~ :· ~\~.~·~Jt~:;;;~r-.4. 'w.~~ 
. ~ ·t. ~.: ~· ... ~-c-;,.~;:-:.:.-: ~ ...... . _ .. ~..., 

' ·-. ot... ... __ ~;!"...; ~ .... ......... .. 
~ 

.. ·~ \ .. ,;'~ .. ;...,.- ....... .:-•· 

{iff ":Jt-~Jl0 P"J ( Dutch East India Company ) r£Jlg1#11J-~n ~~~/ff\r-o~~1r.i6 

rr < 169o !tf:ntrFw) 

1)'t~0~lf1-Ft~~ttJ0~{t!1f.~rf1it~*Jtl.llt~/JYt:o :tit~m ( Whole 

Foods ) mu-mWAf*~~~mt~i.Sfl:Vtili~~Illlli~.fnMt~e(JflJ.S' ?~Fn~·fl J.t=i 

~~~~~ ·~~*m•~~. M~~~&*~~~o 
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~~*· ~~-~~*$flU~*~§~$~~I~*~~~~~o~-~~ 

:k~JXt~:t+.-TrJJ~~~#:fr:JCJ¥:.1*~o ~Q:5V:~~~{&M~flt~ El 1i:ff~_T_ff.. tl~Z. 

~~~ ~ i!B£Jtlt~~Jg£·tl 0 

~~~~~*.#•U*~~M~ffi~~~~.~~~~~$~-~¥ 

#Eo 5e :m )( · g~~:iib (Steven Johnson) {-t.Jt; ( iiJ*~U~!Y~lR~: fitl;tff El f't~)) 

( Where Good Ideas Come From y:j) -· B rf1 x1ffi*P-1 ?Gi111-T TWii£ 0 :(-£$xf44.Yl:l!!.t' 

1 t :P11 ftJ Htl'l~J ~tzTif$71EitFn ~ J£11- ¥ 71J M .!¥!. ftJ191J1J-~1f • 111UJ A t~QJ [~ ~J:H 

~g~~~*~fifi~~~R.~~bo~T~-ft~~~a~*No~~.% 

liJ V1 t;J.; rtti¥J ~f'F-~ t1t m QJ k1 trnt ,guifJT c. &~ i£WA-1~ Jff¥1}-ft :J.JtFr 7f 2i ~* IY-1 ¥ 

m. ffiiM¥J·:kff}~Ui~tE£~1¥J-Etl~ l:o -~u*i~PJ~~<!t$#J~}EfffiiiEI¥J1*ft:~~, ii: 
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£1fJ~A~*~~tr-J~~;{f!t;bi*k1l:Jf~_t_. {Ot£~J~~~/j,~f1l;~7rtltt o *~ 
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"{J!ffl]f!J>~~jj!{.t]f~~-~" 0 
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1JO/J~X • -t*f [Calvin Carter] , t"J~ · ~t{~~ [John Edmond] .fll£~ · <?~'t [Neal 

Hunter] Jt(: -fr Q1jJ[_, 0 nJ E:1 iW l]{j 1JH ~A.. ';k) 1t .R · 5I: Yfi: ~1S [Chuck Swoboda] ), 
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{f}(£ {}j_£4:; ~ L~ lW fftl(N JL{1[ a 
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C ecoimagination ) it 7;JJ 1if *1m 1:. F fJ Et9 £~ o jj m Et!. 4:-L~ i:iJ t-F. !fm Irk ~ 1_:_ N ~ T 

-*~~o~~~m~~m~~0-ffi~~~~~-~*~~~.ftW~~mr 
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initiative )o F81:f4iJl0PJ- ·:tf, lSfrJ?ffiFt!. -T0 P] (Philips Electronics) ili1£w4ltf 

AIDttLEDtt*~£~~1¥.JAA~~A:&~a-*0~(~~)iE~~Am~ 

i!tfi{Wlfr a ll*~f4-.Jt0-nJ (United Technologies) IE1£1t7;JJ*~~mi¥.Jfi!.)Jfit{--f. 
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iE # pg :tt!vK J J 1fi. E1! r ffl n J W~ Wta~ttt Et!. r- !::Jrfft$: ~ ri:l- ( A Q fJl J& ?if r:f {,' ) ~ 1'81 

fitJt-1'~ff1it1Efi!.Et!.~o t1f:hlf~;j('ff1_~-,:rj (Singapore Water) ili,tl:;j(~Jm~ 

fll J.k. !It .r.m ¥J41J J:B r.itHr fi: IITJ ¥f 8~ Itt 0 :xt :r·:tttfn Jt 1-tl!. A* i>t • i! Jl;t. rn:~ !!!I -ill. *f.::!£ 

l~~*~F~o 

J~J.1)(~£:tJo~ JJ. ~1f1m1rJB<J~ JJ~~ § trJ.RTI::ff~~B<J®J~pg~:r~ r ~~~ 
1t. 1Jtlim:::tc~Ef:i~c {tk{fJ9=r1f!"J* · tt)J\ (John Doerr)~ Qij[jj\ • #Wr (Michael 

Linse), i:t~Jllm$!1 (Kleiner Perkins) ~!l.j@ · .R·Jl2JYr~J! (John Dermiston) [:).]1 

:tttfn *=iii f1l *191J 1¥1 f:A $0 i1J B<J JXI.iQ: i?: 1f1 o {JJJ ftn , Kaiima 0 PJ lE :tExt:& f'F !fm U! 

fi&~. ~~k•m~~&o~~0m~MM$~Nft!'N0mZ-o~~•* 

tt · f~·WftiJ: ( Vinod Khosla), {tt!,-a]"~~~ !::J~fl*iP!rk~.S:~I¥.JJ5<lA9:~Z. ·o f4 

wrt.tr t:JJEti141t~t:.- Jlf14:;. 1mxt /tz ~~**WfittJ-tr&itt~Nr& /fff£I-W!. rm~-~-n 
=i9J1fUI~ J!t:; ftP. iA :J.J R 1f I 0% 1¥.1 f.OC .V 1 t!L-01¥.1 Jffi § o i! ~r_m B ftD :W: 1& 1~ $;ttL JE kl 
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,~ ~*-i~ ~ ( VantagePoint Capital Partners ) B91fili ffi · ~~~~ ( Alan Salzman ) 

fn!k1if3f · ttJf-~fl (Stephan Dolezalek) t£¥i?afm~!t* J-.NW£7 10 1Z.~nc 

f4ttitf:kA0~ (Technology Partners) ff{Jjt:pL • J;tffi-1£-;f:fj ~ (Ira Ehrenpreis) 

~~WT1flfrt0PJ C ill~ 9-I} :fllA1iJW!ff'~tt*-~A;t::t~B~~0PJB"Jlf!JtijJi 

*~ o 1t ~ 2J • ~ li: if- ( Pau 1 Holland ) , ~ :m-:1( • 1[ iV7. 29 ( Steve Vassallo ) :fll ~ 

ffi". ~ WT (Warren "Bunny" Weiss) 89 * #.m r' ~ ~~~ ~ * .z~ i3'] (Foundation 
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~~*~~~~~~-~-~~~om~-~~T&®n~Wk~T-~m+o 
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}t\'l..m{~ ;;J (Enger. 19091 
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t1 l'f-d£0n"J 

( Acrr>ear, J 1)0:'\ ! 

tui~ 1J! k;'Pf. 
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rori/t~ fi"C."'f. l Spaulding. 1910 l 

lfil!fr~d'i. t . ( Westcon. 1912 ) 

Z:IJU ~F il!. 'fy-{.!y.{-':-<il (Chicago Electric, 19D) 

fl!7i\!{ I Monroe, 1914 ) 

l<.k;UdLfJr;/ff,:;,;J ( Owen Magnc1ic . 19 15) 
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fF.; A :-g J¥L m. ~ f.ili:i~ -m. M JJ~ ® m zm i1h~ it! tv- ff<J 'E~ f@f~1n . Jt ~ ff"Ji::ff Jt it- · t-j 

Vl:frJ (Alan Mulally )" {lli:fritifi~ PJ Rt3k~T ~U1E~-&f!Y-J1iJ7cz:tl, J~18{f:fM 

t~i~ P1 CEO AtifL/ff9tljro Jft:Yr~ffEg ?1kEUtff~JJ!f#tH91Ji!~ A, A 123 *~it% P"Ht~ 

~_ill-_~" -~~~®!~~a996~!3:~;f;J{f$=:fn~M~ (Eric Kim L 1M&1¥001Yr~8'-J:ID: 

~ A~m ·llfi+t!i&( Don Sadoway )L-:..t&5titt~~~W_TI:it~~J~ ~1711¥-J :i:{f!WT{~ · 2Q: 

~Jb)J\( Arun Majumdar )o 7t.ittff~~tiff~it~~J~£~13ilfl~~$ r-~A~?iffR:)t;t, 

~hT·~~~~T~.~-~~~~$~~W~#~~~~~~~~T~

¥-Pc ( tlt~~, ~n1L~~, GPS fUJtf!F.f.F-VEf c ) 

20 !rf: Fn. ~ J:lt 1rJ~I}tJ;: fU1 w.m i! 1'- JJJJ ®!At. iffii7 Y-OC 7:f r: -1'-~ J-.- • J£n T

-ttltrc 6<11!9 n -r, IBM, :tWi¥r~Jt1-tF.i~P'J? l~-t±t# t:h~~lill.M~:t: -If-, lt;l n:ff 

T iq: ~Af-f EU @h t1l Jt~, IYl ~ -~ EI"J A at! -m -~- :9& !'M • ?fti Wit~ 1fll:#fit: ~ fffl 7f ,f.t, c {13 n 
T~Jn/r:k*. :ft{flf±llt)l'tl~ 12 ~0 ~=~J c 'tffl¥-f-1±** 20 iFlJIJ±f:1fftt~~*· 

3f _§_~If~ 1'£llt Fn 1¥-J JL + 1f ~1fT JiJftE ~!11 ~ 6<1 1st m: 0 

1 MAXIMUM OIL 1. Maximum Oil Recovery Entetprise ,Z~ PJ 
.m_ RECOVERY ENTERPRISE 

(MOREt :li~ ·*·ti?IB0-nJ, 't~L-)J~{(£rrtl 

#-tz::iliTffi'IY-J:illiJ.iL -f.N'ItrL~T, rr:~T~~Hr~itft:(f~1f. 6%--8%, ITii MORE 

0 nJ#J-reJ! -~li~~ &1f. 1 %-2%" MORE 0FIJ{tJilititt!Y-J{#f®?*IAAJf{§-fEl:IN 

KVTB<J~f'Ftt~l( ( ftUf.&R::ff:u±?t) ~1i'lflHtl~5Uf-.t!:h*it~JT 60%-70%, t§ tt{~~)J 
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~~~~~~~*oJ!~~~~k~R~M#~)J$~&*.#~~~~-1'

ilff tRJ]Jn~ , f13 t-p PI lV. i.t Jm :ff 'iJTI * fEl ret :ff 0 PJ 1¥-J tfrffi IJiJ j: o jt :j;; ffil 1~ A ffJ 13: ~at! 

£.~~.~~0~~MffiR~~~~E~~§#.IY-J, ~~~M4~#-W 
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2. Efficient Resilient Grid Operator 0 PJ (ERGO}, 

FB.I~J ¥.J. .... F w R ~~ :§t (fltf4:t~ ~ tJE. rm M:~·-r: 1t t¥Jrk 

.. :::~.ERGO 
•·t~~ EFFICIENT RESILIENT 

GRID OPERATOR 

at!UJ!4l o -Ef-M FI<JFB. t~*~Ei=l ::kiiim* JJlAI~imEt! ir~-, {BZFnEt! it~tJtrPJ.:!Llft 

j.UJ *52 c Et! ~ ill¥l JA -i·ii if.d.!! 1m" *T 1¥>.1 Lb!. j.UJ :f?f~ fE A $5}i¥£ 119 Et! J .ll* ¥ 1± · ~ , 
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~~*ma~~~~~~~.mH~~~~fi~~~•·*•:tEm~~~~m 

~~~--Et!~~cft~~ffi~~~~tt*I¥1~~~*•~~~#WM~Et-Jm 
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~~~r®~~mmzM~m§~~.E~o0m~~~~~~*~~Et!~* 

!fk~Si150%" ~1±:. ft{fJ:Jffl~x~*=±mH<J~Et!~M~. {B1X#*1a.::1f~#M~ 

:tfril:m{f1:11-iiJ, ~l:tH{Wff~ ---Jrn%~;-~~-!lk.flltkJliP-aT, :JC;yf_t "H*o 

3. HOme Unified SErvices 0 ~j ( HOUSE )o 

~0 nJ ~itt A ili-t-A 1¥.:1¥ ~ , 't"t&:~ Et-J Hfl.9}~ 

~ tt 121¥: ~ -z;Jt lt! tJ ~ 1~~ ~ I*J ~t¥f:!titff9!1m 

~Home 
~Unified 
~ Services 

7*Ao HOUSE 0-PJ ~#t5E'ffl1Jf{::B<J1' AHll~, ft~fm:-Jt1'-Pf\:B91iJ.J;fu~Pf, Jltrm 
~{,:it£ ffm , ~ {£ tiiHt'~ ~ ¥15{4.:~ o HOUSE 0 frJ 1.-11'- Af$ zilli)[ il ]g ~~a\ , iifi :11 

T·-1'A~trX,~~-fi~-~~~~OOI¥.J~M.~ftm~~1'A~-1'

BJ-fan~rJ:rJ ---1'-$1'81, ~Xf~:ftft'i:: c ~mJb$1'81, V1,01l, ~~:Wg$) 119~.E[ 

...t~~~~~~omm#.~A$Et-JGPS~«~M~~Wm~Att¥~.~ 

ii~JffiffB] D<Jllffi.JJr, ~~~tEf.r\.iti:A?&Vt ~f'BJ::tiW:fflffJ\-tE:f&lP:x!Y~%JJlft~J=btUEt!tm 

~~T~~m~moR~.~-*~##~fr~~f/1-~~~~~~~~~ 
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~~ESOURCE 
Rf.VOLUTlO~ ~j~j¥ifri 

~00~-~~a~~~-#~-~~~~~~~~~~~o ~ HOUSE0m• 

~ T ft.:B EI<J ~ ~~ 1-t~JJ't , PI !:J. tEA fll ~~at :fl}tHd:!t ~ll 9S , Ft-ntt~{~ if JID.*JJ! 
1¥-Jfi~*€~~~ 20%~30%, :Jf: li:fE~~:I:tttmPJ RHf.JDil*:r_m 13 <Do {:E:®:~tf.~a.g]i*!II, 

HOUSE i~iil~ ~~~f$fll~* ~~J~~W;J~iftj-J:MI¥l*L~#f, )}... lml.i/llJJ1ff\6'r tB, 
~_),@!HOUSE 0mt£f~~:$'ri:Bil9~1'-Lf.ln flf$fe~'t'l¥.l*m;tff! o 7>.711::~1£{~~ 

{PJM!l~ a"Ji~ P:] iifilffi o~fJL~:#f !i!tm 11£-jc o 

COST 
Convenient Organizer 

Service for Travel 

4. Convenient Organizer Service for Travel 

0PJ (COST )o ·~~i§J~~~~~:f_H!t±~fr EI~ ~-'t 

~~.~~•**•·~rr~mm~,mrrA 

~*~~~•*o ~~•mtBfi•~~~~* 
fitt~.m~R~~~~-I·A·~~§~ 

*~~~.m~0~~MX~~~~~~B.~~-~B~*~~-~** 

:J::..tc-~ o :(£~1'-:i::tW r:f:l, COST i~"PJ:¥-f:tEHH=fJififfflo{]f8f~~{f£ 95%, # El~:k 

~*~Am~~I:BB~*•ooo~0~~~**~~m••~•~~*m• 

m~k••~. ~M·~~~~A~*®~m~k~$0 

,Ai...G R Q W 5. Globcl Recovery Of Waste 0P.I ( GROW), 

Global Recovery f'I=:J';J1it:W-J:.~1J WJ$:il~tf-Hit~0n.J , GROW 
~Wa~ 0ffl)}...~~-~~~@~~~-~~£, ~ 

~~m~~-•~tt*oo~m•~~~~~~M~~-, ~~~*rr~w~H 

~ rr:~ ~A~m±~~o GROW 0PJJ!fljffl!J\~ 891ftll~lmm~ttF~.- 1tnE 

~~~~*o ftiD~~~ft-~m~~~&A&~86~-~~-~~ftiD~ 

i*Mo 

CD .(~j ~ (J<J Tumtoo 0m,~ HOUSE 0nJB<JJF.M!1&*., ~b:~kiJJ Ej ~':J]l.f1 l {E.ft~Hfi:" liiJ , tttr.Ji~~ 

~~tr~~~~~~~a.~~~a&~~~•m~@•~~~m•*o W~~~~.~• 
~11' Tumtoo %iiJ nr t:l~Jmiiii%~~ff.Jit.:f:~ltlr>H~~l1H=f7!-~. #:Ji~ RIJ~f~1HJ.:rm Jlj " 
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6. WAter DElight 0 'iJJ (WADE )o ~ 0 nJ 

~M~~m~~-~~$~~*~~~~~: 

~~~W~fi~M.m2•~~~m*.~m 
Water 
Delight 

f~~ JW:il: ~~~if! ~g(Jtl 7}( o WADE 0 PJ :iiD i1 !3 

*~~*w~~•~m•.m~ffi~*~w*m·*~~~~w~~~~~~ 
~i!i!g fU ~~W7k ~ fi 7}( ·~n-(£ • E8 .llt 0 PJ #f 1jJ'ij {¥;]( ~ #.tiE 4:1i!rf R 'fffi W 2 0% ~tiT 7]( a 

Jt ist &·~ 1¥.1 ~~til i.iJJW: &·~ iffi ~-5£ B<J ~1ft . 1s .ft J.: 7ik7.k 1¥~ rB t'li m 111 x>t ~ '* B<J fR 

tM.~J n(UJ ~ill; .®i1IIH& ~ {lfl,Qt * o 

7. Fresh Organic Opportunities Delivered .Z~ PJ ( FOOD )c 

~~~~-~~~0~~~«*~~~~~~~~~.~ 

rE#f ~J.k;fll u~m: f~ 6 ~:ff tF:tr./J1t B<J 111 o; Jt ~~i-1ftt!f&.l·t:R: 

i~Hform ~*, M ml~:l-' 20% lf9W!. '!ft o FOOD i~·PJ #f~tff 

m1'" AB<Jft·;f~)t'Ffjf;~~, Ji::@.M~lt;lffitt1E:ttl~ifif. 

~j;-,~fr*IR'~JA!f{,f., it1~Affl~-K%c ~WADE i~ l=i]-;tf:, 

FOOD 0"PJ~:mt1J!~ ~1J ftffl t81ftfr.~_m. MrM~~ffl"~ R'~tJ:tZ#.J o 

8. Lightweight Innovation Technology Engineering 

0 E1J (LITE )o :1!$~~~1¥1~~ PJ*t~~fjt~!f!'i, 

Jt~=fR:t'flh~4:~Tt8CDo ;J,]'\$, t:<$, ~~iL ltJL 
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Opportunities 

Delivered 

----~----
LIT~ 

I ' I 

I I 

fl:llt1Jt~:t11·~1e:ftl £tru 1<-3=., £trll ~~i o A~ttt W-i# ~NfUktfEJl= ~ lf~ , rm 
~ftJ:tHvk~~tf.fl!Ji! t±:L* B<J ¥flE~ ill! Jf3~ , f~J~IEW ~ t$ ~A!~ ¥1J ff !8 Jfn 'hM ·l}t o 3D 

!~ tJffl~ :Uift it A ff1 :f-Ef1t!J:ftk IY-J fffliJ i-tt! 1J~:H1 ['sJ P-1 ~m!x1~$f!t B<J~t!R: o f@gf~ 

~~**~ili~£ffi~~.Mrm~~A~~~~~ftc 

Q) ftn:lfl:~ · ,9, IIJT~*Jf:--f JE !.'l ii:Ajg z ~ :tB ~i;lf, 11B1.. ML~it:H, Jllti: 1¥1~~!#.1£4-tti ~ z r*i. 
Wi:f&JLt~:l.m ~-Q-4t1J, l'fJ Jr~- -ff. o :1 rt;J, :liifff:fitgtJ nt:"t%#!#1 f¥.JJH.Rffi~:H rrn_. f.lJtJU.liJ 1¥1 
~ ~ IJIIJ{~FH~ifi!J~1i1IIL~ rm ~~ Q- (fJ If~ t M!ffl ~~1M%~$ fiTL § B;J M.li\~'·11 9=r:Wlfi If\ W\8'~:$ 
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~I~~_t{t9't¥fRu 

239 



• Government 
I I I Operations 

..::5i:iiii::::=. Verified 
GOV 

9. Government Operations Verified 01=d ( GOY )c: 

~*~~*~~*~~~~m~~~m~~~~~ 

~~~~~*+h,#~-&m~•*~~~~*· 

f7tltill~P1trP.~L ltf&~~ilE, ~:IT*~' ~#:it~rJ 

~.:,(.&~illtl1ti¥-JlUHr!:giJIIfil~~o "~J#nllJY" ::f44it:Ax~x·tQ:, ·rmft it$fb 

'E;i[:~~~lffii1 GOY 0fflB'~IfZ-~!1HJ.t~5&~'E~~~Ril*, 8Jt1~ iPhone ...tOJ.J~ 

ffl-f-f o GOY 0ilJT/ff~fhXJIJI¥-J;M, Xif~&Atii~AOJ.J1fi.~,f*~~, loJBt Xx1~ 

~J!ft'~frfnX:*tl&=*. #~~:f1Jffl*~Wi1}*fr~~Y¥&~, Jtt~fl1i1l[Jf.J :; 

10. SEnsor Network SOlutions i~ PJ ( SENSO )o :IX 

*~-~~~~~ff~~0ffiW~~~~~~~•~w 

•u~~.~~0ffi~~*A~m~•0~M~••• 

tmii1fr?tHr~~m .tJ.~i¥.J.fJL~, tt~n~ntX~~ p-J a<.~t~$iii17f-fttl T - -t-1~Juro<JM-ii~.Yi 

~.X o l'nJ#, SENSO 0ffitf1:~il;J"~~P):fffJL~~1H~Jcfr~a-n~·T::kfl:@J.tt1i~ 

Bt[t:ij\l~.?kma~.: .. LA-o ~:f.r--1-~j~J .... izfr~ SENSO i~ PJ~~HX., ~f£1ltA:~f:1f 

_L~O~JfiJ~*I¥J:~1J-j] ,) 

ll. Equipment as Service for You ~~P] (EASY )c 3! 

1'-tit JJf-L2 ~-?: 33 tm: -T :#f. *X f4 ~ f'F- # ~& g} o Im IT , :J~ ffl 11! 

%~fiJN*I¥.JJf'ii:.~JP;.:tJ-fti'Ril~o {§.'fE01=iJ B~t£;J" 

i.m~;mtJH~:JXftt tlrt3J- o :li!lm r:ti.~i~ iiJt!H~tt;J"Htit'-ta"J~WJffL:&:ftJoc * o q&tjc. 

it11B*m!N -iltf~Eil. ~ -tl!~1J-1fMsm:1fttlC!J" R;t'(tJ:tl .fJL:mfa<.l ~llg} , kA W~ B}Jt2: ~A'~ ff!J 

i;!H~. :t- (, 

basic 

12. Basics All Supplied in Container .Z~ff.l (BASIC )o 

~.z~ PI~~ fffr ~ ·m· :iJJtlf{jt Rli * . ~Uft B: o i~ PJ ffl ~ ~ 8{] 

~f:l -r-~ :iX!!* a9 t17iili &Jllli , ~o *-~A ~~ , ~ n ~ rr , ¥m 
f~· ~-iff, :f-VLJtJtiJ&*, 1uv.kf!l7.l<~it , LED :J:T~.C&:ll!l 

~~~mm~Im~-~~~~nwm~~~~o :~X~* 
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mm:tt-re::k~~~0~fltfir¥01t**~:S:m;m. 0~ Jg;m~~rtr:tmmi:tt~t~ ~1w 

}~,jij]~~o 

~ 12 -f-f§Jj-f .R~Jf~. Yf.TF.Et{]ffl.Jl!i~£$£r · o "»t~*=fHt-J,~!JIZ.-~ 

£.•~~~~~m~~~m~~~mm,ffi•~~A~$n~WE~~o~ 
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!fll\Et9 ·1~~ c ~~i&5£1.1 iPod ,f11 iTunes 1fflrn:rf~7ll!~. ti€::lf8'~~ iPhone, 

lffi ~ l& 1} .fJL , f . rz f ~:fl 8'-J ~ j~ ff. fi, ~~ &$1~ ii:A~ Vl ~ ~B'-1 $ilL WI~~~ 

7'~~1.1~~~ "f ~~)1, ITiffm!YjJ<"JLTEf:E lnJmwr.WT1H - ~ 12 ~ 1¥.1:9:1~~.33, ~1-

3cfJ<~~$1Jf'F YouTube f~~~~o A:=*, ~*~$D~A#Jfl~jJ~~rR{t ·jg, 

~1-ji.-q!#!ftf.~~*~;'·' IMJJ~®~itl1it*1f-fttl**R'~A:i4f~1tt.WJW:t~J¥:-®-2:JN: 

-*Ixt . fttlil!iMuJi.JT*~ ft-1~~:: 
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RESOURCE 
REVOLUTION 

:=:···..,: ...... ·.' · ..• 

~~~~~~~mw,-~~m~~rn 
&ff~!P3% 

~m::k~~!IJ~~~iE?'t\ajjA, :ftffllE~tE 100 ~*ji::ki¥JtJl~ITITMo loJllt"M" 

I¥JI~llt 1fifn-~, f~~JE£-BtlilietmVlti;, tim-$1~ Cl~~tt:fiJ~& "BIJ~~~~~fl 

r.ti¥J~a-ffllo {B!~tEili~'frtl~t1tt!!uH~~J.fi¥Ja-f~tJ, IB ~f~~~%~1.&:IWJ~o 251l~ 

AD~~A~$~~~~m,~~~-~~tli¥J~~~tl~m~afa~~**~ 

:4~il~ 25 flADfig~:lJJtrn~:tl:;¥:, fi~~Ji~~fDifttfuf~~I¥Jxim_~~' Hft~ 

ftt~~I¥J~iEt, 7.Kf1Jittib5jlijJE9J F~f&::E5~1:J Iti¥J~~' ~~tbJ~:M?JT-*~tt-ltl~~ 

1moo~1k~~~~~~~~1±**~~~-JE~~*~~~*'~~I~~M 

~~-~~~~~~~~~~~£~ill~£1¥J~~M*fii¥JI~-~o 

~2o~~, £~oo*~~~m~0~e~~~~~~-~I¥J~~1fl*l~ 

15 583~~ & I¥J1flm.5~itt{JJ~ffi*~:9Q1{*1¥J/~-ct ), ~t¥. ~J-J-1flm~l'~9J~E&a 

190(}--2000~, ~~tf{!~~ F~>\0 . 2%, :&F~Q~1fi;JtraiFl'~0.7%o ~!lt, 

g~tt~tt-~•w~~~~~&iFS~3%~~m~~7~~~~~ffi~*~P~, 

1~~5~~.P~tt-J&iR1':Ei1-* 20 ~~-ft t£~~/fjr_ 1% ...t l'~FWlo ~5W3~~ 25 

g~~m-Ao~w~, 0~~~~~~~~**~~~~~&~~8%~~~~ 

F~, ~~J~fJ);!.~7j(SjZ._t!~-K -f~o 



5.4 

7.4 

2012'¥(1'~ 
JFj: 

/ G~Hf.Jiii~Del&.A. 

~* 

~ff•~= ~h~~~~em.tm~~~n 
Mr. f~I&Z!9~~&:H1' .A.DJ-~E~J%it:, H~17 
Wiff t-. (r~ rr Jt:t~ K:~t~ 

*41D 
ms•: ~~~#W~~ . m~~~ftMWO 
!1D'· , lit~/rnlm~Y 
lii~, 7!-JtHo ~ ~ : tx-m:-fll 'A' !f:Jtnn . *-!li!F 
rlr1r.!Ji PJ ~~f. 

~~lift!! ( f§~~itJflfltl/QiftiDJ/!tt~) : 13l:ff (~-* 
1----=-=---t '/ Miff<: -r ~~A , _]>I~. ;~11 tmll« !Y 
\t-----t ------ ~~:±U~t~l~~~= -ft~J!;ffrJ!\'P. li~"_ll.kw.f./t-I¥JU-tm 

c:r- m. m ~ 1-~ 

244 



ume~s~~~~~~~~*fi~~~~~-~~oo~~~e~uam~ 

~~~~~~•*~~~~~~~~7~~~-~~*o~*~~•Am~~~ 

i1trr'I9<3*E'J~tt-.l~~B~i:E~~o § 2000 ff-~Y-*, 1i11 ~ifl~~!~o ~)~ifl-t!~1f 

7 22b% 1 1t Jlffi~~J!~-lf 7 275%, -tx:F&1fi~9!1J~1f 7 125%o ~)J-ifl*tt-JjJlii;IJ 

'1'1~31-Ht* 1 ffiJ.El1.&:!l:tz f8J!¥.i*-Il*~~*~5~o 1970 £f-, it8bffl~fD15 5ffi11'r~~~

fEiJ~~~Jllm.~~J-;\})!&tt~IJf[r o.36 ( ~~m~t-J 1.0) ~~0 fs!.w_i£, xt~ 

~-~ffiJ~,~~~~~~-~e~mM70.8o~~~~•w, ~~-~~,15 

~1fl~~a~•••~~Dt~ifl~~~*o~re~~~~~*ffi~*•~~~ 

!jllj ~pfT~ iffJ ~ Z fB] tfJ *It*J.i ~~ tt J.i "* ~ ~, Pff ~;)_~if , Jl if Jiff~ lCP ffi )_&: ~ ~ OfOJ 

ffijE~fil£-?i-1J* ff*o 

~-------------~---------~ iE!I~~~*fo-m,~t~*' '-t~~~x 

,&;P3 * rJ~H-l*-4*~ '7' 1¥3 ~ '8-.i:E 1L '81Jm ~~ R 

~m~oftffi~~•lliA~m-~F~ 

* ~~ :t! ~ if-] ~Ff ( .ill 1!1 F-2 lo 195o--

2000 i:F-Mf8J, ~001¥.13i*~F~~1FJL 

I 

Sfifi~ 3%o ttfl =!: 10 iF~, Yl.*~fD 

:vl~51BihB~~~~UJ1F:ili 22% !¥J~F~C&ut, 71 :kOO~)Ei®it.ict-JiittJ~JE 7 

~~o ~ I ~~~JlJ~*I¥.l*~t&uL ~OOiflt-J1f&jffi~~~t1t3F'lfO~)ffl~ C02 

~~J.&J'fJ~*~if** 10 £f-mi9.JA$~jlfl~i~~1F~l~ 5% ~t-Ji&*, ~ WJj~ 

~1!f&1Ffitf1fj;g 8 200 ~j(;I¥J~)fB7f~o 

~~-~~-~~tt~*~~m~o~£~00~~~~~00~~-~~-~ 

~~~+~~~ffl~~o~~~~~~~~M¥~~t~~~ftm~~~~~~ 

~-~ ~ ~#£~~-~~·ft·~~~~~~-M~~-~~o 
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14%--26% lt-Jfrg~~.ffi-T~liJJ?t$o i:E~~i~~#£m~, 1/3-1/2it-J7J<~j}Jji~&:j~~o 

~~~~~~~~lt-JM~ , ~~-~m*~--~o~~~h~,A~~•a~ 

tt-J rp~:3t~~~.R~~~ 60% lt-JtH~~~JJX7 Eg~o 1i1fJttlt9=~ lm/E~Ftt!SlL~f'J 

m•~~2~,A~&~-&D,~$~mmm,~0•,~*®•Eg~Mo~ 

;J-:f.~r'Jf§lJT-~~~~~~&~ 0 

!i:F:JJ~i&W 

~1'-jfi 

~itH~¥ < 199D--2010~V) 

~~~ ( GOP/BTU ) - 1.7% 

Jt;:M.ff.~IflflFP!tmAftfl!Jiiif 
JiJT~\=aqJi ( 2010-20301¥) 

3.2% 

:U-*4 ( GPO/If~) II 0.8% - 1.3% 

7Jc ( GDP/1Lli* } 2.5% 

1):~/t'ii)~~ ( f'=flll~~i ) - 1.4% 

r.&li~'1f<$: ( GDP/tC02e ) - 1.3% 5.3% 

:Jx 1fltTI.fii ¥'L &1-~ * ~o a~ 0 EJ if ~.F tJ ...t m ~ ~ T-~ n ~'L ~ 11t , ~%c 

t¥rr~~~ l81.:t1£:£18Jo 19tl~D, LED t1z*i:E cp ~ ~t-lm~~~·~t@:M~~ ttl 1/3 , fffi 

.fli! rm 1-tfu.IR t[S~ili (@) -T ~ ~ o 

*ilfi-~ltllt-Jim71G~~1~~i~. )!1$~ ri:E 20 1!!:~~. 90 4~8'J1f7j(~ fc]foj-lf 

~~~f~ ( Ek Sonn Chan) .PJT:3t~tr-.lt&.fl it~IJo ffJT~ot&:~ ~~@9tl.ft 7j(~ )m!lt-J@Il& 

~f!J ffl...t tf~J-*~-=f@i)'t:ifu.tl:o 

®:M.OO~~, tlil*.~ 'W#~m~$£&~j(im*®i~$ , 1*~1£-T~~1f~L,,#} 

~:3tg7-~~~~~~g~~~~tt~•~,$~,~~~liJJ , m~•m®~~ 

tt*ttJ&fflo 
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fJi rJJ JW /.R T X>J iW Jr ~ * *~ !iJIJ I¥J 3f: lj[ , ~ i% :g 

~~~M•~*~~$~m~~~~m*~~~o 

~ m ~~ ~ ~~ ~ fD m T~F ~ :!± 1'b~, OJ1~'tB£151 

5~ :1.r: ~ M Mitt'li& -fi -t±U~: T> 1iJ$ M o 

iEYDT :f.;-~ 5$ i~ Er'~, A 1n:h50*~~H9:7JI'l tt 

~m~~~~o~~,*~*~~ffi~-~~-~ 

~*rr~.~~7~~1¥lm-~~~o~~~~~ 

_l_~~tTn ~ ?.~>~ >i, f§_ /for fill tt~ftfn?JT~~cn 

~i~~i&~o 

m*.~~~**n+~•~-~.0~~-~m~•*~m~~~~-~ 

~JLJAill:fJ- ~ !1t 'ti #*ITo ~ Et-J t-t~4~~ OJ N ~ 1-\li.Z -1[ ~ ffl ~ IB t.;t ~4 7 M 1= ~ ~ 

m~k~~7~~~~~ftffi~,~~~Et-J~*~~~~m~~Et-Jm*~~~. 

~ ~* * :'± F n ~ :1R~? -tE Fit imt, 7./<fD tl-~4 k iE ffl /f I®T £It{ S"-1 ~ iia fF ~~ !JJIJ or ~Y 

)~itf:n]~Jft;5B!~? ~~5$*~1L t£~~f..1\:f~ #19X:~~il~df¥~l~. OJi®f..1\1'1, ~~ 

:g Z. ft& 7 1'-f 57 fJT ~ m 1:!=t t-2 !fii Bt , n]B ~ tn.~ OJ ffl T-tt 1t 0 5L 1#: t-2 jtij ~:g. p S"-11~ ~ 

~H?~-~~r~~~W~*~tt~~~n~~*fi~~I~? 

x~.~~~~$~~oo~m~mw~·~~~.0~~-~~*~~ffl~ 

~~~&&~~ill:fi~~~~. ~~-~-~~~~m•~*~~o~~~*fi 

f;IJ f1T Bt , 0 -5J ill±:' 5.0 ~ 1*. g '11 fD -!::J l~ ~ ~:tilli W ;Mi2 EfJ ~-§- o 0 '5J ±:' 5yj -Woj ~ ~ ~ ~ 

jt:f~~. tJRiitt::fHtlJiJT~~.f±tt~o iY~I~~?iUJc~~~D-~*JT:tF:~, i!:lm'*'~ 

iQ.1~J't&, ~~1~?iUJtS"-l'rifrto -~~~,~1~-fi:~~]JJ:rjJ, 0 5'_1±:,jff-!~1~~ F~ I m~~ 

~WillA 8{] ~Bi' *t1t 8{] iE1t:lJ~ o 

247 



~~~~~~m~;*~~lli~.i8~~-~0~~~7~*~m~o~~0~ 

mm~-~~mffi~~.~~~I~$~~*~m~~m~#~*~· n~~~ 

tJ 1£ iWl ~ ::tJ ~rum fr 'fr!J rJi 0 

:fll/X , if 0 i5J t.R: :iE ~m1~w f1tl ?-~ ~ ~& * J§ • Wt ~, ~lll 1-r m ~ tR: .g. l! 1¥-1 tt-tfll o .rr 
~~~m~~~~M~~tt**~~~Pfi~o~~~~-~~~~u~~~m~. 

~~rn~ti~$~o~Tfi~~*~~~~~~&m~. ~m~-~~~~¥*~ 

~ o ::t !f- t-li5, 0 '5'J ~ ~~~~;9x1JQ loJ iT 5§ £:a~* ~1M~ · NrB=f ~:11~ ( ~A t1: ~ WT · it 

iffi-i_ti 10 if-~X1i1)~H¥JI&m, wrne~~UA1nm.:;&\ lo .lJl§r.~it, 'l}~~~ttJ~foJ 

~~-~~0~(2olli~?o~~.R~m-~m~A~~~7tiW~ffim~sa, 

JArmff-"£1J 7 #Jrrn:GJ, 1Bt11Jili0~ ~ c *!JtE:il;.-t-m:IJJ~~Fn-TJtfthA lo 

~1§,0"§]~~~&~~21¥-Jffi~~~~~-~~~~-~~ ~tt-J~~Iffi 

i1H:r~i.JII, ~~fiJt~g#lf:rlt~::f ~ I¥Jff~o llt'i~, 0~ J±~~:J=i~~~I¥Ll A, 

fth 1fHm ~ PJTrm ttJ t~ ~ , ~ ~ J.;\ 1Y 1Y~ ~ ~ ~rt~ tl M Jit loJ § ~ 1-l::)fQ m:ttit$~ ~ o --t

mM~ttJ£~~~-Tffi~~~~~~ft*a**~· mM-~*ft~~~-~~ 

I~ , loJ ~if~Jli9: ~M-it ttJ ill ~p o 

1£jl;_*~ ~, :ft111f;\~~~~::E~*)itnflBk~~I~fQg;~®:!i!IJo i!~~gi~ 

I~fQ~.IJ11J~1YDJ~Xffi' M0~tE1J1)l!R~$~:J=i~IJ-i_i+tn:1Jit, M~K~t1J~WJ81n 

1JR tt § L- f1T-81J m: m ltff tJ Lo sm_ ~ , -lx 11111- ~R m i! ~ ~ 1t mi:?i H J6 ~-t-rr ~~;51~ '1'1 

~~. M~~~~~ffl~~-~£~1&~oi!~~~~~&~W~~, ~A#~ 

a*~~tt*~u~~~w~m~~~tt~. ~~~k~Aill~~AAM**fiff

*o~*W~¥$m•~~~-t-~~~~~~£~#~. ~OO*Wmm~. -a 
~ t!i! $ w L&A7J<stZ-, tt ¥ ~1 r ~ jl!R ~ -z ~ oo * m ~:i ~ ~ ~~ ~ 5R £1m, ~ ¥1J ~~dr-15" 

11= .!:3 £~~~.R~ln. ~ 7l<Ji o ( 1£ :&:Ft~ OJ :t~~~l·'t ;fo 11r)M ~F 1J ::g.i'B) ~ ~ .!:3 ~~W~ 

l'J( UJf~JiJT 6t .fD ~ 1% ~1* ~ fiP:tR 15-~ , 11 ~ ~ 00 * :?JBJ 1+ $ xl~ 51t _t ~ t~ 1lrfo t~~ ~ 

JI!~11Hi 7 Wii o l 
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~~*I¥J*m~~o~*¥~a#ffi&*~~~~~' ~H~~*~i¥J~~~/F 

¥1J OJ )lH~ rtl Jld-t sg 1Jit , slt ~tlR ~ ~ ~~ 81 & ffl )M 1J , ~~ Z. -fB bt rfu ~ , x1 A ctJ * 
m m:g>J: J(JOJ:jj~z. ~* 1 o M-'& ~%-~ 71 ~ !fr ~o .Z} '5I -=p ~1 ~iL, # i& ::t ~.-r ~2 Jt, rm 

1§~ H tmfF=7J tfuG: '11 Ef:J:ffl=}JIJ:r.Q! I:§ ~*f~~H~o l.9:JiiDJ ~Xittht~~, 1£1J:t~mM~nfu, 
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I¥J0~~~~~7J*~~~o~~-*I¥JA$*~~~~~~~m$a,n~, 

~if[gt~ 1U WJ ~tt-l~~ t3f/W , it t$DJ ~y i.l ~ flfl tt :lf:;fQ~ ir t~It ill fi~-$, 11 fl. 8' 

~*~ffl~~~*fi*m~~' ~Fl.~7J0~~*·~~M~,~~~TI~I¥JM 

~DJ~~m~~m~*GDP~*I¥J~~~~o 

~IX. w-T~iRIA .. txitf:tt~~~1H#ttiiHJt~~&~~*~I~, jij:lf.f~!0 

rn•~*~~~mm~~~ll!Jtt~~~•, ~-~~~-~-~~~~~~~fi 
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RESOURCE 
REVOLUTION ~iJI¥$ 

~~~-~~~•~m~*~~~~~~~~~~*~~m,~~*~~~ 

~~~AID~ft~,~~~~~~m~~-~o~ffi~~m~M~~rl•~~~ 

~~~~Clli~,~-~ffi~¥#a~~~~*~' m~,GOP,~~$,*~ 

~~~.~~7~~~§~~~~om~, 00~~~~-~~GOPlm•~~~ 

IE~*~in-1iH9l:FoJ~g§jt · ~tt~~;x (Simon Kuznets) T- 1934 4:t£ili, ~{f":ji 

M~T-*m~~m~*~~~~£~o*~=~iliW*~AA~,GDP~i~* 

ffl, ptA-f$)1.-*I~~$it~~J~*1t~71I\o 10 ~)§, GOP ~i,EIHtEftim*ffi;fj) 
'I'~:Ut~~* (Bretton Woods l ~~~flli**I¥JOO~~J1Ezv•!t;£, tf:~;%~nfr~fQ 

~~•fi*mo~tt~~~1W14~m~2m~-~~-~7*~~~~~~0 

ill~ 1934 4:t£X:~~@JOO~~~-f7H&~~, ~tt~~~%-*~' "OO*~milt 

~DJft imrlx-JJE *!&A ~1ir~t~if~1JQ ~~(Jli¥JT" , ffiJ .§..IE~~~ ,~,fi ~IJ 00 ~±? ,~, fi 

(GNPlMT-00~700*~*·~~--W~, ~~~m~~&~llil&A~~~ ~ 

~~ "79~~Pfi-1-J&~~fJ~*~J,~D1liS"o ~iflfu~)!, GDP#~~1ir~~)l§-~ 

m~m~~-~~~~•,~n~•,~*~~,*~~m*~~~~~,*~ 

i~~~~§~~)!~L ~~~~lli2Ag!§9;Qi¥J "~~*~~~~~~, ~P::k:§?t®.i1~ 

*~~,~~*~~-~tt~~~%~~0~~*mM~o 

J.Z1fJ&,~.YH.A i.R~U, ~~ ffli¥.Jit ~t~~3FtrJMI~=*:5im*~ ( ~-*11~? .. "$ 

ft.. ~ ~ ~ .. )?~ ~ H:fit9:b~Jx&~-fili~f~V.I¥.lt~t;r- ) to:Ri>;IJ~? :h { ~~¥;f~.A.f.1.l 

GDP~ftili#~~~~~~*~~#~**•·±~,*,~-~~~eMM~ 
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"19.::'81" lt.J~~~)ji¥J GDPa :ff"%=~I~-*iPZWf, A iflftffl±ttt~~t, 1E::$ 

fti~~&m~a~u~m~*w~•~~m,~~~~-~0•~~7H~m 

~~5l*~~)Jj~t J-.AF~~~J~I9..~, fi}~HIJ!'Iifll~19..~M1~~~~ili~IB 7 -1'-fOJ~, 

~p ~lff 1¥1 ~~It* 1§ m w ::E ~~&:US~ J9l: F .:8 *Jm ~j 1lr ~ o tE ~ Wf • ~ Jl; ~ ( Thomas 

Jefferson ) :ft~ljt ( 1~iL '§'~) ~g-, f:g- ffl7 ~\]~ · * R. ( John Locke) .tl:t%J~~* 

~x:~~J~'§'·~, 1*00 7 .. ~ #~x: .. fD .. §mi-x .. , ilim "~):Jt¥m~~x:~iJ" 1{>!.1JC 7 "YI:t 
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F tJ" o l'fl-* ffl 7 " 00 ~ v m t~ f51:" ( gross national happiness ), iZ 1'-t~t~ ~ s-1 

IT~5t!U.A.ffltt-11It11~o {8 ~00.A. "tfl~:CJ~" rt-Hiit~il "~*¥mtt-ltX:fU" ~~ 

tt~~~GoPm~$M~lli~-~~ffi~mo~tt~~·~*~~~oo~~mhl 

rm~, l&A7H'ic ~GOP ~t$~~0 ~~t~>lfir9{Jf1<1L.':t±r. fit-f\::.A)I'~~il~l' 

-f\::~~~~.~~~~*~~~~~~-0 

k, ti"tfl:Wf • JVzf4fi: ( Nicolas Sarkozy ) t§~ 7 -1'-~ * li! It ~1~ :± ffiPX:ft-J ~ w 
~, H~~~~~~~rt-J~•m~, a$/1'~~~~~, ~w~~~~~F~~ 

~m~!¥JaftM~t3Fo f§Jrm~z,ftfn~~;.w;.A "31:*" £If{~ "3t~J"o li~:i!:J:Ff~~~ 

fCJ ft 1n 1i tiJ 7 DJ"j9:*£it >l Y.!IJ ~ 93. * ( Sustainability Accounting Standards Board , 

M:f# SASB) tt-l~~ o ftidfl~xiDJt~~1'1.§-1':1Jlm"i¥1~~~1'1mfi;EY, :it~%-lltft7J 

tx !U .LE ~~ :1J ioJ ~ ;tt $ -1'- !V ~, !tJ ~ iZ Jtt: JEY i10 '5.1 fQ:f~ i't ~H ~€:\'ti1~~1l-~ .:lJ.t. 

~l¥lm~~F~, #R~~Jtt::iJ@Jttfi~~o~m~mm,~*~*~&~0~ 

tt-l f"tf~ $ , ~ ~:9H~B ~ * # ii 1H~ @j -g.w tt-l*:; , rm ~ 93.%1¥1 ~ 1J i~tH~1J ~m 5 

J!~ !tJ lt$ ~,~rfJJXL~o 

13 %r lE 1:fm1l-1¥1 1tliW-¥$~ij!lJ'i':il¥!, Sfflfui?t~3t~F~JfHli.;.R!¥J I fto m 
~...t , 1N :$1~~Jff tH ~.R ~~i~ I ft~,~,$: ~ -1-~£-"$: tt-l fol Jl__t , ~D -f#:t? ±tfu, 1;,£ 

~~~~~,~-f#~~m*~~do~~~~m~z.~tt-l**~*~~w,m~ 

1¥1 ~ 1.-\C d"Q iE -tE £ ~ z $ ~x & M li '1'1 rt * 1¥1 :Jt t±:l , ~ ~ ~ Jf-H.£1. t.R &, ).YH-E :00: § l2 1¥1 ~51 

m:~o ffiJ~Q, M4u.I<RtiW-ffi:~B11olJI_/f~.R~~J ~ ?!<., !tJ 7J it;pJ<iiiif-t~-~M~ 

:iJ~ f::~J~h\ m*...t.~%-JZ.-1'-IDJ ~~~ ¥U 7 ~g imt 1J lm" , !EI B1 :t: ~ $W:l;!!11¥J ~ 1-t iht4 *gil 

±±lfD1ftrm~F$*~~Oiulo fBJ'tftlrffU~:iJ~ ( 'WHm7.l<)]iti¥J~~) ili~~~~O~J¥1J7.l<)J 

£ Et!, ~ -~J~: 71<. Jt t.D o ( :fr ~ !:f, 8% ~ 7.1< 1& m ~ £ Et!o l fY@.i~b! 1$ iifi"4' gx il ~ 
~~~~#/f~**~~rt-J~¥o~~w~~,~~~*.ffi~~I¥11Jn. ~aM 

~ 00 If ~1:*:1? £~ :§: ( Environmental Defense Fund ) fQ § ~ 1*: :tP ~ 93_ ~ ( Nature 

Conservancy ) $ Jt:Jtt 1~ !¥J ~11=71 ~m: , i! p;g% ffitR § M" .LF ~ 'l} a.J fQi&Jffi5-1t~tit 

fD ffi~}E{t~ tt-J~ ~fE&JJL\:o 
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~51:$$ r:p ~i$i ~if!~ 1¥1 5&: ZV1 , ~ 0 6J 'fr1Jr6J1~~ t1\, ~ ~1i jt-. 1JT t~HHl 

~~§~*~ffi~~~.M~~~~~A!¥J~aoftms•~~#~IT~*4~ 

~, 5~ ~i9: -&.fa~~* ~~&1i !l* ~ ~fBtn1J&~~* iflm, t§ tt :y~I;j< ~ ~ 5EL, t;H4-. 

xim~~, ~1illii9:~~DI~®f:in.trm~, )!l!t:fijt~tJHl1&7.t{l~JJ'o {E3~l!t IT 11* 

~~~m~F~,ffi~~T~~$~~N~~**'5!~~~~tt~*~~±o 

1a -7±**ll +i:F~illfr JE1i~ ~~tr#~f.ff ~0 ~~~ ~ r.~ ~5J:0EJ ( :n 5ffi-. 

ft~~ l !¥JiflmJ:tl, i1-=F*E§1~F~IJiiE~~~?mt1**' rrn#~~;?:~'l'1l~.3t5ffLo 1m 

~~ * ±~ * , l1l ~;f-~r ::g &, ~~ .fr~xtu~: ~ ~itt-l' fHt~ 1~ ~ @_ 1¥1 1jJ 5~ , ifl~f~ OJ r1~ 

~~±~ o {E3 ~ ~D ftifJ~~ ~ ~ Ii5: :R5ffi~D~~¥5c !£ 5ffi t l[ iiJ ~, I~ .-R 583 #f~~ _;: ~ 

;~;1)=t~~3f-~W.lE~~*~~~*i~~5~ifl~-*l&"M~~r?.\~eJ-.A& 11 1J* o.39 ~x 

~:¥. 0.07 ~Xo 

~ -y ~5~-*~ ~o ~ J!t t§ x-tm M ~ ~3 otcJ z:7~, :t9:1% ~ff rm 1\tli ~-J!t;t:Jt~ o ~:it 

£~~D:jt1t!dfMti~filfft m'~~~ ~ l3 I¥Jt~~ii!;.~:5-t~{±fllii~~D¥ii~}x~i~ 6J J- o 

JZ. l!t:0 6J :k ~ ~% 1i)]JJS( it 3 "M" eg ~*...to J~~JR '8 iD 1¥11 ~-{~~~T ili.M ~ l&A*IJ;~. , 

@Wffi~~~~-Rrt~*~ft~m~~~W~¥5c*~~W:k~~~om~, ft 

1n*~~-~:;k~0Jt ~ ~ tlltt.l if-Jl&A [iiJ ::t~B ~5t:tfJ~£ ~)f'D ~ 8~~~~mt~:Jf: 

.z~!¥1~~0~~*£~1¥l~~ft~~~, **1o~~~~0~~~mtt.1~~~ 

I~ 4% ~~l&Ai~-if, fffi*~WHfQL&A-f~~ 10% ~~~o ~Q*~l!t1~7f:~*!m~ 

~~~~~~-~~0~~l&Aey~~~*~%o1±$~A~~~~£~M~€. 

'l}EJ*f~J%~~&:m~J£.*-, ~)'f*:IJ;~.A.ill~JT~Wl~mo ioH$, 2ooe ~, =~ suv 

t¥Jiiiffi-*-~~~~' ~ [!S] tE-T 3 a-t(f)~~4. ffi-:W-rft ~& \1 1J* 1.056 ~:n::: ~)..to JilT 

~~' ~@JA-*~~~·~5H71$~7-J~Yi*f5H!~_>J,flJt~5ffiegr=t~, ~~~~~Xili~1ft 7, 

~Q * .R ~ -~ J '~~jj-W!l ~ ~ x-J)~ .g.~ 1J :$ ~ t:g 1V:l ?1:$~~ ~, ~~ -:;,. ~1-~$ ~ iWI!. rn 
~~~~~a~, ~~5!1-$~~~~~~~~~-~$mmM~~~iflmo 
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17t~mnaiJt:* ~Et-J :t~~~~~lo#rr /JQ±£Et-J @11 *~:tx~~ ~~0 7}( ~5LW-1~xttJM:rr ~fit~ 

m,ili*~~~*fi~m~m, ~~~~~~~~~m~~~**AA~~~~~ 

~ ~ 1~ jfj :* :1: 7}( S'-J r ~ , X~ ~j~:J,'fi.t<~ ~ if-.J 1:.rm 1i t~ m o eBay ~~Qlj~f:LA.. 1.t 

~ · Wl-~4~ (Jeff Skoll ) .7.J -~;8 :7;J~j~~:t~~~~ (Capricorn Investment Group) 

Et-J 0 ~ m i~ 7 t1 ~ , i.t< 0 ~ ~MFA"~ fdlf Et-J t~ 11'f ~mg. : ~ /JQ~IH~ ~ li 1i'l Et-J $:5J"· tlfD] 

Y!tJ~~tJJ, i!~tfu71~~'ffi'~ 15-~:*~8~~£ Eto 0§Jtt*rr 7 j:RWH9:m, t9:~x1~ 

~~~~~**~'~JR:1ff:5Jif. Et-J fflffi. ...t~K~~r& ; ~Jt~~ at , 0EJX~%tEWH9: 1JJ El 

~~~ffl*~~A~~~o~--~A~~*~A~~*~~-m~~~, m~ 

5.! 1'~1j r _illL?!.\ i.iE Sf] , Xi ~5~.!¥ €is EfJ t9: :81 3t ~ :11' ~ ~~~ t@t± ~:WJn(ci) l3F ;'ft iti1i tf] JJ~fql 

:M~~It V*5zL nu J! ~{EWj ~~-0~-tB~.tJJ~~ R ~ ;R ti:l ~ @l t!R tf1 " M~ :t$ ..t .'X." tj 151 ~ ptiJ 5tf o 

~~A~¥$tl~-~~~-~*~~~M·~~~ , ~~~~~~s~m~~ 

~~*~$r~~~~~~mM,m~~m~M@~~*~M~mm...t~~7~ 

i.ii-~ xtEt-J ~DJ ~ )t 0 

* =t; 1~~'J ~*, 1~ -tB i!f~-*ti, ?JT{:J iZ-- tJJ x-t ft1n~ ~ 'li- ~, >R m ~·fox: a 

im~ x~~~1tz PJE? ~if1~U~4. _:g itU~·~in tt-JI~ r-1n, ~ n iiifHI~H~ 8 c. ?frt* 

N~~~~3~~ti~-ftA~~~oRm~a~~Et-J~~@W~~~mEt-J~fr 

1f1~4~~it-Jt!tWitt.~=1'1cJ , &t1l19 t!± ~c 80 if.1-~tl~f'J~ a-t1~Et-J :*~,_ ifflA~D0 

;i;!3 20 tit~[: 20 if.1.l(~~~Qg1~1ff:?.~=1'~-~$o fN~fMfl(~~ifJfffl.fj'J' *ffl Eg~ • 
~7~~,.fi7~ff$,~~:*~,J~,~~~ili,~@110~,~*'0#~ 

~'m ~~& ~5fJro ?JTfll! ~~~~~* ~ JJ~-ta-J 1~JiJT'81Jillif-.J91~~ a fiifl~~~!!l,~:?k 

*~~~~~~M$,~W~~~~~Et-J~M~$, .fi0#~~~~~~$~~ 

-~-~g~~~~A~~,n~~~M~-~~~~~~~~~---~ fflo 

~~~~~#9~~~~~m•~AU~#~*~~~~~~•*~~~mtt-Jm 

~0EJ-14o 

~ ffi&:,~.YH'fM*=~ if1 ~l&Kf~ :1. ~ l! # $~ ~, :ft ~1! ffl ft 1f1 ~ t9: ~ t~ ~ ~ ~ 1£ 

~itt 1-J· :tit* , ;.;,-rm ~.§.lt -e· 1n 1t rn ~ !P :if' A OJ ~~·1'1 ~t-1 IJ\1.~ a Jx m 1:!1 OJ ~~ ~ #t mr 
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RESOURCE 
REVOlUTION 11i11·~ 

~a-t7M~~!¥J1*,~,, -~-Jt;8~£Yi~~, R$;fDii~f-.1~5mt~F:tJ~ f§ cf-.11tim, 

~ ~ ~M 1£ i&Jfrlfcl ~ GDP 1ti. ~~ :f~z M o }i ill if: OJ ~)I. ?J,2:~ El c ~~ 11< T-i~~=t ;t ~, 

~~-~~AA!¥J~~o~~~~~W~,Ji~#f-.17M,1£~~~f-.J~¥lli~~ 

Ii~f-.!ij~:tJ~:X.&~~~v~-g-*!Jcl¥l~:tJ~~3t~$M"Jifi-:;1;/~·sgif~o ~{*, ft1f1f-.l 

:rt.T-1fJ~~~~5t:!tJftiiJ!¥J~M, ~*;fD~5mt?fi-m*!¥J~~~~o 
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**15$,~-~~*~~25~A*A~~~~o~ey~m~**' ~~ 

&~~%~~ 2.51'-~.!H~:fl§l~T-z~o~!¥l~:lJ£r=P; if¥ 2o2b ~, ~~A~=Jmtt~ll 

I¥J:lfiirn~~~~J 221 -t (§%I, IW:~~7JAr::HJtrntz.~ 35 t- )o ~#~-lf~Ji~Qq% 

1tq~b- jffi' ~ 1t.\ ~' l~ t.t ~ 7.K{D J{ ffu :li ~ ffl: ~Jffi tfJ ~ * 1±l ±~ M ?JT* ~ ~ t~ * 0 :QD * 
~~~mf~)~~?I<Sf?- I AA ~11'1~, ~~t;I-~{IJ5~~7.K~*Jt~~~' tb,~~** Elfii 

F~~R~o~~~~~~~~~~am~~~~~~~g.A~~~~~~o 

@~~#·M~,~#·~*~~~~-*~~w~~~maftm~M~~£ 

~ :tJ=.Jl~ Et-J ~ 1! "iffi:fflo ft1f1 ~ ~~ 1ilf ll'tii ~ ?JIHffl~ ffl * I¥J fe * , itiJ ~~~ 3§1J - 1'-& 

:t~rt~~~tftfcJ~:ffl~, -1'-~w*~ll 1ZA~:lcf~ ii!JI¥J;fflil!o ~~F1r;~il~ )t~ 

"m:;fJl" -}EJ, ~P~Xi~m;~tir}J±J.Jtfl~o 

®~~~~~m,ftm~~~-?~~~~7~*~~I~¥$, #~~* 

*~mimt*rfP-m& 7 n:*~9!1J, gpm~J,~~f\:-- .:rox1>5~~, mra:. "OJ ~J.PI'1", wtt 
1t&mJ~x1to :19 7 Jtt-i:V-Uta~~Jl*~~~J , ft::§?ltJ¥7 A§;1JlJT-#X1:l!~'l1-EJJtl: 

fi~~o~~a~*~~~m?~~~~-M~m•~?~~maA~?~~~ 

m:>.!¥$~~1~Jttf~? ~l!ft~oJl~-tE-**~ttf1J~$o 

-*~~~£M0~~~~mfi0~~~M,@~T-Rffi~M~-t-A~~, ~ 

~ili~~t~~~~~~mmo&i'A~~~~m~~~-~~~~-~m~I¥J 



~Ftlo ft1floJ~~~ifE0EJm~~~~, DJ~~~~1*I.f(Rl±~~-~~, ~OJ .-;J.~M" 

~~ill·~~·,~~-~~~~~~0 

?JT~ -t-I¥J ft1J M ;fo 5[ t~ , 1t* =fHt-J ~ w1~ ~::1-JlllJi;fiJ 5C fiX o ~ -f Bt ISJ $lJ 1't & ~ ~ ;_K 'T~ ~ ~ , 

~~z~it?JT*~, ·.tt~t/§ii.lEo 

2015 Jf- 6 fl 
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jmfiiJ~~·~~~~~ 

iffl~1d~I1J;.tJJt.ftl!.~~(!'-JOO~. l±lrl~i~ § H<J~n.Hi\:f!'~/f'lnJ. l:kiJltlTJt~JEB'-JI)1J~Jm!J!IJ;fDI)!Jii.h. 

¥t, 'JcJA -* tHH~~-ht. :!If~~~;JS'Zffl. 

1!1111 =}\./!it Jj!lj 

5<•Jrl1i~J'.I{J -tHIEi.$l, 80%89ftiif-ift{I[i'iJfi~1X ,~-20%1¥1 9il'i'b . ~.fi:HM § L.(t'~J#J ~~gjJ. :ilHT151JW:;RtfHJ 

ft>J7tAc. 

flllil1•~ttYimnmt.mrJ _ 
{r: -ffi:}(:B{]It.jfsJJ¥lJ):J, ~tp9(.fV.9:2al68''.llffif-~J~. tE ·or~tt:-1-IJ..tf~:~J~)I:~, ~t.pr~~ -t-±:2 

(('.ll'#.lw;. 

r&Diii!J m1utmt!i!IJ 
•e*~oo~*~-~~~-~~-~Mff. ey~••Q2d~~~$~OO~. ~M~~~r 

M:ftlltft!!.~'l}. B?J~~~Id~-l~tJJ.B.~~ • .M.-t-/J,IIl~FJfMJ, )t:tfi~ 13 C.(I{Jf~itf1lUJ, J~)(~JA 

,m, ~,.',(J~i£~:J..&~iY!J#li~tJ<J1J72~. Ff 1¥.1<£-f-x·ni~tft'.l'~~. l~/.LM::lii "ift~l¥1. 

Ndi!IO tif 7-J A. Viii mt JiliJ 

tEM.i.Xittl'i1 -=F.~, i?.i!liJi?J~. 51 ~16-JI!!i rtlJ § 215HtA{J)J ~ t:bt.~. ·ny!J. il~i~=~l&~J!)JU1L~, 

~Jtl, :fi·~. 

OO~JJj~ ~ 00 il ~ 11:~ rf.EX 
< 1) lEI~!. l:mi:Xilti~OO 11J';T,"~;f.·::f~~- n/.=-(ilf[;, m_:.(f(~~ ~A..t, -~~(.]>1tJ t57t$JI•I~J~ltl:.~~l~h5Ur'1J).J 

~' ~~1*1.{]·, ~:tl?.f.El~Jtt*.jlj:IJ1~·. JIY.*Vlltff;~ L • -.Jt:Jl[iil~l, 1~J:f50()\:, {t~i1Jfrf~~J·~. 

<2) i~~·iiJ. -1'~1<l~OOiU~jC.Jt1;HlHhl(F1J32~1H~f.lll~tkrt. ~'71r!~;(H.*~~Jt¥.Jm.fflUURM3. H~ilk 

)(:+. tVt~X>J.k.lliXili-J®~ • .u~~(Jj!:~'tJ~J!±!i. ~JH~, itt~· , i]i~, -p;~, f!f!~, iJTJ)t. :J&~:tfi:t~ 

~fDlT~. 

(3) ~,IS~;JOPPT. l'IH~EJlt(Fn~llJ~jcJPiii/}t~rf600i:~~)J, itflPPTiiJIJ.m:~j~!,ft~}:fll·fig)J. JA~i~ 

D!~JfM.l, EJJ.:.5~~ftj, P}~iJ\i4iPPT. lt~-fai.l.51-PPT, .ffj>if:i:!!'q_:.~~fti~. itllJI:tM£fj, f~H~ 

fleJJM .ktUJUM~. 

< 4) .m.~.tHf.J.tiJ~. ~# P.Xl:~IWJ il3J 1m, .iJl~iH1.7~61- J-J 09 ;u::~ ill I #t-, ~ d> jGJJX:<t.$: iS l't~ 00 if. frt ~ 
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1t!!f.i:.i1Jmlfi, JJtifJ{t:Hj~~ IH(-J.Hrui Jr:J:HJ, 1;l 

&. tHi• _t $ 47mm ~, 1;1. h ~ tF 1-:1 ~~F i~-~ Z. 
)J "IJ\!1 .. ". I.J]IJ.l, NIHi-6: l ·.f(Jtf- 1~ "~J1iJt 
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2013 11~7'1~~JSH¥HH1rrffli~i.*ffJI.¥.~l~lt:5m-m· ' -~· •J· 

("f-'rnl:Jf:.*-~0 1f.l:flAf~~~~TOP lO ~ .1f. 
(QtJ~~» us~*Mili~~Q~N~-1'5·~ ((.) 10-*-t:5 " I ·-
«~~'7-1!3i:» "20t3r?J'~AI~i:tllli'!~1-F!tl·~41X~U~~nu~.:¥.~~1il~*n: L~~·· 
(cp001fr~ I:I.IAAti:H 20 1 3~/i~f1~2o~2. -

201 3s:iti~ · r:tt~H IH~·~r~~TOP1oot~tt 
2013i:1ij-f·J·11\:Sc'o/= 1· A:liHt~~~~ -IH-o~~~.XiffiiY-J~.:f:~v; IIIJ~1tl1 
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