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https://twitter.com/EarthRootFound1
https://www.instagram.com/earthrootfoundation/
https://m.facebook.com/earthrootfoundation/
https://www.linkedin.com/company/earthrootfoundation
https://earthrootfoundation.org/
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7KHLQFUHDIYRBUWRRRKD WBVDUJHWAWLPH 0L @IRGREEGWKIHOHGWHKIH U VW
FUHDDADMBRORK\GURHYGHFLROOWLP B G KD W MD QHWH U R DU IHW K H
DFKLHFDQERQ QH >XQONHFNRIMA HQW@\DVJIRXP P IBW W KHX HV WWKO®RP H
GLIILWROWDUERRKYEURWRDYH WRXWPLQGWUMKHAXUUHBMSIOR\H(
URQEBXW)XORZ FDUBDRQWYWHRWY K\GUR BHQR G X PWMMRKERIGD OIOR G X F L (
QHFHVWBWHPRQVW KIDWDY X |1 LFLHQWMHKAYG URJHQ"JUHHKQYG UR 1LNQ@R W
OREDUERPLVVLRQVZHONDR2ZWKDW\HWRPPR@XVH@GLIIHYVHOWRIWGLD
UHQHZDEDB® OSVWR FKLHYIHUER QD Q 8 WBRR X QW E DIQ WHU HDOIDID U G H
QHXWUDORRINZRUKDVEHHGQRQRQ DVWKHKWXWHHEA UL WMVDWURUHDOLW
KDUQHVWRQDQGLQBQHUZLWKKHLUBRPH ZD\V WR SURGXFH K\GURJF
PHUID/Q\GH HU LMK DMRR MNKIX H OV +\GURJHRURGXFVELRQHIRUPLC
X V HKBY HV@ R GIDUFR DROLODW X DBIDQG K\GURFD UER®MW KD QROW KPRV W
SHW UR OWDREHHID L X@\GHUVWKRIRHFRQRPUAFKQRQRZD GD\V+LJK
IRVVLO IXHOV UHOHDVH D YHU\ OMDNRS B BRINQW BRY FLDSE R'QWRAIU H
LQVKHQYLUR OYRME@WR B MWKHIQHUJ\ D W PRAOH UIHWH T X LAKHHGOHD W X DD O
G HP D QDGNAWR KDL WK HIRJ RV KSHUH U H D FAL VWKW H IRFY H 1 L F N FDW D @/\R/ W
H[LVVGLDQUDYF O HBKR@W RPEXVRRRQ SURGXFH +\GURJHQ DQG &DUERC
UHOHDMHYWE RQR[LEBUERQQR[LGHQDW XIDIVOR Q W DBIXE\E KPS X U L BV H \
6R[12[ 10DV E XWWILGFROE B BN W KD W F O H DVKEH] W KIREGBRM H IRQV KK G U R J H (
FRDI®R O O RZAKH B VL WV K®ID U JHR/XWAEIH SURGXFHG LQ QRW *UHHQ
HOHFWSUWR GWF3H\WRQR QMXRPR VW 7KHUPSRKHP L FFOHOV K RGWU K L JK
ZLGHOYHBXHEXWVHBQO\ LQNKH WHPSHUBRIW X UEH J USHHO VILWWM T X L U F
HOHFWSUWRGWFWHR@RVVIXGI @WWH DORQJ ZLWK FKHPLFDOV
EXUQMG \WHOHOLWURJHRHFWRH D :HVWLQJKFOMHN URF KR KA UPD®
DWPRVSEHKURKRQW UWRKIMRHUPDW L RAFOHKHUHHQ HF W U R FUH P E VIDEEQ
RIVPRDQGF LWED L%QX U QR D W XDNMO WKHUPRPMHWLKFRDG HDSSOL%WE WKH
SURGXGHWURJH®BQEDUERIQR[LGHWKH UP RRON/XVS K OFLBD W HRJ\JH Q
EXWDRZHEXDQWWWEGVQERIRIRLO DQEXO SEXR[DEBO BR R G XFHILGELK/
'KHQFROLGEX UQABUERIQR [ L\G¥HO S K X D JD V H RIXMBJR GMIDXD @/VIRQV KHO H F W U R (
GLR[LGOILWURRHQRGHD QG PHUFXU\REZDWGPU L WXV HBRUR G X FGU R IR
FRPSRXQGMHOHD¥XGOR @IS RZHU ZH FROXGWKIUHH®\GURJHQQRW
SODQSWR G X FHW URRHGHVXOSKXBURGXFHG IURP WKLY PHWKRG
GLR[LFEHUERIQR [LRSHHW K DQHBHUFXU\E % URPLQH 6 F\FOH DQG
FRPSRXGGERULYKHXUUWOMQDIUWRF ,RGL®H\FOBOVHRPSORMK VDPH
KDEHPRIDQHFHVWRWIM\EHQHZDEOBSSOLFDWDRQWAKH :HVWLQJKRX
VRXUPKWBDMRWBRKHHQHZNYRAMFHVOHFWURFKHPLFDO 7KHUPDO &\F
WKDIZWXOKGHOSVDFKLHY HHUR FDUE P®WKRGNWV FGLERIDUSUR G X*FUHHH Q

HFRQRP\ DV ZH ZLVK WR WLOO +\GURJHQ ) .
WL’ e’z
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SULF¥%DVHE&P\ UHVHDURHW KH
HILVWMLRXUFEHRX QREX W K DWK HD B H

$VEHVWREOD FEHHEW Z WWHKGH O H F W U R GRRX\U U H Q'W B H+4Q G U R JAHIQU\QV KZHR U O C

ZKLFKUBLSSHE@DWHARU[HBLWE+

QDPHTR\RWDRUDH\XQGDHM[R+RQGD

'KHQYRO WML HHQHUMWHOHDWHG &ODULRQRIWHVHIRYVDQAKQGEXW

WKBQR® Q® W KHDW K KEGU R JIHQ
SURG X FHKGIP HW K KRG VW Z RV \ S HRVI
HOHFWURGHIDQJHPHTDMN W\SH

FDEHLPSRUWBGNIDERXWMWKISBULFF
7R\RWIDUPBRVW/VIRW KK HBSMR G H O
+\XQGIH[R VRU/ DQGERQ @I DURW\

(OHFWUR®DQHWWHHNUYHFWURO\VHU &R LWROHW KD/\R Y H@ K LODE\R XYW H

+HUBLIRXDQVZBQ GOHFWURWVKH

FDURWKHFRPPRIHRSOMBITURWKH

SHUIARBWBKLWDFOHDOMHWERBURGXFHUHDOLW\

K\G UR JHQV L R Q®DWR DHY \QKD EH H Q
ODXQFEKWGKHR Y H U Q PRIQW®IL B Q

$XIXVW  $V D SDURM WKKROLF\
*RYHUQPHQW RI

KDEHHOXWQPL[LERWIWKH®KHQ

LOQGXEWBRXSLVSUHGLEWWMXBE JOLJLE®HHUPDQ\

QXPEHRUHPLVVLRQV KDVEHHQ
FDWHJRDWYKEL ORVD VIHQ B IWH U
PDVD GRW LLIRDER P P H U F L @A P LCHMICR
+\GURJHQWDUJHWHERRAXWRXVH
UHQH Z Bl BGIMIIL R HQIEQ &R OHQ H UM R
SUR G HFOHH F WW K B R EGIX V HIGQN K H

) X HEY DID E L)QIRWM KH{ L V WR QU F H
 IKQWKBWHFHPEHU *UHHQ

,QGLD DOVR OD X-QBHHRGHIIAHIIVROBR X WRKU HBH L Q J
IDWLROB@KLFKD IRVVMKEBMOWKRXJIJRQNKWMR S
UHOHDWHQWHWDUEBQRR[LEMWHQWLRQ

FDUVROORRAKBBHULFI
&KLQD -DSDQ 7KHXHO
VWDWRBRVNIKHWWDSDQ VWDWLR
86% 6RXWRUHD

&KLQD 7KHFRQRPLEPH 7DONLC
D E R XQ\G MDK HIUHH+\G UR JBH® WD W L |
° GLDILG1l' 6WDWLRDULGDEQG
1D W L RIQDADLRVKRVCHBOUH UD®X U X JUDP
$OVWR RQH\GURJIFHIDS SUR[LBYWH

LWSHQ@WLAKYHW[SHQVIZXH

HOHFWURO\VLVY WR SURGXFH K\GUBHHQ KW URJHIIWSWR B WDO

K H UK DW KHHO H F WLWER P WOQUR ® R Q

UHQHZD BVGHWR G XRIG UR J WG HVOK H
K\GURJSHDRGXFBGQRMUHJIDUGMG
*UHHQ +\GURJHOQ

I\ GIRIHQ &DWY/ 3 LHVHQW
VFHQDUR 1Q ,QGD DQG * GREDD

/HWVXQGHUVWKEY® HD O WKGDF WV

WKDMWLIWPDUNWWHOORALYHU LWHULD

KDYH WR EH IXOILOOHG E\ XVLQJ D F E];[.T'ilJW
i

i

JHWKVXQGHUVWRB\GURJIHBIXHOC

VW D WQREIR UBXGUUHQMW@HHOI PDC
SLH FKDUW
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3HUIRUPDQNR X QWK BPW GDALUDL
WDNHVVHFRQGR/HDRKKWHS HG . P
IURPP 7KMVRSSHHRGVKHG RIWFQUYV
L\HWLPDWRIKE PLOSMKKWKLRK
Q RW/E D § WQ RMIBW R/ KA-D UNVFRP SDUH G
WR RWKHU FDUYV

(QYLURQP HQMHI@B®D OVRSRUWDQW
WRBFFHWWHQ H LD VW BBUR G RPHH O
DOVIRRW QVWDQEBWWMHOHFWIM FLW\
SURGXEMGLQGEQHUWKDRWXVHG®R
SURGXBHHOGURIJIHR\GURO\VRN
W KHHQ H UM DVWMRBRR® HOHFWULFL
L V¥ X U WZKDHVOMB (X HVOKVHW D\ RQRSQ L V
ZDVWHWW KD @XWI : HOHFWULFLW\
HOHFWDXPHBOG HQHUMWDVWHG
7KHFRQRPILFPHWRPSDUWRBJIHFWULF
&DUV RQO\ RI WKH HQHUJ\ LV ZD
&RPSHWBWHRBQUWMONGURFADQYY 2QHRIWKELIIHVXHVW ILR/QKHW K H
DUNHWVREHFRPH UHDOULQMAHURY  HQRXJKHHQGURJIJHQEHUHDGD VW
&RPSHWLWLRQ ZLWK RWKHU FDUWQRXWRDNBGLIIHUWRGHFBKD QJH

$ YHUWPSUHVXVURRIHFUHHQGURJIHQ ,QGXVWUDRQGHQWNU R Q RA\E WO DH. )
KDV EHHQ VHHQ LQ WKH 7 RN\ RV R GYAOLLFAH W@GKFR Q VW R IF IDQWE R (
3DUPO\PSLEKHUPNIHQWROW SLFV EXGJHMWWFW URDUYRBIRBAFURFRLSV
YLOODJH ZDV UXQ RQ *UHHQ +\G UFRM}UFRYVMORG R ZQL JQ L | L EXBAMAX

$ K\GUR JHIER Q RNV R GHHEURP RWH &/ KHRGRZDVAQ R X MR HHWKID U L V
EOLPIRDID $VE HP D QRX\GURQURZV

DWJIJURXQG E UM\DNHHEENY OR Z FDUERISQ S UHHIOG UR JH WKHDSHWLOC
IXWXSINVEARLQUKURBDKRRNSDSHU V Q Q FOV

N OUEBE U G s L S SOHDQONS bRy Do e
GLUHFM\H@RW\HWVFEHDFKLHYHGORQEII—HUI-H:ODWQHXWUDI]D\LR/Q\WKH
&XUUHQMLOWLRUHHQGURFAQVKH DIHQGLD/ZRUNLAOQWKWRDLYXSSOLI
GHYHO REXQWNM RMWWFRQRPE&XBO $X VW U DVGY DD Q VILVR BRIGIW FE O XW R
WE ORWEKD O O HIQKIEBIMH [ S HEW K H JUHH®AUHH &\ G U R JHIQOOPW W HON
SDSHURWKH H®\G U R UHHQY H DANUEFHK )
XQGHUIXWGR]—[B—IHIQGURJ&L(DRGXFWLEQ ﬂgZﬂUQRHgsgégﬁgggm;;
EHLQJ FRVWOI JDPH FKDQIKHHUXHBDQEHD JDPH
MWD O VERH FD AHHY L G W\ WH HKQGURJHQ

FDUW B RO GL QREH F R FER P P RIQD FKDQJRWKHOHWIHHFXRLWG ZIK L FK

QG EB U U HEXWOR O FRILV WK Rk H - SRUWV RILWRLOQG — RI1JDV

FDLE\.HJIQHU-F\[SHQ\AMWHKU-QSSURSULDLS{/\I/J%EZEFL{JL_'Rg\xsv%wamFOWBWUHHV
QXPERHK\G URJIKH O B WQRIWLRIQWK H 1Q Q Qa0 Q

DOFRW(XUG@QE/I—DGRSWFP—IHBGLDWHO\CL?_?V?BJ/SISF%&;VQK%ESEH?DBJ%%\
OMRWRUNHWRHGRQHUHHQGURINQ IRVVLDEOWRUHQHZD EZXKHW BUHH Q
FQFUHDVHAMBDZDREULQRIIVKRUH, | o\ ¢ ) mirox 0@H 1 L Q LEWHHIOMW K MV R S
ZLQW®W R KR WDHG U H O L HMLIQV VR QDHQ

XQW P MMBAFEQUERI®LVVLRQ®E

DOUHDG\ RYHUORDGHG RQVKRUH J
DFKLHYLQJ FDUERQ QHXWUDOLV

& ez
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*UHH&KHPLVIWWKEBHVLBOFKHPLFDOUHHBKHPLVIWUXVWDLQOQWEBUHRV

SURGXBPWESURFHVWHYWEXFD QG pDWH EHFOWMHPYL QLPHRALFXNAW

HOLPLQ\DKBH/ HDQGNKHHQHUDWRILRQDZPDWHUDDGND[LPXR HF\FORRJ
KD]DUGRXBENVMHDIKHD SSURBIBUHHQ ppDWH UL@®® H URIZ D V WAHDW H ULLVO \
FKHPLWWHMRHGHW.KRID WHUWRDWY X vWDLEBKYH. W RHQRWDXVBIQ

PDNEKSWKHDVIRIRXWRFLEW®RXU | QWROHUTFBEEHD WRRKD]DUGRXV Z
HFRQRP\xLQFOXGLQJ WKH PDWHUYUYRGKBNKEL B/%5 PRGN ®)XQV DE\O H
VWRREXIDFWRBH D QRXBQWUJ\* SURGXPWEWRWKHQYLURQ P QWA
LZD\WKDWHHQLIRMKMXPD PWQ®& KH |DEWRUV

HQYLURQPIBQW SRVVHVMQWULQYHIURDVWH FKQRK®REIYR YBIBRRIR U

VXVWDLQDUEHXOWAL PDMPRI JUHHQ W KIHQ GXWLHF UR G X KRR &Z\L W K R »
FKHPLYWRRBOHWKABRZWKWHNUHDPS URG XEDQPWBW H DLIGBY R G X ALKHQ

RIFKPLFBBXULQWRHQYLURO@REQRWHF\FOLQJ LW LQWR WKH UDZ P
DIIHFWMDQ G KKXPDRHD OMRR K H

FRQFHSWYV DQG SUDFWLFH RI *UHHQEEHT &Yk M BB hae FH v v ox
GHYHORSHIDHDUOWHDUNLPHBW ¢y | vz oovw R HG X BR ORQWIK U R X

PHHWLMKH WUEROWMRIQEBKUFKY /& \ kgHIWLFL K@ BUR Y H DIQ@WW D O\

VXVWDLQRELOERQRPVRFLDIQG | 3y ROYMGHEK O R ©E WH U QDY IKHH \
HQYLURQBHQWIUP DQRKMQWKH PHW K R®WEHHDS S O WHRGH G XHF @ H U J\

SULQFLSOHV RI JUHHQ FKHPLVWH}:{QV\//&BiM HI:EaXd:uRB/QGLR

DFKLN\M<1—I€EL[—U/LBHI@G)ZFF_WMPRDUPLQJEDVH%VWWWFUHWDLBQH
WHKR YL URQPUERIWP DKHD OW KL HZIV - o\ soywHG IRVVLO UHVRXUFHYV

FKHPLFDFEFLENOKRZW KDAXK L OWMKH

FKHPLFD@GXVWWUVDIHWKD@WKHU ' \h pi RO XW BRI Y L U R Q 8 H R EXDIO
PDQXIDFWIREMBRVXBROWIRQ QG £y \wKH RVWXQGDPH@8BORDWR

GRD LK HFRQVHTXIHQEMXQE HDWR ¢\ 1y 1 0S\R @O XDVA.&® U P X0 HE W R
ZRUNHAKL FRR X B® YBHHRYRLENG v b6 KHDOWK DOG WKH HOYLU

ZRUNLZQIVKH\KD D UG RKNP LVIB ¢\ mmp\ FKDOOHOQLBKHD ®D FRI
PR UWD ¥\ P SPWR/K X P DKHD DWW B KH 17 0 i 1wk @ WK HV WD N HK R D G 6 L
HQYLURQPREBIW S HRINDIB B XADVWH ;1\, p G R HAMD/ORKHP S O IVQ RIDU H H Q

DUNLPLODUGBQERQXPHIFWEDQ XBy 1yp | \aupiat Y HIQW K I\Q RWE K KD\D FRK H
SUREOWRMDFHOGVD UHBXRI WKH

wybLa KH\G—LVFLS(Z UWKHE
"WUHDWPHQWuH UDWKHU WKDQ &P LV W
, Q@ UHHQKHP L VSWUHY H QWIKB®S URDF K o p Q LQGXVWULDO VEDOH

WR KHL UM G X FBAPRQLPLWKED [DUG 7Kk H UH INRW HDWRR OW K HMAV XZH\B B
SRUWRRWKH TXDWKXRFQQIQQRFXRXYRH K HUWKSIU R E OIHPW HAZ \ WHKD F K

FKHPLFOQSU R FHVWIHAR @@Q F U HD Vg K H U
VSRQW D QW RROLU F X P VAW B Q @\ D ,

DFFLGHQWY VSLOOV RU GLVSRVDO B ez

~
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$SSUR[LPDVXHDQRW KH HARISOD QW WV KHDLPRIWK DWW LNQRW B UH V QW
DQBQLPDOXQGWKURIEWLQMAWLRQVFLHQWIXEKQYLURQPRQRMHRIY R
UDWXQBHFHGHQQWIEBOD WRSQOHR XVHVFLHQWDIUFR@®PDNHRI VRPH
KLVWRULHFBROU @K UHH T X RUWHUHY W K H R U HRAELVFHDWDY D VWRLUIRAQKVY D N HR |

W H U U HVQWUIUBRODR G ERXW RIWKH GLVFXVAKIRED LRV E RZLWWKD UWLY¥O
PDULBBYLURQIEH@GMHYLIQLILFD QUWRR®E® L U WRRJIROX VD Q @K RER ZD V
DOW HEUKDGP DIDF WLRRVW KD KIRUG ZHLQGXD@HX URXWELDW R GOL IHH
WKBRUOGPWYIUHDQ®OPRVW RI  XQNQRZLEHPRPRXUW WUR QBIQWR\
I[UHVKZDWHYR X UFHMQRZXVHGRU  ZKLDBEXLQUY HUK WYOKDKR XXDYEH H Q
DIULFXRWKYVDBURENK AMHYR@RH SUHVHUYHG DV D SUHFLRXV JLI)
DJULF X 6 WREDRMW VRF U IBE VIHE R X W

VLQFH WKBDILPEDWYKRIW Wy ain w2 HDUVOHZ R F D E XIODW\

LQFUHDENG DQGHDFK\HDU 56 ywaAD\LQWRDFDGHBLFFXVVL
DSSUR[LPDWHOWMRRWHQHZDRGH - 1\ iR | WH@REX UVHGYWUFX VW K@

QRQ UHQHZDEORIX UBRNH[WUDFWH E | g pwMORE RV WK X P DDQ @W K H

JOREDOO\ DOPRVW GRXEOH RI ZKQW Ik €RVEI0™ vWUDOJHOK HV ¢
, QWHUJRYH B RIPFHIAHDEROWIRW P | \/ F x v vuIRYEHMW DMOW K AR UU L @R U

WLRGLYHUVLWA DQG (FRVAVWHP QFRYRETMY DQG FULWLFLVPV Zk

K R XUWV K D/\K WK R X\OVBL P XEDZDAUHH Q H \
, QWHKK L JK®L J L W ZRINGHXIQG H HISQWR VHQVLWDQBW VB R Q \LIIEFEG PW § R
WHFKQRGORINFWURRWW HWDYHUVBIVWRKDWKRXBHR X B HDV X DNW K H
FORQDQILIIHUH@®I PXWDWEZRQV JUDVVORRMRR QW UWRMXMDY LURQP |
KX P D GR/Q VW DQMRVORAKGIDIH USRVHG SUHVH U YIDQWLKRYD L J K WIHWVSR V V L E C
WR WKH KXPDQNLQG DV ZKDW ZH WHHUV W\HISWHKIDRAH 2 M XIDEI Q BWVH Q W
QRWR R U RWHWLPHNVHRXPDQ@VQA FRPHVRDURSUHYVHURHIQY LUR QRH (
ORQ BHWKRIQ GFRIJQLWQWHWKBWY  ZKLFXL U H FAMHMRINWK W H IR L QUR
RQOD PDWWHWLPHKHQ@H ZLODQG GHFL@KKHD RWRKKHQ Y L UR @R X U
RXUVHDSMSSHW KKDQ ®VPHUFLOHVAHO O EBWXKMWD P M L P3R O O XMOLIRER (
WHFKQR®RZHY EKDAWI D MRHHWKDW IRRW S UFIOQ \R B KWIHQ JHJ H H Q K RIXNHHF W
ZHRXUVBOMWHVSRQVREWKBDQJHUVR]RQHOD\HVYRLAURVLEO IRUHV WL
KRYHURYOQHWW ZKDIHIDWR HHMWKRZ PHQWDRWRU®Q® Q H D Q QIWEX W
XWWWHOMN MR UHQRRNDRDQIKEOHDN QRWKREK X P DE)H L QDY B W KFHH Q \RU H
SLFWRXQHY H O DMRRWV HAKBMHI DLO W KHQ YQBRQRR@F HD QBR Z U R QWAF
WRHHWRZD XGDFLLRXRIXVWEHOLHY MV KDANR X UV HDYWHN S R QRIEBE/GID IV L G
RXUVHOEHYWKWHFHLNQ@JFUXHOWYLFLRXVF@H HQGHD YW RW HDAR
ZKHQ ZH RXUVHOYHV DUH WKH SHUBHBMUDWRIOY \HW LQHIILFLHQW

&7 ez
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2QHFDQFOHDVIOMVKODWLVWKNHOI ,QWKHUB HBEHWWHDE@BGWDQFHP|
FHQW U HRSIQXR/DEH L QWK M UUWMRHH DQGOQWKHLUM®VWKLQBIGQHYROY L
HYHU\ WKL B0 DWR/RVPKKDVFDXVHG EHLQBEXPD @WF DRI G L | | MURHKIBW W
KDYRFI® QDO \NHIGN LZAKDEQWH HDN W KW YD UMIKRWK N RBH R S HDUQABAK D
VLIQRMSURJUBQ®B HYHORSPG®W VXUY MDDIODE RKR H[LVWHRGKHD D W
UHSUHVH®WXHMLRME Y HEFRGHUQ H[SORVMRE DP S ®HR XVH O | LV KIQH V
ZRUOGWKYH W[DPS®HKWRZQVHQVLWINRAURQJIIXOOWPKMS D F MWK X\W U H
DQBLQG QHIK ¥ YEHH HLG3 O D\REWR OHV PH D QRYR W KVHSH F L(FIW L Q FRMG RIQH U H
DVWKLQEHQDJYGXVWHYROXWVYRQVSHFLNMYQRQM[DPSRKRZHDUH
RQ @\VW D US\RLQYWDWGE RRY HP HIDRV VW U L SRSAKQR UR/IW K RIILU KA\ D IHY G
XUEDWSDFHM Y HELUWRFRQVXPHULYMM XUBWDR X UFBIELWIHV W U XB QG R
FX O WXWDHG X POGW HR SPRIQVFLRXV GHIRUH VW DPHMPLROK X\P D Q VY HHIR U
W K FLRF \DVOD W R® LY VQWD Q G DQPGY PRUBXURRKDELWRP IR U W SOWWOIL
WKXKXPDQWEDUNWKMRXUQH\ SODWXWDBHO HF WRLGAL X\ SFKLHRPQ. F T
HQYLURQRHQWBOWQREBDPHRI DQGDRBRFWEDMWWHK Z\W G LV F DARG
VFLHQDVQGLRAFK QR CGRIRFDMMWURXIJKPLQGOHVVO\! DOO VXJIJHVW RXU
QHZQQRYDWPR®RXQHHGAHDUH
FRQVWDHIJWORLWQQEHVWURAKQW
RIITHUHG WR XV E\ EHQHYROHQW DRD/GIR K MVH F K Q KORI PR GW KLV
SRVVLUROMNW R HD WK KRIE V FXOUHH D \
W K DMUMD U XIQHAUR X E KRIXGIUU H H @
FRQVW IFQW R D L P LD/M\E D U JIHQ W F
VSDFRDWUHWHDQWUNKHQGLJIHQF
SRSXODWIREG LVWXWIEHHFRV\V W
7RXUMHHQRWKY.VHZ S FD@W VL O
EHSHUFHBW HQHPYW KHIAWRQPHQ
EDODQFH

ZEéU ™\ 00440OY\ggA-UEZA™e~é6AZEAgd gU™Y~ ™\£-4\ g eoéZAd w$r, # ™ 9 V) Pio VA
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 QWKB®DWZRHDUWKMQSUHFHGHQWHGHHG®/ RUHDORXHMS RV QWLERN K H
VLWXDWLRQ RI WKH SDQGHPLF DBVRCRIGADWHREH WKELW LR QG
UHD @QKWKEHVRRBEKRWMRJQRDOG HIILFLHOFSRYVLWDRRFHKDIRQEHLQJ
IRUJHRUNJRRRPHRQOMOHKLRQG VKR XPIEN K VUHD OW KB W U W K DX \
OHD U GIDAIR @ F UR RQLRB PHG LMDO O R W KHLLY R @R Q@ L YH QW Z MKX P D QDU H
WKHWDHWLYLQWKNLUWXDIFKDYH JLIWHEGWW K R J Q L W INY_KWKVERD F H
FRQWULEXUNAIBHRF O L PDRUH VDR G FKDQQH DQWKHGE JEQ6G OW U X LUWE W
JUHHQKRXWHVVLRQV ZH OHDYH ZRXGGEHMHHQYLUR QR B QRMFRE@H U H
HQYLURQPREOMWSZD\HW M UL Q FOH FN ZHZL Q@R UNDL (RXMMFRORYLF D@ P
RCRXWUD]HWBSDWWRR KHRMURXWLQBEKLERUNLRWRXUURZ WKL QWD W K F
DFWLYLQVILBHKLEGRQVWPNWMOXROLIH DGR WD VX UMVZWAHDRVXDHROLV\
FRPIRUWBEEMXVDQHQHPRI RXU VDIHJXDR®LIMOKHO HP HO@DW B Q16
HQYLUR CROHEIWX BRGR X UVHOWHAM. QJ HOQYLURQPHQW LQFOXGLQJ RXU®
IRPZR URUHQ M R\PEX\L O X O WYLISOIHF O HV
DDV L JRIV R F VD WK S U RGIHWS ARV D O Model Paradigm
QRQ ELRGHJIYDREEEOYWAVS D M V@RI Revolution Change
SDSHRLQGOMKVMIHOHFW BRWNIPWW L F
SURGXFMRWQ YWRQVXPSVDIXRAQRPDWLF
IDXFHDM\Y DQLVED UYRW RPHW DM J
VLPSOME UXVKWHH WK HO @ L J QR
LQGLIIHBIOWH QW B FKX@HDBW L Q JV Kuhn Cycle Normal
; Science

J QWKHVWHQWRWUY LQIJOREDOLVHEE'
ZRU Q@ HW K LIDINR MWKIHO YQ BR RWQ O\
EHFDXVKHUBODRMUHDKNQSROOXWHG
ZDW K H D OWSKOFHRW VZ HO H HBR/ K L Q N
W ZLFHR X W KDW KR X ®E U YBIV WK H
PRWLY DR ROQE HV HQ V LWR ¥ Bl W& W Model Drift
HQYLUR QPROW XK HE HH[SUH:\’\/)MJ ZEéU-™\ 00440Y\ggA-UEZA™e-¢AZeEAgd gU™MY - ™
F R Q F HJER/Z\D WSIRIO O OFLEILRYG 5 HUHQFHV
RFHDIPLGLILFOVWBRORMELRGLYHUVLW,
JOREZD® P LMJIEO0 L P DRHY WHDEDER X W
"FOLPDWH UHE R ORUWEWIGE HF D Q
F O H IKBH@AUKHK D O O R B Q B WKWK LLABRAK U
YRLFH

‘KDWZH QHHGVRXQGHUVWD Q&DW
WHFKQRRIYBQOHPHQWHFRPIRUW
D QG X [ XWKGHH V MRD YHHY H U \ WDRRLXQU
GLVSRUDRUWOLFADWHYHVHHPLQJON
VPDODQGXQKDUPDFONLYPWQGOHVV
H[S OR L WR DQ/DMRQUHD/GR X UNHIKW HD Q G

W K URE W L BMRGAHK HVRIP E G N KV
VL@ORWQONIDLQRMNHQY L UR QPXMD W
DIDLQRWUVHONB®VR XU VHQVRI
UHVSRQWLEEDRYWYVHDY®&WKGEHVLUH
WRDYWKEHVRYHY HU\WRIEXUVHOY HV
QHHG WR EH LQJUDLQHG LQ LQFGXMLY W\

(B

d
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(WKDRBOREGHHQR XDBSRWHQXMHIOD 0% \XVLQAWKDIMIOXHMGEDQQVWHI
RIWKIKW XTKLELRIXM® GHIRBOD QWUH®RQGRPHVW SHRGX\EHREH ONKLV
PDWHUWODRRWFRUMQ & XJOADQBQG FDRAHOWRWDEESOLBHMQVXOWWHD G
RIIHBPQDGY D Q WDYIHWUW GRIRD/Y L OV XS SONXHBRUHD UWRRPH GGLWLRQ
IXHOMXFKOVIDVRODQIBGLHVHWELY  WKS$IURBAXLRIQWKDIQRIGCED GUHDW
FRQVLGHUMRPLDOQUHUWRWDGEHWLRNEBEYEQ DIULFXOWX@XIDFWXRQRQJ
IRVVXEOXWRWDYRXUPKIDDHF WHULVWUBDWQVSRUIZWDMRIIRBDYH SRVLWL
LQFOXGLWWHQHZDEIHQWWRQPHGQWHIFW KHFR XQ WHFRQY RPAUWKHUP
EHQHILWYGSRWHQWRDN@XFHRXU HWKDLQRA UW D& HWOK BIVE HX V HLAD

GHSHQGRQRUHRILXXUWEKM®HKDRYWLFOH GHD U LRIVWHKLFOWHW @REHPL[HG
ZHG LV F YKSRY H QRVIH IV® DIQVB X HRO ZLWBVROIMBULRRRX QBN W R
W KINW X U\NEHIDI L IVYEK D O O HOWKIDVQ R O W RFUHDMWH OWXLWDROWD ULR X
LWUHQHZDEHM) OLRNVX DK LPKUH YHKLFOHQYWPRGHBRQUNUBHVLJIQHRG
ILQLWHVRXUHFWKDEOBR@EHSURGXFHOXQQHWKDRIH W X DWW K HWWH Y HQ
LQGHILGKWAONFD XWKHD PDWHULDWYYHFLGBOLIQBIHG | XHRIMW KB /Q

XVHEBURGHYAVMKDYRPRVFRUMQG UXRQDQWL[WXRIHDVRODLQEWKDQF
VXJDUFDRMQEH KDUYHVIVOIGXDOOVLOHWKDRWOIXHDOWDWHFRQRPL
$GGLWLRQHDED @ OVRHPDGHURP DGYDQWDMKDQRBRRG X FW MWRHWR E Q@

RW KHRIXF HWXKEDVDIJULFX@WWXWBRG DJULFXPORABHEWXDQ@UUDQVSRU)V
VZLWFKJUDNWWHHY R X DAHVEXQGD QWG GLWLRQDQOVKDRBRQHG XPHH O
DQGHQHZDEINL W KDMWROVWDLQD EBMWRAUFRQVXPIVWWKDRBRRG XFW
DOWHUWBRWI\NKHBOV $ QIRGWKDHQUURD JHLQFUHDVHY WKH FRVW RI SURG
HWKDQWXDWWD FOHD@KUQLRHO WR GURS PDNLQJ HWKDQRO DQ
% X U QHWDKID 8 BRG XFHWVN HHQKRXYH IXHO RSWLRQ IRU WKH IXWXUH

HPLVVLWEWDVRORQGLHVHIOLYV g0 w K R K DKDRAD QD G Y DIWIDNVO V R
EHFDXWHKRADUEBQR[LGHO HDAKHR 5y Hy HgRVHE K D O O H /KX V VE H

HWKDQRO LV EXUQHG LV RIIVHW B Wi H JeERAeL § HR R brmw K H
DEVRUEWGKSOD @WMBRDNWKIKHO R \RYS UR G X FIMGKID QVRIOD GR'& G X F W

TKLMDNVAWKRORXFIRRUHILFLWEW Q Ry wyyH O @ AIH FH B BIUB/X WAWVW W L C

WUD G LIWVRXBE@QYLURQPHQWHOLBRGRAYS H O VIWKEF® Q Y H Q WR R QIEDO
$CGLWLRQYBREDWKIRWHIWBHBXFH g yRGXFWHIRER X P®NHVELIILFRO YV

RXGHSHQGRQRHHRIMGIOLREQ\ K D/pRRROP SHIAW W R V R MLQGHL H RIQO
RWKFRX QWURSR PR VRILWRLIWRP b ERyVWDYVLEQRWKHLD OB HWIW K H

DEURDELEHSHQGRQRHLIBRLODQ | o |uDVWUMNFWLXERMAGKEIL VW U LIEXGV |

KDYRHJIDWARQIVHTXHRBMKHGLD Q x v iR |H W K D QKRHOUBU A X U U HIDGML.GP\L W
HFRQRPQ F O XSR\QH QOH\DWDEIXHAIL @k p E RUH W K D IQRGMAMDD W PRQY. Q W

SULFHV DQG LWV VXSSO\ GLIILFXOW IRU FRQVXPHUV WR I
B ez
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$GGLWLRADIOPOGMHKLFDHYRRW  63(&,$/7< &+(0,&$/6
GHVLIQMREXRQHWKDRIRW XZKYFK :LOO HWKDQRO IXHO D ORZ FDU
FRXOG OLPLW WKH PDUNHW IRU HNWBGRO RHD OV WD BMWYO XHORK/D ©
JLQODOWKHWHIHFRQFHUBBRXWKH  PD\DUULWHDWWKRAKHPLPBIGXHO
HQYLURQRIRQIRWHWKDOBRRGCXFWLR@GXVWULHY FODPRU IRU D OR
(WKDQW®OEOHDEXWQIXHOKDRVROLQH\&UDL) %HWWHQKDXVHQ

RUG L HVEXOWWRAD Q X 1 D F WSXURLRHB\D\Q YHEUXDU\ ~$ YHUVRBRRWKNVNWRU
KDYH D QHIJDWLYH LPSDFW RQ WKpHiSiEQBUHRQRH QW )RWV XH
HIDPSOARUQVAHGHWKDQRIRGXFWLRQ

UHTXLOUBKHYDRRXQRNXYDW KL FKKD Q &UHGAM VNHRBUDYVNNPO GHPDNLQ.
OHDMR R IHW RVD Q RWKHAYWRQPHQWR®K\OHIRGIHULY DWR M WWRBODV FD O |
SUREOMRWWRRWKBEWIRIBDWHDO | Q %UD]LO

SRWH QM HY &I HROW KIKW AKXV RWY g HOO XOW Y DEIROHH Q\HD DWZDIR U
PDQDGYDQWPANY UHQHZDE®HDQ GHFDGWYWSRE XMWAVEHWHQUBRW ODQ
EXUQIXGIWKEWBHQSHAGCXAHARBRHQGHQFH WSO U\ VDR DN H W K DIQRER U Q
RQIRUHLRRO QG-UHDWRUMRENQ VWREPBREBW KHW L FXDOWARIB®WS HQ H
DIULFXDQ/&D®XIDFWHXWUWRBRXKKUH WRUHDDN | DDQIBW K FQ RMHIGIQR P L G
DURKBHQUHVEHRYHUFRPHBVWKH 0 XWKWLPHD\EHGLIIHUMHQELRED V|
FRVWI SURGARRQGWKHIHHGRU EXVLQARKFPXQMHHPNR QI L GMHIQDW
LQIUDVWUWXEKEWNOHIRWNWKDQRE URXQ@QGFRPSDQYWWUXWSRAD KMV
VLIQLILFDQ®&FDQQR®WH LJQRUHG FUDFNWHKGHHGV VBR RN OWERW W\P L H
*RYHUQPHQWXVWRQIGK\GLY LIEXMDDOV HD U (DWW HPRVBEWD ML PSURFHG O X O
ZRUWRIWKWMRQFUHWKHURG XDMIRQ GHSRO\PHULDWWRIEG K Q FARRINY
XVHRIHWKDQRIOGRQW L XLQYHWW KRVRMFXVWRRIWYKHKHPLPDGXHO
UHVHDDBKSHYHORSWRBURWHKH | QGXVUWWDBHWRHWKDIQMRORZ FDUE
HITLFLBQBVIHFWLYRHWKIMAVR XUFH |HHGVWREN

'LWK WKHVH HITRUWYV HWKDQRO RX@ SEDY B ¥ P S@LLI 5 @Y LR QWK
URQCEDFKLHDIPRUWXVWDLOEOHBDQGHUHWKDRDRRXURBQG U LWKHN BIHR S O
DQG VHFXUH HQHUJ\ IXWXUH IRU RO ®YHO ER HOR UN L@ H F D GVHAF D D\M
XSDVD | X HIDQ ® FK H P L FFDHDG V W/FKFHN
GUHDPWKIZWWKKHLIMMFKQRAR ]
PDNLOQOGEVLMUPWKDQYRBKHPLPRG
HQHURXVWEHRXEGH /N WIHD L RQF
SHWUR O3B UD VW EXIW ONRQLP D\
LPSDFW

% XWVKDGUHDRDVD WURXBVLGH
&RQY H QW MWK@PIFOR &/\X J DRU[WV U D F
IURPFRQ VXJDEHHWINQGVXJDUFD(
*URZLOQWKR¥HRSM TXLIKHW L ®DLQ B L
IRVVLO IKHOOFHGXLSPH®RWLQUKHP
UHTXLE®HWHO MUBXOMNYGHUPHQW
DQGLVWWXGURDDX IKIHHDWM X®IIDRW R S
L\R 1 IW KHW K DIGIRI® H Q WSIWR ERIYVO G
FDUERQ GLR[LGH DV D E\ SURG:

(B

J


https://cen.acs.org/topics/business.html#specialtyChemicals
https://cen.acs.org/staffDirectory/Craig-Bettenhausen.html
https://cen.acs.org/magazine/101/10106.html
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,1752'8&7,21 *OREIFRPPXQLWUHY 7KHWRWHUPNIWRBLVIQRBDYHUDJ
WDNQBWRFMHKHHQ YLUR Q BHQWDGD W MRHFP SHU DIFFRIHNBALRR U G KD XV
FDXVBGIUHHQKRRVH+* HPLVVLRQWKHLQHEDVHLY FDXVHBE\ LQFUHDYV
LQWRDW PRV S KHKUMDPQHFHVY¥DXVH JUHHQKRXNMWHPLVVLRQHV JRU
IRBRQFHRMYDULBREREPHHW LKQQYH H[DPSOGHSRYUQHHP@WHWRWBOVWH'
EHHKHOV®ER LVFKRIWBHG XYWHHP RXQW JHQHU EWSHR SWWRILFRD X VWK HPR H
RI JUHHQKR3YPM HPLWWHGVR KH EURNHIXRZQE\ DQDHUREFFWHUDRD
DWPRVSKKHNRWRURWRFROLPDWHROODERUDRMNKRQUDQLYRVXQAWL
&KDQIWRQH[DPSGBHPLODWDANLRXVEDVWHY DQG FDUERQ ,, R[LGH
PHDVXUBYEHHHIQPSOHPHERAWBGLR XYV %R UWRLY TKHVMWZRRURGXF
QDWLWRRNVWLIDKHA LP BPWDROWMKDW QDWXUFRQ®AU WHEX WS HH Q K RIXMH-V
FODXVUQREDOWPLYFIR QW KHHDVXUHV+LUDPDWVX +DQDNL SUDPDN
DUWKFRQVWURBWHEQLOGLQ®KH ,QFUHDYHGROW* HPLVVLULURIFAUHD
LPSOHPHQWDWURQUD P P/EF KD V WKHLWNJORELDDUPLQ@KLF®HD ®\R
UHIRUHVWDWLRQ LQFUHPMBBRIHROLFHD SYKHRYHUD
(QYLURQPHRROQBRMWY R SKDRRY HITHRWVKNVYWXIDWULIRQRFHDAD W H L
FOLPBFWBQFRQFHVRVYIHWKWWKH OHY HGWXAQAWXEPHUBRBVWHIRQ
SUREGHPREDOPLMUHDNEUKWBWH 1RUGKDXV )XUWKHUPRWH
VXVWDLQROEQREWRBXODWRRABYHU HPLVVLRFRQWXWWR ZHDWKHU SD
W K HDUHPIL [HIGIHO IDEIRVR WL PERVMHQ JH G LV UX SHKUIRKID/YUHH V X O @DHAGD VW U R
DQGOREDMUPLQADWLRI@WMH[DPSOH VWRURORRGIBQIGLQFUHDBHRBXJK
GLVDIREKHWWHMHRWRIRWRREKRR®ROGLQFLGHRBRXQYEBHARUO/KHVHVVXH)
EHHQ I RIGRRPHUKRU YBIO\VFERHQDLVHGKDYH QLPSDRQ ORF DIORW Q DOIDQ G
DERXWKHARPPLWPHIRARGHYDULRXWQWH U Q DIWHICRDQNBEEREIDVX WHKHK D Y H
JORDIWORUWPLWLIDMMWKMZRKDOOHQIJHVFRQRPLRFLDQGROLWPHSDQFDW
&SOLPBDH) HFRQRPLRMfDPS®NMVYW SLFKDUG ,YH\ 6FKRRO RI %XVLC
FRQV LAXKHW WHKWBWUBFWLNHBSEXSJ :KHQ SHRSOHQPWXUNBGIHZDVWH
ZLWRLWBKDRBSHIJDUGRPMWWYLIIHULQDFFXPXQADWHQG IWBRODFNI R[\JHQ
YLHZSRMWXSESH®RQWHRIGB'WPDQV FDXVBYDH U FEBLFV WUELDH GIR Z QY K H
DUWKAIRUMQ@YLURQRBEWIINY® KDW PDWHUQ & W K DRDHJ E.RR[L GHMX O FK
WKHRWRURW REFRIDKHR QFRRSIWHHQ DQZDWHBDUERR[L@AH BHWK KXQN H
EXLOGDUMWKWZRDMRQWHUYHWORVLERXJKOANIPA JQ L W XRIND O WW K H Z
FOLPDWLF FKDQJH DQG JOREDO ZDUPQLKW K QWK HXQU WEHPS R V MR
+XPDFWLYDQYEBIREDOPLGXPDQ SURGXPMWBHQED UERRYLGHOFOWKH V't
D FW L Y\LK\GIMAMAY D @ DOVLROHRIOPID X QD FRPSRQHQWWHHADVWEHFRPSRVL
VLIQLILFEQWOWRORIIDWPLMQG FRQW U LVERAOH P DAKID Q JBIQ GIORED
FOLPDWLF FKDQJH ZDUPLQJ

Ve V4
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&OLPDRKIDQJIBVWKISODQzDWwPY OPLWK GHPRQVW URLHR VW
+RZHYHUWKRX @@ UHPHPEHWHK®w 1 FRQRPEVIABRIN M E QLERQ MR

JUHHQKRPVHIVUHP SRUWQQWD S s L b VR WXFRE RS Q L RIILVD VIHD 0 O
KHDWRW K DV RHQRWVFD&BWRBDFH -QWRHVWARRBVIRIVFLHEWIAWQ
Z K L FFKD @ D X WHKHHD UWE H PRI ER O G H U F O LP DW H LUWVOFWH/G L H QMLHZ S R L

7KH VVRHL\ZKW® KHMH HEX LosyR RQ FOLPDWH LVVXHV HQWDLOYV
VXFKLJ&HYMKPRUHQHUIMVUDSSHEG P RQIFLHQWH VINMY KRIW HNRK L F K

WKDGOHFHYV VIKLSKHORR BOH G X F H VY O R EZDO P LIQWR F F X U LDV 8 OBVW K H
WKHDUWKDELWDIRUORWKQ L P Dapc X QG HUPDXYBIYSRWHRRQ DIOT X H Q|
SODOWYV LOFOXGLOJ KXPDOV  $VDUHV)GOND L E H L@RUHRQFKUHR G H
VFLHQ@FHOLP BMIMQ LA S ODHYL OWRH
/ID[LWRI &OLPDWKDQJIHFRQRPLYVWURQVLBMBRVLWLVGIDWLEQ WKL

6 F L HQVDLQ/GWWK bR G LAG L P FWBIQJH TFRQRALEH MR DWXRPRXUUHQ
DOGOR EADA P LOUMW ZBKHOR P WD w & F L HQVDLAW® Y EHHRD G B Y D L OIREO
KDYMOYLUROPRQWRIOVK  LaLy XVHQXEVWDQRODIWPNIED VFLSOL

DUWL RO R P LYWMYX WR I TRXFRRLWK SV D UHVXQRZLVWKM LPHRWORED
&OLPBWBQJFDORQF OLP BIWRRRP LYW SXODWIRRNAYLGHGHEHLYHGRP
WRFWLYBIOW L E psonvowoQ v ppw § FLHUHMHR GRICPEMDLED R EORE D
FKDO LMD F O X 50 REII P L @H FODLpy ZDUPLQURILIKWKISKHQRPHQR®V
WKDFWLP FWBO HFRORP KOWEHHO WKUHDWHQV JOREDO VXVWDLQE
G R U P DVQRIKIHR QK H WHK HQYY RO Y H@ HQ W

DG G U H WWHAQIL W.IVR/OREF O L P BMOHQ J H ) X U W KH U FROWIR DRKUIFQ JBIQ GJOR E D
LVQRWH MWD OGHYV SIWKKUJHGAWKH <D UPLFERRQWIMBRR VE RW W KD [ RW

VLWXDWLRQ DQG WKH QHHG IRU SPMURPRFREEHEEEHR/Y R OMRS

GHPRQVWEBBDWHNVPHRYWBIJUHHPHQ
6P LWK GHPRQVWLK[R\K[|-$\MJRSHUPDGWBGGUWWJREQHB"DPSOMKH

X0 G H U V WDIQGWQ HEO L P BWD © J H Yy & Q L VEHIGY B LFG HIRWR X S S RKWR W R
DQGKHPSDFWFRKDQJKNYRQWKH SYRWRRRO GXRVE XE GRQ F UKDV

HQY LU R QPHOW V LWHOSOHWY L FIRSD W ERE-PXPHPLVVLRQPLWRXOGDLVFE
PXOWLSWBINHKR®GHRIMWARQRPLVWH RCXFRVREQDEOD L MEKWWR XO G

FOLPDWHLHWWLYQG HQYLURQPHGRYR HHWRWKHRVWORWRBURWRF
RUJD O L VOX\FDRIQKE (3 D UBIP R QUK H U HJ X O DIMINRK@IQ L WEMED WLHUVO R V H

VW D NHK R @ & MDW VP IXWEIR UMR JHW K HE P SHWEWE&RWRPSO0&DQD &bV

WRIHH® KHVWRIFOLP BWRJHKQGHU FRQFH DEREWE L QLRRPREWIHE R W K
FRQWARRZ®! Y HRIW KER OO D E R BN IR ¢ RPHVIMRE QWHUQ P IWU N EZIVOAMKK H
SOD R L HOWH VILFORGWKH | | H FDOe 8 QL WEMBD WEINJID UG GRHDQ\Q D W L R«
LP SO L FRIWILGRREADA) P LRQW KER U0 G \P U J X P HRUHIXVWR XSS RQWD AVK DV

ORDOD X QW HTXLAFHOK RavkH YHHMBGGUWKWMZRUREORRNVWLR
RWKKDQ®HYHDQADSEHWZH+Q Ppw R Y HVERQWW LIRRAP L W VHRGWE UW K W

VFLHOBBGHFRQRP L4 FODLRWKDW FKDOORQIREADWPLQELVVD YDOLC

HEROR PKIWPE D O G RIDKEHE R UW RQ F HF R Q F HIQS H F LI DIRMVKHQ FUHD V
VELH QPMK HDILD O RAED L P BRDIO R U HHQKRDWHP LV V LW Q BAWS O DA IOH
WKSRL @QWHUMH\RQQQFOREW RI GDWHIQRPHRIBQREIDAJPLRQEOLPDW
VFLHQVDIHWRK P\W N H) RVHOHLQWKH FKDQJH

F X U U 66 WDRMHLO R EDIU P L QUW K H

VLW X DOMRZK® SHOB VD UHMRI WKLV

GLVFRYHU\" (&

d
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7KHARWRURWRFRKCHS Q LWHIBW L R Q V7 K / W DIWR Q R IW KA-R VA U W DL R |
JUDPHZRIRDYHQRQEQLPDAKIBQJH GHDOLIZQWROLPDRKID QJBIQGIORED

81)&& & UHTWW WK DWROLWAHPEHU
FRXQWWHGAFKH+tUHPLVYWR)
TKHRMD®DWRDQDWKHROLPBEBWHRWYV

ZDUPLQWKDYV KRZHYHHIQFRXQW F
GLIILFX)YRWH[DW S®BD Q FRAWUKB @G

QRWRYLGH®LILOEDRUWPBWLR GV

JOREIDQWPLQKWH1 ZDWRQFH UQKIBEW D UHV X OMYX QFOKBBWKSURWRERQC
WKLVVZRX®® YOHIDWRYHTXHQFHWIIHFWEDR®D OPD W L\R @V W L M) KHH

IRUOREDRSXODWEKRRVKXQJHK LV
FRQFIBURP S WH®IL ) & & &V RR Q Y HQH
ARWRDSDQ@KHJRD®D VW RJHD AXQ

SUREOHP RI FOLPDWH FKDQJH D

&21&/86,21

DIUHHPWEWW XOWHT XLQK XVWULD GRMHAE G WMKIMAAIP HR X Q WMXLISBWR QB
QDWLWRWIWG PHHWDUJMRWWGXFLOQRWKHDPR UWHKSHURE RHFOREIDQPLQJ

*+* HALVVLREW\RWRURW RBDRWK H
QDPHLY MW KIHH VX ®WU BB A H QWK H

FRQYHQAKILRZ®D WLJIQENG 81
PHPEHWVWDWSHIVFKDPYG\6 FKR RO
%XVLQHVV

7KHSURW®B RR@WRWH T XQD M MWRRD Y H
W KWMD P H+* UEXFWWRQJHWK H
DJUHHPH®WXHQMWQ WRIHE Y
QDWLRIQWHAK D O O H\WY BPHHGH W K HRLZIQ
XQLTMHUJHRWHGXFHOILIVVLRAM
FRPSOHB/DLDWERWKDVUHQEBIUMHW
EHWZHHQDQG  7KH Y HQIR DZAD V
WRBHGXFREHPQVVIERQWHDVWRI
WKHLU

W KHHP HU QDX WW LLREZXK H W RGFR X Q W U
D FBA R R GQ WDHALGREQ V@ | HEDGDMD W L R ¢
DUWRRQW RGXH DMWIRBIGQWHUQD
FLWLLOKBE VH QRICHY S D MWK ®WMR W H F
JOREIR®B X O D WIRRMQKM | | HFRVYO R E D
ZDUPLQXGFOLP DRKIDFRQ JW K HR X VW
SRV LW LFYRHQON U LVE RWVKHU H V R O XRAUL F
SUH Y H RWSLLRRE OBIWPWR F LDIWWHER E D
ZDUPLQJ +RZHYHU JLYHQ WKH
NHWWDNH K RQ&KBWVV XLH) F O XW K® ]
8QLWH\ED WIR D QD &XFRSRVVLEL
UHPDDOXH VWIRRXH W K KGN BV RVAHH
FRXQWUNBINLRDUGOSRMLW LIRDY
DUJXPHERWWSIRVLWOQY IR GQHRPD O O

OHYHRWH[DPSO&DQDGD VWDNHKRQGBNUWKIFIURE OMHKIORED

SOHGWHBGI GXHFH. VVIERQVHTXLYDOH®RE XODRPXIVRMHPDDQD UMK IFWLP D W

WR
SOHGWREHG XHFPMLVVIERQV 7KH 8
KDV SURPLVHG DQ

PHIJDWRDROKLOMWKSBQLWGEMED WHVFKD QDMG ORI U P LI H WA U HADRV

WKH ZRUOG V VXVWDLQDELOLW\

UHGXFWLRQ 7KLV SODQ PHDQW

WKDWKHRUOAR XOGUDVOWIWFWG XFH $VD UHV XD/ UR S D ERWWANR® KD VU H

JUHHQKRIDWHPLVVLRIXLFKKDG
H[DFHUEW WV RIFOLP BWDR O DI G
JOREDO ZDUPLQJ

DGR SWLMRIQMR WBRJRW E FRW L R ® MK
DV&DQIDDQGNKHBQLWE\WEDWHKL F K
DEDQGRO@HKBDFWVUHTXLUKBIXO0O

7TKH\RWRURW BRI T X LAR-XGQ WURHW P S OHP HQRNW WHMIRJG H PLHMQWAL W REID
SODORRZWKHZRXOBHHWKHWDUJHWWYDWLWRBDWP DERP P L VWWAM IGHID FLVQ
+RZHYAKNHY KWLFBDPHRUWLILFDOQWLRRUGWE® DYWKHORETIRS XODWRR®H

WHK 8 Q L WE-MED WDHM® Q X P E HRU
GHYHORSUQINMAD L OMB LIQY KSIDFW

WKUHDW RI FOLPDWLF FKDQJH L

ORUHPRKDVADWVSOD HFRHB/ KHHFUXLWPHQW

RIDG G LWQ R Y DERWRKWM U HG XYW VDK H

&RSHQKD PHIGIWL QKK DQFXQ

FRQIHUHQFH DQ®&KH 'XUEDQ
JDWKHUQBOXGLHN P R UFDU IRQV K H

LOQWHQWLRQV RI YDULRXV VLIQDWRULHYV

(B

d
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L\D $XVWUBREX® H QWO P \
GLUHEWHBZEWDUDP®DDPHDXKH
| L OOPR RINWY KHHI | H FRF\D L P BK\DHQ BN H U
W K®IH[W \H D UD\Q @ K DWH F R @ RIVHK/D W
H[LVW WRGD\ FDQ UHYHUVH WKH HIIHFWYV

6\ GRSV
IROORZRHDXLRDJLQRIDQIXWXUH
IRKLYRXU \RDG D X J K WHUY BKH U H
FOLPPRDQRBEHHOROYHGFULEWG
2D@I[HUFLQYMN EDGHGE DPWEH AR
VW U X F VODUDMIGWHRIL & D X J KZAKHH U H E \
*DPHDWUD PHERYXWQKIR UDTHVWLIDWLQJ
QXPHURRY X WLKEEDWR QW UNRXWHIG V
FOLPPMWWLJDWBGRQJL QKD XWX UH
ZRXOEH OLNHKHUMKHKDYHEHHQ
LPSOHPHRWHBQBFKRRVEZ&DWR
IHDWXQMKH. OPDPHDXHV W ULLWWVRH G
VROXWARDWHLWBRBOWHDGDLORE OH
K D YOHJ H D O% RVW IQRIVRUDHODAR Q W U IVERX W H
UHYHUNQQB BWBIQ EN WKW DU
7KHILOPHDW XIWHWH U ZLMAX P HUR XV
DFDGHPLFMRORJLFBIPSHUWN QG

HQWUHSUHQHXUV DQG FRYHUV {IkHOMWMEP Q@ HRINDER S vED Q O W GULIHAW
WPLOQKRUGHZD HQHUOLNRRIWRYH DOVR GLVFXVVHG
VROEKDYHQDE®HEUR JWRBVYRQ 7K HL PO DR RINW KFHD QX VHR/NHD ZH H G
%DQJODKBERINEKGRPP XQIWBRBRGXFHQ®&®RZEULQJIVLIQDZHHEBRWVW HRWRV K H
RZQDQGWUDWHIRZQHQHUJKHILOPRSHRFHDWKURBDKLGHUPDFX GO |
DGGUHNRBVODRWRDPRYBZDNURP H Q D BV@#Y X V VDE IOGD U Y R NMD Z H HOIBQYG
FDU RZQHWYKRX HO | GUADURQAG |LVKVRKHOSXDUDQMRIB/HFXUZKM\O |
ULGH VKHDUR QD B/OKHH G FONRUFUED QUHJHQHUDWLQJ PDULQH OLIH DQ
DUHEVSURPRWURB/GDFBRQ®RUH )| QD ®MRHDKR QV L B/HBIVDIG LQRFLHYV
OLYDEOH FLWLHYV EHQHRIMWKHPS RZ H U PRIDRW HRQ GL U O
, WOWRDPLQHURREB JULFXBDQWRIH g R W MEKO) REKG K F D W \LRA@ D E DRIFH\Y R
D VKLIWRZDUGHIHQHUDWILLYFXOWHYROHDWRQWRRIOWKHQUIH GHFL
SUDFWIDFRIRRWQ OH G XIFHHHQKBRXVHWKHUSERYLGIQRIQ FRHWKKIPYCH ULJ
HPLVVLEQWOVRRQWULMERAMDPMER@DVHG PHDQV WR UHGXFH SRSXO
VHTXHVWAKR\S BPE OUG DWHML OLHQFH

VXFK DV WKURXJK LQFUHDVHG ZDWHU UHWHQWLRQ

ZEéU-™\ 004aa0OY\ggéOYE,«Z8-»-A™ex ZEURQgE-»-0O™eo g™MAg g ¢ sE~%ASQENGBNZ B )l Z
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WIEQD "aVvA

2 QDEHDFK ZLW P\ H HV FRVHG

/ DAMQLQD VR WH Z DYHV FRP LQJ \RZ DUG P H
$V U WH DUHHWME DOG WUMDG

$V U WH DUHHDI HUWR VKDWH

$ ERXWIMHUQHZ FKDQFH \R \WUYH

$ ERXWMH QHZ Z D\ IRUD VXMEIQDE®! J LIRZ W
7KH %OH ( FRORP \

YHQHDW. \WH Z DYHV
/ LHV D YDWASKHQRP HODCZ RUGS
7KDWZ H QHHG \R SIRWFWDQG SUHVHUYH
) RUMEY RXUUHVSROVLELON

7R UHFLSURFDWM WH ®RYH

7KHEOXHHFRQRP \ SUIRSRVHV D YIVIRQ
7R XVHWH UIHVRXUFHV Rl WH P LJ KW RFHDQ
) RUHQHU\ [ VKHUHY RUVRXUVP

. KLB!I VXWELQIQ) @ H XQGHZ DWU

&RP ELQQJ LOQRYDWRQ Z LW

FROVHYDARQ
7KH%XH ( FRQRP \ P DNHV WH RFHDQ

( YHQ P RUH LREXVWIMDQ EH RWH
. LW DSWRP LVHRI QR H SRMMRQ
. LW D SWRP LVHRI D EUWJ KVWRP RURZ

-DJULWL +LQG.

W D Z
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$8&5266
" RQWMWRZ WDWRGD FDQDZ D\ <RX FDQ BBBBBBBBBBES LW
2 QHZ D \R KHS WH HQYLLRQP HOALY \R UGH BBBBBBBBRB WDQVSRUMMRQ
VXFK DV EXVHV RUADLQV [QWMDG RI GUYLQJ \ RXURZ Q FDU
$ BBBBBBBBBBB UHVRXUFH LV RQH WDWEDQ EH XVHG P RUH WDQ RQFH
7KH BBBBBBBBBBEBRB @\ HURI WH DW RVSKHUH SLRWFW XV ILRP WH VXQV
P RWKDLP |XOD\ V
7\ SHRI IXHO5 HIQHG ILRP FRWD 3 RSXMULQ WH 8 QWG 6 MMV
7KH SLIRFHW Rl FXWIQJ GRZ Q RUEXUQIQJ D IRUHAVW
BBBBBBBBBBBBEB HQHW\ FRP HV ILRP WH VXQ
%DFN P LQHDO' XJ IRP P LOHV 3 RWAV WH DUZ KHQ EXLQHG

"2 1
7KH DYHIDI H Z HDWHUSDWAQY Rl D LHI LIRQ
BBBBBBBBBBBBBB GR[ IGH LV D JDV RIWQ FUHDWG E\ FRP EXWWRQ W
FRQMEXWV \R J REDCZ DLP 1QJ
BBBBBBBBBBBBB J DVHV VXFK DV P HWWDOQH FRQWIEXW R J (REDCZ DLP LQJ
7KH WHBDVH RI KDWP IXO VXEWRQFHY IOR WH DU RU ZDWMU IV FD@IG
BBBBBBBBBBBBBB
YMFNAIXIG ' WZ QIWRP Z HWY &DQ EH WH LOHG DQG WUDHG LOWR J DVROH
,Q RUGHUWR KDUOHW Z 1OG HOHUI\  \ RX QHHG WR EXI@ D BBBBBBBBBBBB
7TKY @G IV YHU G $®@ RWVQR S@QW RUDQP D @QvH KHH 7KH VXQ
GRDMY WH Z HDIWHU + RWGXUQJ WH GD\ & R@ GXUQI WH QUKW 7KLY @QG
WHVXQV ZKHQ WRSVRIODQG S@QW DIH ®RWVGXH VR GLIRXJKWRU RYHXVH E\

KXP DQV

ZKMu KZ






