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OSHQ LHWWHU WR WKH :SSA BRDUG RI DLUHFWRUV DQG OWKHU IQWHUHVWHG PDUWLHV 
R.E. AX[LQ HHUELFLGHV 

AV D :SSA FHOORZ, I PXVW DVN P\ SRFLHW\ “ZKHUH DUH ZH JRLQJ, DQG ZKDW DUH ZH WKLQNLQJ?” AUH ZH WUXO\ D 
ERG\ RI VFLHQWLVWV WKDW PDNH RXUVHOYHV DYDLODEOH DQG FRQWULEXWH VFLHQFH LQ GHFLVLRQ PDNLQJ SURFHVVHV; RU DUH ZH WKH 
HHUELFLGH SFLHQFH SRFLHW\ RI APHULFD, WKH CKHPLFDO CRPSDQ\ SRFLHW\ RI APHULFD; RU DUH ZH WU\LQJ WR EH D OREE\ 
JURXS? FURP WKH EHJLQQLQJ, WKHUH KDV EHHQ SOHQW\ RI SXEOLVKHG VFLHQFH DQG SOHQW\ RI H[SHULHQFH DPRQJ RXU PHPEHUV WR 
NQRZ GLFDPED FRXOG QRW EH VSUD\HG RQ ODUJH DFUHDJHV LQ VXPPHU WHPSHUDWXUHV ZLWKRXW D WUDLQ ZUHFN. HRZHYHU, VFLHQFH 
DVLGH, ZH KDYH JRQH GRZQ WKH URDG RI YLJRURXVO\ VXSSRUWLQJ WKH GLFDPED-WROHUDQW WHFKQRORJ\ DQG HYHQ OREE\LQJ IRU WKH 
WHFKQRORJ\. QXLWH IUDQNO\ I DP HPEDUUDVVHG. 

I DP DQ DSSOLHG ZHHG VFLHQWLVW LQ WKH KHDUW RI PDOPHU DPDUDQWK FRXQWU\ DQG IXOO\ XQGHUVWDQG WKH QHHG IRU QHZ 
KHUELFLGHV DQG WHFKQRORJLHV. I DP DOVR IXOO\ DZDUH WKDW GLFDPED ZLOO NLOO D SLJZHHG WKDW LV UHVLVWDQW WR RWKHU KHUELFLGHV. 
HRZHYHU, DV ZHHG VFLHQWLVWV ZH KDYH DQ HQYLURQPHQWDO UHVSRQVLELOLW\ WR EH JRRG VWHZDUGV. OQFH DJDLQ LQ 2018, ODUJH 
DFUHDJHV RI QRQ-GLFDPED-WROHUDQW VR\EHDQV LQ HDVWHUQ AUNDQVDV DUH DIIHFWHG E\ WKLV KHUELFLGH DV ZHOO DV PDQ\ 
YHJHWDEOHV. IQ DGGLWLRQ, PRVW WUHHV LQ WKH FRXQWU\VLGH DQG WRZQV DUH FXSSLQJ DQG HYHQ G\LQJ IROORZLQJ PXOWLSOH \HDUV RI 
H[SRVXUH.  GDUGHQV DUH EHLQJ GHVWUR\HG DQG FRPPHUFLDO YHJHWDEOH SURGXFHUV DUH IHDUIXO WKDW WKHLU FURS PD\ EH 
FRQGHPQHG EHFDXVH RI QR WROHUDQFHV IRU GLFDPED UHVLGXHV. RHSRUWV IURP ERUGHULQJ VWDWHV DUH VLPLODU WR WKRVH LQ 
AUNDQVDV. IQ DOO OLNHOLKRRG, WKLV ZLGHVSUHDG GDPDJH ZLOO PRYH QRUWK DV WKH VHDVRQ SURJUHVVHV. AOO WKH ZKLOH WKHUH DUH 
WKRVH DFWLQJ OLNH HYHU\WKLQJ LV ILQH DQG LQ VRPH FDVHV DWWHPSWLQJ WR VKLHOG SHRSOH RI LQIOXHQFH IURP FRPLQJ WR VHH WKLQJV 
IRU WKHPVHOYHV. I DP DSSDOOHG ZKHQ NH\ LQIOXHQFHUV ZKR YLHZ IURP DIDU PDNH IOLSSDQW VWDWHPHQWV VXFK DV “WKH EHQHILWV 
RI WKLV WHFKQRORJ\ FOHDUO\ RXWZHLJK WKH ULVNV” ZLWK QR HQYLURQPHQWDO LPSDFW GDWD WR EDFN XS WKH VWDWHPHQWV. TKRVH DUH 
VLPLODU WR IDUPHU’V VWDWHPHQWV OLNH “ZH KDYH WR NLOO RXU ZHHGV DQG ZKDWHYHU KDSSHQV DV D UHVXOW MXVW KDSSHQV.”  

AV D BRDUG RI DLUHFWRUV, I FKDOOHQJH \RX WR WRXU WKH DUHDV DQG SHRSOH PRVW LPSDFWHG E\ WKLV WHFKQRORJ\. 9LVLW D 
IDUPHU ZKR ZRXOG OLNH WR JURZ DQ DOWHUQDWLYH VR\EHDQ WHFKQRORJ\ IRU GLYHUVLW\ RU D SULFH SUHPLXP. 9LVLW D SHDFK JURZHU 
ZKR KDV JRQH IURP 900 DFUHV WR 500 DFUHV EHFDXVH KDOI WKH WUHHV KDYH EHHQ NLOOHG RYHU WKH SDVW 4 VHDVRQV DQG LV RQ WKH 
YHUJH RI EHLQJ RXW RI EXVLQHVV. 9LVLW D SHUVRQ ZKRVH VWDQG RI 200-\HDU ROG RDN WUHHV KDV EHHQ DIIHFWHG. 9LVLW DQ HOGHUO\ 
ODG\ ZKR LV FU\LQJ EHFDXVH KHU JDUGHQ LQ WKH PLGGOH RI WRZQ KDV EHHQ GHVWUR\HG. 9LVLW D WUXFN FURS JURZHU ZKR KDV EHHQ 
SXW RXW RI EXVLQHVV RU DQ RUJDQLF IDUPHU ZKR FDQQRW VHOO KLV FURS. 9LVLW D ODUJH- VFDOH EHH IDUPHU DQG KRQH\ SURGXFHU 
ZKRVH SURGXFWLRQ LQ KLJK GLFDPED XVH DUHDV LV KDOI ZKDW LW LV LQ RWKHU DUHDV. AUH ZH HQYLURQPHQWDO VWHZDUGV RU LV LW DOO 
DERXW ZHHG FRQWURO UHJDUGOHVV RI WKH FRVWV DQG HQYLURQPHQWDO LPSDFW? PURWHFWLYH EXIIHUV DUH DQ LQHIIHFWLYH WRRO DV 
YHJHWDWLRQ LV RIWHQ GDPDJHG D PLOH RU PRUH IURP WKH QHDUHVW VSUD\HG ILHOG. SRPH ZLOO VD\ WKLV FDQQRW EH ULJKW DV WKH 
QXPEHU RI FRPSODLQWV GR QRW UHIOHFW LW. MRVW E\ QDWXUH GR QRW FRPSODLQ. A YHJHWDEOH SURGXFHU ZRQ’W FRPSODLQ EHFDXVH 
WKH FURS ZLOO EH FRQGHPQHG DQG FDQ’W EH VROG. AQ RUJDQLF IDUPHU ZKR FRPSODLQV FRXOG ORVH WKHLU FHUWLILFDWLRQ.  SR\EHDQ 
JURZHUV KDYH JURZQ ZHDU\ RI FRPSODLQLQJ DV QRWKLQJ HYHU VHHPV WR FRPH IURP LW. II DQ\WKLQJ LW ZLOO EH D WRNHQ ILQH. IQ 
PDQ\ FDVHV, WKH VWDWH UHJXODWRU\ DJHQFLHV FDQ’W ZRUN FRPSODLQWV LQ D WLPHO\ PDQQHU GXH WR WKH VKHHU QXPEHU RI ILHOGV 
ZLWK GDPDJH.  LLNHZLVH, UHSRUWV DUH RIWHQ QRW ILQLVKHG XQWLO D \HDU ODWHU. MRVW KRPH RZQHUV GR QRW HYHQ NQRZ ZKR WR 
FRPSODLQ WR.  
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I EHJDQ P\ ZHHG VFLHQFH FDUHHU DV D JUDGXDWH VWXGHQW LQ 1969. I KDYH EHHQ LQ VRPH ZD\ D SDUW RI HYHU\ PDMRU 
KHUELFLGH GHYHORSPHQW VLQFH WKDW WLPH DQG HYHQ WKRVH GHYHORSHG HDUOLHU ZHUH LQ PDMRU XVH GXULQJ P\ FDUHHU. EYHU\ 
JDPH FKDQJLQJ KHUELFLGH RU WHFKQRORJ\ VROG LWVHOI. :KLOH WKH GLFDPED-WROHUDQW FURSV KDYH EHHQ WRXWHG E\ VRPH DV WKH 
QH[W UHYROXWLRQDU\ WHFKQRORJ\, WKH FXUUHQW XVH RI GLFDPED KDV EHHQ WKH PRVW GLYLVLYH LVVXH LQ P\ FDUHHU- ERWK ZLWKLQ 
DQG RXWVLGH RI DJULFXOWXUH. IW KDV WDNHQ H[WHQVLYH OREE\LQJ DQG LQ VRPH FDVHV HYHQ ODZVXLWV WR JHW LW UHJLVWHUHG DQG 
DYDLODEOH IRU XVH. :HHG VFLHQWLVWV LQ VRPH VWDWHV KDYH EHHQ PX]]OHG E\ WKHLU DGPLQLVWUDWRUV RU KDYH KDG WKHLU MREV 
WKUHDWHQHG MXVW IRU VWDQGLQJ RQ VRXQG VFLHQFH RU WU\LQJ WR UHSRUW WKH WUXH VLWXDWLRQV LQ WKHLU VWDWHV. OWKHUV DUH IHDUIXO RI 
ORVLQJ JUDQW IXQGV QHHGHG WR VXSSRUW WKHLU SURJUDPV. TKH SULFH IRU WKDW LV ZH DUH ORVLQJ RXU LQWHJULW\ DQG RXU LQGXVWU\. 
HRZ DV D SRFLHW\ FDQ ZH SRVVLEO\ FRQGRQH WKH XVH RI D KHUELFLGH WKDW FDQQRW EH NHSW RQ WDUJHW DQG FDQ EH VR GDPDJLQJ 
ZKHQ LW PRYHV RII WDUJHW. TKLV ZLOO DEVROXWHO\ GHVWUR\ WKH FUHGLELOLW\ RI DJULFXOWXUH LQ WKH H\HV RI WKH SXEOLF DQG LW KDV 
WDUQLVKHG WKH LQWHJULW\ RI :SSA DV D VFLHQFH-EDVHG VRFLHW\ EHFDXVH RI D ODFN RI YRFDO OHDGHUVKLS. IQ IDFW, WKH GDPDJH 
GRQH WR WKH FUHGLELOLW\ RI DQ HQWLUH DJULFXOWXUDO LQGXVWU\ FRXOG H[FHHG WKH UHDO PRQHWDU\ GDPDJHV. 

I KDYH QR PRQHWDU\ UHDVRQ WR TXHVWLRQ WKH XVH RI WKLV WHFKQRORJ\. I KDYH VLPSO\ NQRZQ IURP WKH EHJLQQLQJ WKDW 
D YRODWLOH DX[LQ FRXOG QRW EH NHSW RQ WDUJHW. EYHU\RQH KDV WKHLU RZQ RSLQLRQV RQ WKH H[DFW UHDVRQV IRU WKH KXJH RII 
WDUJHW LVVXHV. IQ WKH ELJ SLFWXUH LW GRHVQ’W UHDOO\ PDWWHU ZKDW WKH FDXVHV DUH. DLFDPED KDV D FKHPLVWU\ SUREOHP WKDW 
OLNHO\ FDQQRW EH IL[HG, RU DW OHDVW QR HYLGHQFH KDV EHHQ SURYLGHG WKDW LW FDQ EH VXFFHVVIXOO\ DSSOLHG. II LW FDQ, LW ZLOO RQO\ 
EH WKURXJK DGYDQFHV LQ FKHPLVWU\. AV WKH WHFKQRORJ\ FXUUHQWO\ H[LVWV, UHQHZLQJ WKH FRWWRQ DQG VR\EHDQ UHJLVWUDWLRQV 
ZLOO OHDYH WKH LQGXVWU\ QR FKRLFH EXW WR SODQW 100% RI WKH VR\EHDQ DFUHDJH WR WKLV WHFKQRORJ\. TKLV GHILHV KLVWRULFDO 
OHVVRQV DQG HYHU\WKLQJ ZH VWDQG IRU RQ UHVLVWDQFH PDQDJHPHQW. :LOO ZH KDYH “TDNH AFWLRQ” RQO\ ZLWKLQ WKH FRQILQHV 
RI WKLV RQH WHFKQRORJ\? NR RWKHU WUDLW RU WHFKQRORJ\ IRU VR\EHDQ FDQ EH JURZQ LQ DUHDV ZKHUH GLFDPED LV H[WHQVLYHO\ 
XVHG, SUHYHQWLQJ GLYHUVLW\ LQ ZHHG FRQWURO RSWLRQV.  FXUWKHUPRUH, FRQWDPLQDWLRQ RI DLU ZLWK DQ DX[LQ KHUELFLGH GHILHV 
HQYLURQPHQWDO VWHZDUGVKLS UHVSRQVLELOLWLHV. DLFDPED IORDWLQJ LQ WKH DLU LV LQIOLFWLQJ VXE-OHWKDO GDPDJH WR DOO VRUWV RI 
GLFRW SODQWV LQ DJULFXOWXUDO HFRV\VWHPV, QDWXUDO HFRV\VWHPV, SDUNV, JDUGHQV, ZLOGOLIH UHIXJHV, WLPEHU VWDQGV, KRPH VLWHV, 
DQG HWF. PHRSOH RXWVLGH DJULFXOWXUH, ZKR DUH DOUHDG\ GLVWUXVWIXO RI DJULFXOWXUDO FKHPLFDOV, FDQ QRZ VHH YLVXDO HYLGHQFH 
WR FRQILUP WKLV GLVWUXVW. IQ VKRUW, LJQRULQJ WKH VLJQLILFDQW VFLHQWLILF GDWD UHJDUGLQJ WKH RII WDUJHW PRYHPHQW RI GLFDPED 
ZLOO EH WKH ELJJHVW HQYLURQPHQWDO GLVDVWHU DJULFXOWXUH KDV HYHU VHHQ, DQG PXFK RI WKDW UHVSRQVLELOLW\ LV VTXDUH RQ WKH 
EDFNV RI DJULFXOWXUH- LQFOXGLQJ :SSA. TKLV WUDYHVW\ ZLOO DIIHFW WKH GHYHORSPHQW DQG UHJLVWUDWLRQ RI QHZ WHFKQRORJLHV 
IRU PDQ\ \HDUV WR FRPH. 

AV WKH OHDGHUV RI RXU SRFLHW\, I FKDOOHQJH HDFK RI \RX WR JHW WKH SRFLHW\ EDFN RQ WKH FRXUVH RI PDNLQJ VRXQG 
UHFRPPHQGDWLRQV WR WKH EPA UDWKHU WKDQ UHVSRQGLQJ WR OREE\LVW DQG RWKHU PRQHWDU\ LQIOXHQFHV.  

RHVSHFWIXOO\ SXEPLWWHG 

FRUG BDOGZLQ, PK.D. 
:SSA FHOORZ, 1996 
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