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AO\SKR¥DWHG KHUELFLGHV *O\%+ LQFOXGLQJ 5RXQGX& DUH
ZLGH 7KHLU XVHV KDYH L\QIFQUFHD WHE LH[ S.RWHIRMELOFOVL\RQ RQ WKH F
RU ZDWHU KXPIZHW[GA&WDMHY DUH HVFDODWLQM I{HRDWE\ % H PIHDAHG.
EHORZDNRUXGLPLWY E\ HYDOXDWLQJ WKH SXE OHVKHGH D DWH B R MK
ERG\ RI HYLGHQFH LQGLFDWLQJ WKDW PORYWY &R XDGWE R BV RHEWHEH [
OHYHO IRU FHKURBWY MOF[QKGHY WHUDWRJHQL M | WWDERMRMH L FHRXIOFG DECH:
H[SODLQHGLE\HHRISWEEQ DQG R[LGDWLYH VWUHVV FDXVLQJ PHWD
H[SRVXUH WHPHR®GRUAHGHWHFWHG LQ WKH UDQJH RI WKH UHFRPPH
HITHRWY¥RERBO IRUPXODWLRQV FD Q\BG VIRGEHK HDPROWDL QAKGE FEK KDY H
EXW DOVR ONCKR@WEBMLH LW\ 7KHVH FKDOOHQJH WKH DVVXPSWLRQ F
ZKLFK WKH\ FRQWDPLQDWH IRRG DQG WKH HQYLURQPHXRWODBOEHL
1IHXURGHYHORSPHQW D O \0WHSHIWRGHLARRDIE \ 990 8 XWWDBH UHYLVLWHC
ERG\ RI NQRZOHGJH VXJJHVWV WKH SUHGRPLQDQFH RI HQGRFULQ
WDOO\ UHOHYDQW OHYHEVYV RIOHBKRWOUWHH LV Q#+RZHY XVHG DORQH |
WLRQV KDYH EHHQ SURYHQ WR[LF RQ VHYHUDO FHOOX @D UNGBR G LC
LHV 7KLV ZDV QRW WKH FDVH IRU JO\SKRVDWH DORQH DFFRUGLQ

Glyphosate regulatory assessment (2002 approval)
Anew ADI of 0,5 ppm (based on a NOAEL of 50 ppm) has been
D df I proposed for the new assessment in 2015.
< oses never tested for regulatory purposes - The LOAEL for chronic toxicity was 350 mgfkg bw/day.
_______________________________ >
Uncertainty factor 100 NOAEL LOAEL

ADI (0.3 ppm) €&——————— (30ppm) (60 ppm)

10-7/ 0.0001 0.001 0.01 0.1 100 1000 10 000 ppm
Roundup
Endocrine cytotoxicity Glyphosate cytotoxicity
disruption (>0.17 ppt) Hepatorenal effects (>20 ppm) (>20,000 ppm)
(Thongprakaisang etal., 2013) (0.09 mglkg bwid) i 1000
Larsen et al., 2012 < T
Reprotoxic effects In vitro underestimating factor of GlyBH
F toxicity when adjuvants are neglected
Chron|c(jf:ge’?(;sb<‘3’vfl§oundup (>5mg/kg bwid) (Mesnage et al., 2013)
(Séraiii et al, 2012) Hepatotoxic effects (Ramencreiel Z870)
(>4.87 mg/kg bw/d) Teratogenic effects
(Benedetti et al., 2004) (>20 mg/kg bw/d)
(Antoniou et al. 2012)
Peer-reviewed studies
Fig. 2. GlyBH toxicity is neglected in current regulation. The top line of the figure explains the regulatory tests and assessments driving glyphosate commercial authorizations.
Glyphosate has never been tested at the ADI. The middle line represents regulatory limits for glyphosate alone established in the EU. The bottom line represents findings of toxicity
below regulatory limits that were dismissed. Neglecting adjuvants has caused regulators to underestimate the toxicity of GlyBH by a factor of 1000 in vitro in an exposure of only
24 h (Mesnage et al., 2013).
'UyGaR \

3$ KXJH LQFUHDVH LQ WKH LQFLGHQFH DQG SUHYBQHQFGRI F
6WDWHV 86 RYHU WKH ODVW \HDUV 6LPLODU L QVFSWKHRIV\DIWH KDV
LQWURGXFHG LQ DQG LWV XVH LV DF WMWY X A QW W WK O
*( FURS®HOQOFH LV PRXQWLQJ WKDW JO\SKRVDWH LQWHUIHUHV ZL
DQLPDOVSBRGDMIH UHVLGXWHNFKDHG] IEHBERWK *O\SKRVDWH GLVUXS
EDODQFH RI JXW EDFWHULD LW GDRDRBY WEDW®HD ® BR L[EYDHLF R

,Q WKH SUHVHQW VWXG\ 86 JRYHUQPHQW GDWDEDYVHDWAHROQNYDHD L
DQRG GLVHDVH HSLGHPLRORJLFDO GDWD &RUUHODWHRYHHDWQDQ@\WHK!I
WLRFHULHY GDWD VHWYV 7KH 3HDUVRQ FRUUHOD WL REHWRHIHIQF 1 & (B

DSSOLFDWLRQVR®G®& K\SHUWWWYRNH 5 GLDEHWHV SWHYDO
GHQFH 5 REHVLW\ 5 OLSRSURWHLQ PHWDEROLVP G
VHQLOH GHPHQWLD 5 3DUMEQWR@WLV5 5 P YXDOQWVLLS
LQIODPPDWRU\ ERZHO GLVHDWAWIBRQV 5 LQWHVHQGODYDRJIH |
DFXWH NLGQH\ IDLOXUH 5 FDQFHUV RIEWRIE GHUU R L
SDQFUHDV 5 NLGQH\ 5 DQG P\HORLG BERNRRP
FRHALHQWY DUH KLJKO\@LEGMWEFBIQWNKH SHUFHQWDJH RI *( FRUQ
DQG KWSIKQVLRQ 5 VWURNBEBWHY SUHYDOHQFH 5 Gl
REHVLW\ 5 OLSRSURWHLQ PHWDEROLVP GLYBWNIGHU 5

VRQ V 5 PXOWLSOH VFOHURVLV 5 JH UKGDOVWELWLY & 5

DFXWH NLGQH\ IDLOXUH 5 FDQFHUV RI WKH WK\URLG 5



SDQFUHDV 5 NLGQH\ 5 DQG P\HORLG OHXNPD®PWUR 5
RI WKWHEOPWLRQV VKRZ WKDW WKH HIIHFWV Rl JO\SKRVDWHVDQG *
WLIJDWHG ~

A,Q WKH ODVW  \HDSNVWK I LFRON X @ 5 Wi R®HRS W R IBROOLRQ
ZKLOH W KHDRX-ODNVILY BWHG/HURP PLOOLRQ KD WR QWIQQELRQ KD
GLIIHUHQW OHYHOV RI H[SRVXUH WR JO\SKRVDWH RU DNKHMNXOW X |
SURGXFWLYH KHDOWK LV DIIHFWHG E\ L QR U3HDWHW \ QD\OSFRQ MIDFQUHHA
GRUGHUV VXFK DV K\SRWK\URLGLVP QHXURORJLFDO GLVRUGHUV
FDQFHU UDWHV WR D WULSOLQJ RI LQFLGHQFH SUHY.FQBRFH D QG
VXUH) SDUDOOHO GDWD IURP VWXGLHV LQ H[SHULPHQW DRWREH C
SHVWLFLGHV LV DQ XQGHUO\LQJ ELRORJLFDO PHFKD QEWIR WK R BVYH
IRXQG LQ RXU SDW LH@RWWR [)DELWK HKWDR/REMHQH HULILHG LQ DDULFXC
GUHQ H[SRVHG WR SHVWLFLGHV ZKLOH EHLQJ DEVHQW Q@ B® S)RO
OXWLRQ ZLWK WR[LF FKHPLFDOV DQG HYWQWDQFUGBRYHQY L@ URH!I
IRXQG WKBMD) RRHD/ABPPRQ VDODG FRQWDLQV DERXW —J RI DJI
HYHQ FRWWRQ VZDEV JDX]H SDQW\ OLQHUV DQG WDPSRIQW PDUN
VIVWHREXGUIRRG LQ RXU VRFLHW\ ILHOG FURSV ZLWK SRLVRQV
WKHGHVWUXFWLRQ RI QDWLYH HRUR® VD\Q GOHRGOXMAMHRWDWRII VDLV L RZ!
ULYHUV H[SXOVLRQ DQG HODAWLRIN RFHDGGE JID@RYV IDRIPXHUV H[D]
FKD Q@®GSUD\V KXQGUHGV Rl VFKRROV ZLWK FKLOGUHQ LQVLGH

37KHUH DUH RYHU UHVHDUFK SXEOLFDWLRQV E\FREUBQ PM VR
L QW H U H \DVE ONVIKHDPV XKDV M/l | H F W VR KX FD@ SBQLPDO DQG SODQW KHD
PHQW DQG ELRGLYHUVLW\

,Q WKH 8QLWHG 6WDWHV ZKHUH *0 IRRG VXFK DV FRUQWH) G VR
KDV EHHQ D FRQWH QXQFX GHIYRKN ®BDUW Rl WKH JDVWURHR WKBRQDD (
LW\ WHVWV KDYH EHHQ GRQH DQ\ZKHUH RQ *0 IRRG FURSV :KHQH
EHHQ VKREZROMRR FDQFHU

3RF] WNRZH GRQLHVLHQLD R UJHNRPHM ELRGHJUDGRZD®G®R FL
6WZLHUG]RQR *H JRVWDMH RQ Z JOHELH L ] ZRGDPL SRBJLHWKQ\P
SXEOLNDFML JOLIRVDW X OXGEW ZHQU\ZPKQVZ M HNVM LZ QLVNLFK
%DGDQLD ZVND]XM WH* QD ]ZL JHN PL G]\ VWRVRZOQLAP UDINBYV
3XEOLNDFMH SUJ\WWRF]JRQH Z QLQLHMV]\P DUWANXOH NWWYJIHWEVND
SUJH] WHQ KHUELFNRQVBRRRBRYME\L ]DQLHSRNRMHQLH Z ZLHFLH
2SLVXM F Z QLQLHMV]HM SUDF\ QLHNRU]J\WVWQH G]LDAD@QLEKE®DLIR
NDFMDFK GRW\F] F\FK MHJR UROL Z |JDEXU]JHQLDFK KRUWR & DROW) MR
LGRIJHQLF DFXWH UHJXODWRU\ SURWHLQ RUD] LQKLELFM DURPD\)
BUIHGVWDZLRQR LQIRUPDFMH ZVND]XM FH QD WR *H SUHSDUDW!
WREH PRGXODWRU\ KRUPRQDOQH =DXZD*R@MR ZYHV D LWRNV FUOQ
SUHBWWUY |DZLHUDM F\FK JOLIRVDW RG WRNV\FIQR FL VDPHM VXEVV
ASUHSDUDW\ SHVW\F\GRZH WDNLH MDWDFJRXIQGEX§ RKONM N POHRU K]LX
WX *ayZQ SUJ\FIARVNDHYR JJMDINL SRZLHU]JFKQLRZR F]\QQH LNWyUH
F\GX > @ V
A: SU]JHV]4R FL ZLHORNURWQLH PLDa\ PLHMVFH SRP\aNL ]RL ]DQF
QLHP AEH]SLHF]Q\FK~ SHVW\F\GyZR QSH \ 8BKKORUIR GNLABQYXO RW U L FK(
WULFKORURIHQRNV\RFWRZHJR LWG RUD] LFK SYy(QLHMYRHUZ\FRID

S Vv @

A*DUU\ L ZVS VWZLHUG]LOL *H Z Z\QLNX QDUDDWQPRJIJURG
Z\WW SLiU SUREOHP\ ] SUDZLGARZ\P UR]JZRMHP S4RGX X NREQHW %
QHVRWIBGQHJIJR | QDMEDUG]LHM UROQLF]\FK REV]DUYIVR 6 W D@D FIKQ

GJLHFL Z ORWDFE V

™ "7



A2VWDWQLH EZGDUPHRQBRORILNVVRQDA ]Z JHINGSZERANIIN Z\N D ]
SR]\FQID JOLIRVDW D SRMDZ LBLGUMHRIMAKDND QL H]yWD\URR B]BIZ®] NW
U]XW\ GR OLFRIR\FK QDU]

6WZLHWGNB®RDOH*QR i PL G]\ VWRVRZDQLHP JOLIRVDRDLHD LVW
Z + WVWRGQLX FL *\ X *RQ IDUPHUyZ QDUD*RQ\FK QD SSYMMABQLH ¢

%DGDQLD SURZDG]RQHZSB]H] %X\WMARANY SRI]LRRZXSEHID QLX GR
NRVUROQHM KHPRJORELQ\ R GOD GDZNL SSP 5RXQGXSX RUD
KHRORELQ\ ] EDGDQHJR LQ YLWUR URAWZRURN V\GR\FRULS R SRIGR S}
PHWKHPRJORELQWMID PLHUFL HZ\VFEPDRAE\WHPROL]\ REVHUZR2DQHM S
EDFML |[XSRRQ@XOD GDZNL> @ SSP ~

A3BUHYLRXV VWXGLHV UHSRUW WKDW JO\SKRVDWH D€}G $03$
VKDUH VLPROBULWROLSURILOHYVY =~ > @ V

8¥LQJ WKH LQWHUYLHZ GDWD RI WKH $JULFXOWXUDO +HDOW
VWXG\ RI IDUPHUV LQ 1RUWK &DUROLQD DQG ,RZD ZH HDYCDOO-MIDIW H
ZKHH]H DQBRIYWWBAG XVH RI VSHFLILF SHVWLFLGHV WHSHRWHWH G E\
ZH VDZ HYLGHQFHWRHVIERAVYFRVHOBWLRQVKLS IRU VHYHUDO SHVWL
KHUELFLGHYG JO\SKRVDWH WKH L@V HABWEB UG QNI EGF UNBKHNZHWDBUG ®f LDLQ
&RQFOXYKRYM UHVXOWYV IRU IDUPHUV LPSOLFDWH VHYHWXO G VW
DQRG UHVLGHQWLDO VHWWLQJV ZLWK DGYHUVH UHVSLUDWRU\ HIIH

SWKHUH KDVW B RBQWURFHIAFRRFHUQ WKDW JO\SKRVDWRHDEDQ KD
KHDOWK DW ZHOO EHORZ WKH 05/ DQG WKDW LW PD\ DLRW M\VWDR KB
D OHYHO DW ZKLFK JO\SKRVDWH FDQ EH VDQHOG MEKER HR)L EDEYD G
KDYH DQ LPSDFW RQ KXPDQ KHDOWK DW H[WUHPHO\ ORZ GRVHYV
6LQFH , ODVW ZURWH WR \RX WZR QHZ VFLHQWLILF SDOMWYLRDYH
FRQFHUQV WKDW WKHUH DUH QR OHYHOV HIMWOIRQ@ Z & LEWHDOXS R RM O |
VFWRPH DQDO\VLV UHIOHFWV UDW OLYHU DQI@SZNG&B‘QHH\SBE)QBJ(B IHR[

(QYLURQ +HDOWK $XJ GRL
KWWS ZZZ HKMREWQDO QHVR GERQXGHV p$ GLVWLQFW WQRIE G RQ V L
JHQH H[SUHVVLRQ ZMRHIRXQ ® QGRERKEH5RXQGXS WUHDWPHQW JUTJ
DOWHUDWLRQV LQ JHQH IXQFWLRQ ZHUWH RRIQW L WHHIDWV RZ LGSO @ BWL
LSLGRVLVY GLVWXUEHG IDW PHWDEROLVP DQ@® GWPROQHLW FF ROWRF

JHQHV ZHUH DIIHFWHG LQ WKH 5RXQGXS WUHDWPHQW JURXS
SUHR® 7ABKRMDWH HTXLYDOHQW GRVH RI 5RXQGXS DGPLQLVWHU]
GULQNLQJ ZDWHU WKH OHYHOV LQYHVWLJDWHG ZHUH IDROQ WEQ &
WKH DPRXQW RHITXQWSIKGRNQWIYRXRO G XB\ FRK HP D 8V HDQ PKGIDQ O\ ED VLYV
WKRXVDQGV Rl WLPHV EHORZ WKH UHJXODWRU\ VHW VDIHW\ OLPL

sS5HVHDUFK SUHVHQWHG DW WKH FRQJUHVV VKR ZWWHBAPS\D
RI WR[LFLW\ YURP VPDOO WRZQV WR ODUJHU SRSXODWLR®Y DW W
WLRQDO OHYHO GLIIHUHQW OHYHOV RI H[SRVXUH WRDUMHGKR¥BW |
LQJ WKDW UHSURGRWWGYH\ KIQFFOW B VLWV DUOHV SRQWDQHRXYV DERUWI
HQGRFULQH GLVRUGHUV VXFK DV K\SRWK\URLGLVP QHXUBQG®JLFD
VRDULQJ Rl FDQFHU UDWHV WR D WULS®LQ@KRFK QRLHGEQFEHE\8OH Y
FLGH H[SRVXUH ,Q SDUDOOHO GDWD IURP VWXGLHV LQ\SKKRNDMPH
DQG RWIKHBHWHYWDQ XQGHUO\LQJ ELRORJLFDO PHFKDQLVP WKDW
GRFWRUV KDYH IRXQG RRBMN U JHMWRMHRIWAL WX KYKHEHHQ YHULILHG
DGXOWVY DQG FKLOGUHQ H[SRVHG WR SHVWLFLGHV ZKLOH EHLQJ

A3UHYLRXV VWXGKHE MIXDHWGHRBRRWIMH LQGXFHV QHXURWR
DFWLRQ PHFKDQLVP RQ WKH QHUYRXV VIVWHP QHHGV WREB H HW

OHWE DOER PANW@E PHWKHPREBIOREQEM KERRVOYPM. @KW AMRXWGEIND *HOD]D
VWRLD FR SRZRGXMH QLH]J]GROQRL®D WGR NWULHQV RRUHMXKW P RLOKR



URQDO GHYHORSPHQW FDXVHG E\ JO\SKRVDWHKHHLRWLDI® (3 [ROMDLCF
WLDWLRQ DQG JURZWK RI FXOWXUHG QHXURQV LV DIIHF®IHGHEHJIO
WLDWHG DIWHU GD\ LQ FXOWXUH $IVW R R YWXKHW K& L BIR/OD® V] K RSU DV
D[RQV WIQH\ DOVR GHYHORSHG OHVV FRPS@MURBBQGULWLF DUERUYV

‘U 'RQ +XEHU 3*O\SKRVDWH 7KHUHYV D WHOR.CHE KDE \SD RH UAF LW
DQG GRFXPHQW WKH WR[LFLW\ RI JO\SW F\IDWDAV B VD FHW M O\RRZ] LOFHL WH
WR[LFLW\

ORVW RI WKHVH DW YHU\ ORZ OHYHOV DUH DFXWH W\S®MIRR WRL
PRQH V\VWHP SDUWV SHU PLOOLRQ LV WR[LF WR WKHURQGRBQC
UHSBRGWH KRUPRQHV 7HQ SDUWV SHU PLOOLRQ LV F\AWRWRI[LF WF
WKRVH , GRQYW UHPHPEHU DOO WKH H[DFW OHYHOVUIEKWRI| KM}P D
FHOO XM BRAXG@HOOV GLUHFWO\

<RX KDYH WR JHW PDQ\ WLPHV KLJKHU WKDQ WKDW WR JWNW DFX
SHFWV WKHUH EXW QRW D ZKROH VHULHV ,1 \RX ORRN® WQMBKE F
QHIl KDYH GRHHHDRN[WUHPHO\ DODUPLQJ DUUD\ RI GLVHDVHV FR
RWKMLKIHEHY RU SHVWLFLGHV ZLOO DSSURDFK ~

7KLV SDSHU GHVFULEHY UHVXOWYV IURP DDQD/OMMABWLFE UHYLH
RI QHDUO\ WKARHHNBHEIDIBFHIVG HPLRORJLF UHV HDYREER B QN\ERKRWBO D V
1+/ DQG RFFXSDWLRQDO H[SRVXUHLWRUBILHXWOW B QEOFE&HP?WHFO!
KDQGIXO Rl SDSHUV DVVRFLDWLRQV EBMEZH KO SR WSHER RSEH I HERDG C
SRVLWLYHO\ DVVRFLDWHG ZLWK SKHQR[\ KHUELFKBWYWH) G WKH R

3*O\SKRVDWH D VIQWKHWLF DPLQR DFLG DQG DQIRIRWHH RI J
SODQHWHVMQ@FS LQ IRRG IRU KXPDQ FRQVXPSWLRQ DQG BQHWDO I}
KDYH UHYHDOHG D VWURQJ FRUUHOD WQ RVX B H/QZ MHEG V8 KWHD W@ K URHID
FKURQLF GLVHDVHV DQI® VBKRHDEHADEH®R XVRBRQ VR DQG ZKHDW
DFWLQJ DV DOROXH. QFDDE@H PLVWDNHQO\ LQFRUSRUDWHG LQWR SH
VHDUFK Rl WKHMWHMHRDVKUBYWBOHG D QXPEHU REIRQWRH® HIOQ FEQBIV
UHVLGXHV IRU SURSBYH | WEFWLIRIO 08VW SBROR WDFLIGY MOKD WOLX S S
DQG WKH DELOLW\ WR DQFKRU F(R RWKNHH © 8 IV\RED POIBSKIRDY Q M/ IR L/ XVEKV
JO\FLQHV FDQLADN DL GE[MBWK REHVLW\ DVWKPD FKURQLF REVW!
&23' SXOPHR®WDRD DGUHQDO LQVXIILFLHQF\ K\SRWK\URLGLVP $C
VFOHURVLVN. ®NM6RQINVUGLVHDVH SULRQ GDWOH®MHYR\GXSXE DWW OWARIHKI
QHXUDO WXEH GHIHF®V RIQQ IHUDKLFARIPVD\ DRWSBRHBBRHIR \GLW HDVH DQG
7KH FRUUHODWLRQ GDWD WRJHMWKIQE HZ IPW K W E H- BR 5 HO O L BIRKIRJ H
DV D JO\FLQH DQDORXEHK \RR IDRERRYWWRPYV WR[LFLW\ *OXIRVLQD\
OLNHO\ H[EQBRWV WR[LFLW\ PHFKDQLVP 7KHUH LV DQ XUJHQW QH
ZD\ WR JURZKRXWSW KK WEKRIDWH DQG JOXIRVLQDWH DV KHUELFLC

37KH FDXVHV Rl DXWLVP VSHFWUXP GLVRUGHU $6' HNUMUBRW
HSODLQDEOH E\ VSHFLILF DEQRUPDOLWLHV LQ '1$ VHTXHQFH ZKH
OLQNHG WR HSLIJHQHWLF HIITHFWV DQG RU OLNHO\ LP SWIFWRHEDE\ +
\DVLRQ YLD HQYLURQPHQWDO DQG RU GLHWDU\ VRXUFH®& RVB[LQ D
UXSW QHXURGHYHORSPIQGW QW PD@QRGIER 2K WGEWKHEBHYLMZLDQRIJPRC
WLRQ Rl VHOHFWHG VWXGLHV IURP WKH UHVHDUFK ORWMFHBBIWXUH
EROLF QHXURGHYHORSPHQWDO SKDUPDFRORLIGIIDHEQ F5, MW MRFLX
RQ GDWD VXSSRUWLQJ LQWHUDFWLRQ RI WKH WKHRU L ]JIHBIGDU P | X
FLXP LQIORZ UHJXODWRQY | BFKWRIDYV SBUWMHWH 10'$ UHFHSWRU W
*O\5 DQG ®WF MMHWURPNSRUWHU7SU :H SRVWXODWH WKLV KDUPI)»
H[HUWLQJ D GLUHFW PROHFXODU GLVUXSYR@EQ WKL ¥ DELVLXCS WH RXQ
RFFXU LQ D WLPH VHQVLWL YGSH@OHHW MKP@HD VOHILE WDN G R KD ¢
Rl WKH QRUPDOO\ FDUHIX0OO\ FKRUHRJUDSKHG VWHSV RIQB®UX\ Q
SRUW IRU WKH FRQWHQWLRQ WKDW D VWURQJ FDQGKRDWH RW KW
WLYH LQJUHGLHQW LQ WKH SHUYDVLYH KHUELFLGH 5RXQW@ S8 ,Q
FLQH JO\SKRVDWH LV NQRZE O/R KDL QG P LSURSHDW MXFKV RV PDQJD



ZKLFK PLQHUDOWG DQHNIKRSQREPWE IXQFWLRQLQJ RI VHYHWDO QHX
WRUV 2XU WKHRU\ KLJKO LWKWVY OWKETGM GHVHUYLQJ RI IX

& %LEOLRJUDILD (UyGaD

Z\QLNL EDGDP5& RRIPRDUD SKV HRYIDXPAHDWLRQRRSKRVEBKRDUNB LQV
FLGHY DQG KWWBIWVFLGAZ LDUFHOQWHEG PBEBGEDHZY SGI OROBRYIVSEIR(

OHUFR®D *O\SKRVDWH 'ULYHV %UHDVW &DQFHU 3UROLIHUDWIL
KWWS DUWLFOHY PHUFROD FRP VLWHVUBIVWG&RB HW BUFKLYH
6DPVHO $ L 6 6H0QSKIRVDWHYV 6XSSUHVVLRQ Rl & WRFKURPH 3
%LRV\QWKHVLV E\ WKH *XW OLFURELRPHVVBDRSSADN® WR ORGHUQ 'L
KWWS ZZERPGSL
OHUFROD - 0 7KH +RUULILF 7TUXWK $ERXW ORQVDQWR V !
KWWS DUWLFOHV AHOHAVR DD FKRF IV LW H VW DXRWEENEE QRMRSH DV S|
OHV QD JH3R WHVD \U BDIG RWR)\ISK RYQBFR PPHUFLDO IRUPXOMWLRQ\
WRU\ QRRIGWV&KHPLFDO 2ZRIWRRBRJ\ 9RO S
6ZDQVRQ 1 / *H\@HMOLFDOO\ HQJLQHHUH G FAURBNURRUS K R M D /\k
WKH 8QLWHG 6WDWKV QOGS RHRUEIDQLF &WWHBPVZZZ RUJDQLF
VI\VWHPV RUJ MRX URDEIL X PE2BBRRB % ZD Q \HAXD SG|

$UIJHQWLQD 3XEOLF KHDOWK FULVLV IURP SHVWLFLGH VSUD\)
KWWS Z7Z7Z JPZDWFKORZY Q WIN FDGEWERBEND DPW.RUIRHV WY BEUGRL@ J
JPFURBRUVHQV

'HFODUDWLRQ RI WKH UG 1$7,21$/ &21*5(66 2)6B5$6,&,B26L61 7+ (
SEOLVKHG E\ )DFXOW)\ RI\ORIGY% R H@HR V8 RILHHW VIHEWHQRYV $LUHV 2FWR

%KDUJ®& DVBWU\LQJ WR FRQWURO RXU IRRG SURGDEFEWDRQ B
7LPHV $XJ KWWS 777 KLQGXVWHZUNVRNWEFRRPRUEIR® G
SURGXFWRRIQ VMRML / GQ%W \:, KWPO

3XVKSD 0 %KDUJDYD LV IRXQGHU GLUHFWRU RRORKM & HENUDHE DREU

FXUUHQWO\ WKH FKDLUPDQ Rl WKH &RXQAL® QRO RRIFLW OH H ¥ \HEHRIS
.ZLDWNRZVNDDOIRVDY L MHWREVHIRDBDW\QDUD*HQLH |DZRGRZ}F

OH3\F\QD 3UDF\ + KWWS ZZZ LPS ORG] SO XSORDG RILF\QD
BOB.ZLDWNRZVND SGI

> @ 3LHQL *HN*OLLIRQ@LWWRNWR)\FOE'G\F\QD 3UDF\
KWWS WHVW LPS ORG] SO XSORDGPRIISKARD DUW\INXO\ SGI IXO0 3
> @ $ULV $ ODWHOQBBVDQAH[SRVXUH WR SHVWLFL GHIVHDBVNRARRFA\C
LQ (DVWHUQ 7RZQVKLSV ASIH&UHREHF WIDYQD G LFRO R\’ 9RO

> @ 'U +RSSLQB *O\SKRVDWH ([SRVXUH /LQNHG WR,'6H¥SLUDWR
KWWS Z727Z JPRHY KRS SKRRA/ B WWXIUHWREHH JLOQDUPHU YV
RPYyZLHQLH DUW - $ +3R3HS/SNIQF BBWHNARGBIUMW HG Z L W K $$30C0HUULLH- - R B B ]
DPRQJ ODOH KDMIWPHUWKS QLHKRMQYHQWRXSORDGY DGYSXEDOER (+3
‘2, (+3

*HW JO\SKRVDWH RXW RFWXRQENSIEBWIHDALZ IRRADWFK RUJ QHZ

QHZV JHW\S K RRRHE U HD@®R RIGF WA R@D W HYV

'HFODUDWLRQ RI WKH UG 1$7,21%$/ &21*5(66 ®)33%$<6',&,$16 ,1
72:16 SXEOLVKHG E\ )DFXOW\ Rl OHGLFLQH 8QLYHUVLW\ Rl %XHQR
KWWS Z7Z7ZZ UHGXDV FRRW KNG O WEFSIIRAEK @ L ALOY @W V'S U DVHRE Q V

&RXOOHU\ 5 31 HXW D@D O GHYHCIJ?$l9RIZ)\M/KDD&G—|\[$IIQR/\X/I—DUV\!—I—GVEKUR
D :17 QROQRQLFDO VLJQPIOHXQUIRIBRWKRMDRI\  +
KWWS G[ GRL RUJ M QHXUR

OHUFRODKH )DLOHG 3URPLVHYV DQG )ODZHG 6FLHQFH $ 6SHF
KWWS PHUFROD ILOHEXUVW FRP 3') ([SHUXEHUWSGIYLHZ7UDQVFUL

6FKLQDVL / /HRRORGJINLQ /\PSKRPD DQG 2FFXSDWLRQDO ([S
BNMVLFLGH &KHPLFDO *URXSV DQG $FWLYH ,QJSRGONROMYW $ 6{QWIHU
5HV 3XEOLF +HDOWK" GRL LMHUSK




6DPVHO $ 6H@HBKKRVDWH SDWKZD\V WR PRGBQO GRIWHDRHV(
FLQH LQ GLYHB\RX SQRW HRIL QM. FOARG) IBAKOHP I3EWWH\FV SR QH - X Q H
‘2, 6$ $ MESF
KWWSY SHRSOH FVDLO PLW HGX VHQHII S®I\SKRVDWHBO9BJO\F
6DPVHO $ 6HOBVSEKRVDWH SDWKZD\V WR PRGHUQ GLVHDYV
LQWROHIWW®FELVFLSOLQDU\ FR[LFRORJ\
KWWSV ZZZ QFEL QOP QLK JRY SPF DUWSGDHV 30& SGI ,7;
6DPVHO $ 6 (HMQKRVDWH SDWKZD\V WR PRGHUQ GLVHDVHV
GHDVHV DQG DVVRFBBWHGHXDWRIOR,QRILHV
3XEOLVKHG RQOLQRL 0DU
KWWSV ZZZ QFEL QOP QLK JRY SPF DUWLFOHV 30&
$QWKRQ\ 6DPVHO D Q G*6WHRWIDWH SHDWHEZD\V WR PRGHUQ GLV
ODWHG SDWKRIO-RXWHYDO® RI %LRORJLFDO 3K\VLFV DQG &KHPLVWU\
KWWSY SHRSOH FVDLO PLW HGX VHQHII 6DPVHOBHQHII*O\SKRVD
-DPHV %HHFKDP DQG 6M{HSKODWQUHE GHQHQN EHWZHHQ LSXWRVP D
*O\FLQH OLPBHWYEHZ Rl (YLGHQFH IURP WKBRQWFXD®DMXD B & *W & HW
FLQH’ KWWSY SHRSOH FVDLO PLWQHGXBVHQHEGI %HHFKDP6H




\EUDOH Z\QLNL EDGD_ ZSa\ZX 5RXQGXSX |QD O
VWDQ QD SD(GJLHUQLN

$ /LVWD Z\EUDQ\FK JDJUR*H ]H VWURQ\ JOLIRVDWX QD SRGVWL
% 6WUHV]F]HQLD LDFMUDQDXNRZEPKNXE LFK RPyZLH
& %LEOLRJUDILD (UyGaD

$ /LVWD Z\EUDOQ\FK JDJUR*H JH VWURQ\ 5RXQGXSX QD SRGVWDZLI

, BRXQGXS [DZLHUDM F\ JOQLRVQ WM DPRIWARUPYNHEDMV]\FK KHUELF
SRZRGXMH PLHUUO OXG]JNLFK NRPYUHN Z FL JX JRG]LQ

PR*H E\ii NRMDUJRQ\] URG]DMDPL UDND
D QLH]LDUQLF]\PL FKARQLDARERGARLQLE\PEKROD
E UDNLHP SLHUVL

Z\ZRAXMHNVR MX* SU]\ GDZRDFIC RPRAVMYDFK UHJIXTEERDR E | QUL
HIHNW\ WRNRKRBUD-NWHU]H
E WHUDWRJHQLF]Q\P
F UDNRWZYyUF]\P
G L QLHZ\GROQR FL QHUHN
XVINDG]D XN4ADG KRUPRQDOQ\
]JPLHQLD SURFHV\ PHWDEROLF]QH
Z\ZRA4XIMRVW SR]JLRPX PHWKHPRJORELQ\
Z\ZRaAXMRVAN SR]LREZXSHURGIXNGRFML OLSLG
SUJ\F]\QLD VL GR PLHUFL HU\WURF\WyZ
VWZDU]D PR*OLZR SUREWHPRZDQE@WDZLGARZ\P UR]JZRMHP S4RG

,6WZLHUG]RQR VNXWNL XERF]QH GOD NRPyUHRLDRG KHFRLWREN\Z
]XM F\FK QD JOLIRVDFLH Z V]F]JHJYyOQR FL 5RXQGXSX

.., = REVHUZDFML Z SUDNW\FH VNXWNyZ VWRVRZDQLD KHUELF\C
GXS Z\QLND *H SRZRGXM RQH OXE LVWRWQLH SUJ\F]\QLDM VL V
SRURQLH
GHIRUPDFML G]JLHFL MX* Z &ARQLH PDWHN
GaXJRWUZDAa\FK ]DEXU]JH XP\VARZ\FK
SRZD*Q\FK SUREOHPYZ GHUPDWRORJLF]Q\FK

,9 1DOH*\ SDP: @WDuU *H
KHUELF\G\ ]DZLHUDM FH JOLIRVDW AWD JH 2MDMWV5RWRE X
VIEFRFL RG JOLIRVDWX =~ > @ V ] W\P *H
QRZV]H EDGDQLD Z\ND]D&a\ *H 5RXQGXS RND]Da VL
D UD]\ EDUG]JLHM WRNV\F]Q\ Z]JO GHP W\SyZ NRPyUHN
E E\U QDMEDUG]LHM WRWRZAB R FXK KSR BYB\GWZVL LQVHNW\F\
JOLIRVDW QLH MHVW VWRVRZDQ\ Z SUDNW\FH VDPRG]LHOQ
G]LDa\ZDQLD JOLIRVDWX PR*QD W\P EDUG]JLHMUBM|\SLV\ZDi |

9 1DMQRZV]HNWRRBOJHVWDZ ]DJUR*H ]JH VWURQ\ JOLIRVMWDWX D W
REWMXM F\ VWDQ ZLHG]\ QDXNRZHMSWOD$S & R\HINQH NIR §REOC DSKZ D Q\ |
SR VSRU] GJHQLD QLQLHMV]HJR UDSRUWX SU]HNE XNHAGDF VGAHJ ROW H
KWWS LEGWBHBUOQDWLRRDWHRQW XS O R DREROQRIWSKRK B H




% 6WUHVIFIHQOLD L F\WDW\ ] SXEOLNDFML QDXNRZ\FK OXE LFK RP

3:FKDYH HYDOXDWHG WKH WR[JIEFDLWHGRK HREW FILAB B X RAMVBARXIYG X S
IURP WLPHV GLOXWLRQV RQ WKUHH GLIIHUHQW KXPOOQVRKHOO W
RPPHQGDWLRQV DQG FRUUHVEBRBV WRIGRBZ RN YIHMHIERRIVUF [ R DH5 W
FHOO GHDWK ZLWKLQ K WKURXJK DQ LQKLELWLRQ RIDWBHQPLWR
FURVLMOHDVWH Rl F\WRVROLF GHQ\ODWH
NLQDVH PHDVXULQJ PHPE UDGXF B DFERISWRYHY YOV EYLYDWLRQ R
AW LY LW\ 7KLV ZRUN FOHDUO\ FRQILUPV WKDW W K iR DDHERNXHAD Q
WKH SURSULHWDU\ PL[WXUHV DYDLODEOH RQ WKHJREQEHWV RO
HOV WR EH H[SHFWHG HVSHFLDOO\ LQ IRRGHDWHHAGRENULYH®@ |

SPD\ EH DVVRFERWHNEGLYLONR SMRRPD DQG EUHDVW FDQFHU’

*B\SKREDWHG KHUELFLGHV *0O@KS DQAOXIGH PRERXDLGIBO\ XVF
ZLGH 7KHLU XVHV KDYH LQFUHDVHG H[SRQHQWLDOO\ VLQARRMKH I
RU ZDWHU KXPEZHRGEVDMHY DUH HVFDODWLQMH I1H RDWH % N RIBHZTH G
EHORZ UHJXODWRU\ OLPEWW KN G YOR @XDNVDMOXIUW KEHQ XU HIX ODW R U \
ERG\ RI HYLGHQFH LQGLFDWLQJ WKDW BORYWY @R XOGWE R BtV RHUEWHEH [
OHYHO IRU FKURBDMYMORGHY WHUDWRJHQLF VXIPHEIKHN FIRFX O G & K
H[SODLQHG E\\HRSWEHERQQBQGLR[LGDWLYH VWUHVV FDXVLQJ PHWD
H[SRVXUH WHPHRSWRUAHGHWHFWHG LQ WKH D BRH S WD BDOKH GDH.FOR PLRH,
HITHRW¥RBERBO IRUPXODWLRQV FDQ DOVR EH H[SODLQHG E\ *O\%+
EXW DOVR ONCKRWEBMLH LW\ 7KHVH FKDOOHQJH WKH DVVXPSWLRQ F
ZKLFK \WRMADPLQDWH IRRG DQG WKH HQYLURQPHQW DOEHLW WKH
1IHXURGHYHORSPHQW D O \JWHSHIWRGHLARRDIE \ 9%9Q 8 XWWDBH UHYLVLWHC
ERG\ RI NQRZOHGJH VXJJHVWYV MXH GIMWGFRNLIQDIQFHFKIDIQQE RV UF D X
WDOO\ UHOHYDQW OHYHOV RI H[SRVXUH +RZHYHUIRIO®S®RV D
WLRQV KDYH EHHQ SURYHQ WR[LF RQ VHYHUDO FHOOX QDWBR QG LC
LHV 7KLV ZDV QRW WKH FDVH IRU JO\SKRVDWH DORQH DFFRUGLQ

Glyphosate regulatory assessment (2002 approval)
Anew ADI of 0,5 ppm (based on a NOAEL of 50 ppm) has been
D df I proposed for the new assessment in 2015.
< oses never tested for regulatory purposes - The LOAEL for chronic toxicity was 350 mgfkg bw/day.
_______________________________ >
Uncertainty factor 100 NOAEL LOAEL

ADI (0.3 ppm) €&——————— (30ppm) (60 ppm)

F--=--- —+—+H—

10-7/ 0.0001 0.001 0.01 0.1 100 1000 10 000 ppm
Roundup
Endocrine cytotoxicity Glyphosate cytotoxicity
disruption (>0.17 ppt) Hepatorenal effects (>20 ppm) (>20,000 ppm)
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Fig. 2. GlyBH toxicity is neglected in current regulation. The top line of the figure explains the regulatory tests and assessments driving glyphosate commercial authorizations.
Glyphosate has never been tested at the ADI. The middle line represents regulatory limits for glyphosate alone established in the EU. The bottom line represents findings of toxicity
below regulatory limits that were dismissed. Neglecting adjuvants has caused regulators to underestimate the toxicity of GlyBH by a factor of 1000 in vitro in an exposure of only
24 h (Mesnage et al., 2013).
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SWKH FRQVHTXHQFHV RI JO\SKRVDWH IXPLIJDWLRQV BERJH IUF
OHPV WR PLVHADMDWO BHHR U R DWMWNVQD QFAH QWO DO KHDOWK GLVRUGHUV

33RF] WNRZH GRQLHVLHQLD R UJHNRPHM ELRGHJUDGRZD@®R FL
6WZLHUG]RQR *H JRVWDMH RQ Z JOHELH L | ZRGBBHAXSIRGDPIMPRZAF |\
SEOLNDFML JOLIRVDW X OXG]L Z\NU\ZDQ\ MHVW Z QLVNLFK VW *HC
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UDWyZ |[DZLHUDM F\FK JOLIRVDW RG WRNV\F]IQR FL VDPHM VXEVWI
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WULFKORURIHQRNV\RFWRZHJR LWG RUD] LFK SYy(QLHMYRHUZ\FRID
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A*DUU\ L ZVS VW ZADHQOG LDHH QIHDZ ZRGIRZLVNRZHJR QD JOLIR
Z\VW SLiU SUREOHP\ ] SUDZLGARZ\P UR]JZRMHP SARGX X NREQHW %
QHVRWIGQHJIJR ] QDMEDUG]LHM UROQLF]J\FK REV]DUYXIVR 6WRIE]D® KL

G]JLHFL Z ORWDFEK Vv

%D GDQLD SURZDG]RQH BUS$H] % XaNRDNRY W SRI]tR ZXSFHIPLX GR
NRQWUROQHM KHPRJORELQ\ R GOD GDZNL SSP 5RXQGXSX RI
KPRJORELQ\ ] EDGDQHJR LQ YLWUR UR]V8HERRN V\GEIRFRMDPRIRREBRAP $
PHWKHPRJOREL®\VSGREHQED HZ\VFURAE\WHPROL]\ REVHUZR2ZDQHM S
EDFML ] 5RXQGXSHP GOD GDZNL SSP " > @

2EV]JHUQHJR SU]JHJO GX EDGD ZSa\zZX JOLIRVDWX L KHUELF\GyZ
]ZAPAJD 5RXQGXSX GRNRQXMH SUS\RDXMUHWYMYDQIH L QLNL
A,Q JO\SKREDWHG KHUELFLGHV *%+V WKH GHG D UWHKG VIS Q™ DU
WKDW KHOS LW WR SHQHWUDWH WKH SODQWVY FHOW LFHAEBEWR R AW
JURZLQJ ZLWK JHQHWLFDOO\ PRGLILHG RUJDQLVPV HQJLRIKHRUHG
LQJ DQK IGHBWYHORSLQJ FRXQWULHVY DQG RFFXSDWLRQDG H[SRV
ZLGH FRQFHUQ $V *%+ LV IRXQG LQ KXPDQ SODWRDLQLGMVSKRPG
HQFRXUDJHG 30DVPD GHWHUPLQH WLR @ LLWN DXV MMV HYPMQAD A G U Pl |
ZKHQ VWDQGDUG (&*V ZHUH S HP DROU E8H GZ DDWGOIMOHVAW IRQ H. @ BAKRH OL
DIWHU LQWR[LFDWLRQ 47F SURORQJD®&H RQOHB QIBWIIU B X WAPIRL DF/X D C
VHUYHG DIWHU *%+ LQWR[WADWHRQ Q3 KXWUIOM KPLDV PLIKWLEH WK
FDWLRQ &DUGLDF FHOOXODU HIIHFWV Rl *%+ ZHUH UHYQBDHBUDO
VWXGLHV :H REVIRBYDEBEF MR PDWV DQG UDEELWYV GLUHFW FDI
FRQGXFWLRQ EORFNV DQG PH®IKDWKBLEM HDPRY J3*ODNVPDWLF DQG
RI * DQG HORIEWBREPYRBDWHU PRQLWRULQJ VWHKRUZB D U B QRWMDG/ MXRC
DPRQJ DOURHQWDU\ ZRUNHUV PLJKW EH GHILQHG ~
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OHWE DOER PHWYQE PHWK HPREIOREQEM KERRVOUPELOKW EWMRXWGIND *HOD]D
VWRLD FR SRZRGXMH QLH]GROQR i WDN ]JPLHQLRQHM KHPRJORELQ\ GR V
ABRILRP PHWKHPROWRELQx RSUYF] VLQLF\ SDFMHQW ]J4DV]D EyOH JaRZ\
FLH NR&4DWDQLD VHUFD :\VW SXMH QLHGRVWDWHF]QH ]JDRSDWU]JHQLH W
Z\*V]H VW *HQLD PHWKHPRJORELQ\ PRJ VL SU]\F]\QLW GRSXWDWWU'SBLD
VEDR FL SL FINL D QDZHW ]JJRQX

‘JURVW PHWKHPRJORELQ\ ZH NUZL PRJ SRZRGRZDi WDN*H SWXKMDPRZD QH
PLG\ DJRWDQ\ UyZQLH* WH ]DZDUWH Z SRNDUPDFK SRFKRG]HQLD UR OL
KWWS ~Z\OHF] WR SODERGEDWRU BREHRPBEPOPRIORELQ\ KWA A BRSIYZ&OR
QB] FLHM JHQPWWMREFOFK P LQ GDSVRQ NV\ORNDLQD EHQ]JRNDLQD QL
QLHNWYUH OHNL SUJHFLZPDODU\F]QH 7HQ VDP HIHRGW PRHM \DJRWD® \Q LC
FKORU\Q\ DXQNWBQDZZZ GLDUHSVK phORSIIREMFIRZR 0 H KWPO




$QWRQLRX GRMRQDOL SUJHJO GX Z\QLNyZ EDGD ZSa\zX JOLIR

]ZWW] W L OXG]L QD SRGVWDZLH RME\WX M XEEINDFMZ\QRXNRZ\FK
37KH UHYLHZ RI JO\SKRVDWH FODLPV *QR UHOHYDQWOHIIHFWV’
SKRVDWH LV DQ RUJDQRSKRVSKDWH D FODVV RI FKHPLER ®\H G QR:
YDQWRMRIXB HIIHFWV GHPDQG D VWURQJ DQG WUDQVSDUHQW HYL
,Q IDFW VWXGLHV IURP WKH RRBW® [@ EVWHH LHFWX/U Rl KDY $ KIRWKIME HQ H X

X $Q HSLGHPLRORJLFDO VWXG\ FDUULHG RXW LQ OLQQHWRWD ¢
WRUV H[SRVHG WR JO\SKRVDWH KDG DQ LQEWHHUDNVHG LQFLGHQFH F

X ,Q DQ DFXWH SRLVR QKR DPFLGHQWD ®WORDSUD\HG KLPVHOI ZI
WKH QHXURORJLFDO GLVRUGHU 3DUNLQVRQLVP

x $ WR[LFRORJLFDO VWXG\ RQ UDWV IRXQG WKDW JO\SKRVDWH
WRQLQ LV DVVRFLDWHBHZ QW KD@FRHA QVOIMN WRH ZHOSOSLQHEPL ®BRUPRQH

X *O\SKRVDWH FDXVHV D ORVV RI PLWRFKRQGULDO WXUR®VP HBE
UDW EUDLQ FHOOV

X *O\SKRVDWH DQG 5RXQGXS DFW V\QHUJLVWLFD]QQR QLMK QHKXH
EODVWRPD QHUYH FDQFHU FHOOV *O\SKRVDWH DQG 5RX@GXS E|
SUHM[SRVHG WR GLD]LQRQ 5RXQGXS LV PRUH WR[LFQ@NKDQUIONER RV
ORZ DV SSE ZKLFWRW HDXSKRUBQ@W FRQFHQWU DWVBQ QRMM UKOD
VKLSVY DUH IRXQG ZLWK ERWK JO\SKRVDWH DQG 5RXQG X8/ WKIHRK )
LQGLFDWH WKDW WKH UHODWLRQVKLS E HVHZDNHOD PR.&RNQMDU DYRIVR (
SUHBEB H

SHSURGXFWLYH DQG GHYHORSPHQWDO WR[LFLW\ DQG HQGRFULQH
7KH UHYLHZ QRWHV WKDW VWXGLHV RQ JO\SKRVDWH GG JO\S
GHFUHDVH LQ OLWWHUKW. 3D DQ GEXX\S VIR & \WKIHV H HI | HF\D © M\UW R R
GRVHV" 7KH UHYLHZ DGGV WKDW HIIHFWV LQFOXGH OREKMH QXPEF
WDUGHG RVVLILFDWLRQ ERQH IRUPDWLRQYLDRHU R I0J KIHUWLHFQ TS0 G
OLHV (IIHFWV Rl JO\SKRVDWH W WIPFHOVOLZW D\ E R® GBHR YQ AW H® X/ WHRED S
ZHLJKW DQG LQFUHDVHG LQFLGHQFH RI ULE 3YDULDWLRQV  DW P

7KH UHYLHZRERHYWDOGHNY2$Q/ WKH KLJKHVW OHYHO DW ZKLF
QRW IRXQG RI PJ NJ EZ G IRU JO\SKRVDWH DQG PJ NGIERZVG IF
IURP WKH RSHQ OLWHUDWXUH KDYH IRXQG DHFWW\U VLIH) WHRSFUR BX ¥ W\
ORZHU OHYHOV :KLOH ZH KDYH GLVFXVVHG VRPH RI WKHWHENWXG
VLYRPDXW\ DV IROORZV

X *O\SKRVDWH KHUELFLGH DOWHUV KRUPRQH OHYHOV I IHPDC
FRQFOXGHV WKDW WKH SUHVHQFH RI JO\SKRWIDRAMH LQ ZDWHU LV K

X 5RXQGXS GLVUXSWV SURGXFWLRQ RI WKH VWHURLG KRUPRQFH
SUHVVLRQ RI D UHJXODWRU\ SURWHLQ

X 5RXQGXS FDXVHV GR¥REDYHG ¥YGHWYFEFUHDVHG DEQRUPDO VSH

X $ FRPPHUFLDO IRUPXODWLRQ RI JO\SKRVDWH ZDV IRXQG WR [
GLVWXUEDQFHV LQ WKHLU UHSURGXFWLYH GEMH®@RSPHQW DIWHU

X ,Q KXPDQJJHOKRUUWE KHUELFLGHVY SUHYHQW WKH DFWLRQ RI
PRQHV DW OHYHOV XS WR WLPHV ORZHU WKDQ JO\SKIRRUDWH U}
DQLPDO IHHG LQ WKH 8QLWHG 6WDWHV WU$ BW P3J B L RUKY RESGHRIED}
FLGHVY DW WKHVH BBYHOWHWESRREBWBOVR GLVUXSW WKHPDFWLR
LQL]LQJ KRUPRQHYV 7KLV LQ YLWUR VWXG)\ IRX\QHEARKHSH ED WV WS B/
DQG WKH ILUVW HQGRFULQH SLVUW{LSWVQIHYFAMWWRDY BDAKH SSBP O
86 (QYLURQPHOWR® BIHQ¥N (3$ LQ VRPH DQLPDO IHHGV

*O\SKRVDWH DFWV VI\QHUJLVWLFDOOURZDWK GIVWQR JHSUEBVVUR WL
FHOOV

*O\SKRVDWH LV WR[LF WR KXPDQ SODFHQWDO FHOOV DNMY® QWK\ V
5RXQGXS DFWV DV DQ HQGRFULQH GLVUXSWRU LQKLELWDRJ DQ H
WKRUV FRQFOXGH WKDW 5RXQGXS FRXOG FDXVH UHSURGXEWWUYH
FXOWXUKH DXWKRUV VXJIJHVW WKDW WKHLU UHVXOWYV FRXOG H[SC
WXUH ELUWKY DQG PLVWDHUM RIJHD URL QHPID®H PLHHY XVLQJ JO\SKR\



*O\SKRVDWH DQG 5RXQGXS GDPDJH KXPDQ HPEU\RQLF FHDRR@ZV DQG
WKRVH UHFRPPHQGHG IRU DJULFXOWXUDO XVH 7KH VWX@ETV DXW
PDQ BGISEWLRQ DQG HPEU\RQLF GHYHORSPHQW Vv

37KH SXEOLFDWLRQ RI D VWXG\ LQ VKRZLQJ WKDADWHIO\SK
DORQH FDXVHG PDOIRUPDWLRQV LQ WKH HPEU\RV Rl DH@RS XU LOVL
FR&HWY\ 'HEDWH FHQWUHG RQ WKH HIITHFWV RI WKH SURGXFWLR
5RXQGXSS 5HDG\S VR\ ZKLFK LV HQJLQHHUHG WR WROHUDWH DSS
DORQJ ZLWK RWKH UNQIL® CLE 6 WIHGU R/GIX DBMRIADM HH K WWEIUFR RS HOH[ S
UHEXWWHG E\ WKH *HUPDQ )HGHUDO 2IILFH IRU &RQVXPHIMX3URWH
WWSRQVRUHG SDSHUV 7KHVH UHEXWW D OWS B BHIERM @ XS®IUHNVOR RRRQP XV
IRU UHJXODWRU\ SXUSRVHV ZKLFK LW ZDV FODLPHG &XRW®HWBGHW K
WR[LQ +RZHYHU H[DPLQDWLRQ RI WKH *HUPDQ DXWKRULWBX VY G
LHV ZKLF K XQGCHIFMMHWHYIV (8 DXWKRULVDWLRQ UHYHDOHG IXUWI
IHYHUWKHOHVV WKH *HUPDQ DQG (8 DXWKRULWLHV PLRMPH]HG W
WLDOO\ X QWDOH BHAMS LQWDNH $WHOHYHO IRU JO\SKRV
7KLV SDSHU UHYLHZV WKH HYLGHQFH RQ WKH W HU D BFRIGHM. PLOAC
FRQFOXGHVY WKDW D QHZ DQG WUD QV@E&XFMMEG &L WN IDH/YW V VW N QK |
RI LQGXVWU\ DQRURIEWG& HHYHWXOMWZHUH XYKROYMBWIQR®Y KH BIQLS W
$ VXEVWDQWLDO ERG\ RI HYLGHQFH GHPRQVWUDWHYV W K® \RW R MK
WR[LF HIITHFWV RQ UHSURGXFWLRQ DR/EKHF® DWHJIWBLRAORN L FL A | VRV
E\ LQGXVWU\ DQG JRYHUQPHQW UHJXODWRU\ ERGLHV W R GWV\F KW\
SULQFLSOH WKDW LW LWAWUKHVRHS/ SR MEK DWW WR/I $§ Q B&XEMOL WU IR
WKH SXEOLF WR SURYH WKDW WKH\ DUH XQVDIH 7KH SUHFDRDWWLR
FRPPHURRDPODMLRQV VKRXOG XQGHUJR D QHZ ULVN DVVHVVPHQW
SHHBYLHZHG VF MHQMALDLM ZOLONHDIR WK R ULHGS X WWXGL HY  ([SHULHQFF
WKH QHZ ULVN DVVHVVPHQW VKRXOG BHQFRB\GXFMWHGNZ VWK 20RO X
RI LQGXVWU\ ~

33HVWLFLGHY DUH XVHG& WKURXU KR XD Q\CKHG ZIRWEEODWLRQV 7
ZKLFK DUH RIWHQ NHSW FRQILGHQWLDO DQG DUH FD O QMG LDFNULW
SUISQFH ZKLFK LV XVXDOO\ WHVWHG DORQH :HLW B \DW WGE WHKSIUWRF
WKHLU IRUPXODWLRQV RQ WKUHH KXPDQ FHOO OLQHV XHS* +(.
UR[\S\U SLULPLFDUE LPLGDFORSULG DFHWDPLSULG WWHEXBERQD]
VSHFWLYHOSUWIRFLBEOMVYRI PDMRU KHUELFLGHYVY LQVHRWLFLGH
FKRQGULD DFWLYLWLHY PHPEUDQH GHJU DISIDGHMWR QMU B QWG A DPRSVDV
FRQFHQWUDWWR@®WY ORZHU WKDQ D ROLFRDHGX BD RHWIEQXWERQ\D Q G
ZLWK YHU\ RLOHODLD DO FHOO WI\SHV

'"HVSLWH LWV UHODWLYHO\ EHQLJQ UHSXWDWLRQ S5EXQBXS ZD
WHVORWG LPSRUWDQWO\ IRUPXSDWRLRQW RMKWRXMD QZGHWH.PHV PRU
DFWLYFLSO2XU UHVXOWYV FKDOOHQJH WKH UHOHYDQFH RI WKH DFI
WKLV QRUPDIWHRD OURP WKH WR[LFLW\ Rl WKH DFWLYH FROALQRWSOH
UHIOHFW UHOHYDQW HQYLURQPHQWDO H[®RWVXWHMW LW RQWH & @HD R(

W LV FRPPRQO\ EHOLHYHG WKDW 5RXQGXS LV DP R QUM XbBHWIVI F
PRVWO\ LQ WKH UH HZV @KHEKEERPRW RIWHQ &WWR QN RY R QL\SK®
EDVHG KHUELFLERHW GORZHVYNUIRXQG LQ WKLV H[SHULPHQW\WR EH
SKRVODWRUHRYHU GHVSLWH LWV UHSXWDWLRQ J5RK &KX ZQRL EHWD
VAWLFLGHV WHVWHG ~

A7KH VWXG\ RI FRPELQHG HIIHFWV Rl SHVWLFLG HAH WRHSWKIN H (
QHZ JURZLQJ JHQHUDWLRQ RI JHQHWLFDOO\ PRGLIEDGHEGHKSE D QW
OLNH 5RXQGXS UHVLGXHV DVUROFHAUHDMHOWALKE /KIS GBRQYWEXFHVSHFL
PRGLILHG %W LQVHFWLFLGDO WR[LQV WKDW DUH SURGMHHGYERIW K
WKHVH FRMELRHEXPHRQ FHOOV DUH LQYHVWLIJDWHG LQ WKLV ZRUN
WLPH &U\ $E DQG &U\ $F %W WRI[LQV SSE WR SSP RQ WKH KX
ZHOO DV WKHLU FRPELQHG DFWLRQV ZLWXHURXRIGKI3O QLW WK K}
RI REWRQGULDO VXFFLQDWH GHK\GURJHQDVH DGHQ\ODWH NLQDV



LQBWLRQV &U\ $E FDXVHG FHOO GHDWK IURP SSP )RU &U\ $F >
GHWHFWRE QBKE WHVWHG DORQH IURP WR SSP LV QHFURWL
DJULFXOWXUDO GLOXWNBRDWLRQ OHWXPO FRMFRQO\ PHDVXUHG VL.
ZDV WKDW &U\ $E DQG &U\ $F UHG XB3DG F B VES\DSRKQ G X B F WKY B WFIRRXC
DFWLYDWLRQ RI DSRSWRVLV 7KHUH ZDV WKH WDREWWH @G HIUFI X R L
PRGLILHG %W WR[LQV DUH QRW LQHUW RQ QRQWDUJHW IKXPWDQ FH
ZLWK RWKHU UHVLGXHV RI SHVWLFLGHV VSHFLILF WR *0 SODQWYV

& %LEOLRJUDILD (UyGaD

>U@ QDFKRXQG 6pUDOLYOD\SKRVDWH JRUPXODWLRQV ,QGXFH $SR
+XPDQ 8PELOLFDO (PEU\RQLFKHPG B\D FHRYWROD&BRO0 V' 2,
W Q
> @ XBXQBUD\HG LQ FLW\ SDUNV OLQNHG WR FDQFHU VWXG\ VD
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RSXEOLN $XIXVW
OHV QD JH3R WHVQ \U BDIG MW ISK RVQBIFR PPHUFLDO IRUPXOMWLRQ\
WRU\ QRRIGWV&KHPLFDO 2RWRRB®RJ\ 9RO S
&RORPELD WR HQG FRFD IDUP JO\SKRVDWH VSUD\LQJV
KWWS 777 JPZDW FKQRIZY Q RO RBAL@RR\E D UFO\ S K RVIUDHL Q J V
> @ .ZLDWNRZVBORIBVDWQ MHWREVHIRBDIW\QDUD*HRGR JDZRBRHZ
OH3\F\QD 3UDF\ + KWWS ZZZ LPS ORG] SO XSORDG RILF\QD
BOB.ZLDWNRZVND SGI

> @ 3HNQLL LQ*OLIR\OQDWWRNV\F]QVBBVANQMD GUDF\
KWWS WHVW LPS ORG] SO XSORDGPRIISKBQD DUW\NXO\ SGI IXOO0 3
*UHVV 6 HWOD®KREDWHG KHUELFLGHY SRWHQWO\ DIIHFW FDUG
WLHZ Rl WKHKMWHUDWXNW KW SULQJHU)WRP DUWLFOH
$QWRQLRX O5RXWQDB®S DQG ELUWK GHIHFWV ,V WRHVBKXRGHR E
BRXUFH -XRWWS HDRNVKRISRRIDWEBQW XSORDGY 5RXQGXSDQG%LU)
$QWRQLRX 0 +DELE 0(0 +RZDUG &9 -HQQ@HQDWR&EHHLAHUW F&
*O\SKR¥WDWMHG +HUELFLGHV 'LYHUJHQFH RI 5HJXODW-RUYOQNEILRLRQ
PHQWDO DQG $QDO\WLFDO 7R[LFR®RRJ\ -XQHB 6
KWWS ZZZ RPLFVRQOHOH RUU\ Y/KRADDMRSBIDLEL € HY RHUMHEIK OD W R U\
GHFLMUR@NLHMWLIGHQFH 6 SKS"DLG
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-X0 GRL MD W (SXE YHE

KWWSV ZZZ QFEL QOP QLK JRY SXEPHG
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$ /LVWD Z\EUDQ\FK JDJUR*H ]H VWURQ\ JOLIRVDWX QD SRGVWL
% G6WUHV]F]HQLD L F\WDW\ ] SXEOLNDFML QDXNRZ\FK OXE LFK [
& %LEOLRJUDILD (UyGaD

$ /LVWD Z\EUDOQ\FK JDJUR*H JH VWURQ\ JOLIRVDWX QD SRGVWDZL

2JyOQLH SUJHJO G\ EDGD QDXNRZ\FK Z\ND]Da\ *H
D SR]D MHGQ\P ZV]\VWNZHHDQ MO t|RZADMDAKEDBBYRQLED]RM F Q
G\ILNRZDQ\FK JER*DFK RSRUGRXQGX S EBKQOBXGBOED QLH]DOH*QH R
*02 Z\ND]Da\ LVWRWQ\ ZSa\Z SRJRVWDAR FL JOLIRVDWX QD WH ]ZL
E ]DUYZQR FRX@®BR® SMPRJLQLDM VL X JZLHU] W GR
]JDUYZQR WHUDWRJHQLF]Q\FK MDN L LQQ\FK WRNV\F]Q\FK VNXWN
RUD] GR VNXWNyZ JHQRWRNV\F]Q\FK

,P ZL FHM JOLIRVDWX Z SDV]\ W\P ZL FHM GHIHNW}YSPGRE]HQ
sevVL W
DWURILD XV]X
GHIRUPDFMH NU JRVAaxSD
GHIRUPDFMH F]DV]NL
G]JLXUD Z FIDV]FH
DWURILD QyJ

IOTMmO

EDGDQLX ZS4\ZX SR]JRVWD&R FL JOLIRVDWX Z *0]WRNL QD UF

D Z\*V] PLHUWHOQR FL
E JUHGXNRZDQ\P ZJURVWHP L SARGQR FL Z SHZQ\FK ID]DFK
F RSY(QLRQD UHSURGXNFMD L JPQLHMV]RQ RJyOQ OLF]E S

: SUJ\SDGNX SV]F]ya JOLIRVDW

D ]DEXK]®DIZEJDFM SUJHVWU]JHQQH XFJHQLH VL

E PR*H UHGXNRZD{ LFKNDWDEOR\VZEDE LD FENHQLH VL

F MHVW SRGHMU]DQ\ R LVWRWQH SUJ\F]\QLDQLH EHRERQNQLNI
&ROODSVH 'LVRUGHU

1DMQRZV]\ NRPSOHNVRZ\ JHVWDZ |[DJUR*H ]H VWURQx R@HIRVD\
PXM F\ VWDQ ZLHG]\ QDXNRZHMSMWODSE R\HLNVOH MR REDODSKZD Q\ M X
VRJ] GJHQLD QLQLHMV]HJR UDSRRQVXH\S @ RUN3 HWW L FILlQDHV SRWMIH VL
KWWS LGWHBUQDWLRRDW®HRMW XS OR DRROQ RIWSIKRK BW H

% 6WUHVIFIHQLD L F\WDW\ [XEXEBOKH RPFMLHQDXNRZ\FK O

87KH PRUH JO\SKRVDWH LQ WKH IHHG WKH KLJKHU WWN QXPEH
VKRZHG GLIITHUHQW DEQRUPDOLWLHV LOFRXBLYIRPW BWORSIK W
OHJ DWURSK\"’

3*O\SKRVDWH UHVLGXHV LQ *0O 5RXQGXS 5HDG\ FURSV DDH OD
WRU\ VDIHW\ DVVHVVPHQWY DFFRUGLQ® MRNVD @ I8 E LHKOWFHMZ (XXRGL



7KH UHYLHZ DOVR IRXQG WKDW D 8® XMW R GH RIRWRHBBQ BB WER
WKH *02 LOGXVWU\ IRXQG VLJQLILFDQW HIIHFWV LQ DQLPDOV IHG

SWKHUH KDYW B RIBQ QRVILHQWLILF FRQFHUQ WKDW XPDSKRVDW
KHD OWBODBHDHRZ WKH 05/ DQG WKDW LW PD\ DFW DV D KRUPRQH ¢
D OHYHO DW ZKLFK JO\SKRVDWH FDQ EH VDIHO\ WRDW HK®RHRLEDOD &
KDYH DQ LPSDFW RQ KXPDQ RMB®WWK DW H[WUHPHO\ ORZ G

6LQFH , ODVW ZURWH WR \RX WZR QHZ VFLHQWLILF SDOMUWVLEKDY

FRQFHUQV WKDW WKHUH DUH QR OHYHOV EHORZ ZKLF K UOIBWKRYV D \
VFULSWRPH DQDGDWVYNUUB QEHRWEQWD V& D PD JDRROGORZH GR¥RGRY LH]

(QYLURQ +HDOWK $XJ GRL Vv
KWWS ZZZ HKMRXUQDO W GHRWQWISQQ@LVWLQFWRDQG FRI@QVRVWHQ
JHQH H[SUHVVLRQ ZDYLURKQ® Q ® |E\R &WHKHBMRKH GXS WUHDWPHQW JUR
WHUDWLRQV LQ JHQH IXQFWLRQ ZHUH FRQVLVWHQW ZBWRWQSERRYV
LSLGRVLV GLVWXUEMGG! BN PAOHW DER LWAPR F K R I G WILIR QWLKH FRHHIQOMWLY

JHQHV ZHUH DIIHFWHG LQ WKH 5RXQGXS WUHDWPHQW JURXS
SUHVVLRQSKRNB WG HTXLYDOHQW GRVH RI 5RXD GKB VD ®PL ELH WRKWD
GULQNLQJ ZDWHU WKH OHYHOV LQYHVWLJDWHG ZHUH IDROQ WEQ &
WKH DPRXQW RHITXQVWSKRNQOW B RXQGXS FRQIPRPNGRD\ W& B LUDH VEHDULK
WKRXVDQWW RHOMWRZPWKH UHIXODWRU\ VHW VDIHW\ OLPLWV RI JO\S

VQLNL RVWDWSKRIWAKLEMGDURFKDOD L 1ILHHBAXQG XS/ NDPLM UD A
JOLIRVDW MHVW WRNV\F]Q\ GOD U¥E RADYWAFRARRIRHHJ RS DIGNED ND N \
UJHQLD Z IXQNFMR@EZRQRKUHN 'R QDHFPLRIE HIZNDR B WH N Z A FPNR J
EVYEDUG]RQ@RERRURE\ ~ > @

2EV]JHUQHJR SU]JHJO GX EDGD ZSa\zZX JOLIRVDWX Z WNRIELF\
]ZADV]F]D 5RXQGXSX GRNRQXMH S\WHXAD Y4HX¥YB Z\RQNL
A, Q JO\SKREVDWHG KHUELFLGHV *%+V WKH GHFODUHG D¥W QW SU
WKDW KHOS LW WR SHQHWUDWH VEKBLIDWQRY D RIEOOLBRVRONEHY |
JURZLQJ ZLWK JHQHWLFDOO\ PRGLILHG RUJDQLVPV HQJLRIKHRUHG
LQJ DQG GHDWK LQ GHYHORSLQJ FRXQWULHVY DQG RFFXSMWLRQD
ZLGH FRQFHUQ $V *%+ LV IRXQG LQ KXPDQ SODWRDLQLGMVSKRPG
HQFRXUDJHG 30DVPD GHWHUPLQDWLRQ LV DQ HVVHQWQDDQ®UWHU |
ZKHQ VWDQGDUG (&*V ZHWWH RSGHR DRIUGPRTGZ DDIWGBIMIHFWHG LQ WKH OTC
DIWHU LQWR[LFDWLRQ 47F SURORQJD®&H RQOHB QIWIIU B X WAKPW DF/X D C
VHUYHG DIWHU *%+ LQWHR[WHADW HRQ Q3 KXWU KO\MI KPIL B W CPW KK E B WV K
FDWLRQ &DUGLDF FHOOXODU HIIHFWV Rl *%+ ZHUH UHYQBDHBUDO
VWXGLHV :H REVIPBYDGDQWSHELAHY UDWYV DQG UDEELWV GLUHFV
FRQGXFWLRQ & ORFNYWKPLPY ®IFHRQHG %+IHFWV 30DVPDWLF DQG
RI * DQG HORIBWSREPYRDWHU PRQLWRULQJ VHHP ZDUUDQWHG WR
DPRQJ DOURHQWDU\ ZRUNHUV PLJKW EH GHILQHG ~

JHIO G EDGD zZSa\zZX JOLIRVDWX L 5RXQGXSX QD JZLHUQ WD S
WLDO ERG\ RI HYLGHQFH GHPRQVWUDWHY WKDW JO\SKR(D®WH DQC
HITHFWV RQ UHSURGXFWLRQ 3DV ZHOO DV JHQRWR[LF HIIHFWV

A :H IRXQG WKDW KRQH\EHHV WKDW KDG EHWQ FAG Z1RVIO WR O
+SUJ\S UHG VSHQW PRUH WLPH SHUIRUPLQJ KRPHZDUGHUTEBKW V
FEWUDWLRQV 7KH\ DONRGIMHIRNY KHRE® IRRUHKLIJKWY ORUHRYHU WK
IOLJKWYV SHUIRUPHG DIWHU D VHFRQG U HYW HR®HE HHRWP BXKH QFOW H.
7KHVH UHVXOWYV VXJJHVW WKDW LQ KRQH\EIRKWY GHLRRL XWLH XWRWXH
LPSDLUV WKH FRJQLWLYH FDSD FLWLHN D$HHE HIZ0W_R) IRHWP D WH\RHD D R
WKH KLYH 7KHUHIRUH KRQH\EHH QDYLJDWLRQ LV DIIHFWFHGHE\ LG
ZROWLGH ZLWK SRWHPWQRLBDDWRPH FRQVHTXHQFHV IRU FRORQ\ IRU

$:H VWXGLHG WKHHBOH¥WVFRG RVHHEGR| */< R Q EKIRGM\ RHHN FEX[\V8 F
WKH KHUELFLGH :H IRFXVHG R@WDXF DHROGH PWRQOWD OV DYWLIWR\F LEDOW.PHH |



WQRJ RI WKH SURERVFLV H[WHQVLRJI{HOBWSRQEHK B {3 R DWW G HRIRKXJ
WLYLW\ WR VXFURVH DQG OHDUQLQJ SHUIRUPD QF HWRIWD &/ KRBIALR X
WKH UDQJH RI UHFRPPHQGHG GRVHV :KHQ ROIDFWRU\ 3(5 RRQGLV
WKH VDPH */< FRQFHQWUDWLRQV DFXWH HYSRWXRHP R H OH Pl W\ V@
FUHDVHG VLJQLILFD QW O\1RRPG D RHGWD & B \FRRM.DRQYH OHDUQLQ
DFXWH H[SRVXUH WR */< WUDFHV $OWRJHWKHU WKHVHIBHVXOWV
HFRV\WVWHPVY DV D UHVXOW Rl VWDQGDUG NSU B\ DYNGH BRSRIFHIB WE N H.
OHDUQLQJ LQ KRQH\EHHV +RZUMBDWOIR EHKBDWLR®URADD/AILRYNQG 7
WKDW VXFFHVVIXO HRRPHHU \ERMU/FARXIORREVWDQW LQIORZ RI QHF\
WKHQ EH GLVWUWPOWH/ DPRAU QG \LQ W KK K IQH VY GY KIDFRIQ® R D4 H
SHUIRUPDQFH ~

37KH H[SRVXUH SK\VLRORJLFDO GDPDJH D Q&VHIQR\O RIWHD DO
NQRZQ FRQGLWLRQV UHODWOMIESWIR '&XRUFEHULIRG R @VE&RIORZQ LQ 7D
WKH SRWHQWLDO LQGLYLGXD\GKBF®®RUYVLVP\SRHFROWMH G RO SERX Q EOH
ZLGH ZKHUH &&' RFFXUV WKDW LPSDFWV DOO RI WG@EHIM O7 K R WOMRNPR
86372 KHUELFLGH DQG DQWLELRWLF 86372 JO\SKRVDWH
WKH PRVMWDOLRORIVUXSWLYH FKHPLFDO LQ RXU HQQYLURQPHQW 6C

Table 1. Common characteristics of glyphosate with CCD.

Glyphosate CCD
Mineral chelator, lowers nutrients in plants Malnutrition (the only universal
condition

for all CCD!

Antibiotic to beneficial bacteria Loss of Lactobacillus and
Bifidobacteria
(esp. Lactobacillus and Bifidobacteria spp.) (critical  beneficial bacteria for
digestion)
(Low mineral content of plants)
Neurotoxin Neurological challenge
Endocrine hormone disruption Disoriented
Immune suppressant Suppressed immune system
Stimulates fungal pathogens Nosema increased
Present throughout the foraging period High environmental exposure
Persistent, accumulative
Present in honey, nectar and other plant products

'UyGdRZ JPRHYLGHQFRWHRH@S XSORDGV %HHV<HWBS$QRWKHUBG6XV

« *O\SKRVDWH LV DQ RUJDQLFDSKRD S KRQDW IS FRPHERWHEFEWED \E U
PHWDO FKHODWRU E\ 6WDXIIHU &KHPLFDO &RPSDQ\ LQ P 86372

SDQ\ LQ 86372 DQG D VQDIQ WERWELER RWMQFLE) OR 86372
WKMVHY DUH EDVHG RQ LWV DELOLW\ WR pJUDE RQWRY DQ@G IRUP
HQWV VXFK DV &D )H &R &X 0Q 0J 1L =Q HWF *OD®WR 7 K

IDFWRUV IRQ\PHD VLRW Y AV L @ FSOIDAM V PPLFVQG DQLPDOV 2QFH WKF
FKHODWHG E\ JO\SKRVDWH LQ VRLO RU SODQW VIDW WHR\UE/HBRP R 08X\
J\PDWLF DQG RWHIHY ISQIWWRR@Y
7KH EWBBIEGWUXP WR[LFLWO RQ WM\ & QR WD NG ON R/ IBP/SSHHLA LB G GA HH.GV F
WLYLW\ SURYLGHG E\ JHQHWLFROBU BIQWL GRKXQIEX I BHSIKRNED WH S C
SKRVDWH FRXOG EH DSSOLHG GLUHFWO\ WR WKH 55QS@D\QRAD MHNG
QXDO LQGLVFULPLQDWH XVDJH RI L PPLREQIOR QL R X<HWR \RALKE KQD\GHA
86 7KHUH LV QRWKLQJ LQ WKH JHQHWLF HQJLQHHULQJVSH RFEDW |
DSSOLHG WORVW KMR/MWSDDH IRUDJHG E\ EHHV
*O\SKRVDWH LV VIVWHPLF LQ SODQWYV $V D SKORHRURRRBL®H Ft
WDNH LV VIVWHPLF LQ SODQWY ZKHUH LW DFFXPXODWH\W QG IO Z|
XPH QRHBK +XEHU -RKDO DQG +XEHU OXFK Rl WKH JO\SKI
FDQ DFFXPXODWH RYHU \HDUV LQ SHUHQQLDO SO D QIR QWPHRKWVD\O D
SHUHQQLDO VSHFLHV ,W L\ ® QVRHAWLYHDRLIG $DO W HEGDVWRUP D Q\
WLRQ EHIRUH EHFRPLQJ VHTXHVWHUHG LQ IORZHU SD UM VD FRRIWK H U



WK EILKHGDO UDWH DQG ZHOO BWQRZ WIXW R RMHISEDNWH DQG W
RIJH 0Q =Q DQG RWKHU QXW U LH\S K RV W K DA LSHOFD/QOM VR H [ SVRAUHRG
KDYH ORMWHIWHQW NRQWHQW %HOODORXL HW DO %RWW H\
DO +XEHU =RELROH HW DO
OLQHUDOV LQWFROSKROMWNSODQWY PD\ EH LPSDFWHG H YW R ORRIDH) &/
SODQWVYV VLQFH WKHUH LV QRWKLQJ LQ WKH JHQHWLFHEIQGLOWWU L
FKHODWLQJ HITHFW RQ PLQHUDO QXWULHQWYV 6QHUHO SO WL B Q R/
PD\ EHFRPH PLQHUDO GHILFLHQW PDOQRXULVKHG KDYH RZHDNH

LQIHFWLRQV D D® QEHDE®W VRV HQMW HV

& %LEOLRJUDILD (UyGaD

*O\SKRVDWH IRXQG EQWROGYRURKG\SLIOHWYV
KWWS JPZDWFK RUJ LQGH[ SKS QHZV DUFKLYH

*O\SKRVDWH UHV3BXEWVFIWRSRXOQGXBEIQRUHG LQ VDIHW\ VWXC
KWWS Z7Z7Z7Z JPZDWFKORIZY QHDVYSEBYHAMNE® R X QGEKEFGARBMH QRUHG
LOYDINWWXGLHV

*HW JO\SKRVDWH RXW RFW XRQENSBBWHIAGZ | RAIRZAD VOBPRV RV W QH Z
QHZV JHW\S KRRVRHEU HD@ER RIGF WX R@D WH YV

*O\SKRVDWH UHVLGXHV LQ *0 VR\ FDXVHG KLJKHU PRUWDOLYV
KWWS ZZZ JPZDWFK HX LQGH[DSKBLEBEY DUFKLYH
D &XKUD 0O 7UDDYLN 7 'DQGR 0 3ULPLFHULR*@®KRRDWH L
SHVLGXHV LOHIRXQEFREHDQ ,PSDLU 'BSKQHD PDJQD /LIH
-RXUQDQAFRNBWNUDO &KHPLVWU\ DQGR(IQYLURQMBOMQ
KWWS Z77ZZ VFLUS RUJ MRXUQDO 3DSHU,QIRUPDWLRQ DVS["SDSHU

>3@HQL *HN ' L LQ OQLHWRNRVO®\ SHVW\F\G OHG\F\QD 3UDF\
KWWS WHVW LPS ORG] SO XSORDGPRIISFAQD DUW\NXO\ SGI IXOO 3

*UHVV 6*OHNBKBBDWHG KHUELFLGHYV SRWHQWO\ DIIHFW FDUGLR
RI WKH OLSMHUDLWVRYXDNFXODU 7R[LFRORJ\ $SU 9RO SS
KWWS OLQN VSULQJHU FRP DUWLFOH )V

$QWRQLRX 0 +DELE 0(0 +RZDUG &9 -HQUHQDW BE&H QHE I HUMN

*O\SKR¥WDWMHG +HUELFLGHV 'LYHUJHQFH® RBF 5HQXQDW-RURL GHIFQIFER Q
PHQWDO DQG $QDO\WLFDO 7R[LFR®RRJ\ -XQHB 6
KWWS ZZZ RPLFVRQOHOH RUU\ Y/KRADDMRSBIDLEL € HY RHUMHEIK OD W R U\
GHFLMUR@NLHMWLIGHQFH 6 SKS"DLG

%DOEXHQD 0 6(IHMWFW® RI VXEOHWKDO GRVHV RI JOYXKRAMDXWH
QDO RI ([SHULPHQWDO %LROR®GRL MHE
+tHUEHUWW DO(IITHFWV BHDLHO/GVLF GRVHV RI JO\SKRVDWH RQ K
LRXURI ([S %LRFW 3W
GRL MHE (SXEWWSX@ZZ QFEL QOP QLK JRY SXEPHG
+XEHU "' ",V JO\SKRVDWH D FRQWU L EXRMOL@D SAMOHX & H VARIUESHHU F R ¢
KWWS 777 JPRHYLIEGRHQMWHORWRXISGRD GV %HHV<HWB$QRWKHU




.9 \EUDOHNZ\EDGD ZS4\ZX 5RXQGXSX QD ]JZLHU] V
VWDQ QD

$ /LVWD Z\EUDQ\FK ]JDJUR*H ]H VWURQ\ 5RXQGXSX QD RGVWD;:
ZLHXBSOLNDFML QDXNRZ\FK

% 6WUHV]F]JHQLD L F\WDW\ ] SXEOLNDFML QDXNRZ\FK OXE LFK |

& %LEOLROUYI&D

$ /LVWD Z\EUDOQ\FK JDJUR*H JH VWURQ\ 5RXQGXSX QD SRGVWDZLI

, 2JyOQLH SU]JHJO G EDGD Z\ND]D& *H ]DUYZQR YQLBRYDW
U] W GR
]JDUYZQR WHUDWRJHQLF]Q\FK MDN L LQQ\FK WRNV\F]Q\FK VNX\
RUD] GR VNXWNyZ JHQRWRNV\F]Q\FK

., : V]F]JHJyOQR FL Z\ND]JDQR P LQ
WRNV\F]Q\ ZSa\Z QD VHUFH X NUyOLNyZ L V]F]XUyZ
RUJDQLRBQHQU\D|NZ WURE\ X V]F]XUyZ
RUJDQLF]QH XVINRG]JHQLD QHUHN X V]F]XUyZ
UR]ZYyM X V]F]XUyZ SLM F\FK ZRG ] 5RXQGXSHP Z ODGRZ\F

GOD OXG]L R GR ZL FHM GX*\FK JX]yZ QRFRWZRRGNR|Z\F
5RXQGXSHP
5RXQGXS Z VW *HQLDFK SRQL*HM WM SRGREQ\FK GR V

VNDFHKFU\R®&Q
MLHQLD IXQNFM M GHU X V]F]XUyZ

E QHJDW\ZQLH ZS4\ZD QD MDNR U VBHUPRPRRZH KRNARRQD R
Z\PL HVWURJHQDPL L DQGURJHQDPL FR Z G&a&X*V]DP RNUH"’
NyZ

WRNV\F]Q\ GOD U\E RUD] SRER XW\W HPSD GAHNX D R HRPQ BKQH J R

QLD Z IXQNFMRQRZD QLR HUHN
JDJUR*HQLH GOD SV]F]ya L LQQ\FK RZDGyZ

.., 1DMQRZV]\ NRPSOHNVRZ\ |HVYWDZ ]DJUR*H ]H VWURG\ JOLIRV
REWXM F\ VWDQ ZLHG]\ QDXNRZHMSMWODSE& R\HIVOH NR REO DSKZ D Q\ |
SR VSRU] ®HOQUHMV]HIR UDSRUWX SU]JH] 3HVW LNE X®IHH S/AW IQRQV MHWF
KWWS LGWBUODWLRERDWHHRUW XS O R DRERO RISKRK/ BW H

% GHWUYFIHQLD L F\WDW\ ] SXEOLNDFML QDXNRZ\FK OXE LFK RPyZL}

I5RXQGXS KDG WR[LF HIITHFWV RQ WKH KHDUWV RI UEBEEW YV DC
GXFWHG LQ WKH OQWIEFRIHUDRIL*QD ORVHYV ZHUH HG XELKY DIQSHHOAW WER MG
SRIRQLQJ LQFLGHQWYV 7KH KHDUHWPRYHG HWRRVWHIG DBLFDOR DW W
NHSW DOLYH LQ VROXWLRQ

*O\SKRVDWMW PWREBSRVHG DFWLYHz KQEUER LWXFW R | | 5N XAES XASK R X
VWDQFH LQ LVRODWLRQ WKDW HV RVHAD VMG DQ & HIMOIRW B BVI BESAR
ILQGLQJV RI RWKHU DQLPDO DQG WHVW WXEH VWXGLHW ¥ KADKM [ER |
LRODWHG DFWQWN LQJUHGLH

7KH ILQGLQJV Rl WKH QHZ VWXG\ PD\ SURYLGH DQ H[SEER MWA\RQJ
VXGGHQO\ DIWHU FWRVYWLAG DLEHRXQ ®XES IURP SHW RZQHUR RI GRJ



VXUH WR YBRNOGK® ODZXBVDV FDVHV Rl KHDUW SUREOHPV GRFXPHQ
SRIV®J ’ QD SRGVWDZLH

3*O\SKRVDWH UHVLGXHV LQ *0 5RXQGXS 5HDG\ FURSVX0XJH OD
WRU\ VDIHW\ DVVHVVPHQWYV SEEPRV & H GPLNIGRNIDY@ 8 E LIHHQYALHAZ (XU R S
7KH UHYLHZ DOVR IRXQG WKDW DOO EXW RQH Rl WKHHIDQ BB Q WHRI
WKH *02 LOGXVWU\ IRXQG VLJQLILFDQW HIIHFWV LQ DQLPDOV IHG

3 WKW 1 H HNQVORGL QJ VFLHQWLILF FRQFHUQ WKDW XPDPSKRVDW
KHDOWK DW ZHOO EHORZ WKH 05/ DQG WKDW LW PD\ DLRW M\VWR KB
D OHYHO DW ZKLFK JO\SKRVEUMBD GDDKEW VD IFHHDR DMY\M HKGRHLFELFEEQ 1D \G E
KDYH DQ LPSDFW RQ KXPDQ KHDOWK DW H[WUHPHO\ ORZ GRVHYV
6LQFH , ODVW ZURWH WR \RX WZR QHZ VFLHQWLILF SDOMWYLRDYH
FRQFHUQV WKDW WKHUZHKLFEKHI QFS ORIWHBWKY EBQREH VDIHO\ HODWHQ L
VFWRPH DQDO\VLV UHIOHFWV UDW OLYHU DQBZNGBYQHHBBE)QBJ(EB IHR[

(QYLURQ +HDOWK $XJ GRL
KWS ZZZ HKMRXUQDO QKFMORBEW HWG LV W L QFRV DQG FRQVLVWHQ
JHQH H[SUHVVLRQ ZD®2LURXQ G)RIGRERWVKK WRXQGXS WUHDWPHQW JUF
DOWHUDWLRQV LQ JHQHZXWK WILRWRYHY HVFFOQMIMNHQMWHFURGLY D!
LSLGRVLYVY GLVWXUEHG IDW PHWDEROLVP DQ@® GWPROQHLW FF ROWRF

JHQHV ZHUH DIIHFWHG LQ WKH 5RXQGXS WG&HHBUHDH/GME DUFRWLSY |
SUHVVLRQSKRKI®DW®O HTXLYDOHQW GRVH RI 5RXQGXS DGPLQLVWHU]
GULQNLQJ ZDWHU WKH OHYHOV LQYHVWLJDWHG ZHUH IDROQ WEQ &
WKH DPRX G@WVBITHRLYSD OHQW 5RXQGXS FRQIPRPNGRD\ W& B LUDH VEHDUL K
WKRXVDQGV RI WLPHVY EHORZ WKH UHJXODW R U\SWRNWZ LMDU & JWR\QGIL R V
QLD Z WURE\ L QHUHN Z EDGDQLDFK D E F G

A= NROHL R IDNW RHMQER FRDGYWRYR PZLHU] W MDN L OXG]L ZLI
REVHUZDFML L GR ZLDGF]H ODERUDWRU\MQ\FK V\PQRZD(PAK PR
ZVND]XM QD WR ]Z4DV]F]D N@IONIF Q LIEDGIDZ QQBKV]F]XUDFK X NWyU\
M FH VNXVENRMS *0 NXNXU\G]\ RGSRIPQHM QD SFRVQBKISQLH QD]\ZDC

1. ZD*N/LM ] QLFK WR
D 'R VPP L VDPLF *\ZLRQ\FK *0 NXNXU\G] XPDUA&4R SUJHGZF]
FL VDPFyZ L VDPLF Z JUXSLH NRQWUROQHM EH] *0 NXNXU\G

E 6]F]XU\ NDUPLRQH NXNXU\G] *02 L ODGRZ\PL LOR FLDPL 5RXC
RUJDQHFJV]NRG]HQLD Z WURE\ L XVINRG]JHQLD QHUHN

F :H ZV]\WWNLFK JUXSDFK X WRE]X BlaFIH B\ QW ZRW RR UyZ] L ZARGHRM Q |
SUFDGNyYyZ PLHUFL VDPLF QL* Z JUXSLH NRQWUROQHM

G 6]F]XU\ V]F]HJYyOQLH VDPLFH5RW@GBMKSSLAD ©M|&RPBERNFRUDZQL
VLHFL ZRGRFL JRZHM UR]ZLQ AaXWRFK JBRZ QLZLWHHIQLGSLM FH ZRG
)DNW\ WH V W\P EDUGJLHM QLHSRNRM FH *H NRPyUNL V]G]RUD PD
SSGRE GR OXG]NLFK ~

A$ QHZ VWXG\ LQ UDWV IRXQG WKDW 5RXQGXS D OMKH b HIBWWIH \
FRFHQWUDWLRQ RI RQO\ VLPLODU WR OHYHOV IRXQG LQ ZDWH
5RXQGXS ZDV IRXGQGHMWR[SKWBEQVHRIQ LQ VSHUP FHOOV ZKLRK FRXO
PRQHV DQGURJHQ DQG HVWURJHQ $ QHJDWLYH LPSDFW R@WVSHUF
LPSDLUHG VSHUP HIILFLHQF\ #&HDMXKMEK R US/RADGUIHBWOMR GGHRY KIVWO B Z
WKRVH XVHG LQ DJULFXOWXUH FRXOG GDPDJH PDPPDO%RGVWWDSALR

D

VQLNL RVWDWKRIWAKLEMGDURFKDOD L 1ILHHBAXQG XS/ NDPLM UD A
JOLIRVDW MHVW WRNV\F]Q\ GOD U ¥E RADYWAFRARCOKRVIH RS BIGREN DD W\

3RU SU]JHJO G WDNLFK EDGD Z A%LXOHW\QLH .RPLWHWX 2FKURQ\
~*( 6pUDOLQRQIWNBIOP WR[LFLW\ RI D 5RXQGWR GHUE QML G H QH®G. Br
PDLPM)RRG DQG &KHP 7R[LFROROXPHHP EHWV XH




UJHQLD Z IXQNFMR@EZRQRKUHN 'R QDHIPLXHEDR ONRIBER/H Q EMK PR J
EVYEDUG]RQ@RERRURE\ ~ > @

2EV]JHUQHJR SU]JHJO GX EDGD ZSa\zZX JOLIRVDWX L KHUELF\C
]ZADV]F]D 5RXQGXSX GRNRQXMH S\WHXAD Y4HX¥YB Z\RQNL
A,Q JO\SKREYDWHG KHUELFLGHV *%+V WKH GHFODUHG D¥WOQOWYV SU
WKDW KHOS LW WR SHQHWUDWH WKH SODQWVY FHOW LFHAEBEWR R AW
JURZLQJ ZLWK JHQHWLFDOO\ MHREGWIR HAGR R bl UIDQLIY P % H QQILLAYOQHRQ V R
LQJ DQG GHDWK LQ GHYHORSLQJ FRXQWULHVY DQG RFFXSIOWLRQD
ZLGH FRQFHUQ $V *%+ LV IRXQG LQ KXPDQ SODWRDL QL GMESKRPOGC
HQFRXUDJHG 30DVPD GHWHUPLQDWLRQ LV DQ HVVHQWQDDQ®UWHU |
ZKHQ VWDQGDUG (&*V ZHUH S HP DROU E&8H GZ DDWGOIMOHVAW IRQ H. @ BAKRH OT
DIWHU LQWR[LFDWLRQG 47 UKV W & R DD I GHOFRAMD Z0 W WL IRYWQMEU L F X O L
VHUYHG DIWHU *%+ LQWR[WADWHRQ Q3 KXWUIOM KPLDYV PLIKWLEH WK
FDWLRQ &DUGLDF FHOOXODU HIIHFWV Rl *% ¥V ZIQUPMHQHL Q 8ZWHFD Q&
VWXGLHV :H REVIPBYDGDIQWSHELAHV UDWV DQG UDEELWYV GLUHFV
FRQGXFWLRQ EORFNV DQG PH®IKDWKBLEM HDFPRY J3*OONV PDWLF DQG
Rl * DQGJRPRIB®ISKLF +ROWHU PRQLWRULQJ VHHP ZDUUDQWHG WR
DPRQJ DOURHQWDU\ ZRUNHUV PLJKW EH GHILQHG ~

3UJHJO G EDGD ZS&\ZX JOLIRVDWX L 5RXQGXSX QD ]ZLHQ] WD

WLDO ERG\ RI HYLGHQFH GHPRQVWUDWHY WKDW JO\SKR(D®WH DQC
HITHFWV RQ UHSURGXFWLRQ 3DV ZHOO DV JHQRWR[LF HIIHFWV

& %LEOLRJUDILD (UyGaD

OXOOLQ & $ 7THW CRUPXODWLRQ PDNHV 3WHWAKLEQ BHEMHHRERHPR

SKARORJ\" 9ROXPH 0D\ KBWIHWVOBR HRVY 6 \Y
6 PDLQ SGI"BWL G GGHHHE
DDE | DFGQDW DBAHHF GGG H E G D FD

5RXQGXS LV WRI[+ P MZRVWKMNSHDAAY JPZDWFK HX LQGH[ SKS QH?
*UHVV 6 HW&DOGLRWBRSKMOHFWILFDO HIIHFWV Rl WKH KHUE
UDEELW YHQWULFXODKRIPUBERYDBYRROADUYLRJURRORJ\ (SXE 'HF
KWWS OLQN VSULQJHY FRP DUWLFOH
6pUDOLQHWRQ@J WHUP WR[LFLW\ RI D 5RXQ GW B GKHHWEQ WL GHHQ BI@Q\
PRIGLHG PA)RRG DQG &KHP BRQ@XRB® ~ ,VWXH
KWWS G[ GRL RUJ M IFW
KWWS ZZZ VFLHQIFFHGAK BEW IEFR®HVELL RUD]

. 6HUDOL ®IMW SIH® XEO LV KH GWHAMPGW RPRFLIW)\ Rl1 D 5RXQGXS KHUELF
WROHUDQW JHQHWLRDOQOURAGBHQWDBOPBPELIM QFH\2 (XURSH"’
Vv
F\W |D
1RZDN 8ZDOQLD®IGR* URGRZLVND UROQLF]HJR L *\RORRRZH D EH
$ %RENR L. &\QN UHG OQDXN A*HQHW\F]QLH PRG\ILN®ZDQH
QHM" 8@GLZHUV\WHWX 5]HV]RZVNLHJR 5]HV]yZ
*O\SKRVDWH UHY EGERIBY EQRBRXRGH LIQRUHG LQ VDIHW\ VWX
KWWS 777 JPZDWFKQRIZY QHDVSEBWHIM \E® R X QUK FGIRBWH QRUH G
LODINWWAXGLHV

*HW JO\SKRVDWH RXW RFW XRQENSB BWHIAZ | RAIRZAD WOHKWRIWIVQ H Z
QHZV JHWO\S KRRVRHEU HD@ER RIGF WL R@D WHV

D 5XVVLD 7RGD\ RQ VWXG\ FRQILUPLQJ OLYHU DQG NLGQH\ G
KWWS Z7ZZ JPZDWFKORZY Q HZW WIRMRIKWWHR\Q | L UGPLLYDHDWEL G Q H\
GDPDUHRPRX QKSR V XU H

E ORUH HYLGHQFH RI 5RXQGXS W®OMXEN WRZNLBEADHN F R LRYHU QG
QHZV PRUHLGRURXQWVBHXKIYRLGC OQHYGDPDJIH




F *HQH H[SUHVVLRQ D QSORDXW R @ILYPY BREONLGQH\ GDPDJF
KWWS 777 JPZDW FKORZY Q H AYHPDWHNDKOMRD R Q VWX QFSDOSDHLY H U
D QML G GID\P DJWH WD\RGRV HV

G *0 )HHG 7R[LFSQIHZ\VHWE&RQILUPV 6 6W\MS RILAE Z
VLV RUJ XN *0B)HHGBWR[LFBQHZBPHWDDQDO\VLVBFRQILUPV SKS

SRXQGXS GDPRHIVVWSHIAS JPZDWFK RUJ LQGH[ SKS QHZV D
RDVVDXOW KW DO $Q DFXWH HEDRNDGU K HW R LIFING B FOMDWHHU
OHYHOV LQ WHVWLV DQ® WISHUP TR{EPRO B KEX®PLMRO GRL
M HWDS (SXEKWW HD\ZZZ QFEL QOP QLK JRY SXEPHG
> @ 3LHQL *HN "*OLLRIWWRNV\F]QVEBVAVQD GUD F\
KWWS SWHR/G] E® XSORDG RILF\QD BUWSEKO\ SGI IXOO0 3LH
*UHVV 6*OHNBKBBDWHG KHUELFLGHYV SRWHQWO\ DIIHFW FDUGLR
RI WKH OLSMHUDLWVRYXDNFXODU 7R[LFRORJ\ $SU 9RO Ss
KWWS OLQN VSULQJHU FRP DUWLFOH )V
$QWRQLRX 0 +DELE 0(0 +RZDUG &9 -HQUHWQDW B&H QHE I HUMN
*O\SKRWDNMBH+HUELFLGHYV 'LYHUJHQFH RI 5HIJXODWRU\ RH FIQWLLRIRV
PHQWDO DQG $QDO\WLFDO 7R[LFR®RRJ\ -XQHB 6
KWWS ZZZ RPLFVRQOHOH RYU\ 9/KRADDMRSBIDLEL & HY RHUMHEIK OD W R U\
GHFLMUR®NLHQWLIGHQFH 6 SKS"DLG




9 1DUD*HIRIGRZLVNRZH OXG]L QD JOLIRVDW MHJR P
OXE L SRIRVWDAR FL 5RXQGXSX
VWDQ QD

$ /LVWD Z\EUDQ\FK QDUD*H UR®RIRVNWRZ\FKROXEGYIDO® FL 5R
% G6WUHV]F]HQLD L F\WDW\ ] SXEOLNDFML EDGD OXE LFK RPyZL
& %LEOLRJUDILD (UyGaD

$ /LVWD Z\EUDQ\FK OQDUD*H URGRZLVNRZ\FK OXG]L ®BD]HRVIRLY DW
SRXQOGXSX QD SRGVWHIXEH XEODLNRRWYZLH

*OLIRVDW MHJR PHWDEROLW $03$% OXE L SRIRVWDARWU]®¥RXQ
JOHELH L ZRG]LH Z FRUD] ZL NV]HM OLF]ELH S WIHEHINO X]G@]L NY/) DAW\HL

: 8QLL (XURSHMVNLHM SU]\ ZSURZDG]DQLX JHQHMWSK]QLH PRG
NURWQLH ]JZL NVIRQR HXURSHMVN QRUP SR]JRVWDAR FL JOLIRVDV

: 86%$ Z RNUHVLH RG Z WBNRUHVLHA]YGURZDG]HQLD L URJZAR X XS

NURWQ\ WM GR ZJURVW ]X*\FLD JOLIRWDMRXY Q@@ XMM FGIR |D
ZJURVW
DSLHURV] 86% EDGDQLX Z QD REHFQR i B®LRRWIHW XZ ZNROW

JORVDW Z SUYENDFK QD SUYEHN

*OLIRVDW Z LFK POHNX E\® GR-SR]LWPQWRRG UD]\ ZL NRAJRPWM C
RG GR QL* OLPLW GOD ]DZDUWR FL SHVW\F\\8W\Z Z8ZRG]LH

$OH ] NROHL E\a QL*V]\ QL* OLPLW GOD ]DZD URR] LFRXJPORRROWDINPX
QDQW OWMXE® G-

= NROHL LQQH EDGDQLD SORPS BRIRE M @PIHQD FD HDFCHID\BMM WD L Q
JORVDS\R QDG SUYEHN XU\Q\ L Z SUYEHN ZRG\ SLWQHM Z 86$%

E : EDGDQLX Z 86% Z U D* SUYEHN ]DZLHUD&RLHOLIRVLE
SSBU]\ SUJHFL WQLH SSE Z\NU\ZDQ\RQUHBEGRQUWRSLHD SUYEHN

F :86% Z\NU\WR JOLIRVDW

D Z SUYEHN QLH HNRRO R DIGAIR B XR

E Z SUYEHN HNRORH QM GHRIRREQRBSR]LRPLH MDN Z PLRG]LI
F z SUYEHN VRVX VRMRZHJR

G Z SUYEHN]GINRRURDIQARVX VRMRZHJR

F :86% Z VWDQDFK OLVVLVVLSSL ,RZD L ,QGLDQD ZXZRR\WR J
SZLHWU]D MDN L ZRG\ GHV]F]RZHM

®LIRVDW L $03$ |[DZLHUDA&R SUYEHN *0 VRML XSUDZRDRQHM
D* PJ NJ 7\PF]DVHP 'HSW RI $JULFXOWXUH 86% SRGDMH *H J
$03$ SUYEHN VRML D

-H OL GODXSHWMOB\&Y PDNV\PDOQH SR]LRPYLAKP SIRHR V B/OH FO |
JUDQLFOFK SSE GODQUWDGDOQ\FK WR GOH H\® LURY\DZN XV LHS$ 081$ ] ¥ R\
SDV] GR NLONXG]LHWID PLX\W\JWL F\D L



$' DFFHSWDEOH G WM \PIDNVDRMOQH GJLHQQH VSR*\FLH ZFARGQIH
NJ PDV\ FLD4D NWyUH QLH SRZLQQR SUJ\F]\QLDU VL GR \WIMRG\ QI
MDFK $', GOD JOLIRVDWX Z (XWRSIIZHSRS D) ORQRIQNJ GOMIOXG]L L
]ZLHU] W &]\OL Z 86$% RILFMDOQH DNFHSWRZDQH QDUD*HQIRH OXG]
FR DNREBOW Z (XURSLH D

: SUJHQWL@LH ZLHFLH SR 86% NUDDZX*PRZ GRN DHWIDHy XX S U
FLH SHVW\F\GyZ L KHUELF\GyZ JayZQLH JOLIRVDWX QD VNXWHN Z
Z W\P VDP\P FIDVLH DUHDa XSUDZ Z]Uyva AW\ONR" R

6NXWNXMH WR P LQ RJURPQ\P EH]SRHMHGEQIMW @A P YRBQY N PNQ DI
VSU\WNLZDQLH LFK URGRZIMWNTUSINLZD O VD P QX NHWNL VINya ]

D %DGDQLD Z $UJHQW\QLH Z\ND]Da\ *H JOLIRVDW MHVW REH
D Z RNROLFDFK %XAR®RN BLDFK ZZLR®LEO L JGHELHJ
E Z GRPDFK IDUPHUyZ
F AZ Z\GDODQ\P PRF]X X RVYE PLHV]NDM F\FK Z SREBLHX XS
VL WHWEQFKE ’
G Z *\ZORZFYW *HQLDFK RG OH®RZLHPZ\NU \Z MOFJWLKHQLX L VR
H AZ JLDUQDFK ]JEy* VW *HQLH JOLIRVDWX ZDKD VL RG C

E : V]F]JHJyOQR FL EDGDQLH VWRVRZDQ\FK Z $UJHQWDQLH QI
Q\FK Z\ND]D&R *H

D WYEHN VXURZHM EDZHAaQ\ L VWHU\OQHM JD]\ EDZH&4QLDQ
$03%
E Z SU]\SDGNX EDZHAQLDQWRFPIRQWNAZ FRESDAHFNHKLILHQL
EHN ]JDZLHUD&R JOLIRVDW |D $03$%

.DQDG]LH EDGDQ\FK NRELHW PLHV]NDM F\FR¥ XWR RIR QNUFADLF K

' NUDMDFK (XURSWUDINBWDRV Z XU\QLH EDGDQ\FK RFKRWQL
SRW\ZQ\FK Z\QLNyZ PLHOL+RE\RDW|FOHHFODOW \ 9%BROMDSR L L L
D

D : 1LHPF]JHFK SUYED XU\Q\ RVYE SREUWPIGD Z RDAUND]
aD *H RE\ZDWHOL 1LHPLAHK®IUBLERWVDW]\P PLD4R ]DZRUWR i J
UD]J\ ZL NV] QL* QRUP\ GOD ZRGHWSLWX@HM GRSXV]F]DM GOD S

E : 1LHPF]HFK Z U Z UyG RFKRWQLF]JHN NIDUBL F\F
QLH Z\NU\WR JOLIRVDWX Z LFK POHNX D

F : +LM]EDMPLIB( R QDMZL NV]\P DUHDOH XSUDZ *02 SUYE
JORVDW SRZ\*HM QRUP D

*OLIRVDW Z\NU\WR Z V]FIHSLRQNDFK ZLHONLFK ILUGHDUPD
6QRIL 3IDVWHXU 1RYDUWLYV

1DMQRZV]\ NRPSOHNVRZ\ ]JHVWDZ ]DJUR*H L QDUD*H URGRZ
JORVDWX D WDN*H F] EREHRMBRMQRBXSXDQ ZLHG]\ QDXNRZHM | SD
*O\SKRVDWH OR®REODSKZDQ\ MXHGSRDWSRUHIR UDSRUWX SU]JH] 3t
IHWZRUN 3%$1 ]QDMRRXHEAMWI L G EVWIDWLRRD® HRYW XSORDGV *O\!
PROQRJUDSK SG|

% ewpuhHylb L F\WDW\ ] SXEOLNDFML EDGD OXE LFK RPyZLH

3:UD] ]H ]ZL NV]JHQLHP XSUDZ UR OLQ PRG\ILNRZDQ\FKWHQHW\
Z]OVWD QDUD*HQLH QD WHQ KHUELF\G



:SURZDG]DM F QD U\QHN 8QLL (XURSBMWBNLHNMRWVRML H RXLQASX IR B R
SN QRUP SRJRVWDA&R FL JOLIRYINUXGR JLIPUCNDN SRGDMH 2UJDQ
1DURGYZ =MHGQRF]JRQ\FK GR VSUDZ :\*\ZLHQLD L 5ROQLFWED )RR
WHG 1BWERQWMB 55 |[DZLHER QPZHMDPLIRVDWX QD NJ JLDUQD

-DN SRND]XMH DQDOL]D NDQDG\MVNLFK EDGDF]\ $ULVIXG]LHEOD (
QHQDUD*RQ\FK EH]SR UHGQLR QD SRGZ\*V]RQH GDZNL WHEUR SHVW\

. SU]\SDGNX ]DWUXi JOLIRVDWHP MHJR |DZDUWR (i ZH+tMUZL SDF
PJ O Z |DWUXFLDFK 4DJRGO\FKPGR Z PU]BDGNBEG]CFWAKX BB URIZH U F

RVYE QD SDFMHQ@® y X ‘

A«ZHHNO\ LQWHJUDWHG DLU SDUWLFOH DQG UDLQ VDPRFKV Z
WXUDO DUHDV LQ OLVVLVVLSSL DQG ,RZD 5DLQ ZDV DOWRVRKBOOHTI
7TKH ITUHTXHQF\ RI JORRKBURQWHBGRHWIF AW ERWK DTIKIHDEREBEBQWUDW
JOBKRVDWH UDQJHG IURP WR QJ P DQG IURP WHRO\ "~ —1J

*©\SKRVDWH GHVSLWH LWV ORZ PRELOLW\ LQ VRLOV LADFDSD
WHU VDPSOHV IURP &DWDORQLD 6SDLQ FRIOWOLBIHW RL JKD@HW HIQ V¥

3*O\SKRVDWH ZDV SUHVHQW DERYH OLPLW RI TXDQWLDVERWY R O |
KLJK DM / DQG D PHDQ FRQFHIQWUDWLRQ RI

36DPSOHV RI KRQH\ VL[W\ QLQH SDQFDNH DQG FRVR\ \PLLUOX\&
HOHYHQ DQG WRIX WZHQW\ SXUFKDVHG LQ WEOH]BIGL IR \GHKRS B
UHVLGXH XVLQJ (/,6$ 7KH OLPLW RI TXDQWLILFDWPRQHE2 #RWD &R QJ
SDQFDNH VI\UXS DQG FRUQ V\UXS WR EH  WR SSE V&K R\DX\WH
UHVLGXHV DERYKDWKH IQERMA RRQ ZGFDN H) RW G FHRY® MIUSTS VR\ PLC
WKH WQLEH KRQH\ VDPS O HWQ B QIDP\$ DGV GRS M UW H Q W QDG JO\¢
FHOMUWRQV DERYH WKH PHWKRG /24 SSHW ZHMX D FQG F H Q5/% & DDNQ
Rl  SSE (OHYHQ RI WHASH MAHY WG RRDHALFD ILYH RI WKHIRYBID QLF
SHUFHQW FRQWD L Q HIE LURQYKRERYWH WIRKD PHOWMKR G /24 ZLWK D
D PHDQ FSE 21 WKHKWRWRINLF KRQH\ WP S/MHP\S OW WIZRWS Y U[FH Q W

FRQWDLQHG JO\SKRVDWH FRQFHQWUDWLRQV DERYH WKH PHYV
PHDQ RI SSE ,Q DGGLWLROGVWRFRESDRUVBQLEI YSW RARQYHQWLR(
ZHUH HYDOXDWHG DFFRUGLQJ WR SROOHQ VRXUFH DQG E\BHRXQW
LWHG RU SHUPLWWHCDNFRQS/KRERWHH WWRIQ PHHQWKWR G /24 RS NEKHZ HU
WZHBW\NW VR\ VDXFH VDPSOHV HYDOXDWHG ZLWK D FRQFHQ)
PHDQ RI SSEQDP YR VDXFH VDPSOHV WHVWHG ZHUH EHORZ WK

Z\NU\WR JOLIRVDW ]ZL ]DQ\ ] XSUDZLDQ\PL Z RNROLFARQIPRLHYV
NRELHW &R FLHNDZH ZH NUZL FL *DUQ\FK NRELHW QLH Z\NU\WR J
ILHVWHW\ Z\NU\WR ] NROHL

D LQQ\ SHVW\F\G ELDA&4&NR RZDGREyMIJHH}) MW WR\OLE)\ XURG XN RHE

FIEDUQVFK L X QLHQDURG]RQ\FK G]JLHFL RUD] X NRELHW Q

E JOXIRVI\QDW W\ONR X NRELHW QLH E G F\FK Z FL *\ X EDGL
F NZDOMV3$%$ SURGXNW UR]SDGX JOXERWVIQRBW X KLZADJWQNRKREKLFK Q
Q\FK G]JLHFL RUD] X NRELHW QLH E G F\FK Z FL *\

3$ VWXG\ FRPPLVVLRQHG E\ WKH JHGHUDO ,QVWLWXWH HRU 5L
GXHV Rl WKH SHVWLFLG DIORD PWIHY B UHX BYWBIG WH B OHSLUJ\BEUHBGW P
7KH %15 FRPPLVVLRQHG UHQRZQHG UHVHDUFK ODERUDWRULHV LQ
PHWKRGV ZLWK KLJK VHQVLWLYLW\ LQ RUGHU WR WHWWULDEUHDYV
A7KH PHWKRGV ZHUH DSSOLHG WR TXDQWLI\ JO\SKRWDQMHROH Y }
OHFWHG IURP $XJXVW WR 6HSWHPEHU RI LQ *HUPDQ\ G7 WHP\R W
GR QRW IRUP D UPISOMVHQQYROGH RH WBEH LQYHVW LJDOWHS/ \DIEARSYGHH W
OLPLW Rl GHWHBWLRQ IRXQG ~



:\V]\P Z 86% EDGDQLX Z QD REHFQR i JOLIRVDWX RZIPW® H N X
Z SUYENDFK QD SUYEBRLP NROHBURIZOGEDPEGH QD JOHFHQLH OR
VWDLQDEOH 3XOVH Z\NU\4\ JOLIRVDW Z SRQDGWHNM Zy&&HN XU\Q\ L
&\W X M
A,Q WKH ILUVW HYHU WHVWLQJ RQ JO\SKRVDW H R PV BIEFRLROH/ L Q
$PHULFD DQG 6XVWDLQDEOH 3XOVH KDYH IRXQG pKLJKJQOHUW HOV L
VXOWV SRLQW WR JO\SKRVDWH OHYHOV EXLOGLQJ XS I0QQZARZPHQ T\
EHHQ UHIXWHG E\ BRWK\JD)RERRULMIDHY DQG WKH ELRWHFK LQGX)\

7KH OHYHOV IRXQG LQ WK H—BQ MIRAID MLUOHN W RWRV L Q JWRIPHV RKLJKH U
SHDQ 'ULQNLQJ :DWHU 'LUHFWLYH D®ORKRVIRW H. QG LEYR\VE K MO S S VW
FLGHKH\ DUH KRZHYHU -0 3VRDWKIX® WRAWDPLQDQWKAMP W® 0@ /W KF
ZKLFK ZDV GHFLGHG XSRQ E\ WKH 86 (QYLURQPHQWDO 3URWHFW
IDOVH SUHRS KR WDKCHVZ DJ FQURINW K LY R

,Q SHRSOH LQ FRXQWULHV DFURVV (XURSH ZHUH ERXQW HVRY k
FRPPLVVLRQHG E\ JULHQGV RI 7KH (DUWK (XURSH > @ 7KH PD[LPX!]
UDQJHG IURP LQ 6Z2Q&/ MAROD LQ /DWYLD

6KRFNLQJO\ WKH QHZ 86 WHVWLQJ E\ ORPV $FURVV $PHBKRD D/
OHYHOV LQ XULQH RYHU WLPHV KLIJKHU WKDQ WKRVH IRXQG LQ

JURP WKH VDPSOHV UHFHLYHG IURRUMFDRRY HVK K B BL QL PKPPS DY
7KH WKUHH KLJKHVW OHYHOV ZHUH DOO IRXQG-I0Q ZR\WPKIHUHSRW K\WA
VXOWYV ZHUH IRXQG LQ VDPSOHV IHRPIWRE VOWDWIHDQR| &RORIRD QR
,QWKLV LQLWLDO WHVWLQJ SKDVH VDPSOHV RI GULQBII6QJ ZDWH|

Rl WKH VDPSOHV FRQWDLQHG JO\SKRDD\GHID HHO VL R | ZEHHO/DOZ EHQ
OHYHOV IRXQG LQ ERWK W ULQ WWLAG DK/ \HW FPUL FIR EXHU Q ODV WK F
ORZHG OHYHO IRU JO\SKRVDW® LQ GULQNLQJ ZDWHU LV

V4 NUDMDFK (XURS\ Z\NU\WR JOLIRVDW Z XU\QLH EDGDQ\FK F
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'UyG4Rt QD SRGVWDZLH D

3$00 Rl WKH LQGLYLEGHD RIVIIRS PRIGWD IBSBGHG UHVLGXHV RI ER\)
$03%$ GOYHUDJH PKLMIDPRXQW LV JUHDWHU WKDQ LV W\SRFDO IF
SOH IURP WKH FRQYHQWLRQDO RU WKH RUJDQLF VR\EHGRRRVKRZFE
VWUDWHYV WKDW 5RREGDO ¥HOSIIWKHGIGRILQI VHDVRQ WDNH XS D
SKRVDWH DQG $03$% °

D &R ZL FHM 3« D VDIHW\ WKUHVKROG FDOOHG WKi'DEV¥HBWD
HVWLPDWH RI WKH DPRXQW RI D VXEVWDQFH LQ IRRG REKGRIL@Q NLC
EH LQJHVWHG GDLO\XPDHUWY Z IONKRWWPHEH SSSSUHFLDEOH KHDOWK ULVN

,Q WKH FDVH RI JO\SKRVDWH WKH $', YDOXH GLIIHUV SHRPNBRRIQW
ERG\ZHLJKW SHU GD\ ZULWWHQ DV PJ NJEZ G LQ (XBNXROTHW IDR
W VHW WKH $', LV EDVHG RQ WKW R[REHVQNDRR YD G RONG G6 U BG IQRA
VRUHG E\ LQGXVWU\

$UH WKHVH OHYHOV VDIH" 7KHUH DUH VHYHUDO UHDVR®V WR GRX
SKRVDWH«’ D

SAQKXQGUHG SHUFHQW RI WKH UDZ FRWWRQ DQG VWHULOH FF
FLQRJHQLF KHUELFLGH DFFRUGLQJ WR WKH :RUOGFRFRD G IMXJ 28R DD
VWXG\ E\ WRN IBIREQRHQWD O , QW HU IRF WMLKRHD 88GBLDYAHU (IOW6\ R MD 30DV
WRQ VZDEV ZLSHV WDPSRQV DQG VDQLVWSKRVSWGHDAHL BO0BOVR |F
VDPSOHV WHVWHG SRVLWLYH IRU JO\SKRVDWH D Q@D E RIRUWHI3 & X &
FDVH RI FRWWRQ DQG VWHULOH FRWWRQ JDX]H WKH ILIXUH ZDV

D 3:KLOH WKH XVH RI *O\%+ LV GULYHQ E\ WKHLIO\DMWVIREKHINW L R
FDQ DOVR EH FRXOQGE G QUHYR "~ IRRG E®@EDIXWH WEHY HD KNMUWEQBU KB HG



IRU EDHYHVW FURS GHVLFFDWLRQ

*O\WROHUDQW *0 SODQWY GR QRW PHWDER O L] HXGRIWHH] FLIWH & ¥ ULC
WKHLU JURZWK $UUHJXL HW DO :KLOH RWHK FSLD B 8 WW LIFWGHIN
DURXQG SSE '* 6$1&2 JO\SKRVDWH DQG LWV PHWDEROLWH
$03$ KDYH DPRQJ WKH KLJKHVW PD[LPXP UHVLGXH OLPLWR 05/
RI JO\SKRVDWH $03$% DXMHRULKHOEQLYRWHDQVJIHQLF VR\EHDQ
JURZQ IRU OLYHVWRFN IHHG KDV EHHQ VHW DW SSP H® UHV WK
GXHV\BKROUDWH DQG $03%$ LQ DQG VR\EHDQ VDPSGSISWY UHV
DQG SSP $Q 05/ RI SSP KDV EHHQ VHW IRU ERYLQH MGIFH\ V
5RXQGXS 5HDG\ *0 VR\ ,QGKHE VIMXRG DI MIX®RZHB OHYHOV RI JO\S
WKDW DUH DURXQG&DQ WRIOHZ QJWHHDOWHLRWQG LQ IDW RU PXVFOHV *t

5HVLGXSYRMDMWH DQG $03$ KDYH DOVR EHHQ IRXQG WR FRQW

ZLWKRXW *02 FURSV &RXSH HW DO (1

7KH XELTXLWDWRH L@Q\SKRG ZDWHU PHDQV WKDW LW LV UHJXODU
SR®ODWLRQV E\ 5RXQGXS UHVLGXHV LV SRRUO\ FKDUDFWHURQHG 7
SRYLGH DQ H[WHQVLYH VXUYH\ RI SRSXODWLRQ V H[SRVXUH WR

FRPPRRWHG LQGXVWULDO FKHPLFDOV EXW WKHVH GRHYRW LL@QF
VPDOO FRKRUWYV LW LV HYWLPDWHG WKDW JO\SKEWIWHRLY G HH W
GDLO\ LQWDNH RI DURXQG DQGQ HRWI NG ED G VILH®@®

RG o XZDOQLDQLH Z 86% GR URGRZLVND *0 VRRMDMWNXN
MDN L KHUELF\G ' VNaDGQLN RMADQLR QAHSBRZIBIRO®LD R WXL $FINWHAR
VRZ
A,Q WKH 86 JO\IXRBRIHG UKV LFBXGHWUH VRPH RI WKH KLJKHV\

(QYLURQPHQWDO 3URWHFWLRQ $JHQF\ (3% UDLVHG WKH PDJL
CEUHYLDWHG OLVW LV SURYLGHG LQ 7DEOH DQG 7DEOH ’ V

Table 1. Glyphosate residues allowed in food from crops (EPA, 2013).

Crop Maximum residue allowance for glyphosate (ppm)

Beet, sugar, dried pulp 25

Beet, sugar, roots 10

Beet, sugar, tops 10

Canola, seed 20

Corn, sweet, kernel plus cob 35

Grain, cereal, group 15 30

Qilseeds, except canola 40

Pea, dry 8

Peppermint, tops 200

Quinoa, grain 5

Shellfish 3

Soybean, seed 20

Spice subgroup 19B 7

Sugarcane, cane 2

Sugarcane, molasses 30

Sweet potatoes 3

Vegetable, legume, group 6 except soybean 5

and dry pea

Table 2. Glyphosate residues allowed in livestock feed (EPA, 2013).

Animal feeds Maximum residue allowance for glyphosate (ppm)

Grass, forage, fodder and hay, group 17 300

Grain, cereal, forage, fodder and straw 100

Soybean, forage 100

Soybean, hay 200

Soybean, hulls 120

Cattle, meat byproducts 5

A,Q WKH ODVW  \HD USHWWKHFRREMWXPSWLHRBMRIG WRLOOLRQ NLO
ZKLOH W KHDRX-ODNLYDWHB/HURE\ PLOOLRQ KD WR  PLOALRQ KD
GLIIHUHQW OHYHOV RI RS PVYKURXWR YOPSKBRDWRQV LQ JHQHUDO



SURGXFWLYH KHDOWK LV DIIHFWHG E\ LQFUHDVHV LQ & $IREBERB Q HG
GLVRUGHUV VXFK DV K\SRWK\URLG LMAL Y®HE HRDEEREPHOHEG VVRQ G H/U
FDQFHU UDWHV WR D WULSOLQJ RI LQFLGHQFH SUHYFQB®FH D QG
VXUH ,Q SDUDOOHO GDWD IURP VWXGLHV LQ H[SHULP QW DRONKRIC
SHVWNFLG DQLRQEHBORJILFDO PHFKDQLVP WKDW H[SODLQV LWV U}
IRXQG LQ RXU SDWLHQWYV )XUWKHUPRUH JHQRWR[LFMWW BEDG EKH
GUHQ H[SRVHG WR SHVWWHEFWGLHY I OPDEHIRQIVDEKDW DUH @RW IX
OXWLRQ ZLWK WR[LF FKHPLFDOV DQG HYHQ FDUFLQRJHQV LW FFORK
IRXQG WKBIMD) RRHD/ABPPRQ VDODG FRQWDLQV IMERXWRZ ZH N\RQ 2|
HYHQ FRWWRQ VZDEV JDX]H SDQW\ OLQHUV DQG WDPSRIQW PDUN
VIVWHP RI SURGXFLQJ IRRG LQ RXU VRFLHW\ ILHOG FURWV ZRQWKK
GHVWUXPWLRG RRWHVWY ODQG GHVHUWLILFDWLRQ GHSOMWLRQ
HUV H[SXOVLRQ DQG HYLFWLRQVRQW Q ®LQJG QRKXIVOSRBX OB W\ RIQN\D F$
FKDQJH/ SJPGY KXQGUHGV RI VFKRBEBY ZLWK FKLOGUHQ LQV

3$V D UHVXOW JO\SKRVDWH XVH E\ 8 6 IDUPHUV UR\RQIURP
SRXQGV LQ IRO®LQFUHDVH *OREDOO\ WRWDO XVH URVH IURP
LQ D QHROBSMX

D *6LQFHLQ WKH 8 6 RYHU ELOOLRQ NLORJUDPV RBOOQOMSKRYV
RU RI HYWLPDWHG JOREDO XVH RI JO\SKRVDWH EL\DEDQ Q N
PRVWROG VLRDRIBOVRRXQGXS 5HDG\ ~ JHQHW L F ORI HUDIQ W HRURSY X
GXFHG LQ WKIZWBNHRWRWDO YROXPH RI JO\SKRVDWH DSSOLHG LQ
VSUD\HG LQ MXVW WKH ODVW \HDUV 7KHQFRUU HVSRIQG\ @5 VB TH
JO\SKRVDWH WR DSSO\ a NJ KD SRXX®\WEYBWRG FYRBORBBW
NJ KD SRXQGV BFDGIG F® DO®ZE G R

&RQFOXVLRQV *HQHWLF D Q/QRQMYBURSNUGIRZ KHRFEROFQWH RU DERXV
SKRVDWH XVW ~

3U]\ F]\P XG]LD4& LOR FL JOLIRVDWX VWRVRZDQHJR SR]D UROQLF)

D V ]JD W\ONR Z RVWDWQLP GY{tHWR FLRODBI&HM LMOR FL JO

]X¥YWHJR Z ODWDFKD V

3 Q WKH 86 QR SHVWLFLGH KDV FRPH UHPRWHO\ FORVH WR VXF
« '"ULYHQ E\ WKH JURZLQJ GLYHUVLW\ RI XVHV DQYG GUWRRBWVOLW H.C
DQG LWV SULPDU\ PHWDEROLWH DPLQRPHWK\OSKRVSKRQQ@F>DRELG
DQG ZDWHU > @

« 7KH DSSDUHQW WHQGHQF\ Rl JO\SKRVDWH WR FR QIFMIQR\QUD W
D FKHODWLQJ DJHQW KDV OHG VRPH VFLHQWLVWY WRG&US QWK L
ZDWHU FUHDWL\GKRWDWDI® GRPSOH[HYV WKDW PO PRW>SDV® QRUPD
RU RWKHU DV \HW X\Q UMKR JQULNRUAPYRQLF NLGQH\ GLVHDVH PD\
DQLPD O/SIRSXY ZLWK KHDY\ JO\SKRVDWH H[SRVXUH
7KH ,$5& FODVVLILFDWLRQ DQG HPHUJLQJ HYLGHQFH UH®DWLYH V
WKH QHHG IRU DG®GRDUBROQFIRPOGLIKDWXUH JO\SHKRVD \B N \ZHRVUMNPHD IV §

$QQXDO UHVLGXH WHVWYV DUH FDUULHG RXW E\ WKBKRVDWRG 6
ZHUH IRX®G LRI JUEDMHG VDPSOHV IURW JHQHUB DO W &S KI3 VIDW H
DQG $03$ UHVLGXHVY DUH SUHVHQW DW UHODWLYHO\ KLJK DQG UL
OHYHOV RYHU SSP LQ D KLJK SHUFHQWDJH RI WKH VR\EEDRV J!
JXD\ FRXQWULHV ZKLFK DFFRXQW IRV RI \RR\WHKBIQE SBIRERFRE B
DQG QHDUO\ DOO JOREDO W UEDG/H G D QR PHHD MIB Y G VR\ER D Q

A1LDMY]H XSUDZ\ JEy* RGSRUQ\FK QD JOLIRVDW SURZDG]RQH \
%D\OLL L $UJHQW\QLH 6]F]HJYOQLH Z $UJHQW\QLH ]JDXZD*RQR ED!
QD URGRZLVNR QDWXUDOQH %DGDQHOQRSUSHEHR ZDE PR D &\ ZF R NJFOQ|
Q\ ZXGFK LOR FLDFK Z ZRGJOHL JQGHEBILHJ
2EHFQR U JOLIRVDWX VWZLHUG]RQR WDN*H Z GRPDFK IDUPHUyYZ L
SREOL*X XSUDZ UROQ\FK MHNWyYWHIQ K\RMREL P& X 5yZQLH* *\ZQR
IRVDIVVW *HQLDFK RG OHGZLH Z\NU\ZDOQ\FK GR PJ NJ Z M F]PLF
VW *HDRWDMIX ZDKD VL RG GR PJ NJ
5RXQGXS PR*H GRVWDZDGUR GRRIHWQLQPSRGF]DY RSWVNyZ



*B\SKRWOKHH DFWLYH RQYWDHGURAH GWOMIVKLDRBUEAGGEH GRIRY R
KHUELFLGHVRXDY EBFHKRPW\SFURVVUHPHULFDG SUH@LPLQDU\ VFUHFK
LQUHVKUORPVFUREH ,QRWHFK /RE WD WRUIM VEZIIUFRXV KR ZH G

005 ,, OHUFN YDFFLQH KDG SDUWV SHU ELOOLRQ SSE RI JC
'7DS $GDFHO 6DQRIL 3DVWHXU YDFFLQH KDG SSE RI JO\SKR
,QIOXHQ]D )OXYLULQ 1RYDUWLYV SSE RI JO\SKRVDWH
+HS% (QWUJIDOPD[R 6PLWK S9BRI JO\SKRVDWH
3QHXPRQRFFDO 9D[ 3RO\YDOHQW 3QHXPRYD] OHUFN KDG

7KH 005 ,, YDFFLQH KDG OHYHOV XS WR WLPHV KLDEEUWLRDQ
LOQGHSHQ&WDQYW RARIYWVPHG WKHVH ILQGYH®DIW [ WHRW HYERW H HUKHH F\RL

WKH6$ PHWKRG
SRGREQH LOR FL JOLIRVDWSORVNHOBRZ OD/EQUIKWR B ILXPLEQNDFK ||
3DV¥WHXU *OD[R 6PLWK .OLQH FR GRNXPHQWXM ]J]GM FLDPL SRQL*I

LAB #2 VACCINE CONTAMINATION TYPE

RUN # Glyphosate (ppb)

MERCK ZOSTAVAX 0.42 Shingles
Exp. 2017JUNO1

MERCK MMBR-II 2.90 Measles, mumps

and Rubella
Exp. SEP2017

MERCK VARIVAX 0.41 Varicella,
chicken pox
Exp. 0BFEB2018

MERCK PNEUMOVAX 23 ND Pneumococcal 18
Exp. MAY2017
MERCK PROQUAD 0.43 Measles, mumps

rubella, varicella
Exp. Sept 12,2017

GLAXO SMITH B ENERGIX-B 0.33 Hepatitis B
KLINE recombinant
Exp. 06/01/18
Limit of detection in ND
vaccines 0.15 ppb Not Detected

A3U]JHSURZDG]RQ\ SU]H] DNURGDWRZDLYER DLRFKHFNLW HD & (/,
ARE}R i JOLIRVDWX Z PRF]X X ZV]\WVWNLFK SU]JHEDGDQ\FK RVYE ~
3RP\WVARGDZF WHM DNFML Z 3( E\4D 3DUWLD =LHORQ\FK NWyUD
VWRVRZDQLD KHUELF\GyZ ] 1O(XBR BMWNHWPNQB M HURHDLBIGFQH QL X SUL
oL
A UHGQLH VW *HQLH JOLIRVDWX Z PRF]X HXURSDUODPHQWDJNV W\
ZL FHM QL* PDNV\PDOQH GRSXV]F]DOQH VW *HQLH WHWLYREVWDQF



JDNVHP GR F]\QLHQLD ]H ]QDF]Q\P SUJHNURF]JHQLHP QRUP GRW\F] F\
EDDQ\FK ~
%DGDQLX SRGGDAaR VL HXURSDUODPHQWDU]J\WWYZ FEKRRI Z HXL
ZLW]R U SRFKRG])&D QRAHOULIULHPLHF 1DMZL NV]H VW *HQLH JOLIR
+LVO®YyZ L &KRUZDWyYyZ QDMPQLHMV]H |JD X :4RFKyZ )LQyZ L ,UODQ
A1LHPQLHM MHGQDN JOLIRVDW VWZLHUG]RQR X ZV]\VWNLPK SU]JF
VB\ZDQ\P SR*\ZLHOWHAPHUG]RQR Z NRPHQWDU]X GR Z\QLNyZ EDGD
«
3RP\VAHP QD HNVSHU\PHQW 3DUWLL =LHORQ\FK E\4R S UQPHIIHRZD (
° Z WUDNFLH NWyUHJR ]JEDGDQR VW *HQLH JOLIRVDWX Z PRF]X
A:\QLNL SRWZLHUG]L4\ *H SUREOHPX JOLIRVDWX QLH PR*QIROHNF
UDZL FHM QL* GRSROVUH D 2RG VW SHWQHM Z (XURSLH" ~

A*O\SKRVDWH ZDV IRXQG LQ SHUFHQW R QWKHUD XU DG WO P
SHU ELOOLRQ 33% &KLOGUHQ KDG WKH KLIJKHVW OHYHOV ZLWK
7KH UHJLRQV ZLWK WKH KLJKHVW OHYHOV ZHUH WKH :HVW DQG W
33% UHVSHFWLYHO\

« 7KH UHMXPOWNKH 8&6) XULQH WHVWLQJ LQ $PHULFD VKRZHG D P)
SKRVDWH OHYHO WKDQ WKRVH REVRISNDG 8 QL REHI® YWHIIFDSIGIH® HLYH
(XURSH ZDV DURXQG 33% ZLWK D IUHTXHQF\ RI GHWHFWLRQ RI

A$SP  0IU] ZXUGHQ LQ GHU +HLQULFK %|00 6WLIW&QJ LQ
GHQ OHGLHQ L@ LQHKWQIZWHENHNRQIHUHQ] YRUJHVWHOOW ,P 5D}
%+UJHULQQHQ XQG %*UJHU DXV 'HXWVFKODQG LP =HLWUDXP Y
XQDEKIQJLJHQ XQG DNNUHGLWLHUWHQ /DERU 2% RNFEMEMWI DQ YR
(XUR SUR 7THVW XQWHUVXFKHQ ODVVHQ 'LHVH SU LY|BVWH QD Q
HQVDPPOXQJ ]XU *O\SKRVDWEHODVWXQJ GHU %HY|ONHUXQJ 3
YHXQG ,Q 3URBHK®\VZDW ODFKZHLVEDU GDV VLQG 3URJHQW
3UR]JHQW ODJHQ XQWHU GHU 1DFKZHLVJUHQ]H GHV DQJWRKIGHWI
$XV DX QB[ WXHRWHQWHLO
%HL 3UR]JHQW GHU 3UREDQGHEQVZIYWH IGLGIGY HBDM\WIOFXQEPK HU D (
KIFKVWZHUW U 3HVW+ AIGH/ HQ EHMQANZWVV HLUD QRJOD PBW IR VRO O
GHFNHQG HLQH HUKHEOLFKH %HODVWXQJ YRU 'DV $ODUPLHUHQG
HIDEHQ GLH K|FKVWHQ OHVVZHUWH ~

& BMEOLRJUDILD (UyGabD

&KDQJ ) & RWFXOUHQFH DQG IDWH RI WKH KHUELFLGHK JO\SKI
\OSKRVSKRQLF DFLG (XY MWKRHQ DAVRP IRFVFSI B.WH P GRL HWF
(SXE -DEWWS 777 QFEL QOP QLK JRY SXEPHG

*O\SKRVDWH GHVEBELWAHLDWRDO®Y RREEDSDEOH RI UHDFKRQJ JU
WHU VDPSOHV IURPK&DWSD OREHD FBEEEILQIR FRP BUHW BEOVRE RE\LSAKIRV D |
VRIFD\E DIEKFDIHF KU RIQGZDWHIURXQGZDWHU

PDQFKHW-DO'HWHUPLQDWLRQ RI JO\SKRVDWH LQ JURXQGZDWH
IPPXQRDVVD\ DQG FR®ILQR BMIDRKG HE[WVUDFWLRQ IROORZHG E\ OLTX

WRQ@AHP PDVV VS HEWOR®BHROJQ D O0HHH P GRL Vv

\ (SXE 1IRAKWWS ZZZ QFELS®RBPPHBLK JRY

5XELR ) *XR ( .DBXUYH\ Rl *O\SKRVDWH 5HVLGXHV LQ +RQH\
(QUWRQ $QDO 7R[LFRO GRL

$ULV $ 60DWHYM@PO DQG IHWDO H[SPWKHG WR JS-HIVHWLIFR GO\ [

LQ (DVWHUQ 7RZQVKLSV ASIHSUHREHA WDYQD GR[L F RO R&J\” 9RO

%15 VWXG\ FRQILUPV QR JO\SKRVDWH GHWHFWDEOH LQ EUHDV
KWWS ZZZ EIU EXQG GH HQ SUHVVBLQIRUPDWLRQ EIEBVWX

UHDVWBPL&NPO

D 6WHLQERUQ KMWHWPRRIDMILBRRORVDWH /HYHOV LQ %UHDVW 0OLO
E\ /®6B06 DQO®6®RI63- $JULF )RRG &KHP SS '2,
DFV MDIF E



*O\SKRVDWH 7HVWLQQGL XIWVOL RHERIUW. FDQ ORWEK® G VDWW D VW
KWWS ZZZ PRPVDFURVVDPHULFD FRP JO\SKRVDWHBWHVWLQJBUF
"HHG NLOOHU IRXQG LQ KXPDQ XULQH DFURVV (XURSH B )ULH
KWWS 777 IRHHXNRGEHNSBKR R B B@ P XQ LI RVWR S H
PHWHUPLQDWLRQ RI *O\SKRVDWH UHVLGXHV L@ XXW D BENFDDH \
IDRUDWRU\ %UKMRMWOSY ZZZ IRHHXURSH RUJ VLWHVY GHIDXOW ILOH
%iKQ 7 DQGRZ &XWWBIPH /HYHOV  RI 5RXQEXS, QG XRE B4 RUE
SHQGHQW 6FLHQFH 1HZXWWSUERZ LQGHSHQGHQW V H[WQHPGHZV F
O H YRIIORQ G IX@R RESH F DW KLI) G X ¥ RIWR
D +RZ VDIH DUH 3VDIH GKMHBW R JWR SIKFEWD W H
KWWS GHWR[SURMHFWD BHMDJEH SRR K R Q/GIXISR Z
7DPSRQV VDQLWDU\ SDGV DQG VWHULOH JDX]H FRQWDPLQEL
KWWS JPZDWFK RHZ\QHWD DDREBN S\IDEMGW HIDDCFHR QW D PZIQMKY H G
SUREBBOHALQRYHKRVDWH
D OHVQDJBRW H@WRHDIG RWRfSK RVQBMR PPHUFLDO IRUPXOMWLRQ
WROLPIRRG &KHPLFDO 2ZRIWRRBORJ\ 9RO KW®S ELRPDU XOE DF
FROWHQW XSORDGWHWO SGNVQDJH
1HZ JHQHUDWLRQ RI *0 FURSV SXWV DJULFXOWXUH LQ FULVL)
KWWS 777 JPZDWFK HX LQGH[ SKS QHZV DUFKLYH
%iKQ 7 H®RPORVLWLRQDO GLIIHUHQFHV LQ VR\EHDQV RQ W
5RXQGXS 5HDGI\D'QMYREGE&KHPLVWU\
$UJHQWLQD 3XEOLF KHDOWK FULVLV IURP SHVWLFLGH VSUI
KWWS 777 JPZDW FKORZY Q I\ HOBWER/ED PW KURSH VWY EUGRL@ J
JPFURBRUVHQV
'HFODUDWLRQ RI WKH UG 1$7,21%$/ &21*5(66 2)6B65$6,&,B26L61 7+ (
SEOLVKHG E\ )DFXOW\ Rl OHEAIRQAM $QIHWHUNIMQRM $LUHV 2FWRE
BWXG\ ORQVDQWRYTV *O\SKRV DWHOHRNV WQ+HDNMLRVY\8B HG :HHG
KWWS 772 HAD RDWR /WVADXIES K RAFDMMHD YK\ Gl HNGL OKOLWVW R U \
D %HQEURRMNH&RGY LQ JO\SKRVDWH KHUELFLOBREDMIOMQQU R KH ¢

PHQWDO 6FLHQFHV (XURSH ‘2, \%

KWWS OLQN VSULQJHU FRP DUWLFOH \%
ZLDWNRZVNDOIRVDY L MHWMREVHIRBDW\QDUD*HQLH ]DZRGRZ

OHG\F\QD 3UDF\ V+ KWWS ZZZ LPS ORG] SO XSORDG RILF\QD

BOB.ZLDWNRZVND SGI
.RPLVMD (XURSHMVND G W& R X RY DIP|ZR @E RDRARPRXFB *0 2

KWWS JPR QHW SHXURS SURWPIGENEZR O € [y MR V RZDIQ RN D W X
*OK®KVDWH JRXQG LQ &KH\® @ISR RAZ B HFFRLATHW F K DFFFFR. QB VS KRV D W

KWPO
“-RKQ 3HWHOULMRK® BECHWU VS VKRG HREKOXPEHUJ /\QQ &DUUROO
* (YHUHWW OLFKDHO +DQVHQ 3KLOLSRE IDQGVIPDIHD DIQEGHF H 3

EHUJ )UHGHULFN 6 9RP 6DDO :DGH 9 :HORRRGEWU @K RXGIKVXY HO
SKRVEPDWHHG KHUELFLGHYV DQG ULVNV DVVRFLDWHKHGYZIURK A SRADXQ
9RO 1R YHAVEWS G[ GRL RUJ Y%

&]\ 5GRXQGXS E G]LH |DND]DQ\B (XURSDUODPHQWDU]\ FL ]JEDGEL
[HEOIXWWSV [HEROD ZRUGS WXW\R SRPODEBGWAIRNRKJFARD ZDUWRVF
URXQGXSX

*O\SKRVDWH )RXQG LQ 8ULQH RI +3FARMHOMK Rl $SPHULFDQV 7t
KWWS 777 HFRZDWFKRRKRFX JORBHKKRN DRHIMHU LWBBWHG ~ KWPO

D $GDPV $ HMLPPRQLWRULQJ RI JO\SKRVDWH DFURVV WKH 8¢
XVLQJIKGHO DW\0B&PHWEKRIGYHUVLW\ RI &DOLIRWOLD 6B RY S QR MHF
FROWHQW XSORDGWRVWHIRBGD7SSW

SULOO\GKRVDWB3HVWWWGEH FZEBYUQQDOH RUJ

$QWKRQ\ 6DPVHO RQ 9DFFLQHV £FRRXWXEHQDWHG ZLWK *O\SK
KWWSVY ZZZ \RXWXEH FRP ZDWFK"Y N L);+02Q<

$QRWKHU 9DFFLQH B%RPEKKO® OR O ®DSHRE VRHRXOHBX FQ ORVW
FLQKWWS ZZZ QDWXUDOEOD]H FRP "V $QRWKHU 9DFFLQH




9, :\EUDQH Z\QLNL EDGD ZSR®WQGIENRYDWRGRZLVNR
VWDQ QD

$ /LVWD Z\EUDQ\FK Z\QLNyZ EDGD ZS&4\ZX JOLIRVDWX L 5RXQG)
SRGVWDZLH SXEOLNDFML QDXNRZ\FK

% G6WUHV]F]HQLD L F\WDW\ ] SXEOLNDFML QDXNRZ\FK OXE LFK [

& %LEOLRJUDILD (UyGaD

$ /LVWD Z\EUDOQ\FK Z\QLNyZ EDGD ZSa\ZX JOLIRVDWX L 5RXQGXS.
SRGVWDZLH SXEOLNDEML FXDXRNWRZA\F K

SRMDZLHQLH VL L UR]ZyM FRWDZI WAR/ QREZVUFK 2 DWXINR R SRUQ\F
VDW 5RXQEURZDG] F\FK GR VWRVRZDQLD JQDF]QLH ZL NVQ\FK LOR
ZHQFMRQDOQ\P

“X* Z QD WHUHQLH W\ONR 86% UR]SUJHVWU]HQLDAa®VWK JD

JDWXQNyYZ QD WHUHQLH %UDJ\OLL ODOH]ML +LV]SDQLL $UJHQW
'VSYAF|HG@®LAU]H Q4] DREVHUZRZDQR Z\VW SRZDQLH MX* JDWXQ
RSRUQ\FK QD JOLIRVDW

3UJ\F]\QLDQLH VL GR SRZURWX GR
D JANERM RUNL FR ] NROHL SUJ\F]\QLD VL GR HUR]ML JOHE\
E U F]QHJR RGFKPDE/]|RPI® QDIDHFHQLD 'HS 5ROQLFWZD 86%

'HJUDGDFMD JOHE\ SRG ZLHORPD Z]JO GDPL ]ZaDV]F]D SRG Z]J«
D ]JPQLHMV]DQLD SREXODEM]PYPXETHERZEGR FL
E ]DNayFDQLD PLNRU\]\ Z VIHU]JH NRUJHQLRZHM
F AJPLDQ\ DNW\ZQR FL HQJ]\PyZ ELRU F\FK XG]LDa Z SU]JHPLD
JOHELH > @

1HJDW\ZQ\ ZS4\Z QD RZDGD YDS\D BM]FIR 4\

,VWQLHMH NRQVHQVXV QDXNRZ\ FRWG®RIQDVW SXM F\FK IDNWyZ
D AKHUELF\G\ ED]XM FH QD JOLIRVDFLH *%+V V KHUELF\GDPL
LORFKLID LFK ]X*\FLH FL JOH UR QLH
E *%++\] VWR SRZRGXM VND*HQLD (UyGHa ZRG\ SLW Q HM. RRDFEY .
UROQLF]\FK
F RNUHV SRARZLF]JQHJR URJN4DGX JOLIRVDWX Z ZRG]JLH L JO
G JOLIRVDW L MHJR PR R2ERFIKQLR QW BEURNRWRZ\FK GRVWD?:
H UR QLH QDUD*HQLH OXG]JL QD *%+V
| JOLIRVDW MHVW REHFQLH DXWRU\WDW\ZQ LW ])}DON®DD OXIGNR Z
J RFHQ\ SUDZRGDZFyZ GRW\F] FH GRSX¥I]FRYO Q\F K GHELROBYEK C
VNLHWRSD QD SUJHVWDU]Da\FK EDGDQLDFK ’

1DMQRZV]\ NRPSOHNVRZ\ JHVWDZ |[DJUR*H ]H VWURQx R@HIRVD\
PXM F\ VWDQ ZLHG]\ QDXNRZHMSMWODSE& R\HDNVOH NIRRROUDBED Q\ M X *
VBU] G]JHQLD QLQLHMV]HJR UDSRUWX SU]H] 3HVWLFLGH $FWLRQ 11
KWWS LGWHBUOQODWLRRDW HROW XSKRRIFRBRIWDSK SGI




% 6WUHVIFIHOQLD L F\WDW\ ] SXEOLNDFML QDXNRZ\FK OXE LFK RP

3)DUPHUV PRYHG DZD\ IURP GHMRSZW D CFQUIRIH GHDFYIHG EWRXIK W W K
DJULFXOWXUDO GDUN DJHV «JU R PRGIWHM VIKFRORAGV PRGNV EGRB WK |
XQULHQGO\ SUDFWLFH RI GHHSO\ WLOOLQJ ILHOGV WR W] KW VD \IW
KHUELFBRWQ\RK QR -JIODRBDAMKRNH FURS \LHOGV DJULFXBWXUDO
SUDFWLFH WKDW UHPRYHV ZHHGV EXW FIUR QPNGWMD G ROFE NRQD

38VLQJ JO\SKRVDWH SXWV ZRUPV DW ULVN RI ORFRBDHJWKQ F\
DQG WKH HIHIBPWYXNS KRVDWH KHUELFLGH RQ EHQHILFLDO VRLO PL
5RXQGXS 5HDG\ FURSY¥FREAWDIWRERHLRDQURPHUUV ZLWK SRRU VRLO TXDO

8:H GHPRQVWUDWH WKDW WKH VXUIDFH FDVWLQREWRMK YV LW\
UHVWOULQARRVW FHDVHG WKUHH ZHHNV DIWHU KHUELFLGH DBBWLFDW
$SRUUHFWRGHIZIFO QRM.@RMDFWHG 5HSURGXFMEXRE@ QR IEW KHZ2LRMKL (
WKUHH PRQWKY DIWRW®Y KHYEEEEGHHDBS®Q EPMWLLRQ OHG WR LQFUF
E\ DQG SKRVSKDWH E\ SRLQWLQJ WR SRWHQWLDORWLVNYV
JURXQGZDWHU DTXLIHUV LRIBXH HG | HDSEOAMWY HRRE LIFIUERS B RWAVF X O D
VRPH EHFDXVH WKHVH KHUELFLGHD KX®DWH EHHQ JOREDOO\ XVHG IF

5RXQGXS 3VLJQLILFDQWO\ GHFUHDVHG URRW R URRLLYE®] DADLIR
VSRUH ELRPDVV YHVLFOHY ®H B SSWORFDIXIORHY DOEUEDUWKZRUPV L
DQG WHQGHG WR UHGXFH VRLO ZDWHU LQILOWUDWLR QQDLW WU DDV
WLRQ ZLWK $0) OHG WR VOLJKWO\ KHDYLHU EXRW DOMN \D DAFRL YHVH E
UDLQIDOO ZDV VXEVWDQWLDO DQG DOWHUHG E\ HDUWKZRUPV DQ(

S$EVRUSWLRQ RI ERWK KHUELELGHVS QDQ VR G BINX H\QVXCKIRARLW UL R
GHIJUDGDWLRQ DQG SDUWLFXODRLOORRIOGKRV¥DWDBIVHHUMLF WHRK MR

A.:,$7.2:6.$LLQ > @ SRGDM *H WRNV\F]QR it SUHS®UDWy:
XQGXS MHWM\ ZL NV]D QL* FI]\WWHJR JOLIRVDWX 1LH |DZV]H
UDFLH R]JQDF]D MHJR ZL NVLHWGNMF JRR HG¥FWBRVWRDH Z\QLNL EDG
LQ > @ Z\ND]DOL *H SUHSDUDW ]DZLHUD NE\R\ BEDWUGRVBMW B R/NW Y]/
OXG]NLFK NRPYUHN Z WURE\ QL* SHHBDHIDWM R V@ *»HQ LA XYQUEH*HIPG
Uy*QH HNRWRNV\NRORJLF]QH RGG]LD4\ZDQLH QD RUJDQR/PWZRGQ
]JDOH*QR FL RG URG]DMX LFK IRUPXODFML =~ > @ V

D 3=DVWRVRZDQLH JOLIRVDWX VSRZRGRZD4R |PLDQ\ DNW\ZQR
XG]LD4& Z ODRKPLAL [NyZ IRVIRUX JOHELH > @ V

37KH LQYHVWLJIJDWHG UHVIL G2HU B HZY. MOK\L QJ DX URMIDMX SHUP LW W t
EHDQV LQ WKH 869 QG ZHNH IRXQG WR EH WR[LF +LJK ORINEHH®W R |
IHHG WHVWHG FRUUHODWHG ZLWK

KLJKHU PRUWDOLW\
UHGXFHG JURZWK DQG IHUWEOE®H LQ VRPH SDUWV RI WKH OL
GHOD\HG UHSURGXFWLRQ DQG D UHGXFHG WRWDO QXPEHU F

ASEVWUDNW

78 EURBDIBFWUXP KHUELFLGH JO\SKRVDWH FRPPRQ WUDGH QDPH
6LQFH WKH ODWH V WKEDYRGXPHUEIL BOGIHRR VVBWW DSSOLHG KD

IROG )XUWKHU LQFUHD\HHEV DLLOH WK K @O G RH D'RSPRUH DQG KLJK
UHVSRQVH WR WKH ZLGHV S U HIOH E\PW D QMQ E H HRE\WI D SBNR\HEINWBALHF D G
WHUQV *%+V ZHUH GHYHORSHG WR UHSODFH RGRE MGG UH. R
DVVRFLDWHG ZLWK GULIW DQG FURS GDPDJH VOLSSLR[L FLW¥F B/MHV
LQJ VXJIJHVWHG WKDW *%+V SRVWG®G WIHMD WS M FION\VO RD EQXBDQURP D
WRU\ DXWKRBUZL@H HMWRZRHW KLIJK DFFHSWDEOH H[SRVXUH OLWLWYV
WHU@GVLDWWHG ZLWK JHQHWLFDO/®ROHQ DM IFURSY KHHEXODGWR UV KI
WROHUDQFH OHYHOV LQ PDL]H RIDGOMEBG ¥ERHADRYD QB ODQOR® O
DQG HSLGHPLRORJ\ VWXGLHV SXEOLVKHG LQ WKH ODVW\GB® FDGH



SKRVDWH WR[LFLW\ )XUWKHUPRUH WKH :RUOG + HiIDHDDAUKE R QRE(I@L | C
UHFHQWO\ FRQFOXGHG WKDW JO\SKRVDWH LV SUREDEO\ XDHFLQF
SDWWHUQV DQG DGYDWMDWQGQQIFRHPWHILF SRHQWLDO KD]DUGV
&RQFHUQ GUDZLQJ RQUHPHIYDLGW WHR MXFHHVDIHW\ RI *%+V 2XU 6W
FXUUHQW SXB/XIUMKBEVFIWM BUQJ *%+ XVHV PHFKDQLVPV RI DFWLRC
HSLGHPLRORJLFDO VWXGLHV ,W DOVR H[DPLQWNYQER K G\H U:HY B RQ R

*0h+V DUH WKHOPRSWOK M KHUELFLGH LQ WKH ZRUOG DQG XVDJ
*05+V RIWHQ FRQWDPLQDWH GUDYNRQJ ZOQ® W U/ REKUFHHFL DSIIHFILG LD
7KH KDIGI Rl JO\SKRVDWH LQ ZDWHU DQG VRLO LV ORQJHU WKDQ S
WDEROLWHY DUH ZLGHO\ SUHVHQW LQ WKH JOREDO VR\EHDQ VXS
SKRVDWH LV QRZ DXWKRUL\WB@H YXKP\DROPIWVE LIQHRG DY D SEBRIEX O D W
DEOH GDLO\ LQWDNHV IRU JO\SKRVDWH LQ WKH 8QLWH® BMW D:WHV
RIIHU D VHULHV Rl UHFRPPHQGDWLRQV UHODWHG WRWXIGR HQH HEL |
PRQLWRULQJ DQG WR[LFRORJ\ VWXGLHV WKDW GUDZ RQWKKH SUL
HIITHFWV RI *%+V DUH GXH WRMIQHOR FBILDXI GHYW X8 ML \Y JFBPWRY FR
RI *%+V VKRXO0G RU LQIFFOXWR]BI@E®@ G RWR{UFRORJ\ WHVWLQJ SURJU
1IDWLRQDO 7R[LFRORJ\ 3URJUDP DV ZHOO DV IRU ELRPR@HWRULQ.
&RWURO DQG 3UHYHQWLRQ ~

3RQL*V]D WDEOLFD H/WD ZREDZPQDWHRBREY GH]QD JOLIRVDW

"HHG <HDU )LUVW|/RFDWLRQ RI 5GHVLVWDQW 3RSXODWL
8QLWHG 6WDWHYV
5LJLG U\HJUDVYV &DOLIRUQLD RWKHU FRXQWULHYV
+RUVHZHHG VWDWHYV
,WDOLDQ U\HJUDVYV 2UHJRQ ROWMKHBUHNR X
&RPPRQ UDJZHHG OLVVRXUL S$UNDQVDYV
3DOPHU DPDUDQWK *HRUJLD 1RUWK &DUROLQD 7HQQHV
'DWHUKHPS OLVVRXUL
"RUOG
*RRVHJUDVYV 0ODOD\VLD
+DLU\ IOHDEDQH 6RXWK $IULFD 6SDLQ
%URDGOHDI SODQWDLQ |6RXWHWLFD
-RKQVRQJUDVYV $UJHQWLQD
'LOG SRLQVHWWD %UD]LO
'UyGaR %RHUERRP &DEXHQSERXW SOVE K RV\DMWH:HH GV

KWWS WHONLRQ SXUGXH HGX SIGWPHGLD JZF JZF

'VSYaF}MERIZW]H Q4 DREVHUZRZDQR MX* JDWXQNyZ EKZDVWy
IRVDDV FL OHM RSRU@WKQ@D N G PEIMHRYG]X D/AR Q/IDH \ {36 86D | D
HQRORSLDE@RUNR@PRZRR IRUB@RZBEQROS\UXY\OYKRNBERDWHNWY®3IP WR
IKLELWRUHP MHVW JOLIRVDW

&KDUDNWHU\WW\N W\FK 3VXSHUFKZDVWyZ RUD] RG NLHGML Z ME
VWU]JHQLDM VL PRWO@ZUBQODMH (U Z JHV

'HGA&XJ ED]\ GDQ\FK 3XE&KHP 2SHQ &KBWILRWDO'RWOQERBHVHI RQ|
ORJ\ ,QIRWBP®WIRMLRQDO /LEURDWRR QB®L FONMMLIWKK WIGY IRRIPIR * QD P

]JQDOH(U ]QDF]QLH ZL FHM IDNWyZ IpMX VANXWXNyZ VWRVRZDQLD JOL
A*O\SKRVDWH HQWHUV SODQWYV WKURXJK LWV IROLDJHPDQG PRYH
7KHUHIRUH DOO SDUWV RI WKH SOD QW KWHJ K B WHLE Z& WIXWIHASK R'E B
FURSV EHIRUH HPHUJHQFH DV RWKHUZLVH FURS GHVWUKFWVRQ ZI
SFOXGHG E\ VRLO LQDFWLYDWLRQ



&URS 3BURWHFWLRQ &KHPLFDOV S5HIHUH@RH3IWKVMG S &KHPLFDO
:66%$ +HUELFLGH +DQGERRN WK HG &KDPSDLJQ

& %LEOLRJUDILD (UyGaD

86 OLGZHVWHUQ IDUPHUV ILJKWLQJ VXSHUZHHGY WROG WR JR
-XO\ KWWS JPZDWFK RUJ LQGH[ SKS QHZV DUFKLYH
‘DQWR ZLSH RXW HDUWKZRUPV DQG UXLQ \RXU VRLO" 8VH JO\S
1RYHPEHWKWWS JPZDWFK RUJ LQGH[ SKS QHZV DUFKLYH
ODLOL @ HMDJKEDOWHNL Q % RUHINZ ORKD QQ * *OD SIORKDWHHGL KHU E
FLGHV UHGXFH WKH DFWLYLW\ DQG UHSURGXFWLRQ RI HDWWK@R U
6FQMLILF 5HSRUWV$UW QKX®PHE HU GRL VUHS
KWWS Z7ZZ QDWXUH FRP VUHS VDBER [IX0O0 VUHS K\
KWWS Z7ZZ OQDWXUH FRP DUWLFOHV VUHS
=DOOHU*O¥SKRWDWH KHUELFLGH DIIHFWV EHORZJURXQG LQW
VIPRWLF P\FRUUKL]DO IXQJL 16F LDH P R/G HLOF 5 IFSR\WW/\H P
-XO\ KWWS 7ZZZ ODWXUH FRP DUWLFOHV VUHS
'HOD\HG GHJUDGDWLRQ LQ VRLO RI IROLDU KHUBEVRIWEHNG JE\\ S K
SODQWV &RQVHTXHQFHV RQ KHUELFLGH IDWH DQG ULVN DVVHVV
KWWS Z7ZZ VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH SLL 6
3ADWNRZYNOHYL VNL2BHQD RGG]LDAa\ZDQLD JOLIRVDWX QD DN\
PyZ ELRU F\FK XG]LD4a Z SUJHPLDQDFK |MIA ]R@B®R G R 7R K] U\:H EL H
VNLH’ = +V
“RKQ 3HWHOUMRK® EHU V$ QQURBHREKOXPEHUJ /\QQ &DUUROO
* (YHUHWWDH®D +DQVHQ 3KLOLS - /DQBRHAELD @ H\WRDKFD B Q9D Q Sk
EHUJ )UHGHULFN 6 9RP 6DDO :DGH 9 :HORRRGEWU @K RWGIKVXY HO
SKRVEDWHHG KHUELFLGHY DQG ULVNV DVVRFLDWHKHGYZIU\RK A SRADXQ
9RO 1R YVEWS G[ GRL RUJ v
%RHUERRP & 2DHFQVY $ERXW 5V E K RADIMWH : FSHKER W DHKHE YO D Q G
&URS 6HULHV/IDIDRHWWH BXVYGWMMVSQLYZZ HIWHQVLRQ SXUGXH HGX
SGI
‘HHGV 5HVLVWDQW WR (363 VIQWKDVH LQKLELWRUV * E\ VS|
KWWS ZZZ ZHHGVFLHQFH RUJ VXPPBRVOR S DVS["02$,"
*O\SKRVDWH Bt @XE&KKRFWSY SXEFKHP QF E LQOGO.POQI KRIDWHR
GRVW S
30DQW (QKDQFHPHD W+ HEELFLBAN UHVLVWD Q86 'ZHHBWRH@DJ 6 P H
VRXUFHV &RQVHUYDWLRQ 6HUQLFH 'HFHPEHU
ZZZ QUFV XVGD JRY ZSV 3$B15&6&RQVXPSWLRQ GRZQORDG"FLG Q
%DOEXHQD 0 6/ HRWIVORI VXEOHWKDO GRVHV RI JOVKKRNIXW H
QDO RI ([SHULPHQWDO %LROR®GRL MHE
+HUEHUWW DO(IIHFWV BHDGHO/MWLF GRVHV RI JO\SKRWOMWH RQ K
LRXURI ([S %LRFEW 3W
GRL MHE (SXEWWSXQ@ZZ QFEL QOP QLK JRY SXEPHG
+XEHU ' ',V JO\SKRVDWH D FRQWULEXWLQJ FDXVH RI EHH FR(
KWWS 777 JPRHYLGRAMWHPRXZISRDGYV %HHV<HWB$QRWKHU




9,,, ,QQH DVSHNW\ ]ZL ]DQH ] IDJUR*HGRXRIGNEXWURQ

$ $VSHNW\ SROLW\NL Z 8¢
% =DND] VWRVRZDQLD JOLEDEW ¥ \FKHYE LJD G DF L H
& $VSHNW\ SUDZQH
' =DVDGD AVXEVWDQWLDO HTXLYDOHQFH " AUYZQRZD*QR FL VN
( *ZDAWRZQ\ Z]JURVW ]X*\FLD JOLIRVDWX L KHUELF\GyZ HD]XM F
PL *02
) ,QQH DVSHNW\
*02 L JOLIRVDW V GZLHPD VWURQDPL WHM VDPHM PRQHW\
HNVSDQVMD ]JDJUR*HQLD
OXNL Z ZLHG]\ QDXNRZHM
EUDN SUJHMUJ\WWR FL
LVWQLHM DOWHUQDW\Z\
* [LVWD KHUELF\GyZ ] JOLIRVDWHP GRSXV]F]JRQ\FK Z 3ROVFH
+ 6SLV WUH FL QDMQRZV]HM N RRPESHONHINEYNK Z\HIVQ PZR.GIRE]U QIR XNR Z H |
GJLHUQLNIBWO\SKRVDWH ORQRJUDSK
., %LEOLRJUDILD (UyGaD

$ SVSHNW\N SROLW\I\NL Z 8¢

3. RPLVMD (XURSHMVND SU]HGaxXNRRWNHRROHRQ G HIM MERER
NOHMQH PLHVLERADISREBIRPFOUFLD Z\PDJDQHM ZL NV]R FL NUDMyZ
&R ZL FHM GHF\]MD . (()53]XNDt UWJB FRB MQEHM XVWDOHQLRP SU]JH]
$JHQFM %DGD QDIBIGDBNLHP QD SRGVWDZLH Z\QLNyZ EDGIZ QDXH
GRSRGREQLH UDNRWZyUF]\ GOD OXG]L L WR RSLQLL EDDOMDEREl C
Q\FK SUJH] SUJHP\Va~
&\WXM A7KH GHFLVLRQ IROORZV IURP ()6$ V FROMWLHIHIG QGQ G}
IXQGHG VWXGLHV ~
$OH L WDN SRZ\*V]D GHF\]MD .( R]QDF]D VXNFHVSBEBMY ygZY D
SRGDMZL NV] OD ZBWHFHFALEZNW\WWRVRZDQLX JOLIRVDWX L RODEU]\F
4\ *H SUJ\V]aR U PRGHOX EL]QHVRBRIBJRLHORL M RQN B QMPR] D BARMD QL |

'VSYyOQ\P Z\WVLANLHP ]JDWU]J\PDOL P\ SURFHV NWyU\ PLD& EPd F]\VW
GR SUJHGAX*HQLD ]H]ZROHQLD QD JOLIRVDW R NROHMQK® 2DW I
Z\QLNX MW§RWRZDQR Z\a FIQLH QDG W\PF]DVRZ\P SUJHGAX*HQLHP
WVJRGQLX NUDMH 8QLL (RUHRS WMVRMWDMWREU]|RSEM Q D

A.UDMH F]JARQNRZVNLH 8QLL (XURSHMVNLHM SU]\M GXRZ SRQC
SHMVN RJUDQLF]JHQLH VWRVRZDQLD JOLIRVDWX QD WHU\WRULXP
2JUDQLF]HQLD GRW\F] VWRVRZDQLD JOLIRVDWX Z PLHMVFDFK
RJURG\ L SODFH ]DEDZ GOD GJLHFL .( ]ZL NV]\ WDNSH]NBQWQURDP
SREO® UREL WR *HE\ Z\WXV]\i SORQ\ FR X4DWZLD *QLZD L ]PQLH
MHJR SU]JHBKRZ\Z
3RQDGWR Z SURGXNWDFK RSDUW\FK QD JOLIRVDFLH ]JDEURQLRQ
QHJR QYNADGGRGDZDQHJR GR SURGXNWyDR EKZDNWRE GYIFDEKQ L K RIE



XBVZLD SUJHQLNDQLH VXEVWDQFML GR WNDQHN UR OLQ %DGDQL
OXG]L D ]Z4DV]F]D ]DEXPRDD ORVSRGDUN KR

.RPSRQIPQ ]RVWDQLH ]JDEURQLRQ\ QD WHUHQLH FDaHM 8QLL L W
JDNVZLHUG]LGU W GHF\]M ]DND] ZHMG]LH Z *\FLH RNRA&R GQL SR
8("+ SRZLHG]LD& (QULFR %ULYLR U]JHF]JELWW.ZDGVY\ZJGRIRELD L EH]SL
=D ]DSURSRQRZDQ\PL SUJH] .( RJUDQLF]HQLDPL ]DJ4RVRZDa\
ZVWUWRWP VL RG JaRVX ’

‘FIH QLHM SUJHG GHF\]M .( F]JARQNyYyZ 3DUODPH QML X U
JHZROHQLD QD VWRVRZDQLH JOLIRVDWX Z 8¢
&\WXM A:H OHPEHUV RI WKH (XURSHDQ 3DUOLDPHQWHUQRIR &L
WKH RQIJREQURIVDO SURFHVV RI JO\SKRVDWHKHWRNWFWLYH VXEVW
ZLGHKO®HG KHUELFLGH
"AXUUHQWO\ ZLWQHVYV D PDMRU VFLHQWLILF FRQWURYHUV\ EH\
DQG WKH ,QWHUQDWLRQDO $JHQF\ IRU 5HVHDUFK RQ &DQFHG WRW
WKHFEQRJHQLFLW\ Rl JO\SKRVIFON GHGE Q) BBEFKDG FRWE®DW JO\SKR
KXPDQ FDUFLQRJHQ FDWHJRU\ $ WKH ()6$ SHHU UHYLHU®EDVHG
SRUWHXU OHPEHU 6WDWH %I5 FRQFOXGHG LQ 1RYHPEHRBSQLPFNKI
KD]JDUG WR KXPDQV DQG WKH HYLGHQFH GRHV QRW VXSSRUWLBOD

% =DND] VWRVRZDQLD JOLIRVDWX KHUELF\GyZ ED]XM F\FK QD J¢

‘LHOH NUDMyZ SURZLQFML L PLHMVRRZ\RRED QR ND MBiR] HOXE* RJ
F\GyZ ED]XM F\FK QD JOLIRVDFLH SR X]QDQLX SUJH] ,$5& DRHQG
WZyUF]HJR GOD OXG]L /LVW WDNLFK NUDMyZ SURZLQHEBDZLHW®DH
SUDFD

: UyG NUDMyZ NWyUH |DND]D4a\ OXE RJUDQLF]\4\ VSU]H®L* J
/DN D
&\WXM A6LQFH EHLQJ FODVVLILHG DV D SRVVLEOH FDURIWUQRJIHC
FHU VHYHUDO FR® RIUHVHMDNBLEWEG WKH VDOH RI JO\SKRVDW
%HUPXGD DQG 6UL /DQND ~

'"HF\]MD ZaDG] JUDQFML RJUDQLF]HQLD VSU]JHGD*\ 5RXQGXSX
&\WXM 26]WDQGDURZ\ SURGXNW ORQVDQWR ]DNODV\IEMR 205G D) L
QDG 5DN$58 MDNR ASUDZGRSRGREQLH UDNRWZYUF]\" ]JQLNQLH ]
7DN GHF\]M SRGM &R F]HUZFD VW HIRNXZ RJ DURFGR/ALLEN OL Q

UDSRUFLH ,$5& VWZLHUG]RQR *H AZ\ND]DQRIRWDSR Vy&Ey Z QK WINGAE
F\GX 5RXQGXS SRZRGXMH UDND X ]ZLHU] W = NROHL ] ZLHOX LQ
RG URNX ZLHG]LD& *H JOLIRVDW SRZRGXMH UDND X VVDNyZ D
'"HF\]MD )UR®ERIZIDE]HQLX RIJUDQLF]H Z VSUJHGD*\ 5RXQGXSX GOD
QLH MHVW Z\QLNLHP WURVNL SROLW\NyZ L XU] GQLNyZ R HRERZDW
6WRZDUJ\W]HQLD .ROXPHRIZREIL WR *H W\D NR SRIGERIOQY SRAMLA] H
G] F\FK PR*H GRSURZDG]LU GR SRZVWU]J\PDQLD NRQFHUQyYZ W\SX
JLHPLZQR\FL QD FDA\P ZLHFLH

1D SRF] WNX WHJR URNX WDNL SURFHV UR]JSRF] & VL HNDPHU\FF
HMHUWYZ ]D* GDAR ]DND]X VWRVRZDQLD SURGXNWyYZ ORQVDQWR
GRRPLDOO 6WUHHW -RXUQDO ASUJH&R*\4aR VL WR VSDGHN J\VNy

3U]JHZRGQLF] FIRBRRREBUPO®WNIH OHG\F]QHJR ]DDSHORZD& R 2
JORVDWX ]H Z]JO GyZ JGURZRWQ\FK
&\WXM 37KH 3URBWRIUGHQW HRIHWKHG LFDO $VVRFKDWLRIQDGREpIRD
EDQ RQ WKH :RUOGYV PRVW DXWH G RYHHILE WFKIE P DD \EKROWK ERQFH
FDO °



& $VSHNW\ SUDZQH

ORQVDQWR ZQLRVAR VSUDZ GR V GX SU]JHFLZNR 8U] GRZL GV
VWDQX .DPWMRURSIRZRGX *H Z4aDG]H .DO LIGUIRVD $O0® RIDADVAR\RRXE
GREQUDMRWZYUF]\FK« -H OL 77,3 OXE SRGRE®ISUWRIJRYJXBLH@HM G
FLH QDOH*\ VSRG]LHZDU VL ]QDF]QLH ZL FHM SRGRE Q\FK R(BLUD Z
VZRLFKDRENDL SUJHG ]DJUR*HQLD RALHJWHFWMMRR\ SURGXNWYZ N

&\WXM 320RQVDQWR VXHV &DOLIRUQLD IRU WU\LQJ WR SG FROVQKEF W
DJURFKHPLFDOV FRPSDQ\ VDLG LW ILOHG WKH VR®LWHDOKM D] VU
VHVVPHQW 2(++$ DQG WKH DJHQF\ V DFWLQJ GLUHFWRKH /M7X® HC
DIJEPHHQW SDVVHV ZH FDQ H[SHFW IDU PRUH ODZVXLWV WR BH EUR
WKDW WU\ WRHSURWRFW KHWKDUPIXO HIIHBW\RG]HQ.G®OLWRLUIDIA S5
QRZDBR3DAI JOLIRVDW GFS DD XGR S/RERIFRWLAF M ]\ F K «

7UJHM IDUPHU]\ L DJURQRP ] 1HEUDVNL VNDU* ORQVIRQURR R |
PDFMH R ]ZL JNX JOLIRVDWX@GLRWQ\G K 8 X] |ED B KL\ MFR MRI@EZMDKO HG R U
PDIMD OO\ VRXJKW WR GLVFUHGLW UHVHDUFK VKRZLQJ D OLER\ EH
VR
S0RQVDQWR FKDPSLRQHG IDOVLILHG GDWD D QGGKDR/XDR®EXNIIFN B O (
ORQVDQWR OHG D FDPSDLJQ RI PLVLQIRUPDWLRQ WR FRQWRIZQFH J
ODWLRQ WKDW 5RXQGXS LV VDIH ,WV FR@RPSODQDEHQWRE 8PDEZM

- 86$ PRWQRU]\U OHJDOQLH VWU HUHHRIRQ@SB \REDN 2GHF\]M ZaDG
-DFNVRQ Z 2UHJRQLH ]DWZLHUG]L4 V G]LD IHGHUDOQ\

E\WXWMWUIDOQLF DUH WDFNHQJIYXBVYQRWIKHHV ILIKW DIRR QV WD VI WD QUR.
QREHU RI FRXQWLHM OHQHEXSOWR(HEPURSIAFXOWLYDWLRQ WKURXJKF

$ IHGHUDODMNXGRHE BREXQWHFPHQHWRUXSROVHQW GHFUHH WKDW C
*(lJUHH ]JRQH D UXOLQJ ZKLFK RIILFLDOO\ SURWHFWY WBR GHFLU
HUV FRQVXPHUV DQG WKH HQYLURQPHQW 7KDW PHDQV RUSBWNQLF
WHFWHG IURP FKHPDRDOY GWRGXMHIE EX3RQW DQG RWKHU ELRWHF
WKH SDVVDJH FRIORWEMHDZ DW OHDVW QVILHW 18QFOKRBX.QJ LQ +DZDL
'DVKLQJWRQ DORQJ ZLWK DQRWKHU 2UHJRQ FRXQW\ $V WRH :DV
DUH RQ WKH KRUL]JRQ ZLVRKD&RV BN \DKOLID & REBIHVMWR IQORE R O (

' =DVDGD AVXEVWDQWLDO HTXLYDOHQFH  AUYZQRDRDXINRZARFL VN:

=DVDGD AVXEVWDQWLDO HTXLYDOHQFH  ]DVDGD AUyZQRED*QR
GD A]JDVDGQLF]JHM UyZQRZD*QR FIZQRILBIDHFQB W7 QR R D|PRR il *N R Z D (
SRRAYWD&4HM NRQZHQFMRQDOQHM WUDG\F\MQHM L RUJDQLF]QHM
=RVWDAaD RQD Z VSRVYE QLHMDVQ\ SU]\M WD SU]H] DPHU\NB\VN )
XQLNQQHIR EDGDQLD WRNVI\NRORJLF]JQHJR *\ZQR FL *02 L XaDWZL

6SHFMDOL FL AV Z VWDQLH URJUY*QLU EH] Z\M WNXMBQROIQIH
L HNRORJLF]JQHM W\ONR QD SRGVWD ZLD 4DNDD B\R RZ E LF B MW IV P VDH *W
*0 VRM RG NRQZHQFMRQDOQHM L HNRORJLF]QHM QD SRGVWDZLH
Q\ 1RVDWX «’ D

)DNW *H VSHFMDOL FL AV Z VWDQLH UR]JUYEQQIEHEPR @\IN NRNO
NREHQFMRQDOQHM L HNRORJLF]JQHM W\ONR QD SRGVWDZLH ]DZD!
QLHQLWMH SRPL G]\ JHQHW\F]QLH PRG\ILNRZDQ VRM D MHM RGSF
Q\FK WUDG\F\MQ\FK OXEGHANRQRIHGPFMR UYyZQRZD*QR FL RWyU
FL VNAaDG QLAN\RZVD Q BOLHD@FH T XL B



1DOH*\ SUJ\SRPQLHU *H Z 86%$ Z4D QLH QDABIRBY WDZALHR | BAA RAMA
ZHMVXEVWDQWLDORBVXN. BGREHRAFIHIR EDGDQLD WRNV\NRORJILF]QH.
QHM REDR

&\WXM 3*%XW %RK@HUWMi DEOH WR GLVFULPLQDWH EHWZHHQ RUJ
ZLWKRXW H[FHSWLRQ EDVHG RQ YLWDPLQVKBWZBQB BEAWMWLR GE
VR\EHDQV IURP ERWK FRQYHQWLRQDO DQG RUJDQLF E\ WKBLU JC
XFW IGXHW DV ZHOO D \H WXIEXDCCHIVEIHD DQQ®QPHURXYV FRPSRVLWLRC
7KH UHVWDVRIDHIWHG 38VLQJ GLITHUHQW QXWULWLRQDO [PQG HO
SOH ZH ZHUH DEOH WR GLVFULPLQDWH *0 FRQYHQWHRR Q®WLOGN

LV X EQMA D OH QRIQY D AHQ FRP S RV L W LIRVQMDICF \F K BWRRAWKEHBNGY VR\EHDQV’
L D

( *ZDA&WRZQ\ ZJURVW ]X*\FLD JOLIRVDWX L KHUELF\GyZ ED]XM F\
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