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$ SHYLVHG )UDPHZRUN IRU WKH *RYHUQDC
ODQDJHPHQW RI *UHHQ ,7

- 'DYLG 3DWyQ 5RPHUR
$4&/DE 6RIWZDUH 4XDOLW\ /DERUDWRU\ &LXGDG 5HDO 6SD
-RVH'DYLG 3DWRQ#JPDLO FRP

obuLb 7THUHVD %DOGDVVDUUH
'"HSDUWPHQW RI ,QIRUPDWLFV 8QLYHUWADWLRI, WDOL 3$OGR ORUR’
PDULDWHUHVD EDOGDVVDUUH#XQLED LW

ORLVpPV 5RGUtIXH]
$4&/DE 6RIWZDUH 4XDOLW\ /IDERUDWRU\ &LXGDG 5HDO 6SD
PURGULJXH]#DTFODE HV

ODULR 3LDWWLQL
$ODUFRYV 5HVHDUFK *URXS ,QVWLWXWIQ BA\VWMHERQRORJIJLHY DQG ,
8QLYHUVLW\ RI &DVWLOOD /D ODQFKD 8&/0 &LXGDG 5HDO 6.
ODULR 3LDWWLQL#XFOP HV

$SEVWUBFWAVDLQDELOLW\ LV QRW DQ WRGMDLAR @ HEW VR/L W \E HG RAPYHU DQ 8 D UM
IXWXUH DQG LQ WKH EDVH RI WRBOIWDRAMEWM BRG DRFHDHW)\, QRUPD
7HFKQRORJ\ ,7 LV SOD\LQJ D OHDBGERQJILWROMHUIQ WHKBWLRQE RURXQWEL
ZRUOG UHDOL]H WKH LPSRUWDW FEFH @ H FIWVHWH Q W7 JBIQE UDKMH VUMD DQ HF
VRFLDO DQG HFRQRPLF OHYHO 7KILRQVY Z&YRRDW H QRU PIR V K VRAUD D@D §
HQYLURIQPIEEW DQG GHPDQG VWDQGDUGY DQG JXLWKIOLQHV LQ WKLV
WUDQVIRUPDWLRQ WRZDUGV WKHD*BHRIRXD G VF KQIRW H/ IWPISIDWM  PLXW W. VE
DSSURDFKHG LQ VWDJHV DQG JRKHUQDQWHRR®GL P DQH HPHHND RRU W
UHDVRQ DIWHU GHYHORSLQJ DWSHONLR) RES ¥DMLGED I MHIU DHIV. LRYWO F
OHDUQHG DQG SRLQWYV RI LPSURYHPH QD WZRIl KADKYHH VFHDRURUQ Bl &7 HRUXWAL R\VQK H
RIDRYHUQDQFH DQG ODQDJHPHQW )UDNKHERUW URIY *YUHG QUDPHZRUN Z|
LQWHQG WR RIIHU D PRUH FRPSO HVQH ]D@G RQRO WR JHMIDEGX VRO WLRISO S P |
HYDOXDWH DQG LPSURYH DO®WLKRVRI DRYHEWD @RH DFX® PDRVDHHE HQ \
DUH WKH EDVLV Rl WKH SURAHNRHVUBHQFWLFKY WDHX OWW LREWDL QH
YDOLGDWLQJ WKH UHYLVHG IUDPB@RGNWG HRRBNWODQHW M D Y& IDRSGIHF D
RIITHULQJ D VROLG JXLGH WR RRJDUIGHXWORQ \L ALS0 WAKHHQ W HH NROUOAK\D WH
LPSURYH *UHHQ ,7

.H\ZRUGRYHUQDQFH ODQDJHPHQW $XGLW *UHBRWXUGWMWDLQDELOLW

ORGHO ,62 ,(&
&DWHJIRWULHV

,QWURGXFWLRQ

6XVWDLQDELOLW\ LV WUDQVIRUPRQQ R U XORANMDGD GG QFFHHS RIKWM * Z
>%UXQGWODQG HW DO @ DSSHDWMG VWDRPH LQD®XKRFOM/VDR U
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RI KXPDQNLQG IRU D VXVWDLQDE®BVGHYRORISBHQWP \DXV WOH QT
RI D IHZ WR D QHHG RI PDQ\

6XFK LV WKH LPSRUWDQFH RI VR@ W RIL Q\DKEH. ® DW Q VR IE MM FVDLVY ElP
RI JRYHUQPHQWDO RUJDQL]DWLRQV D WRI)GQW KM B YVIOG DIK L F |
WKH 8QLWHG 1DWLRQV 81 WR DFEWHLY} DODXY WHD D MEKOUR B HY B
$JHQGD IRU WKH \HDU ZLWK V 1RRDOWK HD /K VW DW@LEE W
GHYHORSPHQW >8QLWHG 1DWLRQV @ LQ ZKLFK WKH\ GHFO

3:H DUH GHWHUPLQHG WR SURWHFW WKH BIXKDQHW IURP GHJUI

VXVWDLQDEOH FRQVXPSWLRQ DQG SURGXFENL RIG VRXWWBYQDEO

DQG WDNLQJ XUJHQW DFWLRQ RQ FOLPDWHRIFWEK®JH VR WKDW
SUHVHQW DQG IXWXUH JHQHUDWLRQV’

2QH Rl WKH DUHDV WKDW RUJDQL$BWLR®W RHRX Y& JWWKN IR
LPSOHPHQW VXVWDLQDELOLW\ LV WKH DUHD RI ,QIRUPDWLRQ 7

*DUWQHU ,QF RQH RI WKH PRWWKL R SIRWHDD R W, D GAMLW RRID WLH
WIKDWREDO FDUERQ HPLVVLRQV DWWULEWWDW@&H WHMRI7 KDYH EH
ZRUOG WRWDOV DERXW WKH VDVHKDIKWKH DLBOGOIN HQRBXNG/ U
QDWLRQ WR®IMV @ ,Q DGGLWLRQ WKIKFRSDODLQ\RU\ ILUP OF.L
,QF GHGLFDWHG WR VWUDWHJMWHBOWBDER BQWRWSXHYW KDV S|
WKH ,7 VHFWRU ZLOO WULSOH GXU+®MERKH % URPDORIRPI WR
WKH VDPH LGHD Rl WKH (ULFVWRY RQ J\URLYDSHURLR @ MWL QWU B R
DOPRVW RI WKH WRWDO HOHFWHEWRNW RZQQI P8 WIL\R QV R | WK}
LQFUHDVLQJ QXPEHU RI GHYLFHV DV>ZHIORVDRQVR W&EH QHWZRL

7KDW LV ZK\ WKH ILHOG RI *UHHQ WR KDKHHIRHOWRLG. QUHV SR
GHILQEWKRQ/WXG\ DQG SUDFWLFH RI GHVIWRD BEXIDOBGDQG XVH F
LQIRUPDWLRQ WHFKQRORJLHV ZLWK D VBRGHWIOLWILRSDFW RQ
DGDSWHG IURP >&DOHUR DQG 3LDWWLQL @

JURP WKLV GHILQLWLRQ ZH FD@RVHBHWRD,W MK 8 RAVD [R®D @ E WIRF
UHGXFH WKH LPSDFW WKDW ,7 \K® W R Q MKYHH HIDQW D URUQLFGHIGIVIW FE XO\M
WKH HQYLURQPHQWDO LPSDFW RHWKH BHVIWS 0 MWFHOHW DR @ DR WK
7KDW LV ZK\ *UHHQ ,7 FDQ DQG PR \6\WM LEWS M D\G HYWW RIRG G H RHFQ &

WKH LGHD SURSRVHG E\ >(UGpO\L @
X *UHHQ EMQ7ZKLFK ,7 LV XQGHUVWRRG@WBHFDSBSQFHWDWRU R
Rl >8QKHONDU @ SURYLGLQJ WNKWH RW FBROVUMMHHGHG W

QDWXUH LQ GLYHUVH DUHDV WR{ERD®GQHULKFRG RWKKH LQ D
HQYLURQPHQW

X *UHHQ LOQ,ZKLFK ,7 LV XQGHUVWRRG DIVLWSHBGXFHU WK|
KDV DQ LPSDFW RQ WKH HQYLUR®BWQRQGXEBGWWRKIHWY HQI
HPLVVLRQV LW SURGXFHV ZKLFK LPSDFW PXVW WKHUHIRU

JRUWXQDWHO\ *UHHQ ,7 LV PRUH W KPOUY QW DHMLR QIVQISU PR U H
UHDOL]LQJ WKH LPSRUWDQFH DQHGPHAWHYYLWRPRI IRKPVRDUHD
VXVWDLQDEOH VROXWLRQV ZRWKUQ WKHLW SSAREGN VAV D Q@ S H|
DQG -L @ ,Q IDFW ODUJH SDWWQRI WRFSBIWRRURZDRBD\D LV
VXVWDLQDEOH SURGXFW >&D]LHU D@E& MWRBNWKHU Z@W B KKOMK R [
UHDVRQV KDV OHG WR *UHHQ ,7KDQG HIQF RPGIHILD O RRASMDVLLQDLEY
EXVLQHVV DGYDQWDJH >:LPPHU HW DO @ >6LPPRQGYV DQG ¢
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+RZHYHU RUJDQL]DWLRQV KDYH D WBHPDW KD @& WF K HD IJD L C
LPSOHPHQWDWLRQ HYDOXDWLRQSDRQBWILFESIWVRLYG DHQ RURD ®U HHG
DQG VWDQGDUGL]HG ZD\ GXH WR WXGDQRQY BREWRHQEHVRI VW
SUDFWLFHV DPRQJ RWKHUV WKBWWYQH5RBHERILCFQ & R3 I*JW WQ Q

@ >&DOHUR DQG 3LDWWLQL @ >*DUFtD @lHIHXDH V¥ W VD D O

@ >1DXPDQQ HW DO @

,Q IDFW PDQ\ RUJDQL]DWLRQV DOUHDWM KIRFHLDSOURJIUDPV
UHVSRQVLELOLW\ HQHUJ\ VDYLQJ RRGW ULEWWLRK\ R BRROR.
NQRZ KRZ WR DSSURDFK WKH *UHNQL V7 K MXHQ LSYH HVRMS ORH RVIKV
DXWKRUV RI WKH SUHVHQW VWXGDQWKB $S@ELY HWWLHN RO &IVV W L C
VRPH VRIWZDUH IDFWRULHV FORVHWRRH WP ZEH P K Q WVADWH RXQM V
RI *UHHQ ,7 FDUULHG RXW XQ G HIX WWWKRIZ @ R UQRWHA WIIR Z WR QR
JRYHUQ DQG PDQDJH VXFK LPSOHPHFWRPWRLWRAWDQ @UDSSURSU

7KHUHIRUH ZLWK WKH IRUHJRLQJVM) YPHO\GLRBOH RG HY KD RS H
3*RYHUQDQFH DQG ODQDJHPHQW )UDRPZRRAN RRU WUSHHQ ,7°
>3DWyQ 5RPHUR HW DO @ ,Q WAKKNGI LKAV QHHFAAL\RIU\ Z H
FKDUDFWHULVWLFV WR GHILQH KIPSDHPHOW WILEGE RXGRWHWRB C
DQG PDQDJHPHQW RI *UHHQ ,7 LQ WKH RUJDQL]DWLRQV

$IWHU FDUU\LQJ RXW GLITHUHQW YDZH REW DR QY & LDNWKHW K H \* (
RI OHVVRQV OHDUQHG WKDW KHO S HI® XKHZRIINR YRE WBLRQ B J DQC
D QHZ DQG PRUH VROLG YHUVLRQ SWHWHQ@W, VW XG\WV XIR SIUQ WHKH\
D UHYLVHG IUDPHZRUN IRU WKH JRYHQQD Q MK DRG] R ZEDREFKP HQ\
ZH LQWHQG WR VKRZ WKH SURJUDWWH IVKDW ZHO 6 HR\D IWKBIG® HIZC
FKDUDFWHULVWLFV DQG PDLQ FKDQJHV SHUIRUPHG LQ WKH *0*

JLNHZLVH WKH *0*,7 UHSUHVHQ@WW KD UHMISH.F MF IVGRW WOKGHY D
SUHYLRXV YHUVLRQ DQG WKH DUBB MR 2K AKL QWO LIRIPR G Q AR
SURFHVVHV ZKLFK DOORZ FRY HUR®QJDXOLPDEWIVRQ@HVQ B RHVIVR-
*UHHQ ,7 WKH SUHYLRXV YHUVLR\HGBQOR MRMHUBIGH® KH P RAKW
GLIITHUHQWLDW L RQ HPHD@ HEDEHBNHAHH @ @KLIZFK KHOSY WR EHWWHU
XQGHUVWDQG WKH SUDFWLFHW RQHMVKS N FU HIMD B B QDMK WWR B QG D,
DGDSWDWLRQ DQG LQFOXVLRQ RI DQPREHA&GHYHEBRSHG PDW.
VSHFLILFDOO\ IRU WKH *0*,7 K WHKKH KZHK@RDH VBRI RAFHWWA  RIX
LPSOHPHQWDWLRQ HYDOXDWLRQ DQGVLPSHRDPMWRIFEQMQ®RI *UH
SURJUHVVLYH PDQQHU DPRQJ RWKHU FKDQJHYV

7KH UHVW Rl WKH SUHVHQW VWMKGEW LR QR U FR@WIDE QIVV WRB O
EDFNJURXQG DERXW WKH JRYHUQDQFR ® QK HP PQIVDHPIHDW R
PRGHOV LQ WKLV FRQWH[W DV H HCOO HD \R BWKBIL QH G VIRGRWP OWKIHU
YDOLGDWLRQV RI WKH *0*,7 6 IDRVBELR B Z BSKIHWBRMHA/U WAKM LFE D LI
WKH UHYRYHMGQDQFH DQG ODQDJHPHQW )UBFPHIZRRN IRU *UHHQ
GHVFULEHV WKH YDOLGDWLRQ SHBPRRIWNP HIGQDLOK WBKIEW URQY LV F
VKRZV WKH FRQFOXVLRQV DQG WKH SURSRVDOV IRU IXWXUH ZR
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%DFNJURXQG

*RYHUQDQFH DQG ODQDJHPHQW RI *UHHQ ,7

7KH JRYHUQDQFH DQG PDQDJHPH@WR DD ON EN VIXDQHDP DQWD O
>%DGHU @ :KLOH JRYHUQDQFH IWKUHWIS\RQRILERE HWR WD GIF WL
SUDFWLFHV WKDW HQVXUH WKDKH WK S HRWDDLLR QW LRIQ DIOO PLHA
VWDNHKROGHUV PDQDJHPHQW LVLQHYVDREERQM URWD GIOTIQ R OC
SURFHVVHY DQG DVVHWYV WR DNKRHWH W R H JDENM HFWILR @ V 7IX®IG H
ZLWKRXW KDYLQJ HVWDEOLVKHG WRB DRIYDU QW EW IDRB®R VDI H
WR FDUU\ RXW LQ D FRUUHFW PBGWBMWLR® QWR DU RK H DIQRG
LPSURYHPHQW RI DOO WKH DWSBR FREW B L @ MKHDHIS B F VW @ HIGHY XOC
EHQHILWYV LQ WKLV UHJDUG

JURP WKH SRLQW RI YLHZ RI ,7 REHERUNNVKH PR KM ARPIDUHEW H
LV &2%,ZRQWURO 2EMHFWLYHV IRU ,QIRUPDWSR® DQG UHODWI

@ D IUDPHZRUN GHYHQRRBWRD ®\LREBBHSVWHPY $XGLW DQG &F
$VVRFLDWHRRXJK WKLV IUDPHZRUN D IRS®H RNQMADMILRALVKH G
DQG PDLQO\ WKH FRQWURO DQG DXHQW RI @/K HHLRHYQHW QLG P D
RI ,7 VXFK DV VHFXULW\ ULVN®RHWBRW+ RDHNYHHUXCWB LQDELOL
DFFRXQW DV DQRWKHU DUHD DQG LQFUHDVLQJO\ LPSRUWDQW

7DNLQJ LQWR DFFRXQW WKLV GHILFLH®FWLQ SWRAHERY,7 |ULC
DQG 3LDWWLQL @ ZH FDUULHG\ R&OS D>%WWGNHRDMWFDPDSSLQ

@ >.LWFKHQKDP @ >3HWHUVBRZHWKBIOVWDWS RQ WK B HUU V
RI WKH DUHD RI JRYHUQDQFH PDQDJHPHQW DQG DXGLWLQJ RI

7KLV 606 GHPRQVWUDWHY WKH QR DHGEWN IRH \& K B AWK 6 B ORI\ *Q R
H[LVWHQFH RI IUDPHZRUNV VWEE&DLOGW KV W PG HHDVR D HREY R U QUK
PDQDJHPHQW DQG DXGLWLQJ RI *UHKQV7RQQ@\I VAR WWKX G LED\6 XV
FORVHO\ UHODWHG WR WKLV DUHDR QM D\DWD /DVOAG L ¥ *BDIEW KHOV W L
RI WKH DUW RI WKH *UHHQ ,7 D Q GRRIGHFON UK W D X\GKHV I PLSR WK §
UHJDUG DQG VHFRQG VWXG\ >*UDRKRHG DONHG R VIKRVEZ M U M &
DXGLWRUV IURP GLIIHUHQW RUUDRSIMWRRYVDRG SHIGRDMM\RLGR O\C
H[SHULHQFHV DERXW *UHHQ ,7

$OVR DV JUD\ OLWHUDWXUH ZHQKRDW H QR®RGHEZRPRWY &K HUK MW
VWXGLHV IRXQG LQ WKH 606JWHKRW JRYH UG DE FB QMD RO JHPLHQ BY
DXGLWLQJ Rl *UHHQ ,7 RQ WKH RQHHWREW\DDXBODOUDLYV DERXF
WKH *UHHQ ,7 SUDFWLFHV WKDMG R W D\ K DRXLIR Q2K E DK W KRHX &/ D@
RI H[SHULHQFH Rl WKH RUJD Q PjR@AM\R QD WIKGWKQE UW VISH E & HIQMW
ZKDW WKH\ VKRXOG GR LQ WKH |XW XJLHV W QI WKKL \R SISRASWM K Q!
HVSHFLDOO\ IRU DXGLWRUV DQGPR® WKK® R\GKIOW KILEE DQBGXG
SURSRVHV GLIIHUHQW FKDUDFWH WL ¥ WX R Y QVK B WHBQG L7WRUG/L WK
DQG DOVR KLJKOLJKWY WKH QRQVADQWBQEN RIRI WD BB ERUIQW IDQ
DXGLW WKH *UHHQ ,7

7KDW LV ZK\ NHHSLQJ LQ PLQG DOQHRIGWKR GERMNERISQG VHI
FRPPRQ IUDPHZRUN WR KHOS RUJDMH]DWGRIQR/SURS B HPHOW H
SUDFWLFHV Rl *UHHQ ,7 ZH GHYHORRYE MO AHUNQYGYHUVLR
ODQDJHPHQW )UDPHZRUNOIRU *UHHB@WFHQ 5RPHUR HW DO @
&XUUHQWO\ DIWHU FDUU\LQJ RXWOY,HYHUDDH YIODDLME DWLRQV 2
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UHLQIRUFHG DQG LPSURYHG WKH BJDPIBZRWH XREQHZA $HQ Y DRBR L
WKH *0*,7 ZKRVH QRYHOWLHYV DQ® MIKH FKID\OHEW MWK GUHV

ODWXULW\ ORGHOV RI *UHHQ ,7

ODWXULW\ PRGHOV DUH RQH RI \RKHDRRYDWURKIX Q@ QVRKE Y UXVHB
IRU JUHDWHU HIILFLHQF\ D QEBXM LIGIFV DHGIDYY DQ GH OIG DVOWR J
JUHDWHU EHQHILWY DQG DQ LQFUHDVH LQ EXVLQHVV YDOXH

$ PDWXULW\ PRGHO LV D VWU SR\ R WH 6 HWH VP HRD \HXOUHHPRHHIDWW WRH
DQDO\VLV FULWHULD HWF WHKDMWRDQBREKN D@ RiLY.DDOQLD) /N LR &
LPSOHPHQWY EHVW SUDFWLFHRRSD MBHMKHEHP ZX WIKQWW D @G HD
LGHQWLI\LQJ WKRVH JDSV DQG RU 2MDR@® HPXWHY RF XAK WK D Q
LPSURYH DQG WR HVWDEOLVK D HQRFHVUR R WKRHQSRIQWR R YPHE
RI WKH RUJDQL]DWLRQV LW RITHRQ D Q% LIGHHS URRY MAHHQ WP 80 EPIN
SUDFWLFHV LQ D GHWHUPLQHG D UWR R QROQO RZPLSIUIR B HPRIGWP D S
WKURXJK HYROXWLRQDU\ VWHSV |UWRXUWHKB QR Y O/ QRLYDIWL WHR W
SURFHVVHYV

7KDW LV ZK\ WKH GHYHORSPHQWVRHD RKDFRPHER UNVWKBW IHR\
WKH LPSOHPHQWDWLRQ FRQW WRO DUIF WREHUR YIHPEH RW R U R FMAL
LQ DQ\ EXVLQHVV DUHD PXVW EH DVF RR P35 PQMWME EW WKRIGEH DY H (
WKDW DOORZV WR FDUU\ RXW DO G GV KHYG DFRILROMW LYHDZDLP S C

7KHUHIRUH ZLWK WKH DLP Rl GHYHOR 3L QUUN \F RV PWION\ PRGF
ZH FDUU\ RXW DQ 606 WR NQRZ W KM PD\W KWW L ® RAGKIHD D WHKCD /|
*UHHQ ,7 DQG VXVWDLQDELOLWG QQUHABEWHQ 5RZKHER HW LI)F C

@

7KLV 606 VKRZV WKH QRYHOW)\ RUMNKLRREHOE RQEUWKB (FRED)
H[LVWHQFH RI D VROLG DQG YDIQGDWID® @ WXUMWKHPREWE GRH\
UHODWHG ZLWK VXVWDLQDE L QKWW R DW B WA WR GRARG HRO VWM IREX R ® W\Hk
UHODWHG ZLWK WKH DUHD R *HOGID\GHG PD WDHKHMK\ PRIGIHHTV , ¥V WX
RQO\ DUH YDOLGDWHG DQG KLJKO DIKS/DH G DED NV IS RPFRRAWWD GR P
>%XFKDOFHYRYD @ >&XUOH\ HW @O0 +RZH@ HUr DION HE ©WR WD O
SRVVLEOH WR DGDSW RU XVH WIKMRH H DREKWR @QHD GGIIDDN SALR\GR ¥
GLIIHUHQW SUREOHP WKDW LV QRRI IVXSHOLPPDEOH WR WKH FKDU

7KXV RQFH ZH DQDO\JHG WKH VWBWW XU LWK P G MO R | DAUKIHD * U
DQG EDVHG RQ WKH UHVXOWV REWDRGHI® IRU GHYHHORSHG D ILU

>3DWyQ 5RPHUR HW DO @ ED&HG RQ@ WBKXHJ UGRQW \ >
DIWHU FDUU\LQJ RXW VHYHUDO7YDODGBWLRH V6ZL\W& ERWK WKH
EDVHG PDWXULW\ PRGHO IRU WKH *0*%3GDWEHIE KBV LR RORSFH
WKH PDWXULW\ PRGHO IRU WKH *0*,7& IRODRZALQRIWKH QHZ ,
VWDQGDUGV DV H[SODLQHG LQ PRUH GHWDLO LQ 6HFWLRQ

/JHVVRQV /HDUQHG IURP WKH )EtRNHUQHUQYRKR QD ®E WKH
ODQDJHPHQW )UDPHZRUN IRU *UHHQ ,7°

2QH RI WKH PRVW LPSRUWD QW PPRH; MLQ® R L ¥ DQWGWHWLROIQNVIW Z& R
DUH WKH OHVVRQV OHDUQHG 7KDG@FND\Q WIRQ GV KH) ® HMR/RYHY OH
GHILFLHQFLHV RU SUREOHPV WKW 2 R B QKW RARQVILEHQW 1$® LF
ZHUH ZURQJ DV ZHOO DV UHILQLQJYDQGAPWURYLQJ WKH REMH!
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'XULQJ WKH YDOLGDWLRQV WKDW ZHWRKDJURXLIHKGD RKHAU ZH W IR IW K
IRFXV JURXSY DQG D FRXSOH RI FIDOH VW@ G ZHVREIDM YXH ERP HU
VHW RI OHVVRQV OHDUQHG WK®PWREDWR\KBQSHRR XM LE BW K. LRI @ F
RI WKH IUDPHZRUN DV ZHOO DV WR UHILQH H[SDQG DQG LPSUF

7KH ILUVW OHVVRQ ZH OHDU Q@ HREUZR Y JDM\HBWRQ@ GAK M/ S [EIRLUFUHD
XQGHUVWDQG DQG LQWHUSUHWRVRWHH ARQPHERWYNRIHWEHFH QDB
WKRVH RI WKH SURFHVV HQDEORU*UKHQ LV BQXE WRHWKDHF R RRVF
VWDQGDUGVY IUDPHZRUNV DQGJRW GE NWKD V8 WD/EIVQ G B V GLLQH WIKQ
VWUHQJWKHQ WKH FRQFHSWV RI *UBWQR,@ DOSYSROLLGH\Q W KVLK\D I/ UHHD
DFFRUGLQJ WR LWV RZQ FULWHULIWK7KWY ®RQOXRQ M D ¥ @GH.& FXR
LQ GHWDLO LQ 6HFWLRQ

BHFRQG ZKHQ ZH FDUULHG RXW WEGHWRDRH WWXQ®LHN FRQG
IROORZLQJ WKH DXGLW TXHVWEFERQV WXH W HIHOH MDD WB HVE® H B G C
IRU D PDWXULW\ PRGHO 7KLV RIIDW KU X\WWR RGHRZ L \Z H) H ¥ 1D \D\KIDW\
DOO WKH SURFHVVHV ZLWKRXWWKDW LVWZIQWWRRW E R Q\ZHGQUWE
VRPH SURFHVVHV GHSHQGHG R QERRIQD BDHIGF IRH) RV MKIOIVG MG
ZLWK WKRVH WKDW KDG WR EHIROH OWHKIEQINY WIRHW KBIVG\H S & DRIS
RI D PDWXULW\ PRGHO WKH ZKR,UHZRX0D G XDHVY R®S K DIVHHG RO GG H
FDUULHG RXW LQ D JUDGXDO DQA®VRUEDYLFHSURFHVRHAXVLQ WK
ILUVW SODFH DQG JRLQJ XS WRZDPSGRFRRAVH W DHF WK A VIHQ @ FR
SURFHVVHV ZHUH EHLQJ IXOILOM®HG W KAWIDRMDXULWH P RGIHECH E DL\
RQ WKH ,62 ,(& GHYHORSHG IRU WKH *0*,7

7KLUG UHODWHG WR WKH ILUV®LDHY WRD O WD K HP G FREBRNVD/L R F
WKH RUJDQL]DWLRQV ZH LQWH U Y UHHZFHG K X G GPHUOA WSIURE LOGHIP B Q. (
LQWHUSUHWLQJ WKH DFWLYLWLKH\RIVEKFLISBRWRY YHNHRI , W KRH
IUDPHZRUN 7KH RUJDQL]DWLRQV GILG®G GHRGVDNBRZW.D VDK B F \V E WX
RU QRW DV WKH\ ZHUH GLVRULHQWHKDWD & HARFD KN VH B GZ RH W R
ZKHWKHU LW ZDV WR UHGXFHUWHK H. WPBMWF W R IXWK H 7, W RWYHH®X R
LPSDFW RI GLIIHUHQW DUHDV Rl WWKKHEX\LIGO BRW ERUBKHPMOQ
LQWHUSUHW WKH VFRSH RI HDFIG DAFFRAH. YQLHWM\G AKRI WEGHIIR M BIH QW LWD
EHWZHHP Q DQIBHHQ LQ WKH DFWLYLWLHV RI HDFK RI WKH SUF
IUDPHZRUN 'HWDLOV RQ WKH VRIDWMR®R EHMWHBHGLJI WKH GLII
DQ®WHHQ DYH7VKRZQ LQ 6HFWLRQ

J)LQDOO\ WKH YDOLGDWLRQV P D/GHIDWOXHR KIHGE QI IRRIFF HABK IR X U
EHJLQQLQJ WR LQFOXGH PRUH SURFHXN FHRQDOQ GMWFL GHGPWRR U N
DGDSW DQG LQFOXGH LQ WKH *0*,7&2% WKHIUDBHRRUNVHV RI V
> 6$8&$% @ WKDW ZH FRQVLGHKHPRMM G QR VB \HUSIODVOHGE W R
>3DWyQ 5RPHUR HW DO @ FRQVRIJEVMA WD W R URRERV RUQFRQEHSW
WR REWDLQ WKH QHFHVVDU\ HISWHKHH®EFR FW R VIHJ/F X &B%WYKH UM
WKH *0*,7 7KH YDOLGDWLRQV FDUULMKR RXEN XA WK HVKH *0
YLDELOLW\ RI WKH IUDPHZRUN ZBLFRLGWSZRWHKGWXH EOQWVGE FVV
FKDUDFWHULVWLFV WR EH FRQMWLGWHKHG HY VROV @ HD U@KGL WIVC
UHDIILUP WKH QHHG WR LQFOXGHNVWK HS 2% VW RU DAPKIHZ FSUWNR FAHR/ V
UHLQIRUFH DQG H[SDQG WKH VFRSH R0 HY KHQ 60 H ® DAERZIDUINGH/GP R |
SURFHVVHV ,Q 6HFWLRQ W KSHU RO AU XM VRLAD RV KHK HOVH7  QH Z
LV VKRZQ LQ GHWDLO
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$ SHYLV*"REHUQDQFH DQG ODQDJHPHQW )UDPHZRUN
T

7KH FKDQJHV PDGH LQ WKLV "RYHRI@® QA \DLR® FIQW KHP HQW
JUDPHZRUN IRU *@*HHQ ,7DUH VKRZQ LQ WKH IROORZLQJ VXE VH

8SGDWHG 6WUXFWXUH RI WKH )UDPHZRUN

,Q WKH *0*,7 D QHZ VHFWLRQ KDV EHHQGDWGEWE WXIFM/ LRQ ,9
LV DV IROORZV

X 6HFWLRQFEK FRQWDLQV WKH QHFHVVDWH\PR QRAHBKH WR XQ
IUDPHZRUN 2Q WKH RQH KDQG DQ RGHDYIGH ZRRI WKH *UHF
WKH RWKHU KDQG WKH EDVLF DUFKLWEAWXEBIQRI &2%,7 |
EH DGDSWHG WR WKH VSHFLILF QHHGV RI *UHHQ ,7

X 6HFWLRW LV WKH PDLQ SDUW RI WKH IUDHPHRIRUN DQG LW I
WKH HQDEOHUV HVWDEOLVKHG E\ERHRMWRH WSHFHMWBDEOLVK
HQDEOHUV IRU *UHHQ ,7 VSHFLI\DQG LP® GHIHPHDWKH JRY
FKDUDFWHULVWLFV Rl *UHHQ ,7 7KHVH HQDEOHUV DUH WK

3ULQFLSOHV SROLFLHV DQG IUDRHZRUNV WKDW DUH VS

3URFHVVHV UHODWHG WR *UHHQ ,7

2UJDQL]DWLRQDO VWUXFWXUHV WKDW DUH VSHFLILF WR

&XOWXUH HWKLFV DQG EHKDYLRU WKDW DUH VSHFLILF

,QIRUPDWLRQ WKDW LV VSHFLILF WR *UHHQ ,7

BHUYLFHV LQIUDVWUXFWXUH DQG BOS@GLFDWLRQV WKD\

3HRSOH VNLOOV DQG FRPSHWHQFLHV WKDW DUH VSHFL

X 6HFWLRMKLY VHFWLRQ SURSRVHV D JXLEGWHRW IUDPHZRUN |
,7 DXGLWV ZKLFK LQFOXGHV DROPWX HUSIKIIV HVDW R UWO OR Z
DV ZHOO DV WKH DVSHFWV WWR EXHNFRVQ\RLGBH WHRGE Bl QIEV WHKE
WDNLQJ DV D EDVLV WKH HQDEOHDYPHZRURHBDL@BMHFWLRQ
WKH SURFHVVHV HQDEOHU

X 6HFWLRWKLY LV WKH QHZ VHFWLRQ WIRIDWEG KBV \ELHRHD LQF O X
RI WKH IUDPHZRUN DQG LQFOXGHV D RDWXULW\ PRGHO ED
WR DVVHVV WKH JRYHUQDQFH DQG® PDIID/ IR PMXW LR\ WKH *
PRGHO WKH PDWXULW\ OHYHOV FIURFHVY HY DB HWW® E O
WR *UHHQ ,7 DUH FDWHJRUL]HG YLHOWD FIO K RUKWYXH P DW>
DWWULEXWHV RI WKH GLIIHUHQWKBURPHDEHULWUH GHVI
GLPHQVLRQ RI WKH SURFHVVHY DUH HVWDEOLVKHG FI 6H

000000

&KDQJHV LQ WKH (QDEOHU RI 3URFHVVHV RI *UHHQ ,7
'LIlTHUHQWLDWLRQ EHWZHHQ *UHHQ E\ ,7 DQG *UHHQ LQ ,7

2QH RI WKH PDLQ DQG PRVW L P SRWMDMVR G KDIQD)W VKDWY \EKH QG PD
LQ WKH DFWLYLWLHV RI HDFK R UDHWH B A LRIHWWKHKIH SFEIRRFESHYIVIHYF H
QRW RI HDFK SURFHNY BE@EZHOQQ ,7
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JLUVW RI DOO LW LV LPSRUWG B M QURWHRIOW BEHE HDFK RI WKH
*UHHQ L@QR,Z DSSOLHG VSHFLILFDOO\ WIRQW KD SDRIFPINGWV R1 JRY

X *UHHQ E\ZKHQ ,7 LV XQGHUVWRRG DV *UHHQ ,7 WRROV
JRYHUQDQFH DQG PDQDJHPHQVR FR DAUDWNWHR IL B WIL A MQRVK H
NLQGV LQ GLIIHUHQW DUHDV RI @/&HVERW QHYIVEIOH ZO\HQ Y
XVLQJ ,7 DUH LGHQWLILHG GHILQH HVWDEOLVK HWF

X *UHHQ LZXHQ LQ ,7 HOHPHQWY DUH FRQWL @ZHKWIOG *UHHQ ,7 |
D VSHFLILF ,7 HOHPHQW LQF OXGHMVDRER SVMR KNGS Q HG KRB
LWV LPSDFW RQ WKH HQYLURQPHQW

6R EDVHG RQ WKH OHVVRQV OHDUQHG W BERXMW. QHWKURP W
WKH *0*,7 ZH UHDOL]HG WK DWEWRB GV B D SISHN Q Q7DL YHYQHHUAD
ZD\ WKURXJK WKH IUDPHZRUN LQ D\QWDX G D\ ORHU SAKIHFW L PB @ H PO
PRVW FDVHV WKH RUJDQL]DWLRQV ZHDUHDFRDMNHG ZAUKH\ GLC
GHDOLQJ ZLWK *UHHQ ,7 SUDFWHBH R RW VOR W QDEHI Y W IZ@& WHKH\
RI WKLV WHUP 2QFH ZH H[SODRQBIQW R W KR QP/D W B HIHUM R Q WK HU
WKH SRLQW RI YLHZ RUMWHK® \F Q®ZRH @/ HQRPNH\ EHIDQ WR
XQGHUVWDQG HYHU\WKLQJ EHW WHHUV DHQDGY MHUH \ 7IIRX\Q GWW K HP DK R
UHFRPPHQGDWLRQ ZH REWDLQHG |UW PDRWH QK B W VRZR/ VI BV PWF
LQ WKH SURFHVVHV DQG PDNH \(SHFWILESMBRWVRDQG RU LPSOF
*UHHQ LQ ,7

7KDW LV ZK\ ZH GHFLGHG WR HVWDE GIOUKHBQ/SHFLILF GLIIHUF
DQ®WHHQ LQ WKH GLIIHUHQW SURFHVVHV RIGWEBHHDOFK? 7R GR W
RI WKH VSHFLILF *UHHQ ,7 DFRWMYEMAL RV W/IK FUSHHRRE HINAVUHHWQ WQS U |
E\ ,DFWLYLWUHWQDQBFWLYLWLHV ,Q WKH )LJIXUH DV H[DP
GLIIHUHQWLDWLRQ FDUULHG RXWSU® RWKLHF B RV I(YOLWS HR FRH WK H |
LV VKRZQ ('0 + (YDOXDWH 'LUHFW DQG ORQLWRU

$V ZH FDQ VHH LQ WKH )LIXUH *WHHQ ®\.FHUHRWLDWLRQ EH
LQ KDV QRW EHHQ GRQH LQ WKH VSHFUDERMLBISXWRLD QE RRWS X
EHFDXVH ZH EHOLHYH WKDW DOWHKWRKRIQ QM H & WW R HK B/KID \U B Q
GLVWLQFWLRQ EHWZHHQ WKHVH WZR WWD® X DLW HWHKIHF B FSAULDYALWMLL
RI WKH SURFHVVHV WKLV GLIIHUH®YDWRMMQRBHVY MWK H B HFSDNVAH L
WKHVH FDQ EH WUHDWHG LQ D)W QRIQ LFFD ¥ IX\D WH. GIFHW D B ORLW XIHGS
H[DPSOH D JHQHUDO *3ULQFLSOHV \RGHDBHILWK VISGWKR¥IK W
*UHHQ LQ ,7 SUDFWLFHV ,Q DGGLWLRQ WA HRUQBRWHK DQG R>
*UHHQ B\G@HHQ LQ ,7
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EDMO1: Practices, Inputs/Outputs and Activities of the Process that are specific to Green IT

From Description To

Description

EDMO01.01 Evaluate the governance system
Identify the stakeholders and commit to them
continually, document the understanding of the
requirements and project the current and future
design of governance of Green IT.

Outside the
scope of the Legal, regulatory and Eggg; 812

Governance contractual

and requirements, as well | Principles of Green IT ﬁgg} gi
Management | as trends and factors AP002‘01
Framework for | that affect Green IT AP002.05
Green IT ’

1. Analyze and identify the internal and external factors of the context of the organization (legal, regulatory and contractual
requirements, trends...) that might have an influence on the design of the governance of Green by IT.

2. Evaluate and determine the role and relevance of Green by IT, and compliance with it, as regards the needs of the organization
and the legal and regulatory requirements.

3. Define the principles of Green IT that will guide the design of the enablers of Green by IT.

4. Understand the organizational culture of the decision-making and establish an optimal model in the decision-making of Green by IT.

1. Analyze and identify the sustainability factors (legal, regulatory and contractual requirements, trends...) that might have an
influence on the design of the IT govemnance.

2. Evaluate and determine the role and relevance of Green in IT, and compliance with it, as regards the needs of the organization and
the legal and regulatory requirements.

3. Define the principles of Green IT that will guide the design of the enablers IT.

4. Understand the organizational culture of the decision-making and establish an optimal model in the decision-making of IT that
takes into account the Green IT.

JLIXUH 'LITHUHQWLDWLRQ EHWZHHQ *RWHWL®W\L HVDRJGNKUHHHQ L
('o SUDFWLFH RI ("0 SURFHVYV

,QFOXVLRQ RI 1HZ 3URFHVVHYV

$QRWKHU UHPDUNDEOH FKDQJH LV WKHD WQ FAORMLR IQHRII Z L Y K 2WSKL
SURFHVVHV DOUHDG\ H[LVWLQJLIQQ W&8 EXVL QH VD COORD WRIVIRL
WKH SRLQW RI YLHZ RI JRYHUQDQFH DQG PDQDJHPHQW RI *UHH
,Q WKH *0*,7 >3DWyQ 5RPHUR HW POGH DQ @ XGHDGMFIWRHG W |
*UHHQ ,7 RQO\ WKRVH SURFHVVHYV IUDPE 2ZRRW DK RV \WKRIJ & 2WK H
ZLWK D JURXS RI H[SHUWV LQ WK \DWHIO®D\®H G RVRV WKHIU*BRHB F
‘H GLG WKLV LQ RUGHU WR D YL GUWREBRWNKHZ DMJWWRRY FRRERE [
DQG XQPDQDJHDEOH ZLWKRXW WK H BOIF HWR FO\U M | SRXUW HI FIHU B ¢
FRQWDFW DQG D SURRI RI FRQFHSWDPEZRUGHILWR \BKM\HHU P L.
FKDUDFWHULVWLFV ZDV UHDOO\MBSMLFDEOH DQG QHFHVVDU\ |
$IWHU WKH YDOLGDWLRQV WKDW ZH H IFIRXIOHG RREAWM Y. MV K W K
WKH XVHIXOQHVV DQG QHFHVVLWFWHWDLMMEAHZ RO R K W KIDVPH
WKDW ZH REWDLQHG OHVVRQV QHIIMUF®HE RD RED WWHH RHAH K\DIIG\
UHILQH WKH H[LVWLQJ FKDUDFW H U RWKLHY KROQWEK H [|VDPE ARKHN
IUDPHZRUN ZLWK QHZ FKDUDFWHULVWLFV
7KHUHIRUH LQ WKH *0*,7 D J D LSU RH\QH VDIV VIV B B © L V KHIGH
E\ WKH &2%,7 IUDPHZRUN >,6$&$% LQ®OXB HK DO ®HALSM GV R/ R
WKH *UHHQ ,7 QHZ SURFHVVHV PRNURXD® O KLKEHK ZXVILQW W'D ® W\
WKDW DIIHFW DQG PD\ EH DIIHRWH & IEN WO*H7* U HH\D F R PBIRIVBIKEI R
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RI D WRWDO RI Su
VKRZQ EHORZ WKH QHZ SURFHVVHV DQFODXWHGLKINYH EHHQ PDU

X *

R ('0
R ('0
R ('0
R ('0
R ('0
0DQD
R $32
R $32
R $32
R $32
R $32
R $32
R $32
R $32
R $32
R $32
R $32
R $32
R $32
R %$,
R %$,
R %$,
R %$,
R %3,
R %83,
R %3,
R %3,
R %83,
R %3,
R '66
R '66
R '66
R '66
R '66
R '66
R 0($
R 0($
R 0($

(QVXUH
(QVXUH
(QVXUH
(QVXUH
(QVXUH

ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ODQDJH
ORQLWR
ORQLWR

RFHVVHV  JR YJHPQIDUF IS (BRIRHFHWWH\H VDIVQ G

RYHUQDQFH SURFHVVHYV

JRYHUQDQFH IUDPHZRUN VHWWLQJ DQG PD
EHQHILWY GHOLYHU\

ULVN RSWLPL]DWLRQ

UHVRXUFH RSWLPL]DWLRQ

VWDNHKROGHU WUDQVSDUHQF\

JHPHQW SURFHVVHYV

WKH ,7 PDQDJHPHQW IUDPHZRUN
VWUDWHJ\

HQWHUSULVH DUFKLWHFWXUH
LQQRYDWLRQ

SRUWIROLR

EXGJHW DQG FRVWV

KXPDQ UHVRXUFHV

UHODWLRQVKLSV

VHUYLFH DJUHHPHQWV

VXSSOLHUV

TXDOLW\

ULVN

VHFEXULW\

SURJUDPVY DQG SURMHFWYV
UHTXLUHPHQWY GHILQLWLRQ
VROXWLRQV LGHQWLILFDWLRQ DQG EXLOC
DYDLODELOLW\ DQG FDSDFLW\
RUJDQL]DWLRQDO FKDQJH HQDEOHPHQW
FKDQJHV

FKDQJH DFFHSWDQFH DQG WUDQVLWLRQL
NQRZOHGJH

DVVHWYV

FRQILIXUDWLRQ

RSHUDWLRQV

VHUYLFH UHTXHVWYV DQG LQFLGHQWYV
SUREOHPYV

FRQWLQXLW\

VHFXULW\ VHUYLFHV

EXVLQHVV SURFHVV FRQWUROV

U HYDOXDWH DQG DVVHVV SHUIRUPDQFH I
U HYDOXDWH DQG DVVIOVV WKH V\VWHP R

ORQLWRU HYDOXDWH DQG DVVBHO@V FRPSOLDOQF
UHTXLUHPHQWYV

7KH DFURQ\PV Rl WKH SURFHVVHVLUWBW®WCGDIRA ORQLWRAD O XD\
$32 + $0LJQ 30DQ DQG 2UJDQL]H PBOHP HXWO G 6%F TEKQ UHUHIQ G
6HUYLFH DQG 6XSSRUW 0($ £+ ORQLWRU (YDOXDWH DQG $VVHV\
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$GDSWDWLRQ WR ,62 ,(&

$V ZH ZHUH YDOLGDWLQJ WKH *6'G7IRU DHPWODHDOLIWE PRIGH Q HV KL
ZRXOG DOORZ XV WR FDUU\ RXW WKMPSSGKBPWMBWRW LHRYD OXQ@ @&/ L F
LPSURYHPHQW RI WKH *UHHQ ,7 LQ DKDWGADA@KDEEH RUJIDQL]

GHYHORSHG D ILUVW PDWXULW\ PRQHWKHR U6V K(H: *0*,7 EDVF
IDPLO\ RI VWDQGDUGYV >3DWyQ 5RPHUR HW DO @
‘H FKRVH WKH ,62 ,(& >,62 WaF W & WFIDFRJW \ERDEW XDV HLUW LV

RQH RI WKH GHIDXOW VWDQGDUGV \P RWW RAMWSDGF H Q &L VIH BIMWQDNO | L

@ VRIWZDUH HQJLQHHULQJ >$UGILPIHHQWRV HVD DO @ @ >)H!
>*DU]IiV HW DO @ JRYHUQPHQW /NN ORDQREHPHRQW |UV
>, YDQ\RV DQG 6iQGRU .ULV]W @* DXWERPRIPALY HW SXAWR P RW L )

@ LQIRUPDWLRQ VHFXULW\ >0HVTXL&DIIBIQG DQE @ KH
'RUOLQJ @ >6|\OHPH] DQG 7DUKDRQUNRL@HVDXFIDHDU @ QH U J\
DPRQJ RWKHUV ,W ZDV DOVR VHOHKFWKILO/ G/X\-D @/GRDRGUL B[ S\WHKUH
GHYHORSPHQW RI RWKHU PDWXULDQGPREBDOWBHEDWLIS/SRWW & RR
IRU KDUPRQL]JLQJ PXOWLSOH UHIHDMMQFH ®RS3IDONG R %D &IV VD

D@ >3DUGR HW DO E@

+RZHYHU WKH ,62 ,(& LV EHL®2 URSODFH,B2E\ WKH QHZ ,

D@ 7KLV FKDQJH RU XSGDWH GRHW GRMKBULIQUQIUMHRMW QH Z\
QXPEHULQJ DQG D UHRUJDQL]DWUWR Q 7IX®IGP B [V HRK\VDLURIDF R/IHW K YW
RI WKH PDWXULW\ PRGHO GHILQHGWE\OMKH ® W DQGDRMEW U X E XK VDIV
WKH SURFHVVHV DUH PDLQWDLQHBR QREHBWWK D Q JRWGIHIWHWD 6 B NI
WKH ,62 ,(& PRUH RSHQ DQG WR KDWHRD\ZVEKRQUIDMVIH RI
SUHGHFHVVRU IRU WKH HYDOXDWRRIQODW G DL@S UFOWHRPHIOW RI1 WI
RUJDQL]DWLRQYV SURFHVVHV

7KDW LV ZK\ IROORZLQJ WKLV XSGIDMWH WH H PO BOMR\ G H F |
PRGHO RI WKH ILUVW YHUVLRQ GHWGHRORBXQUIWKKRR ®BRO (IRU W KEH
x0* 7

7KHUHIRUH LQ WKLV QHZ PDWXULWY RRGHGRQPAHBWELWLRC
DFFRUGLQJ WR WKH ,62 ,(& ZAOKI/LR FIRUWLKIE RXQHIVKH |
SURFHVVHVY DGGHG WR WKH *0*,7 WXUQWY GHRIFEVVHVQ @ MWHO

LQ OHYHO DQG LQ OHYHO VDR/HZBIGOTR Y FAH. @ DN IKHU H Y
GLIIHUHQW PDWXULW\ OHYHOV Rl WKH  H[LVWLQJ SURFHVVHYV

JRU WKH LQFOXVLRQ RI HDFK RJIWVR B VSUWRPMWY B HY HQVWHKHK®LYI
IROORZHG RXU RZQ H[SHULHQFH HDWHKHSEXWNKRUY WKH R |B$D
&HUWLILHG ,QIRUPDWLE®Q ,698% HPYGSX&LMWIREXGLWRUV RI $(125
6SDQLVK $VVRFLDWLRQ IRU 6W D Q®&D USRIM ICLRH (DQ GQ&IHHWW QL F
ZLWK ODUJH H[SHULHQFH DSSO\GQW WXHGENVAVEDEPWYRHG EQ (
62 (& 7KXV WKH LQFOXVLR QI RUKMQWM BDW XY WH\O HY HADKH K
EHHQ FRQGXFWHG FRQVLGHULQJ WK]I®WHRGEDFXGR B\M G L DIHVGK E \
WKH *0*,7 UHJDUGLQJ WKH RUEDFRQ¥HEHWKG X BFIDQI WR KWG DI 1 H |
VWDJHV RI *UHHQ ,7 LPSOHPHQWDWLRH G B ZGI®HQB \ HRVR BN W& H
WKH SURFHVVHV RI WKH *0*,7

2Q WKH RWKHU KDQG WKH DGHTXBGWRRDWOH § WR OHWHDW LLQ/ !
EHLQJ HYDOXDWHG DQG YHULILHG W KERXU KHWEKRIXY\WD D QG DDAULHR Q \
EHLQJ FDUULHG RXW LQ WKLV UHJDUG FI B6HFWLRQ
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6R LQ WKH )LIXUH WKLV ,62 ,(&0 LV FBERHEG P D WXULRAD\ORR G H
LQ ZKLFK ZH FDQ VHH WKH GLHIREBEB® MDMWZ2HI W DU HWWKIHD G RV PFAUK
RI HDFK OHYHO DQG WKH FDWHJRUY]D® MRH RA LW KK H @*W7 O H YHLR
W LV LPSRUWDQW WR KLIJKOLJKMWWRBWHQQ WDIGRAQVLRQ LWRUWMK
WKHUH LV DQRWKHU PDWXULW\ QIQYHKL FIK W KIHH KR H OD Q LL]@MRIARSD k
QRW FRQVLGHU WKH VXVWDLQDEHOL®HGDQG QR *UHHQ ,7 SUDF\

(@ EDMO3. Ensure Risk Opti

(@ EDMO4. Ensure Res
@ APOO4. Mana

@ Apoos
@ Aro.
@ Aronl

@® MEA0L or, Ev
@ MEA02. Monitor, Ev

c.. (@ APOOT. Manage Human (@ DSS02. Ma
(@ DSS03. Manage Problems

¢ (@ DSS04. Ma nuity
onitor, evaluat

@ EDMO2. En
@ EDMOS. Ein

MANAGED ; y APOOL. Mana,

APOO2. Ma ®) BAIOL.

®) BAl2.

@ BAI09. Manage Assets

INITIAL
The organization takes sustain
account, and carries out Green IT practices
in the most critical aspects related to
sustainability

(@ DSSO1. Manage Operations

JLIXUH '"HVFULSWLRQ RI WKH PDWXU]IDMWLRIQYRIOWKRH *UHHQ , 7
SURFHVVHV LQ WKH ,62 ,(& EDVHG PDWXULW\ PRGHO IRL

/ILNHZLVH |IRU HDFK RI WKH SWRKEBVVHVEDYHWGXGHG LQ W
PDWXULW\ PRGHO IRU WKH *0*,7 VEH LIEPIYGH HIDFHKQRIL MLKIE D Q
SURFHVV DWWULEXWHY GHILQHG H\YWRND®H ,D G D QADORBIGWKH
FRPSOLDQFH ZLWK HDFK SURFHVVHS$VVAKRZFNI WKHHPGS B WF WWKHV ) IRIC
RI WKH DWWULEXWHV RI WKH '66 SURFHVVY DFFRUGLQJ WR WK}
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JLJXUH 'HVFULSWLRQ RI WKH DWWULGXWHRVWKHVKH '66 SU
62 (&

2Q WKH RWKHU KDQG WKLV ,62 ,(& VR LEDACHGS RD WWKUH W\ PF
QHFHVVDU\ HOHPHQWY WR HYDOXPONH WYXW FDGIDVK G VB\U R F H\DVF
7KH FDSDELOLW\ RI D SURFHVV LR XKHEK VIDRSG R WHIU\P [EQR P SAOKLHH G
ZLWK FHUWDLQ REMHFWLYHV DQG\WRUYHVSHBSWDBWDRQR Q7 KBIW!
HYDOXDWHG WKURXJK D VHULHVKRFKBURFH\RW 3MQN UH G XWDHWR 3 §
FDSDELOLW\ OHYHOV )RU WKLV (ZIHVK DY-H B G R SIGHG DVKG IADRPAH K
$SWWULEXWHV 5HVXOWYV 3$5V HVWDREOLVK® G E\ WKH ,62 ,(&

7KXV WR UHDFK D FHUWDLQ PDWKWLMA QK YMOQRF HD\QV RU\ D\Q
GHWHUPLQH WKH FDSDELOLW)\ PRIYBIOVER @ 0 ER JRW R/ KAHK 8 UARDAM X/ \
OHYHO V RI WKDW DUH LQWHQGHIBY MW R) LEIKK UHHY D OXREM GW K& W
UHODWLRQVKLS EHWZHHQ WKH FDBQEIZOLW)\ DQG PDWXULW\ OH"
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JLIXUH 5HODWLRQVKLS EHWZHHQ WKHHADFBEDELQLWKH QG PDW
62 ,(& EDVHG PDWXULW\ PRGHO IRU WKH *0*,7

7TKXV WKLV PDWXULW\ PRGHO ZLJDWIHRIE/ EERKAWMWMIKQ DNONIWVORU YV L
WKH *0*,7 DV D JXLGH WR FDUU\ RMWHIQONVW VSHFLILF REMHFWLYF
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2Q WKH RQH KDQG IURP WKH SRLQWDRMXYLMA RR®H® DXGL
VLPSOLILHV WKHLU ZRUN EHFDX&H SWRBDOV\REZY WX BP WRJIMRFXW
ZD\ VLQFH LW DYRLGV WKH HYDGXYDWERG BU RRHRV FR F SO KRXE
ILUVW HYDOXDWLQJ WKRVH EDVLRE IMRGHQWRHYNDHWO SURFHVVHYV

‘KLOH RQ WKH RWKHU KDQG IURP WKH PRPMWPWRWYLHZ RI WK
PRGHO DOORZV WKHP ILUVW WRNKGRD DK LAX RW GHUNW B LFR YOIH
GHILFLHQFLHV IRXQG DW WKDWHOZDWHOLW® D HWISAHSFOH VDR GV KHHIL
VLWXDWLRQ DQG VHFRQG WR FDWH RKS\OB PIHORN D WY RQY B QOEQ
LPSURYHPHQW IROORZLQJ WKH SXREW V\DHHW DG PR KIS\L Q Q WWHRQ @/ K/
DFKLHYH

2ZWKHU *HQHUDO &KDQJHV ,PSURYHPHQWYV

,Q DGGLWLRQ WR WKH PDMRU FKDQSHWWULRDBW KIBDFNMLRONQ THH I L
KDYH DOVR PDGH RWKHU PLQRU AKNR@JIWYK HV® B WV R ¥HOHDINIHG
IURP WKH YDOLGDWLRQV SHUIRUPWE& IMKMKLWRE X\OFRIQ R I|RYHB X
FKDUDFWHULVWLFV WR WKH IUDPHZRUN

JURP WKH SRLQW RI YLHZ RI WKHG®H Vg R QWK B HDUOQIE® WAHR QW
ZLWK WKH *0*,7 WKDW VRPH GW I H@DIDEICRHIOW R P DALIQHD \GWIKH U |
SURFHVVHV HQDEOHU ZHUH QRWWX®GHD@WRRE/ FRUWHRFHW O\
RUJDQL]DWLRQV ZHUH VORZ WR XQ GRIMMIDNHID W IOH MK HPLHD QL ¢
LOQWHUSUHWDWLRQ 7KDW LV ZK\LRKE RDUUKHR XWD PHER B SIOWWR H
LPSURYH DQG FODULI\ WKH FRQFHSWY DQG GBVFDUBWERQNURI L
WKH SURFHVVHV HQDEOHU

2Q WKH RWKHU KDQG GXH WR WKH QOQWRHMUR®HARMKH QH?z
WKH QXPEHU RI DXGLW TXHVWLRQW\KHDW D QH UNMIDWRHG KV Z IQIEFHK W
DOO WKH JRYHUQDQFH DQG PDQBJBREDWHBY THFHW W IR U HU HRH QN K7

DXGLW TXHVWLRQV WKDW *0*,7 VKRB D QVIRH *0*DXGLVKDV D
TXHVWLRQV RI *UHHQ ,7 ,W VKRXOG EHHIRWHKBQNKDW WKH GLII
,7DQGHHQ POGH LQ WKH SURFHVVHV KDV OHVS XFLWMRE DOVR GLVYV
DXGLWMRDQ B\QEWRHHQ LYR, WKDW WKH DXGLW TXHVWLRQV FD
GLYLGHG LQ KDOI EHWZHHQ ERWK W\SHV RI DXGLW

2YHUYLHZ RI &KDQJHV EHWZHHQ *0*,7 DQG *0*,7

7DEOH VKRZV DQ RYHUYLHZ RI WKHEHWDQH & W\ K DG\L IKIBY H QEM H
YHUVLRQV RI WKH *0*,7 7KHVH FKDQMKHDWHS R WRIDRKDPKYGEHD FFR U
ZKDW LQFOXGHV DIIHFWV HDFK YHDVHRRI MKDXRQ DY DSSUR[LPD W

JLNHZLVH WKURXJK WKH FKDQJHNURN@H A\Q LVQK+D*HFLVWLQJ F|
DQG WKH QHZ LQFOXVLRQV RI GLIIHDH W YDHV B M AW F DLVOH\E KW KADW
WKH *0*,7 KDV OHG WR DQ HYROXWERBPSDY HF® QW\RH WWHE HW Z H
xQ* 7
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O9DOLGDWLRQ

$V ZLWK WKH ILUVW YHUVLRQ ®I, W KHK DD FEHZRU S HR B 6 R SMIGH
LW PXVW EH YDOLGDWHG LQ RUGRQ WWR WRHID FAKBIQRQBISISIDQ. G D E HO
RI ERWK WKH FKDQJHV DQG QHZ FIKOmU D ¥ WWHKH VWD P M ZIRQMI UIRGS X |
JHQHUDO DQG RQ WKH RWKHU KDQG\ UG IUBEQ WRIWH[WSURYH

JRU WKLV SXUSRVH LQ >3DWyQ 5RPHDWRHHWWRG\ ><L@ ZH SU

@ >5XQHVRQ HW DO @ SHUHRURHD XQLDX® U¥ MMUNYQFEE\WDEQ
IRU FRQILGHQWLDOLW)\ UHDV&6&S8 QKYLWUNVH @W B H UWL E 8 ¥ @\WM RIWH G
7KURXJK WKLV FDVH VWXG\ ZH FRGS®XEQH® IO *DX,GLW LQ WKH
PDNLQJ VSHFLDO HPSKDVLV RQ WKWWLKD/QLE NOXEE ® HZXFKDD\D I
62 (& EDVHG PDWXULW\ PRGHO IRU WKH IUDPHZRUN

‘H KDYH FKRVHQ WKH 86& WR FDR UNKRKWLWHK IL\D ¥R U M HPH QG C
DQG FRPPLWPHQW RI WKLV RUJQRGLIDWHAQ7ZLAKKW RB @ EHQDEHQ
LQ WKH *UHHQ ,7 LQLWLDWLYHV WKDW WKH 86& FDUULHV RXW

X 8VH Rl YLUWXDOL]DWLRQ WR UG BXEMHW K}HB &PIBHWRRR KB UC
WKH VHUYLFHYV

X 5HGHVLJQ RI WKH GDWD FHQWHU WR Q®SIURYH FRROLQJ
HIILFLHQF\

X 6XVWDLQDEOH ,7 DFTXLVLWLR QSO \DFTWEK ULIQIX R Q &/\L RIQ W K T
VXFK DV (8 (QHUJ\ 6WDU Y ,62 RIS WERE O H DQG D
OHYHOV RI FRQVXPSWLRQ

x S5HF\FOLQJ DQG ZLWKGUDZDO RI RE/ROWWHLHD@WHFWURQLF |

Xx S5HGXFWLRQ RI WKH QXPEHU RI SULQWHUYLWHKURXJK D FHQ

x 3ULQWLQJ VRIWZDUH WKDW LG NQRVLHDHFK XY & U RFRUWKGY Wl
VIVWHP DQG IRUFHV XVHUV WR FDUQM RQVWKHERXEOH FF
RULJLQDWLQJ FRPSXWHU DQG DQRWKHU RQ WKH SULQWLQ

X $XWRPDWLF VKXWGRZQ RI FRPSXWHUYV

Xx ODLQWHQDQFH RI ,7 E\ UHPRWH FRQWURO

X 8VH RI DQ HOHFWULF FDU |IRW HQWI¥HO ZKHITHWHIG WRFK F
GLVSODFHPHQW LV QHFHVVDU\

X 6KDUHG FDUWV ZLWK ODSWRSV IRU SUDFWLFDO FODVVHYV

$IWHU DXGLWLQJ WKH 86& IROOBDIQNLWXBDW0W* WKH DBQG (& Q
EDVHG PDWXULW\ PRGHO IRU VBKK |W B A HZWRRIAH \DX-GL WIL @K H

ILUVW WZR PDWXULW\ OHYHOV DQIEQGXSH ZHL KIDDYGIOL GMHIQHN O H HIE
VHYHUDO VKRUWFRPLQJV HVIREPDOQ]OLWLW®HR G B RMUA HYQ
REMHFWLYHV VWUDWHJ\ HWF XWLRQMNHWR, FRPG G\ SRWVK E-O0H K
SURFHVV ZKRVH UHVXOWYV DQOG/I$SE LIGF PRI |G 8 & DQ DV LIU H3 B W\
SRPHUR HW DO @

7KXV DQDO\]LQJ WKH DXGLW UHWKOMW IRIOWREAL@PF, WKH DXG

DQG WDNLQJ LQWR DFFRXQW WKH PBBH@ IRU BXWHWHG PDW
IUDPHZRUN ZH FDQ GHWHUPLQH WKHDWHOVK H 18 68& W X ULDVAWRID O O
*UHHQ ,7 DV FDQ EH VHHQ LQ )LJXUH
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J)LIXUH &RPSOLDQFH RI WKH 86& ZLKWHKPDHW)SUHIPMW W R YWION SUR
Rl *UHHQ ,7

7KHUHIRUH WKDQNV WR WKH UEHW XDQHGDWIGUKRNX UK FWE DY FDY
VWXG\ ZH FDQ GHWHUPLQH WKDWOHY \KPQYW ORDY A BGW KRIXRER E
WKH YDOLGDWLRQV SHUIRUPHG® ZDWHVWKRG* Q*HZ F KD QBFWHIH EV W
RI WKH *0*,7 DUH FRQVLVWHQW FR®HUEBQWVHUPY DB OLFD
LPSURYHG WKH IUDPHZRUN REWDLQLQYHI\SXWRSIKOD® R WKH
RUJDQL]DWLRQV DV D FRPSOHWNMW QR UROGX A0 E H PLSID MAHHQ
HYDOXDWH DQG LPSURYH WKH *UHHQ ,7 ZLWKLQ WKHLU EXVLQ]

2Q0 WKH RWKHU KDQG WKH 86& KDWVIEHHYGWHE\ WRWEMILWG Z
KDV VHUYHG WKHP LQ WKH ILUNWXYODIFHK W R VNSGIR IV LWR/ *FUXHIHQ-
VKRUWFRPLQJV SUREOHPV VWUHQHRMRQ/G RSB RREMWIQLLQVD H\K LGV
WR FRQWLQXH DQG JUDGXDOO\ L P SURNIH HVQ GQL PISFOM P HIQ \I UM H
FXUUHQWO\ ZRUNLQJ ZLWK WKH BW& W.RVUR D EWKHWM QH, 7 HD/GI® V \RD |
WR ZRUN RQ WKH IROORZLQJ OHYHONKH @6& WR U DNOWUWERGWKH *
REWDLQHG SURPLVLQJ ILUVW UHVXQGWNDYGIGLDLWYHVRIILFERPSCQ
DQG D VXEVWDQWLDO LPSURYHPHQW LQVWK® DHGHURIO*UHHQ ,7

&RQFOXVLRQV DQG )XWXUH :RUN

6XVWDLQDELOLW\ KDV FHDVHGOW R EHN BWLES G N USRMH Y7 L WR EX
QHFHVVLW)\ IRU WKH VXUYLYDO RI RUNIDD®RG]ITWLR KD D @& GPWRQ C
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JOREDO JRYHUQPHQWDO RUJDQLRMWLBQV >\B8)XQRKV BEG WIK\M LERGQLWNV H

@ DQG WKH (XURSHDQ &RPPLVVLRQ )XHMRSHD QVERPPLVVLR
VLIKWV RQ VXVWDLQDELOLW\ WOOWRWHGJILYKMKILXL GO POWQBIWL Q/F
LPSRUWDQW DQG LQGLVSHQVDEOH DUHD

JURP WKH SRLQW RI YLHZ RI WKH ERWLREQWVVL @ BYH\DXQG FRRUH
WKHLU VXUYLYDO DUH MR L QLLQH @ KA K H3 HIHRHUP R FSERYXWWHLGRADL D ¢
LPSDFW RI VXVWDLQDELOLW)\ LQ WHHHINLOQUHD\DOQG E®VLOHVV
SURYHQ DQG WKHVH RUJDQL]DWLRH)VLVKD YAHK DUM DH.JHREU B Q G
LQYHVWPHQWY LQ VXVWDLQDELS®UWFWWRHVYPBQGE PHK@W D\QW MID LD
LPSURYH WKHLU FRUUHFW SHUIROWRQBPH BHQH WBW HNWI GH. DI UL
OHYHOV RI WKH EXVLQHVV VXFKI BNV HBS HRHHE® LIYHDIOHWA DQG
HIILFLHQF\ Rl RUJDQL]DWLRQDO SMRWHRQH \E DY HW RIEG S KWD WU
DQG JUHDWHU SURILWDELOLW\ DPRQJ RWEKHHYWHOVIVGIGQ DQ
‘LHVHQW @

7KHUHIRUH ZLWK RXU JRDO RI EUQQELQ@LWY GQFR Q& EL BXXKH. Q.
DUHD RI ,7 DQG KHOS RUJDQL]DWHRBQW KLH IWKLW YHUSHR®W RZHWE
3*RYHUQDQFH DQG ODQDJHPHQW JYUDW HZ R HRIR HM D@ ,7° @
ZLWK WKH QHFHVVDU\ FKDUDFW HDQ &WLEVL W RWEHI QM H UBDOHF P
PDQDJHPHQW RI *UHHQ ,7 LQ RUJD.JLIDWER QW KUWNMIUKYDOLGDW
VHW RI IRFXV JURXSV DQG FDVH ODWMXSROV THDREWGLYKG W KID
KHOSHG XV LPSURYH UHILQH DQG PHRWH @ 8 OLVG RHEWALLLRYY QW KOH
xQ*,7

,Q WKH SUHVHQW VWXG\ ZH KD HZRWHY HRQWWM & HWIKRLWH U B D IQ\FHH(
DQG PDQDJHPHQW RI *UHHQ ,7 VKRZLI)YGWKBHL Q@ HXK F®& DH\D FW H
SHUIRUPHG LQ WKH *0*,7 DV ZHO O @L\Q WK BEHUREWO WYHIEQ G S L
WKURXJK WKH ILUVW YDOLGDWLRQ WKDW ZH FDUULHG RXW ZLW

$QDO\]LQJ WKH UHVXOWYV REWBILOBYGH XIR G DIQGGW WH S RIREHD MAK
IRXQG LQ WKH *0*,7 DQG ZH KDYH REWDLQH® RXWHOLDEOH D¢
JRDO RI VLPSOLI\ DQG H[SDQG \WKH DGROWILRQ \RI RUHHDQ,¥ EKH
D JXLGH WR JUDGXDOO\ LPSOHPHQHW QH YD OXDMZA VBIQ GURPS UR Y |
WKHVH UHVXOWYV LW LV LPSRUWD® W P8R LKELDI\W DR QRMR W W K HF R @ W
LPSRUWDQW FKDQJHV

2Q WKH RQH KDQG LQ WKH *0*,7 ZH LQFOMGB®HR®O\  SUF
WR *UHHQ ,7 LQ RUGHU WR PDN FRD FIHEWW ERDWDKWNQNY GVRUW R
LQFOXVLRQ Rl QHZ SURFHVVHV WR KDV7EHHQ @ ERSRYM®D QW D
IRU WKH FRQWH[W RI WKH |UFRYZRILND J, XMV @HRV @ RBQIRAH WK/ W
KDYH D GLUHFW UHODWLR QVHK M8KDMN K. @UHRRH ,Z D E XP\D DB DM KHRAA
RU DIIHFW WKH *UHHQ ,7

2Q WKH RWKHU KDQG WKH GLIIHUHEWWAMHRD BXKDW KDV EH
,%7DGGHHQ DRW/ RQO\ KHOSV WR EHWW H U RKRHHHWD®E DOO WK
SUDFWLFHV EXW DOVR DOORZV WR HXWBKE Q QVW XPRQY K L\OSH PIO OF
REWDLQLQJ EHWWHU UHVXOWYV LQ WKLV UHJDUG

$QG ILQDOO\ WKH DGDSWDWLRQ DQGEGNWIEOFRIBPKQMNVR I WK H
PRGHO IRU WKH *0*,7 VXSSRVHV DREWHRIU DG HADHZIRWNR Q R
WKDW LV XSGDWHG DQG DOLJQHG RIIQUKH GV KH) VEZH G B DIVG R DG
VWDQGDUGV VR WKDW WKH ZKROH WIRIQREH W K AD DQEIRV B LR PMWKLK
LQ D PXFK VLPSOHU PRUH FRQYLQFLQJ DQG DIIRUGDEOH PDQC
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$00 WKLV KDV XQGRXEWHGO\ DOOMRBHW® RV KH FRQF MSRWH DR/O Y
xO*, 7 VXSSRVHG WR D VROLG RPSDBIMH OWD PHZRIGND WKBQ N Q
WR WKH *0*,7 7KDQNV WR WKLV HRDYBSEEMW WKHY ©B & G RWRH L
LPSOHPHQW FRQWURO DQG LPHRXKRW KHEXWVHIQ® V¥V WREVRXUI® RC
EHWWHU UHVXOWY DQG EHQHHIDWY K Q@ Q\K MWK H HIFDLH®E WHLQ GF W KIH C
DOVR EHQHILWHG VLQFH RQFRH KRYOWRK B XWKH®W R WSLLFIDFOW E BN L
JRYHUQDQFH DQG PDQDJHPHQW \RVDMECH. YK HB QD 70N HE @O EH U
UHVHDUFK ILHOGYV DUH RSHQHRU 6HP R SFOHW KWK DQBOGWL D IRH WA
EHKDYLRU RI WKH *UHHQ ,7 LQ GLIIHUWHIDS\S /L5 BW RR QR B J DKL D W
EHVW SUDFWLFHV GHILQHG LQ WWEBHPE|ZF LQRSW FDRAHR U N VRH DHWHHKH
,7 DQG Rl VXVWDLQDELOLW\ SHYMHRURMDNIFHLQ GHHFLFLFDOASHB
RI WKH GLIIHUHQW SURFHVVHV DQG7S UD VWP RFHVRNMWKHEO LV KHG

+RZHYHU ZH DUH DW WKH KDOIIZDR $R MQRVGRQ IGQZ W KKLD/Y bl HIJ [DURG
DV ZH KDYH REWDLQHG QHZ OHVVRQW OB\ UZMH B XY BVR KW WYHKHHU * O
LQYHVWLIJDWH DQG RYHUFRPH

JLUVW ZH KDYH WR LPSURYH WK H H [MQH.QQY DIDQ GDICALSALRWLIQ G |
WKH *0*,7 JRU WKLV SXUSRVH ZMW KRUH SOIDQ GO/ VRR) \F D U
WKURXJK FDVH VWXGLHV LQ GLIIHUM@MUGYDSHMRRDRUIBQHTIDW LR

6HFRQG ZH DUH FXUUHQWO\ ZRUNLQJ RQWHIDEIMLIRIQDQG L
VWDQGDUGV VXFK DV WKH ,62 IBE@LDOQ RVKHNV DO GDUGYV >,62
'LWK WKLY HQG ZH LQWHQG WR LPSKH YHDP®G RS D QG RUKGHVF |
WR VWDQGDUGL]H LW WRZDUGV RGH HDUJ X IMDH) G/RURYJ D Q G] DRADLLRX
VHHNLQJ WR REWDLQ FHUWLILFDWLRQV LQ WKLV UHVSHFW

2Q WKH RWKHU KDQG VR IDU ZH KONEOMRW. © BiG HZ WV K Bl Q'\W* W RD
ILQLVK YDOLGDWLQJ LW DQG FR®KDUPDHWHQLPWUFV WKD \KDD &
HVWDEOLVKHG DUH FRQVLVWH GWUD QK DVE R TRADMVD ) LWWRWL RROLNG ZK|
WKH\ XVH LW %XW ZH DUH ZRUGLIQFISKIRYE QURMBK WOKHT UHILQL
DQG REWDLQ D QHZ YHUVLRQ Rl WRKYAK ZPMHZGW N Q@& KMR* @D, R H
LW DYDLODEOH SXEOLFO\ E\ WKH HQG RI

‘H DUH LQ WKH PLGGOH RI D UHYRGYWLREY SDFQUIMHQRIHRRO
OLYHV DQG IRU WKRVH RI RXU BOWX UMV JPIQMEHDWWL RQ X X PD QN LR
WR FRQWLQXH SURWHFWLQJ RXU HQNUGRQP® QWF WHD ¥ RQIDL\Q X |
VXVWDLQDEOH GHYHORSPHQW WR FRIQMKHKXOH WKLY ZD\ WRZDU

$FNQRZOHGJIJPHQWYV

7KLV ZRUN LV WKH UHVXOW R IVWZ BIi'QF R/ KAHX WHLOrHH DV UW M RH @ WV VEAH
/D ODQFKD DQG WKH 8QLYHUVLW\ RI SDUW *BOWR H RYKRX VIKLLIVD DF
3K' ', IXQGHG E\ WKH 6SDQLVK,QRRY\VDWMULR® | DEFEHQFH
8QLYHUVLWLHV RI WKH (&' SURMHPWKH37ARUUHV 4KXHYGIB®R E\

3URJUDP RI WKH 6SDQLVK OLQLVWU\ RW (FRIQRIFHVYYGRY WUKHD Q
626 SURMHFW 6%3/< IXQGH@GS XRDWKRQOLQLVWU\

&XOWXUH DQG 6SRUWV RI WKH -&&W LB R DO G RBI UDEE QWK IR |
(5')) (XURSHDQ 5HJLRQDO 'HYHORSPHQ®6 JXXIE$/ RI WKH %, ="'(
SURMHFW 57, % & IXQGHG WEU\WKIH 66SBQEWK O0LQLV
,QQRYDWLRQ DQG 8QLYHUVLWLHYVQD®DG'MKHO R5S P HQW R)XHIEQ 5H J
RI WKH 3'LJLWDO 6HUYLFH (FRV\VWBHP I 8Q&NG FEW W3H , @([OLD Q
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OLQLVWU\N RI 8QLYHUVLW\ DQG S5HVISDBRMHFINQG WKH 3$XULJD
IXQGHG E\ WKH $SXOLD 5HJLRQ

SHIHUHQFHV

>$PEWPDQ @ $SPEWHPDQ ,{ ¥XGLWIRVW JUDGXDWH 7KHVLYV $PVWHUG
9ULMH 8QLYHUVLWHLW $PVWHUGDP
>$UGLPHQWR HW DO @ $UGLPHQWRDQ®G &DYDPDIR '* &PEULWLGDO

,QYHVWLJDWLRQ RI WKH (IILFDF\7DRGV(HURILHIFERWZRREV(QRUQHHUL
.QRZOH®RPHUQDO RI ,QIRUPDWLRQ .QRZOHGJH ODQDJGRHQW
6

>$XWRPRWLYH 6,* @ SHXWRRPRRWMLLYYHH 683 & ( SBURFHVY $VVHVVPHQW 5t
ORGHO 9HUVLRQ®»%HUOLQ 9'$ 4XDOLW\ ODQDJHPHQW &HQWHU

>%DGHU @ %DGHU % 6 "LVWIDOQ DONKPLHBAIBAR YARIMDEM-H TURP

>%DOGDVVDUUH HW DO @ %YWDOGDYRDYUH OQLG 9 NVDWWIRQ L*
&RPSDULQJ ,62 ,(& DQG &00, '(9 7RZEXUGE D O0DSSQQJ RI
BURFHHGLQJ&®R(I \WKNVKRS RQ 6RIWZDUH 4XDOLW\GRA647

1264

>%URGNLQ @ %URGNLQ - (FROQRPYHMWLXRQN *BHBG ,7 ,QLWLD
>%UXQGWODQG HW DO @ %UXRGWOBPQ GWKHOKDOLG&KDG]ISURH @O

J)DGLND / « DQAGXIUNERWRPPRQ )XWXUH 3%UXQGWDDRWBG5HSRUW’
2[IRUG 8QLYHUVLW\ 3UHVV

>%XFKDOFHYRYD @ %XFKDOFHYRYDR® &IHHAK®XAQDOWXULW\ ORGH
Rl 6\WWHPV ,QWHJUDWLRQ GRL MVL Y L
>%XGJHQ HW DO @ %XGJHQ ' G7.XWEKHQED P UWH U B WIRIZY BDSBQQJ

BWXGLHV LQ 6RIWZDBUHREHHGHAIW @1 WEH WK $QQXDO OHHWLQJ RI W
RI 3URJUDPPLQJ ,QWHUHVW *URXS 33,*

>&DOHUR DQG 3LDWWLQL @ (&EDOHHRQ & QDRI VEZDWHW LQLL@HHULQJ
&KDP 6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ $*
>&DOHUR DQG 3LDWWLQL @ 3QJOHOR RXW @8 | W/IZIDW W LEXYV WD L QDE L
6XVWDLQDEOH &RPSXWLQJ ,QIRUPDWLFV DQG 6\WRIHPV
M VXVERP
>&DVV HW DO @ &DVV $ O9RWMPNHUO & DOIQRUVOLQEBUUDS,&( IRU

63%$&( $ 3URFHVV $VVHVVPHQW DQSDPHE BRYWEB QW (6IYWORSRRQW
%XOOHWLQ

>&D]LHU DQG +RSNLQV @ &D]JLHURLEQS$ WRB G +RKIWIZEVY Q% IRU WK H
(QYLURQPHQW -XVW *RW (DVLHWRUZPRW LR QLW HPAH BD SHIRPS,WHVHQW |
WKH 6,**UHHQ BBURXMKR/S :RUNLQJ 3DSHUV RQ ,QIRUPDWLRQ B6\WWHPV

>&XUOH\ HW DO @ &XUOH\ 0 .HQGM/IDODSDELDQWE &D WKW WA
JUDPHZRUN ,7 &0) 7KH %RG\ Rl .QRZOHWURQ*XLGH + 6HFRQG
=DOWERPPHO 9DQ +DUHQ 3XEOLVKLQJ
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>'HQJ DQG -L @ 'HQJ 4 DQ® “UHKHQ 2UJPQRPIWIRRQD&RQFHSW DQ:
(YLGHR¥FWWDLQDELOLW\ GRL VX
>(SVWHLQ DQG %XKRYDF @ (SVWHDQLQJ -6 XD/QWD AQMKERLYCDLFW \$ : R3U N

%HVW 3UDFWLFHV LQ 0DQDJLQJ DQGQIYHDRRPHQIWRRU PRUDWAHRGRPLB O
,PSDFWV QG (GLWDRQUDQFLVFR %HUUHWW .RHKOHU 3XEOLVKHUYV

>(UGpO\L @ (UGpO\L . B6SHFMD@AIIDEFWHRY W RIWZBDYHORSPHROUWLQJ
VXVWDLQDBEIRFHHWGLQJIJV RI WKH ,((( WK ,QWHUGBRWLRY WA BVPSRVLXP |
DQG ,QIRUPDWLFV 6,6<

>(ULFVVRQ @ (BVFROR@HUJ\ DQG &DUERQ 5HBRIRUNMGWKH ,PSDFW
6RFLHW\ 6WRFNKROP (ULFVVRQ $% HKMWSIRFYZZ HYUEFVRRQFRP
HQHUJ\ DQG FDUERQ UHSRUW SGI

>(XURSHDQ &RPPLVVLRQ @ BXERIND QURRPWRKWY ER@PLVVLRQ WR W
(XURSHDQ 3DUOLDPHQW WKH &RXQFLO WRAPUWWRESHD@ FFRARPLF DC
&RPPLWWHH RI WKH 5HIJLRQV RQ W®BU,RERE®RHAQHMWLIRRY 3WDWKH &LUF
%UXVVHOV (XURSHDQ &RPPLVVLRQ

>)HUQIQGH] 6iH] HW DO @ )QHYIRGH] &DIJYBQR *HDQG &KDXGURQ
05 9 'RHV WKH OHYHO RI GHW WIKM PID&QYWILIDIDBIPY/L /N HREWRXUFH F
$ IDPLO\ RI H[SIPSLPHOWMY 6RIWZDUH (QJLQHHULQJ GRL

Y
>*DEULHO @ *DEULHO & :Kd QWYY Q@QHRW QDIRUP DARLRIQ BUHY LHZ
GRL

>*DUFtD %HUQD HW DO @ *DUPtD- %EQRV - % & DHURQOQ@RHGISOHPIQ
- 1LFROiV - DQG 7RYDO $ 6XUYHHRXQMWIOD (QPHORQRAOYWDIO DQ
6XVWDLQDELOLW\ LQ 6RIWZD$ISSBYHGRFRHQWH&RP S D GIRLY

DSS
>*DUFtD OLUHOHV HW DO @ 3DUPRtDSOLUHOFHY ¥ $&DORUR & DQG

3LDWWLQL 0 ,QWHUDFWLRQV EHMZH HRD 0YY DQREQ @R IOWWZDO H5 B8R B X® [
4XDOLW\ $ ODSSQORUPWMWERQ 6RIWZDUH 7THFKQRORGRL

M LQIVRI

>*DU]iV HW DO @ *DUJiIV - DRINRHUYQIQGHDVEWLQLS ®DWXULW\ ORGH

IRU WKH 6SDQLVK 6RIWZDUH ,QGXX\RPSX WHVWHEWRQ GO 6W D Q Q VW& VD F H
GRL M FVL

>*INDOS DQG 'HPLU|UV @ *INDOS DU®BW ® 'HPREHVY &DSDEZOLW\

$VVHVVPHQW ORGHO IRU *R3/HRRHHILWY JRADWRH , QWK ,QWHUQDWLRQDO
3URFHVV ,PSURYHPHQW DQG &DSDELGBL®(\ 'HWHUPLQDWLRQ &RQIHUHQF
GRL B

>*UD\ @ *UDAUHHQ@Q ,7 2SSRUWXQLWLHV IRU $QWHDPRDWKEBXGLWRUV
6SULQJV 7KH ,QVWLWXWH RI  QWHWQD¥bBXGLWRUV 5HVHDUFK )RXQGD

>*UD\ HW DO @ *UD\ * /| 1R ;QWHDQ®G ®LSXGHWRUYY ([SHULHQFHV
2SLQLRQV 5HJDUGLQJ *UHHQ ,7 $VVHVYE QIR WKL YBIS 3 HQ VISRHLFRDIW HYWH
-RXUQDO RI ,QIRUPDWLRQ 6\WWHPGRL LV\V

>+DQNHO HW DO @ +DQNHO $ 32X 0DWEDD®W\ OR®HG IMURUHHQ
,&7 7KH FDVH RI WKH 685) *UHH Q3 |BRFOIBI\GKQIW\RORGKHD WX (QYLUR,QI
&RQIHUHQFH
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>+HUWHO DQG :LHVHQW @ +HUWB®/VOL® QG | RHRDMWOMR Q V\\OW HR W P$
FRQWULEXWLRQ WRZQIWRGWP VWY RO LLQDEHPVMWURQWLHUWGRL
\Y [

>,6%$&9% @ ,&3%%7 $ %XVLQHVYV )UDPHZRUN IRUPMQMV*RYHUQDQFH D
RI (QWHUSULVBRDOLQJ OHDGRZV ,6%&%

>,62 @ ,62 ,62 ,(& ,QIRUPDWLRQ WHFKQRORJ\ 2 3URFHVV DV)
*HQHYD ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ

>, 62 D@, 682 (& ,QIRUPDWLRQ WHFKQROWRJ\ 2 3URFHVV DVVHVYV
*HQHYD ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ

>, 62 E@ ,682 (QYLURQPHQWDO PDQDJHPH@Q@HWIVWHPV
,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ

>, YDQ\RV DQG 6iQGRU .ULV]W @IWDQ\R¥4$ *BYBUQQGRH 68L&
DVVHVVRU VNLOOV IRU HYDOXDWLVFHQRBMERNID®/ HR BRWMNZBDBADJHPH(
(YROXWLRQ DQG 3URFHVV GRL VPU

>-HQNLQ HW DO @ -HQNLQ 7 $ OPFGKDI@H,QYIRUPOWLREVWHU
7HEFKQRORJLHV DQG 6\WWHPV (P OR\IDHWLIR @ DBXYE MR QYVHRI 2UJ
BRFLHW\ GRL

>.LWFKHQKDP @ . EXMFEKHRKEOHY MRU 3HUIRUPLQJ 6\VWHPDWLF /LWHU
LQ 6RIWZDUH (QJLQHHULQJ 9HUVLRQ HH®B 7THFKQLFDO 5HSRUW
>/DPL HW DO @ /DPL * %LVFRQO(PRSLYLADLG 6\MPOELQRIQ PRIWZDUH

7THVWLQJ 3UDFWLFHV3U®RBKMERRRW LRH W KH WK ,QWHUQDWLRQDO 6RI
,PSURYHPHQW DQG &DSDELOLW\ "HWSNHUPLQDWLRQ &BR®RLHUHQFH 63
B

>0F &DIIHU\ DQG 'RUOLQJ @ OF KDIOHGYL 63,30 G HRBORSPHQW
-RXUQDO RI 6RIWZDUH (YROXWLRQ DQG 3MRIFHVV VSLS

>OHVTXLGD DQG 0DV @ OHVTXLGD QW L/Q D QI PDRD W L R,@ SSHHF KK L W\
%HVW 3UDFWLFHV RQ 6RIWZDUW?2/L(&F\FO H6 BEXRWFIHWV HM HIQHL R Q
&RPSXWHUV B6HFXULW\ GRL M FRVH

>0LQJD\ @ OLQJD\ 6 *UHHQ ,7 7XHHDHAN QHEXBSEIS5IBKRBNFK
IRWH *

>1DXPDQQ HW DO @ 1DXPDQQGS6-RKIDRNQ 07 .AK *§((D6Q)7
ORGHO $ UHIHUHQFH PRGHO IRUDUMBQ ® QW WX QWIDJLIQIDEIOH) V R | W Z
&RPSXWLQJ ,QIRUPDWLFV DQG 6\VW IBRL M VXVFRP

>3DUGR HW DO D@ 3DUGR & 3L@OOGDVYDUBED 0 73LDO®/ LQRXQ

6 +RPRJHQL]DWLRQ &RPSDULVRQ DWW URWHIUIRVLRE H $8 O UFFOWNLY RQ

RI 0OXOWL PRGHOV LQ WEKHRFHGIGILQI 6 HRAWRIH , QVK ,QWHUQDWLRQDO &|

3URGXFW )RFXVHG 6RIWZDUH 'HYHORSPHQ8 DQG 3URFHVV ,PSURYHPH
GRL B

>3DUGR HW DO E@ 3DUGR & 35QRLPWWLUFAIDO) DRRP %HDR GDVVDU
0 7 +3URFHVV722/ $ 6XSSRUW 7RROXDW WKHH+DHIPIRGQPMWORQHOV ,Q
3URFHHGLQJV RI WKH ,QWHUQDW L RX®IDO 6&RDOFBIH QR RWYV&RPS)
$SSOLFDWLRQV ,&&6%$ GRL B
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>3DWyQ 5RPHUR HW DO @ 3DWyQ FRPHURNVWLQL %MD O 6GRGVIIUHD 0
5RGUtJXH] GH *X]PiQ , $ *RYHUQDQFERDI G RWD ODBMHBHQW )UDPH
6XVWDLQDELOLW\ GRL V X

>3DWyQ 5RPHUR HW DO @ 3DUNMWD BRPHBR GUJI XD ®G DDWY® 3LDW WL
0 *UHHQ ,7 *RYHUQDQFH DQG 0DQDJH P&RPS XEDNY G \WRRQ,GEDR U GV
,QWHUIDFHYV GRL M FVL

>3DWyQ 5RPHUR HW DO @ 3DWyQ75RPRIVIRO -$' 5RBOGIXWHWIDOUH 0

DQG 3LDWWLQL 0 $XGLWLQJ WKHI*RMHLU®R D F$ OOXG 0DMOFIHPHQW R
3URIHVVBRQHBO 3HHU 5HYLHZ

>3DWyQ 5RPHUR DQG 3LDWWLQL W& GD Wy Q , RFERHFDRVR-UYV IRQGBHBW L
,7 $XGLWV $ 6\WWHPDWLBURRELRUQEW XRI\WKH UG ,QWHUQDWLRQDO :|
OHDVXUHPHQW DQG OHWULFV IRU *BMHQHPYG BBK"6WOL QDEOH 6RIWZDUH

>3HWHUVHQ HW DO @ 3HWHUNVGI® 0DWWOBGRWQ 50 6KNKIHPDOWLF 0DSS
BWXGLHV LQ 6RIWZDUMHIRGBHEBHIQUNQRI VQKH WK ,QWHUQDWLRQDO &F
(YDOXDWLRQ DQG $VVHVVPHQW LQ 6RIWZDUH (QJLQHHULQJ ($6(1

>5XQHVRQ HW DO @ 5XQHVRQ 5HJGHGD V@ 63DXQHIH\BHDLE &
LQ 6RIWZDUH (QJLQHHULQJ *XLGH®RERNIRQERKQPSOHV 6RQV

>6LPPRQGY DQG %KDWWDFKHUMHH RKHBULMARQ Y *UHH@MQG %KDW
$GRSWLRQ DQG 6XVWDLQBHBEHRHHDEOLQH & RHDMWKIHR QWK $SPHULFDV &RQIHU
,QIRUPDWLRQ 6\VWHPV $0&,6

>6|\OHPH] DQG 7DUKDQ @ 6|\OHMHH 8W HDRIGO DOMXKILQV\ & DSDELOLW\

JUDPHZRUNV IRU +HDOWKFDUH 3 UHRFFHHY Y8 \$ RV H N & P & QW RD QABK HP S WRKY

,QWHUQDWLRQDO 6RIWZDUH 3UR F H\HW PR.|URWLHRH @ RIQD 19 GH&KIFSID B3 0& W \
GRL B

>8QKHONDU @ BOHKHOND BWHDWHILHY DQG $SSOLFDWLRQV 8VLQJ
,QWHOOLJHQ®¥RFD 5DWRQ &5& 3UHVV

>8QLWHG 1DWLRQV @®UBQUWRHP LIWW2RQV:RUOG 7KH $JHQGD |
6XVWDLQDEOH 'HYHBRBRBRWLRQ $ 5(6 DW WKH SOINYWB®@LHWK 6HVVL
1DWLRQV *HQHUDO $VVHPEO\

>9DUNRL HW DO @ 9DUNRL 7 QlHYDDRIDWH® 1XF OMHDE GIN KO H
,QWHJUDWLQJ ,(& (& -RXUDQ@® &3, &RIWZDUH (YROXWLRQ DQG 3UR
GRL VPU

>:HEE @ :HEEDOW (QDEOLQJ WKH ORZ FDUERQ HFRQRP\ LQ WKH
/IRQGRQ 7KH &OLPDWH *URXS
KWWSV ZZZ WKHFOLPDWHJURX$HR LLIOWVWEHP\D GW | D X50H/8 R UG 8 GO U FK

>:LPPHU HW DO @ :LPPHU : /HH3ROMR2X6,GDD7KH DQ
&RPSHWLWLYH $GYDRWIWHFKW 6SULQJHU 1HWKHUODQGV GRL

><LQ @ <l&DPVH BWXG\ 5HVHDUFK DQG $SSOLFDWIURQV 'HVLJQ DQG ¢
$QJHOHV 6$*(



