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Executive Summary

This deliverable assesses how Energy Communities can provide flexibility and contribute to grid
and system services at both the distribution and transmission levels, and how such participation
can be embedded within local energy sharing and trading arrangements.

The overall objective of the work is to (i) analyze the regulatory context for Energy Community
(EC) participation, (ii) identify suitable services and participation mechanisms, (iii) develop and
integrate rule-based, tariff-based, and explicit flexibility provision mechanisms into the U2DEMO
energy sharing/trading models, and (iv) evaluate technical and economic impacts through quan-
titative simulation and defined use cases, culminatiing in actionable conclusions and recommen-
dations.

The report is structured in two parts: a introductory qualitative assessment of regulatory frame-
works, implementation practices, and key drivers and barriers for EC participation across Dis-
tribution System Operator (DSO) - and Transmission System Operator (TSO) - services; and
a core quantitative model-based assessment that integrates flexibility mechanisms into four
U2DEMO energy sharing/trading models and evaluates their performance based on numerical
simulations.

The qualitative assessment finds that, supported by the existing regulatory framework, com-
munity assets can provide reliable explicit flexibility that help manage distribution systems and
can contribute to balancing service provision by aggregation with other flexibility resources.
However, the uptake remains limited due to regulatory fragmentation, technical requirements,
and high enabling costs, in addition to underlying flexibility markets challenges including correct
baselining and adequate decentralized control of distributed flexibility assets.

Overall, the quantitative assessment concludes that explicit flexibility provision is consistently
economically attractive across energy sharing/trading models. Energy communities can gain
benefits from explicit provision regardless of the underlying sharing/trading framework. The
four U2DEMO energy sharing/trading models can be extended to compute available aggre-
gated flexibility as well as to dispatch flexibility within the community operations. When energy
sharing is centrally determined by a community manager, a profit-oriented dispatch is more
economically advantageous than purely maximising delivered flexibility volume, while benefits
can be distributed to members via suitable allocation mechanisms, leading to cost reduction
for each community member. When energy is traded under an internal pricing mechanism,
the pricing design plays a crucial role as it significantly affects the flexibility provision activities.
For auction-based local trading and pool-based peer-to-peer trading, flexibility can be provided
based on the remaining asset capacity and re-optimising the schedules of all community mem-
bers in order to maximise the remuneration from this activity. Nevertheless, further research is
still needed to address practical challenges, such as baselining and asset control, as well as to
improve the robustness of the mechanisms against uncertainties and to understand the impact
of this activity on the grid beyond the activation window.

Beyond explicit mechanisms, the models were extended to provide a kW-max service via rule-
based or tariff-based approaches. Rule-based schemes can strictly limit community offtake
(often at the cost of higher energy costs), while tariff mechanisms can reduce peaks in some
models but may not fully enforce the kW-max limit. Therefore, tariff approaches require careful
fine-tuning to achieve the intended grid objectives.
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ZKLFK(B@DQ SURYLGH IOH[LELOLW\

7R UHYLHZ DQG DVVHVV DYDLODEOH IOH[LELOLW\ SURYLVLRQ PF
VSHFLILFDWLRQV PDUNHW GHVLJQ IHDWXUHV DQG LPSOHPHQ\
NH\GULYHUV DQG EDUULHUV D(&FWLQJ SDUWLFLSDWLRQ RI

$+7R GHYHORS DQG LQWHJUDWH IOH[LELOLW\ SURYLVLRQ PHFKDQ
HUJ\ VKDULQJ WUDGLQJ PRGHOV WUDQVODWLQJ SDUWLFLSDW.L
FDO IRUPXODWLRQV DQG WRROV IRU WKH SURYLVLRQ DQG GHOL
FRRUGLQDWLRQ DQG HQHUJ\VKDULQJ H[FKDQJHV

I7RSURYLGHD WKRURXJKTXDQWLWDWLYHHYDOXDWLRQRIWKH C
XVH FDVHV WHVWFDVHY DQG GDWDVHWY DVVHVVLQJWHFKQLF
SDFWV IRU FRPPXQLW\PHPEHUYV

7R VIQWKHVLVH LQVLIJKWY IURP WKH TXDOLWDWLYH DQG TXDQW
VLRQVDQG UHFRPPHQGDMW IS®RQWWRLGDINEIRROMQ IOH[LELOLW\ SU

SHODWLRQVKLS ZLWK RWKHU GHOLYHUDEOHYV

7KLY GHOLYHUDEOH LV FORVHO\ OLQNHG WR ' ZKLFK DQDO\VHV I
HQHUJ\ VKDULQJDQG WUDGLQJ 7KH PDWKHPDWLFDO PRGHOV GHYF
IUDPHZRUNV IRUHQHUJ\ VKDULQJDQG WUDGLQJ GHILQHG LQ "' Wk
WKLY GHOLYHUDEOH DUH WLJKWO\ FRXSOHG ZLWK WKRVH LQ " $C
SURFHVVHV DUH VXSSRUWHG E\ WKH WRROV GHYHORSHG LQ"

TRIHWKHU ZLWK ' WKH RXWFRPHV RI WKLY GHOLYHUDEOH LQIRUF
WUDGLQJ DOJRULWKPV WR EHLPSOHPHQWHG LQ WKH 8 '"(02 RSHQ V
ULWKPV HQDEOLQJ SDUWLFLSDWLRQLQ V\VWHP VHUYLFH SURYLVLI
WKLY GHOLYHUDEOH DOVR KDV LPSOLFDWLRQV IRU WKH LQIRUPDW
DGGUHVVHG LQ 7DVN

6WUXFWXUH RI WKHGHOLYHUDEOH

7KH GHOLYHUDEOH LV RUJDQLVHG LQWR WZR PDLQ SDUWYV L H WK
DOQGLVVWUXFWXUHG DV IROORZV
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BHFWLRWHVHQWY WKH TXDOLWDWLYH VWXG\RQ WKH SURYLVLRQ RIJ
GLVWULEXWLRQ DQG WUDQVPLVVLRQ OHYHOV ,WEHJLQV ZLWK DQ I
WKHQ DVVHVVHV WKUHH PDLQ FDWHJRULHV RI IOH[LELOLW\ PHFKDQ
WDULII EDVHG PHFKDQLVPV 6XEVHTXH B G HWKE @RIENMHR® \HHYWD O X
YLFHV DEXRR'SYHDQ 8 Q LFRRX @8 ULHV IRFXVLQJRQ GULYHUV DQG EDU!
RI&V

7TKH TXDQWLWDWLYH VWXG\ ZKLFK UHSUHVHQWYV WKH ODUJHVW SD
6HFWLRQWHFWLRQVW LOQWURGXFHV WKH IRXU HQHUJ\ VKDULQJ WU
WKH 8 '"(02"' UHS& UW>DOVR RXWOLQHV WZR VA\VWHP VHUYLFH SUR\)
WKH FRUH IRFXV RIWKHDQDO\VLY DQG GHVFULEHV WKH WHVW FDV|
WKURXJKRXW WKH VWXGx BGHHM GRIF WKRIGPODWKHPDWLFDO IRUPXOD!
WKH FRUUHVSRQGLQJDQDO\VHV RI |OH[LELOLW\SURYLVLRQ PHFKD
PRGHO

)LQDOO\ 6 HFRWEPXGHY WKLV UHSRUWDQG SUHVHQWY UHFRPPHQGD
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SURYLVLRQ RI VA\VWHP VHUYLFHV E\HQHUJ\ FRPP

7KLV VHFWLRQ H[D®RIDHY KRIWLFLSDWH2L @ QGRYQBYBO® VHUYLFHV
FRYHUV WKH UHJXODWRU\ IUDPHZRUN DQG LWV LPSOHPHQWDWLRQ
LQ SDUWLFXODU RQ WKH 8 '"HPR GHPRQVWUDWLRQ FRXQWULHV DO
SURMHFWY DQG WKH NH\ GULYHUV DQG EDUULHUV WR SDUWLFLSDW|

SHIXODWRU\NIUDPHZRUN DQDO\VLV

$FFRUGLQJ WR $UWLFOH RI WKH 5HQHZDEOH (Q@ UUM QR ZFEA H
HQHUJ\ FRPPERBQWEZHBEOH (QHUJ\ &RPP X QIUMLHYWEEOHG WR

ft3URGXFH FRQVXPH VWRUH DQG VHOO UHQHZDEOHHQHUJ\ LQF
SXUFKDVHDJUHHPHQWYV

16 KDUH ZLWK&QUWRHZDEOH HQHUJ\ WKDW LV SURGXFHG E\ WKH S
E\WKDW 5(& VXEMHFW WR WKHRWKHU UHTXLUHPHQWY ODLG GR
WKHULJKWV DQG REOLIJDWLRQV RI WKHUHQHZDEOHHQHUJ\ FRP

$$FFHVV DOO VXLWDEOH HQHUJ\PDUNHWYV ERWK GLUHFWO\ RU WK
LQDWRU\PDQQHU

5HJDUGLQJ WKH (OHFWULFLW\ ODUNH@ 'DERRWGY®J WR $UWSLFOH
JHQ HQHUJ\ FRPERXQLYHGIVQHUJ\ &ERPPXRQUWH@WLWOHG WR HQJDJH L
WLRQ LQFOXGLQJIURP UHQHZDEOH VRXUFHV GLVWULEXWLRQ VXS
VWRUDJH HQHUJ\ HIILFLHQF\ VHUYLFHV RU FKDUJLQJ VHUYLFHV IR
HQHUJ\ VHUYLFHV WR LWV PHPEHUV RU & (&N IDHKRIDGH UW O $iGON R/ R
WDEOLVK SXUFKDVH RU OHDVH GLVWULEXWLRQ QHWZRUNV DQG W

E EHLQJVXEMHFWHG WR WKH VDPBRE Q KUWKHRUP\RIUMS R QH® ¥

D&(&/ FDQ DFFHVV DOO HOHFWULFLW\ PDUNHWY HLWKHU GLUH
QRQ GLVFULPLQDWRU\PDQQHU

7TKXV LPSOLFLW IOH[LELOLW\FDQ EHDFFRPSOLVKHG WKURXJK WKF
VHWYVY SURGXFWLRQ XQLWV VWRUDJH V\VWHPYVY DQGIOH[LEOH ORD
WDULIIV ORUHRYHU H[SOLFLW IOH[LBK&V WXKEY YO QR HE HBSW K IKOJYH
WKHULJKWWRDFFHVVDOOHOHFWULFLW\PDUNHWY GLUHFWO\RU W
RI'lOH[LELOLW\ VHUYLFHV WR VA\VWHP RSHUDWRUY DQG SDUWLFLSI
GLVSDWFK PHFKDQLVPV SDUWLFXODUO\ ®2W\W KH & QWY WEXG/ WHROF®
IOH[LELOLW\ VHUYLFHV IURP GLVWULEXWHG JHQHUDWLRQ FRQVXP

)XUWKHUPRUH WKH (OHFWULFL@ \ &DRPDL.Y VLR D *SXH BHIDWQHRQ (8
HVWDEOLVKHYV WKDW DOO EDODQFLQJVHUYLFHV LQRGNEHDF)UHT X
&RQWDLQPHQW 5HVBXWRYDWEF JUHTXHQF\ 5H\DYRUDGQG RQ GKVEU Y |
JUHTXHQF\ 5HVWRUD W )LR50Q XYW EHHS/URFXUHG WKURXJK WUDQVSDL
QHXWUDO DQG PDUNHW EDVHG PHFKDQLVPV 7KLV 5HJXODWLRQ H
JHQHUDWLRQ GHPDQG DQG VWRUI&M D ERERX WARHS D H IYBREQWH L Q
EDODQFLQJPDUNHWY HLWKHU GLUHFWO\ RU WKURXJK DJJUHJDWRU
SUHTXDOLILFDWLRQ UHTXLUHPHQWYV DUH PHW

7TKHVH GLUHFWLYHY KDYH EHHQ WUDQVSRVHG WR WKH QDWLRQDO
SURMHFW SLORWY DUH HVYWDEOLVKHG ,Q ,WDO\ HQHUJ\ FRPPXQL
VHUYLFHV $UWLFOH | RI ' HFUHWR /HILVODWLYR SUWLFO
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HPSKDVLVHV WKHUHOHYDQFHRIRQ VLWHLQVWDQWDQHRXYV VI
HUJ\ VKDULQJDPRQJFRPPXQLW\PHPEHUV WKXV RQO\VXUSOXV HQ

,Q BRUWXJDO WKH RSHUDWLRQDOLVDWLRQ RI WKHVH ULJKWYV LV IL
V\VWHP RSHUDWRUV 7KH 7UDQVPLVVLRQ 6\VWHP 2SHUDWRU 5(1 &
LVUHVSRQVLEOH IRUWKHVHFXULW\DQG FRQWLQXLW\RIHOHFWULF
VHUYLFHV PDUN&HWVQRMDBD\ ( 5('(6 DUH H[SOLFLWO\ DOORZHG WF
VHUYLFHVIURP GLVWULEXWHG JHQHUDWLRQ FRQVXPHUV DQG HQH
FRQJHVWLRQ PDQDJHPHQW 7KLV HVWDEOLVKHVY D FRQFUHWH RSH
PXQLWLHV WR SURYLGH IOH[LELOLW\ VHUYLFHVY DW GLVWULEXWLR
QDWHG782WKIYHO VA\VWHP VHUYLFHYVY 'HFUHH /DZ Q 5(&/HVFULEF
DQ&(&Y DUHHQWLWOHG WR FRQGXFWLQ 3RUWXJDO $FFRUGLQJWR
FDQ SURGXFH FRQVXPH VWRUH SXUFKDVHDQG VHOO UHQHZDEOH
SDUWLHV %HVLGHV HQHUJ\FRPPXQLWLHV KDYHDFFHVV WR DOO H(
YLFHVY ERWK GLUHFWO\DQG WKURXJK DJJUHJDWLRQ ZKLOH UHPDI
REOLJDWLRQV DSSOLFDEOH WR RWKHU HOHFWULFLW\ PDUNHW SDU
WLRQV XQGHU WKH 1HWZRUN 2SHUDWLRQ 5HIXODWLRQ ZKLFK PD\ |
GHVLIQDWHG UHSUHVHQWDWLYH

,Q WKH 3RUWXJXHVH UHJXODWRU\ IUDPHZRUN SDUWLFXODU HPSKLC
FRQVXPSWLRQ DQG LQWHUQDO HQHUJ\ VKDULQJ (QHUJ\ VWRUDJH
PLWWHG KRZHYHU VXUSOXV HQHUJ\ VWRUDJH DQG FRPPHUFLDOLYV
GLWLRQV DQG HQHUJ\ GUDZQ IURP WKH JULG IRUVWRUDJH SXUSRYV
ELOOHG DFFRUGLQJWR DSSOLFDEOH WDULIIV 7KLV UHLQIRUFHV Wk
VXPSWLRQ RYHU PDUNHW RULHQWHG HQHUJ\DUELWUDJH

,Q WKH)ODQGHUV UHJLRQ Rl %HOJLXP $UWLFOH RI WKH (QHUJ
DFWLYLWLHYVY HQHUJ\ FRPPXQLWLHV PD\ XQGHUWDNH ,W LV PHQWL
SURGXFH FRQVXPH VKDUH VWRUH DQGVHOOHQHUJ\ SOXV WKH\F
LELOLW\RU SDUWLFLSDQW LQ IOH[LELOLW\RUDJJUHJDWLRQ 7KLV |
RULQGLUHFWO\FRQQHFWHG YLD WKH FRQQHFWLRQ RI SDUWQHUV F
DQ HOHFWULFLW\ GLVWULEXWLRQ QHWZRUN WKH ORFDO HOHFWUL
EXWLRQ QHWZRUN

,Q WKH1HWKHUODQGYVY WKH (QHUJ\$FW DVVXPHV WKDW LW VKRXOG
NHW DFWLYLW\ EXW LWLV WKHDFWLYLW\LWVHOI WKDW GHWHUPLC
WKHDGYDQWDJIJH WKDW WKHTXHVWLRQRIZKR SHUIRUPV D PDUNHW |
RUD SDUW\ SUHVHQWLQJLWVHOIDVDQHQHUJ\ FRPPXQLW\ LV OHYV
I[UDPHZRUN LV HVWDEOLVKHG IRUWKH YDULRXVY PDUNHW SDUWLFLS

J)LQDOO\ WKH (PHUJHQF\DQG 5HVWRURWERRRQVML\WR DRRUWHN XBGW >R Q (8
HVWDEOLVKHV D WHFKQRORJ\ QHXWUDO IUDPHZRUN IRU V\VWH
VWDUW VHUYLFHYVY 7KLV 5SHIXODWLRQ GHILQHV EODFN VWDUW FDSE
UDWKHU WKDQ DVVHW W\SH DOORZLQJ GLVWULEXWHG JHQHUDWLR
VRXUFHV LQFOXGLQJ WKRVHRZQHG RURSHUDWHG E\HQHUJ\ FRPP
UHVWRUDWLRQDFWLYLWLHYVY SURYLGHG WKH\DUH FDSDEOHRIHQH
VXSSO\DQG VXSSRUWIQI ERRUEWRDWMWERQ SURFHVVHYV
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JOH[LELOLW\LQ 'LVWULEXWLRQ 1HWZRUNV

$UWLFOH RIWKH (OHFWULFLW\ODUNHW '"LUHFWLYH (8 HVW
WKDW PDQGDWHYV D VKLIW WRZDUG WKH XVH RI IOH[LELOLW\ LQ GL\
HIILFLHQF\ OHPEHU 6 WDWHY DUH'BGBVYRUBHERWR BQORUHG/BQ® LQFF
WR SURFXUH IOH[LELOLW\ VHUYLFHV VXFK DV FRQJHVWLRQ PDQDJ
JHQHUDWLRQ GHPDQG UHVSRQVH RU HQHUJ\ VWRUDJH DQG DV I
WDWLRQ H[SOLEF2ZWDQ BBORXMDO WR FRQWUDFW VXFK IOH[LELOLW)
JHQHUDWLRQ FRQVXPHUV RUHQHUJ\VWRUDJH SURYLGHUV WR LQT
IHU QHWZRUN UHLQIRUFHPHQWY &UXFLDOO\ WKH SURFXUHPHQW |
WKURXJKWUDQVSDUHQW QRQ GLVFULPLQDWRU\ DQG PDUNHW ED\
LQJPRGHO 'HYLDWLRQVIURPWKHVHPDUNHW EDVHG PHFKDQLVPV I
UHIJXODWRU\ DXWKRULW\ H[SOLFLWO\ GHWHUPLQHYV WKDW VXFK SU
FLHQW FDXVHVHYHUHPDUNHW GLVWRUWLRQV R OHDG WR KLJKH

7TRIDFLOLWDWH WKHVH PDUNG6&2W RLVHIBWLRQHDIWDUFAILFOPMWVY R U\ D XW K |
JDIJHLQ D SDUWLFLSDWRU\ SURFHAM2Z WRKHW\W B/ EH® DIMWKHRIO/HDQGY SHF L
IOH[LELOLW\ VHUYLFHVDQG GHYHORS VWDQGDUGLVHG PDUNHW SUF
WR HQVXUH WKDW DOO TXDOLILHG SDUWLFLSDQWY LQFOXGLQJ WK
WLRQ VHUYLFHV FDQ FRPSHWH HIITHFWLYHO\ DQG ZGA2WKRXWWG LV FU
FRRUGLQDWH FERNVWR\HOQWHKIH WKH RSWLPDO XVH RIUHVRXUFHYV DC
RIWKHEURDGHU HOHFWULFLW\ VA\VWH®2 VD VX3 SRWMWWDKIHKVW D B WR X
WKDW FRYHUVY WKHLU UHDVRQDEOH FRVWYV LQFOXGLQJ WKRVH UH
FRPPXQLFDWLRQ WHFKQRORJ\LQIUDVWUXFWXUH UHTXI@QWHG WR PD1

/IRQJ WHUP WUDQVSDUHQF\UHJDUGLQJPDUNHW QHHGV LV SURYLGH
RSPHQW SOD @2 ZVRX¥VKW SXEOLVK DW OHD V& HXHYHNMSLRO\GW DNV B HV V
IRUVLIQDOLQJXSFRPLQJPDUNHWRSSRUWXQLWLHY DV WKH\PXVW
LWN\UHTXLUHPHQWV DQG GHWDLO SODQQHGLQYHVWPHQWYV IRU WKH
HPSKDVLVHV WKDW WKHVH SODQV PXVW H[SOLFLWO\FRQVLGHU GHF
HQHUJ\ VWRUDJH DV YLDEOH DOWHUQDWLYHV WR WUDGLWLRQDO V'
VXEPLWWHG WR QDWLRQDO'BHV »PXL W RFR\@DMVXXVORAR DILWK BYD O UHOHY D (
DQG62Y HQVXULQIJWKDWWKHGHYHORSPHQW RIWKHGLVWULEXWLR
WKHVH SODQQLQJ UHTXLUHPHQWY DUH HI[ WHQVLYH OHPEHU 6WDWF
HOHFWULFLW\ XQGHUWDNLQJV ZLWK IHZHU WKDQ FROQQHFWHC
LVRODWHG VA\VWHPV IURP WKH REOLIJDWLRQ WR SURGXFH WKHVH VS

5HIXODWLRQ (8 LVLQWURGXFHG DVDQDPHQGPHQW WR 5HJ
FOH HHVWDEOLVKHVDPDQGDWRU\IUDPHZRUNIRUWKHDVVHVVPH
OHYHO 8QGHUWKLVDUWLFOH QDWLRQDO UHJXODWRU\DXWKRULW
DUHSRUW HYHU\ WZR \HDUV WKDW HVWLPDWHY WKH IOH[LELOLW\ U
DW OHDVW WKH QH[W ILYH WR WHQ \HDUV 7KLV UHSRUW LV LQWHQG
PHQW RI VHFXULW\ RI VXSSO\DQG WKH GHFDUERQLVDWLRQ RI WKH
LQWHJUDWLRQ RI YDULDEOH UHQHZDEOH HQHUJ\ VRXUFHV DQG WKH
LW\ PDUNHW LQFOXGLQJLQWHUFRQQHFWLRQ WDUJHWYV DQG SRWH
7KHVH DVVHVVPHQWY PXVW EH FRQVLVWHQW ZLWK (XURSHDQ DQG
VHVVPHQWY DQG UHO\RQ GDWD SURYLGHG E\WUDQVPLVVLRQ DQG (

7TKHVH UHSRUWYVY PXVW HYDOXDWH YDULRXV W\SHV RI |IOH[LELOLW\
WR HIIHFWLYHO\LQWHJUDWH UHQHZDEOH HQHUJ\ ZKLOH FRQVLGHL
PDUNHW SULFHVY JHQHUDWLRQ DQG GHPDQG 7KHVHUHSRUWY DUF
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QRQ IRVVLO IOH[LELOLW\UHVRXUFHV VXFKDV GHPDQG UHVSRQVH
WHUFRQQHFWLRQ DFURVV ERWK WUDQVPLVVLRQ DQG GLVWULEXW
PXVW LGHQWLI\H[LVWLQJPDUNHW EDUULHUV WR IOH[LELOLW\DQG
LQFHQWLYHV VXFK DV UHPRYLQJUHJXODWRU\KXUGOHV RULPSUR"
UHSRUWY PXVW DOVR HYDOXDWH WKH UROH RIGLJLWDOLVDWLRQ LC
VRXUFHV WKDW DUH DQWLFLSDWHG WR EHDYDLODEOH LQ RWKHU OF
WKH (1762 (DQG WKH ( '62 HQWLWLHVDUHUHTXLUHG WR FRRUGLQDYV
GHILQLQJWKH QHFHVVDU\ GDWD IRUPDWV DQG GHYHORSLQJD FRPP
IOH[LELOLW\ QHHGV 7KLV PHWKRGRORJ\PXVW FRQVLGHU DOO DYD
QHUDQG DOLJQ ZLWK WKH 8QLRQTV DQG FOLPDWHDQG HQHU.

1IDWLRQDO UHSRUWV PXVW EH SXEOLVKHG DQG VXEPLWWHG WR WKH
IRUWKH &RRSHUDWLRQ RI (QHUJ\ 5HIXODWRUV $&(5 7KHQ $&(5 \
DQDO\VLV SURYLGLQJ UHFRPPHQGDWLRQV RQ FURVV ERUGHU LVV)
QRQ IRVVLO IOH[LELOLW\ UHVRXUFHV )LQDOO\ WKH ILQGLQJV IUR
JUDWHG LOQWR WKH 8QLRQ ZLGH QHWZRUN GHYHORSPHQW SODQ ZlI
RSHUDWRUV ZKHQ GHVLJQLQJWKHLURZQ QH&NZRUN GHYHORSPHQW

7TKHFXUUHQW VWXGLHVT6QGHWUWEWFDI®B [IFEFLOLW\N SURYLVLRQ LPS
LQFRXQWULHYVY ZKHUH SURMHFW SLORWV DUHHVWDEOLVKHG DUH H|

JOH[LELOLW\ SURYLVLRQ PHFKDQLVPV

,Q JHQHUDO IOH[LELOLW\ SURYLVLRQ PHFKDQLVPV IRU V\VWHP VI
FODVVHV QDPHO\PDUNHW EDVHG UXOH EDVHG DQGWDULII EDVHC
UHYLHZV WKHLPSOHPHQWDWLRQ RI WKHVHPHFKDQLVPV

ODUNHW %DVHG OHFKDQLVPV

762/HYHO

$W WKH WUDQVPLVVLRQ OHYHO IOH[LELOLW\LV SULPDULO\ SUREX!
DQFLOODU\VHUYLFHV WR PDLQWDLQ VI\VWHP I[UHTXHQF\ YROWDJH
WKH KDUPRQLVHG (XUR SHDW®Q HPRHAFRDUMWRMY I RB2RF D VHW RI FULWLEL
DWLRQDO URBRPAHRVRYUWWKHTXHQWO\ DFWLQJ DR/DEG V)W H P 1S ® E\DERROUW U
/)& 2SHUDWRU DQG ,PEDODQFH 6HWWOHPHQW 5HVSRQVLEOH DV C
WULFLW\ODUNHW ®ROH ORGHO >

762WHOLHVY RQ D SRUWIROLR RI DQFLOODU\ VHUYLFHV WR PDQDJH
ERWK QRUPDO DQG GLVWXUEHG FRQGLWLRQV 6RPH VHUYLFHV DU
XQGHU 1IHWZRUMN&RGHVH RWKHUVY DUH SURFXUHG WKURXJK UHJXOELC
PHFKDQLVPV ZKHQ QHHGHG WR SUHVHUYH UHOLDELOLW\DQG VHFX
OLEHUDOLVDWLRQRIWKHHOHFWULFLW\VHFWRU VHUYLFHV VXFK D
GHOLYHUHG E\ YHUWLFDOO\LQWHJUDWHG XWLOLWLHVY DUHQRZLQ
SDUWLFLSDQWYVY WKURXJKWUDQVSDUHQW WHFKQR@RJ\ QHXWUDO

%DODQFLQJ PDUNHWY SOD\D FHQWUDO RSHUDWRMARWPR G URBHJIIHODW K
WLYH SRZHU UHVHUYHV WR HQVXUH V\VWHP EDODQFH GHILQHG DV
VFKHGXOHG DQG DFWXDO HOHFWULFLW\ SURGXFWLRQDQG FRQVXP
%DODQFLQJ 6HUYLFH 3 URYIFKHRDA RZ6BRU DIJJUHIDWH JHQHUDWLRC
UHVSRQVH VWRUDJH RUPL[HG SRUWIROLRY DQG FRPPLW WKHLU U
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IRUWKH GHOLYHU\ Rl VEIUWLRHM XKBKEDSHV SRR DBH55P55 DQG

5HSODFHPHQW 5H\BBWYWH. B5SDWLRQ LQ WKHVH PDUNHWYV LV VXEMHF
GXUHV ZKLFK YHULI\FRPSOLDQFH ZLWK WHFKQLFDO DQG RSHUDWL
ODELOLW\ FRPPXQLFDWLRQ DYDLODELOLW\ DQG G\QDPLF SHUIRU
,Q SDUB®®H®@®FH 5HVSRQVLEQMHINDULVQLIHY DQPFLDO UHVSRQVLELOLW\
WZHHQ VFKHGXOHG DQG DFWXDO HQHUJ\ SRVLWLRQV HQVXULQJ D!
DFFRXQWDELOLWS37Q &HBUKRQHY IRUP WKH EDFNERQH RI WKH (XURS
IUDPHZRUN OLQNLQJRSHUDWLRQDO IOH[LELOLW\SURYLVLRQ ZLWH

7KH ODUJH VFDOH LOQOWHJUDWLRQ RI YDULDEOH UHQHZDEOH HQHUJ
WLRQDO VIQFKURQRXV JHQHUDWLRQ KDYHLQFUHDVHG V\VWHP YDU
$V D UHVXOW WKH (XURSHDQ SRZHU V\VWHP LV WUDQVLWLRQLQJ IU
WUDOLVHG JHQHUDWRUYVY WRZDUG RQH LQFUHDVLQJO\ VXSSRUWHG
FOXGLQJ GHPDQG UHVSRQVH HQHUJ\ VWRUDJH DQG FRPPXQLW\ O
RSHQV QHZ RSSRUWYOQLGVD HWMWIRIDWRUV W/RR 3O HWH 6 IPLDUMNHH WY SULP
WKURXJK DJJUHMMUMUREXRIHG (QHUJ\ 5HYRXUFHV '(5V

$QFLOODU\ VHUYLFHOV 2 SFRDRFEHHGEDGO\ FODVVLILHG LQWR WKUHH F

$)UHTXHQF\ DQFLOODU\ VHUYLFHVY EDODQFLQJ ZKLFK PDLQWDI|
RYHU GLIIHUHQW WLPH KRUL]JRQV

ft9ROWDJH FRQWURO DQFLOODU\ VHUYLFHV HQVXULQJ UHDFWLY
OHYHOV

t6\VWHP GHIHQFH DQG UHVWRUDWLRQ VHUYLFHV VXFKDV EODFN
DEOLQJUHFRYHU\DIWHU PDMRU GLVWXUEDQFHV RUEODFNRXW'

'62 /[HYHO /RFDO )OH[LELOLW\ODUNHWYV

/YOVDUH PDUNHW EDVHG SUR FEHDM)XWURI 8 WRFDXW B OMHR[Z EL O(IBW\ VHU Y LF
WR LPSURYH JULG HIILFLHQF\ 7KH\ DUH GHVLJQHG WR SURYLGH D W
DOWHUQDWLYHWR WUDGLWLRQDOLQIUDVWUXFWXUHH[SDQVLRQ 7
FHQWL6r2ZWWR FRQVLGHU IOH[LELOLW\DOWHUQDWLYHV DV WKH VWDQ
GLWLRQDO QHWZRUN UHLQIRUFHPHQWY %\ PDQDJLQJORFDO FRQJ
PDUNHW EDVHG SURFNBURRMHRQWRZHU RYHUDOO VI\VWHP FRVWV DQG \
PHQW RIGHFDUERQLVDWLRQ WDUJHWYV LQ D/F®RWWH 8 Ul V¥ MQ W HD B IR QUK
PHFKDQLVP IRU H[SOLFLW'(BMMWRLOHWSRDGMRZ LQH[LELOLW\ UHTXH
FRPSHQVDWLRQ >

/YOVDUH JRYHUQHG E\ WKH SULQFLSOH Rl WHFKQRORJLFDO QHXWUI
'(5V WR SDUWLFLSDWH LQ JULG VHUYLFHV :KLOH SDUWLFLSDWLRC
DQG LQGXVWULDO XVHUV LW LV W\EI1RKD QQGIHSHQGWQW HG MWKU R W.
SRRO VPDOOH@®DVKHWKKDUDFWHULVWLF HQDEOHV WKH SDUWLFLSI
/YOV DV WKH FRPPXQLW\PDQDJHU XQ %8 BRVIDNHM. Y KB Q)R O/ R FIR P P X ¢
IOH[LEOH DVVHWV $OWHUQDWLYHO\ DQ HQHUJ\ FRPPXQLW\{V DV\
WKURXJK LQFOXVLRQLQ D ODUJH@DJJUHJDWRUfV SRUWIROLR >

/YOVDUH VWUXFWXUHG DURXQG GLYHUVH WHPSRUDO GHVLJQV DQG
LQFHQWLYLVH SDUWLFLSDWLRGW QBQD LWIDY FRBHSHQYBPWHWHQ LQY
WLRQV KHOG DW OHDVW RQH \HDU LQ DGYDQFH ZKHUH SURYLGHUV ¥
FHLYH GXDO UHPXQHUDWLRQ FRQVLVWLQJRIIL[HG DYDLODELOLW\
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¥, 0:K IRU DFWXDO HQHUJ\ GHOLYHUHG :KLOH PDQ\ SURGXFWV D
ZKHQHYHU LW VXLWV WKH XVHUTV RSHUDWLRQDO QHHGVY FHUWDLQ
FRQWUDFWY WKDW REOLJDWH WKH SURYLGHU WR VXEPLW D ELG ZK
QRXQFHG &RQYHUVHO\ VKRUW WHUP RUVSRW PDUNHWYV RSHUDW
W\SLFDOO\ SD\LQJ RQO\ IRU WKH DFWXDO GHOLYHU\ RI VHUYLFHV V
6SHFLILF SURGXFWYV DUH GHVLJQHG IRU PDQDJLQJ SUHGLFWDEOH |
OLVKHG IRU VFKHGXOHG PDLQWHQDQFH RU HYHQ IRU JULG IDLOXU
VRPH SLORWY DUH LPSOHPHQWLQJ EORFNFKDLQ EDVHG VPDUW FRC
SDUHQW VHWWOHPHQW DQG YMLILFDWLRQ >

7KHILUVW (XURSHDQ)DQYHPWHDWWG HY 1EHDW %ULWDLQ DQG WKH 1HWK
UHQWO\UHSUHVHQW WKHPRVW DGYDQFHG DQG PDWXUH IUDPHZRUN
DOO VL[ %UVWDRVK RSHUDWHG XQGHU D IRUPDO IOH[LELOLW\ FRPPL\
VHUYLFHV DV DQ DOWHUQDWLYH WR JULG UHLQIRUFHPHQW ZKLOH V
IXOO\RSHUDWLRQDO QDWLR QD D62BIQME2H IV GRIRIFXIUEHRIW K W E HO L W\
> @ 7TKHVHHVWDEOLVKHG PDU KH'WWHWHGHWKH ZDWZIRWFK QRZ PDQG
WKDW DOO OHPEHU 6WDWHYV SURYLGH LQFHQ WE2AHWRDSUERE M WXHO DW RLL
ELOLW\WKURXJK WUDQVSDUHQW QRQ GLVFULP L@ D)\RR QR DIQIJ PADKILI
UHJXODWRU\ SXVK VHYHUDO RWKHU FRXQWULHY KDYHODXQFKHG L
PHQW LQFOXGLQJ)UDQFHYV (QHGLV 6ZHGHQTV 6WKOPIOH[ DQG P!
3RUWXJDOTV ),50H 60RYHQLDYV GLUHFW FRQVXPHU FDOOV DQG ,V
YOH[ 'HVSLWHWKHVHDGYDQFHPHQWV)OWKH R HQD O DPSLWHY® CBHV/QRAH
VHYHUDO FRXQWULHYV 6 8 RD YWHGRWK MW WRKBRDOO\ DVVHVVHG ORFD
DQG PRVW QDWLRQDO UHJXODWRU\ DXWKRULWLHY GR QRW DQWLFL
H[FOXVLYHO\VDWLVI\ORFDO JULG UHTXLUHPHQW®IRU DW OHDVW O

7THFKQLFDO HOLJLELOLW\LVY VWULFWO\WLHG WR ORFDWLRQDO FRQ
VSHFLILF HOHFWULFDO QRGHV ZLWKLQ GHVLJQDWHG ")OH[LELOLW
FRQJHVWLRQ OLQLPXP ELG VL]HV YDU\ FRQVLGHUDEO\ DFURVYV (X
XVHU JURXSYV UDQJLQJIURP DV ORZ DV N: XS WR2 NXBRWKHWPRUH
SDUWLFLSDQWYV PXVW SRVVHVVDGYDQFHG PHWHULQJLQIUDVWUXF
SURYLVLRQ YDOLGDWLRQ DQGDOVR HQVXUH WKHLU DVVHWY DUH F
'62 DFWLYDWLRQ VLJQDOV )LQDOO\ SURYLGHUV PXVW IXOILOO DGF
RQLQGHSHQGHQW PDUNHW SODWIRUPV VXFK DV 3LFOR RU 12'(6 €C
PHQWYV WKDW GHILQH WKH OHJDO IUDPHZRUN IRU GDWD H[FKDQJH
VHWWOHBHQW >

7KH ZLGHVSUHDG DGRISWIRIPRIULO\ KLQGHUHG E\D IUDJPHQWHG UH
WKDW ODFNV FRQV L {/BVOIIQYWHQDMLRQBQRHN FUHDWLQJVLIQLILFDQV
SURYLGHUVDQG FRPSOLFDWLQJWKHVFDODELOLW\RIPDUNHW SOD
PDUNHW OLTXLGLW\UHPDLQV D XQLYHUVDO FKDOOHQJH ZKHUH OR
FRPSHWLWLRQDQG ELG SULFHV WKDW VWD\ FORVH WR PD[LPXP SUL
HIITHFWLYHRQ®HA*Y R @ )URP D WHFKQLFDO SHUVSHFWLYH WKH ODF
PRQLWRULQJLQIUDVWUXFWXUH SDUWLFXO D820AI D RPWPKDHOOREZQYWR O\
IOH[LELOLW\LQ UHDO WLPH ZKLOHWKHDEVHQFHRIUHPRWH FRQW
FUHDWHV VLIJQLILFDQW EDUULHUV WR HIILFLHQW VHUYLFH DFWLYD
LV D PDMRU FRQFHUQ IRU SURYLGHUV GXH WR UHYHQXH XQSUHGLF
WHULQJDQG LQVWUXPHQWDWLRQ 2SHUDWLRQDO ULVNV DUH IXUW
ZKHUH DVVHWYV DUHRIWHQ GLVTXDOLILHG EHFDXVH WKH\DUH HOHF)\
IRUUHVROYLQJDVSHFLILFFRQJHVWLRQ GHVSLWH WKHLU SK\VLFD
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EDVHOLQH YHULILFDWLRQ UHPDLQVDQ XQUHVROYHGLVVXH DV KLYV
UHIOHFW WKH EHKDYLRU RI ZHDWKHU GHSHQGHQW UHQHZDEOHV (
DQG GLVSXWaHV >

762 '62 &RRUGLQDWLRQ BEKHBMVYQJ WKH GHYHORSPH)®W DAMG DGRS)
FDQ H[SHFW FORVHU FRRUGLQDWLRQ EHW ZH B ZL'@G 3WKMHQ & WHKUWHF RAURWR:
GLQDWLRQEFWEZABDY ZKHQ SURFXULQJIOH[LELOLW\ KDV EHHQ H[W
LQ UHFHQW SURMHFWYV @ 2Q0BRBWGELOMAIH Rl FRRUGLQDWHG PDUN
KDYH EHHQ SURSRVHG > @ 6WXGLHV KDYH VKRZQ WKDW D FRP
VFKHPH ZKHUH V\VWHP VHUYLFHV IURP GLIITHUHQW V\VWHP RSHUDW
PDUNHW FDQ EH WKH PRVW HFRQRPLFDOO\ HIILFLHQW RSWLRQ EX
SURDFK WR LPSOHPHQW L Q@ UDFRMLHFBYDFWLFDO DSSURDFK LV WR H
IOH[LELOLW\ ELGV EHWZHHQ PDUNHWYV LI WKH\ DUH QRW FOHDUHG 1
FRRUGLQDWLRQDQG RYHUD O O@ \§ WAHKPELIGLIRIHZPRIGLQJ FDQ DOVR ID
VWDFNLQJDQG LQFUHDVH WRH[QENBDQWKBRG YLERW DRP X@HW D)WH G
,Q JHQHUDO WKH XVH RI GLVWULEXWHG IOH[LELOLW\LQ GLVWULEX
D ODUJH SRRO RI IOH[LEL®ONVD\QE2VRXUFBWORYHU DGGLWLRQDO UHY
WR HQG XVHUV 7KLV SDUWLFLSDWLRQ KRZHYHU PXVW DOVR FRQV
JULGV IURP ZKLFK WKLV IOH[LELOLW\ LV JHQHUDWHG WR HQVXUH V
DFWLYDWHE >

5SXOH %DVHG OHFKDQLVPV

YOH[LEOH &RQQHFWLRQ $ DWHHHPRHEWWY/D FE&BRD O DJUHHPHQWY WKDW D
WLRQEFRMWR WKH SRZHU JULG XQGHU FRQGLWLRQV WKDW SHUPLW V\'
HOHFWULFLW\ LQMHFWLRQ DQG ZLWKGUDZDO 7KHVH DJUHHPHQW\
PHQWDU\ WRRO WR DGGUHVV QHWZRUN FRQJHVWLRQ DQG RSWLPL
UHGXFLQJ WKH QHHG IRU @H LTK)RSKBIPH WU \WWLILHG DV DQ H[SOLFL
PHEKDQLVP 7KHVH DJUHHPHQWY HVWDEOLVK VSHFLILF FRQGLWLF
FDQ OLPLW D XVHUfV JULG XVDJH ZKLFK FDQ EH VWUXFWXUHG DV HL
RUDV UHVSRQVHY WR GLUHFW UHDO WLPH VLJ®@DOV VHQW E\ WKH V

7KHFRUH SXUSRVH RI WKHVH DJUHHPHQWY LV WR VHUYH DV D FRP S(
ZRUN FRQJHVWLRQ DQG UHGXFLQJ VI\VWHP SHDNV ZKLFK KHOSV WE
IRUWUDGLWLRQDO LQIUD VWA X% WXUMRZH IQQ | RWFHPGW WR/GGOHG QHW
DIJUHHPHQWY DFFHOHUDWH WKH FRQQHFWLRQ RI UHQHZDEOH HQH!I
HDV ZKHUH VXIILFLHQW ILUP FDSDFLW\ LV QRW \HW DYDLODEOH SU
IRU IXOO0 JULG EXLOGRXWV )XUWKHUPRUH WKH\ RIWHQ DFW DV D \
LPPHGLDWH JULG DFFHVV IRU XVHUV ZLWK FRQWUROODEOH LQVWD
DUH FRPSOHWHG RU XQWLO PRUH PDWXUH PDUNHW EDVH®& IOH[LEI
:KLOB$SWUH PRVWO\RIITHUHG RQ D YROXQWDU\EDVLY VRPHFRXQWU
*HUPDQ\KDYH PDQGDWRU\UHTXLUHPHQWWIRU VSHFLILF XVHU JUR)

7TKHVHDJUHHPHQWV DUHVOLJKWO\PRUHFRPPRQIRUHQHUJ\LQMHF
DUHRIWHQ LOFHQWLYLVHG WKURXJK ILQDQFLDO EHQHILWY 6XFK L
QHWZRUNFKDUJHVRUUHGXFHGFRQQHFWLRQIHHV ,QFRXQWULHYV -
XVHUV VWLOO EHQHILWIURP WKHDELOLW\WRFRQQHFW WR WKH JUL
DILUPDJUHHPBQWPRPULWLFDO FRQGLWLRQ RIWHQDWWDFKHG WR WK
QDWXUH ZLWK UHIJXODWRU\ UHFRPPHQGDWLRQV KLIKOLJKWLQJ W
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IOH[LEOH DJUHHPHQWY LQWR ILUP FRQQHFWLRQV RQFH WKH UHOH?
IRUFHG )XUWKHUPRUH SDUWLFLSDQWY PXVW JHQHUDOO\SRVVHV\
V\VWHP RSHUDWRU VLJQDOV ZKLFK PD\UHTXLUH VSHFLILF PHWHUL
FDSDFLW\GXULQJ SHULRGV®@&I QHWZRUN VWUHVYV >

&DSDFLW\/LPLWLQJ & FOQ\WM IDDVFXAEP&IBWEZMHUH XVHUV RSHUDWH XQGHU
E\WK&2 VHUYLQJDV DQ H[SOLFLW IOH[LELOLW\ PHFKDQLVP WKDW S
RU FRQWURO LQMHFWLRQ DQG ZLWKGUDZDO FDSDFLW\ WR PDQDJH
LQIUDVWUXFWXUH UHLQIRUFHPHQWY 7KHVHFRQWUDFWXDO DUUDC
PDLQ YDULDQWY 6WDWLF FRDBSALAWYVLFXWK QVARQWUDEQY ZLWK 7
WKH 1IHWKHUODQGY PDQGDWH WKDW XVHUV FRPPLW WR UHGXFLQJ
SUH GHILQHG WLPH SHULRGV ,Q RSSRVLWLRQ &6 FQDWR L/ E FFIRQMU
&RQWUDFW RQ 5HTXBWWK H 18 WKHUODQGYV OLPLWDWLRQV DUH DFW
DKHDG QRWLFHZKHQ FRQJHVWLRQLVH[SHFWHG :KLOHSDUWLFLSD
DQG XWLOLVDWLRQ IHHVY WKHVH FRQWUDFWY DOVR JLYH ULVH WR |
FDQ UHVXOW LQ VHYHUH ILQDQFLDO SHQDOWLHYVY &HUWDLQ VWXGL
VHUYLFHV PD\RIIHU D VLPSOHU DQG PRUH WUDQVSDUHQW DOWHUQ
SURGXF@V >

5HJDUGLQJ UHJXODWRU\ FKDO Q&RMRHMD QG JQVINFDRDKAL EHQHILWYV IF
DIJHPHQW WKH\ SUHVHQW VHYHUDO LQWULFDFLHV VXFK DV WKH S|
PDUNHW EDVHG IOH[LELOLW\ SURFXUHPHQW LI VIVWHP RSHUDWRU"
FRQWUDFWY ZLWKRXW RITHULQJ SD\PHQW J&S$\NDH H WL ¥ B MAH G LIFVF RK
PDQHQW VROXWLRQV WKH\ FRXOG EHFRPH D EDUULHU WR PRUH HI
UHVSRQVH RULQGHSHQGHQW VWRUDJH )XUWKHUPRUH VWDNHKR
UHOLDQFHRQ VXFKDJUHHPHQWYV PLJKW KLQGHU QHFHVVDU\JULG L
IURP ORQJ WHUPLQIUDVVU $BVBXWHREDRWLRKHFXUUHQWO\IUDJP
DJUHHPHQWY PHDQV WKDW D ODFNRIVWDQGDUGLVHG DQG FOHDU W
LSDQWYV UHJDUGLQJ KRZ WKHLU VSHFLILF QHWZRUN WDULIIV ZLOO E
FRQGLWLARQV >

/DULII %DVHG OHFKDQLVPV

1HWZRUNWDULIIVDUHGHVLIJQHG ZLWK YDU\LQJUDWHVWUXFWXUHV
SRUWAXY1LQ FRQJHVWLRQ PLWLJDWLRQ DRZYROWD IDH)@H & HOFRQW U
9ROWDJK)HWZRUNYV $VXVHUV YROXQWDULO\FKRRVHLIWKH\ZDQW \
FRQVXPSWLRQ ZLWKRXW UHFHLY&D JWIQMWPHFROQLYVRFWEHEH FOD V"
LPSOLFLW I®2MEBRALPSOHPHQW GLITHUHQW WDULII VFKHPHY GHSHC
WLRQ QDWLRQDO SROLF\IUDPHZRUNV RUPHWHULQJFDSD®LOLWLH

7LPH Rl 8VHWIRBLII LV WKH PRVW FRPPRQ WDULII VFKHPH ZKLFK KD
GLIIHUHQW UDWHV SHDN RII SHDN SULFH SHULRGV IRU H[DPSOH
WKH JRDO RI VKLIWLQJ FRQVXPSWLRQ IURP KLJK GHPDQG KRXUV U}l
YROWDJH OHYHO GHYLDWLRQV FDXVHG E\ VLPXOWDQHRXV@ YHQLDQ.
KDYH YDULDEOH UDWHV EXW GR QRW HVWDEOLVK IL[HG WLPH SHULR
ILQHG LQ GD\ DKHDG RUUHDO WLPH WR GHDO ZLWK VKRUW WHUP FR
W\SLFDOO\ LQ D USBIORWRWKOKEBOHVEIDWLRQ 6HDVRQDOTROULIIV D
WDULIIV EXW IRU OD U JHRBMDLPH IWFEHIMQ HSKLIKHU UDWHV IRU FHUW|
VHDVRQDO WDULIIV GHILQH KLJKHU UDWHV LQ FHUWDLQ VHDVRQV W
IURP KHDWLQJ QHHGV 1@ WKH ZLQWHU >
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8QOLNH WKH SUHYLRXV H[DPSOHV FDSDFLW\ WDULIIV DUH EDVHG F
VWHDG RI HQHUJ\ FRQVXPSWLRQ 7KHVH WDULIIV DUH LPSOHPHQW
XVHUV WR GLVWULEXWH WKHLU FRQV X@ STWLLRQIW K D R X RK B HVEKRIFQ
GLIIHUHQWLDWHG ZLWK UDWHYV YDU\LQJ E\JHRJUDSKLF]RQH RU QF
LQ RQH RII FRQQHFWLRQ FKDUJHV DQG RU XVH RI QHWZRUN FKDUJF
FRVW FRQGLWLRQV LQ GLIIHUHQW JRQHV

SDUWLFXODUO\ LQ FHUWDLQ (XURSHDQ FRXQWULHYV HQHUJ\ FRPP X
DUHVXEMHFW WR D VSHFLILFWDUL®& UHJLPH ZKLFKLQFOXGHYV >

F([HPSWLRQIURP QHWZRUN FKDUJHV IRUFRVWV DULVLQJIURP WK
HQHUJ\ VKDULQJ 3RUWXJDO

Ft5HGXFHG XVH RI QHWZRUN FKDUJHV IRU WKH TXDQWLWLHV QRW
WKH FRPPXQLW\ $XVWULD

$5HGXFHG RU VSHFLILF XVH Rl QHWZRUN FKDUJHV RQ VKDUHG V|

WKH FRPPXQLW\ RU FROOHFWLYH RI VHOI FRQVXPHUV IRU H[DF
FRQWUDFW DQG SHULPHWHU FULWHULD )UDQFHDQG %HOJLXP
WKH :DOORRQ UHJLRQ

ft6HSDUDWH FKDUJLQJ RIHDFK FRPPXQLW\ PHPEHU DFFRUGLQJ W
60ORYHQLD IRUQHZHQHUJ\FRPPXQLWLHV ZLWKRXW \HDUO\ QH'

f1HW PHWHULQJ L H FKDUJLQJRQO\IRU WKH GLITHUHQFH EHW._.
WKHHQHUJ\ FRPPXQLW\ QRW DSSOLFDEOH WR QHZ XVHUV VLP|
LQGLYLGXDO SURVXPHUYV 60RYHQLD QRWDSSOLFDEOH WR QHZ

$4XDUWHU KRXUO\QHWWLQJRISURGXFWLRQDQGFRQVXPSWLRQ
DFHUWDLQ JHRJUDSKLFDO SHULPHWHU /X[HPERXUJ

SURYLVLRQ IRU'62 OHYHO VHUYLFHYV

&RQIJHVWLRQ ODQDIJHPHQW DQG 9ROWDJH &R Q)

(&VLQ SBRUWXJDO WKH 1HWKHUODQGV ,WDO\ DQG WKH )OHPLVK UH
SLORWY DUH ORFDWHG DUH LQFUHDVLQJO\ OHJDOO\ HPSRZHUHG \
DVFRQIJHVWLRQ PDQDJHPHQW D QG "6 ROMCCLIHWFIRLADNUHRW Z RIGNK\HWD S E L
7TKHVHVHUYLFHVDUHIDFLOLWDWHG WKURXJK WKUHH) 8V IWWH\ PHFK
DGRSWLRQ RILQFHQWLYH EDVHG QHWZRUN WDU}L&BVFHFKHRKM KD QG \
/)OV'62VSURFXUHH[SOLFLWIOH[LELOLW\E\FRPSHQVDWLQJHQHUJ\
PHOQWV WR WKHLUHOHFWULFLW\LQMHFWLRQRUZLWKGUDZDO WR Ul
LPSOLFLWIOH[LELOLW\LVLQFHQWLMRWBHE WKW ZXI1KE B ROHR XEDLNHGH
QLWLHVWRRSWLPLVHWKHLU EHKDYLRUDQG UHGXFHJYRGEWWUHVYV
VHUYHDVDQDGGLWLRQDO H[SOLFLW PHFKDQLVP SDUWLFXODUO\I
WLHV IDVWHU JULG DFFHVVAXI M [FIKIKQVM W RROLWKW RU FRQWURO QHW
SUHGHILQHG ZLQGRZV RU XSRQ D UHDO WLPH VLIQDO $OWKRXJIK V
DFWLYH SRZHU SURFXUHPHQW FXUUHQW RSHUDWLRQDO IUDPHZRL
IRFXVHG RQDFWLYH SRZHU UHIJXODWLRQ DV WKH IXQGD'BREQWDO WR
VHUYLF@V >
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IHWZRUN 7DULII 6FKHPHYV

IHWZRUN WDULIIl VWUXFWXUHY DFURVVY WKH VWXGLHRBHJIGRQV DU
FDSDFLW\ EDVHG VFKHPHV WR SURYLGH LPSOLFLW IOH[LE@OLW\ VL.
8QOLNH WUDGLWLRQDO HQHUJ\ EDVHG WDULIIV FDSDFLW\ WDULII\
FRQVXPSWLRQ UDWKHU WKDQ WRWDO YROXPH VSHFLILFDOO\LQWH
GLVWULEXWLRQ RI ORDGYV WKURXJKRXW WKH GD\ >

,QWKH)OHPLVKUHJLRQ DPDMRU UHIRUP LOQWURGXFHG SRZHU E
PHGLXP YROWDJH XVHUV ZKLFK SKDVHG RXW WUDGLWLRQDO GD\ Q
EDVHG RQ WKH KLIKHVW PRQWKO\TXDUWHU KRXU SHDN UHFRUGHG |
PRGHO DOO XVHUV PXVW SD\D PLQLPXP FRQWULEXWLRQ FRUUHVSF
VSHFLILFDOO\ LQWHQGHG WR LQFHQWLYLVH SHDN VKDYLQJ DQG GL
WKHJULG E\UHZDUGLQJ XVHUV ZKR GLVWULEXWH WKHLU FRQVXPSW
IXWXUH PDUNHW EDVHG VROXWLRQV FRXOG LQFOXGH UHJXODWHG
DFFHSW QRQ JXDUDQWHHG DFFHVV UDWKHU WKDQ S@®\LQJDFWLYD)

SRUWXJDO LQFHQWLYLVHV EHK DR 8RAKMHP HYH L BIKOVY. MK H/GRIWDRHRAI W K D
JHRJUDSKLFDO DUHD LQFOXGLQJ WKUHH GLVWLQFW RSWLRQV IRU
SRUWXJIXHVH UHIJXODWRU LV SHUIRUPLQJ D SUHR 8PRIKIDCIX MH\D &R/ L
HQVXUH WKH\ UHIOHFW PRGHUQ FRQVXPSWLRQ DQ@®@ U Rc®NIZGEHYH J|
SRUWXJIJDO LQFHQWLYLVHV FRPPXQLW\HQHUJ\ VKDULQJ WKURXJK D
EHUVIURP QHWZRUN FKDUJHVY UHODWH@®B WR XSSHU YROWDJH OHYH

,Q WKH IHWKHUODQGV ZKL/RISVEIQWO VEFXWURQ@WBYKDYH OLPLWHG
UHJXODWRU LV SODQQLQJ D QDWLRQDO UROO RXW IRUDOO XVHUV
,\WDO\ XWLOLVHV D PRGHO WKDW LQFRUSRUDWHY SRZHU EDVHG FRF
KDVLPSOHPHQWHG H[SHULPHQWDO LQLWLDWLYHVY DOORZLQJORZ )
WHFKQLFDOO\DYDLODEOH FDSDFLW\ GXULQJRIlI SHDN SHULRGV >

YRW&YV WDULII VWUXFWXUHV DUH D SULPDU\ GHWHUPLQDQW RI WKH H
DQG ORFDO RSWLPLVDWLRQ 2QH RIGWVKHWR IL® SR FHWDIMHLHRIQVFR H Q F
QHWZRUNV WKXV WKHLU WDULII VEKHPHYV VKRXOG UHIOHFW WKLV ¢
DQG MXVWLILHG 7KHVH HYROY L Q& WZD WK IWKHIKS SIRUW X BLUIWH\WM R R/D
ILQDQFLDO EHQHILWVY RI LQGLYLGXDO DQG FROOHFWLYH HQHUJ\ R
FRVWV E\DOLJQLQJWKHLU SURGXFWLRQDQG FRQVXPSWLRQ ZLWK .

+RZHYHU WKHWUDQVLWLRQ WRZDUG FRPEREHK BB ZHW FEODMH.G B VXK Bil
RI SHQDOLVLQJ FRPPXQLW\PHPEHUV ZKR ODFN WKH DXWRPDWLRQ F
VI\VWHPVY QHHGHG WR VKLIW WKHLU ORDGV HIIHFWLYHO\ 7KLV WRS
UHJDUGLQJ KLJK WHFKQLFDO HQWU\ FRVWYV DV WKH UHTXLUHPHQ\
DQRQG FRQWURO LQIUDVWUXFWXUH FDQ EH SURKLELWL®YH DRRWWPDOO
RYHU UHJXODWRUV PXVW FDUHIXOO\ FDOLEUDWH WKHVH VFKHPHYV
QHWZRUN WRBVLZKLFKUFRXOG OHDG WR KLJKHU FKDUJHV IRU WKH Ul
VKLIWLQJD GLVSURSRUWLRQDWH VKDUH RI VIVWHP FRVWV RQWR W
UHQHZDEOH UHVRXUFHYV

YOH[LEOH &RQQHFWLRQ $JUHHPHQWV
,Q WKH IRXU VWXQRE@XMHIWRRY DV D FULWLFDO DEFHOHUDWLRQ D¢
PHFKDQLVP D@UWRLEABDVV WKH SK\VLFDO VDWXUDWLRQ RI GLVWU
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ZDLWLQJ\HDUV IRUWUDGLWLRQDO (VKN /SN RYK BW D IHQ Q PR HIGH. DI
JULG DFFHVV E\DJUHHLQJWR FRQGLWLRQV WKDW OLPLW RUFRQWUF
GXULQJ SHULRGV RI V\VW H'B ¥\WHQ-DEO HQVKHWQWHJIJUDWLRQ RI PRUH
HUJ\ UHVRXUFHV DQG FROOHFWLYH VHOI FRQVXPHUV LQFUHDVLQJ
WRZDUGV WKHLU VXVWDLQDELOLW\JRDOV ZKLOHDYRLGLQJRU GHI

> @

,Q)ODQGHWBY "WKIHOLVHV WKH )DOO EDFN )OH[ PHFKDQLVP ZKLFK DF
ODWRU\EULGJH SURYLGLQJ LPPHGLDWH JULG DFFHVV LQ FRQJHVW
SRZHUPRGXODWLRQ YLD WHOHFRQWURO ER[HV XQWLO D S&BUPDQHQ
7KH 1IHWKHUODQGYV PDLQWDLQV D KLIJKO\ VWUXFWEXIHUGUUDEWYR U
IXOO\IOH[LEOHFRQQHFWLRQV ZKHUH XVHUV SD\IRUPRQWKO\SHDN
WLPHVORW DJUHHPHQWY WKDW SURYLGH FDSDFLW\ GXULQJ VSHFLI
LOWHJUDWHG ZLWK FRVW UHIOHFWLYH QHWZRUN WDULII GLVFRXQ\
&/& DQ&/& MUH DYDLODEOH WKURXJK *23%$&6 ,Q SRUWXJDO WKHLF
VLIQLILFDQWUHJXODWRU\PLOHVWRQHRQ-DQXDU\ ZLWK WKH
REOLWGAHVWR RITHUIOH[LEOH FRQQHFWLRQV WR SURGXFHUV DQG VWR
ILUP FDSDFLW\LV QRW WHFKQLFDOO\'6RVDIWWEHOGH $ERQIKILWKHNVE@ DA
PHQWV WKURXJK SLORW LQLWLDWLYHV OLNH ('"*(DQG 5RPH)OH[ WU
VROXWLRQV  WKDW DOORZJULG RSHUDWRUV WR SRWHQWLDOO\ KDC
VXEVWLWXWLQJ SK\VLFDO XSJUDGHV ZLWK GLILWDOLVHG@&@RIWZDU

JRY&V WKHVHDJUHHPHQWY SURYLGHD VWUDWHJILF RSSRUWXQLW\ IF
IRUPLQJ WHFKQLFDO IOH[LELOLW\ LQWR HFRQRPLF YDOXH WKURXJI
UHFW GLVFRXQWYV RQ QHWZRUN XY&OIW 6K BUFABR VHRZHNRHUR XV WHF
FDOUHTXLUHPHQWY IRUFLQJFRPPXQLWLHV WRLQYHVWLQDGYDQ
VHFRQG JHQHUDWLRQ * VPDUW PHWHUYV D'@GEWFBQHHARQAWMURE@ &CIlY
DQFH ZLWK SRZHU UHVWULFWLRQV LQ UHDO WLPH

/IRFDO )OH[LELOLW\ODUNHWYV

+ ([LVWLQJODUNHWVY DQG 30DWIRUPYV
7KHLPSOHPHQWN®EBRWY WKHVH UHJLRQV UHYHDOV D VLJQLILFDQYV
HOV ZLWK WKH 1IHWKHUODQGY RSHUDWLQJD IXOO\HVWDEOLVKHG (
DQG %HOJLXP UHPDLQ LQ WKH SLORW DQG H[SHULPHQWDO SKDVHYV
DGYDQFHG IUDPHZRUN WKURXJK WKH *23$&6 SODWIRUP D XQLTXH QI
OHFWLYHO\RZGBRGEQWKRA D'O®BVO@ 8QOLNHHDUO\ VWDJH SLORW Y\
DIXOO\RSHUDWLRQDO VFKHPH LQWHJUDWHG GLUHFWO\ ZLWK HVW|
IRUPV (73$DQG (3(; 6327 $QHZFRRSHUDWLRQ ZLWK 1RUG 3RRO KDV

DOO WRBPHEDWHG (OHFWULFLW\ODURH@®EHBBRWAHFWIHG2WR *2 3
/)O LQLWLDWLYHV LQ 3BRUWXJDO ,WDO\ DQG)ODQGHUYV DUH FXUUHC
PHQWDO VWDJHV WR WHVW WKH WHFKQLFD O(B Q CRHFRIQR\PUIEE KW Y REL
VXSSRUW ,Q 3RBIVKSD'06 WBKQFKHG WKH ),50H SURMHEW LQ X W L
YOH[ SODWIRUP WR FRQGXFW DXFWLRQ®& D FURV\VHPXSWR L% O H5 Gl EW\@ W
UHJXODWRU\VDQGER[DSSURDFK WKURXJK SURMHFWYV VXFK DV ('*(
IRUZDUG DXFWLRQV DQG WKH 5RPH)OH[ DQG OL1')OH[LQLWLDWLYF
VHFWLRQ RIWKH QDWLR Q® 000D S @ OPMORUWKH )ODQGHUV UHJLRQ RI ¢
VHDVRQDO PDUNHW WHVWYV YLD WKH '52 ()® S DXM RR P WZHUHUW KHKLHD W
RIVPDOO VFDO®@DVVHWYV >
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7TKH RSHUDWQRDQFRIRVY 3RUWXJDO WKH 1HWKHUODQGV ,WDO\ DQG
E\D PL[RIORQJ WHUP UHVHUYDWLRQ DXFWLRQV DQG VKRUW WHUP
ODUJHO\FRQYHUJHRQD SD\ DV ELG SULFLQJPHWKRGROGRJ\ ,Q 3RU
DFWV DV WKH VROHEX\HU RITOH[LELOLW\ SURFXULQJVHUYLFHV GL
ORFDOJULG LVVXHVUDWKHU WKDQ IDFLOLWDWLQJD SHHU WR SHHI
SOR\ORQJ WHUP FDSDFLW\UHVHUYDWLRQ WKURXJKIRUZDUG DXFW
LQ ,WDO\YV ("*(WRWZR \HDUELODWHUDO DJUHHPHQWYV LQ 3RUWXJD
IRUERWK WKHLU VWDQGLQJDYDLODELOLW\DQG @ K HADDFAM X0 6 RXRMHL C
JOH[DQG OL1')OH[ VSHFLILFDOO\ XWLOLVH D K\EULG VWUXFWXUH W]
WLRQ DXFWLRQV ZLWK VKRUW WHUP GD\ DKHDG DQG LQWUDGD\ VS
VHOHFWHG LQ WKH PRVW FRVW @&IIBERLLOMHURD QWKW PJODQGHUV SLOR
SURGXFWUDQJH FRYHULQJUHVHUYDWLRQJXDUDQWHHWDQ®G QHDU
FROQWUDVW WKH 1HWKHUODQGV *23%$&6 RSHUDWHV ZLWK D XQLTXI
RQPDWFKLQJEX\LQJDQG VHOOLQJELGVIURP GLIITHUHQW PDUNHW ¢
KHQ D 'XWFK V\VWHP RSHUDWRU LGHQWLILHV D ORFDO ERWWOHQHF
LQWKDWDUHD *23$&6 WKHQ DXWRPDWLFDOO\PDWFKHV WKLV ZLWK
WKH FRQJHVWHG |JRQH WR PDLQWDLQ RYHUDOO V\VWHP EDODQFH Z]
SHQVDWLRQ LV SURYLGHG E\ WKH 'XWFK JULG RSHUDWRUV ZKR SD)\
ELGY 6LPLODUO\WR WKHRWKHU UHJLRQV SDUWLFLSDQWV DUHDO
EHVLGHVY DFW@YDWLRQ >

+ THFKQLFDO DQG 3URGXFW 6SHFLILEFDWLRQV

'HVSLWH WKH FRPPRQ JRDO RIPLWLJDWLQJFRQJHVWLRQDQG YROW
UHJXODWLRQ IOH[LELOLW\SURGXFWV DFURVV WKHVH UHJLRQV H[k
3RUWXJDO62 WWHOLVHV IRUZDUG ORRNLQJ SURGXFWV WDLORUHG W
SRVW IDLOXUH '\QDPLF SODQQHG PDLQWHQDQFH ®@Q&RBBFXUH
YHUVHO\ )ODQGHUV GHILQHV SURGXFWV E\ WKHLU WHPSRUDO KRU
WHUP FDSDFLW\OLPLW 6KRUW)OH[HQDEOHY QHDU UHDO WLPH YRC
DVDUHVHUYDWLRQ SURGXFW WR JXDUDQWHH D@ DTIOH EH &/ IKW ULOD\Y K
RSHUDWHV D VLPLODUO\ WHPSRUDO PRGHO WKURXJK *23$&6 XWLC
DKHDG SODQQLQJ 5HGLVSDWFK IRULQWUDGD)\ QHHGY DQG 0DQGTEC
FDSDFLW)\ IRU 5H@ L \WSDOWMKKALOLVHY D FRPELQDWLRQ RI ERWK IUDPH
XFWV PRVWO\IRFXVHG RQ WKH WHPSRUDO DVSHFW EXW GLVWLQJ;
JHQF\VHUYLF®V >

,QRUGHUWRTXDQWLI\WKHHOHFWULFLW)\ SURCSEPVEIDR/HRU G R ® XX R
EHHVWDEOLVKHG ,Q WKH 'XWFK *23%$&6 SODWIRUP EDVHOLQH YHUI
FDXVHDFFHSWHG ELGV DUH WUHDWHG DV PRGLILFDWLRQV WR D PD
DOORZLQJ IRU YDOLGDWLRQ E\ FRPSDULQJ DFWXDO GHOLYHU\ GLU
SURJUD®@ > &RQYHUVHO\ WKH SLORW LQLWLDWLYHV LQ 3RUWXJDO
RQ YDULRXV KLVWRULFDO GDWD PHWKRGRORJLHV W\SLFDOO\UHT
FDSDEOHRIUHFRUGLQJ PLOQXWHLQWHUYDOV WRHVWDEOLVK UHII
),50H SURMHFW XWLOLVHV D "OHDQ ; LQ <" PHWKRGRORJ\ DYHUDJL
FOXGLQJ HWUHPHV FRUUHFWHG E\ WKH SRZHU IORZ PHDVXUHG LQ
DFWLYDWLRQPLODUO\ ,WDO\YV ("*( SURMHFW KDV UHFHQWO\ HYRO"
EHWZHHQ WKUHH PHWKRGV KLVWRULFDO DYHUDJHV ZLWK DGGLWI
PHWKRG EDVHG SXUHO\ RQ WKH WZR KRXUV SUHFHGLQJ DFWLYDWL
FRXQWIRUWKH YRODWLOLW\RI ZHDWKHY GHSHQGHQW UHQHZDEOF
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7KH WHFKQLFDO EDUULHUV WR HQWU\ DUH ODUJHO\ GHWHUPLQHG |
SKLVWLFDWLRQ RI WKH UHTXLUHG PRQLWRULQJ HTX)8PHURW 7HFKC
VLIQLILFDQWO\ DFURVV (XURSH ,Q WKH 1IHWKHUODQGV WKH *23$«
KLJKHUWKUHVKROG ZLWK D PLQLPXP ELG VL]JHRI N: &RQYHUVHO\
DUH SURJUHVVLYHO\ ORZHULQJ WKUHVKROGY WR DFFRBPRBDWH VF
LQVWDQFH ,WDO\fV5RPH)OH[DQG OL1')OH[ SURMHFWYV DOORZ ELG
SLORW KDV UHFHQWO\UHGXFHG LWV PLQLPXP ELG TXDQWLW\ IURP
EHWWHU LQWHJUDWH VPDO @H 3 RUWNXIDIONNMG,E QUL WV RMHFW KDV VW
N: DJJUHJDWHG PLQLPXP DFURVV DOO YROWDJH OHYHOV ZKLOH )O
PDQGDWHY HQFRXUDJLQJ WKH LQFVX V@ R HIIDWRIL@J KBEODGEDUH D
UHJLRQV UHTXLUH DGYDQFHG PHWHULQJ LQIUDVWUXFWXUH VSHFL
PHWHUV FDSDEOH Rl UHFRUGLQJ XVDJH LQ PLQXWH LQWHUYDOV
EDVHOLQHV DQG YHULI\LQJ VHUYLFH GHOLYHU\ $GGLWLRQDOO\ DC
FRQVWUDLQWY $VVHWV PXVW EH HOHFWULFDOO\ FRQQHFWHG WR "
3HULPHWHUV  WR EH VXLWDEOH IRU @H VRO Y[Q P 5® H DIOQJ1PI3G &/6N BRI
DUHWLHG WR VSHFLILKURISHBER GQWEWQREBRBENWRSHQVXUH WKDW !
DGMXVWPHQWY RFFXU H[DFWO\ ZKHUH@KH ERWWOHQHFN LV ORFDW

7KH QHFHVVLW\ IRUDQ DJJUHJDWRU RIWHQ GHSHQGV RQ WKH XVHL
,WDO\ 5RPH)OH[DQG OL1'")OH[ SURMHFWYV PDQGDWH DJJUHJDWLRQ |
LQJ FRPPHUFLDO DQG LQGXVWULDO HQWLWLHVY WR SDUWLFLSDWH
OHYHOV KLOVW LQWKHIHWKHUODBYJHVWWURYHBAWDMWIHRIVWKUR
LV PDQGDWRU\IRUDOO SURGXFWV H[FHSW IRU FDSDFLW\ OLPLWD'
DJUHHPHQWLQ ZKLFKWKH XVHU FRPPLWV WR UHGXFHFRQVXPSWLR(
PRPHQVWWY >Q DOO RWKHU PDUNHWYVY DQG RU SURGXFWYV DJJUHJDWLF
WR IXOILOO PLQLPXP FDSDFAW\ UHTXLUHPHQWYV >

'ULYHUV DQG EDUULHUYV

1 0ODLQ 'ULYHUV IRU (& SDUWLFLSDWLRQ

$IWHU DQDO\]LQJ DOODYDLODEOH SURGXFWV DQG UHT&ULUHPHQWYV
FUHDVHV WKH RSSRUW XQ)LOWA WIRQFHUMKLHF\LIS D /IHWLIQDWLYHV WHQG WR
'(5VLQ D UHVWULFWHG ORFDWLRQ 7KLV DJJUHIJDWLRQ DOORZV VP
PLQLPXP FDSDFLW\DQG RU ELGE2NTIXQBRBWEWNO/HWEO\ DQG WKH 1

$ VLIQLILFDQW HFRQRPLF GULYHU LV WKH GXDO UHPXQHUDWLRQ V
WKH S)@OWRWKLFK SURYLGHV FRPPXQLWLHY ZLWK DYDLODELOLW\ SD\I
DGYDQFHDQG XWLOLVDWLRQIHHVIRUWKHHQHUJ\HIITHFWLYHO\GH:
LQFHUWDLQ SURGXFWYVY GHVLIJQV ZKHUH SDUWLFLSOQ&VWWWODIPHH FRP S
WKH IUHHGRP WR DFFHSW RU GHFOLQH IOH[LELOLW\ UHTXHVWYV ZLW
WKHLU JULG FRQWULEXWLRQV ZLWK WKHLU PHPEHUVY QHHGYV

8OWLPDWHO\ DQDGGLWLRQDO/GOMIYWHUHBDEBG WIRFYBBWOIL®R Q R® HQ
EHQHILWY %\ GHILQLWLRQ WEKHVBVMWPKOHUSBRMVMHFMWRIRIRHQYLURQP
QRPLF RUVRFLDOEHQHILWYVY WRLWV PHPEHUV SDUWQHUV RU VKDL
LW RSHUDWHY 7KH $)DVWOEIQDMVWLRE WKHVH JRDOV E\ PD[LPLVLQJ
UHQHZDEOH HQHUJ\DQG LPSURYLQJRYHUDOO V\VWHP HIILFLHQF\ I
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7KH VXEFHVVIXO SDWRWL@LSDW VRQURIQIJWKHQHG E\ WKH LQWHJUDWL
LEOH DVVHWVY PDQDJHPHQW V\WVWHPV DQG FRPPXQREQMWGEFEQ SURYV
(&VKDYH LQFUHDVHG SRWHQWLDO IRU X @0 RMNHQ\J (IHH 1 E 6 & RW D 1K
WHPV % (6HHDW 3XPSV DG@®HFWULFDO 9HKKBOHW JOMVDWLRQV ,QFR
LQJVXFK DVVHEMVKH RSSRUWXQLW\ WR JXDUDQWHH DYDLODELOLW
JUDQWLQJLQGLYLGXDO RSWLPLVDWLRQIRUWKHLUPHPEHUV DW WK
LPSOLFLW IOH[LELOL®\ PHRRWQYWAPWD @DJHPHQW RI WKHVH DVVHWYV
FRQWURO V\VWHPR GHDFOXIEEOEIWLYH CWQWWROLHE& 7R UHSODFH L
PDQXDO FRPPXQLFDWLRQ PHWKRGV WKHUHKBSYILERWXRIQBW R GUKAR
,QWHUIDFEDY3G DXWRPDWHG DFWLYDWLRQ DQG WKH DGRSWLRQ R
SURWRFROV VXFK DV 02'%86 7&3 DQG , (& WR HQVXUH UHOLDEOH
WHEKQRORJLFDO OD\H UYRPH( QW BIUDWHG PHRQ W 6\ VINHPY +(06V

WULEXWHG (QHUJ\5HVRXUFH 0D QD JH PHIQLVF 6 \VAMYGRMW U@ BGWR | 7KLQJ
 RDUFKLWHFWXUHV WR FRRUGLQDWH G L62W B LW XWHKG QRIFGV YR UO &
REVHUYDE@OLW\ >

1 0ODLQ %DUULHUV IRU (& SDUWLFLSDWLRQ

7TKH SDUWLFILEDVOLRVLRIXQGDPHQWDOO\KLQGHUHG E\WRSRORJLFI
vwubDLQWY DV GLVWULEXWLRQ VHUYLFHVY DUHLQKHUHQWO\ ORFDYV
WRVSHFLILFHOHFWULFDO QRGHV IXQFWLRQDO WRUHVROYLQJORF
GLVTXDOLILHG GXULQJ SUHOLP L QIRL\GW HRF NH/OG XHRW\B BDRCSIRENGRIIQ F H
PHDQLQJ WKDW ZKLOH WKH\ PD\EH SK\VLFDOO\ORFDWHG QHDU D FF
XQVXLWDEOHIRUUHVROYLQJWKHVSHFLILFQHWZRUNLVVXH 7KLV I
I UDJPHQWDWLRQ FKDUDFWHULVHG E\ Q8 DHN RO RARQIWXIODMHRIW QHDIN
ZKLFKFUHDWHVY KLJKOHYHOVRIXQFHUWDLQW\IRUFRPPXQLWLHV D
PRGHGQ >

+LIJK WHFKQLFDO HQWU\ FRVWY SUHVHQW DQRWKHU PDMRU KXUGO'
VLYHILHOG OHYHO LQVWUXPHQWDWLRQ DGYDQFHG PHWHULQJ V\\
DXWRPDWHG FRQWURO LQIUDVWUXFWXUH LV RIWHQ SURKLELWLYH
WHFKQRORJLFDO JDS LV SDUWLFXODUOYDBEBX®WY IRKUHDNHV\W WH & BB F
PRWHFRQWURO DQG FRPPXQLFDWLRQ VI\VWHPVY PDNHVY UHDO WLPH
FXOW &ORVHO\UHODWHG WR WKHVHWHFKQLFDO EDUULHUV LV WKF
WLRQ DV FRPPXQLW\ PHPEHUV H[SUHVV VLIJQLILFDQW FRQFHUQV W
DWLYHO\ LPSDFW WKHLU GRPHVWLF RULQGXVWULDO SURFHVVHV
E\WKHULVNRIVHYHUH ILQRQFRRPOWSBKOBDOWUNMWY OLNH WKH 1HWK
PHHWDVHWSRLOQWFDQ UHVXOWLQ WKHORVVRIDQHQWLUH PRQWK"
VPDOO VFDOH FRPPXQLW\ SDUWLFLSDWLRQ

%DVHOLQHDQG UHYHQXH XQ F(UMDLY IROW HIKHQWK HRIVLIQ[K VEMLWVD J KLV W I
PHWKRGRORJLHV RIWHQ IDLOWR DFFXUDWHO\UHIOHFW WKH XQGLV
UHQHZDEOHVI®RNHKLR ROUY DU L D EDFKORID GA@IOLKIHY OHDGYV WR VHWW
HUURUV DQG FRPELQHG ZLWK WKH XQSUHGLFWDEOHIUHTXHQF\RILC
VWUHDP WKDW PDNHV LW GLIILFXOW IRUFRPPXQLWLHY WR MXVWLI\

S8QORFNLQJ WKH IXOSVSRWHYDVWILD GHRSHQG RQ KDUPRQLVDWLRQ 7K
1HWZRUN &RGH RQ '"HPDQG 5HDERQWR B WDEOLVK 8QLRQ ZLGH VWI
JUHJDWLRQ PRGHOV E®NGDERRQGLIMPWLRQ 7KLV LV H[SHFWHG WR
XODWRU\ IRXQGDWLRQ QHHGHG WR PRYH IURP LVRODWHG SLORWV
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ODQGVF®SH >

SURYLVLRQ IRU 762 OHYHO VHUYLFHYV
JUHTXHQF\ $QFLOODU\ VHUYLFHV %DODQFLQJ

6\WWHP IUHTXHQF\ FRQWURO RSHUDWHV DFURVV PXOWLSOH WHPSR
WLQFW UHVSRQVH WLPHVY DQG RSHUDWLRQDO REMHFWLYHV %)\ P}
ODEOH UHVRXUFHV WKH SRZHU V\VWHP PDLQWDLQV IUHTXHQF\ZLW
EDQFHV

,Q ORZ LQHUWDDPS5WBVRNMHIPG/HVY WKH HDUOLHVW DFWLYH SRZHU UHVSI
GUHGV RIPLOOLVHFRQGV WR D IHZVHFRQGV DIWHU DIUHTXHQF\ WK
I[UHTXHQF\GHYLDWLRQV )RSLYKIVFIRPOKRVZWGWXWHY WKH SULPDU\ VW
QLVPDQG UHVSRQGV DXWRPDWLFDOO\DQG ORFDOO\ZLWKLQ VHFRC
WKHDFFHSWDRGOMH XBPQBEHSHVWRUDWLRDUBHDHWYNDWHHES WR UHW XU Q
WR LWV QRPLQDO YDOXH RI +] DHEWR Y P D WRGD W ILFMDKOMEW LY DWLF
WA\SLFDOO\UDQJLQJIURP WHQV RIVHFR®@GV WR VHYHUDO PLQXWHYV

7TRIHWKHBU&S5 )55 DQE¥ IRUP D KLHUDUFKLFDO VHW RI TUHTXHQF\ UH
PXVW UHPDLQ DY®ZVODEO®BWRIH VIVWHP GLVWXUEDQFHV DQG HQV X
:KLOH WUDGLWLRQDOO\ SURFXUHG DW WUDQVPLVVLRQ OHYHO 1UF
GLVWULEXWLRQ FRQQHFWHG IOH[LELOLW\ UH8SRPOQEEY. QUWXCGHFWLC
SRUWLQJ VA\VWHP ZLGHIUHTXHQF\FRQWURO LQ GHFHQWUDOLVHG S

7KH G\QDPLF VHTXHQFH RI ITUHTXHQF\ UHJXODWLRQ ZRK/HLUHO X\NO/DU D
UHVWRUDWLRQ WA\SLFDOO\ RFFXUV ZLWKLQ ®@LQRWHGELRWBAY DQW
DQLQFLGHQW WKHIROORZLQJ@HTXHQFH LY REVHUYHG >

/IRFDO SULPDU\ UHVSRQVH *HQHUDWLQJ XQLWV UHDFW DXWRQ
WKURXJK WKHLU JRYHUQRG ¥YDWVWH F D WILRWIZDWMWLIQ VHFRQGV

7TUDQVLWIRQWR WKH SULPDU\UHVSRQVH VW PeEL O DFANW WEW B6E
IURP VHFRQGVRQZDUG WRVWHHUIUHTXHQF\EDFNWRZDUG

0DQXDO WHUWLDUDPIFSDNEWRWDRRQRQ LV VXVWDRIBEGRGHQVXIIL
SOR\HG E\ WKH UHA2SRROVILEMWLRQ W\SLFDOO\EHJLQV ZLWKLQ P
WLQXH IRU HIWHQGHG SHULRGY GHSHQGLQJ RQ PDUNHW DUUDZC
HYHQW

1H[W HDFKRIWKHVHVHUYLFHV LY GHVFULEHG LQ GHWDLO IRFXVLC
DFWHULVWLFVLQWKH8 '"HPR SLORW FRXQWULHYV

))5

))5LVD EDODQFLQJ VHUYLFH GHVLIJQHG WR UDSLGO\DUUHVW IUHT X
WXUEDQFHV SDUWLFXODUO\LQ ORZ LQHUWLD SRZHU VA\VWHPV W
VSRQVH W\SLFDOO\ ZLWKLQ DIHZ KXQGUHG PLOOLVHFRQGV WR D
TXHQF\ WKUHVKROG LV EUHDFKHG WKHUHE\ VWDE)&®&EIVVYQXOOMTXH
DFWLYDWHG 'XH WR WKHLU IDVW FRQWUROODELOLW\DQG UHVSRQ
DVEDWWHU\HQHUJ\ VWRUDJH V\YWBRPYW BQGWUBXMBDDNWMHBHOO VXLW
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JLIXUH +)UHTXHQF\DQFLOODU\VHUYLFHV EDODQFLQJ DFFRUGL
E\ (1762 (>@

7TDEOH +))5 PDLQ FKDUDFWHULVWLFV

)Vl%;f?o 7\SLFDO
0,
&RXQW U‘([LVWVSURFXLH%WLS;;'?:L\JNLLJEE:%/H—' YDW*OS\"§W RQLILEOH
7LPH - VHWYV
3RUWXJDO, + + + + + +
%HOJLUXP + + + + + +
BURSRUWLRQDD
WR
UNHW IYUDHUTLXDI—V\(IQ LFR\ % (66
,WDO\\HV 3LO 170 RRY v 'HPDQG
VHE DQG RU 5HVSRQVH
WULJIJHUHG
E\ D
VHWSRLQW
1IHWKHUODQGYV + + + + + +

))5 FRPSDUHG WR WUDGLWLRQDO VIQFKURQRXV JBDQH S\ VRQ W B GV
WKH PDLQ VSHFLILPBW HRQV RH WIKMKLQ WKH SLORWVY FRXQWULHV L
,Q ,WDO\ WKH 1DWLRQDO 5HJXODVWWRLS $HRKRG DB GR{BSBRMHFW IR
RI)DVW 5HVHUYH LQ -XQH 5HVROXWLRQ 5 HHO 7KLV VHU
IUHTXHQF\FRQWURO PHFKDQLVPVDQGLV GHILQHG DVD ELGLUHFWL
DQG GRZQZDUG UHJXODWLRQ ,W GHOLYHUV D FRQWLQXRXV DQG D
SRUWLRQDO WRIUHTXHQF\GHYLDWLRQV ZLWKIXOODFWLYDWLRQ L
HYHQW

,Q WKH 1RUGLF SRPBULV\WMVHRFQHG ZLWK WHFKQLFDO FKDUDFWHUL)
LWDWH WKH SDUWLFLSDWLRQ RI V(DO O7 Kif /GIW DIQFGI DLVI XN E2 D WE &R Q
WRQRPRXVO\WULJJHUHG DW ORZ IUHTXHQF\ WKUHVKROGYV W\SLFC
DFWLYDWLRQ ZLWKLQ DSSUR[LPDWHO\ WR VHFRQGV GHSHQGL
GXUDWLRQV DUH VKRUW W\SLFDOO\ + VHFRQGV PLQLPXPELG YV
DJJUHJDWLRQ H[SOLFLWO\DOORZHG DQGDFWLYDWLRQ RFFXUV R
7KHVH IHDWXUHY OLPLW HQHUJ\ GHOL Y H U ) }BHTXULW HPXQINOD @ B PO N
IRUEDWWHULHY GHPDQG UHVSRQVH DQG HQHUJ\FRPPXQLW\ DVVH
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)&5

)&5IRUPV WKH IRXQGDWLRQ Rl WKH DXWRPDWLF IUHTXHQF\ FRQWU
FKURQRXV DUHDV ,WV SULPDU\ IXQFWLRQ LV WR FRQWDLQ IUHTXtH
GLVWXUEDQFH WKHUHE\ SUHYHQWLQJ G H&SHUFWVRY DWE B Q QR\I VQ\GWDH
PDWLFDOO\ EHLQJ DFWLYDWHG GLUHFWO\ E\ IUHTXHQF\ GHYLDWLT
DFFRUGDQFH ZLWK D SUHGHILQH® G lRRDPKOGBHF QY HRENWREGFH RFF.
DV D JHQHUDWLRQ RXWDJH RU D URBSIVGVGHP O Q\GHYWDWK B WILIRTDX HQ F\
ZLWKLQ VHFRQGVYV E\ SURSRUWLRQDOO\DGMXVWLQJ DFWLYH SRZHU
VORZHU UH)%BH BBHWR DFWLYDWH

(1762 (GHID@BEYV D PDQGDWRU\FDSDELOLW\IRUHDFK VI\QFKURQR X\
WDQHRXV VIVWHP HTXLOLEULXP ,Q DFFRUGDQFH Z)WKPWNW 6\VWH
EH IXOO\ DFWLYDWHG ZLWKLQ VHFRQGV UHJDUG® HW\RD FVKHY®L
WLRQ EHKDYLRXU IROORZV WKH )UHTXHQF\&RQWDLQPHQW 3URFHV\
SURSRUWLRQDO UHVSRQVH WR IUHTXHQF\ GHYLDWLRQV IXOO DFW|
YLDWLRQ DQG SURJUHVVLYH UHOLHIE\)UHTXHQF\5HVWRUDWLRQ &

JURP WKH SHUVSHFWLYHRI(QHUJ\ &RPPXQLWLHVDQG GLVWULEXWH
WHULVWEBVYRISDUWLFXODUOKSH® B FRQW LQXIXW DYDLODELOLW\ VI
SHUPDQHQW UHDGLQHVV WR UHVSRQG 7KLV FUHDWHY FKDOOHQJH)
VXFK DV EDWWHULHY HVSHFLDOO\ZKHQ IUHTXHQF\GHYLDWLRQV S
VDPHWLPH WKHSUHGLFWDEOHDYDLODELOLWN\UHTXLUHPHQWYV DQ
PDNH&5DQ DWWUDFWLYH VHUY'l( 5 HSRRUWWO ROJHRMMHID EOH RI FRRUGL
DELOLW\DFURVV PXOWLSOHDVVHWYV

BHFRQG QDWLRQDO SURFXUHPHQW IUDPHZRUNV DQG PLQLPXP ELG
PLQLQJDFRHRYRDURIHWY $FURVV (XURSH SURFXUHPHQW VWUXFW X
SURYLVLRQ E\FHQWUDOLVHG JHQHUDWRUV WR PDUNHW EDVHG DQG
SURFXUHPKGBWDRBIDFLW\ ,Q FRXQWULHYV DSSO\LQJ K\EULG RU PDUN
JDWLRQ RI ORDGV EDWWH UWSRHWW CROA RY[H\VGH[SOLFLWO\ SHUPLWW
&RPPXQLWLHV WR SDUWLFLSDWH WKURXJK DJJUHJDWRUV &RQYHL
JHQHUDWRU RQO\HOLJLELOLW\ FULWHULD FRQWLQXH WR OLPLW SEC

THFKQLFDO SHUIRUPDQFH UHTXL'Y3H BSHQWV BLA\DRVILRI@ X&ADQIEWHU LD U
TXHQF\PHDVXUHPHQWDFFXUDF\ GHDGEDQG GURRSVHWWLQJV DC
FDOO\GHVLIQHGIRUV\QFKURQRXVJHQHUDWLRQ :KLOHWKHVWDQ (
PHOQWLVJHQHUDOO\FRPSDWLEOHZLWKPRVWLQYHUWHU EDVHG UH
DQG IDVWHU UDPSLQJ FRQVWUDLQWY LQFUHDVH FEPWSEOILHDYHH FRP S
WKHOHVV DGYDQFHVLQ SRZHUHOHFWURQLFVDQG GLJLWDO FRQW |
SRUWIROLRVY WR PHHW WKHVH UHTXLUHPHQWY 7KH IUHTXHQF\ TXD
FKURQRXV DUHDV LQ &HQWUDO (XURSH WKH 8. DQG 1RUBQEBFRXQW
WKH FRQWURO EHKDYLRXU LV BKISHK WHGXMWNV)WLD YWHY WKH UHODWLR
TXHQF\GHYLDWLRQ GHDGEDQG GURRS DQGIXOODFWLYDWLRQ

J)LOQDDEB\LY IXQGDPHQWDOO\D FDSDFLW\ EDVHG SURGXFW ZLWK DF
LQJWR QDWLRQDO UXOHV ZKLFKPD\UHVXOWLQ SRVLWLYH JHUR R
FRQGLWIL@R Q&RVW DOORFDWLRQ PHFKDQLVPV YDU\ DFURVYV OHPEHU
ERUQH E\ JULB5®& HRUWD FRPELQDW L@ Q )RE&IE RWKI>Y FDSDFLW\ RULHQ"
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J)LIXUH + , PSOLFDWLRQV RIDFFXUDF\UHTXLUHPHQW® =+ VLPSOL

PXQHUDWLRQ SURYLGHYV SUHGLFWDEOH UHYHQXHV EXW UHTXLUHV
XVHV VXFK DV VHOI FRQVXPSWLRQ DQG ORF)RG UMIS[UIEY B QW WS RWI
EOH EXW UHJXODWLRQ GHS HQSHMHOWL F QIBIVGRYQWERODQFLQJ VHU"
VWURQJO\ VKDSHG E\ QDWLRQDO PDUNHW GHVLJQ DJJUHJDWLRQ L
UHTXLUHPHQWYV

,Q WKH 7DBO®@HI VKRY&SBHRGXFW GHVLJQ FDUDFWHULVWLFV SHU SLO
GLIIHUHQFHV PHQWLRQHG DERYH

7TDEOH + 6XPPDU\RI)&5 SURGXFW GHVLJQ SHU FRXQWU

3RUWXJDO %HOJLXP WD O\ 1IHWKHUODQGV
B3URFXUHPHQW VFKBIPEBDWRU\ +\EUWLe @ +\EULG +\EWL G
IRUFDSDFLW\ SURGXFWV
OLQLPXP ELG VL]H WH > 0:0 0:®@ > 0:@

TXLUHPHQWYV

7LPH IUDPH FDSDERW\ DSSOLFDEIORIXUV GDLOXKRXUV GDLO\WRXUYV GDLO\
SURGXFW UHVROXWEBRQGDWRU\ SURFXUHPHQWURFXUHPHQWURFXUHPHQW
> @ > @

$FWLYDWLRQ WLPH IURP \% V>@ V>@
WR IXOO DFWL&DWLRQ >

&DSDFLW\3URYLGHWHWQHUDWRUV *HQHUDWRUV*HQHUDWRUV *HQHUDWRUYV

RQO\ ORDGV EDWWOGRDBY EDWWEGRDBY EDWWHULHYV
(QHUJ\3URYLGHUVE6DPH DV FD 6DPH DV FD 6DPH DV FD 6DPH DV FDSDF
SDFLW\ SDFLW\ SDFLW\ LW\

M )&5 FDSDFLW\LQ %HOJLXP DQG WKH 1IHWKHUODQGV LV SURFXUHG WKURXJK FRPSHWLW
UHTXLUHPHQWY ZKLOHDFWLYDWLRQ HQHUJ\ LVDXWRPDWLFDQG WKHUHIRUH P
@ QDFFRUGDQFH ZL@KSEQ*H P9, 3/LPLWV DQG UHTXLUHPHQWYV IRU WKH H[FKDQJH RI

® "LIITHUHQFHV EHWZHHQ PDQGDWRU\DQG YROXQWDU\ RIIHUV

D)55

D)55FRQVWLWXWHYVY WKH) LT Q B\ 18 H \RW RIKBIW L R @ BW RG Bl DVW)H53 W K
LQLWLDO IUHTXHQF\ FRQWREQ WHN@BN BRRYLIKKEELRQ LV WR UHVWR
5SHVWRUDWLRQ &RQWURO (UURU )5&( WRZDUGV JHUR E\ FRQWLQXR
IURP SUHTXDOLILHG XQLWV DQG @J BUFMIDWDMG BRUW IROLRFDWLFE FC
TXDVL FRQWLQXRXV W\SLFDOO\ XSGDWHG 6X/H)&\D B B s X RO W WK
*HQHUDWLRQ &RQWURO $*& V\VWHPYV

$FFRUGLQJ WR WKH 6\WVWHP 2BHIFDWERQFXUEBB MMM FDSDFLW\ SURC
DQHQHUJ\SURGXFW GHSHQGLQJRQWKHQDWLRQDOLPSOHPHQWD\
DFURVV OHPEHU 6WDWHV DQG LQFOXGH PDQGDWRU\ PDUNHW EDVH
VLIQ FKRLFHV KDYH D GLUHFW LP S DFSNARMUWN KM DA R M\ Q HELO RRPRKX Q
DQG5 DJJUHIJDWRUV VKPEPOW LVHY WKH SURFXUHPHQW UHJLPHV DGR
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7TDEOH +t OLQLPXP DFFXUDF\RIITUHTXH@F\ PHDVXUHPHQW

OLQLPXP DFFXUDF\ RI IUHTXHQ&HBMDMX HX URS.H 1RUGLF &RXQWULHV
PHQW

frt P+] P+] P+]

PD[LPXP LQVWDQWDQHRXV IUHTXHQFXIGHYLDWRR[Q P+]

PD[LPXP VWHDG\ VWDWH IUHTXHQF\FGHYLDW L RRQ+] P+]

WLPH WR UHFRYHU IUHTXHQF\ QRW XVHG PLQ QRW XVHG
IUHTXHQF\ UHFRYHU\ UDQJH QRW XVHG P+] QRW XVHG

WLPH WR UHVWRUH IUHTXHQF\ PLQ PLQ PLQ
IUHTXHQF\ UHVWRUDWLRQ UDQJHQRW XVHG P+] P+]

DOHUW VWDWH WULJJHU WLPH PLQ PLQ PLQ

8 'HPR SLORWYV FRXQWULHYV

'"HVLIJQ SDUDPHWHUYV DUH SDU\WAL FDQMNWULFLSBOWHRDQWLIRIUP XP ELG V
WKHVPDOOHVW FRQWUROODEOH UHVHUYH EORFNDQG KDYH EHHQ ¢
EHU 6WDWHYV HQDEOLQJ DJIWBHSRWWRRORIRWP BOBRKBXFW WLPH UHVR

PLOQXWHYV LQIOXHQFHV RSHUDWLRQDO IOH[LELOLW\DQG SRUWIRC
PXVW FRPSO\ ZLWK (1762 ( WLPHOLQHV ZLWK QDWLRQDO LPSOHPH
ZLWKLQDIHZPLQXWHV XSWRWKH7LPHWRS5HVWRUH )UHTXHQF\ F
WUROODEOHDVVHWYV

(OLJLELOLW\ UXOHV UHPDLQ D NH\ EDUD}5B59 URW.RRR @ R X QMAW MHI/L E
ODUJH RU VIQFKURQRXV JHQHUDWRUV ,Q FRQWUDVW MXULVGLFW
JUHIJDWHG PL[HG SRUWIROCAHRFRQNWUDBMOHHPRUH DGYDQFHG LQWHJUI
[OH[LELOLWD)25RHIUHY/OVLIQLILFD Q& E@RE®SH QML DFAIRIDWLRQ EXW L!
WLFDO DFFHVVLELOLW\ UHPDLQV KLIJIKO\ GHSHQGHQW RQ QDWLRQD
IUDPHZRUNYV

P)55

P)S5UHSUHVHQWY WKHPDQXDOO\ D F ¥ BYXOWHHGEZ KRIFQSIRXVA R FRAD RV IWWFKUHH \
D)55 DUH LQVXIILFLHQW VDWXUDWHG RU UHTXLUH UBYBISHI DIWHU
ZKLFKLVDFWLYDWHG FRQWLQXRXVO\YLD WKH 3BDGWUSHTPOHOXRA\\EBL
JHUHG WKURXJIR2ZHIBEVEPWWK SURYLGLQJ D IOH[LEOHDQG GLVSDWF
V\VWHP EDODQFHDQG UHOHDVH DXWRPDWLF UHVWUYHYV IRU VXEVHT

7KH SULPDUVPYRZOWRVNR DGGUHVYV SHUVLVWHQW LPEDODQFHV DQG FF
KDV EHHQ VWDELOLVHWS3FDQ@WHHDRODHQFH WKHLU SRVLWLRQV $FWL
UHVSRQVH WR ORQJ ODVWLQJLPEDODQFHY DQWLFLSDWHG V\VWH|I
S$OWKRXIKDFWLYDWLRQLV H[HFXWHG WKURXJK GLVFUHWH GLVSDWI
PD\UHVXOWLQ VXVWDLQHG SRZHU GHOLYHU\ RYHU HIWHQGHG SHUI

 QDFFRUGDQFH ZLWK WKH 6\VWHP)3S A XDW URY SXLFGHIRIEMHRQ LV HG

IRUPDQFH UHTXLUHPHQW\5Q RO/@ EPWWXKDWLRIQH LPH GRHV QRW H[F}
SHVWRUH JUHTXHQF\ PLQXWHV $FWLYDW L RER LWLRMHCHWWD IOWDR X R
GLUHFW GLVSDWFK RUVFKHGXOHG DFWLYDWLRQ GHSHQGLQJ RQ V
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7TDEOH *+ 6XPPDWYWRURGXFW GHVLIJQ SHU FRXQWU\

3RUWXJDO %HOJLXP ,WDO\ 1IHWKHUODQGYV
B3URFXUHPHQW VFKHPHWHW EDVHGEULG® ODUNHW EDVHGEULG
IRUHQHUJ\ SURGXFW
OLQLPXP ELG VL]H UH > @ 0: 0: 0:
TXLUHPHQWY FDSDFLW)\
OLQLPXP ELG VL]H UH 0: 0:> @ 0:
TXLUHPHQWY HQHUJ\
7LPH IUDPH FDSDFLR\Q PLQ PLQ PLQ
SURGXFW UHVROXWLRQ
7LPH IUDPH HQHUJRLQ PLQ PLQ PLQ
SURGXFW UHVROXWLRQ
$FWLYDWLRQ WLPH IWRP <5PLQ <5PLQ 5PLOXx 15
WR IXOO DFWLYDWLRQ P L%
&DSDFLW\3URYLGHUWQHUDWRUV*HQHUDWRUV*HQHUDWRUV*HQHUDWRUYV
R QDN ORDGV EDWWRDGY EDWWBWWHULHV DJ
LHV DJJUHLHV DJJUHJUHJDWHG PL[HG

JDWHG PL[HBDWHG PL[HSRUWMROLRYV
SRUWIROLRY SRUWIROLRYV

(QHUJ\3URYLGHUVY *HQHUDWRUV6DPH DV FD 6DPH DV FD 6DPH DV FDSDF
DJJUHJDWHG SDFLW\ SDFLW\ LW\
VWRUDJH DQG
FRQWUROODEOH
ORD%V

@ RIELG YROXPH SHUPLQXWH XSDQG GRZQ
@ &DSDFLW\SURYLVLRQLV VHOHFWLYHDQGDYDLODELOLW\ GULYHQ HQHUJ\SURYL
® %RWK FDSDFLW\DQG HQHUJ\ PDUNHWY DUH FOHDUO\ GHILQHG DQG H[SOLFLWO\RSHQ WR P
@ &DSDFLW\SURYLVLRQ UHPDLQV VHOHFWLYH HQHUJ\SURYLVLRQLV PRUH SHUPLVVLYH D¢
PRGHO
®) 3DUWLFLSDWLRQ E\ORDGV VWR)5BRBSBELMWISHRBUWRRQLY LQFLSLHQW DQG ODUJHO\ GHS
RUIXWXUH UHJXODWRU\GHYHORSPHQWYV
® 7KH 3RUWXJXHVH IUDPHZRUN LQFUHDVLQJO\UHFRJQLVHY WKH UROH RIDJJUHJDWLRQ DV
SDUWLFLSDWHLQ EDODQFLQJHQHUJ\PDUNHWY HYHQ LIIXOO PDUNHW RSHQL
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