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−−  SSooffttwwaarree

••  IImmpplleemmeennttaattiioonn  eexxtteenntt
−−  CCOOTTSS  ssoolluuttiioonn  ssyysstteemmss  ((OOnnee  ssuubbssttaannttiiaall  pprroodduucctt))
−−  CCOOTTSS  aaggggrreeggaattee  ssyysstteemmss  ((MMuullttiippllee  pprroodduuccttss  ffrroomm  mmuullttiippllee

ssuupppplliieerrss))
−−  CCOOTTSS  ccoommppoonneennttss  ((DDeevveelloopp  wwiitthh  ccoommmmeerrcciiaall  ccoommppoonneennttss))
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�����*2$/6�2)�7+(�678'<

2QH�RI�WKH�JRDOV�IRU�WKH�VWXG\�EHFDPH�WR�LQWHJUDWH��QRW�RQO\�VRPH�RI�WKH�H[LVWLQJ
LQIRUPDWLRQ�RQ�&276��EXW�DOVR�WKH�LQIRUPDWLRQ�GHYHORSHG�E\�WKH�VWXG\�JURXS��7KHQ��RQ
WKDW�IRXQGDWLRQ��WKH�JURXS�ZRXOG�GHYHORS�UHFRPPHQGDWLRQV�WR�DFFHOHUDWH�WKH
LPSOHPHQWDWLRQ�RI�&276�WKURXJKRXW�WKH�DFTXLVLWLRQ�FRPPXQLW\��,Q�SDUWLFXODU��WKH
JURXS�GHWHUPLQHG�WKDW�WKH�UHSRUW�VKRXOG�HGXFDWH�SHRSOH�RQ�WKH�FRPSOH[LWLHV�RI�&276
DQG�WKH�&276�GHFLVLRQ�PDNLQJ�SURFHVV�

�����29(59,(:�2)�7+(�678'<�&21&/86,216

&276�SXUFKDVLQJ�LV�QRW�D�SDQDFHD��0DQ\�SHRSOH�EHOLHYH�LW�LV�VLPSOH��VWUDLJKWIRUZDUG�
DQG�WKDW�'R'�RXJKW�WR��MXVW�GR�LW��

2IWHQ�PLVVLQJ�IURP�WKH�GLVFXVVLRQ�RQ�&276��KRZHYHU��LV�DQ�XQGHUVWDQGLQJ�RI�DOO�WKH
FRPSOH[LWLHV�RI�WKLV�W\SH�RI�DFTXLVLWLRQ��7KHUHIRUH��RQH�RI�WKH�RYHUDUFKLQJ�REMHFWLYHV�RI
WKH�UHSRUW�LV�WR�HGXFDWH�SHRSOH�RQ�WKRVH�FRPSOH[LWLHV�

)LJ�����2YHUYLHZ�RI�WKH�&276�6WXG\��6FRSH�DQG�&RQFOXVLRQV

CCOOTTSS--bbaasseedd  ssoolluuttiioonnss  aarree  iinneevviittaabbllee

Summary

••  IInntteerrvviieewweedd  3344  pprrooggrraammss  oorr  oorrggaanniizzaattiioonnss
••  SSuucccceessssffuull  eexxppllooiittaattiioonn  ooff  CCOOTTSS  iiss  lliimmiitteedd

−−  SSttrruugggglliinngg  wwiitthh  nneeww  tteecchhnnoollooggyy,,  pprroocceesssseess  aanndd
iissssuueess

−−  HHuuggee  lleeaarrnniinngg  ccuurrvvee  ffoorr  bbootthh  GGoovveerrnnmmeenntt  aanndd
IInndduussttrryy

−−  HHaarrddwwaarree  mmoorree  ssuucccceessssffuull  tthhaann  ssooffttwwaarree
−−  TToottaall  OOwwnneerrsshhiipp  CCoosstt  nnoott  ccoonnssiiddeerreedd  oorr

uunnddeerrssttoooodd
••  AApppplliiccaabbiilliittyy  ooff  CCOOTTSS  rreeqquuiirreess  ccaarreeffuull  ccoonnssiiddeerraattiioonn
••  WWeellll  ddeeffiinneedd  pprroocceesssseess  aarree  eesssseennttiiaall
••  RRoolleess  aanndd  rreessppoonnssiibbiilliittiieess  cchhaannggee  ddrraammaattiiccaallllyy
••  PPeerrvvaassiivvee  cchhaannggeess  aarree  nneeeeddeedd  ttoo  hhaarrnneessss  CCOOTTSS
••  AAccqquuiissiittiioonn  ppoolliiccyy  mmuusstt  aaddddrreessss  CCOOTTSS--bbaasseedd  ssyysstteemmss



5

�

&276�DQG�1HZ�7KLQNLQJ

�����1(:�7+,1.,1*

,Q�WKH�GHFLVLRQ�ZKHWKHU�WR�XWLOL]H�&276��WKH�LQLWLDO�TXHVWLRQ�PXVW�EH���,V�ZKDW�ZH�QHHG
DOUHDG\�DYDLODEOH��DQG�LV�WKHUH�VRPHERG\�GRLQJ�WKLV�WDVN�WKDW�LV�UHDOO\�JRRG�DW�LW"�

,I�WKH�DQVZHU�WR�WKDW�TXHVWLRQ�LV��\HV���WKH�VWXG\�JURXS�IRXQG�WKDW�WKH�ZKROH�SURGXFW
IDPLO\�PXVW�EH�YLHZHG�GLIIHUHQWO\�WKDQ�LQ�WKH�SDVW��7KLV�QHZ�WKLQNLQJ�LV�IRFXVHG�RQ
EX\�DQG�LQWHJUDWH��UDWKHU�WKDQ�GHVLJQ�DQG�GHYHORS�

)LJ�����%X\�DQG�,QWHJUDWH��&KDUDFWHULVWLFV�RI�&276

�����2/'�7+,1.,1*

'R'
V�DFTXLVLWLRQ�KLVWRU\�KDV�WUDLQHG�WKH�ZRUNIRUFH�WR�WKLQN�DERXW�GHYHORSLQJ�D
SURGXFW��QRW�EX\LQJ�LW�RII�WKH�VKHOI�

�����75$16,7,21�)520�2/'�72�1(:�7+,1.,1*

7KH�VWXG\�JURXS�FRQFOXGHG�WKDW�GHFLVLRQ�PDNHUV�PXVW�EH�DZDUH�WKDW��YLV���YLV�&276�
UROHV�DQG�UHVSRQVLELOLWLHV�DUH�YHU\�GLIIHUHQW��)URP�WKH�SRLQW�RI�YLHZ�RI�D�SULPH
FRQWUDFWRU��IRU�H[DPSOH��&276�LV�D�VZLWFK�IURP�WKH�GHVLJQ�DQG�EXLOG�PRGH�WR�WKH�EX\�
DQG�LQWHJUDWH�PRGH��7KDW�LV�GUDPDWLF�FKDQJH�

�������1HZ�7KLQNLQJ��1HZ�&XOWXUH��1HZ�2UJDQL]DWLRQV

���������&XOWXUDO�&KDQJH��7KH�DYHUDJH�DHURVSDFH�HQJLQHHU�LV�SUREDEO\�VRPHZKHUH
EHWZHHQ����DQG����\HDUV�ROG��ZLWK����WR����\HDUV�RI�H[SHULHQFH��DOO�RI�LW�LQ�D�GHVLJQ�
DQG�EXLOG�RU�GHYHORS�PRGH�

What is COTS?

••  PPrroodduucctt  ssoolldd,,  lleeaasseedd  oorr  lliicceennsseedd  ttoo  tthhee  ppuubblliicc
••  SSuupppplliieerr  iiss  aa  ccoommmmeerrcciiaall  eennttiittyy  iinn  tthhee  bbuussiinneessss  ooff  mmaakkiinngg  aa  pprrooffiitt
••  IInntteeggrraattoorrss  uussee  tthhee  pprroodduucctt  wwiitthhoouutt  mmooddiiffiiccaattiioonn
••  SSuupppplliieerr  rreettaaiinnss  iinntteelllleeccttuuaall  pprrooppeerrttyy  rriigghhttss
••  SSuupppplliieerr  pprroovviiddeess  pprroodduucctt  ssuuppppoorrtt  aanndd  eevvoolluuttiioonn
••  CCoommmmeerrcciiaall  mmaarrkkeett  ddrriivveess  pprroodduucctt  eevvoolluuttiioonn
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:LWK�WKH�WUDQVLWLRQ�WR�&276�LQWHQVLYH�V\VWHPV��'R'�LV�DVNLQJ�WKHVH�HQJLQHHUV�WR�VWRS
GHVLJQLQJ��VWRS�EXLOGLQJ��DQG�OHDUQ�KRZ�WR�EX\�DQG�LQWHJUDWH��7KDW�LV�D�GUDPDWLF
FXOWXUDO��DQG��WKXV��SHUVRQDO�FKDQJH��)UDQNO\��SHRSOH�DUH�JRLQJ�WR�ILJKW�LW��0DQ\�SHRSOH
ZLOO�IHHO�WKUHDWHQHG�

)LJ�����)HDWXUHV�RI�WKH�&XOWXUDO�&KDQJH�$VVRFLDWHG�ZLWK�&276�,PSOHPHQWDWLRQ

���������2UJDQL]DWLRQDO�&KDQJH��:LWK�WKH�WUDQVLWLRQ�WR�&276�LQWHQVLYH�V\VWHPV��WKH
SHUVRQ�ZKR�EXLOGV�EODFN�ER[HV�IRU�DQ�RUJDQL]DWLRQ��IRU�H[DPSOH��TXLFNO\�UHDOL]HV�WKRVH
ER[HV�QR�ORQJHU�DUH�JRLQJ�WR�EH�GHVLJQHG�DQG�EXLOW�LQ�KRXVH��5DWKHU��PRVW�RI�WKRVH
ER[HV�DUH�JRLQJ�WR�EH�ERXJKW�RII�WKH�VKHOI�

)URP�D�SHUVRQDO�SRLQW�RI�YLHZ��LW�GRHV�QRW�WDNH�D�ORW�RI�LPDJLQDWLRQ�WR�H[WUDSRODWH�D
ZRUVW�FDVH�VFHQDULR�KHUH��7KDW�FDXVHV�D�ORW�RI�IHDU��ERWK�LQ�WKH�JRYHUQPHQW�DQG�LQ
LQGXVWU\
DQG�IHDU�RIWHQ�LV�WKH�ELJJHVW�HQHP\�RI�FKDQJH�

�����9(+,&/(�)25�75$16,7,21�)520�2/'�72�1(:�7+,1.,1*

�������7KH�'HFLVLRQ�3URFHVV�IRU�,PSOHPHQWLQJ�&276

7R�WUDQVLWLRQ�WR�&276��WKH�VWXG\�JURXS�IRXQG�WKDW�SHUYDVLYH�FKDQJHV�DUH�QHHGHG
LQ
KRZ�'R'�RSHUDWHV��EXW�DOVR�LQ�KRZ�'R'��WKLQNV��DERXW�DFTXLVLWLRQ�

7KH�PRVW�LPSRUWDQW�FKDQJH�WKH�VWXG\�JURXS�UHFRPPHQGHG�LV�WKDW�DFTXLVLWLRQ�SROLF\
QHHGV�WR�DGGUHVV�WKH�LPSOHPHQWDWLRQ�GHFLVLRQ�SURFHVV�IRU�&276�EDVHG�V\VWHPV��7KDW�LV�
WR�PRYH�WRZDUG�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�&276�LQWHQVLYH�V\VWHPV��'R'�PXVW
EHJLQ�HPSKDVL]LQJ�WKH�&276�WKRXJKW�SURFHVV
ZKHQ��ZK\��DQG�KRZ�WR�LQWHJUDWH
&276
UDWKHU�WKDQ�VLPSO\�DWWHPSW�WR�PDQGDWH�XVH�RI�&276�

���������+LVWRULFDO�&RQWH[W�RI�WKH�&276�'HFLVLRQ�3URFHVV���,Q�������&RQJUHVV�SDVVHG
OHJLVODWLRQ�UHTXLULQJ�'R'�WR�JLYH�FRQVLGHUDWLRQ�WR�QRQ�GHYHORSPHQWDO�LWHPV��1',��
7KHQ��LQ�������WKH�)HGHUDO�$FTXLVLWLRQV�6WUHDPOLQLQJ�$FW��)$6$��UHTXLUHG�'R'�WR

People Issues

••  UUnnrreeaalliissttiicc  eexxppeeccttaattiioonnss  bbyy  lleeaaddeerrss
••  DDrraammaattiiccaallllyy  aalltteerreedd  rroolleess  aanndd  rreessppoonnssiibbiilliittiieess
••  LLaacckk  ooff  sskkiillllss,,  kknnoowwlleeddggee,,  aanndd  aabbiilliittiieess

−−  AAtt  aallll  lleevveellss,,  bbootthh  GGoovveerrnnmmeenntt  &&
IInndduussttrryy

••  PPeerrcceeiivveedd  lloossss  ooff  ccoonnttrrooll  aanndd  jjoobb  sseeccuurriittyy
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JLYH�SUHIHUHQFH�WR�FRPPHUFLDO�LWHPV��WKHQ�WR�1',��DQG��RK��E\�WKH�ZD\���WKH�ODZ�VDLG�
�GRQ
W�GR�DQ\WKLQJ�IURP�D�FRQWUDFWXDO�SRLQW�RI�YLHZ�WKDW�LPSHGHV�WKH�XVH�RI�FRPPHUFLDO
LWHPV���DQG�VR�RQ�DQG�VR�IRUWK��7KHUH�ZHUH�SURYLVLRQV�IRU�FXVWRPHUV�WR�SHUIRUP�PDUNHW
UHVHDUFK�DQG�RWKHU�IDPLOLDU�IXQFWLRQV�

7KH�UHVXOW�LV�&276��JRYHUQPHQW�RII�WKH�VKHOI��PRGLILHG�RII�WKH�VKHOI��UHVHDUFK�RII�WKH�
VKHOI��7KHUH�DUH�1',V��7KHUH�LV�UH�XVH��$QG��LQ�WKH�PLGVW�RI�DOO�WKHVH�RII�WKH�VKHOI
RSWLRQV��WKHUH�LV�FXVWRP�GHVLJQ
ZKLFK�LV�YHU\�DSSURSULDWH�LQ�PDQ\�FDVHV�

&OHDUO\��WKHUH�DUH�FDVHV�ZKHUH�DQ�RUJDQL]DWLRQ�FRXOG�VSHQG�PRUH�WLPH�DQG�GROODUV�WU\LQJ
WR�LQWHJUDWH�FRPPHUFLDO�SURGXFWV�LQWR�D�SURJUDP�WKDQ�LI�WKH�SURGXFW�VLPSO\�KDG�EHHQ
GHVLJQHG�IURP�VFUDWFK��7KLV�IDFW�LV�RQH�RI�WKH�UHDVRQV�LW�LV�VR�LPSRUWDQW�WKDW��UDWKHU�WKDQ
DXWRPDWLFDOO\�ORRNLQJ�WR�&276�SURGXFWV��GHWDLOHG�WUDGH�VWXGLHV�EH�FRPSOHWHG��LQFOXGLQJ
D�IRFXV�RQ�7RWDO�2ZQHUVKLS�&RVW��72&��

)LJ�����+LVWRULFDO�&RQWH[W�RI�WKH�&276�,QLWLDWLYH

�����7,0(7$%/(�)25�75$16,7,21�)520�2/'�72�1(:�7+,1.,1*

7KH�SDFH�RI�WKH�WUDQVLWLRQ�IURP�ROG��GHVLJQ�DQG�EXLOG�WKLQNLQJ�WR�QHZ��EX\�DQG�
LQWHJUDWH�WKLQNLQJ�LV�GHWHUPLQHG��LQ�SDUW��E\�WKH�QXPEHU�RI�QHZ�SURJUDP�VWDUWV�

�������1HZ�7KLQNLQJ�0XVW�EH�$GRSWHG�DW�3URMHFW�&RQFHSWLRQ

,Q�JHQHUDO��WKH�QHHG�WR�FKDQJH�WKLQNLQJ�IURP�WKH�GHVLJQ�DQG�EXLOG�PRGH�WR�WKH�EX\�DQG�
LQWHJUDWH�PRGH�PXVW�WDNH�SODFH�DW�WKH�FRQFHSWLRQ�RI�WKH�SURMHFW��QRW�LQ�PLG�VWUHDP�

Legislation

••  11998866  --  CCoonnggrreessss  ppaasssseedd  lleeggiissllaattiioonn  rreeqquuiirriinngg  DDooDD  ttoo  ggiivvee  pprreeffeerreennccee  ttoo  NNDDII
••  11999944  --  FFeeddeerraall  AAccqquuiissiittiioonn  SSttrreeaammlliinniinngg  AAcctt  ((FFAASSAA))

−−  CCoonnttrraacctt  rreeqquuiirreemmeennttss  aanndd  mmaarrkkeett  rreesseeaarrcchh  sshhoouulldd  ffaacciilliittaattee  uussee  ooff
ccoommmmeerrcciiaall  iitteemmss

−−  PPrreeffeerreennccee  ffoorr  NNDDII  wwhheenn  ccoommmmeerrcciiaall  nnoott  aavvaaiillaabbllee
−−  EElliimmiinnaatteess  ccoonnttrraacctt  rreeqquuiirreemmeennttss  tthhaatt  iimmppeeddee  aaccqquuiissiittiioonn  ooff  ccoommmmeerrcciiaall  iitteemmss
−−  RReeqquuiirreess  aaggeennccyy  ttoo  ccoonndduucctt  mmaarrkkeett  rreesseeaarrcchh  pprriioorr  ttoo  ddeevveellooppmmeenntt  ooff  aa  nneeww

ssppeecciiffiiccaattiioonn
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���������&DVH�6WXG\��)����3URJUDP��$Q�H[DPSOH�RI�KRZ�WKHVH�WZR�YHU\�GLIIHUHQW
DFTXLVLWLRQ�SHUVSHFWLYHV�FDQ�FROOLGH�LV�WKH�)����SURJUDP�

7KH�)����RULJLQDOO\�ZDV�GHVLJQHG�DV�D�W\SLFDO�GHVLJQ�DQG�EXLOG�SURMHFW��7KDW�LV��LW�GLG
QRW�LQFRUSRUDWH�&276�DW�DOO��6RPH�WLPH�LQWR�WKH�SURJUDP��&RQJUHVV�LPSRVHG�D�FRVW
FDS��7KLV�OHG�WKH�SURJUDP�PDQDJHUV�WR�PDQDJH�WKH�)����SURJUDP�OLNH�D�IL[HG�IHH�
UDWKHU�WKDQ�D�FRVW�SOXV�FRQWUDFW��7KDW��LQ�WXUQ��OHG�WR�DQ�DWWHPSW�WR�LQFRUSRUDWH�&276�

,QFRUSRUDWLQJ�&276�LQWR�D�SURJUDP�WKDW�LV�DOUHDG\�GHVLJQHG�LV�H[WUHPHO\�GLIILFXOW��,Q
IDFW��DFFRUGLQJ�WR�WKH�VWXG\�&KDLU��LW�PD\�QRW�EH�WRR�VWURQJ�WR�VD\�WKDW�LW�LV�LPSRVVLEOH�
$OO�WKH�OHYHUDJHV�WKDW�KDYH�WR�EH�EXLOW�LQWR�WKH�DUFKLWHFWXUH
WKH�RSHQ�V\VWHP
DUFKLWHFWXUH��FRPPRQ�EXVVHV��WKLQJV�WKDW�IDFLOLWDWH�SOXJ�DQG�SOD\�LQWHJUDWLRQ
DOO�WKHVH
WKLQJV�DUH�PLVVLQJ�LQ�D�GHVLJQHG�SURJUDP��$QG�LW�LV�WRR�ODWH�WR�JR�EDFN�DQG�EXLOG�WKHVH
&276�IULHQGO\�SUHUHTXLVLWHV�LQWR�WKH�GHVLJQ�RQFH�D�SURJUDP�LV�ODXQFKHG�

�����,1(9,7$%/,7<�2)�7+(�75$16,7,21�72�&276�%$6('�6<67(06

'HVSLWH�WKH�SUROLIHUDWLRQ�RI��RII�WKH�VKHOI��WHUPV��WKH�RYHUDUFKLQJ�PHVVDJH�LV�FOHDU�
6WRS�UHLQYHQWLQJ�WKH�ZKHHO��/HYHUDJH�FRPPHUFLDO�SURGXFWV�ZKHQ�LW�PDNHV�VHQVH�DQG
DFKLHYHV�WKH�EHVW�YDOXH���%HVW�YDOXH��PHDQV�WKH�ORZHVW�72&�

6LPLODUO\��LQ�WKH�DFTXLVLWLRQ�FRPPXQLW\�WRGD\��D�FRQVHQVXV�LV�IRUPLQJ�WKDW�'R'�KDV�QR
FKRLFH�EXW�WR��PDNH�WKH�WULS�
WKH�WULS�IURP�WKH�ROG�WKLQNLQJ�RI�GHVLJQ�DQG�EXLOG�WR�WKH
QHZ�WKLQNLQJ�RI�EX\�DQG�LQWHJUDWH�

7KH�WUDQVLWLRQ�IURP�ROG�WR�QHZ�WKLQNLQJ�REYLRXVO\�LV�IUDXJKW�ZLWK�LVVXHV��PDQ\�RI�WKHP
KXJH�

,I��KRZHYHU��WKH�WUDQVLWLRQ�WR�&276�EDVHG�V\VWHPV�LV�LQHYLWDEOH
DQG�WKH�VWXG\�JURXS
FRQFOXGHV�WKDW�LW�LV
PDQ\�SHRSOH�IXUWKHU�FRQFOXGH�WKDW�LW�LV�LPSHUDWLYH�WR�HQJDJH�WKRVH
LVVXHV��GHDO�ZLWK�WKHP��DQG�JHW�RQ�ZLWK�LW�

,Q�VKRUW��WZR�FRXUVHV�RI�DFWLRQ�DUH�SUHVHQWHG�

• JHW�RXW�LQ�IURQW�RI�ZKDW�LV�KDSSHQLQJ�WR�'R'�DQG�LQIOXHQFH�WKH�WUDQVLWLRQ��RU�

• UHDFW�WR�WKH�FKDQJH�DV�LW�LV�LPSRVHG�RQ�'R'�E\�H[WHUQDO�FLUFXPVWDQFHV�
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)LJ�����7KH�&276�,PSHUDWLYH

�����6800$5<�2)�7+(�1(('�72�75$16,7,21�)520�2/'�72�1(:

7+,1.,1*

7KH�VWXG\�JURXS�IRXQG�WKDW�WKH�DFTXLVLWLRQ�ZRUOG�KDV�SODFHG�WRR�PXFK�HPSKDVLV�RQ
&276��7KHUH�RXJKW�WR�EH�PRUH�HPSKDVLV�RQ�WKH�SURFHVV�WR�GHWHUPLQH�WKH�DSSOLFDELOLW\

WKH�DSSURSULDWHQHVV
RI�&276�LQ�D�SDUWLFXODU�DFTXLVLWLRQ�VWUDWHJ\�

$QRWKHU�ZD\�RI�VWDWLQJ�WKLV�LQFUHDVHG�HPSKDVLV�RQ�WKH�&276�GHFLVLRQ�SURFHVV�LV�WKDW
WKHUH�PXVW�EH�D�WUDQVLWLRQ�IURP�D�GHVLJQ�DQG�EXLOG�PHQWDOLW\
ROG�WKLQNLQJ
WR�D�EX\�
DQG�LQWHJUDWH�PHQWDOLW\
QHZ�WKLQNLQJ�

Leverage commercial
products

Achieve best value

Stop reinventing the wheel

The Message

••  CCOOTTSS

••  GGOOTTSS

••  MMOOTTSS

••  RROOTTSS

••  NNDDII

••  RReeuussee
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�

7KH�3UHVHQW�&276�(QYLURQPHQW

�����7+(25<�YV��5($/,7<

7KH�VLPSOLFLW\�RI�WKH�&276�YLVLRQ�WHQGV�WR�REVFXUH�WKH�FRPSOH[LW\�RI�WKH�&276�UHDOLW\�

0DQDJHPHQW�LV�YHU\�IUXVWUDWHG�ULJKW�QRZ�EHFDXVH�&276�RIWHQ�LV�SUHVHQWHG�DV�YHU\
VWUDLJKWIRUZDUG��7KHUH�LV�DOPRVW�D��MXVW�JR�GR�LW��PHQWDOLW\�DPRQJ�WKH�OHDGHUVKLS�

:KLOH�WKHUH�LV�JHQHUDO�DJUHHPHQW�WKDW�'R'�RXJKW�WR�EH�LPSOHPHQWLQJ�&276��WKH�GHYLO
LV�LQ�WKH�GHWDLO��$QG�WKLV�LV�D�WHUULEOH�GHYLO��7KHUHIRUH��ZKLOH�PRVW�SHRSOH�KDYH�WKH
YLVLRQ��WKH�UHDOLW\�LV�WKDW�QRWKLQJ�LV�KDSSHQLQJ�YHU\�IDVW�LQ�WKH�UHDO�ZRUOG�

�������1DLYHWH�5HJDUGLQJ�WKH�&RPSOH[LW\�RI�,PSOHPHQWLQJ�&276�

7KH�VWXG\�JURXS�IRXQG�WKDW��XQIRUWXQDWHO\��&276�OHQGV�LWVHOI�WR�D�FHUWDLQ�DPRXQW�RI
QDLYHWH
WKH�LGHD�WKDW��,W
V�MXVW�D�PDWWHU�RI�SLFNLQJ�WKHVH�FRPPHUFLDO�SURGXFWV�DQG�XVLQJ
WKHP���7KH�UHDOLW\�LV�WKDW�LW�LV�PXFK�PRUH�FRPSOLFDWHG�WKDQ�WKDW�

7KHUH�DUH�WRROV�EHLQJ�GHYHORSHG�WR�IDFLOLWDWH�&276�LPSOHPHQWDWLRQ��%XW�WKDW
V�LQ�WKH
IXWXUH��5LJKW�QRZ�SHRSOH�DUH�VWUXJJOLQJ�

2QH�RI�WKH�ELJJHVW�IDFWRUV�LQ�WKLV�ODFN�RI�SURJUHVV�LV�D�IDLOXUH��XS�DQG�GRZQ�WKH
RUJDQL]DWLRQ��WR�XQGHUVWDQG�MXVW�KRZ�FRPSOH[�&276�LPSOHPHQWDWLRQ�LVVXHV�DUH��8QWLO
PDQDJHPHQW�IDFHV�XS�WR�WKH�FRPSOH[LWLHV�RI�WKH�WUDQVLWLRQ��DQG�VWDUWV�WR�RUJDQL]H�WKDW
WUDQVLWLRQ�EDVHG�RQ�UHDOLW\��SURJUHVV�LQ�LPSOHPHQWLQJ�&276�ZLOO�FRQWLQXH�WR�EH�VORZ�

�������7KH�3RWHQWLDOO\�+LJK�&RVW�RI�3URGXFW�,QWHJUDWLRQ�

,Q�UHJDUG�WR�&276��SHRSOH�FRPPRQO\�WKLQN�WKDW�WKH�FRVW�RI�GHYHORSPHQW�LV�ORZ��%XW
SDUW�RI�GHYHORSPHQW�LV�LQWHJUDWLRQ��6LQFH�LQWHJUDWLRQ�RI�&276�SURGXFWV�FDQ�EH�YHU\
GLIILFXOW��LQ�WKDW�VHQVH��WKH�ULVN�RI�GHYHORSPHQW�FDQ�EH�KLJK�

$W�OHDVW�SDUW�RI�WKLV�GHYHORSPHQW�ULVN�LV�DWWULEXWDEOH�WR�WKH�IDFW�WKDW�WKHUH�LV�D�KXJH
OHDUQLQJ�FXUYH�IRU�HYHU\RQH�LQYROYHG�LQ�LPSOHPHQWLQJ�&276��,W�FDQQRW�EH
RYHUHPSKDVL]HG�KRZ�YDVWO\�GLIIHUHQW�&276�LV�IURP�RWKHU�W\SHV�RI�DFTXLVLWLRQ�
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�����&203/(;,7<�2)�&276�,03/(0(17$7,21

7KH�VWXG\�JURXS�IRXQG�SURJUDPV��IRU�H[DPSOH��WKDW�DUH�DWWHPSWLQJ�WR�LQWHJUDWH��������
RU����&276�VRIWZDUH�SDFNDJHV��0RUHRYHU��HDFK�VRIWZDUH�SDFNDJH�LV�RQ�DQ����PRQWK�
DV\QFKURQRXV�XSJUDGH�F\FOH�

7KLV�VLWXDWLRQ�LV�FRPSDUDEOH�WR�D�SHUIRUPHU�RQ�VWDJH�WU\LQJ�WR�EDODQFH�SODWHV�RQ�WKH�HQG
RI�SROHV��7KH�SODWHV�VWDUW�VSLQQLQJ�RQ�RQH�VLGH�DQG�KH�UXQV�RYHU�KHUH��7KHQ�WKH\�VWDUW
VSLQQLQJ�RQ�WKH�RWKHU�VLGH�DQG�KH�UXQV�RYHU�WKHUH�

7KH�VWXG\�JURXS�IRXQG�WKDW�LQ�WKH�&276�LPSOHPHQWDWLRQ�ZRUOG��LW�RIWHQ�VHHPV�WKDW�WKH
SODWHV�DUH�DERXW�WR�VSLQ�RII�WKH�SROHV��3HRSOH�MXVW�JHW�RQH�SURGXFW�ZRUNLQJ��DQG�WKHQ
WKH\
YH�JRW�WR�UXQ�RYHU�KHUH�DQG�LQFRUSRUDWH�XSJUDGHV��DQG�WKHQ�UXQ�RYHU�WKHUH�DQG
ZRUN�LQWHUIDFH�SUREOHPV��DQG�WKHQ�UXQ�EDFN�LQ�WKLV�FRUQHU�DQG�ZRUN�LQWHURSHUDELOLW\
SUREOHPV��DQG�RQ�DQG�RQ�DQG�RQ��,W
V�UHDOO\�GLIILFXOW�

�����352),7$%,/,7<�,668(6

�������3URILWV�)ORZ�IURP�'HIHQVH�WR�&RPPHUFLDO�&RQWUDFWRUV

7KH�WUDQVLWLRQ�WR�D�&276�EDVHG�V\VWHP�UDLVHV�SURILWDELOLW\�LVVXHV��,Q�WKH�SUHVHQW�V\VWHP�
GHIHQVH�FRQWUDFWRUV�JDUQHU�WKH�PDMRULW\�RI�SURILWV�JHQHUDWHG�E\�'R'�DFTXLVLWLRQ��8QGHU
&276��PRUH�DQG�PRUH�SURILWV�ZLOO�IORZ�DZD\�IURP�GHIHQVH�FRQWUDFWRUV�WR�FRPPHUFLDO
FRQWUDFWRUV��7KH�FRVW�RI�WHFKQRORJ\�FKDQJH�DOVR�ZLOO�FDXVH�SURILWV�WR�IORZ�IURP�GHIHQVH
WR�FRPPHUFLDO�FRQWUDFWRUV�

��������7XUI�3URWHFWLRQ��DQG�3HUIRUPDQFH�&ODLPV

&276�KDYH�WKH�SRWHQWLDO�WR�ZLSH�RXW�ZKROH�GHSDUWPHQWV��VXFK�DV�PLOLWDU\�SURGXFWV
RUJDQL]DWLRQV�ZLWKLQ�ODUJH�VHPL�FRQGXFWRU�FRPSDQLHV�

,Q�WKH�IDFH�RI�WKLV�W\SH�RI�FKDQJH��LW�LV�QDWXUDO�IRU�SHRSOH�WR�ZDQW�WR�VDIHJXDUG�WKHLU
GHSDUWPHQWV�DQG�WKRVH�SURILWV��,W�LV�MXVW�DV�QDWXUDO�IRU�SHRSOH�ZKR�KDYH�GHYRWHG
WKHPVHOYHV�WR�GHVLJQLQJ�DQG�EXLOGLQJ�D�SDUWLFXODU�SURGXFW�WR�IHHO�WKDW�LW�LV�WKH�EHVW��WKDW
QR�RWKHU�SURGXFW�FDQ�FRPSHWH�ZLWK��PXFK�OHVV�VXUSDVV��WKHLU�SURGXFW�

%X\HUV�HYDOXDWLQJ�SURGXFWV��VXFK�DV�WKH�FRQWURYHUVLDO�SODVWLF�HQFDSVXODWHG�PLFUR�
HOHFWURQLFV��3(0���PXVW�EH�DZDUH�WKDW�WKHUH�DUH�DUJXPHQWV�RQ�ERWK�VLGHV�RI�WKH
SHUIRUPDQFH�GHEDWH�WKDW�FDQ�EH�FRORUHG�E\�SHUVRQDO�DQG�LQVWLWXWLRQDO�ELDV�
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�������,PSHUDWLYH�WR�/HYHUDJH�&RPPHUFLDO�'HYHORSPHQW

8VLQJ�GHIHQVH�FRQWUDFWRUV��D�SHQWLXP�FODVV�SURFHVVRU��IRU�H[DPSOH��FRVWV�EHWZHHQ
����0�DQG�����0�WR�GHYHORS��$QG�WKDW�GHYHORSPHQW�FRVW�LV�JRLQJ�XS�DW�DQ�DQQXDO�UDWH
RI����SHUFHQW�

'R'�FDQQRW�DIIRUG�WKH�W\SH�RI�GHYHORSPHQW�FRVWV�FLWHG�LQ�WKH�SHQWLXP�H[DPSOH��7KH
DQVZHU�LV�JRLQJ�WR�EH�WKDW�'R'�PXVW�OHYHUDJH�FRPPHUFLDO�GHYHORSPHQW��,I�'R'�ZDQWV
WR�ILHOG�DGYDQFHG�V\VWHPV��'R'�PXVW�WDNH�DGYDQWDJH�RI�FRPPHUFLDO�WHFKQRORJ\��SHULRG�
'R'�VLPSO\�FDQQRW�DIIRUG�WR�GXSOLFDWH�WKDW�WHFKQRORJ\�

�������6XSSOLHUV�$GDSW

&RQWUDFWRUV
ZKHWKHU�GHIHQVH�RU�FRPPHUFLDO
DUH�LQ�EXVLQHVV�WR�PDNH�D�SURILW��7KH
JRRG�FRPSDQLHV�PDNH�LW�WKHLU�EXVLQHVV�WR�ILJXUH�RXW�ZKHUH�D�PDUNHW�WUDQVLWLRQ�VXFK�DV
&276�LV�JRLQJ�DQG�KRZ�WKH\�FDQ�RSHUDWH�SURILWDEO\�ZLWKLQ�WKDW�QHZ�HQYLURQPHQW�

'R'
V�FKDOOHQJH�LV�WR�JHW�RXW�IURQW��JHW�WKH�DWWHQWLRQ�RI�VXSSOLHUV��DQG�KHOS�SXVK
FRPSDQLHV�XS�WKH�&276�OHDUQLQJ�FXUYH�DV�TXLFNO\�DV�SRVVLEOH�

�����&+$1*(�,1�%8<,1*�35$&7,&(6

:KHQ�LPSOHPHQWLQJ�&276��'R'
V�WUDGLWLRQDO�ZD\�RI�EX\LQJ�SURGXFWV�PD\�FRQIOLFW
ZLWK�FRPPHUFLDO�SUDFWLFHV�

'R'�DFTXLVLWLRQ�PDQDJHUV�DUH�DFFXVWRPHG�WR�EHLQJ�LQ�FKDUJH�RI�WKH�EX\LQJ�SURFHVV�
0DQDJHUV�ZDQW�LQIRUPDWLRQ�RQ�D�SURGXFW��WKH�GHVLJQHU�JLYHV�WKHP�WKH�LQIRUPDWLRQ�

&RPPHUFLDO�VXSSOLHUV�DUH�DFFXVWRPHG�WR�EHLQJ�LQ�FKDUJH�RI�WKH�EX\LQJ�SURFHVV��<RX
ZDQW�WKHLU�SURGXFW��WKH\�VHOO�\RX�WKH�SURGXFW��7KDW
V�LW�

:KHQ�+XJKHV��IRU�H[DPSOH��ILUVW�EHJDQ�WR�EX\�FRPPHUFLDO�SDUWV�IRU�VDWHOOLWHV��+XJKHV
ZHQW�GLUHFWO\�WR�WKH�FRPPHUFLDO�VXSSOLHUV��7KH�VXSSOLHUV�SXW�XS�D�WHUULEOH�ILJKW��7KH\
NHSW�GLYHUWLQJ�+XJKHV�WR�WKHLU�PLOLWDU\�SURGXFWV�RUJDQL]DWLRQV�

&RPPHUFLDO�VXSSOLHUV�GRQ
W�ZDQW�WR�SURYLGH�WKH�GDWD�'R'�LV�DFFXVWRPHG�WR�UHFHLYLQJ�
7KH\�GRQ
W�ZDQW�WR�JR�WKURXJK�WKH�KDUDQJXHV�DQG�QHJRWLDWLRQV�WKDW�W\SLI\�WKH�WUDGLWLRQDO
'R'�EX\LQJ�SURFHVV��7KH�PLQGVHW�RI�WKH�FRPPHUFLDO�VXSSOLHU�LV���<RX�ZDQW�LW��\RX
RUGHU�LW�RXW�RI�WKH�FDWDORJ��\RX�GRQ
W�DVN�TXHVWLRQV��
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�����&276�68&&(66�,1�7+(�35(6(17�(19,5210(17

�������/RQJHYLW\�LQ�WKH�6\VWHP

7KH�JRRG�QHZV�LV�WKDW�HYHU\RQH�LV�OHDUQLQJ�KRZ�WR�LPSOHPHQW�&276�EDVHG�V\VWHPV�
7KH�EDG�QHZV�LV�WKDW�HYHU\RQH�LV�OHDUQLQJ�KRZ�WR�LPSOHPHQW�&276�EDVHG�V\VWHPV�

7KH�VWXG\�JURXS�REVHUYHG�WKDW�WKRVH�ZKR�DUH�EHVW�DW�IROORZLQJ�JRRG�&276�SUDFWLFHV�DUH
WKRVH�ZKR�KDYH�EHHQ�LPSOHPHQWLQJ�&276�IRU�WKH�ORQJHVW�SHULRG�RI�WLPH�

%\�FRQWUDVW��WKRVH�ZKR�DUH�LPSOHPHQWLQJ�&276�IRU�WKH�ILUVW�WLPH�DOPRVW�LQYDULDEO\�IDLO�
7KDW�IDLOXUH�ZDV�DVFULEHG�SULPDULO\�WR�ZKDW�WKH�VWXG\�JURXS�GHVFULEHG�DV�QDLYHWH�DERXW
WKH�FRPSOH[LWLHV�RI�&276�V\VWHPV�

���������5HTXLUHPHQW�IRU�,QVLGH�$VVHVVPHQW���2I�WKH�FRPSDQLHV�WKH�VWXG\�JURXS
UHYLHZHG��WKHLU�&276�DELOLWLHV�YDULHG�IURP�YHU\�JRRG�WR�YHU\�SRRU��%XW�LW�ZRXOG�QRW�EH
DFFXUDWH�WR�VD\�D�/RFNKHHG�RU�D�+XJKHV�RU�D�5D\WKHRQ�LV�JRRG�RU�QRW�JRRG�DW�&276�
7KH�RQO\�UHOLDEOH�ZD\�WR�GHWHUPLQH�&276�DELOLW\�ZDV�WR�JR�LQVLGH�WKH�FRPSDQ\��JHW
LQVLGH�WKH�VSHFLILF�RUJDQL]DWLRQ��DQG�DVVHVV�WKDW�RUJDQL]DWLRQ�RU�SURJUDP�RQ�D�FDVH�E\�
FDVH�EDVLV�

�������+DUGZDUH�YV��6RIWZDUH

&276�VXFFHVV�VWRULHV�WHQG�WR�EH�PRUH�DERXW�KDUGZDUH�WKDQ�VRIWZDUH��+DUGZDUH�KDV
PRUH�VWDQGDUGV�DVVRFLDWHG�ZLWK�LW��7KHUH�LV�OHVV�YDULDELOLW\�

�������7RWDO�2ZQHUVKLS�&RVW��72&�

6XFFHVV�LQ�&276�LQWHQVLYH�V\VWHPV�GHSHQGV�XSRQ�D�IRFXV�RQ�72&��DV�RSSRVHG�WR
DFTXLVLWLRQ�FRVW�RU�IO\DZD\�FRVW�RU�WKH�LQLWLDO�UHFXUULQJ�FRVW��2QH�RI�WKH�UHDVRQV�IRU
&276�SURJUDPV
�OLPLWHG�VXFFHVV�WR�GDWH�LV�WKH�IDFW�WKDW�72&�LV�UDUHO\�FRQVLGHUHG��72&
RIWHQ�LV�QRW�HYHQ�XQGHUVWRRG�

�����'(&,6,21�352&(66�)25�&276�68&&(66

7KH�GHFLVLRQ�WR�XVH�&276�GHPDQGV�FDUHIXO�FRQVLGHUDWLRQ�

7KH��ZKHQ��DQG��KRZ��WR�LQWHJUDWH�&276�DUH�QRW�GHFLVLRQV�WKDW�VKRXOG�EH�PDQGDWHG�E\
VHQLRU�OHYHO�PDQDJHPHQW��,W�LV�LPSRUWDQW�WR�OHW�WKH�SHRSOH�FORVH�WR�WKH�KDUGZDUH�DQG
VRIWZDUH�PDNH�WKHVH�FULWLFDO�GHFLVLRQV��'HFLVLRQV�VKRXOG�EH�EDVHG�RQ�WUDGH�VWXGLHV��QRW
RQ�VRPH�HGLFW�IURP�RQ�KLJK��:LWK�YHU\�IHZ�H[FHSWLRQV��EHFDXVH�RI�WKH�FRPSOH[
G\QDPLFV�RI�&276��LW�LV�QRW�DSSURSULDWH�WR�PDQGDWH�&276�SHUFHQWDJHV�
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7R�HQKDQFH�GHFLVLRQ�PDNLQJ�RQ�ZKHQ�DQG�KRZ�WR�XVH�&276��WKH�VWXG\�JURXS�IRXQG
UHTXLUHPHQWV�IRU�

• ZHOO�GHILQHG��ZHOO�GRFXPHQWHG�SURFHVVHV�

• SHRSOH�WKDW�DUH�WUDLQHG�RQ�WKRVH�SURFHVVHV�

• SHRSOH�WKDW�IROORZ�WKRVH�SURFHVVHV�DQG�H[HFXWH�WKHP�ZHOO�
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�

&276�DQG�0RGLILFDWLRQ

�����29(59,(:�2)�&21&/86,216�21�02',),&$7,21

7KH�VWXG\�JURXS�FRQFOXGHG�WKDW�WKH�FDVH�VWXGLHV�LW�UHYLHZHG�GHPRQVWUDWH�WKDW
PRGLILFDWLRQ�RI�&276�LV�WKH�PRVW�JODULQJ�VRXUFH�RI�V\VWHP�FRPSOLFDWLRQ�DQG�RXWULJKW
IDLOXUH�

3HRSOH�ZKR�EX\�&276�SURGXFWV�DQG�LQWHJUDWH�WKHP�LQWR�ODUJHU�V\VWHPV�JHQHUDOO\�VKRXOG
QRW�PRGLI\�WKRVH�&276��7KLV�KDV�EHHQ�D�PXFK�UHSHDWHG�PLVWDNH�

,QGHHG��WKH�VWXG\�JURXS�REVHUYHG�WKDW�WKRVH�ZKR�DWWHPSWHG�WR�PRGLI\�&276�SURGXFWV
ZHUH�XQVXFFHVVIXO�LQ�HYHU\�VLQJOH�LQVWDQFH�

7KH�ERWWRP�OLQH�LV��LI�DQ\RQH�LV�SURSRVLQJ�WR�PRGLI\�&276�IRU�D�JRYHUQPHQW
DSSOLFDWLRQ��UHG�IODJV�VKRXOG�WR�JR�XS��:RXOG�WKH�VWXG\�JURXS�VD\�QHYHU�PRGLI\�D
&276"�1R��EXW�ZKHQ�D�PRGLILFDWLRQ�LV�SURSRVHG��HYHU\RQH�QHHGV�WR�IXOO\�XQGHUVWDQG
WKH�LPSOLFDWLRQV�

�����:+$7�,6�02',),&$7,21"

�������0RGLILFDWLRQ�RI�6RIWZDUH

0RGLILFDWLRQ�RI�VRIWZDUH�PHDQV�PRGLI\LQJ�WKH�VRXUFH�FRGH��,I�WKH�XVHU�FDQ�SXW
ZUDSSHUV�DURXQG�WKH�VRIWZDUH�WR�LQWHUIDFH�LQWR�WKH�ODUJHU�V\VWHP��WKDW
V�ILQH��DV�ORQJ�DV
WKH�EDVLF�SURGXFW�LWVHOI�LV�QRW�WRXFKHG�

�������0RGLILFDWLRQ�RI�+DUGZDUH

0RGLILFDWLRQ�RI�KDUGZDUH�PHDQV�PRGLI\LQJ�WKH�ERDUG�RU�FRPSRQHQWV�LQ�DQ\�ZD\��,W�LV
DFFHSWDEOH��IRU�H[DPSOH��WR�EX\�D�VLQJOH�ERDUG�FRPSXWHU�DQG�SXW�LW�LQWR�D��KDUGHQHG�
FDVH��DJDLQ��DV�ORQJ�DV�WKH�EDVLF�SURGXFW
WKH�ERDUG�DQG�FRPSRQHQWV
LV�QRW�WRXFKHG�

�������0RGLILFDWLRQ��*HQHUDO�3ULQFLSOH

'LVWLOOLQJ�WKH�JHQHUDO�SULQFLSOH�IURP�WKH�GHILQLWLRQ�RI�PRGLILFDWLRQ�RI�VRIWZDUH�DQG
KDUGZDUH���PRGLILFDWLRQ��PHDQV�WKDW�WKH�FKDQJH�LQ�D�FRPPHUFLDO�LWHP�LV�QRW�PLQRU�
UDWKHU��WKH�LWHP�KDV�EHHQ�FKDQJHG�LQ�LWV�LQKHUHQW�DSSOLFDWLRQ�

$QRWKHU�ZD\�WR�GHWHUPLQH�LI�D�&276�KDV�EHHQ�PRGLILHG
WKDW�LV��WR�GHWHUPLQH�LI�WKH
SURGXFW�FKDQJHV�ZHUH�PLQRU�RU�ZHQW�WR�LWV�LQKHUHQW�DSSOLFDWLRQ
LV�WR�HYDOXDWH�ZKHWKHU



16

WKH�FKDQJH�VOLSSHG�WKH�SURGXFW�RII�LWV�QDWXUDO�HYROXWLRQDU\�WUDFN��7KH�SURGXFW
V�QDWXUDO
HYROXWLRQDU\�WUDFW�LV�WKH�WUDFN�VHW�IRU�LW�E\�WKH�FRPPHUFLDO�PDUNHWSODFH��3URGXFW
HYROXWLRQ�LV�GLVFXVVHG�IXUWKHU�EHORZ�

�����02',),&$7,21�$1'�120(1&/$785(

�������0RGLILHG�&276�LV�1RW�&276

$JDLQ��WKH�VWXG\�JURXS�IRXQG�WKDW�PRGLILFDWLRQV�JHQHUDOO\�MXVW�GRQ
W�ZRUN��0RUHRYHU�
PRGLILFDWLRQV�RIWHQ�GHIHDW�WKH�SXUSRVH�RI�EX\LQJ�D�SURGXFW�RII�WKH�VKHOI�

,Q�IDFW��WKH�VWXG\�JURXS�FRQFOXGHG�WKDW�LI�&276�DUH�PRGLILHG��WKRVH�SURGXFWV�VKRXOG�QR
ORQJHU�EH�FDOOHG�&276��&DOO�LW�VRPHWKLQJ�HOVH
EHFDXVH��LI�LW
V�EHHQ�PRGLILHG��LW�LV
VRPHWKLQJ�HOVH�

�������$FFRXQWLQJ�DQG�4XDOLW\�5HYLHZ

:KHQ�D�&276�KDV�EHHQ�PRGLILHG��LW�VKRXOG�QRW�EH��FRXQWHG��DV�D�&276��7KLV�SULQFLSOH
LV�SDUWLFXODUO\�LPSRUWDQW�IRU�DFFRXQWLQJ�DQG�TXDOLW\�UHYLHZ�SXUSRVHV��,I�VRPHRQH�LV
NHHSLQJ�VFRUH�RQ�WKH�SHUFHQWDJH�RI�&276�LQ�D�V\VWHP��GRQ
W�FRXQW�PRGLILHG��&276��

�������0RGLILHG�1RQ�GHYHORSPHQWDO�,WHPV

,Q�VRPH�DUHDV
1',V�DQG�PRGLILHG�1',V��IRU�H[DPSOH
WKHUH�PD\�EH�D�JHQHUDOO\
DFFHSWHG�WHUP�IRU�PRGLILHG�SURGXFWV��$�VLPLODU�WHUP�PD\�EH�FRPLQJ�LQWR�YRJXH�IRU
&276�WKDW�KDYH�EHHQ�PRGLILHG��1HYHUWKHOHVV��WKDW�IDFW�LV�QRW�UHOHYDQW�WR�WKH�VWURQJ
FRQFOXVLRQ�RI�WKH�VWXG\�JURXS�UHJDUGLQJ�PRGLILFDWLRQ�RI�&276��$JDLQ��WKDW�VWURQJ
UHFRPPHQGDWLRQ�LV�WR�DYRLG�PRGLI\LQJ�&276�ZKHQHYHU�SRVVLEOH�

�����&$6(�678',(6�21�&276�02',),&$7,21

�������6FRSH�RI�WKH�&DVH�6WXGLHV

7KH�VWXG\�JURXS�LQWHUYLHZHG����SURJUDPV�DQG�RUJDQL]DWLRQV��2I�WKRVH����FDVHV����
SURJUDPV�KDG�PRGLILHG�DW�OHDVW�RQH�&276�SURGXFW�

�������&RQFOXVLRQV�%DVHG�RQ�WKH�&DVH�6WXGLHV

,Q�DOO����FDVHV�ZKHUH�&276�KDG�EHHQ�PRGLILHG��WKH�SURJUDP�UDQ�LQWR�HQRUPRXV
GLIILFXOWLHV�ZLWK�&276�PRGLILFDWLRQV�

,V����FDVHV�D�KXJH�VDPSOH"�'RHV�WKH�VDPSOH�LQGLFDWH�WKDW�WKHUH�FRXOG�QHYHU�EH�D
SURJUDP�WKDW�FRXOG�KDYH�D�SRVLWLYH�H[SHULHQFH�ZLWK�&276�PRGLILFDWLRQ"

1R��RQ�ERWK�FRXQWV�
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7KH�VWXG\�JURXS�FRPHV�RQ�VWURQJ�DJDLQVW�PRGLILFDWLRQ��KRZHYHU��EHFDXVH�WKHUH
FRQWLQXHV�WR�EH�D�ORW�RI�QDLYHWH�RXW�WKHUH
SHRSOH�WKLQNLQJ���:HOO��,�FDQ�PDNH�WKLV�RQH
OLWWOH�FKDQJH�DQG�HYHU\WKLQJ�ZLOO�EH�ILQH��

7KH�SUREOHP��DV�LV�ZHOO�NQRZQ��LV�WKDW�RQH�OLWWOH�FKDQJH�OHDGV�WR�DQRWKHU�DQG��SUHWW\
VRRQ��WKH�SURMHFW�LV�LQ�D�UHDO�IL[��7KDW�UHVXOW�LV�VXSSRUWHG�E\�ZKDW�WKH�VWXG\�REVHUYHG�
$QG�WKDW
V�ZK\�WKH�VWXG\�JURXS�FRQFOXGHG�WKDW��DW�WKH�PLQLPXP��HYHU\RQH�PXVW�EH�YHU\
FDUHIXO�ZKHQ�FRQVLGHULQJ�D�SURSRVHG�PRGLILFDWLRQ�

�������,OOXVWUDWLYH�)LQGLQJV�LQ�WKH�&DVH�6WXGLHV

7KH�VWXG\�JURXS�UHSHDWHGO\�HPSKDVL]HG�WKDW�LWV�UHYLHZ�RI�WKH�FDVH�VWXGLHV�OHDG�WR�D
VWURQJ�UHFRPPHQGDWLRQ�DJDLQVW�PRGLILFDWLRQ�RI�&276�SURGXFWV��7KH�FRPSDULVRQ�RI�WZR
SURJUDPV�LOOXVWUDWHG�WKH�UHDVRQV�IRU�WKLV�FDXWLRQ�

)LJ�����'00,6�DQG�053�,,���&RPSDULVRQ�RI�&276�,QWHJUDWLRQ�5HVXOWV

7KH�ILUVW�SURJUDP��WKH�'HSRW�0DLQWHQDQFH�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP��'00,6��
GLG�QRW�IROORZ�JRRG�&276�SUDFWLFHV��7KH�VHFRQG�SURJUDP��0DQXIDFWXULQJ�5HVRXUFHV
3ODQQLQJ��053���GLG�IROORZ�JRRG�&276�SUDFWLFHV�

The Story of Two Real Projects

No pre-selection

DMMIS MRP
Requirements Fixed Flexible

Selection demos
“Try before you buy”

User Late involvement Early involvement

Source COTS product COTS product

Modification Allowed Not allowed

Acq Cost $200M+ $40M

1st  Delivery Never Delivered 90 days

Result Project terminated Successfully Deployed

COTS
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'00,6�DQG�053�EDVLFDOO\�DUH�VLQJOH��ODUJH��LQYHQWRU\�PDQDJHPHQW�V\VWHPV��DOWKRXJK
WKH\�GR�D�ORW�PRUH�WKDQ�WKDW���'00,6�SUHFHGHG�053�

����������2YHUYLHZ���'00,6�VSHQW�RYHU�����0�DQG�WKH�SURJUDP�HQGHG�E\
FDQFHOODWLRQ��)RU�053��WKH�DFTXLVLWLRQ�FRVW�ZDV�TXLWH�D�ELW�OHVV�WKDQ�����0�DQG�WKH
SURJUDP�VWLOO�LV�EHLQJ�LPSOHPHQWHG��%XW�WKH�LQLWLDO�VRIWZDUH�LPSOHPHQWDWLRQ�VWDUWHG�WKUHH
PRQWKV�DIWHU�JR�DKHDG�

����������0LVWDNHV�0DGH�E\�'00,6��$FFRUGLQJ�WR�WKH�VWXG\�JURXS��DUJXDEO\�WKH�PRVW
LPSRUWDQW�PLVWDNH�WKDW�OHG�WR�&276�LPSOHPHQWDWLRQ�IDLOXUH�LQ�'00,6�ZDV�WKDW�WKH
SURJUDP�KDG�LQIOH[LEOH�UHTXLUHPHQWV�

7KH�SURJUDP�PDQDJHUV�KDG�SURFHVVHV�LQ�SODFH�WKDW�WKH\�ZHUH�XQZLOOLQJ�WR�FKDQJH�
7KHUHIRUH��UDWKHU�WKDQ�FKDQJLQJ�WKH�ZD\�WKH�PDQDJHUV�GLG�EXVLQHVV�WR�DFFRPPRGDWH�WKH
H[LVWLQJ��RII�WKH�VKHOI��VRIWZDUH��WKH�PDQDJHUV�FKDQJHG�WKH�&276�VRIWZDUH�WR�ILW�WKH
SURFHVVHV��7R�WKDW�HQG��'00,6�PRGLILHG�DERXW�WZR�PLOOLRQ�OLQHV�RI�FRGH�

�������� &DXVHV�RI�'00,6�&276�,PSOHPHQWDWLRQ�)DLOXUH�
'00,6
V�H[WHQVLYH�PRGLILFDWLRQ�RI�&276�VRIWZDUH�OHG�WR�

• ORVV�RI�WKH�VRIWZDUH
V�QDWXUDO��L�H���PDUNHW�GULYHQ��HYROXWLRQ�

• ORVV�RI�FRQFRPLWDQW�VXSSOLHU�VXSSRUW�

• YDVWO\�FRPSOLFDWHG�DQG��LQ�WKH�HQG��DQ�LQDELOLW\�WR�PDQDJH�V\VWHP�LQWHJUDWLRQ�

�����+8*+(6�(/(&7521,&6
�(;3(5,(1&(�:,7+�&276�02',),&$7,21

,Q�DGGLWLRQ�WR�WKH�FDVH�VWXGLHV��VRPH�PHPEHUV�RI�WKH�VWXG\�JURXS�DOVR�GUHZ�RQ�SHUVRQDO
H[SHULHQFH�RQ�WKH�LVVXH�RI�&276�PRGLILFDWLRQ�

,Q�WKH�VWXG\�&KDLU
V�FRPSDQ\��+XJKHV�(OHFWURQLFV��WKHUH�ZHUH�QXPHURXV�WLPHV�+XJKHV
PRGLILHG�&276�VRIWZDUH��5HVXOW"�,W�ZDV�D�GLVDVWHU�HYHU\�WLPH�

�������+XJKHV�(OHFWURQLFV�5HSHDWHG�'00,6
V�0LVWDNHV�LQ�&276�,PSOHPHQWDWLRQ

����������,QIOH[LEOH�5HTXLUHPHQWV��+XJKHV�PRGLILHG�D�053�SURJUDP�WR�ILWV�LWV�H[LVWLQJ
SURFHVVHV��2YHU�WLPH��+XJKHV�PRGLILHG����SHUFHQW�RI�WKH�FRGH��,W�ZDV�DQ�XWWHU�GLVDVWHU�
7KH�FRPSDQ\�ZDVWHG�D�IRUWXQH��1R�RQH�HYHQ�ZDQWHG�WR�JR�EDFN�DQG�FRXQW�KRZ�PXFK
ZDV�VSHQW
LW�ZDV�WKDW�WHUULEOH�
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����������3URGXFW�6XSSRUW���$V�VRRQ�DV�WKH�SURGXFW�ZDV�PRGLILHG��+XJKHV�FRXOG�IRUJHW
DERXW�SURGXFW�VXSSRUW��7KH�VXSSOLHU�VLPSO\�ZDV�QRW�JRLQJ�WR�VXSSRUW�WKH�PRGLILHG
SURGXFW��)LUVW�RI�DOO��WKH�VXSSOLHU�GRHV�QRW�NQRZ�KRZ�WKH�SURGXFW�KDV�EHHQ�PRGLILHG�
(VVHQWLDOO\��LW
V�QRW�WKHLU�SURGXFW�DQ\�PRUH��7KHUHIRUH��WKRVH�ZKR�PRGLI\�&276�DUH�RQ
WKHLU�RZQ�

�������6SHFLILF��5HG�)ODJV��,GHQWLILHG�LQ�+XJKHV
�([SHULHQFH�ZLWK�&276

,PSOHPHQWDWLRQ

7KH�&KDLU�LGHQWLILHG�D�QXPEHU�RI�IDFWRUV�WKDW�FDQ�OHDG�WR�DWWHPSWV�WR�PRGLI\�&276�
7KHVH�IDFWRUV�VKRXOG�VHUYH�DV��UHG�IODJV��IRU�WKRVH�LPSOHPHQWLQJ�&276�EDVHG�V\VWHPV�
7KHVH�UHG�IODJV�LQFOXGH�

• 7KH�IDFW�WKDW�D�GHPR�ZDV�QRW�UHYLHZHG�VXIILFLHQWO\�HDUO\�LQ�WKH�VHOHFWLRQ�SURFHVV�

• $�WHQGHQF\�IRU�SHRSOH�WR�EHFRPH�HQDPRUHG�ZLWK�WKH�FODLPV�WKDW�ZHUH�PDGH�IRU�WKH
VRIWZDUH��DV�RSSRVHG�WR�REWDLQLQJ�LQIRUPDWLRQ�RQ�WKH�VRIWZDUH
V�DFWXDO�RSHUDWLRQ�

• )DLOXUH�WR�XQGHUVWDQG�WKH�VFRSH�RI�WKH�VRIWZDUH
V�SRWHQWLDO�DSSOLFDWLRQV�

• )DLOXUH�WR�HYDOXDWH�WKH�VRIWZDUH�DJDLQVW�SRWHQWLDO�DSSOLFDWLRQV�

• )DLOXUH�WR�LQYROYH�WKH�XVHU�VXIILFLHQWO\�HDUO\�LQ�WKH�VHOHFWLRQ�SURFHVV�

�����6800$5<�),1',1*6�%$6('�21�7+(�&$6(�678',(6

0RGLILFDWLRQV�WKDW�PDLQWDLQ�D�SURGXFW
V�FDSDFLW\�WR�HYROYH�ZLWK�WKH�PDUNHWSODFH
L�H��
PLQRU�PRGLILFDWLRQV
KDYH�IHZHU�LPSOLFDWLRQV�IRU�V\VWHP�LQWHJUDWLRQ��7KHUHIRUH��WKHUH
PD\�EH�VLWXDWLRQV�ZKHUH�WKRVH�W\SHV�RI�PRGLILFDWLRQV�DUH�DFFHSWDEOH��1HYHUWKHOHVV��LW�LV
LPSRUWDQW�WR�HPSKDVL]H�WKDW�WKH�VWXG\�JURXS�IRXQG�QR�H[DPSOHV�RI�VXFFHVVIXO
PRGLILFDWLRQ�RI�&276�
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�

3URGXFW�(YROXWLRQ

�����(92/87,21�$1'�7+(�%8<,1*�352&(66

�������'R'�'RHV�1RW�&RQWURO�&276�(YROXWLRQ

7KH�VXSSOLHU
DQG��XOWLPDWHO\��WKH�PDUNHW
GHWHUPLQHV�WKH�HYROXWLRQ�RI�D�&276
SURGXFW�

)RU�WKRVH�ZKR�DUH�DFFXVWRPHG�WR�ZRUNLQJ�ZLWKLQ�WKH�PLOLWDU\�V\VWHP��WKH��WKLQNLQJ��RI
WKH�FRPPHUFLDO�PDUNHW�LV�YHU\��YHU\�GLIIHUHQW��,Q�PLOLWDU\�V\VWHPV��WKH�PLOLWDU\�DQG�WKH
SULPH�FRQWUDFWRUV�GULYH�SURGXFW�HYROXWLRQ�

$JDLQ��WKDW�LV�QRW�WUXH�LQ�UHJDUG�WR�&276��,Q�&276��WKH�SXUFKDVHU�LV�WKH�WDLO�RQ�WKH
GRJ��7KDW�IDFW�FDQ�EH�KDUG�IRU�VRPH�SHRSOH�WR�UHFRJQL]H�

�������7KH�9DOXH�RI�%X\LQJ�(YROXWLRQ

:KHQ�D�&276�SURGXFW�LV�SXUFKDVHG��WKH�SXUFKDVHU�LV�EX\LQJ������WKH�SURGXFW��DQG����
WKH�HYROXWLRQ�RI�WKDW�SURGXFW��7KLV�LV�WKH�UHDVRQ�RQH�DVSHFW�RI�WKH�&276�EX\LQJ�SURFHVV
PXVW�LQFOXGH�DQ�XQGHUVWDQGLQJ�RI�ZKHUH�WKDW�SURGXFW�LV�KHDGHG
WKDW�LV��LWV�HYROXWLRQDU\
WUDFN�

:KHQ�'R'��EX\V��D�&276�SURGXFW
V�HYROXWLRQ��'R'�EX\V�LQWR�WKH�IDFW�WKDW�WKH�EHVW
SUDFWLFH�FRPSDQLHV�OLWHUDOO\�UHYDPS�WKHLU�UHVHDUFK�DQG�GHYHORSPHQW��5	'�
RUJDQL]DWLRQV�RQ�D�FRQWLQXDO�EDVLV�

7KHVH�FRPSDQLHV�GHYRWH�D�SRUWLRQ�RI�WKHLU�H[SHQGLWXUHV�WR�QRWKLQJ�EXW�NHHSLQJ�WUDFN�RI
ZKDW
V�JRLQJ�RQ�LQ�WKH�FRPPHUFLDO�PDUNHWSODFH�UHODWLYH�WR�WKHLU�VSHFLILF�LQWHUHVWV
L�H��
WKHLU�SURGXFWV�

7KHVH�FRPSDQLHV�FRQVWDQWO\�DUH�EULQJLQJ�LQ�SURGXFWV�DQG�HYDOXDWLQJ�WKHP�WKRURXJKO\
EHIRUH�WKH\�PDNH�FRQWUDFWXDO�FRPPLWPHQWV�WR�FXVWRPHUV�

7KLV�LV�QRW�D�SURFHVV�WKDW�DOORZV�D�SXUFKDVHU��DW�WKH�ODVW�PLQXWH��WR�ORRN�LQ�D�FDWDORJ�DQG
VD\���:HOO��WKDW�SURGXFW�ORRNV�OLNH�LW�ZLOO�GR�WKH�MRE���(YHQ�VR��WKH�VWXG\�JURXS�IRXQG
QXPHURXV�H[DPSOHV�ZKHUH�WKDW
V�H[DFWO\�ZKDW�RFFXUUHG
DQG�GLVDVWHU�XVXDOO\�IROORZHG�
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����� (YROXWLRQ�DQG�3URGXFW�6XSSRUW

���������3ODQQLQJ�IRU�3URGXFW�6XSSRUW��3URGXFW�HYROXWLRQ�JHQHUDOO\�LQYROYHV�SURGXFW
IHDWXUHV��LPSURYHPHQWV��QHZ�DSSOLFDWLRQV�DQG�VR�RQ��,W�LV�LPSRUWDQW��KRZHYHU��WR
DUWLFXODWH�WKH�LQWHJUDO�UROH�WKDW�SURGXFW�VXSSRUW�SOD\V�LQ�WKH�HYROXWLRQ�RI�D�SDUWLFXODU�HQG
LWHP�

3URGXFW�VXSSRUW�LV�GULYHQ�E\�WKH�VXSSOLHU�DV�ZHOO�DV��LQ�WKH�ODUJHU�FRQWH[W��WKH
FRPPHUFLDO�PDUNHW��2QH�RI�WKH�DGYDQWDJHV�RI�&276�SURGXFWV�LV�WKDW�WKH\�DOORZ
PDQDJHUV�WR�SODQ�RQ�VXSSOLHU�VXSSRUW�

���������3DFH�RI�WKH�8SJUDGH�&\FOH��:KLOH�&276�DOORZ�PDQDJHUV�WR�SODQ�IRU�VXSSOLHU
VXSSRUW��ZH�DOO�KDYH�H[SHULHQFHG�KRZ�VXSSOLHU�VXSSRUW��RU�WKH�ODFN�RI�LW��FDQ�SXVK
SURGXFW�HYROXWLRQ��HYHQ�LI�WKH�XVHU�GRHVQ
W�QHHG�D�PRUH�KLJKO\�HYROYHG�SURGXFW�DW�WKDW
WLPH�

7KH�PRVW�FRPPRQ�H[DPSOH�RI�WKLV�SRLQW�LV�VRIWZDUH��,I�D�SURJUDP�GRHVQ
W�PDLQWDLQ
UHODWLYH�FXUUHQF\�RQ�VRIWZDUH�XSGDWHV��WKH�SURJUDP�ORVHV�VXSSOLHU�VXSSRUW��7\SLFDOO\�
VXSSOLHUV�ZLOO�VXSSRUW�RQH��RU�SHUKDSV�WZR��VXSHUFHGHG�YHUVLRQV�RI�VRIWZDUH��EXW
QRWKLQJ�EH\RQG�WKDW�

7KH�HQG�UHVXOW�LV�WKDW�WKH�XVHU�LV�IRUFHG�WR�XSJUDGH�WKH�VRIWZDUH��LUUHVSHFWLYH�RI�DQ\
WDVN�UHODWHG�QHHG��$QG�WKDW�PRUH�UDSLG�XSJUDGH�F\FOH�FUHDWHV�D�QHHG�IRU�QHZ
SURFHGXUHV��UHWUDLQLQJ�RI�SHUVRQQHO��DQG�VR�RQ��%XW�LI�WKH�SURJUDP�HOHFWV�QRW�WR
XSJUDGH��SUHWW\�VRRQ�WKH�SURJUDP�LV�RQ�LWV�RZQ�

,Q�HIIHFW��WKHQ��WKH�JRRG�QHZV�DERXW�&276�SURGXFWV�LV�WKDW�WKH\�EULQJ�ZLWK�WKHP
VXSSOLHU�VXSSRUW�DQG�WKDW�VXSSRUW�HYROYHV�ZLWK�WKH�SURGXFW��7KH�RWKHU�VLGH�RI�WKDW�FRLQ
LV�WKDW�HYROXWLRQ�LQ�VXSSOLHU�VXSSRUW�PD\�IRUFH�D�FXVWRPHU�WR�XSJUDGH�D�SURGXFW�HYHQ
WKRXJK�WKH�FXVWRPHU�GRHVQ
W�KDYH�WKH�QHHG�WR�XSJUDGH�

�����(92/87,21�$1'�02',),&$7,21

�������$GYDQWDJH�LQ�%X\LQJ�3URGXFW�(YROXWLRQ

2QH�RI�WKH�DGYDQWDJHV�RI�&276�LV�WKDW�LI�\RX�SLFN�WKH�ULJKW�&276�SURGXFWV�DQG�&276
VWDQGDUGV��WKH�SURGXFW�ZLOO�HYROYH�RQ�D�WUDFN�EDVHG�RQ�ZKHUH�WKH�PDUNHW�LV�KHDGHG�

,Q�IDFW��EHVW�SUDFWLFH�FRPSDQLHV�ZLOO�VLJQ�QRQ�GLVFORVXUH�DJUHHPHQWV��1'$V��ZLWK
&276�VXSSOLHUV��$V�GLVFXVVHG��WKLV�IDFW�DOORZV�WKH�VXSSOLHU�DV�ZHOO�DV�WKH�SXUFKDVHU�WR
XQGHUVWDQG�IXOO\��DQG�SODQ�IRU��ZKHUH�WKH�PDQXIDFWXUHU�LV�KHDGHG�ZLWK�WKH�SURGXFW��7KLV
XQGHUVWDQGLQJ�LV�FUXFLDO�WR�PDLQWDLQLQJ�PRGHUQL]DWLRQ�
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%\�FRQWUDVW��LI�D�SXUFKDVHU�KDV�D�VXSSOLHU�PRGLI\�D�&276�SURGXFW�IRU�D�SDUWLFXODU
DSSOLFDWLRQ��WKHUH
V�D�JUHDW�FKDQFH�WKDW�WKDW�DSSOLFDWLRQ�LV�ZLOO�EH�XQLTXH��7KH�SURGXFW
V
XQLTXHQHVV�WDNHV�LW�RII�WKH�HYROXWLRQDU\�WUDFN�LW�RWKHUZLVH�ZRXOG�KDYH�EHHQ�RQ��,Q�VKRUW�
WKH�EX\HU�ORVHV�RXW�RQ�WKH�QDWXUDO�HYROXWLRQ�RI�WKDW�SURGXFW�

����� (YDOXDWLQJ�3URSRVHG�0RGLILFDWLRQV�LQ�/LJKW�RI�3URGXFW�(YROXWLRQ

(YDOXDWLQJ�KRZ�D�SURSRVHG�PRGLILFDWLRQ�ZLOO��RU�PLJKW��DIIHFW�WKH�DELOLW\�RI�WKH�SURGXFW
WR�HYROYH�DORQJ�WKH�PDQXIDFWXUHU
V�RU�PDUNHW�WUDFN�LV�YHU\�LPSRUWDQW�

8QGHUVWDQGLQJ�FKDQJHV�LQ�D�SURGXFW
V�SRWHQWLDO�HYROXWLRQ�DOVR�LV�RQH�RI�WKH�NH\�ZD\V�WR
GHWHUPLQH�LI��LQ�IDFW��D�&276�KDV�EHHQ�PRGLILHG��7R�UHSHDW��LQ�WKLV�FRQWH[W
�PRGLILFDWLRQ��PHDQV�WKDW�WKH�FKDQJH�LQ�D�FRPPHUFLDO�LWHP�LV�QRW�PLQRU��UDWKHU��WKH
LWHP�KDV�EHHQ�FKDQJHG�LQ�LWV�LQKHUHQW�DSSOLFDWLRQ�

*HQHUDOO\��PRGLILFDWLRQV�DUH�PLQRU�LI�WKH\�GR�QRW�VOLS�D�SURGXFW�RII�WKH�HYROXWLRQDU\
WUDFN�LW�RWKHUZLVH�ZRXOG�KDYH�IROORZHG�LQ�WKH�PDUNHWSODFH�

0RGLILFDWLRQV�WKDW�PDLQWDLQ�D�SURGXFW
V�FDSDFLW\�WR�HYROYH�ZLWK�WKH�PDUNHWSODFH
L�H��
PLQRU�PRGLILFDWLRQV
KDYH�IHZHU�LPSOLFDWLRQV�IRU�V\VWHP�LQWHJUDWLRQ��7KHUHIRUH��WKHUH
PD\�EH�VLWXDWLRQV�ZKHUH�WKRVH�W\SHV�RI�PRGLILFDWLRQV�DFFHSWDEOH��1HYHUWKHOHVV��LW�PXVW
EH�UHSHDWHG�WKDW�WKH�VWXG\�JURXS�IRXQG�QR�H[DPSOHV�RI�VXFFHVVIXO�PRGLILFDWLRQ�RI�&276�

����� (YROXWLRQ�DQG�,QWHJUDWLRQ�RI�0RGLILHG�3URGXFWV

:KHQ�WKH�VWXG\�JURXS�DGGUHVVHG�XQVXFFHVVIXO�PRGLILFDWLRQV��RQH�RI�WKH�SULPDU\�IDFWRUV
LQ�WKDW�IDLOXUH�LV�WKH�IDFW�WKDW�WKH�SURGXFW�QR�ORQJHU�FDQ�EH�HYROYHG��7KLV�ODFN�RI�PDUNHW�
GULYHQ�HYROXWLRQ�KDV�P\ULDG�LPSOLFDWLRQV�IRU�V\VWHP�LQWHJUDWLRQ�

2I�FRXUVH��PRGLILFDWLRQV�ERPE�LQ�RWKHU�ZD\V�DV�ZHOO��7KH\�PD\��IRU�H[DPSOH��EH
RXWULJKW�IDLOXUHV��WKH\�PD\�UXLQ�SURGXFWV��WKH\�PD\�GHFUHDVH�UDWKHU�WKDQ�LQFUHDVH�WKH
FDSDFLW\�WR�DFFRPSOLVK�WKH�WDVN��WKH\�PD\�ZRUN�EXW�FDXVH�D�V\VWHP�FUDVK�

7KH�LQDELOLW\�WR�WDNH�DGYDQWDJH�RI�D�SURGXFW
V�HYROXWLRQ�DOVR�FUHDWHV�LVVXHV�RI
FRQILJXUDWLRQ�PDQDJHPHQW��7KDW�LV��NHHSLQJ�WUDFN�RI�ZKDW�KDV�EHHQ�PRGLILHG�DQG�KRZ
WKRVH�PRGLILFDWLRQV�DIIHFW
RU�PD\�LQ�WKH�IXWXUH�DIIHFW
WKH�V\VWHP��1RQH�RI�WKDW�LV
HDV\�
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�

7RWDO�2ZQHUVKLS�&RVW

�����727$/�2:1(56+,3�&267��72&�

72&�LV�D�OLIH�F\FOH�FRVW��72&�LQFOXGHV�WKH�FRVW�RI�IXWXUH�XSJUDGHV��WHFKQRORJ\�UHIUHVK�
DQG�LPSURYHPHQWV�

�����72&�$1'�&276�,03/(0(17$7,21�68&&(66

6XFFHVV�LQ�&276�LQWHQVLYH�V\VWHPV�GHSHQGV�XSRQ�D�IRFXV�RQ�72&��DV�RSSRVHG�WR
DFTXLVLWLRQ�FRVW�RU�IO\DZD\�FRVW�RU�WKH�LQLWLDO�UHFXUULQJ�FRVW�

%DVHG�RQ�WKH�GHVLJQ�RI�WKH�&276�V\VWHP��LW�LV�LPSHUDWLYH�WR�JLYH�SDUWLFXODU
FRQVLGHUDWLRQ�WR�IXWXUH�XSJUDGHV��WHFKQRORJ\�UHIUHVK��DQG�LPSURYHPHQWV��,I�WKHVH�FRVWV
DUH�QRW�DGHTXDWHO\�FRQVLGHUHG��ZKHQ�D�VRIWZDUH�XSJUDGH�FRPHV�DORQJ��IRU�H[DPSOH�
VXGGHQO\�WKH�SURGXFW�LV�JRLQJ�WR�FRVW�D�ORW�PRUH�WKDQ�SODQQHG�

����� 3URJUDP�:LGH�)DLOXUH�WR�)RFXV�RQ�72&

7KH�VWXG\�JURXS�IRXQG�WKDW�RQH�RI�WKH�UHDVRQV�IRU�&276�SURJUDPV
�OLPLWHG�VXFFHVV�WR
GDWH�LV�WKH�IDFW�WKDW�72&�LV�UDUHO\�FRQVLGHUHG��72&�RIWHQ�LV�QRW�HYHQ�XQGHUVWRRG��7KH
IDLOXUH�WR�FRQVLGHU�RU�HYHQ�XQGHUVWDQG�72&�KDSSHQV�DFURVV�WKH�ERDUG��DW�WKH�V\VWHPV
GHVLJQ�OHYHO�DQG�WKH�XVHU�OHYHO�

����� )O\DZD\�&RVW

)RU�D�YDULHW\�RI�UHDVRQV��SXUFKDVHUV�WHQG�WR�IRFXV�RQ�WKH�IO\DZD\�FRVW��%XW�LI�LW�LV�D
&276�LQWHQVLYH�V\VWHP��RSWLPL]LQJ�WKH�LQLWLDO�FRVW�OLNHO\�ZLOO�OHDG�WR�GLVDVWURXV
VXEVHTXHQW�PDLQWHQDQFH�FRVWV�

�����',6,1&(17,9(6�72�)2&86�21�72&

7KHUH�LV�VRPH�VHQWLPHQW�WKDW��LQ�WKH�SUHVHQW�DFTXLVLWLRQ�HQYLURQPHQW��QHLWKHU�WKH�VHOOHU
QRU�WKH�EX\HU�KDV�DQ�LQFHQWLYH�WR�XVH�D�OLIH�F\FOH�FRVW�VXFK�DV�72&�

����� &RQJUHVVLRQDO�%XGJHW�3URFHVV�

3UHVHQWO\��'R'�PXVW�GHDO�ZLWK�KRZ�WR�LQFRUSRUDWH�72&�EDVHG�WKLQNLQJ�LQWR�KRZ�LW
KLVWRULFDOO\�KDV�FRQGXFWHG�EXVLQHVV��LQFOXGLQJ�LWV�LQWHUDFWLRQ�ZLWK�&RQJUHVV�
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���������&RQJUHVVLRQDO�2YHUVLJKW���&RQJUHVV
�UROH�LQ�VKDSLQJ�WKH�'R'�EXGJHW
SURIRXQGO\�DIIHFWV
DQG�ZLOO�FRQWLQXH�WR�DIIHFW
'R'
V�DELOLW\�WR�WUDQVLWLRQ�WR�D�IRFXV
RQ�72&�

&OHDUO\��WKHUH�DUH�VWLOO�PRUH�ROG�V\VWHPV�LQ�H[LVWHQFH�WKDQ�QHZ�V\VWHPV��1HYHUWKHOHVV�
IRU�WKH�QHZHU�SURJUDPV
DQG��DJDLQ��WKDW
V�RQO\�D�KDQGIXO
WKH�PLQGVHW�UHDOO\�LV
FKDQJLQJ�LQ�IDYRU�RI�72&��7KH�QHZ�PLQGVHW��D�IRFXV�RQ�72&��LV�QRW�SUHYDOHQW�
KRZHYHU��DQG�LW�ZRQ
W�EH�SUHYDOHQW�VR�ORQJ�DV�WKHUH�DUH�VR�IHZ�QHZ�VWDUWV�

$�ELJ�SDUW�RI�WKH�OHDUQLQJ�FXUYH�IRU�'R'�LV�OHDUQLQJ�KRZ�WR�GULYH�72&�LQWR�WKH�H[LVWLQJ
V\VWHP��WKH�V\VWHP�WKDW�LV�DEVRUELQJ�PRVW�RI�WRGD\
V�'R'�EXGJHW��$V�SURJUDPV�DUH
PRGLILHG�DQG�XSGDWHG��WKH�VWXG\�JURXS�FRQFOXGHG�WKDW�'R'�PXVW�VWDUW�LQFUHPHQWDOO\
FKDQJLQJ�WKH�ZD\�LW�WKLQNV�DERXW�WKRVH�SURJUDPV��,W�LV�D�KXJH�FKDOOHQJH�

���������2QJRLQJ�)XQGLQJ�5HTXLUHPHQWV��%HVLGHV�WKH�LVVXH�RI�KRZ�&RQJUHVV�VKDSHV�WKH
'R'�EXGJHW��'R'�PXVW�GHDO�ZLWK�LWV�RZQ�KLVWRULFDO�EXGJHWDU\�DQG�IXQGLQJ�SUDFWLFHV�
7KRVH�SUDFWLFHV�FDQQRW�EH�FKDQJHG�RYHUQLJKW��IXQGLQJ�PXVW�EH�VHFXUHG�QRZ��%XW�
LQWHUQDOO\��SURJUDPV�FDQ�VWLOO�SXVK�IRU�DQG�ZRUN�WRZDUG�LPSOHPHQWLQJ�72&�FRQFHSWV�

�����72&�$1'�6<67(06�'(6,*1

,W�LV�FUXFLDO�WKDW�72&�LVVXHV�EH�DGGUHVVHG�LQ�&276�EDVHG�V\VWHPV��)RU�RQH�WKLQJ��72&
LQIOXHQFHV�WKH�V\VWHP�GHVLJQ�

�������2SHQ�$UFKLWHFWXUH

2SHQ�V\VWHP�DUFKLWHFWXUH�VRPHWLPHV�LV�FDOOHG�SOXJ�DQG�SOD\��7KLV�DUFKLWHFWXUH�LV�YHU\
LPSRUWDQW�ZKHQ�KDQGOLQJ�VXEVHTXHQW�XSJUDGHV�DQG�WHFKQRORJ\�UHIUHVK�LQ�D�&276�EDVHG
V\VWHP�

,I�D�V\VWHP�KDV�D�XQLTXH�DUFKLWHFWXUH��LW�LV�YHU\�GLIILFXOW��IRU�H[DPSOH��WR�SOXJ�LQ�D
PRGHUQ�FRPSXWHU�ZLWKRXW�VLJQLILFDQW�DGGLWLRQDO�FRVW��7KHUHIRUH��WKDW�HYHQWXDOLW\�QHHGV
WR�EH�DGGUHVVHG�XSIURQW��QRW�GRZQVWUHDP�

�����&$6(�678'<��72&�$1'�1$9<�$77$&.�68%0$5,1(

7KH�VWXG\�JURXS�UHYLHZHG�DERXW�WKUHH�\HDUV
�ZRUWK�RI�ILHOG�GDWD�RQ�&276
LPSOHPHQWDWLRQ�IURP�WKH�1DY\
V�QHZ�DWWDFN�VXEPDULQH��7KH�JURXS�FRPSDUHG�WKLV�GDWD
ZLWK�WKH�HDUOLHU�GHVLJQHG�SURJUDP�
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�������&276�&RVW�(IIHFWLYHQHVV

���������7RWDO�FRVW�HIIHFWLYHQHVV��7KH�WRWDO�FRVW�HIIHFWLYHQHVV�RI�WKH�HDUOLHU�SURJUDP�YV�
WKH�&276�XSJUDGH�SURJUDP�LV�GHEDWDEOH��7KH�GDWD�GRHV�QRW�GHILQLWLYHO\�DQVZHU�WKH
TXHVWLRQ�RI�ZKLFK�RQH�ZDV�PRUH�FRVW�HIIHFWLYH�

���������2WKHU�&RVW�6DYLQJV��2Q�RWKHU�UHOHYDQW�VFDOHV��WKH�VWXG\�JURXS�IRXQG�WKDW�WKH
FRVW�RI�WKH�&276�XSJUDGH�FRPSDUHG�WR�WKH�HDUOLHU�SURJUDP�ZDV�

• IRU�GHYHORSPHQW�����SHUFHQW�OHVV�

• IRU�DFTXLVLWLRQ��UHFXUULQJ�FRVW������SHUFHQW�OHVV�

• IRU�VXSSRUW�����SHUFHQW�OHVV�

���������7LPH�6DYLQJV��,Q�WKH�&276�XSJUDGH�FRPSDUHG�WR�WKH�HDUOLHU�SURJUDP��WKH
GHYHORSPHQW�WLPH�ZDV�UHGXFHG�E\����SHUFHQW�

���������3HUIRUPDQFH�,PSURYHPHQWV��7KH�VWXG\�JURXS�IRXQG�WKDW�WKH�SHUIRUPDQFH�RI
WKH�&276�VXEPDULQH�XSJUDGH�FRPSDUHG�WR�WKH�HDUOLHU�VXE�ZDV�

• SRZHU�XVDJH��UHGXFHG�E\����SHUFHQW�

• WKURXJK�SXW�RI�WKH�FRPSXWHU��UHGXFHG�E\����SHUFHQW�

• �PRVW�VWULNLQJO\��WKH�PHDQ�WLPH�EHWZHHQ�FULWLFDO�IDLOXUHV�LPSURYHG�

���������'DWD�/LPLWDWLRQV���2QH�OLPLWDWLRQ�RI�WKLV�GDWD��KRZHYHU��LV�WKDW�WKH�FRPSDULVRQ
ZDV�QRW�GRQH�RYHU�DQ�H[WHQGHG�OLIH�F\FOH��VXFK�DV�������\HDUV��,W�FRPSDUHG�FRVWV�RQO\
LQ�WKH�VKRUWHU�FRPPHUFLDO�OLIH�F\FOH�RI�WKH�SURGXFW�
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�

&276�DQG�3URJUDP�&ULWHULD

�����29(59,(:

,Q�WKH�'R'�DFTXLVLWLRQ�HQYLURQPHQW��ROG�WKLQNLQJ�LV�WKDW�ZKLFK�IRFXVHV�RQ�GHVLJQ�DQG�
EXLOG��1HZ�WKLQNLQJ�LV�WKDW�ZKLFK�IRFXVHV�RQ�EX\�DQG�LQWHJUDWH�

�����352*5$0�&5,7(5,$�$1'�352'8&7�,17(*5$7,21

2QH�RI�WKH�SRLQWV�DW�ZKLFK�ROG�WKLQNLQJ�RIWHQ�FRQIOLFWV�ZLWK�&276�LQWHQVLYH�V\VWHPV�LV
LQ�WKH�DUHD�RI�SURJUDP�FULWHULD��&ULWHULD�FRQWLQXH�WR�UHIOHFW�WKH�G\QDPLFV�RI�GHVLJQ�DQG�
EXLOG��UDWKHU�WKDQ�EX\�DQG�LQWHJUDWH�DFTXLVLWLRQ�PRGHV�

�����352*5$0�&5,7(5,$�$1'�6(,�&(57,),&$7,21

�������6RIWZDUH�(QJLQHHULQJ�,QVWLWXWH��6(,��&HUWLILFDWLRQ

,Q�WKH�ROG��GHVLJQ�DQG�EXLOG�WKLQNLQJ��SROLFLHV��IRU�H[DPSOH��PD\�UHTXLUH�WKDW��RQ�DQ
$FTXLVLWLRQ�&DWHJRU\�,��$&$7����SURJUDP��D�VRIWZDUH�GHYHORSHU�PXVW�KDYH�DWWDLQHG
OHYHO�WKUHH�RU�KLJKHU�RQ�WKH�6RIWZDUH�(QJLQHHULQJ�,QVWLWXWH��6(,��VFDOH�RU�HTXLYDOHQW�

7KLV�W\SH�RI�FULWHULD�VLPSO\�ZLOO�QRW�EH�PHW�LQ�WKH�FRPPHUFLDO�ZRUOG��0DQ\�FRPPHUFLDO
VXSSOLHUV�KDYH�QRW�HYHQ�JRQH�WKURXJK�WKH�FHUWLILFDWLRQ�SURFHVV��7KLV�IDFW��WKHQ�

• FUHDWHV�FRQIOLFW�EHWZHHQ�WKH�VWDQGDUGV�LPSRVHG�RQ�GHYHORSHUV�ZKR�DUH�XQGHU�'R'
FRQWURO�DQG�VWDQGDUGV�DSSOLFDEOH�WR�FRPPHUFLDO�GHYHORSHUV�

• HOLPLQDWHV�VXSSOLHUV�ZKR�RWKHUZLVH�ZRXOG�KDYH�EHHQ�TXDOLILHG�ELGGHUV�LQ�D�&276
V\VWHP�

���������6(,�&HUWLILFDWLRQ�DQG�5LVN�0RGLILFDWLRQ��:KLOH�WKHUH�LV�VRPH�FRUUHODWLRQ
EHWZHHQ�6(,�FHUWLILFDWLRQ�OHYHOV�DQG�TXDOLW\��DW�EHVW��FHUWLILFDWLRQ�LV�D�ULVN�PRGLILHU��,W�LV
QRW�D�JXDUDQWHH�

%\�FRQWUDVW��&276�VRIWZDUH�SUHVXPDEO\�LV�RXW�WKHUH�LQ�TXDQWLW\��,W�LV�EHLQJ�XVHG�E\
PDQ\�GLIIHUHQW�W\SHV�RI�XVHUV��SRWHQWLDOO\�LQ�PDQ\�GLIIHUHQW�W\SHV�RI�DSSOLFDWLRQV�DQG
HQYLURQPHQWV��7KLV�ZLGHVSUHDG�XVH��DQG�WKH�VXSSOLHU
V�GHVLUH�WR�EXLOG�D�PDUNHW�DQG
PDNH�D�SURILW��FDQ�IXQFWLRQ�DV�EHWWHU�TXDOLW\�FRQWURO�WKDQ�PDQGDWHG�FHUWLILFDWLRQ�OHYHOV�

7KH�UHDO�ULVN�UHGXFHU��KRZHYHU��LV�IRU�EX\HUV�WR�EHFRPH�PXFK�PRUH�NQRZOHGJHDEOH
DERXW�ZKDW�WKH\�DUH�EX\LQJ�WKDQ�WKH\�KDYH�EHHQ�LQ�WKH�SDVW�
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���������6(,�&HUWLILFDWLRQ��6FRSH��2QH�RI�WKH�SUREOHPV�LQKHUHQW�LQ�UHO\LQJ�RQ�6(,
FHUWLILFDWLRQ�LV�WKDW�LW�LV�WKH�RUJDQL]DWLRQ�DV�D�ZKROH��QRW�SDUWLFXODU�LQGLYLGXDOV�RU�JURXSV
RI�LQGLYLGXDOV��WKDW�LV�FHUWLILHG�

&HUWLI\LQJ�WKH�RUJDQL]DWLRQ�GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�WKH�SHRSOH�WKH�RUJDQL]DWLRQ
SXWV�WR�ZRUN�RQ�D�SDUWLFXODU�SURJUDP�ZLOO�EULQJ�WR�LW�WKH�OHYHO�RI�TXDOLW\�VXSSRVHGO\
�JXDUDQWHHG��E\�WKH�FRUSRUDWH�VHDO�

1HYHUWKHOHVV��WKH�XWLOLW\�RI�WKH�6(,�FHUWLILFDWLRQ�SURFHVV�LV�WKDW�LW�SURYLGHV�D�PHDQV�IRU
UHGXFLQJ�ULVN��QRW�JXDUDQWHHLQJ�VXFFHVV��7KH�KLJKHU�WKH�6(,�FHUWLILFDWLRQ�OHYHO��LQ
JHQHUDO��WKH�ORZHU�WKH�ULVN�

• 2QH�RI�WKH�PDMRU�VRXUFHV�RI�ULVN�DW�OHYHO�RQH�LV�WKH�KHUR�SKHQRPHQRQ��7KH�VKRS
FRQVLVWV�RI�RQH�KHUR�ZKR�ZULWHV�WKH�VRIWZDUH��:KHQ�WKH�KHUR�JRHV��VR�GRHV�WKH
SURJUDP
ULJKW�GRZQ�WKH�WXEHV�

• %\�FRQWUDVW��DW�WKH�KLJKHU�OHYHOV��WKUHH�DQG�XS��WKH�SURJUDP�LV�QRW�GHSHQGHQW�RQ�D
VLQJOH�KHUR��5DWKHU��LW�LV�VXSSRUWHG�E\�LQVWLWXWLRQDOL]HG�WUDLQLQJ��E\�D�NQRZOHGJH
EDVH�WKDW�LV�GLVEXUVHG�DPRQJ�PDQ\�SHRSOH�LQ�WKH�RUJDQL]DWLRQ��7KLV�UHGXFHV�ULVN�

�������6(,�&HUWLILFDWLRQ�DQG�&276�6XFFHVV

2IWHQ�WKHUH�H[LVWV�WKH�H[SHFWDWLRQ�WKDW�ORZHU�OHYHO�FRQWUDFWRUV�ZLOO�QRW�KDYH�WKH�VNLOO�WR
EH�VXFFHVVIXO�ZLWK�&276��7KH�VWXG\�JURXS��KRZHYHU��GLG�QRW�ILQG�DQ\�VWULFW�FRUUHODWLRQ
EHWZHHQ�6(,�FHUWLILFDWLRQ�OHYHO
RU�FHUWLILFDWLRQ�DW�DOO��IRU�WKDW�PDWWHU
RI�WKH�GHYHORSHU
DQG�WKH�TXDOLW\�RI�WKH�VRIWZDUH�SURGXFW�

7R�WKH�FRQWUDU\��WKH�VWXG\�JURXS�IRXQG�WKDW�ZRUNLQJ�ZLWK�D�OHYHO�ILYH�FRQWUDFWRU�GRHV
QRW�DVVXUH�D�EHWWHU�VRIWZDUH�SURGXFW�WKDQ�RQH�WKDW�FRPHV�IURP��IRU�H[DPSOH��D�OHYHO�
WKUHH�FRQWUDFWRU�RU�HYHQ�D�VKRS�WKDW�LV�QRW�FHUWLILHG�DW�DOO�

7R�LOOXVWUDWH�WKDW�SRLQW��VRPH�SHRSOH�VD\�WKDW�YLGHR�JDPH�VRIWZDUH�GHYHORSHUV�DUH
FUHDWLQJ�SDFNDJHV�WKDW�DUH�DV�FRPSOLFDWHG�DV�DQ\WKLQJ�LQ�WKH�ILHOG�RI�ZHDSRQV�V\VWHPV�
\HW�LW�LV�XQOLNHO\�WKDW�DQ\�RI�WKRVH�GHYHORSHUV�DUH�FHUWLILHG�HYHQ�DW�OHYHO�RQH�
5HJDUGOHVV�RI�FHUWLILFDWLRQ�OHYHO��LQ�VXFFHVVIXOO\�LPSOHPHQWLQJ�&276��WKH�FKDOOHQJH�LV
WR�XQGHUVWDQG�ZKDW�LV�EHLQJ�ERXJKW�DQG�KRZ�WKDW�SURGXFW�ZLOO�EH�WDNHQ�FDUH�RI�
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�����(19,5210(17$/�&5,7(5,$

�������2YHU�6SHFLILFDWLRQ�RI�(QYLURQPHQWDO�&ULWHULD

%HFDXVH�LW�LV�GLIILFXOW�WR�OLPLW�WKH�YDULRXV�HQYLURQPHQWV�LQ�ZKLFK�D�SURGXFW�PLJKW�EH
GHSOR\HG��WUDGLWLRQDOO\�'R'�KDV�WHQGHG�WR�RYHU�VSHFLI\�HQYLURQPHQWDO�SDUDPHWHUV�

1RW�RQO\�DUH�SURGXFWV�GHVLJQHG�IRU�YDULRXV�SRVVLEOH�HQYLURQPHQWV��GHVLJQHG�SURGXFWV
DUH�WHVWHG�LQ�YDULRXV�HQYLURQPHQWV��)HZ�FRPPHUFLDO�SURGXFWV�DUH�VXEMHFWHG�WR�WKH�W\SH
DQG�H[WUHPHV�RI�HQYLURQPHQWDO�WHVWLQJ�KLVWRULFDOO\�UHTXLUHG�E\�'R'�

���������%DODQFLQJ�(QYLURQPHQWDO�&ULWHULD��,Q�JHQHUDO��WKH�PRUH�H[WUHPH�WKH
HQYLURQPHQWDO�FRQGLWLRQV��WKH�OHVV�RSSRUWXQLW\�H[LVWV�WR�XVH�&276��7KLV�PHDQV�WKDW�WZR
IDFWV�DUH�LQ�FRXQWHUEDODQFH�

• 'R'�FDQQRW�FKRRVH�RU�OLPLW�D�&276�SURGXFW
V�LQWHQGHG�HQYLURQPHQW��EXW

• 'R'�FDQQRW��DW�OHDVW�IRU�ORQJ��DYRLG�XVLQJ�&276�SURGXFWV�

���������5HVSRQVH��:KLOH�'R'�ORRNV�IRU�D�UHVROXWLRQ�RI�WKLV�GLOHPPD��WKH�LPPHGLDWH
UHVSRQVH�PXVW�VWDUW�ZLWK�DZDUHQHVV�RI�WKH�VLJQLILFDQW�HQYLURQPHQWDO�LVVXHV
SUR�DQG
FRQ
WKDW�PD\�EH�DVVRFLDWHG�ZLWK�&276�

����� &DVH�6WXG\��3ODVWLF�(QFDSVXODWHG�0LFUR�(OHFWURQLFV��3(0�

���������%DFNJURXQG� �2QH�RI�WKH�FRQWURYHUVLHV�UHODWHG�GLUHFWO\�WR�&276�SHUIRUPDQFH�
UDWKHU�WKDQ�LPSOHPHQWDWLRQ�RU�LQWHJUDWLRQ��LQYROYHV�SODVWLF�HQFDSVXODWHG�PLFUR�
HOHFWURQLFV��3(0��

0LFUR�HOHFWURQLFV�DUH�XVHG�WKURXJKRXW�PLOLWDU\�V\VWHPV��7UDGLWLRQDOO\��PLFUR�
HOHFWURQLFV�ZHUH�FRQVWUXFWHG�ZLWK�KHUPHWLFDOO\�VHDOHG�FHUDPLF�SDFNDJHV��7KHVH
SDFNDJHV�SURYLGH�H[FHOOHQW�LQVXODWLRQ�IRU�HOHFWURQLFV�

7KH�FRPPHUFLDO�PDUNHWSODFH��KRZHYHU��ZRXOG�QRW�GDUH�XVH�D�FHUDPLF�SDFNDJH�IRU
HOHFWURQLFV��$�FHUDPLF�SDFNDJH�FRVWV�WHQ�WLPHV�PRUH�WKDQ�WKH�HOHFWURQLF�FRPSRQHQW�WKDW
LV�LQVLGH�

&RPPHUFLDO�PDQXIDFWXUHUV�HQFDSVXODWH�PLFUR�HOHFWURQLFV�LQ�SODVWLF
KHQFH�3(0��7KH\
XVH�ELJ��DXWRPDWHG�LQMHFWLRQ�PROGLQJ�PDFKLQHV�WKDW�EDQJ�RXW�3(0�E\�WKH�]LOOLRQV�

���������(QYLURQPHQW�DQG�+HUPHWLFLW\��7KH�FRQWURYHUV\�RYHU�WKH�DGYLVDELOLW\�RI�XVLQJ
3(0�LQ�PLOLWDU\�V\VWHPV�FHQWHUV�RQ�TXHVWLRQV�UHJDUGLQJ�3(0�KHUPHWLFLW\��:LOO�WKH
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SODVWLF�FDSVXOH�NHHS�RXW�PRLVWXUH"�:LOO�LW�ZLWKVWDQG�SUHVVXUH�FKDQJHV"�:LOO�LW�NHHS�LWV
LQWHJULW\�XQGHU�WHPSHUDWXUH�IOXFWXDWLRQV�WKDW�QHYHU��HYHU�HQWHUHG�LQWR�WKH�PDQXIDFWXUHU
V
FDOFXODWLRQV"

���������6XUYLYDELOLW\��)XQGDPHQWDOO\��WKH�3(0�GHEDWH�LV�DERXW�VXUYLYDELOLW\��7KLV
GHEDWH�KLJKOLJKWV�RQH�WKLQJ�WKDW�KDV�QRW�EHHQ�GLVFXVVHG�VR�IDU��DQG�WKDW�LV�WKH�PDMRU
GLVWLQFWLRQ�EHWZHHQ�ZKDW�'R'�QHHGV�SURGXFWV�WR�DFFRPSOLVK�DQG�ZKDW�WKH�PDUNHWSODFH
QHHGV�WKHP�WR�DFFRPSOLVK�

$FTXLVLWLRQ�PDQDJHUV�DUH�DVNLQJ�SHRSOH�WR�GHSHQG�RQ�WKHVH�SURGXFWV�DV�WKH\�JR�LQWR
KDUP
V�ZD\��)DU�IURP�WKH�GDLO\�JULQG��RXU�KLJKHVW�FDOOLQJ�LV�WR�PDLQWDLQ�WKH�WUXVW�WKDW
RXU�ZDUILJKWHUV�KDYH�LQ�WKHLU�HTXLSPHQW��7KH\�PXVW�EHOLHYH�WKDW�HYHU\WKLQJ�DERXW�WKHLU
HTXLSPHQW�LV�JRLQJ�WR�SHUIRUP�WKH�ZD\�ZH�VDLG�LW�ZRXOG��ZKHQ�ZH�VDLG�LW�ZRXOG��XQGHU
WKH�FRQGLWLRQV�ZH�VDLG�LW�ZRXOG�

���������9HULI\LQJ�3(06�IRU�,QWHQGHG�(QYLURQPHQW��$V�ZLWK�GHVLJQHG�SURGXFWV�
XQGHUVWDQGLQJ�WKH�LQWHQGHG�HQYLURQPHQW�LV�FULWLFDO�WR�DSSURSULDWH�XVH�RI�&276��$OVR�DV
ZLWK�GHVLJQHG�SURGXFWV��WKH��LQWHQGHG�HQYLURQPHQW��DFWXDOO\�LV�D�ZLGH�VSHFWUXP�RI
GLYHUVH�HQYLURQPHQWV��HDFK�ZLWK�WKHLU�RZQ�VXEVHW�RI�H[WUHPHV��0LOLWDU\�XQLWV�WRGD\
FRXOG�EH�LQ�WKH�$UFWLF�RQH�PRQWK��LQ�D�GHVHUW�WKH�QH[W�PRQWK��DQG�LQ�D�MXQJOH�WKH
IROORZLQJ�PRQWK�

• 7HVWLQJ�DQG�6WDII�5HVRXUFHV���2QH�ZD\�WR�UHVROYH��RU�DW�OHDVW�DGGUHVV��WKH�3(0
FRQWURYHUV\�LV�WR�HVWDEOLVK�D�WKRURXJK�WHVWLQJ�SURJUDP��.QRZOHGJHDEOH�VHPL�
FRQGXFWRU�SHRSOH�PXVW�YHULI\�WKDW�3(0�ZLOO�ZRUN�LQ�WKH�LQWHQGHG�HQYLURQPHQW�

• (UDVLQJ�&RVW�%HQHILWV��(VWDEOLVKPHQW�RI�D�WHVWLQJ�SURJUDP��KRZHYHU��EULQJV�XV�EDFN
WR�WKH�LVVXH�RI�FRVW��,W�LV�WKH�WUHPHQGRXV�FRVW�EHQHILW�WKDW�LV�GULYLQJ�WKH�SURSRVDO�WR
XVH�RI�3(0�LQ�WKH�ILUVW�SODFH��7HVWLQJ�LV�YHU\�GLIILFXOW��VXEWOH��DQG�H[SHQVLYH�
0RUHRYHU��DQ\�SURJUDP�WKDW
V�HYHQ�FRQWHPSODWLQJ�XVLQJ�3(0�SUREDEO\�RXJKW�WR
KDYH�D�IHZ�VHPL�FRQGXFWRU�H[SHUWV�RQ�VWDII��6R�WHVWLQJ�DQG�VWDIILQJ�UHTXLUHPHQWV�FDQ
HQG�XS�ERRVWLQJ�WKH�FRVW�RI�XVLQJ�3(0��WKXV�ZLSLQJ�RXW�WKH�LQLWLDO�FRVW�EHQHILW�

�������&DVH�6WXG\��$:$&6

���������2YHUYLHZ���7R�DFFRPPRGDWH�FRPPHUFLDO�FRPSXWHUV��$LUERUQH�:DUQLQJ�DQG
&RQWURO�6\VWHPV��$:$&6��WRRN�D�KDUG�ORRN�DW�WKHLU�HQYLURQPHQWDO�UHTXLUHPHQWV��8SRQ
UHYLHZ��$:$&6�VXEVWDQWLDOO\�PRGLILHG�WKHLU�UHTXLUHPHQWV�
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���������(QYLURQPHQWDO�&ULWHULD�0RGLILHG�

• 7KH�RULJLQDO�$:$&6�WHPSHUDWXUH�UDQJH�ZDV�PLQXV����GHJUHHV�WR�SOXV����GHJUHHV
&HQWLJUDGH��7KDW�UDQJH�ZDV�UHGXFHG�WR�]HUR�GHJUHHV�WR�SOXV����GHJUHHV�&HQWLJUDGH�

• 7KH�VKRS�UHTXLUHPHQWV�UHJDUGLQJ�*�IRUFH�SDUDPHWHUV�ZHUH�UHGXFHG�

• 7KH�YLEUDWLRQ�SDUDPHWHU�ZDV�UHGXFHG�IURP�WKH�VWDQGDUG�DLUERUQH�0LO�6SHF�QXPEHU
WR�ZKDW�ZDV�PHDVXUHG��SOXV�D�PDUJLQ�

• $�VDOW�VSUD\�SDUDPHWHU�ZDV�HOLPLQDWHG�

• 7KH�RSHUDWLQJ�KXPLGLW\�SDUDPHWHU�ZDV�UHGXFHG�IURP�����SHUFHQW�WR����SHUFHQW�

���������5HVXOW�RI�&ULWHULD�0RGLILFDWLRQ��0RUH�UHDOLVWLF�HQYLURQPHQWDO�UHTXLUHPHQWV
DOORZHG�$:$&6�WR�XVH�FRPPHUFLDO�FRPSXWHUV�DQG�VWLOO�HQVXUH�VDIHW\�DQG�PLVVLRQ
SHUIRUPDQFH��%DVLFDOO\��$:$&6�GHWHUPLQHG�LW�ZDV�DSSURSULDWH�WR�PDNH�VRPH
FRQFHVVLRQV�LQ�RUGHU�WR�XVH�&276�FRPSXWHUV�

����� &DVH�6WXG\��-'$0

���������2YHUYLHZ��-RLQW�'LUHFW�$WWDFN�0XQLWLRQV��-'$0��LV�DQRWKHU�H[DPSOH�RI�D
SURJUDP�WKDW��OLNH�$:$&6��WRRN�D�KDUG�ORRN�DW�LWV�HQYLURQPHQWDO�UHTXLUHPHQWV�

���������(QYLURQPHQWDO�&ULWHULRQ�0RGLILHG��-'$0�KDG�DQ�LQLWLDO�UHTXLUHPHQW�WKDW�WKH
ERPE�EH�DEOH�WR�IO\�FDSWLYH�WR�WKH�SODQH�DW�����IHHW�IRU�WKUHH�KRXUV��7KDW�UHTXLUHPHQW
GULOOHG�WKH�WHPSHUDWXUH�ZLWKLQ�WKH�ERPE�GUDPDWLFDOO\�

:KHQ�WKH�FRQWUDFWRU�DVNHG���&DQ�ZH�JHW�VRPH�UHOLHI�RQ�WKDW"���-'$0�ZHQW�EDFN�WR�LWV
SLORWV�DQG�GLVFXVVHG�WKH�UHTXLUHPHQWV��7KH�SLORWV�VDLG�WKH\�QHYHU�IOHZ�DW�����IHHW�IRU
WKUHH�KRXUV��DQG�IRU�D�ZKROH�KRVW�RI�UHDVRQV��LQFOXGLQJ�VDIHW\�

���������5HVXOW�RI�&ULWHULRQ�0RGLILFDWLRQ��%DVHG�RQ�LQSXW�IURP�WKH�XVHUV
SLORWV

-'$0�UHYLVHG�LWV�RYHUO\�UHVWULFWLYH�FDSWLYH�ERPE�IO\LQJ�SDUDPHWHU��7KLV�UHYLVLRQ
DOORZHG�-'$0�WR�LQFRUSRUDWH�&276�
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�

&276�DQG�%HVW�3UDFWLFHV

�����7+(�1(('�72�,'(17,)<�%(67�35$&7,&(6

7KH�VWXG\�JURXS�UHYHDOHG�WKDW�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�&276�LQWHQVLYH�V\VWHPV
KDV�EHHQ�KDPSHUHG�E\�WRR�PXFK�HPSKDVLV�RQ�&276
D��MXVW�GR�LW��DWWLWXGH��LI�QRW
RXWULJKW�SROLF\��2Q�WKH�RWKHU�KDQG��QRW�HQRXJK�HPSKDVLV�KDV�EHHQ�SODFHG�RQ
XQGHUVWDQGLQJ�DQG�LPSOHPHQWLQJ�WKH�SURFHVV�WR�GHWHUPLQH�WKH�DSSOLFDELOLW\��WKDW�LV��WKH
DSSURSULDWHQHVV��RI�&276�LQ�D�SDUWLFXODU�DFTXLVLWLRQ�VWUDWHJ\�

�����0(7+2'2/2*<�)25�,'(17,)<,1*�%(67�35$&7,&(6

7R�VXSSRUW�DQ�LQFUHDVHG�HPSKDVLV�RQ�WKH�SURFHVV�RI�GHWHUPLQLQJ�WKH�DSSOLFDELOLW\�RI
&276��WKH�VWXG\�JURXS�IROORZHG�WKH�WUDGLWLRQDO�6$%�SURFHVV�WR�LGHQWLI\�H[LVWLQJ
SURFHVVHV�DQG�VWDQGDUGV�LQ�EHVW�SUDFWLFH�FRPSDQLHV�

:KLOH�WKH�UHSRUW�GRHV�QRW�OLWHUDOO\�VHW�RXW�SURFHVVHV��LW�GRHV�SURYLGH�JXLGHOLQHV�DQG
OHVVRQV�OHDUQHG�VXIILFLHQW�IRU�VXEVHTXHQW�FDSWXUH�LQ�ZULWWHQ�SURFHGXUHV�

)LJ������2YHUYLHZ�RI�&276�%HVW�3UDFWLFHV

Key Success

••  AAccqquuiissiittiioonn
−−  FFlleexxiibbllee  rreeqquuiirreemmeennttss
−−  CCoonnttrraaccttoorr  iinncceennttiivviizzeedd  ttoo  ccoonnssiiddeerr  ssuussttaaiinnmmeenntt
−−  CCOOTTSS--eexxppeerriieenncceedd  ccoonnttrraaccttoorr

••  SSyysstteemm  DDeevveellooppmmeenntt
−−  TTeecchhnnoollooggyy  rreeffrreesshh  mmaajjoorr  aarrcchhiitteeccttuurraall

ccoonnssiiddeerraattiioonn
−−  OOppeenn  ssyysstteemm  aarrcchhiitteeccttuurree

−−  TTrraaddee  ssttuuddyy  pprroocceessss
−−  UUnnddeerrssttaanndd  aanndd  iinnfflluueennccee  tthhee  mmaarrkkeettppllaaccee
−−  AApppplliiccaattiioonn  cclloosseellyy  mmaattcchheess  CCOOTTSS  ffeeaattuurreess

••  MMaannaaggeemmeenntt
−−  CCoollllooccaatteedd  IIPPTT  iinncclluuddiinngg  ffiieelldd  ooppeerraattoorr
−−  NNoo  mmooddiiffiiccaattiioonn  ooff  CCOOTTSS  pprroodduuccttss  ppeerrmmiitttteedd
−−  SSttrroonngg  lleeaaddeerrsshhiipp
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�����%(67�35$&7,&(6

�������3URGXFW�)DPLOLDULW\

���������,QFUHDVHG�%X\HU�3DUWLFLSDWLRQ��:LWK�WKH�LQFUHDVHG�HPSKDVLV�RQ�&276��RQH�RI
WKH�WKLQJV�WKDW�JRYHUQPHQW�DFTXLVLWLRQ�RIILFHUV�QRZ�PXVW�GR�LV�EHFRPH�IDPLOLDU�ZLWK�WKH
DUUD\�RI�FRPPHUFLDOO\�DYDLODEOH�SURGXFWV�WKDW�PD\�EH�SURSRVHG�WR�ILOO�D�PLVVLRQ�QHHG�

7KLV�UHTXLUHPHQW�WR�EHFRPH�IDPLOLDU�ZLWK�DYDLODEOH�SURGXFWV�DQG�XQGHUVWDQG�KRZ�WKRVH
SURGXFWV�ZLOO�RU�ZLOO�QRW�FRQWULEXWH�WR�WKH�ILQDO�SURGXFW
DFFRPSOLVKPHQW�RI�WKH
PLVVLRQ
LV�QRW�XQOLNH�EXLOGLQJ�D�FXVWRP�KRXVH��7KH�EX\HU�JRHV�WR�DQ�DUFKLWHFW�DQG�D
EXLOGHU�DQG��DOO�DORQJ�WKH�ZD\��SDUWLFLSDWHV�LQ�WKH�VHOHFWLRQ�RI�PDQ\��PDQ\�&276
SURGXFWV��NLWFKHQ�FDELQHWV��IORRULQJ��IL[WXUHV��VLGLQJ��EULFN��7KHUH�DUH�P\ULDG�GHFLVLRQV
WKDW�WKH�FXVWRP�KRPH�EX\HU�PXVW�PDNH��,W�ZRXOG�EH�FUD]\�WR�WXUQ�WKH�SURFHVV�WRWDOO\
RYHU�WR�WKH�DUFKLWHFW�RU�WKH�EXLOGHU�DQG�VD\���<RX�SLFN�RXW�WKH�FDELQHWV�DQG�WKH
FRXQWHUWRS�DQG�JLYH�PH�WKH�NH\V�ZKHQ�WKH�KRXVH�LV�GRQH��

7KH�VDPH�WKLQJ�LV�WUXH�ZKHQ�WKH�JRYHUQPHQW�EX\HU�LV��EXLOGLQJ��WKH�PLVVLRQ��7KH�EX\HU
KDV�WR�EH�PRUH�NQRZOHGJHDEOH
PXFK�PRUH�NQRZOHGJHDEOH
DERXW�WKH�&276�SURGXFWV
WKDW�DUH�EHLQJ�SURSRVHG�IRU�XVH�LQ�WKHLU��KRXVH��

���������'HFUHDVHG�3DUWLFLSDWLRQ�IURP��2Q�+LJK���%HFDXVH�WKH�&276�VHOHFWLRQ�SURFHVV
UHTXLUHV�FORVH�LQ�NQRZOHGJH�RI�ERWK�WKH�QHHG�DQG�WKH�DYDLODEOH�SURGXFWV��&276
PDQGDWHV�UDUHO\�DUH�DSSURSULDWH��7KH�EHVW�SUDFWLFH��LQ�WKH�YDVW�PDMRULW\�RI�VLWXDWLRQV��LV
WR�OHDYH�WKH�GHFLVLRQ�ZKHWKHU�RU�QRW�WR�XVH�&276�WR�WKRVH�SHRSOH�ZKR�DUH�FORVHVW�WR�WKH
KDUGZDUH�DQG�VRIWZDUH�

����� )OH[LEOH�5HTXLUHPHQWV

$�FRUROODU\�WR�OHDYLQJ�WKH�GHFLVLRQ�WR�WKH�SHRSOH�ZKR�DUH�WKH�PRVW�KDQGV�RQ�LV�KDYLQJ
IOH[LEOH�UHTXLUHPHQWV��,I�SURJUDP�UHTXLUHPHQWV�DUH�LQIOH[LEOH��WKHUH�LV�OHVV�RSSRUWXQLW\
WR�XVH�&276��0RUHRYHU��LQIOH[LEOH�UHTXLUHPHQWV�PDNH�LW�OHVV�OLNHO\�WKDW�&276
LPSOHPHQWDWLRQ�ZLOO�EH�VXFFHVVIXO�

,QGHHG��WKH�VWXG\�JURXS�IRXQG�WKDW�IOH[LELOLW\��WKDW�LV��WKH�DELOLW\�WR�FRQIRUP�WKH�SURFHVV
WR�&276�UDWKHU�WKDQ�DWWHPSWLQJ�WR�PRGLI\�&276�WR�ILW�WKH�SURFHVV��ZDV�WKH�PRVW
LPSRUWDQW�SDUDPHWHU�LQ�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�&276�

������6RIWZDUH�:UDSSHUV

7KRVH�ZKR�H[HFXWH�WKH�EHVW�VHFXULW\�SUDFWLFHV�ZLOO�SURYLGH�ZUDSSHUV�IRU�&276
VRIWZDUH�

:UDSSHUV�OLPLW�ZKDW�WKH�VRIWZDUH�FDQ�GR��)RU�H[DPSOH��LI�WKH�VRIWZDUH�LV�QRW�VXSSRVHG
WR�ZULWH�D�ILOH��D�ZUDSSHU�FDQ�SUHYHQW�WKH�VRIWZDUH�IURP�ZULWLQJ�D�ILOH��:UDSSHUV�ZLOO
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VHW�UHVWULFWLRQV�RQ�SDUDPHWHUV��7KHVH�UHVWULFWLRQV�FDQ�SUHYHQW�WKH�VRIWZDUH�IURP�JRLQJ
KD\ZLUH��:UDSSHUV�DOVR�FDQ�SUHYHQW�D�EXJ�WKDW�LV�KLGLQJ�LQ�WKH�VRIWZDUH�IURP�GDPDJLQJ
WKH�V\VWHP��DOWKRXJK�VXFFHVV�DW�WKLV�WDVN�LV�OLPLWHG��

���������/DUJHU�6HFXULW\�,VVXHV��6HFXULW\�LV�IDU�DQG�DZD\�WKH�PRVW�FRPSOLFDWHG�DVSHFW
RI�WKH�&276�EX\LQJ�SURFHVV��,W�LV�REYLRXV�WKDW�VHFXULW\�LV�DQ�HQRUPRXV�LVVXH�LQ�XVLQJ
&276�SURGXFWV�LQ�'R'�DQG�VXERUGLQDWH�GHSDUWPHQW�PLVVLRQV�

���������3URSRVHG�6HFXULW\�6ROXWLRQV��7R�DGGUHVV�WKH�LVVXH�RI�VDERWDJH���7URMDQ
KRUVHV���DQG�RWKHU�SRWHQWLDOO\�GHOHWHULRXV�DFWV��WKH�VWXG\�JURXS�KHDUG�D�SURSRVDO�WR
DOORZ�WKLUG�SDUW\�DFFHVV�WR�WKH�VRXUFH�FRGH��7KLV�WKLUG�SDUW\�ZRXOG�WKHQ�VFRXU�WKH�FRGH
IRU�SRWHQWLDO�VHFXULW\�WKUHDWV�

���������5HFRPPHQGDWLRQV�RQ�6HFXULW\�2XWVLGH�WKH�6FRSH�RI�WKH�6WXG\�*URXS
V�5HSRUW�
7KH�VHFXULW\�LVVXHV�LQKHUHQW�LQ�EX\LQJ�&276�SURGXFWV�DUH�KLJKO\�FRPSOH[��7KH�UHSRUW
DGGUHVVHV�VHFXULW\�VRPHZKDW��$W�ERWWRP��KRZHYHU��WKH�VWXG\�JURXS�FRQFOXGHG�WKDW
VHFXULW\�LV�VXFK�D�FRPSOH[�LVVXH�WKDW�LW�GHVHUYHV�D�VHSDUDWH�VWXG\�

����� /RQJHYLW\�LQ�WKH�&276�%DVHG�6\VWHP

7KH�VWXG\�JURXS�IRXQG�WKDW�WKRVH�SURJUDPV�DQG�RUJDQL]DWLRQV�IROORZLQJ�WKH�EHVW
SUDFWLFHV�IRU�&276�EDVHG�V\VWHPV�ZHUH�WKRVH�WKDW�KDG�EHHQ�RSHUDWLQJ�D�&276�V\VWHP
IRU�WKH�ORQJHVW�SHULRG�RI�WLPH�

���������&DVH�6WXG\��1DY\�$WWDFN�6XEPDULQH���$Q�H[DPSOH�RI�WKLV�SD\RII�RI�VKHHU
H[SHULHQFH�DQG�ORQJHYLW\�LV�WKH�/RFNKHHG�SURJUDP�LQ�0DQDVVDV��9LUJLQLD��IRU�WKH�QHZ
1DY\�DWWDFN�VXEPDULQH�

7KLV�SURJUDP
V�&276�SURFHVV�ZDV�YHU\�LQ�GHSWK��7KH\�KDYH�EHHQ�DW�LW�IRU�WHQ�\HDUV�
7KH\�IUHHO\�DGPLW�WKDW�WKH\�KDYH�PDGH�YLUWXDOO\�HYHU\�PLVWDNH�LQ�WKH�ERRN��%XW�WKHLU
ORQJHYLW\�LQ�WKH�V\VWHP�KDV�DOORZHG�WKHP�WR�HYROYH�DQG�GHYHORS�YHU\�VSHFLILF��YHU\
GHWDLOHG�&276�SURFHVVHV��DV�ZHOO�DV�WR�GHYHORS�WKH�SHUVRQQHO�WR�LPSOHPHQW�WKRVH
SURFHVVHV�H[SHUWO\�

�������/HDGHUVKLS�DQG�D��%XUQLQJ�3ODWIRUP�

6LPSO\�GHYHORSLQJ�&276�SURFHVVHV��KRZHYHU��GRHV�QRW�DOZD\V�IXUWKHU�WKH�UHTXLUHG
WUDQVIRUPDWLRQ�IURP��ROG�WKLQNLQJ���GHVLJQ�DQG�EXLOG��WR�QHZ�WKLQNLQJ��EX\�DQG�
LQWHJUDWH���7KDW�WUDQVIRUPDWLRQ�UHTXLUHV�OHDGHUVKLS��VRPHWLPHV�HYHQ�IURP�WKH�FXVWRPHU�

���������&DVH�6WXG\��1DY\�DWWDFN�6XEPDULQH�DQG�WKH��EXUQLQJ�SODWIRUP����$V�LW�WXUQHG
RXW��ZLWK�WKH�/RFNKHHG�1DY\�DWWDFN�VXEPDULQH�SURJUDP��LW�ZDV�WKH�FXVWRPHU�WKDW�SXW
/RFNKHHG�RQ�D��EXUQLQJ�SODWIRUP���7KH�FXVWRPHU�VDLG��HVVHQWLDOO\���'R�WKLV
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�LPSOHPHQW�&276��RU�,
P�JRLQJ�WR�VKXW�\RX�GRZQ���+RW�IHHW�WHQG�WR�KHOS�SHRSOH
RYHUFRPH�WKHLU�QDWXUDO�UHVLVWDQFH�WR�WKLV�W\SH�RI�FKDQJH�

7R�UHYLHZ�WKH�/RFNKHHG�SURJUDP��WKH�VWXG\�JURXS�DWWHQGHG�ZKROH�GD\V�RI�EULHILQJV��\HW
QR�RQH�PHQWLRQHG�WKH�EXUQLQJ�SODWIRUP��1HYHUWKHOHVV��LW�ZDV�REYLRXV�WR�WKH�VWXG\�JURXS
WKDW�VRPHWKLQJ�KDG�MXPSVWDUWHG�WKH�SURJUDP
V�PRYHPHQW�WRZDUG�&276��)LQDOO\�
/RFNKHHG�SHUVRQQHO�DFNQRZOHGJHG�WKH�PRVW�LPSRUWDQW�WKLQJ�WKDW�KDSSHQHG�LQ�WKH
SURJUDP�ZDV�WKH�IDFW�WKDW�WKH\�EHFDPH�FRQYLQFHG�WKDW�WKH\�PXVW�XVH�&276��:KDW
FRQYLQFHG�WKHP�ZDV�WKH�OHDGHUVKLS��LQ�WKLV�FDVH��RI�WKH�FXVWRPHU��SXWWLQJ�WKHP�RQ�D
EXUQLQJ�SODWIRUP�

�������5RDG�0DSV

%HVW�SUDFWLFH�VXSSOLHUV�KDYH�D�WHFKQRORJLFDO�URDG�PDS
D�ORQJ�WHUP�JDPH�SODQ
IRU
WKHLU�SURGXFWV�

%X\HUV�PXVW�XQGHUVWDQG�WKDW�URDG�PDS��EHIRUH�WKH\�EX\�DQG�WKHQ�WKURXJKRXW�WKH
SURGXFW
V�OLIH�F\FOH��8VLQJ�WKH�URDG�PDS��EX\HUV�PXVW�WDNH�LW�XSRQ�WKHPVHOYHV��VR�IDU�DV
SRVVLEOH��WR�

• PLQLPL]H�WKH�SRWHQWLDO�IRU�DQ�DUWLILFLDOO\�TXLFNHQHG�WHFKQRORJ\�FKDQJH�UDWH��E\
HQVXULQJ��IRU�H[DPSOH��WKDW�WKH�FDSDELOLW\�WR�IXOO\�DXWRPDWH�XSJUDGHV�LV�GHVLJQHG�LQ��

• DYRLG��PLQLPL]H��RU�UHGLUHFW�ZURQJZD\�HYROXWLRQ
WKDW�LV��HYROXWLRQ�WKDW�WDNHV�WKH
SURGXFW�DZD\�IURP�WKH�WUDFN�WKDW�HQVXUHV�WKH�SURGXFW�ZLOO�FRQWLQXH�WR�FRQWULEXWH�WR
WKH�PLVVLRQ�
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�

&276�,PSOHPHQWDWLRQ

�����29(59,(:

7KH�VWXG\�JURXS�UHYLHZHG�DSSOLFDELOLW\��L�H���DSSURSULDWHQHVV��RI�&276�LQ�YDULRXV
V\VWHPV��7KHQ�LW�H[DPLQHG�WKH�LQWHQVLW\�RI�&276�LPSOHPHQWDWLRQ�LQ�WKH�SURJUDPV�DQG
RUJDQL]DWLRQV�VWXGLHG�

�����/(9(/6�2)�,03/(0(17$7,21�,17(16,7<

�������6(,�&DWHJRULHV�RI�&276�,QWHQVLW\

7KH�VWXG\�JURXS�DSSOLHG�WKH�IROORZLQJ�6(,�FDWHJRULHV�LQ�UHYLHZLQJ�&276�V\VWHP
LQWHQVLW\�

• ,PSOHPHQWDWLRQ�RI�&276�VROXWLRQ�V\VWHPV��&276�VROXWLRQ�V\VWHPV�HQWDLO�RQH
VXEVWDQWLDO�SURGXFW��VXFK�DV�D�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP��0,6��SURJUDP�

• ,PSOHPHQWDWLRQ�RI�DQ�DJJUHJDWH�V\VWHP��7KLV�LQYROYHV�LQWHJUDWLRQ�RI�PXOWLSOH�&276
V\VWHPV��DOWKRXJK�QRW�QHFHVVDULO\�H[FOXVLYHO\�&276�

• 7KH�OHDVW�LQWHQVLYH�OHYHO�RI�LPSOHPHQWDWLRQ�LV�WDNLQJ�&276�HOHFWURQLF�FRPSRQHQWV�
VXFK�DV�SURFHVVRUV�RU�PLFUR�HOHFWURQLFV��DQG�GHVLJQLQJ�XS�IURP�WKDW�

�����%(1(),76�2)�&276�,03/(0(17$7,21

0RVW�RI�WKH�EHQHILWV�RI�&276�DUH�REYLRXV�DQG�KDYH�EHHQ�WRXWHG�IRU�VRPH�WLPH��7KHVH
EHQHILWV�FDQ�LQFOXGH�

• ORZHU�FRVW��ERWK�LQLWLDO�DQG�ORJLVWLF��

• IDVWHU�WLPH�WR�PDUNHW�

• LPSURYHG�TXDOLW\�DQG�UHOLDELOLW\�

• WKH�DELOLW\�WR�OHYHUDJH�IDVW�SDFHG�FRPPHUFLDO�WHFKQRORJ\�

• UHGXFHG�ULVN�RI�GHYHORSPHQW��DOWKRXJK��DV�GLVFXVVHG�SUHYLRXVO\��YDULRXV�ULVNV
DVVRFLDWHG�ZLWK�LQWHJUDWLQJ�&276�VRIWZDUH�SURJUDPV�PD\�EH�RIIVHWWLQJ��
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• D�SURGXFW�VXSSRUW�V\VWHP�LV�LQ�SODFH��LI�WKH�SURGXFW�LV�OHIW�RQ�LWV�HYROXWLRQDU\�WUDFW�
XSJUDGHV�DQG�RWKHU�HQKDQFHPHQWV�EHFRPH�DYDLODEOH��WUDFNLQJ�WKH�SURGXFW
V
HYROXWLRQ�FDQ�WKHQ�SURYLGH�VHFRQGDU\��RU�IROORZ�RQ��EHQHILWV�WR�WKH�RUJDQL]DWLRQ�RU
SURJUDP�

7DNHQ�WRJHWKHU��WKHVH�SRWHQWLDO�EHQHILWV�RI�XVLQJ�&276�JLYH�PDQDJHUV�WKH�DELOLW\�WR
PDLQWDLQ�PRGHUQL]DWLRQ��,Q�WKH�MXGJPHQW�RI�WKH�VWXG\�JURXS��LW�LV�FRPSOHWHO\�SRVVLEOH
WKDW��FRUUHFWO\�LPSOHPHQWHG��&276�FDQ�DFKLHYH�HDFK�RI�WKHVH�EHQHILWV�VLPXOWDQHRXVO\�

)LJ������%HQHILWV�RI�&276�,PSOHPHQWDWLRQ

�����'(7(50,1,1*�:+(7+(5�&276�,6�%(1(),&,$/�,1�$�3$57,&8/$5

$33/,&$7,21

�������6XVWDLQPHQW�DQG�RU�/RJLVWLFV�&RVWV

7KHUH�LV�GDWD�WKDW�VXSSRUWV�WKH�FRQFOXVLRQ�WKDW��LPSOHPHQWHG�FRUUHFWO\��&276�V\VWHPV

VXVWDLQPHQW�DQG�RU�ORJLVWLFV�FRVWV�VKRXOG�EH�QR�KLJKHU��DQG�SHUKDSV�ORZHU��WKDQ�D
SURIHVVLRQDO��L�H���D�GHVLJQHG��V\VWHP�

• 'DWD�GHPRQVWUDWLQJ�FRQVLGHUDEO\�ORZHU�VXSSRUW�FRVWV�IRU�&276�FRPHV�IURP�WKH
VXPPDU\�SURJUDP��7KDW�SURJUDP�KDV�EHHQ�ILHOGHG�IRU�DERXW�WKUHH�\HDUV��$Q
LPSRUWDQW�FRXQWHUSRLQW��WKRXJK��LV�WKDW�WKH�DELOLW\�WR�PDLQWDLQ�PRGHUQL]DWLRQ�FDQ
OHDG�WR�D�PRUH�UDSLG�XSJUDGH�F\FOH�IRU�VRIWZDUH��IRU�H[DPSOH��DQ����PRQWK�F\FOH�
DQG�WKH�GHVLUH�WR�UHIUHVK�WHFKQRORJ\�PRUH�UHJXODUO\��0RUH�UDSLG�XSJUDGLQJ�DQG
PRUH�IUHTXHQW�UHIUHVKLQJ�ZLOO�GULYH�FRVWV�XS�DJDLQ�

• 7KH�VWXG\�JURXS�FRPSDUHG�HIIRUW�YV��\HDUV�LQ�D�WUDGLWLRQDO�0LO�6SHF
WKDW�LV��D
FXVWRP�GHVLJQHG�V\VWHP
WR�D�ZHOO�UXQ�&276�V\VWHP��:KDW�EHFDPH�FOHDU��DW�OHDVW
WR�WKH�VWXG\�JURXS��ZDV�WKDW�WKH�&276�V\VWHP�DFFRPSOLVKHG�WKH�IURQW�HQG�RI�WKH
SURJUDP�FKHDSHU�DQG�VRRQHU��:KDW�LV�QRW�VR�FOHDU�LV�IXWXUH�VXVWDLQPHQW�RU�ORJLVWLFV
FRVWV�

Potential Benefits

PPrr iimmaarryy
••  LLoowweerr  ccoosstt  ((iinniittiiaall  pprrooccuurreemmeenntt  aanndd

llooggiissttiiccss  ssuuppppoorrtt))
••  FFaasstteerr  ddeeppllooyymmeenntt  ((ttiimmee  ttoo  mmaarrkkeett))
••  IImmpprroovveedd  qquuaalliittyy  aanndd  rreelliiaabbiilliittyy
••  LLeevveerraaggee  ffaasstt--ppaacceedd  ccoommmmeerrcciiaall

pprroodduucctt  eevvoolluuttiioonn
••  RReedduucceedd  ddeevveellooppmmeenntt  rriisskk
••  SSuuppppoorrtt  ssyysstteemm  iinn  ppllaaccee
••  UUppggrraaddeess  pprroovviiddeedd

SSeeccoonnddaarryy
••  MMoorree  ssttaabbllee  iinndduussttrriiaall  bbaassee
••  DDeeccrreeaasseedd  rreelliiaannccee  oonn  ssoollee

pprroovviiddeerrss
••  IImmpprroovveedd  ssuurrggee  ccaappaabbiilliittyy
••  FFaacciilliittaatteess  iinnnnoovvaattiioonn  ffrroomm  ssmmaallll

bbuussiinneesssseess//aaccaaddeemmiiaa
••  EEaassiieerr  ttoo  aattttrraacctt  nneeww  eemmppllooyyeeeess

−−  MMaaiinnssttrreeaamm  ddeevveellooppmmeenntt
eennvviirroonnmmeenntt
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�������0DLQWDLQLQJ�0RGHUQL]DWLRQ

7KH�UHDO�DQG�VXEVWDQWLDO�DGYDQWDJH�WR�&276�LV�WKH�DELOLW\�LW�JLYHV�PDQDJHUV�WR�PDLQWDLQ
PRGHUQL]DWLRQ�

'HVSLWH�WKH�FRVW�SRWHQWLDO�RI�PRUH�UDSLG�XSJUDGH�DQG�UHIUHVK�F\FOHV��WKH�VWXG\�JURXS
FRQFOXGHG�WKDW�WKH�DELOLW\�WR�PDLQWDLQ�PRGHUQL]DWLRQ�ZDV�D�YHU\�ELJ�DGYDQWDJH�IRU
&276��7KHUH�LV�QRW�\HW�HQRXJK�GDWD�RQ�&276�LQWHQVLYH�V\VWHPV�WR�PDNH�TXDQWLWDWLYH
MXGJPHQWV�DERXW�LWV�FRVWV��2QH�WKLQJ�WKDW�LV�FOHDU��KRZHYHU��LV�WKDW�FRVWV�DUH
LQIOXHQFHG
XS�RU�GRZQ
E\�KRZ�ZHOO�PRGHUQL]DWLRQ�LV�PDLQWDLQHG�

)LJ������3LWIDOOV�RI�&276�,PSOHPHQWDWLRQ

Process Issues - Acquisition
••  IInnaapppprroopprriiaattee  aapppplliiccaattiioonn
••  IInnfflleexxiibbllee  rreeqquuiirreemmeennttss
••  IInnaaddeeqquuaattee  ttrreeaattmmeenntt  ooff  TToottaall  OOwwnneerrsshhiipp  CCoosstt
••  LLaacckk  ooff  tthhoorroouugghh  CCOOTTSS  pprroodduuccttss  sseeaarrcchh  &&  eevvaalluuaattiioonn
••  IInnaaddeeqquuaattee  pprroodduucctt  vvoollaattiilliittyy  ccoonnssiiddeerraattiioonn

−−  OOppeenn  ssyysstteemm  aarrcchhiitteeccttuurree
−−  SSppiirraall  ddeevveellooppmmeenntt

••  DDiiffffiiccuullttyy  ooff  mmaaiinnttaaiinniinngg  ccoonnffiigguurraattiioonn  ccoonnttrrooll
••  CCoommpplleexxiittyy  ooff  iinntteeggrraattiinngg  mmuullttiippllee  pprroodduuccttss
••  MMiissuunnddeerrssttaannddiinngg  ooff  ccoommmmeerrcciiaall  pprraaccttiicceess
••  IInnaabbiilliittyy  ttoo  iinnccrreemmeennttaallllyy  ppeerrffoorrmm  ooppeerraattiioonnaall  tteesstt  aanndd

eevvaalluuaattiioonn  ((OOTT&&EE))  oonn  aann  eevvoollvviinngg  pprroodduucctt

Product Issues
••  TTrreenndd  ttoowwaarrddss  iinntteeggrraatteedd  vvss..  ffeeddeerraatteedd
••  EEvvoollvviinngg  iinndduussttrryy  ssttaannddaarrddss
••  CCllaaiimmss  aanndd  ppeerrffoorrmmaannccee  ddoonn’’tt  aallwwaayyss  mmaattcchh
••  IInntteerrooppeerraabbiilliittyy
••  PPeerrffoorrmmaannccee//ffeeaattuurree  ccllaasshh
••  FFrreeqquueenntt  uuppggrraaddeess
••  QQuueessttiioonnaabbllee  ttrruusstt  ((TTrroojjaann  HHoorrssee))
••  RRiigghhtt  ttoo  uussee,,  nnoott  oowwnn
••  SSoouurrccee  ccooddee  nnoott  aavvaaiillaabbllee
••  LLaacckk  ooff  ssuuppppoorrtt  ffoorr  nniicchhee  ffeeaattuurreess
••  EEnnvviirroonnmmeennttaall  ppeerrffoorrmmaannccee
••  PPllaassttiicc  eennccaappssuullaatteedd  mmiiccrroocciirrccuuiittss  ((PPEEMMss))
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�����3,7)$//6�2)�&276�,03/(0(17$7,21

7KH�SLWIDOOV�RI�&276�SUREDEO\�DUH�RI�PRUH�LQWHUHVW�WKDQ�WKH�EHQHILWV�

�������0HWKRGRORJ\�8VHG�WR�(YDOXDWH�3LWIDOOV

7R�VHH�WKH�ELJ�SLFWXUH�RI�SRVVLEOH�SLWIDOOV�LQ�&276�LPSOHPHQWDWLRQ��WKH�VWXG\�JURXS
FRPSDUHG�HIIRUW�YV��\HDUV�

�(IIRUW��LV�D�FRQFHSW�VLPLODU�WR�PDQSRZHU�RU�H[SHQGLWXUH�UDWH�

�<HDUV��LV�WKH�WLPH�SHULRG�IURP�SURJUDP�VWDUW�WR�PLOHVWRQH�RU�SURJUDP�FRPSOHWLRQ�

��������&RUSRUDWH�5HWLUHPHQW�3ODQV�

���������3RWHQWLDOO\�3HUSHWXDO�RU�,QRUGLQDWH�&RUSRUDWH�,QYROYHPHQW��2QH�RI�WKH
REMHFWLRQV�WR�&276�EDVHG�V\VWHPV�LV�WKDW�WKH\�PD\�FUHDWH�D��FRUSRUDWH�ZRUOG
UHWLUHPHQW�SODQ��

7KH�LGHD�LV�WKDW�LI�D�FRUSRUDWLRQ�FDQ�FRQYLQFH�WKH�JRYHUQPHQW�WR�EX\�D�&276�V\VWHP�
DQG�WKH�FRUSRUDWLRQ�FRQWUROV�WKH�WHFKQRORJ\�DQG�LWV�HYROXWLRQ��WKHQ�WKH�FRUSRUDWLRQ�FDQ
JHQHUDWH�D�QHZ�F\FOH�DV�VRRQ�DV�LW�KDV�WKH�WHFKQRORJ\�LQ�KDQG��7KH�FRUSRUDWLRQ�FDQ��DV
SUHYLRXVO\�GLVFXVVHG�LQ�WKH�FRQWH[W�RI�VXSSOLHU�VXSSRUW��LQ�HVVHQFH�IRUFH�WKH�JRYHUQPHQW
WR�EX\�D�FRQWLQXRXV�F\FOH�RI�QHZ�WHFKQRORJ\�DV�UDSLGO\�DV�WKDW�WHFKQRORJ\�FDQ�EH�SXW�RQ
WKH�VWUHHW�

,Q�VKRUW��WKH�REMHFWLRQ�LV�WKDW�&276�JLYHV�WKH�FRPPHUFLDO�YHQGRU�FRQWURO�RYHU�ZKHQ�
ZKHUH��DQG�KRZ�DQ�RUJDQL]DWLRQ�PXVW�UHLVVXH�KDUGZDUH�RU�VRIWZDUH�

���������&RQVLGHUDWLRQV��7KH�REMHFWLRQ�KDV�VRPH�PHULW��7KH�NH\�SRLQWV�WR�FRQVLGHU�LQ
UHVSRQVH�WR�WKLV�REMHFWLRQ�DUH�

• 7KH�FRPPHUFLDO�PDUNHWSODFH��QRW�DQ\�JLYHQ�YHQGRU��FRQWUROV�WKH�WHFKQRORJ\��7KDW
LV�D�VXEWOH��EXW�YHU\�LPSRUWDQW�GLIIHUHQFH�

• ,Q�PRVW�FDVHV��&276�SURGXFWV�DUH�DYDLODEOH�IURP�PXOWLSOH�VRXUFHV��7KLV�SUHYHQWV�D
SDUWLFXODU�YHQGRU�IURP�GULYLQJ�WKH�XSJUDGH�DQG�UHIUHVK�SDFH�IDVWHU�WKDQ�WKH�SDFH�VHW
E\�WKH�FRPPHUFLDO�PDUNHWSODFH�

���������5HVSRQVH��%HFDXVH�WKHUH�LV�WKH�SRWHQWLDO�IRU�SHUSHWXDO
RU�SRWHQWLDOO\
LQRUGLQDWH
FRUSRUDWH�LQYROYHPHQW�LQ�&276�EDVHG�V\VWHPV��LW�LV�YHU\�LPSRUWDQW�WR
FDUHIXOO\�VHOHFW�VXSSOLHUV�DQG�EH�DZDUH�RI�WKH�GDQJHU�RI�EHLQJ�ORFNHG�LQ�
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0RUHRYHU��WKH�VWXG\�JURXS�VWURQJO\�DGYRFDWHV�WKDW�D�FRUH�WHDP�RI�SHRSOH�IURP�WKH
SULPH�FRQWUDFWRU�EH�NHSW�LQ�SODFH�GXULQJ�WKH�VXVWDLQPHQW�RI�WKH�V\VWHP��7KLV�WHDP�LV
QHFHVVDU\�WR�UHVSRQG��IRU�H[DPSOH��WR�LVVXHV�RI�REVROHWH�SDUWV�DQG�GLPLQLVKHG
PDQXIDFWXULQJ��7KHVH�SUREOHPV��ZKLFK�SODJXH�SURJUDPV�QRZ��FDQ�EH�H[DFHUEDWHG�LQ�WKH
&276�HQYLURQPHQW�

)LJ������7HFKQRORJ\�&KDQJH�&\FOH��,VVXHV

�������$UWLILFLDOO\�4XLFNHQHG�&KDQJH�&\FOH�

���������7KH�,PSDFW�RI�WKH�&KDQJH�&\FOH�RQ�2SHUDWLRQDO�5HDGLQHVV����$QRWKHU
REMHFWLRQ�VRPHWLPHV�UDLVHG�WR�&276�EDVHG�V\VWHPV�LV�WKDW�WKH�SRWHQWLDO�IRU�WKH�YHQGRU
WR�TXLFNHQ�WKH�XSJUDGH�DQG�UHIUHVK�UDWH�XOWLPDWHO\�LPSDFWV�QHJDWLYHO\�RQ�RSHUDWLRQDO
UHDGLQHVV�

7KH�IDVW�SDFH�RI�WHFKQRORJ\�FKDQJH��LQ�VRPH�LQVWDQFHV��FDQ�FDXVH�FRQVLGHUDEOH
KHDGDFKHV��LW�VHHPV�WR�FUHDWH�FRQVWDQW�UROORYHU�DQG�UHF\FOLQJ��LQFUHDVHG�WUDLQLQJ
UHTXLUHPHQWV��FKDQJHV�LQ�FRQILJXUDWLRQ�PDQDJHPHQW��WKH�GHYHORSPHQW�DQG
GLVVHPLQDWLRQ�RI�QHZ�GRFXPHQWDWLRQ�

7R�WKH�H[WHQW�WKDW�WKH�YHQGRU�LV�SXVKLQJ�WHFKQRORJ\�FKDQJH�IDVWHU�WKDQ�WKH�PDUNHWSODFH
�L�H����DUWLILFLDOO\�TXLFNHQHG�FKDQJH����VRPH�PDQDJHUV�PD\�IHHO�WKH\�GR�QRW�KDYH�WKH
RSWLRQ�WR�VD\���,
P�JRLQJ�WR�VNLS�D�JHQHUDWLRQ��RU�WZR��DQG�VLPSOLI\�P\�SUREOHP�RI
UHWUDLQLQJ�WKH�WURRSV��UHLVVXLQJ�WKH�GRFXPHQWDWLRQ��KDYLQJ�PXOWLSOH�YDULDWLRQV�RI�WKH
V\VWHP�LQ�WKH�ILHOG���2WKHUZLVH��LW�FDQ�VHHP�WKDW�E\�WKH�WLPH�RQH�YHUVLRQ�LV�ILHOGHG��LW�LV
WLPH�WR�WXUQ�DURXQG�DQG�GR�LW�DOO�RYHU�DJDLQ�

����������7KH�&KDQJH�&\FOH�DQG�WKH�(QG�8VHU��%HFDXVH�RI�WKH�UDWH�RI�WHFKQRORJ\
FKDQJH��&276�EDVHG�V\VWHPV�RIWHQ�ORRN�XJO\�WR�HQG�XVHUV��)URP�WKHLU�SHUVSHFWLYH�
WKHUH�VLPSO\�LVQ
W�HQRXJK�WLPH�WR�JHW�XS�WR�VSHHG�DQG�UHDOO\�SURILFLHQW�RQ�RQH�V\VWHP
EHIRUH�LW�LV�WLPH�WR�UROO�RYHU�DQG�VWDUW�OHDUQLQJ�D�QHZ�RQH�

Process Issues —
Logistics and Support

••  SShhoorrtt  ccoommmmeerrcciiaall  pprroodduucctt  lliiffee  ccyyccllee
••  MMuullttiippllee  ccoonnffiigguurraattiioonnss
••  SSooffttwwaarree  uuppggrraaddeess
••  TTeecchhnnoollooggyy  rreeffrreesshh
••  FFrreeqquueenntt  pprroocceedduurree  uuppddaatteess  aanndd  rreettrraaiinniinngg
••  DDiimmiinniisshhiinngg  mmaannuuffaaccttuurriinngg  ssuuppppllyy//oobbssoolleettee  ppaarrttss
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$�FKDQJH�UHTXLUHV�VZDSSLQJ�RXW�HOHFWURQLFV�ER[HV��IRU�H[DPSOH��DQG�D�WHFKQLFLDQ�FRPHV
LQ�DQG�VD\V���7KHUH
V�D�QHZ�ER[��:KHUH�LV�P\�QHZ�DXWRPDWHG�WHVW�SURJUDP"�:KHUH
V
P\�QHZ�LQWHUIDFH�V\VWHP"�:KHUH�LV�P\�QHZ�GRFXPHQWDWLRQ"��7KLV�LV�ZKDW�WKH�SRWHQWLDO
IRU�D�QHJDWLYH�LPSDFW�RQ�RSHUDWLRQDO�UHDGLQHVV��LQFOXGLQJ�PRUDOH��ORRNV�OLNH�WR�WKH�XVHU�

���������&RQVLGHUDWLRQV�

• 0DUNHW�UDWH�FKDQJH��7KH�LPSRUWDQW�SRLQW�KHUH�LV�WR�UHFRJQL]H�WKDW��ZKLOH�WKH�UDWH�RI
WHFKQRORJLFDO�FKDQJH�RIWHQ�LV�GLVUXSWLYH��VRPH�RI�WKDW�GLVUXSWLRQ�LV�XQDYRLGDEOH��7KH
UDWH�RI�FKDQJH
WKDW�LV��WKH�UDWH�VHW�E\�WKH�FRPPHUFLDO�PDUNHWSODFH
LV�VLPSO\�WKH
UDWH�RI�FKDQJH��,W�LV�YHU\�LPSRUWDQW��XS�DQG�GRZQ�WKH�RUJDQL]DWLRQ��WR�SDUVH�WKH
HIIHFWV�RI�WHFKQRORJ\�FKDQJH�WKDW��EHFDXVH�RI�WKH�SDFH�RI�HYROXWLRQ�LQ�WKH
FRPPHUFLDO�PDUNHWSODFH��DUH�XQDYRLGDEOH��:H��DV�WHFKQRORJ\�XVHUV��PXVW�DGDSW�WR
WKDW�FKDQJH�RU�GLH�

• $UWLILFLDOO\�TXLFNHQHG�UDWH�RI�FKDQJH��$�SUREOHP�PD\�DULVH��KRZHYHU��LI��E\
ZKDWHYHU�PHFKDQLVP��D�YHQGRU�LV�DEOH�WR�SXVK�WKH�UDWH�RI�WHFKQRORJ\�FKDQJH�EH\RQG
ZKDW�WKH�PDUNHW�RWKHUZLVH�ZRXOG�UHTXLUH��6XFK�D�FKDQJH�UDWH�LV�DUWLILFLDO��LQ�WKH
VHQVH�WKDW�LW�LV�QRW�SURSHOOHG�E\�PDUNHW�G\QDPLFV�

• 6FRSH�RI�WKH�FKDQJH��,Q�HYDOXDWLQJ�DQ\�SRWHQWLDO�IRU�WKH�UDWH�RI�WHFKQRORJ\�FKDQJH�WR
LPSDFW�QHJDWLYHO\�RQ�RSHUDWLRQDO�UHDGLQHVV��WKH�W\SH�RI�FKDQJH�PXVW�EH�DUWLFXODWHG�
,W�LV�QRW�VDIH�WR�DVVXPH�WKDW�HYHU\�FKDQJH�LV�DV�GLVUXSWLYH�DV��UHPRYH�DQG�UHSODFH��
7R�WKH�FRQWUDU\��VRIWZDUH�PRGLILFDWLRQV�RIWHQ�DGG�RQO\�IXQFWLRQDOLW\��,Q�WKDW�FDVH�
WKH�IROORZ�RQ�LPSDFW
WUDLQLQJ�DQG�VR�RQ
LV�OLPLWHG�WR�WKRVH�QHZ�IXQFWLRQV�

���������5HVSRQVH��$V�SUHYLRXVO\�HPSKDVL]HG��VRPH�FULWLFDO�DVSHFWV�RI�WKH�&276
GHFLVLRQ�PDNLQJ�SURFHVV�DUH�

• DYRLGLQJ�WKH�SRWHQWLDO�WR�EH�ORFNHG�LQ�WR�D�SDUWLFXODU�YHQGRU�

• PDLQWDLQLQJ�D�VXVWDLQPHQW�WHDP�IURP�WKH�SULPH�FRQWUDFWRU�

• XQGHUVWDQGLQJ�WKDW�D�FHUWDLQ�DPRXQW�RI�WHFKQRORJ\�FKDQJH�LV�XQDYRLGDEOH�

���������$UWLILFLDOO\�4XLFNHQHG�&KDQJH�&\FOHV�DQG�WKH�6HOHFWLRQ�3URFHVV��7KH�FKDOOHQJH
DV�ZHOO�DV�WKH�LPSHUDWLYH�IRU�PDQDJHUV�LV�WR�OLPLW�WHFKQRORJ\�FKDQJH��DQG�LWV�IROORZ�RQ
LPSDFWV�RQ�RSHUDWLRQDO�UHDGLQHVV��WR�WKH�EDUH�PLQLPXP�FRQVLVWHQW�ZLWK�PDUNHWSODFH
G\QDPLFV�
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7KDW�FKDOOHQJH�RQFH�DJDLQ�IRFXVHV�RQ�WKH�VHOHFWLRQ�SURFHVV��,W�LV�XS�WR�WKH�DFTXLVLWLRQ
ZRUNIRUFH�WR�HQVXUH�WKDW��DW�WKH�RXWVHW��ZH�EX\�V\VWHPV�WKDW�DUH�GHVLJQHG�VR�ZHOO�WKDW
IROORZ�RQ�LPSDFWV�RI�XSJUDGHV�DQG�VR�RQ�ZHUH�DGGUHVVHG�IXOO\�LQ�WKH�GHVLJQ�SKDVH��$Q
H[DPSOH�RI�JRRG�GHVLJQ�WKDW�SUHHPSWV�UHDGLQHVV�SUREOHPV�ODWHU�LV�RQH�WKDW�EXLOGV�LQ�WKH
FDSDFLW\�WR�IXOO\�DXWRPDWH�XSJUDGHV�

'DWD�VXSSRUWV�WKH�DFKLHYDELOLW\�RI�VXFK�GHVLJQV��7KH�SUREOHP�XVXDOO\�LV�RQ�WKH�EX\HU
V
SDUW��7UDGLWLRQDOO\��GXULQJ�GHYHORSPHQW��'R'�GRHV�QRW�SD\�D�ORW�RI�DWWHQWLRQ�WR�KRZ
ZHOO�D�SURGXFW�ZLOO�PLQLPL]H�WKH�GLVUXSWLRQ�RI�FKDQJH�LQ�WKH�IXWXUH��%XW�RQH�RI�WKH�PRVW
HIILFLHQW�ZD\V�WR�PLQLPL]H�FKDQJH�UHODWHG�GLVUXSWLRQ�LV�WR�GHVLJQ�DQG�EX\�SURJUDPV�ZLWK
WKDW�JRDO�LQ�PLQG�

�������+XPDQ�6NLOOV�$FTXLVLWLRQ

���������&KDQJH�5DWH�DQG�+XPDQ�6NLOOV�$FTXLVLWLRQ��$QRWKHU�SLWIDOO�LQKHUHQW�LQ�XVLQJ
&276
DQG�WKXV�EHFRPLQJ�VXEMHFW�WR�WKH�UDWH�RI�WHFKQRORJ\�FKDQJH�VHW�E\�WKH
PDUNHWSODFH��ZKDWHYHU�WKDW�UDWH�LV
DSSHDUV�ZKHQ�VRIWZDUH�FDSDELOLWLHV�DQG�KXPDQ
FDSDELOLWLHV�PXVW�LQWHUVHFW�WR�DFFRPSOLVK�D�WDVN�

���������&DVH�6WXG\��6RIWZDUH�WR�'HWHFW�0DQ�0DGH�1RLVH��$Q�H[DPSOH�RI�WKH
LQWHUVHFWLRQ�RI�VRIWZDUH�DQG�KXPDQ�FDSDELOLWLHV�RFFXUV�LQ�WKH�XVH�RI�VRIWZDUH�WR�GHWHFW
PDQ�PDGH�QRLVHV�

:KLOH�WKH�VRIWZDUH�HQKDQFHV�GHWHFWLRQ��WKH�DFWXDO�GHWHFWLRQ�DQG�LGHQWLILFDWLRQ�RI�YDULRXV
PDQ�PDGH�QRLVHV�UHTXLUHV�KXPDQ�VNLOO�DQG�H[SHULHQFH��7KLV�WDVN�LQYROYHV�VXEWOH
GLIIHUHQFHV�DQG�QXDQFHV�WKDW�DUH�UHFRJQL]DEOH�RQO\�WKURXJK�VXEVWDQWLDO�KDQGV�RQ
WUDLQLQJ�

,Q�WKLV�VLWXDWLRQ��D�W\SLFDO�UHIUHVK�UDWH�RI����PRQWKV�FDQ�QHJDWLYHO\�LPSDFW�KXPDQ�VNLOOV
DFTXLVLWLRQ�

���������5HVSRQVH��7KH�SRWHQWLDO�WKDW�WKH�WHFKQRORJ\�FKDQJH�UDWH
HYHQ�LI�WKDW�UDWH�LV

QRW�DUWLILFLDOO\�TXLFNHQHG
ZLOO�QHJDWLYHO\�LPSDFW�KXPDQ�VNLOOV�DFTXLVLWLRQ��DQG�
WKHUHIRUH��RSHUDWLRQDO�UHDGLQHVV�PXVW�EH�DGGUHVVHG�DW�WKH�IURQW�HQG��EHIRUH�D�&276
SURGXFW�LV�VHOHFWHG�

����� ,QWHJUDWLRQ

���������,QWHJUDWLRQ�DQG�8QXVHG�)XQFWLRQDOLW\��8QOLNH�D�GHVLJQHG�SURGXFW��D�&276
SURGXFW��DW�OHDVW�LQ�WKHRU\��RIWHQ�GHOLYHUV�PXFK�PRUH�IXQFWLRQDOLW\�WKDQ�LV�UHTXLUHG�
7KHVH�XQXVHG�IXQFWLRQV�KDYH�D�ZD\�RI�LQWHUDFWLQJ�ZLWK�WKH�UHVW�RI�WKH�V\VWHP�LQ�D�KLJKO\
XQSUHGLFWDEOH�ZD\�

7KH�LQWHUDFWLRQ�RI�XQXVHG�IXQFWLRQDOLW\�PXVW�EH�WKRURXJKO\�ZUXQJ�RXW�GXULQJ�WKH
LQWHJUDWLRQ�SURFHVV�
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:KHQ�WKH�&276�SURGXFW�LV�XSJUDGHG��WKH�VDPH�VLWXDWLRQ�SUHVHQWV�LWVHOI��6RPH�XQXVHG
IXQFWLRQ�HLWKHU�KDV�EHHQ�FKDQJHG�RU�DGGHG��7KLV�QHFHVVLWDWHV�JRLQJ�EDFN�WKURXJK�WKH
LQWHJUDWLRQ�SURFHVV�DQG�DJDLQ�ZULQJLQJ�RXW�DQ\�QHJDWLYH�LQWHUDFWLRQV�EHWZHHQ�XQXVHG
IXQFWLRQV�DQG�WKH�UHVW�RI�WKH�V\VWHP�

���������+LJKO\�,QWHJUDWHG�YV��)HGHUDWHG�6\VWHPV��&RPPRQO\��SUREOHPV�ZLWK�&276
LPSOHPHQWDWLRQ�RFFXUUHG�LQ�KLJKO\�LQWHJUDWHG�V\VWHPV��,W�LV�HDVLHU�WR�XVH�&276�LQ�D
IHGHUDWHG�V\VWHP�

$�IHGHUDWHG�V\VWHP�LV�D�V\VWHP�ZKHUH�WKH�DUFKLWHFWXUH�LV�SDUWLWLRQHG�E\�IXQFWLRQ��7KHVH
SDUWLWLRQV�PDNH�LW�HDVLHU�WR�SOXJ�LQ�D�&276�SURGXFW�

����������7UHQG�7RZDUG�*UHDWHU�,QWHJUDWLRQ��7KHUH�LV�D�WUHQG�WRZDUG�JUHDWHU�V\VWHPV
LQWHJUDWLRQ��7KH�PRUH�LQWHJUDWHG�WKH�V\VWHP�LV��KRZHYHU��VXFK�DV�ZKHQ�IXQFWLRQV�VXFK
DV�IOLJKW�FULWLFDO�QRQ�FULWLFDO�IOLJKW�IXQFWLRQV�DUH�LQWHJUDWHG���WKH�PRUH�GLIILFXOW�LW�LV�WR
WDNH�DGYDQWDJH�RI�&276�SURGXFWV��7KHUHIRUH��WKLV�WUHQG�LV�FRXQWHUSURGXFWLYH�WR�&276
LPSOHPHQWDWLRQ�

���������&RQILJXUDWLRQ�&RQWURO��3DUWLFXODUO\�EHFDXVH�RI�WKH�SHUIRUPDQFH�IHDWXUH�FODVK
DULVLQJ�IURP�XQXVHG�IXQFWLRQDOLW\��LQ�&276�V\VWHPV��LW�FDQ�EH�GLIILFXOW�WR�PDLQWDLQ
FRQILJXUDWLRQ�FRQWURO�

����� :URQJZD\�(YROXWLRQ

���������'RZQVLGHV�RI�3URGXFW�(YROXWLRQ��2QH�RI�WKH�DGYDQWDJHV�RI�&276�LV�WKHLU
LQKHUHQW�HYROXWLRQ��2EYLRXVO\��KRZHYHU��LQ�VRPH�FDVHV��WKLV�HYROXWLRQ�FDQ�KDYH�D
GRZQVLGH�RI�SXVKLQJ�WHFKQRORJ\�FKDQJH�IDVWHU�WKDQ�WKH�XVHU�UHTXLUHV�RU�FDQ�DEVRUE��<HW
DQRWKHU�IDFWRU�WR�FRQVLGHU�UHJDUGLQJ�D�SURGXFW
V�HYROXWLRQ�LV�ZURQJZD\�HYROXWLRQ�

���������&RQVLGHUDWLRQV���:URQJZD\�HYROXWLRQ�RFFXUV�ZKHQ�WKH�FRPPHUFLDO
PDUNHWSODFH�HYROYHV�D�SURGXFW�LQ�WKH��ZURQJ��GLUHFWLRQ
WKDW�LV��DZD\�IURP�WKH�WUDFN
'R'�QHHGV�WKH�SURGXFW�WR�IROORZ�LQ�RUGHU�IRU�WKH�SURGXFW�WR�FRQWLQXH�WR�PHHW�'R'
V
UHTXLUHPHQWV�

&OHDUO\��ZURQJZD\�HYROXWLRQ�FDQ�OHDYH�D�XVHU��KDQJLQJ���$�EX\HU��IRU�H[DPSOH��PD\
SXUFKDVH�D�VRIWZDUH�SDFNDJH�VSHFLILFDOO\�WR�REWDLQ�D�QLFKH�IHDWXUH��2YHU�WLPH��WKH
FRPPHUFLDO�PDUNHWSODFH�EHJLQV�WR�GLVOLNH�WKDW�QLFKH�IHDWXUH��6R�VXSSRUW�JRHV�GRZQ�
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���������5HVSRQVH��7KH�DQVZHU�KHUH�DJDLQ�FRPHV�EDFN�WR�WKH�LQLWLDO�EX\LQJ�SURFHVV�DQG
RQJRLQJ�LQWHUDFWLRQ�ZLWK�VXSSOLHUV�

%HVW�SUDFWLFH�FRPSDQLHV�SDUWLFLSDWH�LQ�VWDQGDUGV�FRPPLWWHHV��QRW�ZLWK�WKH�LGHD�WKDW�WKH
FRPPLWWHHV�FDQ�EH�LQIOXHQFHG�YHU\�PXFK��DOWKRXJK�FRPSDQLHV�FHUWDLQO\�WU\���%HVW
SUDFWLFH�FRPSDQLHV�KDYH�D�WHFKQRORJLFDO�URDG�PDS
D�ORQJ�WHUP�JDPH�SODQ
IRU�WKHLU
SURGXFWV�

%X\HUV�QHHG�WR�XQGHUVWDQG�WKDW�URDG�PDS��EHIRUH�WKH\�EX\�DQG�WKHQ�WKURXJKRXW�WKH
SURGXFW
V�OLIH�F\FOH��%X\HUV�PXVW�WDNH�LW�XSRQ�WKHPVHOYHV��VR�IDU�DV�SRVVLEOH��WR�DYRLG�
PLQLPL]H��RU�UHGLUHFW�ZURQJZD\�HYROXWLRQ�

�������3HUIRUPDQFH�&ODLPV

7KH�VWXG\�JURXS�IRXQG�WKDW�PDQ\�SUREOHPV�DURVH�IURP�WKH�IDFW�WKDW�FODLPV�IRU�SURGXFWV
DQG�SHUIRUPDQFH�RI�WKRVH�SURGXFWV�RIWHQ�GR�QRW�PDWFK��7KLV�ZDV�D�FDXVH�RI�WKH�IDLOXUH
RI�WKH�&276�V\VWHP�DW�'00,6�

,W
V�FRPPRQ�VHQVH��3URJUDPV�DQG�RUJDQL]DWLRQV�FDQQRW�EX\�WKLQJV�EDVHG�VROHO\�RQ�DQ
DGYHUWLVLQJ�EURFKXUH�

����� ,QWHURSHUDELOLW\�DQG�'HEXJJLQJ

���������3HUIRUPDQFH�)HDWXUH�&ODVK��3DUWLFXODUO\�ZLWK�VRIWZDUH��&276�FDQ�FUHDWH
LQWHURSHUDELOLW\�SUREOHPV��7KHVH�SUREOHPV�SULPDULO\�ZHUH�PDQLIHVWHG�DV�FODVKHV
EHWZHHQ�SHUIRUPDQFH�DQG�IHDWXUHV��HVSHFLDOO\�LQ�UHJDUG�WR�XQXVHG�IXQFWLRQDOLW\
FRQIOLFWLQJ�ZLWK�WKH�UHVW�RI�WKH�V\VWHP��7KLV�LV�DQ�LQWHJUDWLRQ�LVVXH�WKDW�UHTXLUHV�FDUHIXO
DWWHQWLRQ�

���������6RXUFH�&RGH�,VVXHV��2QH�FKDQJH�&276�FUHDWH�LV�WKH�IDFW�WKDW��LQ�D�&276
V\VWHP��'R'�EX\V�WKH�ULJKW�WR�XVH�VRIWZDUH�DQG�KDUGZDUH��'R'�GRHVQ
W�RZQ�LW��7KDW
ORFNV�'R'�HQJLQHHUV�RXW�RI�WKH�VRXUFH�FRGH��WKDW
V�KDUG�IRU�HQJLQHHUV�WR�DFFHSW�
(QJLQHHUV�ZDQW�WR�JHW�LQVLGH�WKH�VRIWZDUH�DQG�ILGGOH�DQG�WZHDN�DQG�WKH\�FDQ
W�GR�WKDW
ZLWK�&276�

%HFDXVH�HQJLQHHUV�FDQQRW�JHW�LQVLGH�&276�VRIWZDUH��&276�PDNH�GHEXJJLQJ�GLIILFXOW�
,Q�RZQHG�SURGXFWV��VRIWZDUH�HQJLQHHUV�DUH�DFFXVWRPHG�WR�SHQHWUDWLQJ�WKH�VRXUFH�FRGH�
LQVWDOOLQJ�IODJV��DQG�RYHUVHHLQJ�WKH�GHEXJJLQJ�SURFHVV��:LWK�&276��WKDW�FDQQRW�EH
GRQH��,Q�WKLV�UHJDUG��&276�VRIWZDUH�LV�PRUH�OLNH�KDUGZDUH��7KDW�IDFW�UHTXLUHV�D�QHZ
PHQWDOLW\�DQG�DSSURDFK�WR�GHEXJJLQJ�
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�������0DQGDWHV�WR�8WLOL]H�&276

7KH�RYHUDUFKLQJ�FRQFOXVLRQ�RI�WKH�VWXG\�JURXS�ZDV�WKDW�&276�EDVHG�V\VWHPV�FRXOG�EH
VXFFHVVIXO�RQO\�WR�WKH�H[WHQW�WKHUH�ZDV�OHVV�HPSKDVLV�RQ�XVLQJ�&276�DQG�PRUH
HPSKDVLV�RQ�WKH�SURFHVV�RI�GHWHUPLQLQJ�ZKHQ�LW�LV�DSSURSULDWH�WR�XVH�&276�

7KHUH�DUH�VRPH�VLWXDWLRQV�WKDW�VLPSO\�DUH�QRW�JRRG�FDQGLGDWHV�IRU�D�&276�LQWHQVLYH
V\VWHP��)LJKWHU�DLUFUDIW�DYLRQLFV�XSJUDGH�LV�RQH�VXFK�VLWXDWLRQ��1XFOHDU�UHDFWRU�FRQWUROV
LV�DQRWKHU�VLWXDWLRQ�ZKHUH�&276�ZRQ
W�ILW��7KH�VDPH�JRHV�IRU�FRQWUROV�IRU�DQ\�QXFOHDU
ZHDSRQ�

:KLOH�WKHUH�DUH�VRPH�VLWXDWLRQV�ZKHUH�LW�LV�REYLRXV�&276�DUH�D�QR�JR��LQ�WKH�YDVW
PDMRULW\�RI�FDVHV�WKH�GHFLVLRQ�WR�XVH�RU�QRW�XVH�&276�VKRXOG�EH�OHIW�XS�WR�WKH�SHRSOH
ZKR�DUH�FORVHVW�WR�WKH�KDUGZDUH�DQG�VRIWZDUH�

��������)DLOXUH�WR�8QGHUVWDQG�&RVWV

$OWKRXJK�72&�LV�LPSRUWDQW�WR�WKH�ORQJ�WHUP�XQGHUVWDQGLQJ�DQG�HYDOXDWLRQ�RI�&276
V\VWHPV��SHRSOH�GRQ
W�HYHQ�WDON�DERXW�72&�

7KH�8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD�KDV�EHHQ�ZRUNLQJ�IRU�\HDUV�WR�IRUPDOL]H�WKH
FRQFHSW�RI�72&���7KH\�KDYH�LGHQWLILHG�DOO�WKH�FRVW�IDFWRUV�DQG�FUHDWHG�FRVW�PRGHOV�
$SDUW�IURP�D�72&�PRGHO��FRVW�SURMHFWLRQV�IRU�&276�ZLOO�EH�LQDFFXUDWH�

��������6WDWLF�5ROHV�DQG�5HVSRQVLELOLWLHV

,PSOHPHQWDWLRQ�RI�&276�EDVHG�V\VWHPV�FKDQJHV�UROHV�DQG�UHVSRQVLELOLWLHV�GUDPDWLFDOO\�
7KLV�LV��DQG�VKRXOG�EH��D�SRLQW�RI�JUHDW�FRQFHUQ�

7R�VXFFHHG��DQ\�PDMRU�FKDQJH�LQLWLDWLYH
DQG�FHUWDLQO\�WKH�WUDQVLWLRQ�WR�&276�LV�D
PDMRU�FKDQJH�LQLWLDWLYH
UHTXLUHV�D�FRPSUHKHQVLYH��PXOWLIDFHWHG�JDPH�SODQ��3DUW�RI�WKDW
JDPH�SODQ�KDV�WR�EH�VRPHRQH�PDNLQJ�LW�FOHDU�WR�HYHU\RQH�LQYROYHG�WKDW���LI�\RX�GRQ
W
JHW�RQ�ERDUG��\RX
UH�RXW
OLWHUDOO\��

,Q�VXP��LI�D�PDMRU�FKDQJH�LQLWLDWLYH�HYHU�LV�JRLQJ�WR�JHW�RII�WKH�JURXQG��LW�UHTXLUHV�D
EXUQLQJ�SODWIRUP��,W�WDNHV�OHDGHUVKLS�WR�FRQVWUXFW�WKDW�SODWIRUP�

��������/RJLVWLFDO�9RODWLOLW\

$V�WR�ORJLVWLFV��ZH�DOO�NQRZ�WKH�FRPPHUFLDO�PDUNHWSODFH�LV�YHU\�YRODWLOH��7R�WKH�H[WHQW
'R'�KDV�&276�LQWHQVLYH�V\VWHPV�LQ�SODFH��WKDW�YRODWLOLW\�KDV�D�ULSSOH�HIIHFW�LQ�WKH�ILHOG�
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��������8QUHDOLVWLF�([SHFWDWLRQV

7KH�SHRSOH�LVVXH�LQ�&276�FRPHV�GRZQ�WR�WKH�IDFW�WKDW�OHDGHUV�KDYH�XQUHDOLVWLF
H[SHFWDWLRQV��/HDGHUV�FRQFOXGH�WKDW�&276�LV�VWUDLJKWIRUZDUG��EXW�LW�LV�QRW��&276�LV�WKH
RSSRVLWH�RI�VWUDLJKWIRUZDUG�

��������,QWHUQDO�8VH�3URGXFWV

7KH�GDQJHU�H[LVWV�WKDW�SHRSOH�FDQ�EX\�ZKDW�WKH\�WKLQN�LV�D�&276�SURGXFW�IURP�D�SXEOLF
FRPSDQ\��RQO\�WR�GLVFRYHU�ODWHU�WKDW�WKH�SURGXFW�ZDV�GHYHORSHG�IRU�LQWHUQDO�XVH�

,QWHUQDO�XVH�SURGXFWV��DV�RSSRVHG�WR�IRU�SURILW��FRPPHUFLDOO\�DYDLODEOH�SURGXFWV��DUH
KLJKO\�XQSUHGLFWDEOH�DV�WR�WKH�DYDLODELOLW\�DQG�FRVW�RI�WHFKQLFDO�VXSSRUW�DQG�XSJUDGHV�
7KHUHIRUH��WKH�VWXG\�JURXS�VWURQJO\�DGYLVHV�WKDW�WKH�SURGXFW�EH�FRPPHUFLDOO\�DYDLODEOH
DQG�VROG�IRU�D�SURILW��UDWKHU�WKDQ�IRU�LQWHUQDO�XVH��7KDW�LV��WKH�SURGXFW�VKRXOG�EH�WUXO\
�RII�WKH�VKHOI��
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��

&276�DQG�)XQGLQJ�,VVXHV

������29(59,(:

&276�EDVHG�V\VWHPV�UHTXLUH�QHZ�WKLQNLQJ�LQ�IXQGLQJ�SURFHGXUHV��0RUHRYHU��EXGJHWDU\
F\FOHV�PXVW�EH�PRUH�IOH[LEOH�DQG�PRUH�V\QFKURQRXV�ZLWK�WHFKQRORJ\�F\FOHV�

��������)URP�&RORU�RI�0RQH\�WR�72&

1HZ�FRQFHSWV�DUH�QHFHVVDU\�WR�WUDQVLWLRQ�WKH�FXUUHQW�IXQGLQJ�V\VWHP�IURP�D�FRORU�RI�
PRQH\�IRFXV�WR�D�IRFXV�EHWWHU�DGDSWHG�WR�WKH�UHDOLWLHV�RI�&276�V\VWHPV��7KDW�QHZ�IRFXV
PD\�EH�RQ�72&�

��������)XQGLQJ�,VVXHV�DQG�6XSSRUWLQJ�'DWD

3UHVHQWO\��WKH�VXSSRUW�IRU�D�72&�IRFXVHG�IXQGLQJ�V\VWHP�LV�PDLQO\�SKLORVRSKLFDO
WKH
VWXG\�JURXS�IXQGDPHQWDOO\�EHOLHYHV�WKDW�XVLQJ�FRPPHUFLDO�SURFHVVHV��SUDFWLFHV��DQG
SURGXFWV�ZLOO�GULYH�GRZQ�FRVWV�

:KLOH�WKHUH�H[LVWV�VRPH�GDWD�WKDW�WHQGV�WR�VXSSRUW�WKH�FRQFOXVLRQ�WKDW�&276�UHVXOW�LQ
ORZHU�FRVWV��PRUH�GDWD�PXVW�EH�GHYHORSHG�

������75$',7,21$/�)81',1*�&859(

$�WUDGLWLRQDO�PLOLWDU\�VSHFLILFDWLRQ��0LO�6SHF���WKDW�LV��GHVLJQ�FRQWUDFW��KDV�D�SDUWLFXODU
OLIH�F\FOH�

��������/LIH�&\FOH

)LUVW��LQ�D�WUDGLWLRQDO�0LO�6SHF�VHWWLQJ��WKH�GHVLJQ�JRHV�LQWR�UHVHDUFK��GHYHORSPHQW��WHVW
DQG�HYDOXDWLRQ��5'7	(���$IWHU�VXFFHVVIXO�FRPSOHWLRQ�RI�WKDW�SKDVH��WKH�SURGXFW�LV
SURFXUHG��$W�WKDW�SRLQW��WKH�SURGXFW�LV�DQ�2SHUDWLRQDO�DQG�0DLQWHQDQFH��2	0��LWHP�
XVXDOO\�ORQJ�WHUP��2YHU�WKH�OLIH�F\FOH�RI�WKH�SURGXFW��2	0�IXQGV�DUH�XVHG�IRU�XSJUDGHV
DQG�PRGLILFDWLRQV�

��������&RORU�RI�0RQH\

7KLV�WUDGLWLRQDO�IXQGLQJ�FXUYH
5'7	(�WR�SURFXUHPHQW�WR�2	0
GHPRQVWUDWHV�WKH
KLVWRULFDO�VHSDUDWLRQ�RI�IXQGV��RIWHQ�FDOOHG�WKH��FRORU�RI�PRQH\���WKDW�FKDUDFWHUL]HV
'R'
V�SUHVHQW�IXQGLQJ�V\VWHP�
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�������&276�$7�2''6�:,7+�&855(17�)81',1*�352&(66(6

7KH�FXUUHQW�IXQGLQJ�V\VWHP��ZKLFK�UHTXLUHV�VWULFW�VHSDUDWLRQ�RI�WKH�YDULRXV�FRORUV�RI
PRQH\��WHQGV�WR�EH�DW�RGGV�ZLWK�D�&276�V\VWHP�

��������7UDGLWLRQDO�/LIH�&\FOH�(YHQWV�YV��&RPPHUFLDO�(YROXWLRQ

,Q�WKH�WUDGLWLRQDO�0LO�6SHF�VHWWLQJ��LW�LV�HDVLHU�WR�EXGJHW�IRU�OLIH�F\FOH�HYHQWV
SUHFLVHO\
EHFDXVH�'R'�FRQWUROV�WKH�GHVLJQ�DQG��WKHUHIRUH��'R'�H[HUFLVHV�PRUH�FRQWURO�RYHU
GHVLJQ�FKDQJHV�

%\�FRQWUDVW��&276�V\VWHPV�WUDFN�FKDQJHV�GLFWDWHG�E\�WKH�FRPPHUFLDO�PDUNHWSODFH�
,QGHHG��RQH�RI�WKH�DGYDQWDJHV�RI�&276�LV�WKDW�SXUFKDVH�RI�D�SURGXFW�DOVR��LQ�HVVHQFH�
SXUFKDVHV�WKDW�SURGXFW
V�FRPPHUFLDO�HYROXWLRQ�

��������)XQGLQJ�3URFHVVHV�DQG�3URGXFW�(YROXWLRQ

:KLOH�SURGXFW�HYROXWLRQ��DQG�WKH�FRQFXUUHQW�DELOLW\�WR�PDLQWDLQ�PRGHUQL]DWLRQ��LV�RQH�RI
WKH�FKLHI�DGYDQWDJHV�RI�&276��WKH�EX\HU�UHFHLYHV�WKH�EHQHILW�RI�WKDW�HYROXWLRQ�RQO\�WR
WKH�H[WHQW�IXQGLQJ�V\VWHPV�SHUPLW��7KH�PDUNHWSODFH�FDQ�GULYH�DOO�NLQGV�RI�WHFKQRORJ\
FKDQJH��EXW�LI�IXQGV�DUH�QRW�DYDLODEOH�WR�EX\�WKDW�FKDQJH��XSJUDGHV�DQG�VR�RQ���DV�D
SUDFWLFDO�PDWWHU��SURGXFW�HYROXWLRQ�LV�ORVW�

��������%XGJHW�&\FOHV�DQG�3URGXFW�(YROXWLRQ

%HVLGHV�FRORU�RI�PRQH\�LVVXHV�UDLVHG�E\�WKH�SUHVHQW�IXQGLQJ�V\VWHP��WKHUH�RIWHQ�H[LVWV�D
WLPLQJ�GLVFRQQHFW�EHWZHHQ�EXGJHW�F\FOHV�DQG�PDUNHW�GULYHQ�WHFKQRORJ\�FKDQJH�F\FOHV

L�H���SURGXFW�HYROXWLRQ�

3UHVHQWO\��LW�FDQ�WDNH����PRQWKV��WZR�\HDUV��HYHQ�WKUHH�\HDUV�WR�SXW�LQ�SODFH�D�QHZ
EXGJHW�LQ�WKH�VRIWZDUH�WHFKQRORJ\�FRPPXQLW\��,Q�WKDW�WLPHIUDPH��WHFKQRORJ\�LQ�WKH
PDUNHWSODFH�FRXOG�KDYH�FKDQJHG�WZR�WLPHV�RU�PRUH�

��������72&

$OWKRXJK�72&�LV�LPSRUWDQW�WR�WKH�ORQJ�WHUP�XQGHUVWDQGLQJ�DQG�HYDOXDWLRQ�RI�&276
V\VWHPV��SHRSOH�GRQ
W�HYHQ�WDON�DERXW�72&
PXFK�OHVV�KDV�72&�EHHQ�GULYHQ�LQWR�'R'
IXQGLQJ�SUDFWLFHV��7KHUH�DUH�QRW�HYHQ�WRROV�WR�IDFLOLWDWH�D�GLVFXVVLRQ�RI�72&�DQG�KRZ�WR
LQFRUSRUDWH�72&�LQ�WKH�WUDQVLWLRQ�WR�&276�

7KH�8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD�KDV�LGHQWLILHG�DOO�WKH�FRVW�IDFWRUV�DQG�FUHDWHG
72&�PRGHOV��0RUH�XVH�PXVW�EH�PDGH�RI�72&�PRGHOV�LQ�HYDOXDWLQJ�ELGGHUV�RU
VXSSOLHUV�
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��

&ULWLFDO�)DFWRUV�LQ�&276�6XFFHVV

������%$&.*5281'

7KH�VWXG\�JURXS�UHYLHZHG�WKH�WRS�ILYH�&276�VXFFHVV�VWRULHV�WR�GHWHUPLQH�WKH�WHQ�RU
WZHOYH�IDFWRUV�FULWLFDO�WR�WKDW�VXFFHVV�

)LJ������7RS�)LYH�&276�6XFFHVV�6WRULHV

������)$&7256�&5,7,&$/�72�&276�,03/(0(17$7,21�68&&(66

��������)OH[LEOH�5HTXLUHPHQWV

7KH�ILUVW��DQG�PRVW�LPSRUWDQW��IDFWRU�LQ�&276�VXFFHVV�LV�IOH[LEOH�UHTXLUHPHQWV��7KH
UHSRUW�HPSKDVL]HV�WKLV�SRLQW�UHSHDWHGO\��)OH[LEOH�UHTXLUHPHQWV�DUH�FULWLFDO�IRU�PXOWLSOH
UHDVRQV�

([DPSOHV�RI�IOH[LEOH�UHTXLUHPHQWV�OHDGLQJ�WR�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�&276�LV�WKH
$:$&6�DQG�-'$0�SURJUDPV���7KH�$:$&6�DQG�-'$0�H[SHULHQFHV�ZLWK�IOH[LQJ
HQYLURQPHQWDO�FULWHULD�DUH�VHW�RXW�DERYH�

7KH�$:$&6�DQG�-'$0�H[DPSOHV�GHPRQVWUDWH�WKDW�VRPHWLPHV�HQYLURQPHQWDO
VSHFLILFDWLRQV�DUH�QRW�EDFNHG�XS�ZLWK�D�ORW�RI�WKRXJKW��7KRVH�W\SHV�RI�VSHFV�VKRXOG�QRW
VWDQG�LQ�WKH�ZD\�RI�&276�

��������,QFHQWLYHV�WR�&RQWDLQ�6XVWDLQPHQW�&RVWV

+RZ�'R'�KDQGOHV�VXVWDLQPHQW�FRVWV�LQ�D�&276�V\VWHP�LV�DQRWKHU�DUHD�WKDW�UHTXLUHV�D
FKDQJH�LQ�SKLORVRSK\�

Exemplary Programs

••  AAddvvaanncceedd  AAmmpphhiibbiioouuss  AAssssaauulltt  VVeehhiiccllee  ((AAAAAAVV))
••  NNeeww  AAttttaacckk  SSuubbmmaarriinnee  aanndd  RRaappiidd  CCOOTTSS  IInnsseerrttiioonn

((NNSSSSNN//RRCCII))
••  AAiirrbboorrnnee  WWaarrnniinngg  aanndd  CCoonnttrrooll  SSyysstteemm  ((AAWWAACCSS))  uuppggrraaddee
••  JJooiinntt  DDiirreecctt  AAttttaacckk  MMuunniittiioonnss  ((JJDDAAMM))
••  MMaannuuffaaccttuurriinngg  RReessoouurrccee  PPllaannnniinngg  IIII  ((MMRRPP  IIII))
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����������$:$&6��$:$&6�VXFFHHGHG�LQ�LPSOHPHQWLQJ�&276�EHFDXVH�WKH�FRQWUDFWRU
ZDV�LQFHQWLYLVHG
ELJ�WLPH
WR�FRQVLGHU�VXVWDLQPHQW��0DMRU�ILQDQFLDO�SHQDOWLHV�ZHUH
LPSRVHG�LI�WKH�SURGXFW�H[FHHGHG�LWV�SURMHFWHG�VXVWDLQPHQW�FRVW�

�����������1DY\�$WWDFN�6XEPDULQH��,Q�WKH�FDVH�RI�WKH�1DY\�DWWDFN�VXEPDULQH�SURJUDP�
/RFNKHHG�LV�RQ�WKH�KRRN�IRU�VXVWDLQPHQW�IRU�WKH�ILUVW�ILYH�\HDUV��,Q�IDFW��WKH�VKLS�LV�QRW
�''����
G���0DWHULDO�,QVSHFWLRQ�DQG�5HFHLYLQJ�5HSRUW��RU�VROG�RII�IRU�ILYH�\HDUV�
/RFNKHHG�LV�DUJXLQJ�IRU�D�FRQWUDFW�WKDW�SURYLGHV�WKHP�ZLWK�VXVWDLQPHQW�IRU�WKH�ORQJ
WHUP��7KH�1DY\��KRZHYHU��LV�WDNLQJ�D�ZDLW�DQG�VHH�DQG�UHDVVHVV�DSSURDFK�

����������2WKHU�&RQWUDFWXDO�6HWWLQJV�

• ,Q�WKH�FDVH�RI�DQ�DZDUG�IHH�EDVHG�FRQWUDFWRU�DQG�GHYHORSHU��VXVWDLQPHQW�FRVWV�ZHUH
KDQGOHG�E\�VKDULQJ�D�SRUWLRQ�RI�WKH�DZDUG�IHH�ZLWK�HPSOR\HHV��EDVHG�RQ�VXVWDLQPHQW
FRVWV��7KLV�LQFHQWLYL]HG�WKH�HPSOR\HHV�WR�GHVLJQ�WKH�V\VWHP�IRU�VXEVHTXHQW�VXSSRUW
DQG�PDLQWDLQDELOLW\�

• $�VLPLODU�DSSURDFK�DOVR�FRXOG�EH�XVHG�LQ�D�IL[HG�SULFH�FRQWUDFW�VHWWLQJ�

����������*RDO�RI�,QFHQWLYHV�7KH�WHDFKLQJ�SRLQW�LV�WKDW�LQFHQWLYHV�PXVW�EH�WLHG�WR
ILQDQFLDO�SHUIRUPDQFH��7KH�FRQWUDFWRUV�PXVW�EH�PDGH�WR�VXIIHU�LI�WKH\�GRQ
W�FRQWDLQ
VXVWDLQPHQW�FRVWV��:LWKRXW�LQFHQWLYHV��VXVWDLQPHQW�FRVWV�DUH�QRW�JRLQJ�WR�UHFHLYH�WKH
DWWHQWLRQ�WKH\�GHVHUYH�RQ�WKH�IURQW�HQG�RI�WKH�GHVLJQ�

��������8S�IURQW�$ZDUHQHVV�RI�'HVLJQ�&RQVLGHUDWLRQV

8S�IURQW�GHVLJQ�FRQVLGHUDWLRQV�UHPDLQ�LPSRUWDQW�LQ�WKH�QHZ�WKLQNLQJ�RI�EX\�DQG�
LQWHJUDWH��,Q�V\VWHPV�GHYHORSPHQW��IRU�H[DPSOH��WHFKQRORJ\�UHIUHVK�DQG�XSJUDGHV�DUH�D
PDMRU�DUFKLWHFWXUDO�GHVLJQ�FRQVLGHUDWLRQ�IURP�WKH�EHJLQQLQJ�

0RVW�UHIUHVK�DQG�XSJUDGH�FKDQJHV�DUH�VXSSRUWHG�E\�YHU\�GHWDLOHG�WUDGH�VWXGLHV��7KDW�LV�
WKH�SURSRVHG�FKDQJHV�ZHUH�VXEMHFWHG�WR�ULJRURXV�VWXG\�WR�GHWHUPLQH�WKH�WUDGH�RII
EHWZHHQ�DQ�HQKDQFHG�SURGXFW�DQG�72&��)RU�EHVW�SUDFWLFH�FRPSDQLHV��WKH�LPSDFW�RI
WHFKQRORJ\�UHIUHVK�DQG�XSJUDGHV�RQ�72&�LV�NQRZDEOH�EHFDXVH�WKHVH�DUH�GHVLJQ
FRQVLGHUDWLRQV�IURP�WKH�EHJLQQLQJ�

��������0DWFKLQJ�&276�)XQFWLRQDOLW\�ZLWK�5HTXLUHPHQWV

:KLOH�IOH[LEOH�UHTXLUHPHQWV�DUH�RQH�RI�WKH�PRVW�LPSRUWDQW�IDFWRUV�LQ�VXFFHVV�RI�&276�
EDVHG�V\VWHPV��FOHDUO\�IOH[LELOLW\�KDV�OLPLWV�

&276�SURGXFWV�WKDW�GHYLDWH�WRR�IDU�IURP�UHTXLUHPHQWV�VKRXOG�EH�DYRLGHG��6XFK
SURGXFWV�PD\�VHHP�XVDEOH�DW�ILUVW��EXW�WKH\�OHDG�WR�PRGLILFDWLRQ��VXFK�DV�VRIWZDUH
ZUDSSHUV�DQG�RWKHU�MXU\�ULJJLQJ��&276�VKRXOG�QRW�EH�PRGLILHG��5DWKHU��LQ�WKH�EX\LQJ
SURFHVV��WKH�&276�IXQFWLRQDOLW\�PXVW�EH�PDWFKHG�FORVHO\�ZLWK�UHTXLUHPHQWV�
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����������(YDOXDWLQJ�)XQFWLRQDOLW\�$JDLQVW�5HTXLUHPHQWV��)URP�PDQDJHPHQW
V
SHUVSHFWLYH��HQVXULQJ�&276�DUH�D�JRRG�ILW�ZLWK�UHTXLUHPHQWV�PXVW�LQYROYH�LQSXW
LQ�DOO
FDVHV
IURP�

• WKH�LQWHJUDWHG�SURGXFW�WHDPV��,37��

• XVHUV�

• RSHUDWLRQDO�WHVWHUV��DQG�

• WKH�DFTXLVLWLRQ�FRPPXQLW\�

,Q�VKRUW��HYHU\RQH�ZKR�KDV�D�VWDNH�LQ�WKH�V\VWHP�VKRXOG�EH�LQYROYHG�LQ�FDOLEUDWLQJ
&276�WHVWLQJ��7KLV�LV�QHFHVVDU\�VR�WKDW�DQ�DSSURSULDWH�GHFLVLRQ�RQ�ZKHWKHU�RU�QRW�WR
XVH�WKH�&276�LV�PDGH�EHIRUH��QRW�DIWHU��WKH�SURGXFW�LV�SXUFKDVHG�

��������&KDQJLQJ�WKH�&XOWXUH

7KH�WUDQVLWLRQ�IURP�WKH�ROG�WKLQNLQJ�RI�GHVLJQ�DQG�EXLOG�WR�WKH�QHZ�WKLQNLQJ�RI�EX\�DQG�
LQWHJUDWH�QHFHVVLWDWHV�D�PDMRU�FXOWXUDO�VKLIW�

7KH�VSLUDO�SURFHVV�RI�QRW�RQO\�JRLQJ�ZLWK��EXW�DOVR�XQGHUVWDQGLQJ�WKH�PDUNHW�IORZ��LV
YHU\�GLIIHUHQW�IURP�'R'
V�KLVWRULFDO�OLQHDU�SURFHVV�RI�WDNLQJ�D�SURGXFW�IURP�VWDUW�WR
ILQLVK��LUUHVSHFWLYH�RI�ZKDW�LV�KDSSHQLQJ�LQ�WKH�PDUNHWSODFH�

����������)URP�/LQHDU�WR�6SLUDO�3URFHVVHV�

• 7KH�ROG�OLQHDU�SURFHVV��'HVLJQ�DQG�EXLOG�ZDV�D�SURFHVV�WKDW�ZDV�QRW�YHU\�YXOQHUDEOH
WR�WKH�YRODWLOLW\�RI�WKH�PDUNHWSODFH��,W�ZDV�D�YHU\�OLQHDU�SURFHVV��,W�GLG�QRW�OHQG
LWVHOI�WR�HYROXWLRQ�RU�PXOWLSOH�VLPXOWDQHRXV�FKDQJHV�WR�DFFRPPRGDWH�WKH�YRODWLOLW\�RI
WKH�PDUNHWSODFH��7KHUHIRUH��E\�WKH�WLPH�'R'�ILQLVKHG�GHYHORSLQJ�V\VWHPV
UHTXLUHPHQWV�DQG�VSHFLILFDWLRQV��WKH�WHFKQRORJ\�DYDLODEOH�LQ�WKH�PDUNHWSODFH�KDG
FRPSOHWHO\�FKDQJHG��%X\�DQG�LQWHJUDWH��RQ�WKH�RWKHU�KDQG��WLHV�'R'�WR�WKH
PDUNHWSODFH
D�PDUNHWSODFH�WKDW�'R'�GRHV�QRW�FRQWURO�DQG�ZKLFK�FKDQJHV�YHU\
UDSLGO\�

• 7KH�QHZ�VSLUDO�SURFHVV��%X\�DQG�LQWHJUDWH�LV�OLNH�D�VSLUDO��UDWKHU�WKDQ�OLQHDU��,WV
GLVWLQJXLVKLQJ�IHDWXUH�LV�LWV�FRQFXUUHQF\
WKDW�LV��LW�GRHV�HYROYH�DQG�JR�WKURXJK
PXOWLSOH�VLPXOWDQHRXV�FKDQJHV�WR�DFFRPPRGDWH�WKH�YRODWLOLW\�RI�WKH�PDUNHWSODFH��%\
GHILQLWLRQ��D�VSLUDO�SURFHVV�LV�D�SURFHVV�FKDUDFWHUL]HG�E\�VLPXOWDQHLW\�
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)LJ������/LQHDU�YV��6SLUDO�3URFHVVHV

����������&DVH�6WXG\���/RFNKHHG��$Q�H[DPSOH�RI�KRZ�D�VSLUDO��DV�RSSRVHG�WR�OLQHDU�
SURFHVV�ORRNV�LQ�SUDFWLFH�RFFXUUHG�DW�/RFNKHHG�

$�UHYLHZ�RI�D�SDUWLFXODU�SURJUDP�UHYHDOHG�D��KROH��LQ�WKH�V\VWHP��,Q�RWKHU�ZRUGV�
FRPSOHWLRQ�RI�WKH�SURMHFW�ZRXOG�UHTXLUH�D�SDUWLFXODU�W\SH�RI�FRPPHUFLDO�SURGXFW��EXW
WKDW�SURGXFW�VLPSO\�ZDV�QRW�DYDLODEOH�DW�WKH�WLPH�

,Q�WKH�ROG�WKLQNLQJ��WKLV��KROH��PLJKW�KDYH�EHHQ�D�VKRZ�VWRSSHU��%XW�LQ�WKH�QHZ
WKLQNLQJ
WKLQNLQJ�PRUH�DGDSWHG�WR�WKH�J\UDWLRQV�RI�WKH�PDUNHW
SURMHFW�PDQDJHUV�ZHUH
H[WUHPHO\�IDPLOLDU�ZLWK�WKH�FRPPHUFLDO�PDUNHWSODFH�

,Q�WKH�YLHZ�RI�WKH�SURMHFW�PDQDJHUV��WKH�&276�WKH\�QHHGHG�WR�FRPSOHWH�WKH�SURMHFW
ZRXOG�EH�DYDLODEOH�LQ�WKH�PDUNHWSODFH�ZLWKLQ�D�\HDU��7KH�FXVWRPHU�DJUHHG��7KH\
ZRUNHG�WKDW�DVVXPSWLRQ�LQWR�WKHLU�SODQQLQJ�

,Q�IDFW��WKH�&276�ZDV�DYDLODEOH�ZLWKLQ�WKH�\HDU��/RFNKHHG�SOXJJHG�LW�LQ��DQG�LW
ZRUNHG�

2I�FRXUVH��WKH�RXWFRPH�RI�D�VSLUDO�SURFHVV�LV�QRW�DOZD\V�VR�VXFFHVVIXO�DV�LQ�WKH
/RFNKHHG�H[DPSOH��%\�WKH�WLPH�D�V\VWHP�LV�SURSRVHG��WKH�SURGXFW�FRXOG�EH�QR�ORQJHU
DYDLODEOH�

Required COTS
Approach

(Spiral Development)
Traditional Approach

(Waterfall Development)

System
Context

Architecture
& Design

Implementation

Build from Scratch

Fundamental Cultural Shift

Simultaneous
Definition

and Tradeoffs

Marketplace

System
Context

Architecture,
Design &
Test

Buy, Integrate, Continuously Refresh
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• 6XPPDU\��&OHDUO\��WKH�YRODWLOLW\�RI�WKH�PDUNHWSODFH�PDNHV�WKH�VSLUDO�SURFHVV�RI
EX\�DQG�LQWHJUDWH�GLIILFXOW�WR�PDQDJH��%XW�LW�LV�WKH�YRODWLOLW\�RI�WKH�PDUNHWSODFH
WKH
SDFH�DQG�VFRSH�RI�WHFKQRORJ\�FKDQJH
WKDW�PDNHV�WKH�WUDQVLWLRQ�WR�EX\�DQG�LQWHJUDWH
QHFHVVDU\�LQ�WKH�ILUVW�SODFH�

����������5LVN�6KDULQJ��&KDQJLQJ�WKH�DFTXLVLWLRQ�FXOWXUH�IURP�GHVLJQ�DQG�EXLOG�WR�EX\�
DQG�LQWHJUDWH�LPSDFWV�RQ�KRZ�DFTXLVLWLRQ�PDQDJHUV�WUDGLWLRQDOO\�WKLQN�DERXW�ULVN�
VKDULQJ�

7KH�VWXG\�JURXS�FRQFOXGHG�WKDW�LW�LV�SRVVLEOH�WR�UHGXFH�GHYHORSPHQW�ULVN�E\
WUDQVLWLRQLQJ�WR�WKH�&276�HQYLURQPHQW�EHFDXVH�H[SHULHQFHG�FRQWUDFWRUV�KDYH�

• SLFNHG�VWDQGDUGV�

• GHYHORSHG�V\VWHPV�

• NQRZOHGJH�RI�ZKLFK�FRPPHUFLDO�SURGXFWV�ZRUN�

• GHILQHG�VWDQGDUG�EXVVHV�DQG�RSHQ�DUFKLWHFWXUH�

:KHQ�DOO�WKDW�H[SHULHQFH�LV�EURXJKW�WR�EHDU�RQ�GHFLVLRQV�RQ�EX\LQJ�DQG�LQWHJUDWLQJ
&276��WKHVH�FRQWUDFWRUV�VKRXOG�KDYH�D�EHWWHU�KDQGOH�RQ�GHYHORSPHQW�FRVWV�WKDQ�LQ�WKH
GHVLJQ�DQG�EXLOG�HQYLURQPHQW�

��������8VLQJ�WKH�5LJKW�7RROV

7KH�IROORZLQJ�DUH�VRPH�RI�WKH�WRROV�UHTXLUHG�WR�VXFFHVVIXOO\�LPSOHPHQW�&276�LQWHQVLYH
V\VWHPV�

• 7RWDO�2ZQHUVKLS�&RVW��72&��PRGHOV�DUH�UHTXLUHG�WR�HYDOXDWH�SURSRVDOV�WR�XVH
&276��7KHVH�PRGHOV�SUHVHQWO\�DUH�EHLQJ�HYROYHG�

• 6\VWHPV�WR�PDQDJH�REVROHWH�SDUWV��7KHUH�H[LVW�H[FHOOHQW�&276�SURGXFWV�WR�KHOS
PDQDJH�LVVXHV�RI�GLPLQLVKLQJ�PDQXIDFWXULQJ��L�H���VRXUFHV��DQG�REVROHWH�SDUWV�
'HPDQG�OLNHO\�ZLOO�FDXVH�WKHVH�&276�WR�FRQWLQXH�WR�HYROYH�

• 3URFHVVHV�PXVW�EH�ZULWWHQ��$Q�DSSURSULDWH�VWDUWLQJ�SRLQW�IRU�WKLV�WDVN�LV�WKH
JXLGHOLQHV�SURGXFHG�E\�WKH�VWXG\�JURXS��3URFHVV�ZULWHUV�VKRXOG�SD\�SDUWLFXODU
DWWHQWLRQ�WR�WKH�SLWIDOOV�LGHQWLILHG�E\�WKH�JURXS�

• 7UDLQLQJ�LV�HVVHQWLDO��6(,�KDV�EHHQ�ZRUNLQJ�RQ�WUDLQLQJ�PRGXOHV�IRU�VHYHUDO�\HDUV�
7KH\�KDYH�VRPH�YHU\�JRRG�RQHV�WKDW�DUH�GHVLJQHG�IRU�SDUWLFXODU�DXGLHQFHV�

• 0DQDJHUV�DW�DOO�OHYHOV�PXVW�UHGHILQH�UROHV�DQG�UHVSRQVLELOLWLHV�
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• (IIHFWLYH�LQFHQWLYHV�PXVW�EH�HVWDEOLVKHG��,Q�WKH�YLHZ�RI�WKH�VWXG\�JURXS��WKH�$LU
)RUFH��IRU�H[DPSOH��KDV�QRW�XVHG�LQFHQWLYHV�HIIHFWLYHO\
DQG�E\�LQFHQWLYHV�WKH
UHSRUW�LQGLFDWHV�WRXJK�FRQWUDFWXDO�WHUPV�WKDW�HQVXUH�WKH�FRQWUDFWRU�SD\V�LI
VXVWDLQPHQW�FRVWV�DUH�QRW�FRQWDLQHG��,W�LV�JRLQJ�WR�WDNH�WRXJK�LQFHQWLYHV�WR�JHW
SHRSOH
V�DWWHQWLRQ�LQ�VXFK�D�ZD\�WKDW�HYHU\RQH�JHWV�RQ�ERDUG�VXSSRUWLQJ�WKH�&276
HQYLURQPHQW��6RPH�H[DPSOHV�RI�HIIHFWLYH�LQFHQWLYL]LQJ�DUH�WKH�0DWHULDO�,QVSHFWLRQ
DQG�5HFHLYLQJ�5HSRUW��''������DQG�WKHQ�WKH�1DY\
V�VXEPDULQH�SURJUDP�ILYH�\HDUV
ODWHU��$QRWKHU�H[DPSOH�LV�WKH�-'$0�ZDUUDQW\�WKDW�SXW�WKH�FRQWUDFWRU�RQ�WKH�KRRN
IRU����\HDUV�

• 7KH�DFTXLVLWLRQ�FRPPXQLW\�PXVW�HVWDEOLVK�SROLF\�WKDW�ZLOO�EHFRPH�D�IUDPHZRUN�IRU
&276�VXFFHVV��2QFH�D�IUDPHZRUN�LV�LQ�SODFH��WKH�DFTXLVLWLRQ�FRPPXQLW\�FDQ�GULYH
LQGXVWU\�WR�VXSSRUW�ZKDW�'R'�ZDQWV�WR�GR�ZLWK�&276�PXFK�IDVWHU�WKDQ�'R'�KDV�LQ
WKH�SDVW�

• 3HUVRQQHO�HYDOXDWLRQ�WHFKQLTXHV�PXVW�EH�GHYHORSHG�VSHFLILFDOO\�WR�LGHQWLI\�WKH�VNLOOV
DQG�H[SHULHQFH�WKH�DFTXLVLWLRQ�FRPPXQLW\�ZDQWV�SHRSOH�WR�EULQJ�WR�&276�LQWHQVLYH
V\VWHPV�

• (GXFDWLRQ�DQG�WUDLQLQJ�RQ�&276�V\VWHPV�VKRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�'HIHQVH
6\VWHPV�0DQDJHPHQW�&ROOHJH��'60&��FXUULFXOXP�

• /HVVRQV�OHDUQHG�PXVW�EH�FDSWXUHG�UHJXODUO\��$V�&276�EDVHG�V\VWHPV�DUH�VWLOO
HYROXWLRQDU\��WKH�VWXG\�JURXS�UHFRPPHQGV�SHULRGLF��DW�OHDVW�DQQXDO��UHYLHZ�DQG��DV
QHZ�OHVVRQV�DUH�OHDUQHG��UHYLVLRQ�
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��

$FTXLVLWLRQ�6WUDWHJ\�DQG�&276�6XFFHVV

������29(59,(:

$FTXLVLWLRQ�ODZ�JHQHUDOO\�LV�DGHTXDWH�WR�VXSSRUW�&276��DOWKRXJK�WKHUH�VWLOO�H[LVW�FRORU
RI�PRQH\�DQG�GHSRW�LVVXHV��7KH�VWXG\�JURXS�EHOLHYHV�WKHVH�LVVXHV�FDQ�EH�UHVROYHG�LQ�WKH
QHDU�WHUP�

&276�LPSOHPHQWDWLRQ�SROLF\�PXVW�GULYH�WKH�DFTXLVLWLRQ�VWUDWHJ\��LQFOXGLQJ�VXEVHTXHQW
VRXUFH�VHOHFWLRQ�DQG�SURJUDP�PDQDJHPHQW�

)LJ������&276�DQG�$FTXLVLWLRQ�6WUDWHJ\

Key Elements of COTS Policy

Requirements Tools

• Flexible Req’ts & Specs
• Open System Architecture &

Spiral Dev & Test
• Incentivize Contractor to

address support
• Cost criterion: Lowest TOC
• Assess Contractor’s COTS exp

• Contractor COTS Mgt process
(Assess, Select, Refresh, etc)

• Analysis of COTS<=>Custom Apps
• Understand Marketplace
• Application Matches COTS
• No Mod of COTS

• Trade everything
• Collocated IPT

Education &
Training

Policy

• Annual review of COTS experience
• Web site for COTS-based systems information

RReeccoommmmeennddaatt iioonn::  PPrreeppaarree  &&  iimmpplleemmeenntt   aa  ppooll iiccyy  ffoorr   aaccqquuiissii tt iioonn  aanndd
ssuussttaaiinnmmeenntt  ooff   CCOOTTSS--bbaasseedd  ssyysstteemmss

Systems

• Dev COTS TOC Model
• Dev contractor/SPO

evaluation techniques
• Consortia Participation

Review

Acq Strategy Source
Selection

Program
Mgt
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������$&48,6,7,21�675$7(*<�$1'�)/(;,%/(�5(48,5(0(176

7KH�VWXG\�JURXS�UHSHDWHGO\�HPSKDVL]HV�KRZ�LPSRUWDQW�IOH[LEOH�UHTXLUHPHQWV�DUH�WR
&276�V\VWHP�VXFFHVV��7KLV�IDFW�PXVW�EH�LQFRUSRUDWHG�LQWR�DFTXLVLWLRQ�VWUDWHJ\�
6WUDWHJLVWV�DQG�WKRVH�ZKR�UHYLHZ�WKH�VWUDWHJ\�PXVW�DVN��DUH�WKH�UHTXLUHPHQWV
DSSURSULDWHO\�IOH[LEOH"�:KLFK�UHTXLUHPHQWV��LI�DQ\��DUH�QHJRWLDEOH"

7KH�FUXFLDO�SRLQW�LV�WR�DVN�WKLV�TXHVWLRQ��WR�FRQGXFW�WKLV�UHYLHZ��:LWKRXW�WKLV�W\SH�RI
UHYLHZ��VRPHRQH�PLJKW�SXOO�D�UHTXLUHPHQW�RXW�RI�ERLOHUSODWH�VRPHZKHUH��IDLO�WR�WDLORU�LW
WR�WKH�WDVN��DQG�HQG�XS�GULYLQJ�WKH�SURMHFW�DZD\�IURP�DSSURSULDWH�&276�XWLOL]DWLRQ�

������$&48,6,7,21�675$7(*<�$1'�,1'8675<�$1'�86(5

,192/9(0(17

7R�PDNH�D�&276�V\VWHP�HIIHFWLYH��WKH�DFTXLVLWLRQ�VWUDWHJ\�DOVR�PXVW�LQYROYH�LQGXVWU\�
,QGXVWU\�LQYROYHPHQW�PXVW�WDNH�SODFH�LQ�WKH�FRQFHSWXDO�SODQQLQJ�SKDVH��LQ�FRQFHUW�ZLWK
XVHUV
LQ�RWKHU�ZRUGV��EHIRUH�WKH�2SHUDWLRQDO�5HTXLUHPHQWV�'RFXPHQW��25'��DQG�WKH
5HTXHVW�IRU�'HYLDWLRQ��5)'��

7KH�XVHUV�EULQJ�WR�WKH�VWUDWHJ\�WDEOH�WKHLU�QHHG�DQG�WKHLU�LGHDV�DQG�FRQFHSWV�RQ�KRZ�WR
PHHW�WKDW�QHHG��,QGXVWU\�FDQ�EULQJ�WR�WKH�WDEOH�LQIRUPDWLRQ�RQ�KRZ�WKDW�QHHG�FDQ�EH
DGGUHVVHG�E\�&276�

������$&48,6,7,21�675$7(*<�$1'�23(1�$5&+,7(&785(

2SHQ�V\VWHP�DUFKLWHFWXUH�LV�FULWLFDO�WR�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�&276��3OXJ�DQG�
SOD\�DOORZV�&276�EDVHG�V\VWHPV�WR�HYROYH�ZLWK�WKH�WHFKQRORJ\�DQG�VHDPOHVVO\�PDNH
XSJUDGHV��2QH�DVSHFW�RI�DFTXLVLWLRQ�VWUDWHJ\�UHYLHZ�PXVW�EH�WR�HQVXUH�RSHQ�V\VWHP
DUFKLWHFWXUH�LV�LQ�SODFH�

������$&48,6,7,21�675$7(*<�$1'�,1&(17,9,=,1*�&2175$&7256

$FTXLVLWLRQ�VWUDWHJ\�UHYLHZ�PXVW�LQFOXGH�DQ�HYDOXDWLRQ�RI�LQFHQWLYHV��,Q�SDUWLFXODU��ZKDW
LQFHQWLYHV�H[LVW�IRU�WKH�VXSSOLHU�WR�SURYLGH�FUHGLEOH�HVWLPDWHV�RI�VXVWDLQPHQW�FRVWV�DQG
WR�FRQWDLQ�VXVWDLQPHQW�FRVWV�RQFH�WKH�SURGXFW�LV�VHOHFWHG"

������$&48,6,7,21�675$7(*<�$1'�72&

72&��QRW�DFTXLVLWLRQ�RU�IO\DZD\�FRVWV��PXVW�EH�WKH�VRXUFH�VHOHFWLRQ�FULWHULD���2QH
VXSSRUW�WRRO�WKDW�LV�UHTXLUHG�IRU�VXFFHVVIXO�&276�LPSOHPHQWDWLRQ�LV�WKH�72&�PRGHO�
0RGHOV�DUH�FRPPHUFLDOO\�DYDLODEOH�

72&�PXVW�GHWHUPLQH�WKH�VXLWDELOLW\�RI�&276��3HUKDSV�D�FXVWRP�GHVLJQ�LV�DSSURSULDWH�
%XW�WKLV�GHFLVLRQ�VKRXOG�EH�PDGH�EDVHG�RQ�WUDGH�DQDO\VLV��QRW�E\�HGLFW�
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3URJUDP�PDQDJHUV��30V��PXVW�VXSSRUW�&276�E\�FRQGXFWLQJ�DSSURSULDWH�WUDGH�RIIV�WKDW
LPSDFW�72&��30V�DOVR�PXVW�HQIRUFH�RQJRLQJ�LQWHUDFWLRQ�EHWZHHQ�WKH�JRYHUQPHQW�DQG
WKH�FRQWUDFWRU��WKURXJK�,37V��SUHIHUDEO\�FROORFDWHG���,37�FROORFDWLRQ�FDQ�EH�GLIILFXOW��DW
WKH�PLQLPXP��,37V�VKRXOG�PHHW�LQ�FRPPRQ�IDFLOLWLHV�ZKHQ�WKH\�JHW�WRJHWKHU�

)LJ������$FTXLVLWLRQ�6WUDWHJ\�DQG�7RWDO�2ZQHUVKLS�&RVW

������$&48,6,7,21�675$7(*<�$1'�6285&(�6(/(&7,21

$FTXLVLWLRQ�VWUDWHJLVWV�PXVW�GHYHORS�WHFKQLTXHV�WR�HYDOXDWH�WKH�SRWHQWLDO�FRQWUDFWRU�DQG
WKH�JRYHUQPHQW�SURJUDP�RIILFH�RQ�WKHLU�DELOLW\�WR�GHYHORS�DQG�PDQDJH�D�WRXJK�&276�
LQWHQVLYH�V\VWHP�

��������&RQWUDFWRU�([SHULHQFH�ZLWK�&276

7KH�DFTXLVLWLRQ�VWUDWHJ\�UHYLHZ�PXVW�DVVHVV�WKH�FRQWUDFWRU
V�SDVW�H[SHULHQFH�ZLWK
&276��,Q�&276�V\VWHPV��WKHUH�LV�D�YHU\�VWURQJ�FRUUHODWLRQ�EHWZHHQ�H[SHULHQFH
�LQFOXGLQJ�ORQJHYLW\��DQG�VXFFHVV�

$V�ZLWK�DQ\�QHZ�V\VWHP��LW�PD\�EH�WKDW��LQLWLDOO\��QRW�WKDW�PDQ\�FRQWUDFWRUV�KDYH
H[SHULHQFH��LQ�IDFW��HYHU\�ELGGHU�PLJKW�EH�HOLPLQDWHG�RQ�WKDW�JURXQG��1HYHUWKHOHVV�
PDNLQJ�H[SHULHQFH�D�IDFWRU�LQ�DFTXLVLWLRQ�VWUDWHJ\�WHOOV�SRWHQWLDO�ELGGHUV�WKDW�'R'�LV
VHULRXV�DERXW�&276��%LGGHUV�ZLOO�ILJXUH�RXW�D�ZD\�WR�REWDLQ�H[SHULHQFH�DQG�WR
GHPRQVWUDWH�WKDW�WKH\�KDYH�SURFHVVHV�LQ�SODFH�WR�EH�VXFFHVVIXO�

Key Elements of COTS Policy -
The Program Management

••  CCoonndduucctt  tt rraaddee--ooff ff   aannaallyysseess  ooff   aall ll   cchhaannggeess   vvss  TTOOCC
••  EEnnffoorrccee  oonnggooiinngg  iinntteerraaccttiioonn  bbeettwweeeenn  ggoovveerrnnmmeenntt  ppeerrssoonnnneell  ((ooppss  &&

aaccqquuiissiittiioonn))  aanndd  pprriimmee  ccoonnttrraaccttoorr  iinn  IInntteeggrraatteedd  PPrroodduucctt   TTeeaammss
−−  FFaacciilliittaatteess  ttrraaddeess  bbeettwweeeenn  rreeqquuiirreemmeennttss  &&  TTOOCC
−−  CCoollllooccaattee  iiss  pprreeffeerraabbllee
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��������&RQWUDFWRU�3URFHVVHV

)RU�&276��WKH�VRXUFH�VHOHFWLRQ�HYDOXDWLRQ�PXVW�GHWHUPLQH�LI�SURFHVVHV�DUH�LQ�SODFH�IRU
VHOHFWLQJ��LQWHJUDWLQJ��VXSSRUWLQJ��DQG�UHIUHVKLQJ�&276�

��������&RQWUDFWRU�8QGHUVWDQGLQJ�RI�WKH�&RPPHUFLDO�0DUNHWSODFH

7KH�JRYHUQPHQW�PXVW�HYDOXDWH�ZKHWKHU�FRQWUDFWRUV�XQGHUVWDQG�WKH�FRPPHUFLDO
PDUNHWSODFH��:KDW�LV�WKH�FRQWUDFWRU�GRLQJ��IRU�H[DPSOH��LQ�WKH�DUHD�RI�5	'"�7KLV
HYDOXDWLRQ��LQFLGHQWDOO\��LV�H[DFWO\�ZKDW�KDSSHQV�ZKHQ�FRPPHUFLDO�FRPSDQLHV�HYDOXDWH
SRWHQWLDO�VXSSOLHUV�

$Q�HOHFWURQLFV�FRPSDQ\��IRU�H[DPSOH��PD\�JR�LQWR�D�SRWHQWLDO�VXSSOLHU
V�VHPL�
FRQGXFWRU�RSHUDWLRQ�DQG�VFUXE�LW�IRU�WZR�ZHHNV��,W�LV�QRW�HQRXJK�IRU�WKH�HOHFWURQLFV
FRPSDQ\�WR�HYDOXDWH�WKH�SURGXFW��7KH\�ZDQW�WR�NQRZ��ZKDW�SURFHVVHV�DUH�LQ�SODFH"�&DQ
WKH�VHPL�FRQGXFWRU�GHSDUWPHQW�PDNH�LW�LQ�WKH�PDQXIDFWXULQJ�UDFH"�$UH�WKH�HTXLSPHQW
DQG�SHUVRQQHO�VXIILFLHQW�DQG�XS�WR�VSHHG"

7KH�VWXG\�JURXS�VWURQJO\�FRQFOXGHG�WKDW�WKH�DFTXLVLWLRQ�ZRUNIRUFH�QR�ORQJHU�FDQ�OHW�WKH
SURGXFW�GR�DOO�WKH�WDONLQJ��5DWKHU��DFTXLVLWLRQ�SHUVRQQHO�PXVW�GLJ�LQWR�WKH�VXSSOLHU
V
ZKROH�VLWXDWLRQ��7RR�PDQ\�WLPHV�&276�KDYH�IDLOHG�EHFDXVH�QR�RQH�ORRNHG�EHKLQG�WKH
SURGXFW��IRU�H[DPSOH��WR�WKH�SURFHVVHV�RU�SHUVRQQHO�RU�5	'�GHSDUWPHQW�

)LJ������5ROH�RI�WKH�&RQWUDFWRU�LQ�&276�,PSOHPHQWDWLRQ�6XFFHVV

������$&48,6,7,21�675$7(*<�$1'�352'8&7�6(/(&7,21

)XQFWLRQDOO\��&276�SURGXFWV�PXVW�ILW�UHTXLUHPHQWV�IDLUO\�FORVHO\��7R�PDNH�WKDW�FDOO
GXULQJ�WKH�DFTXLVLWLRQ�VWUDWHJ\�UHYLHZ��WKH�DFTXLVLWLRQ�FRPPXQLW\�DQG�RWKHUV�PXVW
EHFRPH�YHU\�IDPLOLDU�ZLWK�WKHVH�SURGXFWV�

Key Elements of COTS Policy -
Source Selection Evaluation

••  EEvvaalluuaattee  ccoonntt rraaccttoorr ’’ss  CCOOTTSS  pprroocceesssseess   ffoorr  aasssseessssiinngg,,  sseelleeccttiinngg,,  iinntteeggrraattiinngg,,
ssuuppppoorrttiinngg  aanndd  rreeffrreesshhiinngg

••  UUssee  TTOOCC  ttoo  ddeetteerrmmiinnee  ssuuii ttaabbii ll ii ttyy  ooff   CCOOTTSS  vvss..  ccuussttoomm  pprroodduuccttss
••  AAsssseessss  ccoonnttrraaccttoorr’’ss  uunnddeerrssttaannddiinngg  ooff  tthhee  ccoommmmeerrcciiaall   mmaarrkkeettppllaaccee  aanndd

rreelleevvaanntt  CCOOTTSS  pprroodduuccttss
••  EEnnssuurree  ssyysstteemm  aappppll iiccaatt iioonn  mmaattcchheess  tthhee  CCOOTTSS  pprroodduucctt  ffuunnccttiioonnaalliittyy
••  VVeerriiffyy  ccoonnttrraaccttoorr  pprrooppoosseess  ttoo  uussee  CCOOTTSS  pprroodduuccttss  wwiitthhoouutt  mmooddii ff iiccaatt iioonn
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7R�IDFLOLWDWH�SURGXFW�NQRZOHGJH��'R'�VKRXOG�VHHN�FRPPRQDOLW\�DFURVV�V\VWHPV�
%HFDXVH�RI�WKH�HFRQRPLHV
NQRZOHGJH�DQG�RWKHUZLVH
EHVW�SUDFWLFH�FRPSDQLHV�DOVR�DUH
ZRUNLQJ�WR�HQKDQFH�FRPPRQDOLWLHV�DFURVV�SURGXFW�OLQHV�

������$&48,6,7,21�675$7(*<�$1'�&276�02',),&$7,21

7KH�VWXG\�JURXS�PDGH�D�VWURQJ�VWDWHPHQW�WKDW�PRGLILFDWLRQV�RI�&276�DUH�LQDGYLVDEOH�
$JDLQ��LI�D�PRGLILFDWLRQ�LV�SURSRVHG��LW�LV�FULWLFDO�WKDW�HYHU\RQH�XQGHUVWDQG�DOO�WKH
LPSOLFDWLRQV�

VOLGH���

)LJ������6WUDWHJLF�*RDOV�IRU�&276�,PSOHPHQWDWLRQ�6XFFHVV

Key Elements of COTS Policy -
Acquisition Strategy Review

••  AAllll  ooppeerraattiioonnaall  rreeqquuiirreemmeennttss   aanndd  pprrooccuurreemmeenntt  ssppeeccii ff iiccaatt iioonnss   sshhoouulldd  bbee
nneeggoott iiaabbllee

−−  FFooccuuss  oonn  tthhee  oouuttppuutt  rraatthheerr  tthhaann  tthhee  iinnppuutt
−−  IInnvvoollvvee  iinndduussttrryy  bbeeffoorree  OORRDD  aanndd  RRFFPP  aarree  ffiinnaalliizzeedd

••  OOppeenn  ssyysstteemm  aarrcchhii tteeccttuurree  &&  ssppiirraall   ddeevveellooppmmeenntt   eesssseennttiiaall
••  IInncceennttiivviizzee  pprr iimmee  ccoonntt rraaccttoorr   ttoo  pprroovviiddee  aa  ccrreeddiibbllee  eessttiimmaattee  ooff  ssuuppppoorrtt  ccoossttss
••  UUssee  TToottaall   OOwwnneerrsshhiipp  CCoosstt  aass  ssoouurrccee  sseelleeccttiioonn  ccoosstt  ccrriitteerriioonn
••  AAsssseessss  tthhee  ccoonnttrraaccttoorr’’ss  ppaasstt  eexxppeerriieennccee  eemmppllooyyiinngg  CCOOTTSS  pprroodduuccttss
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��

7KH�7UDLQLQJ�,PSHUDWLYH

������,1)250$7,21�6+$5,1*

$V�D�EDFNGURS�WR�IRUPDO�WUDLQLQJ�SURJUDPV��WKH�VWXG\�JURXS�UHFRPPHQGV�SDUWLFLSDWLRQ
LQ�FRQVRUWLD�DV�D�ZD\�WR�EHFRPH�HGXFDWHG�RQ�ERWK�VRIWZDUH�DQG�KDUGZDUH�&276�
&RPSXWHU�$LGHG�/LIH�&\FOH�(YDOXDWLRQ��&$/&(���IRU�H[DPSOH��DW�WKH�8QLYHUVLW\�RI
0DU\ODQG�LV�GRLQJ�D�ORW�RI�JRRG�ZRUN�LQ�REWDLQLQJ�JRYHUQPHQW�IXQGLQJ�

$QRWKHU�FRQVRUWLXP�LV�WKH�,QWHURSHUDELOLW\�&OHDULQJKRXVH��7KH�&OHDULQJKRXVH�LV�MXVW
JHWWLQJ�RII�WKH�JURXQG��VR�WKHUH�LV�QRW�PXFK�LQIRUPDWLRQ�DERXW�LW��3UHVXPDEO\��WKH
&OHDULQJKRXVH�ZLOO�EH�D�UHSRVLWRU\�RI�H[SHULHQFHV�ZLWK�&276��,GHDOO\��LI�VRPHRQH
SURSRVHV�D�&276��DFTXLVLWLRQ�PDQDJHUV�VKRXOG�EH�DEOH�WR�FKHFN�ZLWK�WKH�&OHDULQJKRXVH
WR�VHH�KRZ�WKDW�SURGXFW�KDV�ZRUNHG�IRU�RWKHUV��ZKDW�SUREOHPV�DURVH��ZKDW�TXHVWLRQV
VKRXOG�EH�DVNHG�

)LJ������7DVNV�WR�6XSSRUW�&276�7UDLQLQJ

������7+(�&276�75$,1,1*�,03(5$7,9(

'R'�PXVW�FRQGXFW�D�VXEVWDQWLDO�DPRXQW�RI�WUDLQLQJ�WR�VXSSRUW�HIIHFWLYH�LPSOHPHQWDWLRQ
RI�&276�V\VWHPV�

7KH�VWXG\�JURXS�HQFRXUDJHG�'60&��WKH�$UPHG�)RUFHV�,QVWLWXWH�RI�7HFKQRORJ\
�$),7���DQG�RWKHUV�WR�LQFRUSRUDWH�&276�V\VWHPV�LQWR�WKH�FXUULFXOXP��6(,�DOUHDG\�KDV
GHYHORSHG�D�QXPEHU�RI�WUDLQLQJ�PRGXOHV�

7KHUH�PXVW�EH�D�SURFHVV�RI�FHUWLILFDWLRQ�DW�DOO�OHYHOV�

Key Elements of COTS Policy -
 Source Selection Support Tools

••  DDeevveelloopp  TTOOCC  aannaallyyssiiss  MMooddeell //TToooollss   wwiitthh  CCOOTTSS  ccoosstt  ffaaccttoorrss
−−  RReeffrreesshh,,  rreewwrriittee  pprroocceedduurreess,,  rreettrraaiinn,,  eettcc..

••  DDeevveelloopp  eevvaalluuaatt iioonn  tteecchhnniiqquueess   tthhaatt  ffooccuuss  oonn  ccoonntt rraaccttoorr  &&  pprrooggrraamm  ooffff iiccee
ccaappaabbii ll ii ttyy  ttoo  pprroodduuccee  CCOOTTSS--BBaasseedd  ssyysstteemmss

••  PPaarr tt iicciippaattee  iinn  ccoonnssoorrtt iiaa  tthhaatt  sshhaarree  CCOOTTSS  pprroodduucctt  eexxppeerriieenncceess
−−  CCAALLCCEE  ffoorr  eelleeccttrroonniicc  ccoommppoonneennttss
−−  CCoonnssiiddeerr  IInntteerrooppeerraabbiilliittyy  CClleeaarriinngghhoouussee  ffoorr  ssooffttwwaarree,,  bbaasseedd  oonn  pprrooggrreessss

aasssseessssmmeenntt  ooff  tthhiiss  eemmeerrggiinngg  oorrggaanniizzaattiioonn
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)LJ������&276�7UDLQLQJ�*RDOV

��������7UDLQLQJ�(PSKDVLV

7R�VXSSRUW�WKH�WUDQVLWLRQ�WR�&276�LQWHQVLYH�V\VWHPV��HGXFDWLRQ�PXVW�WDNH�RQ�DQ
HPSKDVLV�GLIIHUHQW�IURP�LQ�WKH�SDVW��LW�PXVW�WHDFK�SHRSOH�KRZ�WR�DVN�WKH�FRUUHFW
TXHVWLRQV�

7KH�FKDOOHQJH�LQ�&276�HGXFDWLRQ�LV�WR�WUDQVODWH�WKH�LPSHUDWLYH
WHDFK�SHRSOH�WR�DVN�WKH
FRUUHFW�TXHVWLRQV
LQWR�D�FXUULFXOXP�WKDW�IRFXVHV�RQ��KRZ�WR��UDWKHU�WKDQ�WKH�WKHRU\�RI
&276�V\VWHPV�

$��KRZ�WR��IRFXV�HQFRPSDVVHV�WKH�ZD\�SHRSOH�WKLQN�DQG�EHKDYH��,W�LV�QRW�VRPHWKLQJ
WKDW�FDQ�EH�DFFRPSOLVKHG��IRU�H[DPSOH��LQ�D�WZR�GD\�EULHILQJ���7KHUH�PXVW�EH�VXIILFLHQW
WLPH�DQG�RSSRUWXQLW\�IRU�SHRSOH�WR�GR�H[HUFLVHV�DQG�LQWHUQDOL]H�WKH�DQDO\WLFDO�SURFHVV�

������ �7KH�5ROH�RI�WKH�%XUQLQJ�3ODWIRUP

3DUW�RI�WKH�NQRZOHGJH�RI�KRZ�WR�DVN�WKH�FRUUHFW�TXHVWLRQV�FRPHV�IURP�WUDLQLQJ��%XW
DQRWKHU�SDUW�RI�WKLV�NQRZOHGJH�LV�VSXUUHG�E\�D�EXUQLQJ�SODWIRUP
SHRSOH�PXVW�SHUFHLYH
WKDW�WKH\�PXVW�JHW�ZLWK�WKH�SURJUDP�RU�WKH\�ZLOO�EH�OHIW�EHKLQG��2QO\�WKHQ�ZLOO�WUDLQLQJ
WXUQ�SHRSOH�IURP�WKH�LQWHOOHFWXDOO\�FXULRXV�LQWR�UHDO�ZRUOG�&276�V\VWHP�DQDO\VWV�

������75$,1,1*�$1'�5(6285&(�$//2&$7,21

7LPH
ODFN�RI�LW��RI�FRXUVH
RIWHQ�LV�WKH�SUREOHP�LQ�FRQGXFWLQJ�DGHTXDWH�WUDLQLQJ�
7KHUH�DUH�PDQ\�SUHVVLQJ�WUDLQLQJ�QHHGV�WKDW�PXVW�EH�DGGUHVVHG��IRU�H[DPSOH��LQ�D����
ZHHN�ORQJ�FXUULFXOXP��+RZ�GR�ZH�SULRULWL]H�WUDLQLQJ"�+RZ�GR�ZH�MXVWLI\�WKH�DPRXQW�RI
WLPH�ZH�UHTXLUH�SHUVRQQHO�WR�VSHQG�DZD\�IURP�WKHLU�SURJUDPV�DQG�LQ�WUDLQLQJ"

Key Elements of COTS Policy -
Education and Training

••  IInnccrreeaassee  CCOOTTSS  ccoommppeetteennccyy  aatt   aall ll   lleevveellss  ffoorr  wwoorrkkffoorrccee
−−  IIddeennttiiffyy  aauuddiieenncceess,,  rreeqquuiirreedd  sskkiillllss,,  kknnoowwlleeddggee  aanndd  aabbiilliittiieess
−−  DDeevveelloopp  rreeqquuiirreedd  eedduuccaattiioonn  aanndd  ttrraaiinniinngg  ccoouurrsseess
−−  RReeqquuiirree  ttrraaiinniinngg  aatt  ffrroonntt  eenndd  ooff    pprrooggrraammss  aassssiiggnneedd  ttoo  PPrrooggrraamm

EExxeeccuuttiivvee  OOffffiicceerr  ((PPEEOO))  aanndd  DDeessiiggnnaatteedd  AAccqquuiissiittiioonn
CCoommmmaannddeerr  ((DDAACC))

••  EEnnccoouurraaggee  DDSSMMCC,,  AAFFIITT  ttoo  iinnccoorrppoorraattee  CCOOTTSS  ttooppiiccss  iinnttoo  tthheeii rr
ccuurrrr iiccuulluumm

••  IInncclluuddee  CCOOTTSS  mmaatteerriiaall  iinn  ccoonntt rraacctt iinngg  ooffff iicceerr   aanndd  aaccqquuiissii tt iioonn  ooff ff iicceerr
cceerr tt ii ff iiccaatt iioonn  pprrooggrraammss

••  MMaakkee  CCOOTTSS  gguuiiddeelliinneess  aavvaaiillaabbllee  vviiaa  DDeeffeennssee  AAccqquuiissiittiioonn  DDeesskkbbooookk
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1LQHW\�SHUFHQW�RI�SURJUDPV�DUH�GHILFLHQW�LQ�KRZ�WKH\�PDQDJH�VRIWZDUH���'R'�PXVW�GR
PRUH�WUDLQLQJ�RQ�VRIWZDUH�PDQDJHPHQW��,V�WKDW�WKH�ELJJHVW�QHHG�IRU�WKH�SHUVRQ�JRLQJ
EDFN�WR�WKH�ILHOG"�2U�LV�&276�D�KLJKHU�SULRULW\"

7KLV�GLOHPPD�LOOXVWUDWHV�KRZ�FULWLFDO�LW�LV�WKDW�WKH�&276�WUDLQLQJ�WKDW�LV�FRQGXFWHG�EH
HIIHFWLYH��'R'�FDQQRW�DIIRUG�WR�SXW�WLPH�LQWR�WUDLQLQJ�WKDW�GRHVQ
W�JHW�WKH�MRE�GRQH�
WKDW��ZKHQ�LW
V�RYHU��WKH�WUDLQLQJ�HQGV�XS�LQ�WKH��WKDW�ZDV�LQWHUHVWLQJ��EXW�QRW�SUDFWLFDO�
ILOH�

������6758&785,1*�&276�75$,1,1*

7KH�PDMRULW\�RI�'R'�HGXFDWLRQDO�UHTXLUHPHQWV�DUH�GHWHUPLQHG�E\�IXQFWLRQDO�DFTXLVLWLRQ
ERDUGV��&276��KRZHYHU��DUH�QRW�ZLWKLQ�WKH�SXUYLHZ�RI�D�GHIHQVH�IXQFWLRQDO�DFTXLVLWLRQ
ERDUG��7KLV�ODFN�RI�ERDUG�LQSXW�PDNHV�LW�GLIILFXOW�WR�NQRZ�KRZ�WR�VWUXFWXUH�&276
HGXFDWLRQ��'R'�PXVW�UHYLHZ�WUDLQLQJ�DFURVV�DOO�WHQ�IXQFWLRQDO�DUHDV�

• :KDW�NQRZOHGJH�GRHV�'R'�QHHGV�LWV�SHRSOH�WR�DFTXLUH�WR�VXFFHVVIXOO\�LPSOHPHQW
&276"

• +RZ�GR�ZH�PHDVXUH�ZKHQ�SHRSOH�KDYH�DFTXLUHG�VXIILFLHQW�&276�NQRZOHGJH"

• 'RHV�WKH�WUDLQLQJ�OLQN�DQG�LQWHJUDWH�DOO�WKH�FRXUVHV�LQ�D�ZD\�WKDW�SURYLGHV�WKH
DFTXLVLWLRQ�ZRUNIRUFH�ZLWK�D�FRPSOHWH�WRRO�NLW"

������3$67�75$,1,1*�$1'�,1)250$7,21�6+$5,1*�,1,7,$7,9(6

,Q�������DQ�DFTXLVLWLRQ�FRXQFLO�LQ�WKH�3HQWDJRQ�FUHDWHG�D�FRPSUHKHQVLYH�FRUH�ERG\�RI
NQRZOHGJH�RQ�VLPXODWLRQ��7KH�LQWHQW�ZDV�WR�JLYH�WKLV�FRUH�ERG\�RI�NQRZOHGJH�WR�HDFK
IXQFWLRQDO�ERDUG���(DFK�ERDUG��WKHQ��ZDV�WR�UHYLHZ�KRZ�WKDW�FRUH�ERG\�RI�NQRZOHGJH
VKRXOG�EH�LQFRUSRUDWHG�LQWR�WKHLU�SLHFH�RI�WKH�SX]]OH��:KLOH�WKDW�JRDO�ZDV�QHYHU
UHDFKHG��WKDW�LV�WKH�VRUW�RI�SURFHVV�QHHGHG�IRU�&276�

������75$,1,1*�0$7(5,$/6

&276�JXLGHOLQHV�PXVW�EH�DYDLODEOH��7KH�6'��KDQGERRN
'R'�6WDQGDUGL]DWLRQ
'LUHFWRU\��D�KDQGERRN�IRU�EX\LQJ�FRPPHUFLDO�	�1',V�
FRYHUV�&276�DQG�1',
DFTXLVLWLRQ��,W�KDV�EHHQ�RXW�TXLWH�D�ZKLOH��%XW�WKH�DFTXLVLWLRQ�FRPPXQLW\�PXVW�JR
EH\RQG�H[LVWLQJ�JXLGHOLQHV�WR�ORRN�DW�WKH�EHVW�SUDFWLFH�FRPSDQLHV��WDNH�WKHLU�H[SHULHQFH
DQG�XVH�LW�WR�JHW�D�EHWWHU�XQGHUVWDQGLQJ�RI��KRZ�WR��

:KLOH�D�ORW�RI�LQIRUPDWLRQ�RQ�&276�H[LVWV��UHODWLYHO\�OLWWOH�RI�LW�LV�TXDOLW\�JXLGDQFH��$
JRRG�SODFH�WR�VWDUW�LV�WKH�6(,�ZKLWH�SDSHU��'R'�WUDLQHUV�FRXOG�WDNH�VRPHWKLQJ�OLNH�WKDW
DQG�XSJUDGH�LW�ZLWK�VRPH�JRRG�FDVH�VWXGLHV�
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)LJ������&276�7UDLQLQJ�0DWHULDOV��&RQWHQW

������75$,1,1*�0867�%(�&21'8&7('�:,7+,1�$�6833257,9(�32/,&<

,1)5$6758&785(

'R'�PXVW�HQVXUH�WKDW�LWV�SROLF\�VWUXFWXUH�EDFNV�XS�WKH�V\VWHPV�LW�LV�WU\LQJ�WR
LPSOHPHQW�

1LQHW\�SHUFHQW�RI�WKH�WLPH�ZKHQ�WKH�GHVLUHG�UHVXOWV�DUH�QRW�EHLQJ�DFKLHYHG��LW�LV�EHFDXVH
HLWKHU�WKHUH�LV�D�VWUXFWXUDO�OLPLWDWLRQ�RU�SHRSOH�KDYH�QRW�EHHQ�SURYLGHG�WKH�ULJKW�WRROV�WR
DFFRPSOLVK�WKH�FKDQJH��7KXV��&276�JXLGHOLQHV�DQG�&276�WUDLQLQJ�DUH�QRW�WKH�ZKROH
SLFWXUH��'R'�PXVW�HQVXUH�WKDW�WKRVH�JXLGHOLQHV�DUH�RSHUDWLQJ��DQG�WKDW�&276�WUDLQLQJ�LV
EHLQJ�FRQGXFWHG��ZLWKLQ�D�VXSSRUWLYH�SROLF\�LQIUDVWUXFWXUH�

������ �&DVH�VWXG\��3HUIRUPDQFH�%DVHG�6HUYLFH�&RQWUDFWLQJ

3HUIRUPDQFH�EDVHG�VHUYLFHV�FRQWUDFWLQJ�KDV�EHHQ�SXVKHG�VLQFH�������,W�LV�QRW�D�GLIILFXOW
VW\OH�RI�FRQWUDFWLQJ��EXW�WKH�SUREOHP�ZDV�WKDW�WKH�LQIUDVWUXFWXUH�DQG�SROLF\�VWUXFWXUH
ZDV�VHW�XS�WR�GR�VRPHWKLQJ�HOVH��7KH�UHJXODWLRQV�KDG�QRW�EHHQ�FKDQJHG�WR�VXSSRUW
SHUIRUPDQFH�EDVHG�FRQWUDFWLQJ��1R�PDWWHU�ZKDW�V\VWHP�ZH�VD\�ZH�ZDQW�WR�VHH
LPSOHPHQWHG��LW�LV�UHJXODWLRQV�WKDW�GHWHUPLQH�ZKDW�KDSSHQV�LQ�WKH�ILHOG�

������ �&DVH�6WXG\��5HYLVLRQ�RI�0DMRU�$FTXLVLWLRQ�'LUHFWLYHV

7KH�'R'�LV�LQ�WKH�SURFHVV�RI�UHYLVLQJ�LWV�0DMRU�$FTXLVLWLRQ�'LUHFWLYHV�������DQG
����5��7KH�GLUHFWLYHV�SUHVHQWO\�DUH�LQ�GUDIW�IRUP�

7KLV�LV�DQ�H[DPSOH�RI�ZKHUH�WKH�SROLF\�LQIUDVWUXFWXUH�PXVW�VXSSRUW�&276�LI�&276�LV�WR
EH�VXFFHVVIXO��6RPH�SHRSOH��KRZHYHU��DOUHDG\�VHH�DQ�LQWXLWLYH�GLVFRQQHFW�EHWZHHQ
������ZKLFK�SXWV�D�SULRULW\�RQ�&276��DQG�����5��ZKLFK�VHWV�RXW�WKH�WUDGLWLRQDO
GHFLVLRQ�PDNLQJ�KLHUDUFK\��DQG��WKXV��SXWV�D�SULRULW\�RQ�PRGLILFDWLRQV�DQG�XSJUDGHV
EHIRUH�FRQVLGHULQJ�&276��7KH�GLUHFWLYHV�PXVW�PDNH�WKH�SULRULWLHV�FOHDU�

Terms of Reference

••  CCaassee  ssttuuddiieess
••  IIddeennttiiffyy  eexxiissttiinngg  pprroocceesssseess  aanndd  ssttaannddaarrddss
••  PPrroovviiddee  gguuiiddeelliinneess

−−  AApppplliiccaabbiilliittyy
−−  PPrroocceesssseess  aanndd  ssttaannddaarrddss
−−  FFiieelldd  ssuuppppoorrtt
−−  MMeettrriiccss
−−  GGoovveerrnnmmeenntt  oovveerrssiigghhtt
−−  SSeeccuurriittyy
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������75$,1,1*�0867�,1&25325$7(�/(66216�/($51('

7KH�VWXG\�JURXS�UHFRPPHQGHG�SHULRGLF��DW�OHDVW�DQQXDO��UHYLHZ�DQG��DV�DSSURSULDWH�
UHYLVLRQ�FRQVLVWHQW�ZLWK�QHZ�OHVVRQV�OHDUQHG�RQ�&276�LQWHQVLYH�V\VWHPV�

7R�WKDW�HQG��WKH�1DY\�KDV�D�ZHE�VLWH�ZKHUH�WKH\�FROOHFW�LQIRUPDWLRQ�RQ�&276�
$FTXLVLWLRQ�5HYLHZ�KDV�D�ZHE�IRUXP�IRU�FRPPHUFLDO�DGYRFDWHV�

7KH�NH\�SRLQW�LV�WKDW�'R'�PXVW�HVWDEOLVK�UHSRVLWRULHV�WR�VXSSRUW�WKH�&276�OHDUQLQJ
FXUYH�

)LJ������&276�7UDLQLQJ��3HULRGLF�5HYLHZ�DQG�,QIRUPDWLRQ�6KDULQJ

Key Elements of COTS Policy -
 Review

••  SSppoonnssoorr  aannnnuuaall   rreevviieeww  ooff   CCOOTTSS  eexxppeerr iieennccee  oonn  AAFF  ssyysstteemmss
−−  FFooccuuss  oonn  eexxppeerriieenncceess  aanndd  lleessssoonnss  lleeaarrnneedd;;  ttaarrggeett

ppoolliiccyy  //iinnffrraassttrruuccttuurree  iimmpprroovveemmeennttss,,  uuppddaatteess  ttoo
eedduuccaattiioonn  &&  ttrraaiinniinngg

••  SSppoonnssoorr  wweebb  ssii ttee  ffoorr   CCOOTTSS--bbaasseedd  ssyysstteemmss  iinnffoorrmmaatt iioonn
((lleessssoonnss  lleeaarrnneedd,,  ccaassee  ssttuuddiieess,,  rreeffeerreenncceess,,  eettcc..))
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&RQFOXVLRQV

������6800$5<

7KH�VWXG\�JURXS
V�RYHUDUFKLQJ�FRQFOXVLRQ�ZDV�WKDW�&276�LV�UDGLFDOO\�GLIIHUHQW�IURP
WUDGLWLRQDO�DFTXLVLWLRQ�LQ�HYHU\�GLPHQVLRQ��7KLV�UDGLFDO�GLIIHUHQFH�LV�QRW�ZHOO�
DSSUHFLDWHG��DQG�QHLWKHU�DUH�WKH�FRPSOH[LWLHV�RI�&276�V\VWHPV��7KHVH�DUH�WKH�SHUYDVLYH
UHDVRQV�WKDW�SURJUHVV�WRZDUG�&276�LPSOHPHQWDWLRQ�LV�VORZ��,W�DOVR�LV�ZK\�SHRSOH�DUH
VWUXJJOLQJ�

)LJ������6XPPDU\��'LIIHUHQFHV�%HWZHHQ�0LO�6SHF�DQG�&276

������7+(�52$'�72�&276�68&&(66�,6�/21*

7KHUH�LV�D�GLUHFW�FRUUHODWLRQ�EHWZHHQ�ORQJHYLW\�LQ�&276�LQWHQVLYH�V\VWHPV�DQG�VXFFHVV
ZLWK�&276��7KLV�LV�EHFDXVH�&276�V\VWHPV�DUH�GLIILFXOW�WR�LPSOHPHQW��0RUHRYHU�
&276�DUH�QRW�D�SDQDFHD��7KDW�LQ�LWVHOI�LV�D�VXUSULVH�WR�VRPH�

1HYHUWKHOHVV��WKH�FRQVHQVXV�YLHZ�LV�WKDW�WKH�WUDQVLWLRQ�IURP�ROG�GHVLJQ�DQG�EXLOG
SUDFWLFHV�WR�QHZ�EX\�DQG�LQWHJUDWH�SUDFWLFHV�LV�JRLQJ�WR�KDSSHQ��ZKHWKHU�'R'�OLNHV�LW�RU
QRW��7KH�NH\�LV�WR�PDNH�WKH�WUDQVLWLRQ�KDSSHQ�PRUH�TXLFNO\��DQG�WR�DYRLG��RU�DW�OHDVW
PLQLPL]H��DOO�WKH�SDLQ�DQG�DJRQ\�

COTS is Radically Different

MMii ll   SSppeecc CCOOTTSS
••  RReeqquuiirreemmeennttss  ddrriivveenn MMaarrkkeett  ddrriivveenn
••  SSppeecc  ffooccuuss BBuussiinneessss  ppllaann  ffooccuuss
••  RRiiggiidd  rreeqquuiirreemmeennttss FFlleexxiibbllee  rreeqquuiirreemmeennttss
••  UUnniiqquuee  aarrcchhiitteeccttuurree OOppeenn  ssyysstteemm  aarrcchhiitteeccttuurree
••  OOwwnneerr  ccoonnttrroollss  eevvoolluuttiioonn MMaarrkkeett  ccoonnttrroollss  eevvoolluuttiioonn
••  SSttaabbllee  ddeessiiggnn CCoonnssttaanntt  cchhaannggeess
••  IIggnnoorree  eevvoolluuttiioonn DDeessiiggnn  ffoorr  eevvoolluuttiioonn  ((tteecchh  rreeffrreesshh))
••  CCoosstt  eemmpphhaassiiss TTOOCC  eemmpphhaassiiss
••  MMaakkee  ccuussttoomm  hhaarrddwwaarree BBuuyy  ffrroomm  ccaattaalloogg
••  DDeevveelloopp  ssooffttwwaarree LLiicceennssee  ssooffttwwaarree
••  OObbssoolleesscceennccee  EEaarrlliieerr  oobbssoolleesscceennccee
••  WWaatteerrffaallll--ssttyyllee  ddeevveellooppmmeenntt SSppiirraall  ddeevveellooppmmeenntt
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)LJ������&RQFOXVLRQV�RI�WKH�&276�6WXG\�*URXS

“Every aspect of acquisition planning, system engineering processes, test planning,
etc. must be explicitly crafted to account for COTS issues” - Dr. Mike Borky

EEmmbbeedd
iinn

PPooll iiccyy

Conclusion

••  CCOOTTSS  iiss  vveerryy  ddii ff ff iiccuull tt   ttoo  iimmpplleemmeenntt
••  CCOOTTSS  iiss  nnoott  aa  ppaannaacceeaa
••  CCOOTTSS  iiss  iinneevviittaabbllee
••  TToo  bbee  ssuucccceessssffuull

−−  EEvveerryyoonnee  nneeeeddss  ttrraaiinniinngg
−−  NNeeww  pprroocceesssseess  nneeeedd  ttoo  bbee  eessttaabblliisshheedd
−−  RRoolleess  aanndd  rreessppoonnssiibbiilliittiieess  nneeeedd  ttoo  bbee

rreeddeeffiinneedd
−−  CCoonnttrraaccttoorr
−−  GGoovveerrnnmmeenntt
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*ORVVDU\

A

$FFRXQWLQJ��&276 �����������������������������������������������������������������������������������
$FTXLVLWLRQ�VWUDWHJ\
)OH[LEOH�UHTXLUHPHQWV������������������������������������������������������������������������������
,QGXVWU\�LQYROYHPHQW ������������������������������������������������������������������������������
2SHQ�V\VWHP�DUFKLWHFWXUH ����������������������������������������������������������������������� ��
8VHU�LQYROYHPHQW�����������������������������������������������������������������������������������

$FTXLVWLRQ�&DWHJRU\�,��$&$7���SURJUDPV �������������������������������������������������������
$GYDQFHG�$PSKLELRXV�$VVDXOW�9HKLFOH��$$$9�� ����������������������������������������������
$LU�)RUFH ����������������������������������������������������������������������������������������� �����
$LU�)RUFH�6FLHQWLILF�$GYLVRU\�%RDUG ������������������������������������������������������������� �
$LUERUQH�:DUQLQJ�DQG�&RQWURO�6\VWHP��$:$&6� �������������������������������������� ������
$SSOLFDELOLW\��&276 ��������������������������������������������������������������������������� �����
$UPHG�)RUFHV�,QVWLWXWH�RI�7HFKQRORJ\��$),7� ��������������������������������������������������
$UP\��������������������������������������������������������������������������������������������������� �

B

%HQHILWV��&276 ���������������������������������������������������������������������������������������
%XVVHV��������������������������������������������������������������������������������������������� �����

C

&�, ����������������������������������������������������������������������������������������������������� �
&DVH�VWXGLHV
$LUERUQH�:DUQLQJ�DQG�&RQWURO�6\VWHP��$:$&6������������������������������������� ������
)����SURJUDP �������������������������������������������������������������������������������������� �
-RLQW�'LUHFW�$WWDFN�0XQLWLRQV��-'$0��������������������������������������������������� ������
/RFNKHHG
V�VSLUDO�SURFHVV����������������������������������������������������������������������� ��
0DMRU�$FTXLVLWLRQ�'LUHFWLYHV������������������������������������������������������������������� ��
0DQ�PDGH�QRLVH�GHWHFWLRQ ���������������������������������������������������������������������� ��
1DY\�DWWDFN�VXEPDULQH ��������������������������������������������������������������������� ������
3HUIRUPDQFH�EDVHG�VHUYLFHV�FRQWUDFWLQJ��������������������������������������������������������
3ODVWLF�HQFDSVXODWHG�PLFUR�HOHFWURQLFV����������������������������������������������������������

&KDQJH�F\FOH������������������������������������������������������������������������������� ����������
$UWLILFLDOO\�TXLFNHQHG������������������������������������������������������������������� ���������
&RQWURO �����������������������������������������������������������������������������������������������
&RVW �������������������������������������������������������������������������������������������� ������
(QG�XVHU����������������������������������������������������������������������������������������������
+XPDQ�VNLOOV�DFTXLVLWLRQ ������������������������������������������������������������������������ ��
0DUNHW�UDWH ������������������������������������������������������������������������������������������
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2SHQ�V\VWHP�DUFKLWHFWXUH ����������������������������������������������������������������������� ��
2SHUDWLRQDO�UHDGLQHVV �����������������������������������������������������������������������������
3DFH����������������������������������������������������������������������������� ������������������
6FRSH �������������������������������������������������������������������������������������������������
6RIWZDUH���������������������������������������������������������������������������������� ����������
6\VWHP�GHVLJQ ���������������������������������������������������������������������������������������

&RPPHUFLDO�2II�WKH�6KHOI�3URGXFWV��&276����������������������������������������������������� �
&RPPHUFLDO�SUDFWLFHV ������������������������������������������������������������������������� ������
&RPPRQDOLW\��SURGXFW �������������������������������������������������������������������������������

&RPSXWHUV
$LUERUQH�:DUQLQJ�DQG�&RQWURO�6\VWHP��$:$&6������������������������������������������ ��
3HQWLXP�SURFHVVRUV���������������������������������������������������������������������������������

&RPSXWHU�$LGHG�/LIH�&\FOH�(YDOXDWLRQ��&$/&(� ���������������������������������������������
&RQILJXUDWLRQ�PDQDJHPHQW������������������������������������������������������������������� ������
&RQJUHVVLRQDO�EXGJHW�SURFHVV ����������������������������������������������������������������������
&RVW
$FTXLVLWLRQ ����������������������������������������������������������������������������������� ������
'HYHORSPHQW ����������������������������������������������������������������������� ��������������
)O\DZD\ ���������������������������������������������������������������������������������� ����������
,QLWLDO�UHFXUULQJ ������������������������������������������������������������������������������ ������
/RJLVWLFV ���������������������������������������������������������������������������������������������
3URGXFW�LQWHJUDWLRQ���������������������������������������������������������������������������������
6XVWDLQPHQW������������������������������������������������������������������������� ��������������
7HFKQRORJ\�FKDQJH���������������������������������������������������������������������������������

&RVW�HIIHFWLYHQHVV��&276 ���������������������������������������������������������������������������
&XVWRP�GHVLJQ����������������������������������������������������������������������������������������

D

'HEXJJLQJ����������������������������������������������������������������������������������������������
'HFLVLRQ�SURFHVV��&276������������������������������������������������ ������������������������
7LPHWDEOH ������������������������������������������������������������������������������������������� �

Defense Systems Management College (DSMC) .......................................................53, 59
Department of Defense (DoD) ............................................................................................1
'HSRW����������������������������������������������������������������������������������������������������
'HSRW�0DLQWHQDQFH�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHP��'00,6� ���������������� ����������
'HVLJQ�SKDVH��&276 ����������������������������������������������������������� ������������������
'HYHORSPHQW
&RVW ������������������������������������������������������������������������������������������������� ��
5LVN ������������������������������������������������������������������������������������������������� ��
7LPH ��������������������������������������������������������������������������������������������������

'R'�6WDQGDUGL]DWLRQ�'LUHFWRU\��6'���+DQGERRN�����������������������������������������������
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E

(OHFWURQLFV������������������������������������������� 6HH�3ODVWLF�HQFDSVXODWHG�PLFUR�HOHFWURQLFV
(QYLURQPHQWDO�FULWHULD
$LUERUQH�:DUQLQJ�DQG�&RQWURO�6\VWHP��$:$&6������������������������������������������ ��
&DSWLYH�IOLJKW��ERPE�������������������������������������������������������������������������������
*�IRUFH �����������������������������������������������������������������������������������������������
+XPLGLW\��RSHUDWLQJ �������������������������������������������������������������������������������
2YHU�VSHFLILFDWLRQ ����������������������������������������������������������������������������������
6DOW�VSUD\ ��������������������������������������������������������������������������������������������
6WDIILQJ�����������������������������������������������������������������������������������������������
7HPSHUDWXUH���������������������������������������������������������������������������������� ������
7HVWLQJ ���������������������������������������������������������������������������������������� ������
9LEUDWLRQ���������������������������������������������������������������������������������������������

(YROXWLRQ��SURGXFW
%XGJHW�F\FOHV ���������������������������������������������������������������������������������������
&RQWURO �����������������������������������������������������������������������������������������������
)XQGLQJ ����������������������������������������������������������������������������������������������
0RGLILFDWLRQ������������������������������������������������������������������������ ��������������
5RDG�PDSV ������������������������������������������������������������������������������� ����������
9DOXH �������������������������������������������������������������������������������������������������
:URQJZD\ ������������������������������������������������������������������������������������ ������

F

)����SURJUDP����������������������������������������������������������������������������������������� �
)HGHUDO�$FTXLVLWLRQV�6WUHDPOLQLQJ�$FW��)$6$� ������������������������������������������������ �
)HGHUDWHG�V\VWHPV ������������������������������������������������������������������������������������
)XQFWLRQDOLW\�������������������������������������������������������������������������� ��������������
)XQGLQJ
%XGJHW�F\FOHV �������������������������������������������������������������������������������� ������
&RORU�RI�PRQH\ ������������������������������������������������������������������������� ����������
(YROXWLRQ��SURGXFW ���������������������������������������������������������������������������������
/LIH�F\FOH ��������������������������������������������������������������������������������������������

H

+DUGZDUH���������������������������������������������������������������������������������������� ������
+LVWRULFDO�FRQWH[W��&276��������������������������������������������������������������������������� �
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