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��D"U*i/!nWX"*iHPjWX*iWX+*�2=>"DG`"*52W[+
HPJs¢¡¡*iw* !"#$%&'()*8g20V[*iWcu267

� �w�8[" t* 52W[+7* 89o )w* iWX+M"2Q
/!2�/?>"W�wH)* £"* D""=9a=>t* 89:;<* iMNJKD""�`"t
ZBpD" !"̈`"*i2JKEFT*HPq '*WX/!n`M"*89E"" !Ta*E9Zd
/!©0* HpBCW�`M"* 8gqu !Ta* iWX+* �2=>"DG`M"
=>U8["� 89EF"7¡¡*iw*=9=>?>"@*bĝ _�WX"7
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 iWXDG`"*/!GMEF"JĶU2b>JKuM* !�!%�*DMEF"`"7
�+* /!E9@DEF(*  !D"=>"`@=>M"* Hp^_WXWX234
Z/!J$sM*^_Z=>*^�&'�_aE""7

 HP̀ /!t*D20bgEF"kPlt*8gJK"EF"t*¹BC"EF"t*̀ HPjt*/!2WX"St
u2�`"t*kPl2kPlWX"*Hp?>"`"t*/!,;hDG`*8["=>t*=[Vg
8g""JK3R~MD�N*iWXDG`34*+�_aEF2Bp*̀ ¥$�_aE""7

 iWXDG`34* iV[HP* EFHp`* D"2JK"* 8g""HPj`"t
D@D�_?>"2* Js§E9* /!2Wc2b[* 5=>�=>" a`"
`¥$�_aE""7

 OHP8[:;* iWX+34* 8g""HPj`kPl* �8g~V9* 89@J$K"`"
��H)=[*iWX+*8g""=>a2*^_WXDJK"7

 iWXDG`"*ZkP¶EFD"ABp`kPl*Y89 !2Bp*52o%E""7

 iWXDG`"*V[̀ *ZHPD"HP�?>TwN*iJK"/!Gb[�_aE""7

 DE9v`"*kPlEFDW�wH)* !�!%HPU�_aE""7

 /!U !E9`M"*b>̀ SBpt*Y�!�SJKHPEF2Bp*52b>"=9E""7

 !"#$%&'()*=>M*+"Z=>"`"t*x2J$K"DG`"*iWXDG`M"
BC"U2Q* =gq?>"¤� 'M* iV[HP* +&!?>T`M"* b>6+
 !26BC¸234* /!Wc^�E""267* iWXDG`"* /!E9@DEF(
 !D"=º3%@wN* Hp^_WX=9?>"�t* i+* #$¦TDT=>kPl
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Z/!J$sM8g"�M* D@kPlà "Bp* /!wb[ !"aV9NEF"7* iWXDG`34
wD '2b[* Z/!�`M"* iWXDG`M"2Q* JKTEF2b[� a
DAHP�¤%=>"`M"t*D"2JK"8g""HPj`M"t*HPA%EF�2=>"DG`M"
BC"U2Q* £:;<kPlMN* iJK"��=>8g"�M* ¤%ÃV9wN* 3�kPl2W�
b[ 'M��S*iDG=>"267

 iWXDG`34*wD '2b[*89:;h<*|JK"EzjV[* !D" !@`"
�+ 

 iWXDG`34* wD '2b[* 89:;<M"* iHPjWcM"2Q
/!2�/� a*89:;"<*�*�* !D" !@`"*|JK"EIj89qª
D !"a26 

hij01%-Lz&g&[Dp$@d$@&45@D-G&"%hb,4501 E1D)01$@
***�Case study�*23#k~-\8n�-�

iWXDG`34*wD '2b[*uU�M"`*̄ DM*+J$sV9wH)
 !2x26$2QM* !DTb9E9wN*� HPU2b>2Wc7*��bg2b>"¡¡`
B C "U2Q* 6B C "D* �Q�M*  !DTb9E9wN
5/!?gTu2b>"HI2Wc7

Ee-E1@d@&PQR"cd$@&)'�8:�4o&hok!QR0C23@�

Z/!Hp,;2t*HPEFTN`"*¹3%S* !U�!%JK"{34S*M S̀D"`
iWXDG`34*̂ _/'V[w/!qS*JKBCLEF*V9?>""WX"bgEF"DG*=>2WX
iV[* OHP* QMN* uU�M* ZBpD"2* 5267*]*fEF"
JK018g"�M* iWXDG`kP¶t* |=gÄaM* Hz2WX`kP¶* D"J$K@34
5267* �HPjWX* iWXDG`34* EFHPEFHp`* �2=>"DG`"
wD ' !Ta2o%E""7* �HPjWX* wD '2b[* uU�M"`M"
��bg2b>"`"¡¡**i2o%EF"*�E9Z&!1234w*�=>EF*Z^_2=9`34

k P¶W�* b g2b > "`"
wD ' !"aV9NEF"�7*£:;"<*Z/!d
EI�*Hz2WX̀ Tt*BC"01̀ T
Js0"kPl20T* Y�!�E9wN
� HPU !Ta* JsJs/!G* ´Å
H)7£"7* e/ ~Bp* MWX" !T a
52o%EF"7*=>D"*ZBpDTwH)
b>"0T1*²ÆH)7£"7*/!U634

iWXDG`34*52W[*DAHP�t*�2=>"¤%3%`*BC"U2Q*£:;<kPl
/!©Ua* iDBp�!%M* 520"267* £:;"<* iWXDG`M"2Q
=[Vgt* Q2=>/!2WX"t* kPl2kPlWX"Hp?>"`"t* 8gJK"EF"
8g""JK3R~M+*� HPU2Q*89E92=>/!G* !2=>34*iD""�=9EF"7
=>D"kPl*HpDqªM*x01̀ "t*D !"aDG`"*HzM"kPlj2o%EF"7
iWXDG`34*JzU�H*D"2JK"8g""HPj`*BC"U2Q*£:;<kPl*#%Bp
=g̀ " !"7



PQRS&L&"@$&T"$-172

PQR"cd&$DhbB<01&);+"#8:&;�+@-abhid$@&Be#[ l,-\g

H)26*89EFaM"*b>JKD2Wc7

�0S34* b>U�2b>2Wc7* HpEF(%`"* E9?>"2Wc7
�_J$sEF(2Bp*i0£/!U !E9`34*52W[*Z/!�`"*WXx"�
 !2^_62b>WX2HI !2* bg0SM"* MU�H '* HP`/!M"
iD""�=>T* iWXDG`M"* V9,;M2* b[ !Ta2o%EF"7
+b>HP �(%EF�'%=>2Bp* iWXDG`M"* MU�H?>"WX2D`S
i0£8g ~,-`@2* =>u L^�=I267* /!UZ, ;D"`M"t
EF�!%JsEF"`M"t*#$¦DV9`M"*wU�2b>W�wH)*iWXDG`M"
MU�H !"aV9NEF"7* HzwN*x�!Ç:;¤%d* !2 !̈̀ "* +JK"@=È
�H2ZJs`M"* wU�2b>WX2HI !2t* .w�*  !2/!JKHI !2
Z/!/!2b>*89@/!a2Bp*iWXDG`M"*J$K§2 !2*b[ !"aV9NE""7
OHzjHPj�_U*iWXDG`34*/!G��1*D"20`"*�Js89M`2�
D S̀*iWXDG`"*V9,;M8g"�̂ �=>T2o%E""7

 iWXDG`* MUH)8[= >* iWXDG`34* wD '2b[
�2=>"¤%`2£"JK*|3%2o)*Z/!#$%89wN*b>T/' !"a26 

 iWXDG`"* M2Q^�DW�wH)* JI�!%JK/!W[* �=>EF
HpEF(%3�+"o4*Y34Q2b>2Wc7*E9?>"2Wc7

 iWXDG`* !£"/!*ZBpDT`34H)*ZkP¶EF�2=>"DG`"
D !Ta2o%E""7*|2JK"kPl 

 iWXDG`wN2o)�*MU�H� a*�D"°=>"26 
 iWXDG`kPl*xJK"`"Bp*D"MkPl*^®3%`"t*DV9`"

52��* !U^�=>"2Js *|2JK"kPl 
 £"*Z^_2=>234w*�_DT¹HP*iWXDG`34*EFHPEFHp`

bg0SM"*e/2b>"=9E9 *|2JK"kPl 

hij01%-L}&g

£"*ZBpD"*/!U !E9`34*52W[*EFHPEFHp`*bg0SM"
/!U»q2b>2Wc7*89o)* �/EF"S* E9?>"2Wc7*£o)34*�+
iWXDG`34*52o%?gT*=g̀ " !"HI2Wc7

PKt*+-23hivI&L&�hi&P$@>9?"-&g

iM2=>uU*i0£Z^_2=>234*,;A2BCDEF/!G*HI0
JKBCLEF*Hz2WXD"qS/!©Wc*iV[6*OHP*QMN*ZBpD"27*�HPjWX
wD '2b[*uU�M"`M"*��HI?>"`"¡¡*i2o%EF"7*£:;h<
DM !2EFHP �(*  !+"dw* �E9�0"* b[ !"kPlV9NEF"7
iM"D"d3�kPl2W�*iWX+34w*bg0SM"*MU�H '*/!20`"
/!2Wc2b>"HIWX2*D2o)*b>EF@`"*�EFBCkPl2W�*iWX+w
Hp^_WXW�wH)* £:;h<* HPA&'* b[ !"aV9NEF"7* i0£,-.
i6$HpEF"`=I* HPq '* iWXDG`M"* Hp^_WX"=>"V9NEF"7
8gJK"EF"t*HPEFHpj?>"t*|ZEFb>2JKM2t*M S̀D"6{t*Q2=>t
5 'U*8g""JK3R~M*bg0SM"*e/2b>"=>T*iWXDG`*/!b>�JKV9wN
/!UEFH) � !"aV9NEF"7* 8g""HPj`"* e/2b[* /!U !E9`34
�089`"*Z^_2=934S*Hp20TEÈ*HP2JKHp`M"*wU�2Q
DEFv/!G�o)w*w`Db[ '*V[̀ 34*=[D"M"*Hp^_WX"=>"V9NEF"7
|DEFT*bg0SkPl*�!�wb[?>"kPl2W�*52W[3%*b>TWXWX2D S̀
=>EFu^�E""M*iWX+*dUu*D"Â<*�/!GBp*|JK"BC"=I267

;+K-L�

;+K-LO



 !"#$%&'()*+,-.&/"&0123456 1737-)89:);+8<'=&);+>9?@01A-&BCDE<&FG01&;+-;HIJ

"@@-8:QR@45@&B<8n�-&g

iWXDG`*  !2EFHP�(HI !2* b[� * Z/!d* QMN* /!�
iWXDG`M"*Hp^_WXWX234*|2=>BpVI*=IWX�WX"=>"267
D"M*/!U !E9`34*bg0SM"*e/EFBCwD§WX2*kP¶W�*OHP
EFHP2Bp* /!E9@DEF(234* /!b>�JKV9wN* Hp^_WXWX8["
iDG=>"267* /!b>�w* iWXDG`"* D"M* D"M"BCWXM"
 !".D"?>"2*b[�_aE""7

t@�i�&0ed@ !]

ZH � 7, ; 7* ²É´Å*  !2Ê Ê34* iD"A=9J [+
V9?>"HP=>§234* JsJs/!G* ´ÆÅ* D"26* 8g~&!½DG`"
89:;<kPl* |2=I* /!+Z=>8g"�M* .¤%U* DAH�p`M"
MU�H !"aMN/!GWX"* 89o)w* Hp^_WX"HIW�wH)* 89o)w
HËuq2b>"Hzw*89U*̄ +=9`M"*=9@BC2b[,-EF"7*]
 !2/�!"0M*b>UZ=>34*Q^�j*5JK@DTwH)* Z�/EF(Bp
wqQ267*=>EF89d*Hp`234* !"2JKEÈ3%3\*x�!ÇBC"(
D2o)* 5JK@D"HpEF"`"* Q^�j* 5JK@DTwN* D"U2=>
D""2JK"kPl*} !"kPl8g:;haV9NEF"7

]* H)26* HPJÀK* b>JKD2Wc7* £"* i¥$Z^_?>TwN
VI0"/!G !aHP234*E9?>"2Wc7

EeK�$@&hok!QR-Q�&g

OHP* ZBpD"234* OHP* ^_E¿F,-`* 52W[67* Y
^_E ¿ F,-`k P l* Z/ !� ! %�BIW X* 3 �J K " 7* ^_E ¿ F,-`
Z/!J$sVI^_J$s@?>""WX"*Z/!�!%�BIWXM"*wU�2b>W�wH)*e/~
i6$HpEF"`M"* !2Z/!62b9WX"7*89:;h<*BIWX*HP01W�wH)
Hz`=>̀ "*} !"HIW�wH)*Db9�EF"7*̂ _E¿F,-`*YDEF(234
OHP*e/JK{*DT+"Wcbg0"1*5267*]*bg0"1* !UBpL*BIWX
HP01W�wH)*wEF½E""2QM*�!%JK"{34H)*DQ�267*̂ _E¿F,-`
/!HPjV[*wD ' !"aMN*D@H)a*]*bg0"1*V96t*iw*BzWXD
b[,-WX"7*̂ _E¿F,-`34*b>JK"DGkPlV[*/'̀ S̀ 2=9*|/!nWXT
Y* bg0"1H)2JK* b[U* YWX"kPl20Tt* b>JK"DGkPl20T
52o%EF"7* b93%*  !2D=>ªE9`"Bp* /'̀ S̀ 2=9* bg0"1
�WX34V[*D"J$s@�!%N*#$4�M2*b[ !"aV9NEF"7

DT+"Wc* bg0"1M"* i=>WX"* |DUHI* i+"�M0"S
/'`S`kPl* =gq '267* HzM"kPljMN89:;h<* Y* bg0"1M"
Hz��1�_aEFV[* !2BCd*=gq '*?>"�DTw*JKBCLEFkPl*8gm<
bg0"1M"* iD"�DJK{w* xdDT3%EF"7* Hpw* i=>WX"
O/!nHI3�JK"7

ÉD*=>EFBCd*b>JK"DG=>"MN*�qD"*bg0"1M"*BC"U2Q
b93%* 6BC"`"/!Wc267* �JI* OHPo)* b[ '* bg0"1M"
Hp^_W�`w* E9Z=>2=9* Y34Q2Q267* QDUH)* OHP
wE F ½? >TwH )* DQ�267* D"E F " !o )EI�* = >M
5^_?>TwN*� N�'%=>"`2JKUH�*bg/'�267*i2JKEFT*HPq '
Hz2=>*WXx"�*^�BC"*b[,-EF"7*fU34*�2o)2o)H�*8gm<
�2Hz2=>*WXx"�*� HPU2b9EF"7*?>"�DTw*�2o)H)*8gm<
WX¥�Q�*bg0"1M"*Hz01DJK{w*xdDT3%EF"7

/'̀ S̀ kPl*bg0"1£"JK*5MN*Z�/D"M"*b>T '*Y?>"M
bg0"1M"*Hzo)12b>Mw*DT0*�b9�WX"7

��6*#%`*�_�'%=>@234*x�!ÇD"d*̂ ®26M*HPJÀK7
«wN* E9 'M6* YE È 7* E FD"@ t* ÉD* = >E FB Cdt
�W·7/'7e�%bÈ7 !Tj3\t*MD3%kPl=I0`"7�

D"M* E9Z&!1234* Z/!#$¦"=>§* i6$HpEF"`=I* ^_0"
iV[HP* !§?>"2 !�!�?>"HP* !2/�!T`"*iWXDG`* !2EFHP�(34



PQRS&L&"@$&T"$-174

HPA&'*b[ !"aV9NE""7*Z/!#$¦"=>§2*ZBp£"(*Z^_2=9`34w
x2�EF"*#$¦TD""`34*Z/!�`* !�!�HpEF2=I*�_DT¹HP
DV9`M"*i¥$DA6¸*b[��a267*£o)w*�Hp�aHP*DV9`"¡
i2o%EF"7

hJdhi&;+8nd@&g

"$-.&PQR"cd&V;-;+hi-.&hid;+.&"-K&Ee23�i�.
�<d& )hi"@hivU1@-.& �abhiKyd@& �45K@��.& PQR"cd@
$D�hU1@QR-.&[Dp$@d@.& !"#�hi&PQR"cd@�

"@$-&`-&�<23@m�i��Cw-]&g

 iWXDG`M"2Q* D"MkPl* EFHPEFHp`* /!JsE9¨`"
`¥$�_aE""7

 8g""HPj`kPlt*�2=>"DG`kPl*iWX+*OHP*D"2Q*Y89 !27

 D"o)1*Hz0"1kPl^�kPl2W�*iWXDG`"*Hp^_WX"=9E""7

 iWXDG`34*wD '2b[*Z/!�`"*i0£*5=>�=>"à e/~M
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