
KOREA'S
GREEN TRANSITION
AND TECHNOLOGY

STRENGTHS
%FDFNCFS�����

"VUIPS�
1SBOBC�#BSVBI
4VQFSWJTPST�
%POHBI�/JLLJ�,P
&TLF�#P�3PTFOCFSH
4VOF�,BVS�1FEFSTFO
$POUSJCVUPST�
1FUFS�7BOHTCP
)ZPO�4BOH�"IO
4JG�"MCFSUF�"OEFSTFO
"MFYBOESB�4UFQIFOTFO



3�%JOWFTUNFOUUSFOETBOE
HSFFOUFDIOPMPHZTUSPOHIPME
BSFBT

1��04

&YJTUJOHJOUFSOBUJPOBM
DPMMBCPSBUJPOBOESFMFWBOU
3�%QSPHSBNT

1��06

1��
(SFFOUFDIOPMPHZSFTFBSDI
EFWFMPQNFOUBOEJOOPWBUJPO
FDPTZTUFN

05

"OOFYFT
1��08

5SBOTJUJPOUPXBSETB/FU
;FSP$BSCPO#MVF4LZ�
3FTPVSDFDJSDVMBUJOHOBUJPO

1��03
0QQPSUVOJUJFTBOENPEFMTGPS
DPMMBCPSBUJPOGPS%FONBSL�

1��07

,PSFBTHSFFOHSPXUI
NPWFNFOU

1��02

0CKFDUJWFPGUIFSFQPSU
1��01

'PSFXPSE
1��

&YFDVUJWFTVNNBSZ
1��

Section TABLE OF CONTENTS

%JTDMBJNFS
5IJTQVCMJDBUJPOJTDPNNJTTJPOFECZUIF%BOJTI.JOJTUSZPG)JHIFS&EVDBUJPOBOE4DJFODFBOETVQFSWJTFECZ*OOPWBUJPO$FOUSF%FONBSL4FPVM
5IF(MPCBM(SFFO(SPXUI*OTUJUVUFEPFTOPUNBLFBOZXBSSBOUZFJUIFSFYQSFTTPSJNQMJFEPSBTTVNFBOZMFHBMMJBCJMJUZPSSFTQPOTJCJMJUZGPSUIF
BDDVSBDZDPNQMFUFOFTTPSBOZUIJSEQBSUZTVTFPSUIFSFTVMUTPGTVDIVTFPGBOZJOGPSNBUJPOBQQBSBUVTQSPEVDUPSQSPDFTTEJTDMPTFEPGUIF
JOGPSNBUJPODPOUBJOFEIFSFJOPSSFQSFTFOUTUIBUJUTVTFXPVMEOPUJOGSJOHFQSJWBUFMZPXOFESJHIUT5IFWJFXTBOEPQJOJPOTPGUIFBVUIPSTFYQSFTTFE
IFSFJOEPOPUOFDFTTBSJMZTUBUFPSSFFDUUIPTFPGUIF(MPCBM(SFFO(SPXUI*OTUJUVUF"MM,PSFBO8POWBMVFTIBTCFFODPOWFSUFEVTJOHBYFE64%
,38FYDIBOHFSBUFPG����



,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT

01



,PSFBJTUSBOTGPSNJOHJUTFMGUPCFBGSPOUSVOOFSPG MPX
DBSCPODPVOUSJFT*OSFDFOUZFBST,PSFBIBTBOOPVODFE
BNCJUJPVTHSFFOUBSHFUTUPJODSFBTFSFOFXBCMFTJOUIF
FOFSHZNJYBOEMBUFTUUPCFDPNF$0�OFU[FSPCZ����
"NCJUJPOTUIBUBSFCBDLFEVQCZVOQSFDFEFOUFEHSFFO
JOWFTUNFOUQBDLBHFT5PTVNNBSJTF JU,PSFB JTPO
UIFSJHIUUSBDLUPBMJHOJUTFMGXJUIUIFHPBMTPGUIF1BSJT
"HSFFNFOU
8JUI����T1�(4VNNJUJO4FPVMHMPCBMBUUFOUJPOJTPO
,PSFBTHSFFOHSPXUIKPVSOFZ8JUICPUI%FONBSLBOE
,PSFBTQPTJUJPOTBTDMJNBUFGSPOUSVOOFSTJOPVSSFTQFDUJWF
SFHJPOTUIFVOJRVF%BOJTI,PSFBO(SFFO(SPXUI"MMJBODF
IBTHBJOFENPNFOUVNBOEUIFSPPNGPSDPPQFSBUJPO
JTDPOUJOVPVTMZFYQBOEJOH8FTIBSFUIFDPOWJDUJPOUIBU
HPJOHHSFFOXJMMOPUKVTUCFHPPEGPSUIFQMBOFUJUXJMMBMTP
MBZUIFGPVOEBUJPOGPSGVUVSFHSPXUI
*OUIJTQVCMJDBUJPOZPVXJMMGJOEBOPWFSWJFXPG,PSFBT
HSFFOHSPXUIKPVSOFZHSFFO3�%TUSFOHUITBTXFMMBT
VOJRVFPQQPSUVOJUJFTGPS%BOJTI,PSFBODPMMBCPSBUJPO
XJUIJOPVS KPJOUNJTTJPO UP HSFFOPVS FDPOPNJFT
3FHBSEMFTTPGUIFTPMVUJPO8JOEQPXFSHFOFSBUJPO1PXFS
UP9BMUFSOBUJWFGVFMTGPSMPXFNJTTJPOTIJQQJOHEJTUSJDU
IFBUJOHFOFSHZFGGJDJFODZTNBSUBOETVTUBJOBCMFDJUJFT
BOETVTUBJOBCMFGPPEQSPEVDUJPO8IFOJUDPNFTUPHSFFO
USBOTJUJPO JU JTWFSZEJGGJDVMUUPHPBMPOF#VUUPHFUIFS
XFDBOHPGBS0GGTIPSFXJOEJTBHSFBUFYBNQMFPGIPX
%FONBSLBOE,PSFBDBODPWFS UIF GVMM TVQQMZDIBJO
UPHFUIFS8FDPNQMFNFOUFBDIPUIFS JONBOZXBZT
5PHFUIFS%FONBSLBOE,PSFBIBWFUIFPQQPSUVOJUZUP
TJHOJDBOUMZDPOUSJCVUFUPUIFHMPCBMHSFFOUSBOTJUJPO

F O R E W O R D

%BOJTI"NCBTTBEPSUPUIF�
3FQVCMJDPG,PSFB
H.E. Einar H. Jensen
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5IF3FQVCMJDPG,PSFBBOE%FONBSLBSF(((*TGPVOEJOH
NFNCFSDPVOUSJFTBOELFZTVQQPSUFSTPG JUTNBOEBUF
UPQSPNPUFHSFFOHSPXUIJOFNFSHJOHBOEEFWFMPQJOH
SFHJPOTPGUIFXPSME#PUIDPVOUSJFTIBWFEFNPOTUSBUFE
MFBEFSTIJQJOTVQQPSUJOHDMJNBUFBDUJPOCZJNQMFNFOUJOH
QPMJDJFTBOEJOJUJBUJWFTGPSEFFQEFDBSCPOJ[BUJPOPGUIFJS
FDPOPNJFT UIVTQBWJOH UIFXBZ GPS JOOPWBUJPO KPCT
$SFBUJOHBOEMPOHUFSNQSPTQFSJUZGPSJUTDJUJ[FOT,PSFB
IBT KPJOFE%FONBSL JOUIFSBDFUP/FU;FSPUIJTZFBS
GPMMPXJOHUIF1SFTJEFOUTBOOPVODFNFOUTPGB(SFFO/FX
%FBMBOEQMFEHFUPBDIJFWF/FU;FSPCZ����
"TUIJTSFQPSUPVUMJOFTUIFSFJTHSFBUQPUFOUJBMGPSCPUI
%FONBSLBOEUIF3FQVCMJDPG,PSFBUPDPMMBCPSBUFGVSUIFS
JOUIFHSFFOUFDIOPMPHZ MBOETDBQFOPUPOMZPOUIFJS
IPNFUVSGCVUBMTPUPTVQQPSUFNFSHJOHBOEEFWFMPQJOH
FDPOPNJFT5IJTXJMMOPUPOMZTVQQPSUBEWBODFHSFFO
HSPXUI JO UIFTFDPVOUSJFTCVUXJMMQSFTFOUXJOXJO
CVTJOFTTBOEDPNNFSDJBMPQQPSUVOJUJFT GPSBMM UIPTF
JOWPMWFE
5IFVQDPNJOH1�(4VNNJUJO����QSFTFOUTBOFYDFMMFOU
QMBUGPSNBOEPQQPSUVOJUZGPSUIFJOUFSOBUJPOBMDPNNVOJUZ
UPKPJO,PSFBBOE%FONBSLJOQSPNPUJOHBOEBEPQUJOH
QSBDUJDBMHSFFOHSPXUITPMVUJPOTBOE(((*JTXPSLJOHIBSE
UPTVQQPSUUIJTFOEFBWPS5IFTVNNJUXJMMBMTPQSPWJEFBO
PQQPSUVOJUZGPS(((*TIPTUDPVOUSZ,PSFBUPTIPXDBTF
JUTHSFFOHSPXUIBNCJUJPOTFTQFDJBMMZUIFOFXMZVOWFJMFE
(SFFOBOE%JHJUBM/FX%FBMUIBUJOUFOETUPTUSFOHUIFOUIF
DPVOUSZTMFBEJOUIFHSFFOUFDIOPMPHZBSFOB
8JUIUIFXPSMEJOUIFHSJQPGUIFQBOEFNJDUIFOFFEGPS
NVMUJMBUFSBMJTNJTOPXHSFBUFSUIBOFWFS"TWBDDJOBUJPO
IBTTUBSUFEXFDBOCFHJOUPGPDVTPOUIFSFDPWFSZ5IF
SFDPWFSZGSPN$07*%��IBTUPGPDVTPOHSFFOKPCDSFBUJPO
VTJOHHSFFOUFDIOPMPHZBOEBDDFMFSBUJOHDMJNBUFBDUJPO
,PSFBT(SFFO/FX%FBMXJMMBMTPTVQQPSUJOUFSOBUJPOBM
DPMMBCPSBUJPOJODMVEJOHUIFEFWFMPQNFOUPG(SFFO/FX
%FBMTGPSFNFSHJOHBOEEFWFMPQJOHFDPOPNJFT"U(((*

XFCFMJFWFJUXJMMVTIFSJOBGVUVSFXIFSF,PSFBDPVMEMFBE
POHSFFOUFDIOPMPHZJOOPWBUJPODSFBUJPONJMMJPOTPGHSFFO
KPCTBOEFOIBODJOHDMJNBUFSFTJMJFODF
8FIPQFUIJT SFQPSUXJMMDPOUSJCVUF UPHSFFOHSPXUI
CZFOIBODJOHVOEFSTUBOEJOHPG4PVUI,PSFBTHSFFO
UFDIOPMPHZ JOOPWBUJPO MBOETDBQF BOEQSPNPUJOH
JOUFSOBUJPOBMDPMMBCPSBUJPOBJNFEBUJOOPWBUJPOBOEKPCT
DSFBUJPO

%JSFDUPS(FOFSBMPGUIF(MPCBM(SFFO�
(SPXUI*OTUJUVUF(((*
Dr. Frank Rijsberman 
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5IJTCSJFGFYQMPSFTUIF3FQVCMJDPG,PSFBTHSFFOHSPXUI
USBOTJUJPOBOENBKPSBDUPSTBOEJOJUJBUJWFTUPPVUMJOF
DPODSFUFDPMMBCPSBUJPOPQQPSUVOJUJFTGPS%FONBSLJOHSFFO
UFDIOPMPHZSFTFBSDIEFWFMPQNFOUBOEJOOPWBUJPOXJUI
DPVOUFSQBSUTJO,PSFB
.BOZDPVOUSJFTMPPLUP,PSFBTQIFOPNFOBMSJTFGSPN
BEFWFMPQJOHDPVOUSZXJUIMPXQFSDBQJUBJODPNFUPBO
JOEVTUSJBMBOEJOOPWBUJPOQPXFSIPVTF)JHIMZEFQFOEFOU
POJNQPSUFEFOFSHZBOESFTPVSDFT,PSFBQVSTVFEBHSFFO
HSPXUINPWFNFOUJO����TUBSUJOHXJUIBMBSHFFDPOPNJD

TUJNVMVTUPTJNVMUBOFPVTMZBEESFTTUIF����OBODJBMDSJTJT
BOEDMJNBUFDIBOHF*OWFTUNFOUJOSFTFBSDIEFWFMPQNFOU
BOEJOOPWBUJPOJOHSFFOUFDIOPMPHJFTIBTCFFOTFSWJOH
BTBNBKPSQJMMBS JO,PSFBT HSPXUIBOEFDPOPNJD
EFWFMPQNFOUBOEEFMJWFSFEJOEVTUSZTUSPOHIPMETHMPCBMMZ
JOLFZUFDIOPMPHJFTTVDIBTTPMBSQPXFSDFMMTFOFSHZ
TUPSBHFTZTUFNTBOE*OGPSNBUJPOBOE$PNNVOJDBUJPO
5FDIOPMPHJFT*$5
/PXXJUIBHPBMUPCFDPNFBOFU[FSPDBSCPOOBUJPO
CZ���� UIFDPVOUSZ JTBUUIFDVTQPGBOPUIFSFSBPG
JOOPWBUJPOJOHSFFOUFDIOPMPHJFT*OWFTUNFOUTBOEQSPKFDUT
JOSFTFBSDIBOEEFWFMPQNFOU3�%IBWFCFFOSBNQFEVQ
XJUIBGPDVTPOJOOPWBUJPOBOEUFDIOPMPHZMFBEFSTIJQJO
FNFSHJOHUFDIOPMPHJFTTVDIBTIZESPHFOFNPCJMJUZBOE
JODPOWFSHFODFTPMVUJPOTTVDIBTJOTNBSUDJUZBOEFOFSHZ
EFNBOENBOBHFNFOU UIBUVUJMJ[FT'PVSUI *OEVTUSJBM
3FWPMVUJPO'*3UFDIOPMPHJFT
5IFSFBSFNVUVBMMZCFOFGJDJBM BOEDPNQMFNFOUJOH
BSFBTPGDPMMBCPSBUJPOCFUXFFO,PSFBBOE%FONBSLGPS
UFDIOPMPHJDBMJOOPWBUJPOBOEEFDBSCPOJ[BUJPO4FDUPSBM

Executive summary 
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3�%BOECVTJOFTTDPMMBCPSBUJPOPQQPSUVOJUJFTGPS%FONBSL
MJFJOUIFHSFFOFOFSHZBOEDJSDVMBSFDPOPNZBSFBTUIBU
JODMVEFXJOEQPXFSHFOFSBUJPOQPXFSEFNBOETJEF
NBOBHFNFOUEJTUSJDUIFBUJOHFOFSHZTUPSBHFTZTUFNTBOE
IZESPHFOFNPCJMJUZ4NBSUDJUJFTJNQMFNFOUBUJPOXJUI'*3
UFDIOPMPHJFTJTBDPODSFUFDSPTTDVUUJOHDPMMBCPSBUJPOBSFB
UIBUXPVMECFOFUUIF3�%BOEFDPOPNJDHSPXUIHPBMTPG
CPUIDPVOUSJFT
*O,PSFBHPWFSONFOUGVOEFESFTFBSDIJOTUJUVUFTNJOJTUSZ
BGGJMJBUFE3�%GVOEJOHBHFODJFTBOEVOJWFSTJUJFTKPJOUIF
QSJWBUFTFDUPSUPDPOEVDUSFTFBSDIEFWFMPQNFOUBOE
JOOPWBUJPOBDUJWJUJFT5IJTCSJFGQSPWJEFTBOPWFSWJFXPGUIF
3�%FDPTZTUFNJO,PSFBUIBUJODMVEFTLFZNJOJTUSJFTBOE
JOUFSNJOJTUFSJBMBEWJTPSZCPEJFTTVDIBTUIF1SFTJEFOUJBM
$PNNJUUFFPGUIF'PVSUI*OEVTUSJBM3FWPMVUJPO#BTFEPO
TUBLFIPMEFS JOQVUDPODSFUFDPMMBCPSBUJPONPEFMTBOE
FYBNQMFTBSFPVUMJOFETVDIBTUISPVHINPEFTUCVEHFU
FYQMPSBUPSZQSPKFDUTXJUIMFBEJOH,PSFBOHPWFSONFOU3�%
JOTUJUVUFTUPTVQQPSUFYDIBOHFWJTJUTBOENFFUJOHTPGUPQ
SFTFBSDIFSTGPSJEFOUJGZJOHKPJOUSFTFBSDIUPQJDTQSFQBSJOH
QSPQPTBMTBOETFDVSJOHGVOEJOH

%FONBSLBOE,PSFBIBWFTJHOFEBIJHIMFWFM(SFFO
(SPXUI"MMJBODFBHSFFNFOUUPDPMMBCPSBUFBOETIBSFOFX
UFDIOPMPHJFTBOEUIFJSJNQMFNFOUBUJPOFYQFSJFODF6TJOH
UIF%FONBSLMFE1BSUOFSTIJQGPS(SFFO(SPXUIBOE(MPCBM
(PBMT 1�(QMBUGPSNB KPJOU0WFSTFBT%FWFMPQNFOU
"TTJTUBODFQSPHSBNDPVMEGPDVTPOTNBSUDJUJFTBOEHSFFO
FOFSHZJOOPWBUJPOBOEJNQMFNFOUBUJPOJOIJHIFDPOPNJD
HSPXUISFHJPOTPGUIFXPSME,PSFBT(MPCBM$PPQFSBUJPO
1MBUGPSNPOTNBSUDJUJFTQSPWJEFTBDPODSFUFDPMMBCPSBUJPO
PQQPSUVOJUZGPS%FONBSL
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Objective of the report

*O����UIF3FQVCMJDPG,PSFBVOWFJMFE-PX$BSCPO
(SFFO(SPXUIBTBMPOHUFSNTUSBUFHZUPEFBMXJUI
BUSJQMFDSVODIPGDMJNBUFDIBOHFIJHIFOFSHZ
JNQPSUEFQFOEFODZBOEFDPOPNJDTMPXEPXO
DBVTFECZUIF����HMPCBMGJOBODJBMDSJTJT(SFFO
UFDIOPMPHJFTIBWFCFFOBLFZQJMMBS JO,PSFBT
HSFFOHSPXUIBOEFDPOPNJDUSBOTGPSNBUJPOJOUIF
QBTUEFDBEFT4JHOJGJDBOUJOWFTUNFOUTIBWFCFFO
NBEFJOHSFFOUFDIOPMPHZ3�%BOEJOOPWBUJPO
5IJTIBTEFMJWFSFEUIFDPVOUSZHMPCBMMFBEFSTIJQJO
LFZUFDIOPMPHJFTTVDIBTUIF-JUIJVNJPO&OFSHZ
4UPSBHF4ZTUFNT &448JUI SFDFOUFDPOPNJD
HSPXUI DIBMMFOHFT DPVQMFEXJUI BNCJUJPVT

EFDBSCPOJ[BUJPOHPBMTUIFDPVOUSZJTOPXBUUIF
DVTQPG GVSUIFS JOWFTUNFOUTBOE JOOPWBUJPO JO
HSFFOUFDIOPMPHJFTJODMVEJOHJO'PVSUI*OEVTUSJBM
3FWPMVUJPO'*3UFDIOPMPHJFT�
5IJTCSJFGPVUMJOFT,PSFBT USBOTJUJPO UPHSFFO
HSPXUICZFMVDJEBUJOHPONBKPSBDUPSTTUSPOHIPMET
BOEUIF3�%FDPTZTUFNJOHSFFOUFDIOPMPHJFT
XJUIBOPCKFDUJWFUPTUSFOHUIFOSFMFWBOUUBLFIPNF
LOPXMFEHFGPS%BOJTIFOFSHZBOEFOWJSPONFOU
TPMVUJPOTDPNNVOJUZJEFOUJGZDPPQFSBUJPOQPUFOUJBM
GPS%FONBSL JO SFTFBSDIBOE JOOPWBUJPOBOE
DPOUSJCVUFUPVOJWFSTJUJFTFDPOPNJDMJGFBOEQVCMJD
BOEQSJWBUFGVOETJOBSFBTPGQSJPSJUZ GPSHMPCBM
DPPQFSBUJPO

01

Korea’s green growth movement

5IFXBUFSTIFENPNFOUTJO,PSFBTHSFFOHSPXUI
NPWFNFOU JODMVEFFTUBCMJTINFOUPG UIF JOUFS
NJOJTUFSJBM1SFTJEFOUJBM$PNNJUUFFPO(SFFO
(SPXUI 1$((EFWFMPQNFOUPG UIF/BUJPOBM
4USBUFHZGPS(SFFO(SPXUI��������BOEFOBDUJOH
PGUIF'SBNFXPSL"DUPO-PX$BSCPO(SFFO(SPXUI
PS(SFFO(SPXUI"DU
,PSFBTSTU'JWF:FBS(SFFO(SPXUI1MBOT�:((1
GPS�������� MBVODIFEBOFDPOPNJDTUJNVMVT
FRVJWBMFOUPG64%��CJMMJPO��QFSDFOUPGXIJDI
XBTGPSFOWJSPONFOUBMUIFNFTTVDIBTGSFTIXBUFS
XBTUFFOFSHZFGGJDJFODZSFOFXBCMFFOFSHZBOE

MPXDBSCPOWFIJDMFT&WFOTJODF TVCTFRVFOU
�:((1TGPS��������BOE��������IBWFCFFO
HVJEJOH TFDUPSBM HSFFO HSPXUIQPMJDJFT BOE
JOJUJBUJWFTJOUIFDPVOUSZ
5IF����(SFFO(SPXUI"DU�TFSWFTBTUIFQSJNBSZ
MFHBMGSBNFXPSLUPJOTUJUVUJPOBMJ[FHSFFOHSPXUIBOE
IBTQSPWJTJPOTUPTVQQPSUQSFGFSFOUJBMUSFBUNFOUGPS
HSFFOUFDIOPMPHJFTBOEJOEVTUSJFT"SUJDMF��BOE
TVQQPSUT4.&TNPWFUPXBSETMFTTDBSCPOJOUFOTJWF
JOEVTUSJFT"SUJDMF��5IF"DUIBTQSPWJEFEBMFHBM
GSBNFXPSLGPSUIFDPVOUSZTHSFFOIPVTFHBT()(
FNJTTJPOTSFEVDUJPOUBSHFUTUIFDBSCPOFNJTTJPOT
USBEJOHTZTUFN,&54�BOEWBSJPVTPUIFSHSFFO
FDPOPNZQPMJDJFT�

02

�'*3UFDIOPMPHJFTJODMVEFBSUJDJBMJOUFMMJHFODF"**OUFSOFUPG5IJOHT*P5CJHEBUBBOEDMPVEDPNQVUJOHSPCPUJDTBOECMPDLDIBJOT
�3FGFSUPIUUQFYUXQSMFHT�GBPPSHEPDTQEGLPS������QEG
��,&54DPWFST����FOFSHZJOUFOTJWFJOEVTUSJFTJODMVEJOHJOQPXFSHFOFSBUJPOTUFFMDFNFOUSFOFSZBOEBWJBUJPODPWFST��PGOBUJPOBMFNJTTJPOT
��5IFTFJODMVEF4NBSU(SJE"DU����'SBNF"DUPO3FDZDMJOHPG3FTPVSDFT����UIF�OE#BTJD1MBOGPS$MJNBUF$IBOHF����BOEUIF�SE&OFSHZ.BTUFS1MBO����XJUISFOFXBCMFFOFSHZUBSHFUT
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Transition towards a Net-Zero Carbon,  

Blue-Sky, Resource-circulating nation

"1FX3FTFBSDI$FOUFSTUVEZJO����GPVOEUIBU���PG,PSFBOTWJFXDMJNBUFDIBOHFBTUIFUPQHMPCBMUISFBU
BIFBEPGUFSSPSJTNPS/PSUI,PSFB�"GUFSXJOOJOHUIF"QSJM����QBSMJBNFOUBSZFMFDUJPOTUIFSVMJOHQBSUZIBT
QMFEHFEUPJNQMFNFOUB(SFFO/FX%FBMUPNBLF,PSFBUIFSTUOBUJPOJO&BTU"TJBUPQVSTVFBOFU[FSPDBSCPO
HPBMCZ�����*OMBUF4FQUFNCFS����UIF/BUJPOBM"TTFNCMZQBTTFEBSFTPMVUJPOUPFTUBCMJTIUIFOFU[FSP
DBSCPOHPBMBTBOPOCJOEJOHQPMJDZBOEEFDMBSFEDMJNBUFFNFSHFODZNBLJOHJUUIFSTU&BTU"TJBOOBUJPOUP
EPTP5IFSFTPMVUJPOXJMMTFFTFUUJOHVQBUBTLGPSDFUPHVJEFBNCJUJPVTDMJNBUFBDUJPOJODMVEJOHJODSFBTJOHUIF
����FNJTTJPOTSFEVDUJPOUBSHFUBOEHVJEJOHSFMFWBOUTQFOEJOHQMBOT5IFSFTPMVUJPOBMTPDBMMTGPSQSPUFDUJPO
BHBJOTUCJPEJWFSTJUZMPTTBOETUSPOHFSDPOTFSWBUJPOPGOBUVSFCBTFEDBSCPOTJOLTTVDIBTGPSFTUT5IFSFTPMVUJPO
JTBWBJMBCMFIFSFIUUQTCJUMZ�NK01K.

,PSFBT(SFFO/FX%FBMJTQBSUPGUIF,PSFB/FX%FBMDPOTJTUJOHPGB%JHJUBM/FX%FBMBOEUIF(SFFO/FX
%FBMXJUIBOJOJUJBMCVEHFUPGBCPVU64%���CJMMJPO���USJMMJPO8PO(SFFO/FX%FBMJOWFTUNFOUJTQSPKFDUFE
BUBCPVU64%��CJMMJPO���USJMMJPO8POCZ����*UJTBEJSFDUSFTQPOTFUPNJUJHBUFUIFFFDUTPG$07*%��
QBOEFNJDXIJMFSFTQPOEJOHUPUIFDMJNBUFDSJTJTBOETPDJBMJOFRVBMJUZ(SFFOUFDIOPMPHZBOEJOOPWBUJPOBSF
LFZUIFNFTJOUIF(SFFO/FX%FBMUIBUIBTUISFFQJMMBSTUSBOTJUJPOUPHSFFOJOGSBTUSVDUVSFTFH[FSPFOFSHZ
CVJMEJOHTOBUVSFCBTFEVSCBOTPMVUJPOTMPXDBSCPOBOEEJTUSJCVUFEFOFSHZTVQQMZFHSFOFXBCMFFOFSHZ
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� �"DDPSEJOHUPUIFTUVEZBWBJMBCMFIFSFIUUQTQFXSTSDI�BWLF,K
� �"DDPSEJOHUPIUUQTCJUMZ�7T82+D

&OFSHZVTF
*OEVTUSJBMQSPDFTTFT

"HSJDVMUVSF
8BTUF

8%

3%

2%

87%

5IFNBKPSTPVSDFPG()(FNJTTJPOT
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TNBSUHSJETFMFDUSJDBOEIZESPHFONPCJMJUZBOEHSFFOJOOPWBUJPOJOJOEVTUSZFH3�%JOMPXDBSCPOJOEVTUSZFDPJOEVTUSJBM
DPNQMFYFT*UBJNTUPDSFBUF������KPCTCZ����BOE������KPCTCZ����"QQSPYJNBUFMZ64%��CJMMJPO���USJMMJPO,38
PGUIFJOWFTUNFOUVOEFSUIF%FBMXJMMCFDPNJOHGSPNUIFOBUJPOBMUSFBTVSZXJUIUIFSFTUGSPNMPDBMHPWFSONFOUTBOEUIF
QSJWBUFTFDUPS
,PSFBTGJSTU/BUJPOBMMZ%FUFSNJOFE$POUSJCVUJPOT/%$VOEFSUIF1BSJT$MJNBUF"HSFFNFOUIBTQMFEHFE���CFMPX
#VTJOFTT"T6TVBM#"6()(FNJTTJPOTSFEVDUJPOCZ����XIJDIDPWFSTBMMTFDUPSTFYDMVEJOHMBOEVTFBOEMBOEDPWFS
DIBOHF5IFUBSHFUJTDSJUJDJ[FEBTOPUBNCJUJPVTBOEIJHIMZJOTVDJFOUVOEFSNJOJOHSFEVDUJPOTJOSFBMUFSNT�5IFUBSHFUJT
FYQFDUFEUPCFFOIBODFEJOJUTOFYU/%$EVFJO����
"OOVBMQFSDBQJUBBOEOBUJPOBM()(FNJTTJPOTSFNBJOIJHIJO,PSFBBUNPSFUIBO��NFUSJDUPOOFTDBQJUB����BOE����
.U$��F����SFTQFDUJWFMZ5IFNBKPSJUZPGFNJTTJPOTDPNFGSPNFOFSHZVTF���JODMVEJOHJOCVJMEJOHTUSBOTQPSUBOE
JOEVTUSZGPMMPXFECZJOEVTUSJBMQSPDFTTFT��BHSJDVMUVSF��BOEXBTUF��*OUFSNTPGFOFSHZUIFQPXFSTFDUPSFNJUT
DMPTFUP���PGFNJTTJPOTGPMMPXFECZUIFJOEVTUSZBOEUSBOTQPSUTFDUPST�
5IF����#BTJD3PBENBQGPS()(&NJTTJPOT3FEVDUJPOPVUMJOFTSFEVDUJPOTGSPNJOEVTUSZCVJMEJOHTUSBOTQPSUXBTUFBOE
BHSJDVMUVSFTFDUPSTBU����������������BOE���CFMPX#"6FNJTTJPOTSFTQFDUJWFMZCZ����&MFDUSJDQPXFSNJY
JTEPNJOBUFECZDPBM���GPMMPXFECZOVDMFBS���BOE-/(���$BSCPO"DUJPO5SBDLFSGPVOEUIBUUIFDPVOUSZIBTB
TUSBOEFEBTTFUSJTLPGNPSFUIBO64%���CJMMJPO�GSPNJUTGBWPSJOHPGDPBM
)PXFWFSUIFSFBSFQPTJUJWFTJHOTUPXBSETTUSPOHFSDMJNBUFBDUJPO5IF�����SE&OFSHZ.BTUFS1MBO��BOEUIF�UI#BTJD1MBO
GPS-POH5FSN&MFDUSJDJUZ4VQQMZBOE%FNBOE��������UXPLFZQPMJDZEPDVNFOUTPVUMJOFHPWFSONFOUTBJNUPJODSFBTF
UIFTIBSFPGSFOFXBCMFQPXFSUP���CZ����BOE��ˊ���CZ����VQGSPN���JO����

� �"DDPSEJOHUP$BSCPO"DUJPO5SBDLFSDPVOUSZBOBMZTJTIUUQTCJUMZ�G%-�%%
� �"DDPSEJOHUP6/'$$$����EBUBQPXFSTFDUPSBU����NBOVGBDUVSJOHBOEDPOTUSVDUJPOBU����BOEUSBOTQPSUBU����
� �"DDPSEJOHUP$BSCPO"DUJPO5SBDLFSBOBMZTJTIUUQTCJUMZ�DU7XW&
��3FGFSUPUIF5IJSE&OFSHZ.BTUFS1MBOBEPQUFEJO����IUUQTCJUMZ�CT;:E*

����

����

����

7.6%

20%

30-35%
(PWFSONFOUBMBJNGPS�
UIF3FOFXBCMF1PXFS4IBSF
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.FFUJOHUIFTFHPBMTXPVMESFRVJSF,PSFBUPUSJQMFSFOFXBCMFQPXFSDBQBDJUZUP���HJHBXBUUTCZ����XJUITPMBSBOE
XJOEQSJNBSJMZDPOUSJCVUJOHUPUIJTHSPXUI%JTUSJCVUFEQPXFSQSPEVDFST%11TDVSSFOUMZEPOPUQMBZBNBKPSSPMFBOEUIF
HPWFSONFOUIBTBUBSHFUPG���HFOFSBUJPOGSPN%11TCZ����VQGSPN���JO����*ODFOUJWFTUPQSPNPUFTNBMMTDBMF
TPMBSTPMBS�&44BOEXJOE�&44BQQMJDBUJPOTBSFCFJOHSFWJTFEJOUIFDPVOUSZT3FOFXBCMF1PSUGPMJP4UBOEBSET314UIBU
NBOEBUFQPXFSDPNQBOJFTUPJODSFBTFUIFJSTIBSFPGSFOFXBCMFT*OFOFSHZFDJFODZUIFHPBMJTB���SFEVDUJPOJOFOFSHZ
JOUFOTJUZGSPN����MFWFMTBOEUPSFEVDFFOFSHZDPOTVNQUJPOCZ����CFMPXUIF#"6MFWFMCZ������
4NBSUDJUJFTQMBZBTUSBUFHJDSPMFJO,PSFBTFDPOPNJDHSPXUIBOEEFDBSCPOJ[BUJPOQPMJDZBOEBSFTFFOBTBOFXQBSBEJHN
GPSTPMWJOHVSCBOQSPCMFNTUISPVHIEFWFMPQNFOUJOOPWBUJPOBOEDPNNFSDJBMJ[BUJPOPG'*3UFDIOPMPHJFT5PFOIBODF
DPNQFUJUJWFOFTTJOUIFTFDUPSUIFHPWFSONFOUBEPQUFEB4NBSU$JUJFT1SPNPUJPO4USBUFHZJO����BOEJOJUJBUFETFWFSBM
EFNPOTUSBUJPOQSPKFDUTJODMVEJOHUXPBHTIJQQSPKFDUTJOUIFDJUJFTPG#VTBOBOE4FKPOHUIBUVUJMJ[FSFHVMBUPSZTBOECPYFTUP
TQVSUFDIOPMPHZJOOPWBUJPO��
*OWFTUNFOUJOFNPCJMJUZJTBOJNQPSUBOUBSFBJO,PSFBTTNBSUDJUZBOEHSFFOUFDIOPMPHZJOOPWBUJPOBNCJUJPO(PBMTJODMVEF
JODSFBTJOHUIFOVNCFSPG#BUUFSZFMFDUSJDWFIJDMFT#&71MVHJO)ZCSJE&MFDUSJD7FIJDMFT1)&7BOEIZESPHFOGVFMDFMM
WFIJDMFT'$&7TUP��NJMMJPOCZUIFZFBS����*O����,PSFBMBVODIFEB)ZESPHFO&DPOPNZ3PBENBQUIBUPVUMJOFTBHPBM
PGBNCJUJPVTHPBMTUPJODSFBTF'$&7TXJUIBUMFBTU����SFMMJOHTUBUJPOTCZ������
"JSQPMMVUJPOGSPNEVTUBOEOFQBSUJDVMBUFNBUUFS/0YBOEHSPVOEMFWFMP[POFJTBOJODSFBTJOHDPODFSOFTQFDJBMMZBNPOHUIF
VSCBOQPQVMBUJPONBJOMZEVFUPFYIBVTUFNJTTJPOTGSPNUSBOTQPSUQPXFSHFOFSBUJPOJOEVTUSZBOEUSBOTCPVOEBSZBJSQPMMVUJPO
"KPJOU,PSFB$IJOB+BQBOTUVEZSFWFBMFEUIBU���PGJODPVOUSZVMUSBGJOFEVTUDPNFTGSPNEPNFTUJDTPVSDFTXJUIQPXFS
HFOFSBUJPOUSBOTQPSUBOEDPOTUSVDUJPOBTNBKPSDPOUSJCVUPST��5IFHPWFSONFOUIBTBOFEVTUSFEVDUJPOUBSHFUPG���GSPN
QPXFSHFOFSBUJPOEVSJOH���������UI#BTJD&OFSHZ1MBOBOESFDFOUMZTFUVQB/BUJPOBM$PVODJMPO$MJNBUFBOE"JS2VBMJUZ
/$$"BOJOVFOUJBMTPMVUJPOTBEWJTPSZQBOFMDIBJSFECZUIF�UI4FDSFUBSZ(FOFSBMPGUIF6OJUFE/BUJPOT#BO,JNPPO
*OXBTUFNBOBHFNFOUQMBTUJDSFNBJOTBDIBMMFOHFXJUI����LHHFOFSBUFEQFSDBQJUB����IJHIFSUIBOUIF64BOEXJUI
BCPVU���PGXBTUFSFDZDMFEXJUIJO,PSFB5IFDPVOUSZIBTTFUBUBSHFUPGSFEVDJOHQMBTUJDXBTUFCZ���CZ����BOE���
CZ����XJUIBSFDZDMJOHUBSHFUPG���CZ����
*OTNBSUXBUFSBSFOBHPWFSONFOUIBTVOWFJMFEUIF$PNQSFIFOTJWF1MBOGPS%SJOLJOH8BUFS4BGFUZ.BOBHFNFOUJO����XJUI
PCKFDUJWFTUPNPEFSOJ[FBHFJOHXBUFSQJQFTBOETUSFOHUIFOJOHTNBSUXBUFSNBOBHFNFOUUISPVHISFBMUJNFNPOJUPSJOHPG
XBUFSTVQQMZUISPVHI*$5UFDIOPMPHJFT4VDIUFDIOPMPHJFTTVDIBTXJUIVONBOOFEBFSJBMWFIJDMFTBOE$$57BSFBMTPVTFE
UPNPOJUPSBMHBFPDDVSSFODFTJOSJWFSTBOEUJEFNPOJUPSJOHJOEBNT��

��"DDPSEJOHUPXSJUUFOSFTQPOTFGSPN.05*&
��3FGFSUP*$%,0VUMPPL����*,PSFB��*OOPWBUJPO*OJUJBUJWFTJO4NBSU$JUJFTBOE)FBMUIDBSFIUUQTCJUMZ�D*.L�'
��"DDPSEJOHUP*&"XFCTJUFIUUQTCJUMZ�GP#�ML
��"DDPSEJOHUPIUUQTFOZOBDPLSWJFX"&/�����������������
��"DDPSEJOHUPSFTQPOTFTSFDFJWFEGSPN,PSFB8BUFS3FTPVSDFT$PSQPSBUJPO
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��"TJOEJDBUFEJO,PSFBTHSFFOHSPXUIFYQFSJFODF(((*����IUUQTCJUMZ�Y���EP
��3FGFSUP$MJNBUF5FDIOPMPHZ$MBTTJDBUJPOBOE4UBUJTUJDTPO$MJNBUF5FDIOPMPHZ*OEVTUSZ������IUUQTCJUMZ�F,5��M
��3FGFSUPIUUQTCJUMZ�7N[WC7

(SFFOUFDIOPMPHJFTJO,PSFBTHSFFOUSBOTJUJPO
,PSFBTGJSTU�:((1PVUMJOFE��HSFFOUFDIOPMPHJFT
BTQSJPSJUZBSFBTUIBUXPVMETFSWFBTQJMMBSTUPUIF
DPVOUSZTHSFFOUSBOTJUJPO��5IF����()(SFEVDUJPO
SPBENBQBTLTGPS'PTUFSJOHOFXJOEVTUSJFTUPDPQF
XJUIDMJNBUFDIBOHFBOEFYQBOEJOHJOWFTUNFOUJO
OFXUFDIOPMPHZEFWFMPQNFOUBOETUSFOHUIFOJOH
JOUFSOBUJPOBMDPPQFSBUJPOBNPOHJUTLFZTFWFOUBTLT
5IFUFSNTHSFFOUFDIOPMPHZPSDMJNBUFUFDIOPMPHZ
BSFPGUFOVTFEJOUFSDIBOHFBCMZJOUIFOBUJPOTQPMJDZ
EPDVNFOUT" SFDFOU SFQPSUCZ UIF1SFTJEFOUJBM
"EWJTPSZ$PVODJM GPS4DJFODFBOE5FDIOPMPHZMJTUT
GPSUZWFDMJNBUFUFDIOPMPHJFT��ˊCPUIJONJUJHBUJPO
BOEBEBQUBUJPOˊCZESBXJOHVQPOFYJTUJOHUFDIOPMPHZ
DMBTTJGJDBUJPOTXPSMEXJEF5IFHPWFSONFOUFOWJTJPOT
,PSFBBTBO*OOPWBUJPO(SPXUI&OHJOFCZ����CZ
GPDVTJOHPO��BSFBTUIBUJODMVEF4NBSU$JUJFT/FX
BOE3FOFXBCMF&OFSHZ"VUPOPNPVT7FIJDMFTBOE"*��
5IJTTUVEZVTFEEFTLSFTFBSDIBOEJOUFSWJFXTXJUI
TUBLFIPMEFST UPESBX JOTJHIUTBOEVTFEBCSPBE
DMBTTJGJDBUJPOPGHSFFOUFDIOPMPHJFTBTJO5BCMF�UP
HVJEFUIFSFTFBSDIBOEJOUFSWJFXT

5BCMF��(SFFOUFDIOPMPHZDBUFHPSJFTVTFEJOUIJTTUVEZUPHVJEFEFTLSFTFBSDIBOETUBLFIPMEFSJOUFSWJFXT

&OFSHZQSPEVDUJPOBOETUPSBHFUFDIOPMPHJFT�FHXJOETPMBSDPHFOFSBUJPOJODMVEJOH�XJUIXBTUFEJTUSJDUIFBUJOHTZTUFNTFOFSHZTUPSBHFGPSCVJMEJOHTBOEUSBOTQPSUBUJPOTNBSUHSJE

4NBSUCVJMEJOHTBOEDJUJFTUFDIOPMPHJFT�FHTNBSUCVJMEJOHT-&%MJHIUJOHCVJMEJOHGBDUPSZFOFSHZNBOBHFNFOUTZTUFNTWFSUJDBMGBSNJOH

"MUFSOBUJWFGVFMTBOEUSBOTQPSUBUJPO�FHCBUUFSZFMFDUSJDWFIJDMFTIZESPHFOQPXFSFEGVFMDFMMUSBOTQPSUBUJPO

8BUFS�TBOJUBUJPOUFDIOPMPHJFT�TNBSUXBUFSBOEXBTUFXBUFSNBOBHFNFOUUFDIOPMPHJFT

"JSRVBMJUZNBOBHFNFOUUFDIOPMPHJFT�BJSRVBMJUZNPOJUPSJOHBOENBOBHFNFOUTZTUFNTBOEUFDIOPMPHJFT

$SPTTDVUUJOH*$5�OBOPUFDIOPMPHJFT�*$5UFDIOPMPHJFT"**P5#JH%BUB#MPDLDIBJO/BOPUFDIOPMPHJFTVTFEJOCBUUFSJFTMJHIUXFJHIUNBUFSJBMTJODBSTNFNCSBOFTJOXBUFSFUD

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT

10



R&D investment trends and green 

technology stronghold areas

$VSSFOUJOWFTUNFOUT
*O����,PSFBIBEUIFIJHIFTUTIBSFPG3�%XJUIJO0&$%
DPVOUSJFTBU���PG(%1EPVCMF UIFBWFSBHF(SPTT
EPNFTUJDFYQFOEJUVSFPO3�%CZUIFCVTJOFTTTFDUPSIBT
HSPXONPTUNPSFUIBO��UJNFTEVSJOH������DPNQBSFE
UPHPWFSONFOUBOEIJHIFSFEVDBUJPO3�%HSPXUIPG��BOE
��UJNFTSFTQFDUJWFMZ��*O����HPWFSONFOUT3�%CVEHFU
JODSFBTFE���GSPNUIFQSFWJPVTZFBSUP64%��CJMMJPO
BOEJTFYQFDUFEUPSFBDI64%��CJMMJPOCZ������5PUBM
3�%CVEHFUJODMVEJOHUIFQSJWBUFTFDUPSJTSFQPSUFEBUPWFS
64%��CJMMJPOGPS����5IFDPVOUSZIBTPWFSIBMGBNJMMJPO
SFTFBSDIFST��
*O����HPWFSONFOUUBSHFUFEUPUBM JOWFTUNFOUPG64%
��CJMMJPOJOSFOFXBCMFFOFSHZ64%�CJMMJPOJOUP&44
64%��CJMMJPOJOUPTNBSUNFUFSTBOE64%��CJMMJPOJOUP
FOWJSPONFOUBMMZGSJFOEMZQPXFSEFWFMPQNFOUCZ������*O
����3�%JOWFTUNFOUTJOSFOFXBCMFFOFSHZXFSF64%���
NJMMJPOVQ���GSPN������
'PSUIFQBTU�ZFBST����3�%QSPKFDUTXFSFDPNQMFUFEUP
EFWFMPQHSFFOFOFSHZUFDIOPMPHJFTXJUIUIFTVQQPSUPGUIF
HPWFSONFOU"NPOHUIFN4.&TDBSSJFEPVU���QSPKFDUT
XIJDIBDDPVOUGPS����GPMMPXFECZSFTFBSDIJOTUJUVUFT
���QSPKFDUTVOJWFSTJUJFT���TUBUFSVODPNQBOJFT��
DPOHMPNFSBUFT��NJETJ[FEDPNQBOJFT��BOEPUIFST
��$PNQBOJFTQBSUJDJQBUFEJO���PGBMMFOFSHZ3�%
QSPKFDUT

04

��#BTFEPOEBUBGSPN0&$%.BJO4DJFODFBOE5FDIOPMPHZ*OEJDBUPSTIUUQXXXPFDEPSHTUJNTUJIUN
��#BTFEPOJOGPSNBUJPOGSPN,PSFB&6SFTFBSDIDFOUFSXFCTJUFIUUQTCJUMZ�7Q84�L
��"DDPSEJOHUPIUUQTFOZOBDPLSWJFX"&/�����������������
��"DDPSEJOHUP.05*&XFCTJUFIUUQTCJUMZ�BM5-�'
��"DDPSEJOHUPIUUQTCJUMZ�9��I8-
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��"DDPSEJOHUPXSJUUFOSFTQPOTFGSPN.05*&
��3FGFSUPIUUQTQVMTFOFXTDPLSWJFXQIQZFBS������OP������
��"DDPSEJOHUPSFTQPOTFTSFDFJWFEGSPN,PSFB8BUFS3FTPVSDFT$PSQPSBUJPO
��"MTPLOPXOBTTUPSBHFCBUUFSZPSTFDPOEBSZDFMMT
��"DDPSEJOHUP,PSFBT(SFFO(SPXUI&YQFSJFODF(((*����IUUQTCJUMZ�7$*9S-
��"DDPSEJOHUP$MFBO"JSBOE*OEPPS&OWJSPONFOUJO4PVUI,PSFBSFQPSUCZ*OOPWBUJPO$FOUFS%FONBSL4FPVM����
��3FGFSUPIUUQTCJUMZ�C#C�;6

$PNQBOJFTVOJWFSTJUJFTSFTFBSDIJOTUJUVUFDPOTPSUJVNT
DBSSJFEPVUUIFCJHHFTUOVNCFSPGQSPKFDUTBQQSPY���
GPMMPXFECZDPNQBOJFTSFTFBSDI JOTUJUVUFT���BOE
DPNQBOJFTVOJWFSTJUJFT�����
*O4NBSU$JUJFTUIFHPWFSONFOUCVEHFUIBTJODSFBTFE��
UJNFTGSPN64%��NJMMJPOJO����UP64%���NJMMJPOJO
����*O����64%���NJMMJPOBOE64%���NJMMJPOBSF
TFUBTJEFGPSFNPCJMJUZTVCTJEJFTBOEDIBSHJOHSFGJMMJOH
JOGSBTUSVDUVSFSFTQFDUJWFMZ5IFHPBM JT UPCVJME����
QVCMJD&7BOE��IZESPHFODIBSHJOHTUBUJPOTCZ����
(PWFSONFOUDVSSFOUMZQSPWJEFTTVCTJEJFTPGBQQSPYJNBUFMZ
64%����GPS#&7TBOE64%�����GPS'$&7T,PSFB
&OWJSPONFOUBMBOE*OEVTUSZ5FDIOPMPHZ*OTUJUVUF,&*5*
JOEJDBUFEBO3�%CVEHFUPG64%���NJMMJPOEVSJOH����
��UPEFWFMPQEPNFTUJDXBTUFUPFOFSHZUFDIOPMPHJFT
*OTNBSUCVJMEJOHTUIFHPWFSONFOUIBTDPNNJUUFEUPBO
JOWFTUNFOUPG64%���NJMMJPOUPBUUSBDUNPSFJOOPWBUJPO
UPDPOTUSVDUJPOTTJUFT5IFTNBSUCVJMEJOHUFDIOPMPHZ
EFWFMPQNFOUQSPKFDUGPS��������GPDVTFTPOGPVSTFDUPST
BVUPNBUJPOPGDPOTUSVDUJPOFRVJQNFOUBOENBOBHFNFOU
TZTUFNTNBSUCVJMEJOHGPSSPBETUSVDUVSFTNBSUJOUFHSBUFE
TBGFUZDPOUSPMUFDIOPMPHZBOEEJHJUBMQMBUGPSNBOEUFTU
CFE��
*OTNBSUXBUFSBSFOBHPWFSONFOUJTDBSSZJOHPVUB4NBSU
/FUXPSL.BOBHFNFOU*OGSBTUSVDUVSF$POTUSVDUJPO1SPKFDU
XJUI,XBUFSCBTFEPOUIFQJMPUQSPKFDUT JO1BKVBOE
4FKPOH4NBSU8BUFS$JUJFT5IFQSPKFDUJTQSPNPUFEBDSPTT
���MPDBMHPWFSONFOUTOBUJPOXJEFBUBDPTUPG64%��
CJMMJPOEVSJOH��������

$VSSFOUHSFFOUFDIOPMPHZTUSPOHIPME
*O UFSNT PG JOWFTUNFOU BOE DPNNFSDJBM J[BUJPO
SFDIBSHFBCMFCBUUFSJFT�� BOE-JHIU&NJUUJOH%JPEFT
-&%TFYIJCJUFEUIFCFTUPVUDPNFTGPS,PSFBBOEPUIFS
UFDIOPMPHJFTTVDIBT&44SFOFXBCMFFOFSHZTZTUFNTBOE
FMFDUSJDWFIJDMFTXFSFGPVOEUPIBWFNBEFDPOTJEFSBCMF
QSPHSFTTUPXBSETCFJOHHMPCBMMZDPNQFUJUJWF�� *O&44
,PSFBT-($IFNIPMETUIFMBSHFTUHMPCBMNBSLFUTIBSF
HMPCBMMZCZWPMVNFBOE4BNTVOH4%*JTTFSWJOHBTTVQQMJFS
GPSNBOZTZTUFNFOEDMJFOUT
1BTUUSFOETPGQBUFOUEBUBBOE3�%CVEHFUTJOHPWFSONFOU
SFTFBSDIJOTUJUVUFT(3*TTIPXUIBUUIFMBSHFTUOVNCFSPG
QBUFOUTXFSFJOTPMBS17XJOEBOECJPFOFSHZBMUIPVHI
3�%JOWFTUNFOUTEFDSFBTFEJOUIFMBUUFSUXPUFDIOPMPHJFT
EVSJOH������SFGFSUP5BCMF"JOUIF"OOFY&OFSHZ
TUPSBHFTBXUIFMBSHFTUJODSFBTFJOJOWFTUNFOUTXJUINPSF
UIBO������QBUFOUTCFUXFFO������8JUIHPWFSONFOUT
QVTI GPS UIFIZESPHFOFDPOPNZ3�% JOWFTUNFOU JO
IZESPHFONBOVGBDUVSJOHBOETUPSBHFJTTFFJOHBTJHOJDBOU
CPPTU
*OBJSRVBMJUZNPOJUPSJOHBOENBOBHFNFOUUFDIOPMPHJFT
,PSFBTUFDIOPMPHZMFWFMTBSFDPOTJEFSFEIJHIJOTUBUJPOBSZ
BOENPCJMFTPVSDFFNJTTJPOSFEVDUJPOBOEGVHJUJWFEVTU
SFEVDUJPOUFDIOPMPHJFT)FBMUIJNQBDUBTTFTTNFOUBOE
QPMJDZBOEJOGPSNBUJPOTFSWJDFTBSFGPVOEUPCFPGIJHI
JOUFSFTUCVUMBHHJOHJOUIFDPVOUSZ��
*OXBTUFNBOBHFNFOU,PSFBJTBMFBEFSJOGPPEXBTUF
SFDZDMJOHXJUIB���SBUFJO����UIPVHIBOOVBMGPPE
XBTUFSFNBJOTIJHIBUBCPVU���LHDBQJUBMBSHFSUIBOUIF
��LHDBQJUBJO&VSPQF��5IFBDIJFWFNFOUXBTBSFTVMU
PGCBOOJOHGPPEXBTUFUPMBOEMMTJOUSPEVDJOHBWPMVNF
CBTFEGFFTZTUFNBOEJOOPWBUJPOTTVDIBT3'*%FRVJQQFE
QBZBTZPVSFDZDMFNBDIJOFT
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'JHVSF��1SJNBSZHPWFSONFOUBDUPSTJO,PSFBTHSFFOHSPXUIBOEUFDIOPMPHZQPMJDZSFTFBSDIJOOPWBUJPOBOEJNQMFNFOUBUJPO�3FMFWBOUKVSJTEJDUJPOBSFBTBSFJOEJDBUFETPVSDFBVUIPSTDPNQJMBUJPO

.JOJTUSJFT
.JOJTUSZPG-BOE*OGSBTUSVDUVSFBOE5SBOTQPSUBUJPO.P-*5

4NBSUDJUJFTFNPCJMJUZ�'*3UFDIOPMPHZQPMJDZBOEQSPKFDUT
,*"5BMJBUFE3�%GVOEJOHBOE�DPPSEJOBUJPOCPEZ�
,"*"BMJBUFETNBSUDJUJFTQMBUGPSNDPPSEJOBUJPOCPEZ�
.JOJTUSZ"HSJDVMUVSF'PPEBOE�3VSBM"BJS."'3"
"HSJDVMUVSF'PPE'PSFTUSZQPMJDZ�BOEQSPKFDUT
.JOJTUSZPG4.&T�TUBSUVQ.44
5FDIOPMPHZTUBSUVQTVQQPSUJODMVEJOH�JOVOJWFSTJUJFT

.JOJTUSZPG5SBEF*OEVTUSZBOE&OFSHZ.P5*&
3FOFXBCMFFOFSHZBOETUPSBHFTNBSUHSJEHSFFOJOEVTUSZQPMJDZBOEQSPKFDUT
JOOPWBUJPODMVTUFSQMBUGPSNNBOBHFE�CZ,*$09,PSFB*OEVTUSJBM$PNQMFYDPSQ
,&5&1�,&*5BMJBUFE3�%�GVOEJOHDPPSEJOBUJPOCPEZ�
.JOJTUSZPG&EVDBUJPO.P&

)JHIFSFEVDBUJPOQPMJDZBOEUFDIOPMPHZ3�%GVOEJOHJOVOJWFSTJUJFT
$BNQVTFTJOJOOPWBUJPODMVTUFST

.JOJTUSZPG4DJFODF�*$5.4*5

4�51PMJDZ�(�QPMJDZ

5FDIOPMPHZ3�%JO(3*TBOEVOJWFSTJUJFT

.JOJTUSZPG&OWJSPONFOU.&
$MJNBUFDIBOHFQPMJDZ,&54�()(JOWFOUPSZ
4NBSUXBUFSXBTUFNBOBHFNFOU�BOEBJSQPMMVUJPOQPMJDZBOEQSPKFDUT
,&*5*BMJBUFE3�%GVOEJOHBOE�DPPSEJOBUJPOCPEZ�

�4FFUBCMF�

(3*TXJUIHSFFOUFDIOPMPHZ3�%QSPHSBNT
˖,PSFB*OTUJUVUFPG4DJFODF�5FDIOPMPHZ,*45
˖,PSFB*OTUJUVUFPG&OFSHZ3FTFBSDI,*&3
˖,PSFB*OTUJUVUFPG*OEVTUSJBM5FDIOPMPHZ,*5&$)
˖,PSFB3FTFBSDI*OTUJUVUFPG$IFNJDBM5FDIOPMPHZ,3*$5
˖,PSFB*OTUJUVUFPG.BDIJOFSZ�.BUFSJBMT,*..
˖�&MFDUSPOJDTBOE5FMFDPNNVOJDBUJPOT3FTFBSDI*OTUJUVUF&53*
˖�,PSFB*OTUJUVUFPG$JWJM&OHJOFFSJOHBOE#VJMEJOH5FDIOPMPHZ,*$5

˖�,PSFB*OTUJUVUFPG(FPTDJFODFBOE.JOFSBM3FTPVSDFT,*(".
˖,PSFB&MFDUSPUFDIOPMPHZ3FTFBSDI*OTUJUVUF,&3*
˖�,PSFB3FTFBSDI*OTUJUVUFPG#JPTDJFODF�#JPUFDIOPMPHZ,3*##
˖�,PSFB*OTUJUVUFPG4DJFODFBOE5FDIOPMPHZ*OGPSNBUJPO,*45*
˖/BUJPOBM'VTJPO3FTFBSDI*OTUJUVUF/'3*
˖,PSFB*OTUJUVUFPG.BUFSJBMT4DJFODF,*.4

(SFFO(SPXUI$PNNJUUFFBU1SJNF.JOJTUFSTPDF

(SFFOHSPXUITUSBUFHZ
1SFTJEFOUBM"EWJTPSZ$PVODJMPO4DJFODFBOE5FDIOPMPHZ1"$45

5FDIOPMPHZ3�%QPMJDZ
1SFTJEFOUBM$PNNJUUFFPG'PVSUI*OEVTUSJBM3FWPMVUJPO1$'*3

'*3UFDIOPMPHZTNBSUDJUJFTQPMJDZ
/BUJPOBM$PVODJMPO$MJNBUF�"JS2VBMJUZ/$$"

"JSRVBMJUZTUSBUFHZ�TPMVUJPOT

*OUFSNJOJTUFSJBMBEWJTPSZCPEJFT

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT
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Green technology research,  

development, and innovation 

ecosystem

4DJFODF�5FDIOPMPHZ4�5QPMJDZ�
BOEJOOPWBUJPOTZTUFN
8FBLOFTTFTPG,PSFBT3�%IBWFCFFODJUFEBT
MJNJUFECBTJDSFTFBSDIBOEXFBLQVCMJDQSJWBUF
QBSUOFSTIJQ MFBEJOH UP MPXDPNNFSDJBMJ[BUJPO
TVDDFTTPG UIF DPVOUSZT3�%BDIJFWFNFOUT
JOEJDBUFEBU���DPNQBSFEUPPWFS���GPSUIF6,
BOE���JO+BQBO8IJMF���PG,PSFBODPNQBOJFT
BSFTNBMMBOENFEJVNTJ[FEFOUFSQSJTFT4.&T
3�%TVQQPSUUPUIFNIBTOPUCFFODPOTJEFSFE
TVGGJDJFOU *OSFTQPOTFUIFHPWFSONFOU JO����
GPSNFEB.JOJTUSZPG4.&TBOE4UBSUVQTBOE
SFPSHBOJ[FEUIF3�%TVQQPSUTZTUFNTUPQMBDF
HSFBUFSFNQIBTJTPO4.&T1VCMJD3�%JTGPDVTFE
POGVOEBNFOUBMUFDIOPMPHJFTBOEGVUVSFHSPXUI
ESJWFST UIBUBSFEJGGJDVMU UBTLT GPS UIFQSJWBUF
TFDUPSUPNBOBHFXIJMFCVTJOFTTFTUBLFDIBSHFPG
DPNNFSDJBMJ[BUJPO��
1VCMJDQSJWBUFQBSUOFSTIJQT11" JT JODSFBTJOHMZ
FODPVSBHFEJO,PSFBBOESTUDPMMBCPSBUJPOTUBSUFE
JO����5IFGJSTU111GSBNFXPSLXBTFTUBCMJTIFE
JO����BOEDVSSFOUMZUIFSFJTB111"DUBOEBO
&OGPSDFNFOU%FDSFF.JOJTUSZPG4USBUFHZBOE
'JOBODFPWFSTFFTUIF111QPMJDZBOERVBMJUZPG
111QSPKFDUTDPOEVDUFECZMJOFNJOJTUSJFTTVDI

BT.05*&BOE.0-*55IFGJOBODJBMDSJTJTJO����
�� JOTUJHBUFEBQSPNQUTIJGU JOQVCMJDQSJWBUF
3�%DPMMBCPSBUJPOXJUIUIFJOUSPEVDUJPOPGB��TU
$FOUVSZ'SPOUJFS5FDIOPMPHZ3�%1SPHSBN
"TUIF3�%DBQBDJUZPGMBSHFQSJWBUFDPSQPSBUJPOT
HSFXJOUIFDPVOUSZUIF(3*TXFSFSFTUSVDUVSFE
JO����UPDPOEVDUOBUJPOBM3�%QSPHSBNTXJUI
BHSFBUFSGPDVTPOVQTUSFBN3�%UBTLT3�%CZ
(3*T BOEVOJWFSTJUJFT UIVTFOTVSFT MPOHUFSN
LOPXMFEHFHFOFSBUJPO UIBU FWFOUVBMMZ MFBET
UPDPNNFSDJBMJ[BUJPOBOETUSBUFHJD UFDIOPMPHZ
MFBEFSTIJQ GPS,PSFB0OUIFPUIFSIBOE3�%
GVOEJOHCZMJOFNJOJTUSJFTGPSQJMPUBOEUFTUCFE
QSPKFDUTTVDIBTTNBSUDJUZQSPKFDUTCZ.0-*5BOE
OFXBOESFOFXBCMFFOFSHZQSPKFDUTCZ.05*&BSF
QSPWJEFEXJUITUSPOHDPNNFSDJBMJ[BUJPOPCKFDUJWFT
BOESFRVJSFNFOUT5IFTFQSPKFDUTJOWPMWFFYUFOTJWF
HPWFSONFOUQSJWBUFTFDUPSBDBEFNJDQBSUOFSTIJQT
BOEBHPPEQPSUJPOPGUIFTFQSPKFDUTJTMFECZUIF
NBKPSQSJWBUFQMBZFSTJOWPMWFEJOUIFTFQSPKFDUT
(PWFSONFOUTOFX3�%GJOBODJOHTUSVDUVSFBMTP
BMMPXTHSFBUFSPVUTPVSDJOHPGQVCMJD3�%CVEHFU
UPQSJWBUFTFDUPSBDUPSTFTQFDJBMMZ4.&T��0OF
FYBNQMFJTUIF4NBMM#VTJOFTT*OOPWBUJPO3FTFBSDI
,04#*3QSPHSBNPQFSBUFECZUIF.JOJTUSZPG4.&T
BOE4UBSUVQTUIBU JODMVEFTTFWFSBMHPWFSONFOU
NJOJTUSJFTBOEBHFODJFT,04#*3SFRVJSFT UIBU
JOWPMWFEBHFODJFTSFTFSWFBQFSDFOUBHFPGUIFJS

05

��"DDPSEJOHUP(PWFSONFOUT3�%*OOPWBUJPO1MBOIUUQTCJUMZ�S�:,H+

,PSFB
20%

+BQBO
54%

6,
70%

$PNQBSJTPOPGUIFTVDDFTTSBUF�
PGDPNNFSDJBMJ[BUJPO
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3�%CVEHFUBTTVCTJEZGPSUIF4.&T"GUFSDPNJOHUP
QPXFSJO����1SFTJEFOU.PPO+BFJOIBTQMFEHFEUP
EPVCMFUIFCVEHFUPG,04#*3QSPHSBNCZ����GSPN
����NJMMJPOJO������/FXQPMJDJFTBMTPFOBCMF4.&T
HSFBUFSBWFOVFTJOVUJMJ[JOH(3*T3�%GBDJMJUJFTBOEUP
KPJOJOOBUJPOBM3�%QSPHSBNT
5IF4DJFODFBOE5FDIOPMPHZ#BTJD-BXPG����
SFRVJSFT GPSNVMBUJPOPG,PSFBT4�5QMBOTXIJDI
TUBSUFEJOUIF����T5IF�:((1JTVTFEBTHVJEJOH
EPDVNFOUTGPS3�%JOWFTUNFOUTJODMFBOUFDIOPMPHJFT
5IFGPDVTPOBMUFSOBUJWFFOFSHZBOEDPOTFSWBUJPOBT
XFMMBTFOWJSPONFOUBMBOEBHSJDVMUVSBMUFDIOPMPHZ
3�%QSPHSBNTTUBSUFEJOUIF��TBOE��T5IF����T
TBXUIFTIJGUUPJOEVTUSJFTPGHMPCBMDPNQFUJUJWFOFTT
GSPNUIFIFBWZBOEDIFNJDBMJOEVTUSJFTJOUIF����T

���"DDPSEJOHUP,XPO����"OBMZTJTPGUIF1FSGPSNBODFPGUIF,PSFBO(PWFSONFOUT3�%4VCTJEZGPS4NBMM#VTJOFTTFT�IUUQTVLOPXMFEHFVLZFEVNQBNQQ@FUET���
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.BKPSBDUPST
,PSFBT SFTFBSDIBOE JOOPWBUJPOTZTUFNJTTJNJMBS UP
(FSNBOZTBOEEJGGFSFOUGSPNUIFVOJWFSTJUZDFOUFSFE
SFTFBSDITFFOJOUIF6OJUFE4UBUFTBOE/PSUIFSO&VSPQF
(PWFSONFOUGVOEFE3FTFBSDI *OTUJUVUFT (3*TBOE
MBSHFDPOHMPNFSBUFTEPNJOBUFUFDIOPMPHZ3�%BOEBSF
KPJOFECZMFBEJOHVOJWFSTJUJFT$POHMPNFSBUFTBDUJWFJO
HSFFOUFDIOPMPHJFT JODMVEF4BNTVOH4%* &44TNBSU
HSJE)ZVOEBJ.PUPSTFNPCJMJUZ-(&MFDUSPOJDTBOE
-($IFNJDBMT &44TNBSUHSJE)BOXIB4PMBS TPMBS
17%PPTBO)FBWZ*OEVTUSJFTXJOEQPXFS4,5FMFDPN
*P5FOFSHZ,&1$0SFOFXBCMFQPXFSHFOFSBUJPOBOE
,8BUFSQVCMJDDPSQPSBUJPOPOTNBSUXBUFSNBOBHFNFOU
'JHVSF�QSPWJEFTBOPWFSWJFXPGNBKPSHPWFSONFOUBDUPST
JOUIFHSFFOHSPXUIBOEUFDIOPMPHZQPMJDZSFTFBSDI
JOOPWBUJPOBOEJNQMFNFOUBUJPOMBOETDBQFJO,PSFB*O
UFSNTPGUIFHSFFOUFDIOPMPHZ3�%BSFOB JNQPSUBOU
HPWFSONFOUBHFODJFTBSFUIF1SJNF.JOJTUFST4FDSFUBSJBU
(SFFO(SPXUI$PNNJUUFF.4*5PWFSBMM4�53�%QPMJDZ
BOEDPPSEJOBUJPOBOE UIF.JOJTUSZPG&OWJSPONFOU
HSFFOHSPXUIBOEDMJNBUFQPMJDZFNJTTJPOTUBSHFUT5IF
1SFTJEFOUJBM"EWJTPSZ$PVODJMGPS4DJFODFBOE5FDIOPMPHZ
1"$45��TFSWFTBTUIFBEWJTPSZCPEZPOOBUJPOBM4�5
JOOPWBUJPO5IF(SFFO(SPXUI$PNNJUUFFQSPWJEFTPWFSBMM
QPMJDZBEWJDFPOHSFFOHSPXUIBOEHSFFOUFDIOPMPHJFT
UISPVHIBHSFFOUFDIOPMPHZBOEJOEVTUSZTVCDPNNJUUFF
/BUJPOBMBOESFHJPOBMQSPKFDUTˊTVDIBTJOTNBSUDJUJFT
BOEHSFFOFOFSHZˊBSFQBSUPGOBUJPOBMJOOPWBUJPOTUSBUFHZ
BOEBSFMFECZSFTQFDUJWFNJOJTUSJFTJODPPSEJOBUJPOXJUI
SFMBUFEBHFODJFT'PSFYBNQMF.0-*5JTUIFHPWFSOJOH
CPEZBOEDPPSEJOBUFTTNBSUDJUZQPMJDZBOEQSPKFDUTXJUI
.4*5.05*&.&BOEUIF.JOJTUSZPG*OUFSJPSBOE4BGFUZ
5IF4NBSU$JUJFT4QFDJBM$PNNJUUFFXJUIJOB1SFTJEFOUJBM
$PNNJTTJPOPOUIF'PVSUI*OEVTUSJBM3FWPMVUJPO1$'*3
EFWFMPQTBOEDPPSEJOBUFT'*3UFDIOPMPHZQPMJDJFTBOE
QSPKFDUTJOTNBSUDJUJFT

5IF/BUJPOBM3FTFBSDI$PVODJMGPS4DJFODFBOE5FDIOPMPHZ
/45VOEFS UIF KVSJTEJDUJPOPG.4*5PWFSTFFTBOE
BMMPDBUFT3�%CVEHFU GPS��NFNCFS(3*TPG/45
(3*T3�%DBOTQBOBDSPTTUIFTQFDUSVNPG5FDIOPMPHZ
3FBEJOFTT-FWFMT&MFDUSPOJDTBOE5FMFDPNNVOJDBUJPOT
3FTFBSDI*OTUJUVUF&53*,PSFB*OTUJUVUFPG4DJFODFBOE
5FDIOPMPHZ,*45,PSFB*OTUJUVUFPG&OFSHZ3FTFBSDI
,*&3,PSFB*OTUJUVUFPG*OEVTUSJBM5FDIOPMPHZ,*5&$)
,PSFB *OTUJUVUF PG $JWJM &OHJOFFSJOH BOE#VJMEJOH
5FDIOPMPHZ,*$5BOE,PSFB*OTUJUVUFPG.BDIJOFSZ�
.BUFSJBMT,*..BSFBNPOHUIFMBSHFTUQVCMJD3�%GVOEJOH
SFDJQJFOU(3*TXJUIHSFFOUFDIOPMPHZQSPHSBNT��'JHVSF�
MJTUTUIF(3*TXJUIHSFFOUFDIOPMPHZQSPHSBNTBOE5BCMF
#JO"OOFYQSPWJEFTUIFJSJOEJDBUJWF3�%GPDVTBSFBT
-FBEJOHVOJWFSTJUJFTXJUIHSFFO UFDIOPMPHZ GPDVTFE
QSPHSBNT JODMVEF UIF6OJWFSTJUZ PG 4DJFODF BOE
5FDIOPMPHZ645BOE,4UBSVOJWFSTJUJFT��,"*45(*45
%(*456/*45BOE1045&$)VOEFS.4*5BOEPUIFS
MFBEJOHVOJWFSTJUJFTTVDIBT4FPVM/BUJPOBM6OJWFSTJUZBOE
1VTBO/BUJPOBM6OJWFSTJUZVOEFSUIF.JOJTUSZPG&EVDBUJPO
6OJWFSTJUJFTBOE(3*TDBOTFFLSFTFBSDIDPMMBCPSBUJPOBOE
GVOEJOHGSPNEJGGFSFOUNJOJTUSJFTUIFQSJWBUFTFDUPSBOE
FYUFSOBMBHFODJFT

.BKPSJOEVTUSJBMJOOPWBUJPODMVTUFST
)VCBOETQPLFUZQFSFHJPOBMJOOPWBUJPODMVTUFSTQMBZB
NBKPSSPMFJOSFBMJ[JOHDPMMBCPSBUJWFJOEVTUSZ(3*VOJWFSTJUZ
UFDIOPMPHZSFTFBSDIBOE JOOPWBUJPO JO,PSFB5IFTF
DMVTUFSTDPNQSJTFPG��OBUJPOBM JOEVTUSJBMDPNQMFYFT
BDSPTTUIFDPVOUSZDPWFSJOHBWBSJFUZPGJOEVTUSJBMTFDUPST
,*$09,PSFB*OEVTUSJBM$PNQMFY$PSQPSBUJPOBQQPJOUFE
CZ.05*&NBOBHFTUIFJOOPWBUJPODMVTUFSQMBUGPSNBOE
TFSWFTBTBDFOUSBMDPOUBDUQPJOUGPSDMVTUFSDPMMBCPSBUJPO
5BCMF�MJTUTUIFNBKPSJOEVTUSJBMDMVTUFSTBOEUFDIOPMPHJFT
DPWFSFE

���3FGFSUPIUUQFOHMJTIQBDTUHPLSKTQFOHJOGPJOUSPKTQ
���#BTFEPOQVCMJTIFECVEHFUCZ/45IUUQTXXXOTUSFLSOTU@FONFNCFS��@��KTQ
���,TUBSVOJWFSTJUZQSPHSBNMJTUIUUQLTUBSPSLSQSPHSBNTQSPHSBNT��
��3FGFSUP*OEVTUSJBM$MVTUFS1SPHSBNPG,PSFBSFQPSUCZ,*$09IUUQTCJUMZ�8WX4��
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5BCMF��.BKPSJOOPWBUJPODMVTUFSSFHJPOTJO,PSFB�
TPVSDFCBTFEPO,*$09*OEVTUSJBM1SPHSBN$MVTUFS1SPHSBNPG,PSFB,*$09��

4FPVMNFUSPQPMJUBO

)VCT�(VOTBO%BFCVM(XBOHKV*LTBO
4QFDJBMJTFEJOEVTUSZDBUFHPSZ�4IJQCVJMEJOHBVUPNPCJMFTNBDIJOFQBSUTQIPUPOJDT
7JTJPO�/&"TJBOIVCGPSFDPMPHJDBM�HSFFOJOEVTUSZ

)POBN

)VCT�8POKVBOE#VLQZVOH
4QFDJBMJTFEJOEVTUSZDBUFHPSZ�.FEJDBMFRVJQNFOUBOESFMBUFEJOEVTUSJFT
7JTJPO�/&"TJBOIVCGPSUIFNFEJDBMFRVJQNFOUJOEVTUSZ

(BOHXPO

)VCT�,VNOFVOH
4QFDJBMJTFEJOEVTUSZDBUFHPSZ�#JPGPPEBOECFWFSBHF
7JTJPO�&DPGSJFOEMZCJPDMVTUFS

+FKV

)VCT�(VNJ4FPOHTFP(ZVOHTBO
4QFDJBMJTFEJOEVTUSZDBUFHPSZ�&MFDUSJD�FMFDUSPOJDTNBDIJOFSZ�NFDIBUSPOJDT
7JTJPO�/&"TJBOIVCGPS*5GVTJPOBOEDPOWFSHFODFJOEVTUSZ

%BFLZPVOH

)VCT�6MTBO0OTBO/PLTBO�:BOHTBO&HPL4BDIFPO
4QFDJBMJTFEJOEVTUSZDBUFHPSZ�.FDIBUSPOJDTBVUPNPCJMFTTIJQCVJMEJOHBFSPTQBDF
7JTJPO�)VCPGLFZJOEVTUSJFTGPSUIF�1BDJDSJN

%POHOBN

)VCT�0DIBOH$IFPOHKV$IVOHKV$IFPOBO"TBO
4QFDJBMJTFEJOEVTUSZDBUFHPSZ�*5FMFDUSJD�FMFDUSPOJDT
7JTJPO�"OFX*5IVCPG,PSFB

$IVOHDIFPOH

)VCT�4FPVM#BOXPM4JIXB/BNEPOH#BQZVOHEPOH
4QFDJBMJTFEJOEVTUSZDBUFHPSZ�*5FMFDUSJD�FMFDUSPOJDTNBDIJOFSZQBSUTBOENBUFSJBMT
7JTJPO�)VCPGLOPXMFEHFCBTF�QBSUT�NBUFSJBMJOEVTUSJFT
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3FHJPOBMDMVTUFSTUIBUTQFDJGJDBMMZGPDVTPOHSFFOUFDIOPMPHZ3�%BSFBT
JODMVEF,PSFB8BUFS$MVTUFSJO%BFHVXJUIUFTUCFETPOXBUFSQVSJGJDBUJPO
XBTUFXBUFSBOESFVTF��OBUJPOBMGPPEDMVTUFSPOBHSJGPPEFYQPSUTSFTFBSDI
BOEEFWFMPQNFOUJO*LTBOTVQQPSUFECZ."'3"��BOE1BOHZPUFDIOPWBMMFZ
JO(ZFPOHHJQSPWJODFEVCCFEBTUIF4JMJDPO7BMMFZPG,PSFB��/PSUI+FPMMB
QSPWJODFIBTCFFOEFTJHOBUFECZ.05*&BTBOFOFSHZJOOPWBUJPOBSFB5IF
QSPWJODFTVQQPSUTJOEVTUSZ(3*VOJWFSTJUZ3�%DMVTUFSTGPDVTFEPOTPMBSXJOE
BOEGVFMDFMMUFDIOPMPHJFT*UBMTPJOWPMWFTDPNQBOJFTTVDIBT)ZVOEBJ)FBWZ
*OEVTUSJFTXJOEHFOFSBUPS5FDI"WJBUJPOXJOECMBEFT4PMBS1BSL,PSFB
TPMBSNPEVMFTBOE1SPQPXFSDPNNVOJDBUJPOT'VFMDFMMBOEXPSLTXJUI
3�%BHFODJFTBOEVOJWFSTJUJFTTVDIBT,*&3GVFMDFMM,*..XJOECMBEFT
,PSFB5FTUJOH-BCPSBUPSZTPMBSQPXFS(VOTBOBOE+FPOCVL/BUJPOBM
6OJWFSTJUZXJOEQPXFS4BFNBOHFVNBSFBJO/PSUI+FPMMBXJMMCFUIFWFOVF
GPSGMPBUJOHTPMBSBOEPGGTIPSFXJOEDMVTUFSTDPOTJEFSJOHJUTHFPHSBQIJDBM
DIBSBDUFSJTUJDTXIJMF(XBOHKVBOE4PVUI+FPMMB1SPWJODFXJMMCFUIFQMBDFGPS
BOJOEVTUSJBMFDPTZTUFNXIFSFFMFDUSJDJUZ4.&TDBODPPQFSBUFCBTFEPOUIF
QJWPUBMSPMFPG,&1$0
0OFOPUBCMF JOJUJBUJWF JTCZ+FKVT4QFDJBM4FMG(PWFSOJOH1SPWJODJBM
BENJOJTUSBUJPOUIBUBJNTUPUVSO,PSFBTMBSHFTUJTMBOEJOUPUIFXPSMETGJSTU
DBSCPOGSFFJTMBOEUISPVHI����FMFDUSJDDBSTCZ����BOEPGGTIPSFXJOE
QPXFSQMBOUTBMPOHXJUITNBSUHSJETUPSBHFBOE*P5JOOPWBUJPOT5IF��(8
PGFMFDUSJDJUZDPOTVNFECZ+FKVXJMMCFSFQMBDFECZTPMBSBOEIZESPQPXFS
5IJTJOJUJBUJWFˊLOPXOBTUIF(SFFO#JH#BOHˊIBTBIPTUPGMPXDBSCPOBOE
HSFFOHSPXUIQSPKFDUTJODMVEJOHBTNBSUHSJEEFNPOTUSBUJPOTJUFBNPEFM
FMFDUSJDDBSEJTUSJCVUJPODFOUFSMBOEBOEIZESPQPXFSEFWFMPQNFOUTJUFTBOE
UIF(BQBEPJTMBOEQSPKFDU��JOQBSUOFSTIJQTXJUIUIFDFOUSBMHPWFSONFOU

��3FGFSUP%BFHV,PSFB8BUFS$MVTUFSXFCTJUFIUUQXXXHXUIBDPNJOUSPEVDJOHUIFLPSFBXBUFSDMVTUFS
��3FGFSUP'00%10-*4XFCTJUFIUUQFOHGPPEQPMJTLSJOUSPJOUSP�QIQ
��3FGFSUP1BOHZPUFDIOPWBMMFZXFCTJUFIUUQTXXXQBOHZPUFDIOPWBMMFZPSHFOHIUNMDPNQBOJFTDPOTPSUJVNBTQ�
��"DDPSEJOHUPOFXTBSUJDMFIUUQXXXLPSFBIFSBMEDPNWJFXQIQVE���������������
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��"DDPSEJOHUP/BUVSF*OEFY����"OOVBM5BCMFIUUQTXXXOBUVSFDPNBSUJDMFTE��������������
��3FGFSUP)PSJ[PO����XFCTJUFIUUQTCJUMZ�CX�$-:
��3FGFSUP&VSPTUBSTQSPHSBNXFCTJUFGPDVTFEPO3�%CZ4.&TIUUQTXXXFVSPTUBSTFVSFLBFVBCPVUFVSPTUBST
��3FGFSUPSFDFOU&63&,"*OOPWBUJPO'VOE%FONBSL*'%1SPHSBNDBMMTIUUQTCJUMZ�4�R+.-IUUQTCJUMZ�4�2T�P
��3FGFSUPIUUQTCJUMZ�ZH1[%Z

Existing international collaboration and relevant R&D programs

5IF/BUVSF*OEFY����"OOVBM5BCMFTQVUT,PSFBXJUIJOUPQ��IJHIQFSGPSNJOHIVCTGPSOBUVSBMTDJFODFT3�%
5IFDPVOUSZIBENPTUDPMMBCPSBUJPOXJUI$IJOB64"BOE+BQBO(FSNBOZBOE'SBODFBSFXJUIJOUPQ��&6
DPMMBCPSBUPST��
5IFSFBSFTFWFSBMFYJTUJOHJOJUJBUJWFTTVQQPSUJOH3�%DPMMBCPSBUJPOCFUXFFO%FONBSLBOE,PSFBJOUIF
BSFBTPGHSFFOUFDIOPMPHZ5IFTFJODMVEF&6T)PSJ[PO����SFTFBSDIBOEGFMMPXTIJQQSPHSBNT��&VSPTUBST
3�%TVQQPSUUP4.&T��&63&,"*OOPWBUJPO'VOE%FONBSLT*'%KPJOUSFTFBSDIQSPHSBN��BOEUIF$-&"/
$MVTUFSTJOJUJBUJWF1SFWJPVTDBMMTGPS)PSJ[PO����IBWFGPDVTFEPOBHSJDVMUVSBMQSPEVDUT�(/FYU(FOFSBUJPO
DPNNVOJDBUJPOOFUXPSLBOE*P5+PJOU3FTFBSDI5IF%BOJTI.JOJTUSZPG)JHIFS&EVDBUJPOBOE4DJFODFBMTP
BOOVBMMZTVQQPSUTBOVNCFSPGJOUFSOBUJPOBMOFUXPSLBOEDPMMBCPSBUJPOQSPKFDUPQQPSUVOJUJFT��*$%,T'VOEJOH
(VJEFMJTUTQSPHSBNTBOESFTFBSDIGFMMPXTIJQTBWBJMBCMFUP%BOJTIFOUJUJFTXJUI,PSFBODPVOUFSQBSUTIUUQT
TZELPSFBVNELFOJOOPWBUJPODFOUSFGVOEJOHHVJEF5BCMF�UP�PVUMJOFTDPMMBCPSBUJPOFYQFSJFODFJOJUJBUJWFT
BOETUSPOHIPMETPGNBKPSHPWFSONFOU3�%FOUJUJFT

06
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��"DDPSEJOHUP/BUVSF*OEFYIUUQTXXXOBUVSFJOEFYDPNDPVOUSZPVUQVUTTPVUILPSFB

5BCMF��.BKPSHSFFOUFDIOPMPHZ(3*TXJUIPWFSTFBTDPMMBCPSBUJPOBDUJWJUJFT4PVSDFBVUIPSTDPNQJMBUJPO

,PSFB*OTUJUVUFPG4DJFODFBOE5FDIOPMPHZ,*45JT,PSFBTSTU(3*BOEXJUIJOUPQUFOJOUFSOBUJPOBMDPMMBCPSBUPSJOUIF
DPVOUSZJOOBUVSBMTDJFODFT��*UIBTSFHJPOBMSFTFBSDIIVCTJO(FSNBOZBOE*OEJBUPQVSTVF3�%HMPCBMJ[BUJPO*UIPVTFTSFTFBSDIEJWJTJPOTTVDIBTUIF/BUJPOBM"HFOEB3FTFBSDI%JWJTJPOBOE$MFBO&OFSHZ *OTUJUVUF GPDVTJOHPODMFBOUFDIOPMPHJFTTVDIBTFOFSHZTUPSBHFFOFSHZNBUFSJBMTGVFMDFMMBOECJPGVFMTSFTFBSDI
IUUQTFOHLJTUSFLSLJTU@FOHTVC@OVN�����

,PSFB*OTUJUVUFPG&OFSHZ3FTFBSDI,*&3JTBMFBEJOHOFXBOESFOFXBCMFFOFSHZ3�%JOTUJUVUFXJUIQSPHSBNTPO17XJOESFTFBSDIDFOUFSJO+FKV&44&.4BOEIZESPHFOBOEGVFMDFMMSFTFBSDI*UIBTPVUMJOFEBOVNCFSPGUFDIOPMPHJFTGPSJOUFSOBUJPOBM3�%DPMMBCPSBUJPOBTMJTUFEIFSF
IUUQTXXXLJFSSFLSCPBSENFOV*E�.&/6������TJUF*E�OVMM

&MFDUSPOJDTBOE5FMFDPNNVOJDBUJPO3FTFBSDI*OTUJUVUF&53* JTB MFBEFS JO"*3�%BOEPOFPGPOMZUXPQVCMJDSFTFBSDI JOTUJUVUFTXPSMEXJEFXJUIJOUPQ��FOUJUJFT GPSQBUFOUBQQMJDBUJPOTBDDPSEJOHUP8*10*O,PSFB-(JTUIFMFBEFSJO"*QBUFOUBQQMJDBUJPOTKVTUBIFBEPG&53*&53*IBTMBCPSBUPSJFTPOBVUPOPNPVTWFIJDMFTTNBSU*$5DPOWFSHFODFBOEFOFSHZBOEFOWJSPONFOU*$5*UBMTPIPVTFTBOJOOPWBUJPODFOUFSUPTVQQPSU4.&T
IUUQTXXXFUSJSFLSFOHNBJONBJOFUSJ

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT

20



,PSFBO *OTUJUVUF GPS *OEVTUSJBM5FDIOPMPHZ ,*5&$)IBTQSPHSBNTPOSPCPUJDTBOEHSFFONBOVGBDUVSJOHUIBUJODMVEFT3�%POHSFFO*5NBUFSJBMTBOEEFWFMPQNFOUBOEDPNNFSDJBMJ[BUJPOPG JOFEJCMFCJPDIFNJDBMNBUFSJBMT UPSFQMBDFPJMQSPEVDUJPOUFDIOPMPHZ
IUUQFOHLJUFDISFLSSFTFBSDIQBHF�QIQ

,PSFB *OTUJUVUFPG.BDIJOFSZBOE.BUFSJBMT ,*..GPDVTTFTPONFDIBOJDBMBOENBOVGBDUVSJOHTZTUFNT3�%*UIBTQSPHSBNTPO"*NBDIJOFSZUIFSNBMTZTUFNTGVFMDFMMIZCSJETZTUFNTBOEFOFSHZDPOTFSWBUJPO*O&VSPQFJUIBTDPMMBCPSBUFEXJUI'SBODFBOE(FSNBOZBOETVQQPSUTSFTFBSDIFSFYDIBOHFQSPHSBNT
IUUQTXXXLJNNSFLSF@SFTPVSDF

,PSFB *OTUJUVUFPG$JWJM &OHJOFFSJOH BOE#VJMEJOH5FDIOPMPHZ,*$5IBT3�%QSPHSBNTBOEQJMPUQSPKFDUTPOHSFFOBSDIJUFDUVSF[FSPFOFSHZCVJMEJOHTCVJMEJOHFOFSHZNBOBHFNFOUCVJMEJOHNBUFSJBMTBOEPUIFST5IFSFBSFQSPHSBNTDPWFSJOHTNBSUDJUZUFDIOPMPHJFTUSBOTQPSUCJHEBUBGPSBVUPOPNPVTESJWJOHBOEBJSRVBMJUZNBOBHFNFOU*UIBTQSFWJPVTMZDPMMBCPSBUFEXJUI&6QBSUOFSTTVDIBT/FUIFSMBOETBOE(FSNBOZ
IUUQTXXXLJDUSFLSNFOVFTNJE�B�����������
IUUQTXXXLJDUSFLSNFOVFTNJ
IUUQTXXXLJDUSFLSNFOVFTNJE�B�����������

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT
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5BCMF��.JOJTUSZBMJBUFEBHFODJFTUIBUGVOEBOEDPPSEJOBUFHSFFOUFDIOPMPHZ3�%BOEGBDJMJUBUFJOUFSOBUJPOBMDPMMBCPSBUJPO�4PVSDFBVUIPSTDPNQJMBUJPO

,PSFB*OTUJUVUFGPS"EWBODFNFOUPG5FDIOPMPHZ,*"5BGGJMJBUFE UP.0-*5 GVOETBOE DPPSEJOBUFT JOEVTUSJBMUFDIOPMPHJFT3�%DPWFSJOH&OWJSPONFOUBMUFDIOPMPHJFTBOEFDPJOOPWBUJPOBOE4VTUBJOBCJMJUZPGFOFSHZBOENBUFSJBMSFTPVSDFT *U JT UIF GPDBMFOUJUZ JO&63&,"&63045"34QSPHSBNTBOEIBTTVQQPSUFEMBSHFJOUFSOBUJPOBMDPPQFSBUJPOBDUJWJUJFT,*"5SFDFOUMZBOOPVODFEB,PSFB$[FDI+PJOU5FDIOPMPHZ%FWFMPQNFOU1SPKFDUXJUIBHSFFOUFDIOPMPHZGPDVT
IUUQTCJUMZ�X3P�10

,PSFB*OTUJUVUFPG&OFSHZ5FDIOPMPHZ&WBMVBUJPOBOE1MBOOJOH,&5&1BOE,PSFB&WBMVBUJPO*OTUJUVUFPG*OEVTUSJBM5FDIOPMPHZ,&*5BMJBUFEUP.05*&GVOETBOEDPPSEJOBUFTFOFSHZUFDIOPMPHJFT3�%/PUBCMFSFDFOUQSPKFDUTJOJUJBUFECZUIFTFFOUJUJFTJODMVEFGFBTJCJMJUZUFTUJOHQSPKFDUTGPSIZESPHFOTUPSBHFMBSHFTDBMFQPXFSHFOFSBUJPOBOEIZESPHFONPCJMJUZ3FDFOUMZ,&5&1JOJUJBUFEB,PSFB4JOHBQPSFKPJOUSFTFBSDIDPOTPSUJVNGPSDPNQBOJFTJOUIFIZESPHFOBOE17TFDUPST
IUUQTXXXLFUFQSFLSDPOUFOUTTJUF.BJOEP
IUUQTXXXLFJUSFLSJOEFYEP

,PSFB*OTUJUVUFPG4�5&WBMVBUJPOBOE1MBOOJOH,*45&1BGGJMJBUFEUP.4*5BEWJTFTPOTDJFODFBOEUFDIOPMPHZ4�5BOE3�%QPMJDZQMBOOJOHDPPSEJOBUJPOBOEQFSGPSNBODFFWBMVBUJPO JODMVEJOH GPS UIF/45GVOEFE(3*T *U IBTTIBSFEJOOPWBUJPOFYQFSJFODFUISPVHIUIF0&$%6/&4$0BOE *OUFSOBUJPOBM4PDJFUZ GPS1SPGFTTJPOBM *OOPWBUJPO.BOBHFNFOU *UBMTPQSPWJEFTUSBJOJOHPGPWFSTFBTQPMJDZNBLFSTUPHVJEF4�5JOOPWBUJPONBTUFSQMBOT
IUUQXXXLJTUFQSFLSFOJOEFYKTQ

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT
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5IFSFBSFOVNFSPVTVOJWFSTJUJFTJO,PSFBXJUIHSFFOUFDIOPMPHZSFMBUFE3�%BOEIJHIFSFEVDBUJPOQSPHSBNT5BCMF�MJTUT
POMZBGFXPGUIFMFBEJOHPOFTBOEJTOPUFYIBVTUJWF*UTIPVMECFOPUFEUIBUBDDPSEJOHUP/BUVSF*OEFYDVSSFOUMZVOJWFSTJUJFT
UPQQFECZ4/6,"*45BOE6/*45EPNJOBUFJOUFSOBUJPOBM3�%DPMMBCPSBUJPOJO,PSFBJOOBUVSBMTDJFODFT��
��"DDPSEJOHUP/BUVSF*OEFYIUUQTXXXOBUVSFJOEFYDPNDPVOUSZPVUQVUTTPVUILPSFB

,PSFB&OWJSPONFOUBM*OEVTUSZBOE5FDIOPMPHZ*OTUJUVUF,&*5*BGGJMJBUFEUP.&QSPWJEFTTVQQPSUTGPSEFWFMPQNFOUBOEFYQPSUPGFOWJSPONFOUBM UFDIOPMPHJFT3FDZDMJOHTNBSUXBUFSXPSLTUFDIOPMPHZUPSFEVDFNFUIBOF/�0BOEGMVPSJOBUFEHBTEJTBTUFSQSFWFOUJPOBOEHSFFOQFUSPMUFDIOPMPHJFTBSFBNPOH3�%TVQQPSUBSFBT,&*5*BMTPIBTFDPMBCFMFOWJSPONFOUBMQSPEVDUEFDMBSBUJPOBOEHSFFOCVJMEJOHDFSUJDBUJPOSFTFBSDIQSPHSBNT
IUUQXXXLFJUJSFLSTJUFFOHNBJOEP

,PSFB"HFODZGPS*OGSBTUSVDUVSF5FDIOPMPHZ"EWBODFNFOU,"*"BGGJMJBUFEUP.0-*5JT,PSFBTNBSUDJUJFT3�%BOEJOOPWBUJPOQMBOOJOHGVOEJOHBOEDPPSEJOBUJPOQMBUGPSN*UTVQQPSUTB4NBSU$JUZ4ZOFSHZ"MMJBODFDPOTJTUJOHPWFS���DPNQBOJFTBOEDPDIBJSFECZXBTUFNBOBHFNFOUTUBSUVQ&DVCF-BCTBOE-($/4TZTUFNTJOUFHSBUPSXJUIJOUIF-(HSPVQ5IF"MMJBODFBDUTBTBOBEWJTPSUPHPWFSONFOUBHFODJFT0WFSTFBTDPNQBOJFTDBO KPJO UIFBMMJBODFCZDPOUBDUJOHUIF,"*"
IUUQTXXXLBJBSFLSFOHNBJOEP

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT
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5BCMF��.BKPSHSFFOUFDIOPMPHZQSPHSBNTJOMFBEJOHVOJWFSTJUJFT4PVSDFBVUIPSTDPNQJMBUJPO

1045&$)TUBSUFECZ,PSFBTMBSHFTUTUFFMDPNQBOZ104$0JO����IBTSBQJEMZ SJTJOHUFDIOPMPHZ3�%DFOUFSTBOEQSPHSBNT$FOUFST JODMVEF3FOFXBCMF&OFSHZ3FTFBSDI*OTUJUVUF'VFM$FMM3FTFBSDI*OTUJUVUF-&%$FOUFS.BDIJOF-FBSOJOH3FTFBSDI$FOUFSBOE'VUVSF *5$POWFSHFODF3FTFBSDI*OTUJUVUF*USVOTBEVBMEFHSFFQSPHSBNXJUI)POH,POH6OJWFSTJUZPG4DJFODFBOE5FDIOPMPHZPO'*3BOETNBSUDJUZUFDIOPMPHJFT
IUUQXXXQPTUFDIBDLSFOH

4/6JT,PSFBTUPQSBOLFEVOJWFSTJUZJOHMPCBMSBOLJOHBOEIPVTFTUIF*OTUJUVUFGPS4VTUBJOBCMF%FWFMPQNFOU(SBEVBUF4DIPPMPG&OWJSPONFOUBM4UVEJFT"EWBODFE *OTUJUVUFPG$POWFSHFODF5FDIOPMPHZFHPO-JCBUUFSZTVQFSDBQBDJUPSTOBOPTUPSBHFNBUFSJBMTGPPEXBTUFUPCJPFOFSHZ4NBSU$JUZ3FTFBSDI$FOUFSBOE"VUPOPNPVT%SJWJOH-BCPSBUPSZ4/6T4JIFVOHDBNQVTJTCFJOHTFUVQBTBMBSHFUFDIOPMPHZ3�%BOEJOOPWBUJPOIVC
IUUQTFOTOVBDLS

,"*45 JTB MFBEJOH UFDIOPMPHZ3�% GPDVTFEVOJWFSTJUZ/PUBCMFTDIPPMTBOEQSPHSBNTJODMVEF(SBEVBUF4DIPPMPG(SFFO(SPXUIQPMJDZBOECVTJOFTTGPDVT'*3JOUFMMJHFODFDFOUFS QPMJDZ BOEHPWFSOBODF 4NBSU DJUZ SFTFBSDIDFOUFS4DIPPMPG(SFFO5SBOTQPSUBUJPOBOE*OTUJUVUFGPS*5DPOWFSHFODF*UBMTPIBTEFEJDBUFETUBSUVQTVQQPSUQSPHSBNT,4DIPPMBOE4UBSUVQ,"*45
IUUQTXXXLBJTUBDLSFO

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT
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645IBTBVOJRVFNPEFMPGSVOOJOH4�5HSBEVBUFTDIPPMTBOE3�%QSPHSBNTJOBTTPDJBUJPOXJUIUIF(3*TTVDIBTUIF645,*45&OFSHZBOE&OWJSPONFOUBM5FDIOPMPHZ%JWJTJPOBOE645,*$54NBSU$JUZBOE$POTUSVDUJPO$POWFSHFODF4DIPPM'BDVMUJFTBSFESBXOGSPN(3*TQSJODJQBMSFTFBSDIFST.PSFJOGPSNBUJPOJTIFSF
IUUQTCJUMZ�CCVD"/

6/*45JTPOFPGWF,4UBS45&.VOJWFSTJUJFTBOEIBTBO3�%GPDVTPOOFYUHFOFSBUJPOFOFSHZBOEBEWBODFENBUFSJBMT$FOUFSTJODMVEF,*456/*45$FOUFSGPS$POWFSHFOU.BUFSJBMT,*&36/*45"EWBODFE$FOUFSGPS&OFSHZ$FOUFSGPSIJHIQFSGPSNBODF#JHEBUB$FOUFSGPS(SFFO&OFSHZ.BUFSJBMT%FWFMPQNFOUBOE4DIPPMPG/BOP�#JPTDJFODFBOE$IFNJDBM&OHJOFFSJOH

,PSFBT(SFFO5SBOTJUJPOBOE5FDIOPMPHZ4USFOHUIT
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5BCMF��&YJTUJOHHPWFSONFOUUPHPWFSONFOUBOEPSOBUJPOBMQSPKFDUTXJUIDPMMBCPSBUJPOPQQPSUVOJUJFT4PVSDFBVUIPSTDPNQJMBUJPO

.05*&HSFFOFOFSHZDPMMBCPSBUJPOTIUUQTCJUMZ�C&6,F93FDFOUDPMMBCPSBUJPOBHSFFNFOUTJOHSFFOFOFSHZJODMVEFXJUI"VTUSBMJBIZESPHFOFOFSHZ1IJMJQQJOFTSFOFXBCMFFOFSHZ(FSNBOZIZESPHFOFDPOPNZ%FONBSLPO*$5BOEXJOEQPXFS$IJOBPOTVQFSHSJETBOEUIF"TJBO%FWFMPQNFOU#BOL&44BOEFOFSHZNBOBHFNFOUTZTUFNT,PSFBIPTUFEUIF*OUFSOBUJPOBM3FOFXBCMF&OFSHZ$POGFSFODF,*3&$BOE����)ZESPHFO&YQP
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PGPMEFS$)1QMBOUTUIBUBSF4PMJE3FGVTF'VFMBOEDPNCVTUJPOCBTFE
FOIBODJOHUIFJSFMFDUSJDBMPVUQVUTBOEJOUSPEVDJOHTNBMMEJTUSJCVUFENPEFMT
BSFBSFBTGPSCVTJOFTTDPMMBCPSBUJPO

%JTUSJDUFOFSHZ%)BOE$PNCJOFE)FBUBOE1PXFS$)1

%JTUSJCVUFESFOFXBCMFQPXFSQSPEVDFSTBSFSFDFJWJOHFOIBODFEQPMJDZ
BOEJODFOUJWFTVQQPSUBOEXJMMSFDFJWFHSFBUFSGPDVTEVSJOHBOJNQFOEJOH
QPXFSTFDUPSSFGPSN"TTVDI3�%BOECVTJOFTTEFNBOETGPS%FNBOE
4JEF.BOBHFNFOU%4.BOE5FDIOPMPHZBTB4FSWJDF5BB4TPMVUJPOT
BSFPOUIFSJTFGPSCBMBODJOHQPXFSEFNBOEBOETVQQMZ7FIJDMFUP(SJE
7�( UFDIOPMPHJFT GPSVUJMJ[JOHFNPCJMJUZTUPSBHFBOE7JSUVBM1PXFS
1MBOUT711TGPSNBOBHJOHCJEJSFDUJPOBMQPXFSGMPXBSFDPODSFUFBSFBTGPS
DPMMBCPSBUJPO'PSFYBNQMFUIF,"*45(SBEVBUF4DIPPMPG(SFFO(SPXUI
JOEJDBUFEJODPSQPSBUJPOPGOPOUFDIOPMPHJDBMBTQFDUTTVDIBTCFIBWJPSBM
JOTJHIUTXJUITNBSUHSJEBOE'*3UFDIOPMPHJFTBNPOHUIF4DIPPMTIJHIJOUFSFTU
DPMMBCPSBUJPOBSFBT

%FNBOETJEF.BOBHFNFOU%4.BOETNBSUHSJE

��IUUQTJKHMPCBMDPNBSUJDMFT������PTIPSFXJOEUBLFTDFOUSFTUBHFJOTPVUILPSFB
��'SPNJOUFSWJFXXJUI.05*&PO�.BZ����
��3FGFSUPIUUQTXXXTPMBSUIFSNBMXPSMEPSHOFXTTPVUILPSFBTVQQPSUTEJTUSJDUFOFSHZDJUJFTJOJUJBUJWF
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��3FGFSUPMJTUPGQPUFOUJBMUFDIOPMPHJFTGPS3�%DPMMBCPSBUJPOIUUQTXXXLJFSSFLSCPBSENFOV*E�.&/6������TJUF*E�OVMM
��"DDPSEJOHUPIUUQTCJUMZ�Z[4G.�

*OUFSNTPGTUPSBHF,*&3JEFOUJFE3FEPYPXCBUUFSJFTBTBOBSFBXIFSF3�%DPMMBCPSBUJPOJTTPVHIU��*OUFHSBUJPOPGTPMBS
UIFSNBMTUPSBHFJO$)1TTVQQPSUHSJECBMBODJOHOFFETXJUIVDUVBUJOHSFOFXBCMFQPXFS4PMBSUIFSNBMTUPSBHFJODMVEJOH
UIPTFUIBUDPWFSMPOHUFSNTFBTPOBMOFFETFH%FONBSLT5BOL5IFSNBMBOE1JU5IFSNBMUFDIOPMPHJFTBTXFMMBT$)1TUIBU
JOUFHSBUFTPMBSUIFSNBMTUPSBHFBOEVTFBHSJDVMUVSBMXBTUFBTGFFEBSFQSPNJTJOHBSFBTGPSDPMMBCPSBUJPO
'MFYJCMFHSJEBOETUPSBHFDBQBCJMJUJFTBSFQSFSFRVJTJUFTGPSBTIJGUUPSFOFXBCMFT%FONBSLEPFTOPUOFDFTTBSJMZIBWFTUSPOH
FYQPSUPQQPSUVOJUJFTJOUIFTFFMETCVUUIFZBSFWJUBMGPSDSFBUJOHBOFOFSHZTZTUFNUIBUDBOIBOEMFUIFTIJGUUPSFOFXBCMFT
BOEJTCFOFDJBMUPCPUIDPVOUSJFTMPXDBSCPOHPBMT

&OFSHZTUPSBHF

5IJT JTBIJHIQPUFOUJBMBSFBGPS MBSHFTDBMFDPMMBCPSBUJPOBOEKPJOUQSPKFDUT JOUIJSEDPVOUSJFTBTEFTDSJCFEJOUIF
$PMMBCPSBUJPO.PEFMTTFDUJPOCFMPX$PQFOIBHFO$MFBO5FDI$MVTUFSPVUMJOFEJO����QSPWJEFTBOPWFSWJFXPG%BOJTI4NBSU
$JUZ$PNQFUFODJFTXIJDIIJHIMJHIUDPODSFUFFYBNQMFTDIBMMFOHFTBOESFDPNNFOEBUJPOTGPS4NBSU$JUZ%FWFMPQNFOU
4NBSU$JUJFT5XJOOJOH$PMMBCPSBUJPOCFUXFFODJUZQSBDUJUJPOFSTBSFTFFOBTPOFDPODSFUFTUFQGPSXBSEGPSDPMMBCPSBUJPO

4NBSUDJUJFT

,PSFBIBTJOEJDBUFEJUTJOUFSFTUJOKPJOU3�%QSPKFDUTXJUIPUIFSDPVOUSJFTJO�QSJPSJUZTFDUPSTTVDIBTTNBSUHSJETCJPGVFMT
BOEIZESPHFOFOFSHZ��)ZESPHFONPCJMJUZJTBIJHIQSJPSJUZJOWFTUNFOUBSFBJOUIFDPVOUSZ,*45IBTJOEJDBUFEDPMMBCPSBUJPO
JOUFSFTUJOIZESPHFOQSPEVDUJPOBOETUPSBHF3�%*OUFSNTPGGVUVSFJOWFTUNFOUBOEBUUSBDUJWFOFTT1PXFS�9PSHSFFO
IZESPHFODPVMECFTJHOJDBOUGPS%BOJTICVTJOFTTFTPXJOHUPJUTWFSTBUJMJUZ1PXFS�9JTQSPEVDFECZVTJOHFMFDUSJDJUZUPTQMJU
XBUFSJOUPIZESPHFOBOEPYZHFOCZNFBOTPGFMFDUSPMZTJT*UDBOCFVTFEGPSTUPSBHFBOEHSJECVFSJOHGPSEFDBSCPOJ[JOH
IJHIIFBUQSPDFTTFTJOJOEVTUSZXIFSFFMFDUSJDBUJPOJTJMMTVJUFEBOEBTGFFETUPDLJOJOEVTUSJBMQSPDFTTFTPSUIFGFSUJMJ[FS
JOEVTUSZ
%FONBSLJTBMTPBTJHOJGJDBOUQMBZFSJOHMPCBMNBSJUJNFHPPETUSBOTQPSUDBQUVSJOH���PGHMPCBMUSBEF$POTFRVFOUMZ
%FONBSLIBTUIFQPUFOUJBMUPCFDPNFIPNFUPXPSMEMFBEJOHCVTJOFTTFTGPDVTFEPOMPXFNJTTJPOBMUFSOBUJWFGVFM
UFDIOPMPHJFT'VSUIFSFMFDUSJDBOEBVUPOPNPVTWFIJDMFTXJMMGPSNQBSUPG%BOJTIUSBOTQPSUTPMVUJPOTHPJOHGPSXBSE

"MUFSOBUJWFGVFMT
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��"OJOUFSOBUJPOBMDPPQFSBUJPONPEFMXIFSFFDPOPNJDBMMZBEWBODFEDPVOUSJFTDPMMBCPSBUFGPSJOUFSOBUJPOBMEFWFMPQNFOUJOEFWFMPQJOHDPVOUSJFT
��'PSFYBNQMF(MPCBM,PSFB'FMMPXTIJQXJUIMJNJUFERVPUBQFSDPVOUSZIBTPOMZ��FNCBTTZRVPUBGPS%FONBSL
��%BOJTI*OOPWBUJPO/FUXPSLTGVOEFECZ.JOJTUSZPG)JHIFS&EVDBUJPOBOE4DJFODFIUUQTCJUMZ�DE21QX
��#BTFEPOJOQVUTSFDFJWFEEVSJOHJOUFSWJFXXJUI,*45PO��"QSJM����

,PSFBXJMMIPTUUIFOFYU1�(TVNNJUXJUIBGPDVTPO
SFOFXBCMFFOFSHZBOEBJSQPMMVUJPO*UJTSFDPNNFOEFE
UIBUBUFDIOPMPHZ3�%DPMMBCPSBUJPOQSPHSBNJTIPTUFE
VOEFS1�(UPFYQMPSFKPJOU3�%QSPKFDUTPOSFOFXBCMF
FOFSHZXJUI.05*&BOEPOTNBSUDJUJFTXJUI.0-*5
TJNJMBS UP UIF,PSFBO$[FDIQSPHSBN GBDJMJUBUFECZ
,*"5TFF5BCMF�1BSUJDJQBUJPOJO.0-*5TTNBSUDJUJFT
(MPCBM$PPQFSBUJPO1SPHSBNTFF5BCMF�JTBDPODSFUF
DPMMBCPSBUJPOBSFB
6OEFSB(�(NPEFM B KPJOU /PSUI/PSUI4PVUI��
0WFSTFBT%FWFMPQNFOU"TTJTUBODFJOJUJBUJWFIPMETQSPNJTF
GPSQSPNPUJOHKPJOU JOOPWBUJPONBSLFUFYQBOTJPOBOE
JOUFSOBUJPOBMEFWFMPQNFOUJOIJHIHSPXUISFHJPOTTVDI
BT"4&"/BOE"GSJDB"JNFEBUQSPKFDUQJQFMJOFBOE
JOWFTUNFOUQSPKFDUEFWFMPQNFOU UIF JOJUJBUJWFDPVME
GPDVTPO1PXFSXJUITUPSBHF XJUIBNJYPGXJOEBOE
TPMBSBOETNBSUDJUJFTEFWFMPQNFOUUIBUBSFPGTUSPOH
JOUFSFTUUP"4&"/BOE"GSJDBODPVOUSJFT5IF(MPCBM(SFFO
(SPXUI*OTUJUVUFBOJOUFSHPWFSONFOUBMPSHBOJ[BUJPOXJUI
IFBERVBSUFSTJO4FPVMBOEBHMPCBMGPPUQSJOUBTXFMMBT
(SFFO5FDIOPMPHZ$FOUFS,PSFBBUIJOLUBOLVOEFS.4*5
DBOTVQQPSUFYFDVUJPOPGTVDIJOJUJBUJWFT
5IFSF JT TJHOJGJDBOU SPPN GPSHSBEVBUFTUVEFOUBOE
TDJFOUJGJD SFTFBSDIFSFYDIBOHFCFUXFFO,PSFBBOE
%FONBSL�� BO JNQPSUBOU BSFB GPSNVUVBM DVMUVSBM
VOEFSTUBOEJOHBOEKPJOU3�%QSPKFDUEFWFMPQNFOU5IF
%BOJTI.JOJTUSZPG)JHIFS&EVDBUJPOBOE4DJFODFBOE
,PSFB.4*5DPVMEQVSTVFBEFEJDBUFETUVEFOUSFTFBSDIFS
FYDIBOHFQSPHSBNPO UIFHSFFO UFDIOPMPHZBSFBT
JEFOUJFEBCPWF

(PWFSONFOUUP(PWFSONFOU(�(DPMMBCPSBUJPO
$PMMBCPSBUJPOCFUXFFO JOOPWBUJPO DMVTUFST JO UIF
UXPDPVOUSJFTXPVMEQSPWJEFEJSFDUFOHBHFNFOUXJUI
QBSUJDJQBUJOHVOJWFSTJUJFTQSJWBUFTFDUPSFOUJUJFTBOE(3*T
,*$09UIBUNBOBHFTUIFJOEVTUSJBMDMVTUFSQMBUGPSNTIPVME
CFDPOTVMUFEUPFYQMPSFEJSFDUDPMMBCPSBUJPOCFUXFFO
,PSFBO JOOPWBUJPODMVTUFSTBOE%BOJTI JOOPWBUJPO
OFUXPSLT��

*OOPWBUJPODMVTUFSUPDMVTUFSDPMMBCPSBUJPO

-FBEJOH(3*,*45DPOEVDUFEB KPJOU3�%QSPKFDUXJUI
UIF%BOJTI5FDIOJDBM6OJWFSTJUZ%56JOUIFQBTU,*45T
/BUJPOBM"HFOEB3FTFBSDI%JWJTJPOIBTTVHHFTUFEBO
FYQMPSBUPSZQMBOOJOHQSPKFDUXJUIBNPEFTUCVEHFUˊ
POUIFCBDLPGBOFYJTUJOH/45*'%.FNPSBOEVNPG
6OEFSTUBOEJOH.P6UPJEFOUJGZKPJOUSFTFBSDIUPQJDTBOE
QSFQBSFQSPQPTBMTUISPVHIFYDIBOHFWJTJUTBOENFFUJOHT
PGUPQSFTFBSDIFST��4VDIBNPEFMDBOBMTPCFQVSTVFE
XJUIPUIFS MFBEJOH(3*TXJUIFYJTUJOHDPMMBCPSBUJPO
BHSFFNFOUT#JPBOEIZESPHFOFOFSHZNJDSPQMBTUJDTJO
XBUFSUSFBUNFOUBOEGJOFEVTUSFEVDUJPOUFDIOPMPHJFT
BSFBNPOHBSFBTPGKPJOU3�%JOUFSFTUJOEJDBUFECZ,*45T
/BUJPOBM"HFOEB3FTFBSDI%JWJTJPO

$PMMBCPSBUJPOXJUI(3*T

$PMMBCPSBUJPONPEFMT
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"DMVTUFSUPDMVTUFSDPMMBCPSBUJPOXPVMEJOWPMWF,PSFBO
VOJWFSTJUJFTUIBUBSFQBSUJDJQBUJOHJOBDMVTUFST3�%0UIFS
FOUSZQPJOUTGPSQVSTVJOHDPMMBCPSBUJPOXJUIVOJWFSTJUJFT
BSFBTGPMMPXT
5ISPVHIPQFOJOOPWBUJPOMBCTXJUI,PSFBODPSQPSBUJPOT 
,PSFBODPNQBOJFTBJNJOHGPSJOEVTUSZBDBEFNJBSFTFBSDI
QVSTVFTPQFOJOOPWBUJPOMBCTUPHFOFSBUFOFXJEFBT
QSPEVDUTBOENBSLFUT'PSFYBNQMFGPPEJOEVTUSZMFBEFS
$+(SPVQSVOTB MBC JO,PSFB GPSQSPEVDU MBVODIJOH
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