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,Q� UHFHQW�\HDUV�� WKH� LGHD�RI�*UHHQ�HFRQRP\�KDV�EHHQ�ZLGHO\�GLVFXVVHG�E\�H[SHUWV� LQ�HQYLURQPHQWDO�
HFRQRPLFV� DQG� LQ� YDULRXV� SROLWLFDO� IRUXPV��0DQ\� FRXQWULHV� XVH� YDULRXV� WRROV� DQG� SULQFLSOHV� RI�*UHHQ�
HFRQRP\�LQ�WKHLU�QDWLRQDO�SROLFLHV�DQG�JURZWK�VWUDWHJLHV��+RZHYHU��VRPH�FRXQWULHV�IHDU�WKDW�WKH�WUDQVLWLRQ�
WR�D�*UHHQ�HFRQRP\�PRGHO�PD\�KDPSHU�WKHLU�GHYHORSPHQW�LQ�WKH�FRQWH[W�RI� WKH�SKLORVRSK\�RI�PRGHUQ�
HFRORJ\��7KDW�LV�ZK\�WKH�IRUPDWLRQ�RI�D�FOHDU�PHWKRGRORJ\�IRU�WKH�*UHHQ�HFRQRP\�LV�HVVHQWLDO�WRGD\��7KH�
DUWLFOH�GLVFXVVHV�WKH�SUHUHTXLVLWHV�IRU�LPSOHPHQWDWLRQ��WKH�EDVLF�SULQFLSOHV�RI�*UHHQ�HFRQRP\�LQWR�WKH�SXE�
OLF�DGPLQLVWUDWLRQ�V\VWHP��DQG�SURYLGHV�D�V\VWHP�IRU�PRGHOOLQJ�ZD\V�WR�LPSOHPHQW�WKH�SULQFLSOHV�RI�*UHHQ�
HFRQRP\�XVLQJ�WKH�,'()��PHWKRGRORJ\�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�PRGHUQ�PRGHUQ�SKLORVRSK\�
HFRORJ\��7KLV�PHWKRGRORJ\�DOORZV�VHHLQJ�FOHDUO\�WKH�ZD\V�DQG�PHDQV�RI�DFKLHYLQJ�WKLV�JRDO��
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$W�WKH�WXUQ�RI�WKH�FHQWXU\��DW�WKH�EHJLQQLQJ�RI�
WKH�QHZ�PLOOHQQLXP��KXPDQNLQG�LV�WU\LQJ�WR�VXP�
XS� LWV� DFKLHYHPHQWV�� WR�GHWHUPLQH� WKH�QDPHV�RI�
³SHRSOH�RI�WKH�FHQWXU\´�DQG�³PLOOHQQLXP´��,I�ZH�
ZHUH� WR� RIIHU� UHVHDUFK� RQ� WKH� PRVW� FRPPRQO\�
XVHG� ZRUGV� DQG� WHUPV� RI� WKH� ��WK� FHQWXU\�� XQ�
GRXEWHGO\�� WKH� WHUP� ³HFRORJ\´� ZRXOG� DOVR� EH�
DPRQJ�WKHP��,Q�UHFHQW�\HDUV��WKLV�WHUP�KDV�EHHQ�
XVHG�YHU\�RIWHQ�ERWK�E\�UHSUHVHQWDWLYHV�RI�QDWXUDO�
DQG�VRFLDO�VFLHQFHV��$QG��ILQDOO\��SROLWLFLDQV��UHS�
UHVHQWDWLYHV�RI�VRFLDO�JURXSV��ZULWHUV��SXEOLFLVWV��
7KHUH� LV�D�FRQWUDGLFWRU\� LPSUHVVLRQ��RQ� WKH�RQH�
KDQG��DWWHQWLRQ�WR�HFRORJ\�LV�JURZLQJ��DQG��RQ�WKH�
RWKHU�KDQG��LW�VHHPV�WKDW�WKH�VXEMHFW�RI�³HFRORJL�
FDO� FRQYHUVDWLRQV´� KDV� DOUHDG\� EHHQ� H[KDXVWHG�
VLQFH�LW�LV�NQRZQ�WKDW�WKH�FXUUHQW�HFRORJLFDO�VWDWH�

LV�LQ�FULVLV��KXPDQLW\�LV�VWULYLQJ�WR�JHW�RXW�RI�WKH�
FULVLV�DQG�VXFK�D�ZD\�RXW�LV�SUREOHPDWLF��

6LQFH�DERXW�WKH���V��KXPDQNLQG�EHJDQ�WR�DF�
WLYHO\�PRYH�WRZDUGV�UHDOL]LQJ�WKH�HVVHQWLDO�FRQ�
QHFWLRQ�EHWZHHQ�WKH�SRVVLELOLW\�RI� LWV�IXWXUH�DQG�
WKH�VWDWH�RI�WKH�QDWXUDO�HQYLURQPHQW��2YHU�VHYHUDO�
GHFDGHV��VLJQLILFDQW�FKDQJHV�KDYH�RFFXUUHG�DW�WKH�
OHYHO�RI�PDVV�FRQVFLRXVQHVV�IURP�DQ�XQGHUVWDQG�
LQJ�RI�WKH�WKUHDW�RI�DQ�HFRORJLFDO�FDWDVWURSKH�E\�D�
OLPLWHG� FLUFOH� RI� WKH�:HVWHUQ� VFLHQWLILF�WKHRUHWL�
FDO�� EXVLQHVV� DQG�SROLWLFDO� HOLWH� WR� WKH� ³JHQHUDO´�
DZDUHQHVV�RI� WKH�SRSXODWLRQ�DERXW�WKH�SODQHWDU\�
HFRORJLFDO� FULVLV� �� WRGD\�� VR� WR� VSHDN�� D� FKLOG�
NQRZV�DERXW�LW��)XUWKHUPRUH��ZKDW��SHUKDSV�PRVW�
LPSRUWDQWO\�� WKH� HFRORJLFDO� SUREOHP� LV� UHFRJ�
QL]HG�QRW�RQO\�DW�WKH�OHYHO�RI�VFLHQWLILF�NQRZOHG�
JH�EXW�DOVR�DW�WKH�VWDWH�SROLWLFDO�OHYHO�DV�³SUREOHP�
1R���´�RI�WKH�VXUYLYDO�RI�KXPDQNLQG���
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7KH�HYLGHQFH�RI� WKH� FRQQHFWLRQ�EHWZHHQ� WKH�
JOREDO� HFRORJLFDO� FULVLV� DQG� WKH� JURZLQJ� PDQ�
PDGH� SUHVVXUH� RQ� QDWXUH� KDV� LOOXPLQDWHG� WKH�
SUREOHP�RI�PDQ¶V�SODFH�LQ�WKH�QDWXUDO�ZRUOG�LQ�D�
QHZ� ZD\�� 7KH� TXHVWLRQ� ZKDW� WKH� SULQFLSOHV� RI�
KXPDQ� DFWLYLW\� VKRXOG� EHFLQ� RUGHU� QRW� WR� LQIOX�
HQFH� WKH� HQYLURQPHQW� LQ� D� GHVWUXFWLYH�ZD\�� GLG�
QRW�H[LVW�EHIRUH�QDWXUDO�VFLHQFH��ZKLFK�ZDV�FODV�
VLFDO� HFRORJ\�� EXW�EHIRUH� SKLORVRSK\��7KH� LGHDV�
RI� H[SDQGLQJ� WKH� VSKHUH� RI� KXPDQ� PRUDOLW\� WR�
FRPSULVH�QDWXUH�DQG�WKH�QHHG�WR�IRUP�D�QHZ�HQ�
YLURQPHQWDOO\�RULHQWHG�ZRUOGYLHZ�DUH�QRZ�HYDO�
XDWHG� E\� UHVHDUFKHUV� DV� FRQGLWLRQV� IRU� KXPDQL�
W\¶V�PRYHPHQW�WRZDUGV�D�QHZ�FLYLOL]DWLRQDO�SDU�
DGLJP��

6R��LQ�UHVROYLQJ�WKH�VSHFWUXP�RI�LVVXHV�UHODWHG�
WR� WKH� FXUUHQW� HFRORJLFDO� FULVLV�� D� FLUFOH�RI� VDP�
SOHV� KDV� EHHQ� RXWOLQHG�� WKH� XQGHUVWDQGLQJ� RI�
ZKLFK�KDV�JRQH�EH\RQG�WKH�ERXQGDULHV�RI�HFROR�
J\�DV�D�VSHFLILF�QDWXUDO�VFLHQFH�DQG�FDQ�EH�GHIL�
QHG�DV�WKH�SKLORVRSK\�RI�HFRORJ\��:LWKRXW�WU\LQJ�
WR� H[KDXVW� DOO� DVSHFWV� RI� WKLV� LQGXVWU\�� ,� ZRXOG�
OLNH� WR� GUDZ� \RXU� DWWHQWLRQ� WR� �� IXQGDPHQWDOO\�
HVVHQWLDO�DQG��LQ�P\�RSLQLRQ��LQWHUUHODWHG�DQG�LQ�
WHUGHSHQGHQW�DQJOHV�RI� WKH�SKLORVRSK\�RI�HFROR�
J\��

7KH�ILUVW�SHUVSHFWLYH�LV�GXH�WR�WKH�QHHG�WR�DV�
VHVV�WKH�IHDWXUHV�RI�PRGHUQ�HFRORJ\�DV�D�QDWXUDO�
VFLHQFH�LQ�WKH�ZD\�RI�LWV�PRYHPHQW�IURP�FODVVL�
FDO�WR�SRVW�QRQ�FODVVLFDO�VFLHQFH��7KH\�DUH�DVVR�
FLDWHG� ERWK� ZLWK� WKH� XQGHUVWDQGLQJ� RI� PDQ¶V�
SODFH�LQ�WKH�HFRV\VWHP�RI�WKH�ELRVSKHUH�DQG�WKH�
SHFXOLDULWLHV�RI�KXPDQ�LQIOXHQFH�RQ�WKH�FRXUVH�RI�
FRJQLWLRQ��

7KH�LQFOXVLRQ�RI�WKH�D[LRORJLFDO�FRPSRQHQW�LQ�
VFLHQWLILF�DQG�HFRORJLFDO�NQRZOHGJH�DW� WKH� OHYHO�
RI� SRVW�QRQ�FODVVLFDO� VFLHQFH� GHWHUPLQHV� WKH� VH�
FRQG� LQWHJUDO� SHUVSHFWLYH� RI� WKH� SKLORVRSK\� RI�
PRGHUQ�HFRORJ\���WKH�GHILQLWLRQ�RI�WKH�HFRORJLFDO�
HWKRV�� WKDW� LV�� WKH�RULHQWDWLRQV� RI� WKH�PRUDO� DWWL�
WXGH� WRZDUGV�QDWXUH�� OLYLQJ� WKLQJV� DQG�KRZ� WKLV�
DIIHFWV�WKH�GHYHORSPHQW�RI�D�JUHHQ�HFRQRP\���

6XVWDLQDEOH�GHYHORSPHQW�DQG�*UHHQ�HFRQRP\�
UHTXLUH�QHZ�LGHDV�IRU�LWV�LPSOHPHQWDWLRQ��7RGD\�
LW� LV� REYLRXV� WKDW� IRU� WKH� VXUYLYDO� DQG� GHYHORS�

PHQW�RI�KXPDQNLQG��D�WUDQVLWLRQ�WR�D�QHZ�HFRQR�
PLF� PRGHO� RI� GHYHORSPHQW� LV� QHHGHG�� 6XFK� D�
PRGHO�LV�UHFRJQL]HG�DV�D�PRGHO�RI�WKH�HFRQRP\�
RI� ³*UHHQ� HFRQRP\´�� 6XVWDLQDEOH� GHYHORSPHQW�
UHPDLQV�WKH�PRVW�LPSRUWDQW�ORQJ�WHUP�JRDO��+R�
ZHYHU��LQ�RUGHU�WR�DFKLHYH�LW��WKH�HFRQRP\�QHHGV�
WR�EH�PDGH�JUHHQ��7KH�VXVWDLQDEOH�GHYHORSPHQW�
PRGHO� SURYLGHV� D� FRPSUHKHQVLYH� UHODWLRQVKLS�
EHWZHHQ� WKH� WKUHH� FRPSRQHQWV� RI� GHYHORSPHQW��
HFRQRPLF�� VRFLDO� DQG� HQYLURQPHQWDO�� 7KH� FRQ�
FHSW� RI� HQYLURQPHQWDO�� HFRQRPLF� JURZWK� LV� GH�
VLJQHG�WR�SURYLGH�D�PRUH�KDUPRQL]DWLRQ�RI�WKHVH�
WKUHH�FRPSRQHQWV��ZKLFK�ZRXOG�EH�DFFHSWDEOH�WR�
DOO�FRXQWULHV�RI�WKH�ZRUOG��UHJDUGOHVV�RI�WKH�OHYHO�
RI�GHYHORSPHQW�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�
RI�PRGHUQ�HFRORJ\���

:LWKRXW� LQWURGXFLQJ� IXQGDPHQWDOO\� QHZ� DS�
SURDFKHV�WR�WKH�IRUPDWLRQ�RI�VRFLDO�GHYHORSPHQW�
VWUDWHJLHV�� LW� LV� LPSRVVLEOH�WR�RIIHU�D�ZD\�RXW�RI�
WKH� FXUUHQW� VLWXDWLRQ� RI� D� FRPSOH[� FULVLV� DW� WKH�
JOREDO� OHYHO�RI�D�GDQJHURXV�FRPELQDWLRQ�RI� IXHO�
DQG� IRRG�� ILQDQFLDO� DQG� FOLPDWH� FULVHV�� &ROOHF�
WLYHO\�� JOREDO� FULVHV� GHHSHQ� SUHVVLQJ� VRFLR�HFR�
QRPLF�SUREOHPV�UHODWHG�WR�MRE�FXWV��VRFLDO�LQVHFX�
ULW\�DQG�SRYHUW\��3UHVHUYLQJ�WKH�³SROOXWLQJ´�HFR�
QRP\� ZLWK� LWV� WUDGLWLRQDO� GHSHQGHQFH� RQ� QRQ�
UHQHZDEOH�HQHUJ\�VRXUFHV��ZDVWHIXO�XVH�RI�PDWH�
ULDO�UHVRXUFHV��KLJK�FOLPDWH�ULVNV�DQG�LQYHVWLQJ�LQ�
XQVWDEOH� VHFWRUV�RI� WKH� HFRQRP\�ZLOO� UHSURGXFH�
WKH� VDPH� LPEDODQFHV�� ,W� ZLOO� PDNH� SHUPDQHQW�
WKRVH�JOREDO�FULVHV�WKDW�KXPDQLW\�LV�IDFLQJ�WRGD\��
7KH�WUDQVLWLRQ�WR�WKH�SULQFLSOHV�RI�³*UHHQ�HFRQ�
RP\´� DQG� D� UHGXFWLRQ� LQ� LQYHVWPHQW� LQ� IRVVLO�
IXHOV�DQG�RWKHU�³SROOXWLQJ´�VHFWRUV�ZKLOH�LQFUHDV�
LQJ� LQYHVWPHQWV� LQ� UHQHZDEOH� HQHUJ\�� HQHUJ\�
FRQVHUYDWLRQ�� SXEOLF� WUDQVSRUW�� VXVWDLQDEOH� DJUL�
FXOWXUH�� WKH� SURWHFWLRQ� DQG� UDWLRQDO� XVH� RI� ODQG�
DQG�ZDWHU�UHVRXUFHV�ZLOO�DOORZ�SURYLGLQJ�D�VROX�
WLRQ�WR�WKHVH�SUREOHPV��

7KH� FRQFHSW� RI�*UHHQ� HFRQRP\� LV� EDVHG� RQ�
WKH�DVVXPSWLRQ�WKDW�HFRQRPLF�DQG�HQYLURQPHQWDO�
SROLFLHV� FDQ� VWLPXODWH� *UHHQ� HFRQRP\� DQG� LQ�
FUHDVH�FDUERQ�DQG�HQHUJ\��DQG�PDWHULDO�HIILFLHQ�
F\�ZKLOH�SUHVHUYLQJ�QDWXUDO�DVVHWV�DQG�LPSURYLQJ�
SHRSOH¶V�TXDOLW\�RI�OLIH��'HVFKHQHV����������
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*UHHQ�HFRQRP\�PHDQV�VWLPXODWLQJ�HFRQRPLF�
JURZWK�DQG�GHYHORSPHQW�ZKLOH�HQVXULQJ�WKH�SUH�
VHUYDWLRQ�RI�QDWXUDO�DVVHWV�DQG�WKH�XQLQWHUUXSWHG�
VXSSO\� RI� UHVRXUFHV� DQG� HFRV\VWHP� VHUYLFHV� RQ�
ZKLFK�RXU�ZHOO�EHLQJ�GHSHQGV��'RLQJ� WKLV�PXVW�
FDWDO\VH� LQYHVWPHQW� DQG� LQQRYDWLRQ�� ZKLFK� ZLOO�
IRUP�WKH�EDVLV�RI�VXVWDLQDEOH�JURZWK�DQG�OHDG�WR�
QHZ�HFRQRPLF�RSSRUWXQLWLHV��

5HVSRQGLQJ�WR�WKH�FKDOOHQJH�RI�WLPH��D�QXP�
EHU�RI�FRXQWULHV�KDYH�HPEDUNHG�RQ�JUHHQLQJ�WKH�
HFRQRP\��ZKLFK� UHTXLUHV� LPSURYLQJ� SURGXFWLRQ�
SURFHVVHV�DQG�FUHDWLQJ�QHZ��PRUH�HIILFLHQW�SURG�
XFWV��VWLPXODWLQJ�LQQRYDWLRQ�DQG�VWUXFWXUDO�FKDQ�
JHV� LQ� WKH� HFRQRP\�� FUHDWLQJ� FRQGLWLRQV� IRU� IL�
QDQFLDO�FRQVROLGDWLRQ�E\�UHYLHZLQJ�WKH�FRPSRVL�
WLRQ� DQG� HIIHFWLYHQHVV� RI� SXEOLF� VSHQGLQJ� DQG�
LQFUHDVLQJ� UHYHQXH� IRU� E\� LQFUHDVLQJ� SROOXWLRQ�
FKDUJHV��VWUHQJWKHQLQJ� LQYHVWRU�FRQILGHQFH� WKUR�
XJK� JUHDWHU� SUHGLFWDELOLW\� DQG� VWDELOLW\�� FUHDWLQJ�
PRUH� EDODQFHG� PDFURHFRQRPLF� FRQGLWLRQV� DQG�
VWDEOH� SULFHV� IRU� QDWXUDO� UHVRXUFHV�� 'HYHORSLQJ�
HIIHFWLYH�SROLFLHV�WR�VXSSRUW�*UHHQ�HFRQRP\�UH�
TXLUHV�UHOLDEOH� LQIRUPDWLRQ�WKDW� UHIOHFWV� WKH�UHOD�
WLRQVKLS�EHWZHHQ�WKH�HFRQRP\�DQG�WKH�HQYLURQ�
PHQW��0RQLWRULQJ� SURFHVVHV� DQG� DVVHVVLQJ� SUR�
JUHVV�FRQFHUQLQJ�WKH�*UHHQ�HFRQRP\�FRQWULEXWH�
WR� D�EHWWHU�XQGHUVWDQGLQJ�RI� WKH� IDFWRUV� WKDW�GH�
WHUPLQH� LW� DQG�SRLQW� WR� WKH� SRVVLELOLW\� RI� V\QHU�
JLHV�FRQFHUQLQJ�LQWHUUHODWHG�HFRQRPLF�DQG�HQYL�
URQPHQWDO�JRDOV��$�FRUUHFW�LGHD�RI�WKH�FRXQWU\¶V�
QDWXUDO� DVVHWV�DQG�H[LVWLQJ�HFRQRPLF�RSSRUWXQL�
WLHV�� PRQLWRULQJ� HQYLURQPHQWDO� DVSHFWV� RI� WKH�
TXDOLW\�RI� OLIH� FRQWULEXWH� WR� WKH� LGHQWLILFDWLRQ� RI�
VWDWH�SROLF\�SULRULWLHV��5HOLDEOH�GDWD�LV�DOVR�QHHG�
HG�WR�LQIRUP�WKH�SXEOLF�DERXW�SURJUHVV�LQ�*UHHQ�
HFRQRP\��

7KH�FRQFHSW�RI�HQYLURQPHQWDO�JURZWK�LV�JDLQ�
LQJ�LQFUHDVLQJ�SXEOLF�UHVRQDQFH��,W�LV�DFWLYHO\�GLV�
FXVVHG�E\�VFLHQWLVWV��H[SHUWV��SROLWLFLDQV��QRQ�JR�
YHUQPHQWDO�RUJDQL]DWLRQV��7KH�WHUP�³*UHHQ�HFR�
QRP\´� ZDV� ILUVW� XVHG� E\� D� JURXS� RI� VFLHQWLVWV�
IURP�WKH�/RQGRQ�&HQWHU�IRU�(QYLURQPHQWDO�(FR�
QRPLFV� �/((&�� '�� 3LHUFH�� $�� 0DUNDQG\DQ�� (��
%DUELHU� LQ� WKH� UHSRUW� RI� WKH�%ULWLVK� JRYHUQPHQW�
³3URMHFW�*UHHQ�(FRQRP\´��$OWKRXJK�LW�VKRXOG�EH�

UHFRJQL]HG� WKDW� YDULRXV� DVSHFWV� RI� WKH� HQYLURQ�
PHQWDO�SUREOHP�DQG�WKH�SRVVLELOLWLHV�RI� LWV�VROX�
WLRQ�ZHUH� UDLVHG�E\� VFLHQWLVWV�PXFK�HDUOLHU� �$U�
URZ�� 'DVJXSWD�� *RXOGHU�� 0XPIRUG�� 	� 2OHVRQ��
�������

,Q� ������ WKH� 8QLWHG� 1DWLRQV� &RQIHUHQFH� RQ�
(QYLURQPHQW� DQG� 'HYHORSPHQW�� NQRZQ� DV� WKH�
(DUWK� 6XPPLW�� ZDV� KHOG� LQ� 5LR� GH� -DQHLUR� WR�
PDUN� WKH�QHZ�YHFWRU�RI�KXPDQ�PRYHPHQW��7KH�
(DUWK�6XPPLW�KLJKOLJKWHG� WKH�SULQFLSOHV�RI�VXV�
WDLQDEOH�GHYHORSPHQW�WR�LPSURYH�VRFLDO�VHFXULW\�
DQG�WKH�HFRQRPLF�V\VWHPV�WKDW�WKH\�VXSSRUW�DQG�
HQYLURQPHQWDO�GHYHORSPHQW�LVVXHV�DW�WKH�LQWHUQD�
WLRQDO�OHYHO��,WV�PDLQ�UHVXOWV�ZHUH�WKH�DGRSWLRQ�RI�
WKH�IROORZLQJ�GRFXPHQWV��$JHQGD�����WKH�'HFOD�
UDWLRQ� RQ� (QYLURQPHQW� DQG� 'HYHORSPHQW�� WKH�
3ULQFLSOHV�RI�)RUHVWU\� DQG� WZR�FRQYHQWLRQV�� WKH�
81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�
DQG�WKH�&RQYHQWLRQ�RQ�%LRORJLFDO�'LYHUVLW\��)RU�
WZR�GHFDGHV�� WKHVH�GRFXPHQWV�KDYH�VKDSHG�DQG�
JXLGHG� VXVWDLQDEOH� GHYHORSPHQW� VWUDWHJLHV� DQG�
SURJUDPV�DW� WKH�LQWHUQDWLRQDO�� UHJLRQDO��QDWLRQDO��
DQG� ORFDO� OHYHOV�� 7KH� SURJUDP� SODQ� DLPHG� WR�
DFKLHYH�WZR�JRDOV�±�D�KLJK�TXDOLW\�HQYLURQPHQW�
DQG�KHDOWK\�HQYLURQPHQWDO�JURZWK�IRU�DOO�SHRSOHV�
RI�WKH�ZRUOG�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�
PRGHUQ�HFRORJ\��

$�*UHHQ�HFRQRP\�WKHRU\�GRHV�QRW�IDYRXU�DQ\�
RQH�SROLWLFDO�WKHRU\�� ,W�LV�SRVVLEOH�LQ�DQ\�HFRQR�
P\��VWDWH�RU�PDUNHW� LV�QRW�DQ�DOWHUQDWLYH� WR�VXV�
WDLQDEOH�GHYHORSPHQW��,QVWHDG��LW�LV�D�ZD\�RI�SXU�
VXLQJ�D�FRXUVH�WRZDUGV�VXFK�GHYHORSPHQW�DW�WKH�
QDWLRQDO�� UHJLRQDO�DQG�ZRUOG� OHYHOV�DQG� LQ�ZD\V�
LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�PRGHUQ�HFRO�
RJ\��

�
7KHRUHWLFDO�)UDPHZRUN�

�
,VVXHV�RI�WKH�GHYHORSPHQW�RI�*UHHQ�HFRQRP\�

SULQFLSOHV�LQ�WKH�FRQWH[W�RI�SXEOLF�DGPLQLVWUDWLRQ�
KDYH�EHJXQ�WR�EH�VWXGLHG�UHODWLYHO\�UHFHQWO\��7KH�
LQLWLDO� LPSHWXV� WR� WKHVH� VWXGLHV� ZDV� WKH� JOREDO�
DZDUHQHVV� RI� WKH� LPSRUWDQFH� RI� LPSOHPHQWLQJ�
WKH�SULQFLSOHV�RI�JUHHQLQJ�DW�DOO�OHYHOV�RI�WKH�VWDWH�
DGPLQLVWUDWLRQ� DSSDUDWXV� LQ� WKH� FRQWH[W� RI� WKH�
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SKLORVRSK\�RI�PRGHUQ�HFRORJ\���
$FFRUGLQJ� WR� .KXWRURYD� �������� WKH� KLJKHVW�

JRDO�RI�JOREDO�FLYLOLVDWLRQ�LV�WRGD\�WKH�FUHDWLRQ�RI�
DQ�H[WUD�QDWLRQDO�FLWL]HQ�RI�D�VLQJOH�ZRUOG�VWDWH��
ZKLFK�ZLOO�EH� FKDUDFWHUL]HG�E\� VSHFLDO�PRELOLW\�
WR� KDUVK� FKDQJHV� LQ� OLYLQJ� FRQGLWLRQV�� SURIHVVL�
RQV��DQG�FXOWXUDO�HQYLURQPHQW��7R�WKLV��LQ�OLJKW�RI�
WKH� H[LVWLQJ� HQYLURQPHQWDO� FRQWUDGLFWLRQV�� LW� LV�
MXVWLILDEOH�WR�DGG�D�UHVSRQVLEOH�DWWLWXGH�WR�WKH�HQ�
YLURQPHQW�DV�D�NH\�DWWULEXWH�RI� WKH�PRGHUQ�FLWL�
]HQ�RI�WKH�ZRUOG�DJDLQVW�WKH�EDFNGURS�RI�WKH�FUL�
VLV�LQ�WKH�HQYLURQPHQWDO�FRPSRQHQW�RI�HFRQRPLF�
GHYHORSPHQW��

6XEVWDQWLDWLRQ�RI�WKH�H[SHGLHQF\�RI�EXLOGLQJ�D�
³*UHHQ�HFRQRP\´�ZDV�RIIHUHG�PRUH�WKDQ�D�TXDU�
WHU�RI�D�FHQWXU\�DJR��+RZHYHU��WKH�QHHG�WR�VZLWFK�
WR� ³JUHHQ� UDLOV´� KDV� EHFRPH� HVSHFLDOO\� UHOHYDQW�
WRGD\��3LFKHUW�	�.DWVLNRSRXORV���������

7KH� KLVWRULFDO� DVSHFWV� RI� WKH� LPSOHPHQWDWLRQ�
RI�WKH�*UHHQ�HFRQRP\�DQG�WKH�VWDJHG�LPSOHPHQ�
WDWLRQ�RI�WKH�SULQFLSOHV�RI�WKH�JUHHQ�HFRQRP\�LQ�
WKHLU� VWXG\� ZHUH� VXEPLWWHG� E\� VXFK� DXWKRUV� DV�
9RONHU\�DQG�5RXDEKL����������

/XWVNR� �������� V\VWHPDWL]LQJ� WKH� PDLQ� DV�
SHFWV�RI�WKH�FRQFHSW�RI�³JUHHQ´�JURZWK��FRQFOXG�
HG�WKDW�LW��
x� ,QFUHDVHV�WKH�ZHOIDUH�RI�WKH�QDWLRQ��
x� $OORZV�HIILFLHQW�DQG�UDWLRQDO�XVH�RI�HQHUJ\�UH�

VRXUFHV��
x� 5HGXFHV� KDUPIXO� HPLVVLRQV�� SURWHFWLQJ� WKH�

HQYLURQPHQW��
x� 5HGXFHV�HFRV\VWHP�FRVWV�DQG�ELRGLYHUVLW\��

$IWHU�PRUH�WKDQ�RQH�VFLHQWLVW�IRUPHG�WKH�EDVLF�
SULQFLSOHV�DQG�FKDUDFWHULVWLFV�RI�*UHHQ�HFRQRP\�
DQG�JUHHQLQJ�WKH�HFRQRP\��WKH�QH[W�VWHS�ZDV�WR�
ILQG�ZD\V� RI� LWV� GHYHORSPHQW� DQG� UHODWLRQDOL]D�
WLRQ�LQ�SUDFWLFH��2QH�RI�WKHVH�VFLHQWLVWV�ZDV�/RZ�
��������ZKR�LQ�KLV�ZRUN�SUHVHQWHG�WKH�SULQFLSOHV�
RI�WKH�SUDFWLFDO�GHYHORSPHQW�RI�*UHHQ�HFRQRP\��
,Q� VXEVHTXHQW� \HDUV�� 6DWE\XO�� +R�� DQG� <HRUD�
������� ZRUNHG� LQ� WKLV� VFLHQWLILF� ILHOG�� ZKR� H[�
SORUHG� QHZ�SULQFLSOHV� IRU� GHWHUPLQLQJ� WKH� OHYHO�
RI�*UHHQ� HFRQRP\�XVLQJ� WKH� H[DPSOH� RI�6RXWK�
.RUHD��

,Q�UHFHQW�\HDUV�� WKHVH�VWXGLHV�ZHUH�FRQWLQXHG�

E\� 3LGOLVQ\XN�� =DJLUQ\DN�� DQG� ,UNRYD� ��������
ZKR�LQ�WKHLU�ZRUN�GHYHORSHG�VWUDWHJLF�SULQFLSOHV�
IRU�*UHHQ�HFRQRP\�LQ�WKH�FRQWH[W�RI�PRGHUQ�FOL�
PDWH�FKDQJH��

,Q�SDUWLFXODU��=HUYDV���������$KOHUW�DQG�0H\�
HU� ������� LQ� WKHLU�ZRUNV� LQYHVWLJDWHG� WKH� LQIOX�
HQFH� RI� WKH� ODWHVW� GHYHORSPHQWV� LQ� WKH� ILHOG� RI�
*UHHQ�HFRQRP\��LQ�SDUWLFXODU�LQ�WKH�ILHOG�RI�HQ�
HUJ\��HQYLURQPHQWDO�SURWHFWLRQ��LQ�WKH�FRQWH[W�RI�
ODQGVFDSH�REMHFWV�� ,Q�KLV�ZRUN��WKH�SULQFLSOHV�RI�
JUHHQLQJ� WKH� HFRQRPLF� GHYHORSPHQW� RI� VWDWHV��
ERWK�DW�WKH�OHYHO�RI�DQ�LQGLYLGXDO�HQWHUSULVH�DQG�DW�
WKH�OHYHO�RI�WKH�ZKROH�VWDWH��ZHUH�GHYHORSHG���

$QRWKHU�VFLHQWLVW�ZKR�VWXGLHG�WKH�FRQFHSW�RI�
*UHHQ� HFRQRP\� FDQ� EH� FRQVLGHUHG� %HUH]KQD\D�
��������ZKR�LQ�KHU�ZRUN�V\VWHPDWL]HG�WKH�LQWHU�
QDWLRQDO�DVSHFWV�RI�*UHHQ�HFRQRP\��VWXG\LQJ�WKH�
H[SHULHQFH� RI� OHDGLQJ� FRXQWULHV� RI� WKH� ZRUOG��
7KLV�ZRUN�FRYHUHG�ERWK�W\SHV�RI�UHVHDUFK�DW�WKH�
LQGXVWU\�OHYHO�DQG�WKH�OHYHO�RI�JRYHUQPHQW���

:KLOH�9DQLHYD��������H[SORUHG� WKH�ILQDQFLDO�
DQG� HFRQRPLF� LQVWUXPHQWV� RI� *UHHQ� HFRQRP\��
ZKLFK�DUH�UHFRJQL]HG�DV�DQRWKHU�ZD\�WR�FUHDWH�DQ�
HQYLURQPHQWDOO\� IULHQGO\� V\VWHP�RI� JRYHUQPHQW�
DQG�SURGXFWLRQ�WKDW�RIIHUV�OHVV�SROOXWLQJ�SURGXFWV�
DQG�VHUYLFHV��DV�ZHOO�DV�FKDQJLQJ�FRQVXPHU�EH�
KDYLRU��

%RZHQ��������LQYHVWLJDWHG�LVVXHV�RI�RSWLPL]�
LQJ� WKH� ODERXU�PDUNHW� DQG�PHWKRGV� IRU� ILQGLQJ�
QHZ�MREV� LQ� WKH�FRQWH[W�RI� LPSOHPHQWLQJ�*UHHQ�
HFRQRP\�SULQFLSOHV���

&KP\U�	�=DNKDUNHYLFK���������LQ�WKHLU�ZRUN��
SUHVHQWHG�WKH�IRXQGDWLRQV�RI�*UHHQ�HFRQRP\�LQ�
SXEOLF�DGPLQLVWUDWLRQ��7KH�EDVLV�RI�KLV�ZRUN�ZDV�
WKH�HIILFLHQW�XVH�RI�QDWXUDO�UHVRXUFHV��DV�ZHOO�DV�
WKH� RSWLPL]DWLRQ� DQG� SUHVHUYDWLRQ� RI� ODQGVFDSH�
REMHFWV���

&RQVLGHULQJ� WKH�VWXGLHV�SUHVHQWHG�DERYH��ZH�
FDQ�FRQFOXGH�WKDW�WR�GDWH��D�ODUJH�QXPEHU�RI�SULQ�
FLSOHV�DQG�PHDVXUHV�KDYH�EHHQ�GHYHORSHG�WR�LP�
SURYH�WKH�SURFHVVHV�RI�WKH�*UHHQ�HFRQRP\�ERWK�
LQ�JHQHUDO�HFRQRPLF�DQG�LQ�UHODWLRQV�EHWZHHQ�WKH�
VWDWH�DQG�SXEOLF�DGPLQLVWUDWLRQ��)XUWKHUPRUH��WR�D�
JUHDWHU� H[WHQW�� DOO� WKHVH� SULQFLSOHV� DUH� QRW� V\V�
WHPDWL]HG� DQG� ORRN� OLNH� D� VHW� RI� RSWLRQDO� UXOHV�
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DQG�QRUPV��*LYHQ� WKLV��DQ�LPSRUWDQW�HOHPHQW�RI�
RXU� UHVHDUFK�ZLOO�EH� IRUPLQJ�D�FOHDU�PRGHO� WKDW�
ZLOO�DOORZ�XV� WR�XQGHUVWDQG� WKH�VHTXHQFH�RI�DF�
WLRQV�LQ�DFKLHYLQJ�RXU�JRDOV��

7KH�VXFFHVV�RI�WKH�LPSOHPHQWDWLRQ�RI�JRYHUQ�
PHQW� LQLWLDWLYHV� DLPHG� DW� VXVWDLQDEOH� HFRQRPLF�
JURZWK��WR�D�ODUJH�H[WHQW��GHSHQGV�RQ�D�VWDEOH�XQ�
GHUVWDQGLQJ�LQ�WKH�PLQGV�RI�SHRSOH�RI� WKH�QRUP�
RI�DWWLWXGH�WR�WKH�QDWXUDO�HQYLURQPHQW�DQG�VRFLDO�
UHVSRQVLELOLW\�� +RZHYHU�� HYHQ� WKH� SRVLWLRQ� RI�
³HQYLURQPHQWDO� LQGLIIHUHQFH´� KDV� EHHQ� IRUPHG�
RYHU�GHFDGHV��FDQ�EH�WUDQVIRUPHG�LQ�UHVSRQVH�WR�
WUDQVSDUHQW� DQG� HIIHFWLYH� VWHSV� E\� DXWKRULWLHV� LQ�
WKH�GLUHFWLRQ�RI�LPSOHPHQWLQJ�WKH�FRQFHSW�RI�VXV�
WDLQDEOH�GHYHORSPHQW�DQG�*UHHQ�HFRQRP\�DW�WKH�
QDWLRQDO�OHYHO��ZKLFK�DUH�DFFRPSDQLHG�E\�D�FRP�
SUHKHQVLYH� SRSXODUL]DWLRQ� RI� HQYLURQPHQWDOO\�
IULHQGO\�EHKDYLRXU�DQG�WKH�LGHD�WKDW�HQYLURQPHQ�
WDO� GHJUDGDWLRQ� LV� SDUW� RI� HFRQRPLF� GHYHORS�
PHQW�±�WKH�SUREOHP�RI�HYHU\�FLWL]HQ�VLQFH�LWV�FRQ�
VHTXHQFHV�ZLOO�KDUP�WKH�ZHOIDUH�RI�DOO�H[FOXGLQJ�
WKH�LQKDELWDQWV�RI�WKH�(DUWK��.XKQKHQQ���������

,Q�WKH�FRQWH[W�RI�LQWHQVLYH�JOREDOL]DWLRQ��LQWH�
JUDWLRQ�DQG�WUDQVQDWLRQDOL]DWLRQ�RI�WKH�HFRQRP\��
D�QXPEHU�RI�SUREOHPV��DPRQJ�ZKLFK�DQ�LPSRU�
WDQW�SODFH�EHORQJV�WR�WKH�IRUPDWLRQ�RI�DQ�³HQYL�
URQPHQWDOO\�RULHQWHG´�PHQWDOLW\��DUH�JDLQLQJ�JOR�
EDO� VFDOH�� DUH� EHLQJ� XSGDWHG� LQWHUQDWLRQDOO\� DQG�
DUH�ORVLQJ�QDWLRQDOLW\��$FFRUGLQJO\�� WKH�JRDOV�RI�
KXPDQ�GHYHORSPHQW�DUH�DOVR�EHLQJ�WUDQVIRUPHG��

7KH�FRQFHSW�RI�*UHHQ�HFRQRP\� LQFOXGHV� WKH�
LGHDV� RI� PDQ\� DUHDV� RI� HFRQRPLF� VFLHQFH� DQG�
SKLORVRSK\��DQG�HFRORJ\��VXFK�DV�HQYLURQPHQWDO�
HFRQRPLFV��IHPLQLVW�HFRQRPLFV��SRVWPRGHUQLVP��
UHVRXUFH�RULHQWHG� HFRQRPLFV�� HQYLURQPHQWDO�
HFRQRPLFV�� DQWL�FRQVXPHULVP�� DQWLJOREDOLVP��
JUHHQ�DQDUFKLVP��JUHHQ�SROLWLFV��WKH�WKHRU\�RI�LQ�
WHUQDWLRQDO� UHODWLRQV�� HWF�� UHODWHG� WR� VXVWDLQDEOH�
GHYHORSPHQW�DQG�*UHHQ�HFRQRP\�SUREOHPV���

7KH�*UHHQ� HFRQRP\� DQG�6XVWDLQDEOH�'HYHO�
RSPHQW�6WUDWHJ\�LGHQWLILHV�VHYHUDO�NH\�WUHQGV�UH�
TXLULQJ�DFWLRQ��DV�ZHOO�DV�D�QXPEHU�RI�ORQJ�WHUP�
JRDOV� DQG� VSHFLILF�PHDVXUHV� DW� WKH� (8� OHYHO� WR�
DFKLHYH� WKHP� �%UHLWVFKRSI�� 1DWKDQL�� 	� 5HVFK��
�������

x� OLPLWLQJ� FOLPDWH� FKDQJH�� 7KH� ILUVW� ORQJ�WHUP�
VSHFLILF�REMHFWLYH�RI�WKH�VWUDWHJ\�LV�WR�OLPLW�FOL�
PDWH� FKDQJH� DQG� LWV� FRQVHTXHQFHV� E\� IXOILO�
OLQJ�WKH�REOLJDWLRQV�RI�WKH�.\RWR�3URWRFRO�DQG�
WKH� (XURSHDQ� 6WUDWHJ\� IRU� &OLPDWH� &KDQJH��
7KH�VXEMHFW�RI�VSHFLDO�ODERXU�LV�HQHUJ\�HIILFL�
HQF\��UHQHZDEOH�HQHUJ\�DQG�WUDQVSRUW��

x� OLPLWLQJ� WKH�QHJDWLYH�HIIHFWV�RI� WUDQVSRUW�DQG�
UHGXFLQJ�UHJLRQDO�GLIIHUHQFHV�LV�DQRWKHU�ORQJ�
WHUP�JRDO��,W�KDV�EHHQ�GHWHUPLQHG�WKDW�LW�LV�QH�
FHVVDU\� WR� PDNH� WUDQVSRUW� HQYLURQPHQWDOO\�
IULHQGO\� DQG� KHDOWK\�� 7KH� VWUDWHJ\� LQFOXGHV��
LQWHU�DOLD��FKDUJLQJ�IRU�LQIUDVWUXFWXUH��SURPRW�
LQJ�DOWHUQDWLYHV�WR�URDG�WUDQVSRUW�DQG�YHKLFOHV�
WKDW�SURGXFH�OHVV�SROOXWLRQ�DQG�FRQVXPH�OHVV�
HQHUJ\��

x� WKH�SURPRWLRQ�RI�PRUH�VXVWDLQDEOH�PRGHV�RI�
SURGXFWLRQ�DQG�FRQVXPSWLRQ��,W�LV�UHFRJQL]HG�
WKDW�LW� LV�QHFHVVDU\�WR�EUHDN�WKH�OLQN�EHWZHHQ�
HFRQRPLF�JURZWK�DQG�HQYLURQPHQWDO�GHJUDGD�
WLRQ� DQG� SD\� DWWHQWLRQ� WR� ZKDW� NLQG� RI� ORDG�
HFRV\VWHPV� FDQ� ZLWKVWDQG�� 7R� WKLV� HQG�� WKH�
(8� VKRXOG�� DPRQJ� RWKHU� WKLQJV�� SURPRWH�
JUHHQ�SXEOLF�SURFXUHPHQW�� VHW� HQYLURQPHQWDO�
DQG�VRFLDO�SHUIRUPDQFH�WDUJHWV�IRU�SURGXFWV�LQ�
FROODERUDWLRQ� ZLWK� VWDNHKROGHUV�� GLVVHPLQDWH�
HQYLURQPHQWDO�LQQRYDWLRQV�DQG�HQYLURQPHQWDO�
WHFKQRORJLHV��DQG�SURYLGH�LQIRUPDWLRQ�DQG�DS�
SURSULDWH�ODEHOOLQJ�RI�SURGXFWV�DQG�VHUYLFHV��

x� VXVWDLQDEOH�PDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV��
7KH�VWUDWHJ\�HQYLVDJHV�DYRLGLQJ�RYHU�H[SORL�
WDWLRQ�RI�QDWXUDO�UHVRXUFHV��LQFUHDVLQJ�WKH�HIIL�
FLHQF\�RI�WKHLU�XVH�WKURXJK�UHF\FOLQJ��DQG�UH�
FRJQL]LQJ�WKH�YDOXH�RI�HFRV\VWHP�VHUYLFHV��,Q�
SDUWLFXODU�� WKH� (8�PXVW� PDNH� HIIRUWV� LQ� WKH�
ILHOG�RI�DJULFXOWXUH�� ILVKHULHV�DQG�IRUHVW�PDQ�
DJHPHQW� VR� WKDW� WKH�1DWXUD������QHWZRUN� LV�
FRPSOHWHG�� LGHQWLI\� DQG� LPSOHPHQW� SULRULW\�
DFWLRQV�IRU� WKH�SURWHFWLRQ�RI�ELRGLYHUVLW\�DQG�
HQVXUH� WKDW�GXH� FRQVLGHUDWLRQ� LV� JLYHQ� WR� DV�
SHFWV�UHODWHG�WR�WKH�VHDV�DQG�RFHDQV��
7KH� WKHRU\� RI� *UHHQ� HFRQRP\� LV� EDVHG� RQ�

WKUHH�D[LRPV��2¶1HLOO���������
x� LW�LV�LPSRVVLEOH�WR�H[SDQG�WKH�VSKHUH�RI�LQIOX�

HQFH�LQ�D�OLPLWHG�VSDFH�LQILQLWHO\��
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x� LW�LV�LPSRVVLEOH�WR�GHPDQG�WKH�VDWLVIDFWLRQ�RI�
LQILQLWHO\�JURZLQJ�QHHGV�LQ�FRQGLWLRQV�RI�OLP�
LWHG�UHVRXUFHV��

x� HYHU\WKLQJ�RQ�WKH�VXUIDFH�RI�WKH�HDUWK�LV�LQWHU�
FRQQHFWHG���
*UHHQ� VHFWRUV� RI� WKH� HFRQRP\� SURYLGH� IRU� D�

FKDQJH�LQ�WKH�VWUXFWXUH�RI�WKH�HFRQRP\�LQ�ZKLFK�
�*UXEOHU���������
x� PRUH�DWWHQWLRQ� LV�SDLG�WR�WKH�VRFLDO�DVSHFW�RI�

VXVWDLQDEOH�GHYHORSPHQW��VRFLDO�FRKHVLRQ��HQ�
VXULQJ�DFFHVV� WR�D�YDULHW\�RI� UHVRXUFHV��FRP�
EDWLQJ�SRYHUW\�DQG�XQHPSOR\PHQW��HWF����

x� WKH�HFRQRP\�LV�EDVHG�QRW�RQO\�RQ�WKH�H[WUDF�
WLYH�VHFWRU�EXW�PRUH�DQG�PRUH�RQ�WKH�SURFHV�
VLQJ�VHFWRU�DQG�WKH�VHUYLFH�VHFWRU��

x� GRPLQDWHG�E\�LQYHVWPHQWV�LQ�HQYLURQPHQWDOO\�
IULHQGO\�SURGXFWLRQ�� FRQVXPSWLRQ�� DV�ZHOO� DV�
LPSURYLQJ� WKH� TXDOLW\� RI� JRRGV� DQG� VHUYLFHV�
IURP�DQ�HQYLURQPHQWDO�SRLQW�RI�YLHZ��

x� QDWXUDO�UHVRXUFHV�DUH�XVHG�RQ�DQ�RQJRLQJ�ED�
VLV��QRW�GHSHQGHQW�RQ�IRVVLO�IXHOV��

x� IRUPV� QHZ� HFRQRPLF� RSSRUWXQLWLHV�� H[SDQG�
LQJ� WKH� VFRSH�RI� HFRQRPLF�GHYHORSPHQW� DQG�
UHGXFLQJ�SRYHUW\��

x� DQ� ³HFRORJLFDO� ZRUNLQJ� V\VWHP´� LV� WDNLQJ�
VKDSH� LQ� DJULFXOWXUH�� LQGXVWU\�� UHVHDUFK� DQG�
GHYHORSPHQW�� DGPLQLVWUDWLYH� DFWLYLWLHV� DQG�
VHUYLFH�VHFWRUV���
1RZ� WKH�*UHHQ� HFRQRP\�VWUDWHJ\� LV� FRQVLG�

HUHG�D�QHZ�W\SH�RI�VWUDWHJ\�WKDW�RSHUDWHV�RQ�HQYL�
URQPHQWDOO\� IULHQGO\� DQG� UHVRXUFH�VDYLQJ�� ODQG�
VFDSH�RSWLPL]LQJ�WHFKQRORJLHV�DQG�DSSOLHV�PRG�
HUQ� PHWKRGV� DQG� WHFKQLTXHV� IRU� LPSOHPHQWLQJ�
JUHHQ� GHYHORSPHQW�� DGDSWLQJ� WKH� H[LVWLQJ� SUR�
GXFWLRQ�SURFHVV�DQG�WKH�ZD\�RI�OLIH�RI�VRFLHW\�WR�
WKHP��,Q�LWV�VLPSOH�LQWHUSUHWDWLRQ��WKH�FRQFHSW�RI�
*UHHQ�HFRQRP\�VKRXOG�EH�XQGHUVWRRG�DV�D�ORZ�
FDUERQ�� UHVRXUFH�VDYLQJ�� ODQGVFDSH�RSWLPL]LQJ�
DQG�VRFLDOO\�LQFOXVLYH�PRGHO�RI�WKH�HFRQRP\�DQG�
VWDWH� VWUXFWXUH�� ZKLFK� LV� GHYHORSHG� DV� D� PRUH�
SUDFWLFH�RULHQWHG� YHUVLRQ� RI� WKH� FRQFHSW� RI� VXV�
WDLQDEOH�GHYHORSPHQW��3UDNDVK�	�3RWRVNL���������

6LQFH�������JUHDW�HIIRUWV�KDYH�EHHQ�PDGH�E\�
WKH�ZRUOG�FRPPXQLW\�WR�DFKLHYH�VXVWDLQDEOH�GH�
YHORSPHQW�RI�*UHHQ�HFRQRP\�DW� WKH� ORFDO��VWDWH�

DQG� LQWHUQDWLRQDO� OHYHOV��$W� WKH�81�0LOOHQQLXP�
)RUXP���������FRXQWULHV�DJUHHG�RQ�D�QXPEHU�RI�
WKH�0LOOHQQLXP�'HYHORSPHQW�*RDOV��0'*V���

�
0HWKRGRORJ\�

�
)RU�WKH�VSHFLILFDWLRQ�DQG�YLVXDO�PRGHOOLQJ�RI�

ZD\V�WR�LPSURYH�*UHHQ�HFRQRP\�LQ�WKH�FRQWH[W�
RI� JRYHUQPHQW� LQ� WKH� ILHOG� RI� HQVXULQJ� *UHHQ�
HFRQRP\� DQG� HQYLURQPHQWDO� VDIHW\�� ZH� KDYH�
FKRVHQ�D�IXQFWLRQDO�PRGHOOLQJ�PHWKRGRORJ\�DQG�
D�JUDSKLFDO�GHVFULSWLRQ�RI�WKH�SURFHVVHV��,'()����
7KH�UHDVRQ�IRU�FKRRVLQJ�WKLV�PRGHO�DPRQJ�RWK�
HUV�ZDV�WKDW�GXULQJ�LWV�FRQVWUXFWLRQ��WKH�HPSKDVLV�
LV�RQ� WKH�SKDVLQJ�DQG�FKDUDFWHULVWLFV�RI� VXEFRQ�
WUDFWLQJ� HOHPHQWV� RI� WKH�PRGHO�� ,Q� RXU� RSLQLRQ��
WKLV�W\SH�RI�PRGHOOLQJ�LWVHOI�ZLOO�DOORZ�XV�WR�IXOO\�
GHSLFW� WKH�VHTXHQFH�DQG�FRQFHSWXDOLVP�RI�ZD\V�
WR�LPSURYH�*UHHQ�HFRQRP\�LQ�WKH�FRQWH[W�RI�JR�
YHUQPHQW�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�PR�
GHUQ�HFRORJ\���

,Q� LWV� JHQHUDO� WKHRUHWLFDO� IRUP�� WKH� ,'()��
IXQFWLRQDO�PRGHO�LV�LQWHQGHG�WR�GHVFULEH�H[LVWLQJ�
SURFHVVHV�WKDW�XVH�ERWK�QDWXUDO�DQG�JUDSKLF� ODQ�
JXDJHV��7R�WUDQVPLW�LQIRUPDWLRQ�DERXW�D�SDUWLFX�
ODU�V\VWHP��WKH�VRXUFH�RI�WKH�JUDSKLF�ODQJXDJH�LV�
WKH�,'()��PHWKRGRORJ\�LWVHOI��

7KH� ,'()��PHWKRGRORJ\�SUHVFULEHV�WKH�FRQ�
VWUXFWLRQ�RI�D�KLHUDUFKLFDO�V\VWHP�RI�GLDJUDPV�±�
VLQJOH� GHVFULSWLRQV� RI� IUDJPHQWV� RI� WKH� V\VWHP��
)LUVW�� D� GHVFULSWLRQ� LV�PDGH� RI� WKH� V\VWHP� DV� D�
ZKROH�DQG�LWV�LQWHUDFWLRQ�ZLWK�WKH�RXWVLGH�ZRUOG�
�IXQFWLRQDO� GLDJUDP��� )XQFWLRQDO� GHFRPSRVLWLRQ�
LV�SHUIRUPHG���WKH�V\VWHP�LV�GLYLGHG�LQWR�VXEV\V�
WHPV��DQG�HDFK�VXEV\VWHP�LV�GHVFULEHG�VHSDUDWHO\�
�GHFRPSRVLWLRQ�GLDJUDPV���7KHQ�HDFK�VXEV\VWHP�
LV�GLYLGHG� LQWR� VPDOOHU�RQHV�DQG�VR�RQ�XQWLO� WKH�
QHFHVVDU\�GHJUHH�RI�GHWDLO�LV�DFKLHYHG���

%ORFNV� LQ� ,'()�� DUH� SODFHG� LQ� RUGHU� RI� LP�
SRUWDQFH��DV�WKH�FKDUW�DXWKRU�XQGHUVWDQGV�LW��7KLV�
UHODWLYH�RUGHU�LV�FDOOHG�GRPLQDQFH��'RPLQDWLRQ�LV�
XQGHUVWRRG�DV�WKH�LQIOXHQFH�WKDW�RQH�EORFN�KDV�RQ�
RWKHU� EORFNV� RI� WKH� GLDJUDP�� )RU� H[DPSOH�� WKH�
PRVW�GRPLQDQW�EORFN�RI�D�GLDJUDP�FDQ�EH�HLWKHU�
WKH�ILUVW�RI�WKH�UHTXLUHG�VHTXHQFH�RI�IXQFWLRQV�RU�
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D�SODQQLQJ�RU�FRQWUROOLQJ�IXQFWLRQ�WKDW�DIIHFWV�DOO�
RWKHUV���

7R�EHJLQ�ZLWK��IRU�WKH�EDVLF�IRUPDWLRQ�RI�WKH�
JRDO�RI�RXU� UHVHDUFK��ZH�QHHG� WR� FUHDWH� D� IXQF�
WLRQDO� GLDJUDP� RI� WKH� KLJKHVW� OHYHO� $���� ZKLFK�
ZLOO�EH�WKH�PDLQ�LQ�WKH�SURFHVV�RI�FRQVWUXFWLQJ�D�

IXQFWLRQDO�PRGHO�,'()���*LYHQ�WKLV��LQ�Figure 1��
ZH�V\VWHPDWL]HG�WKH�PRVW�VLJQLILFDQW�HOHPHQWV�RI�
PRGHOOLQJ�ZD\V�WR�LPSURYH�WKH�SURFHVV�RI�*UHHQ�
HFRQRP\�DQG�HQYLURQPHQWDO�VDIHW\�LQ�WKH�FRXQ�
WU\��

�

(QVXUH�WKH�JUHHQ�JURZWK�RI�WKH�FRXQWU\

Ⱥ�

Ⱥ�Ⱥ�Ⱥ�

,PSOHPHQWDWLRQ�RI�
RSWLPL]HG�

PDQDJHPHQW�RI�
QDWXUDO�UHVRXUFHV�
DQG�ODQGVFDSH�

REMHFWV�DW�WKH�VWDWH�
DQG�UHJLRQDO�OHYHOV

$QDO\VLV�RI�WKH�
FXUUHQW�VLWXDWLRQ�RI�
JUHHQ�JURZWK�LQ�
WKH�FRXQWU\�LQ�WKH�
FRQWH[W�RI�WKH�
PDQDJHPHQW�RI�
QDWXUDO�UHVRXUFHV�
DQG�ODQGVFDSH�

REMHFWV

6XPPDUL]LQJ�DQG�
FRQVROLGDWLQJ�WKH�
UHVXOWV�REWDLQHG��
DGDSWLQJ�WKHP�WR�
WKH�H[LVWLQJ�

UHDOLWLHV�RI�VRFLHW\

Ⱥ�
$QDO\VLV�RI�SUREOHPV�
HQFRXQWHUHG�LQ�WKH�

SURFHVV�RI�
RSWLPL]DWLRQ�

PDQDJHPHQW�RI�QDWXUDO�
UHVRXUFHV�DQG�

ODQGVFDSH�REMHFWV�DW�
WKH�VWDWH�DQG�UHJLRQDO�

OHYHOV
�

Figure 1.�+LHUDUFKLFDO�VWUXFWXUH�RI�IXQFWLRQDO�PRGHO�,'()��RI�WKH�PDLQ�ZD\V�WR�LPSURYH�WKH�SULQFLSOHV�
RI�*UHHQ�HFRQRP\�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�PRGHUQ�HFRORJ\��GHYHORSHG�E\�DXWKRUV���devel-
opment by authors��

�
7KH�VFKHPH�GHYHORSHG�E\�XV�DOORZV�XV�WR�VHH�

D�OLVW�RI�WKH�PDLQ�ZD\V�WR�LPSURYH�WKH�SULQFLSOHV�
RI� *UHHQ� HFRQRP\� LQ� WKH� FRXQWU\�� 7KLV� KLHUDU�
FKLFDO� VWUXFWXUH� LV� D� VLPSOLILHG�PRGHO��7KH�QH[W�
VWHS� ZLOO� EH� WKH� XVH� RI� IXQFWLRQDO� PHFKDQLVPV�
,'()���ZKLFK�ZLOO�DOORZ�WR�H[SDQG�DQG�GHWDLO�WKH�
SDWKV�WR�IXOO\�XQGHUVWDQG�WKH�ZKROH�DOJRULWKP�RI�
LPSURYLQJ�WKH�*UHHQ�HFRQRP\�LQ�WKH�FRXQWU\��

�
5HVXOWV�DQG�'LVFXVVLRQV�

�
,Q�RUGHU�WR�IXOO\�UHDOL]H�WKH�IXQFWLRQDO�SURSHU�

WLHV�RI�WKH�,'()��PRGHO��DW�WKLV�VWDJH��LW�LV�QHFHV�
VDU\�WR�XVH�LWV�PDLQ�IHDWXUH��QDPHO\��WKDW�LQ�WKLV�
PRGHO�� HDFK� EORFN� LPSOHPHQWV� WKH� SURFHVV� RI�

WUDQVIRUPLQJ�LQSXWV�LQWR�RXWSXWV�ZKLOH�DWWUDFWLQJ�
FHUWDLQ� YROXPHV� DQG� W\SHV� RI� UHVRXUFHV�� *LYHQ�
WKLV��KDYLQJ� IRUPHG�DQG�GHSLFWHG� WKH�PDLQ�JRDO�
LQ�WKH�IRUP�RI�$���WKH�QH[W�VWHS�LQ�RXU�PRGHOOLQJ�
VKRXOG� EH� WKH� IRUPDWLRQ� DQG� VFKHPDWL]DWLRQ� RI�
WKH�LQLWLDO�HOHPHQWV�QHFHVVDU\�WR�DFKLHYH�WKH�JRDO�
LQ�WKH�IRUP�RI�D�FRQWH[W�GLDJUDP�(Figure 2)��7KH�
FRQWH[W� GLDJUDP� LV� RQH� EORFN� ZLWK� DUURZV� WKDW�
UHIOHFW� WKH� UHODWLRQVKLS� RI� WKH� GHVFULEHG� SURFHVV�
ZLWK�WKH�H[WHUQDO�HQYLURQPHQW��7KXV��ZH�FDQ�VD\�
WKDW� WKH� FRQWH[W� GLDJUDP� VKRZV� WKH� PRGHOOLQJ�
UHJLRQ�DQG�LWV�ERXQGDULHV��7KH�QDPH�RI�WKH�EORFN�
FRUUHVSRQGV� WR� WKH�QDPH�RI� WKH�GHVFULEHG� IXQF�
WLRQ��SURFHVV���

�
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(QVXUH�WKH�JUHHQ�JURZWK�RI�WKH�FRXQWU\

ɋ�

Ɇ�

ȱ�

(QYLURQPHQWDO�
6DIHW\�6HUYLFH

,QWHUQDWLRQDO�UHJXODWRU\�
HQYLURQPHQWDO�DFWV

3URSRVDOV�IRU�WKH�RSWLPDO�LPSOHPHQWDWLRQ�RI�
WKH�SULQFLSOHV�RI�JUHHQ�JURZWK

6WDWH�HQYLURQPHQWDO�
VHUYLFHV

)LQDQFLDO�DQG�PDWHULDO�
UHVRXUFHV

Ⱥ�

ɋ�

Ɇ�

7HFKQLFDO�PHDQV

Ɉ�

Ɉ�

1HFHVVDU\�LQIRUPDWLRQ�IRU�WKH�JUHHQ�
JURZWK�RI�WKH�FRXQWU\

�
Figure 2. &RQWH[W�GLDJUDP�RI�HOHPHQWV�RI�PRGHO�,'()��RI�WKH�PDLQ�ZD\V�WR�LPSURYH�WKH�SULQFLSOHV�RI�
*UHHQ�HFRQRP\�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�PRGHUQ�HFRORJ\��development by authors��

�
)RU� D� EHWWHU� XQGHUVWDQGLQJ� RI� WKH� IXQFWLRQDO�

DQG� V\VWHPDWLF� IHDWXUHV� RI� WKH� PRGHO� ZH� FRQ�
VWUXFWHG�� LW� ZRXOG� EH� DGYLVDEOH� WR� H[SODLQ� LWV�
EDVLF�HOHPHQWV��

7KH�LQSXW�HOHPHQW��ZKLFK�LV�LQGLFDWHG�E\�WKH�
V\PERO�³,´��LQ�RXU�FDVH��PHDQV�WKH�ILQDQFLDO�DQG�
PDWHULDO�UHVRXUFHV�QHFHVVDU\�WR�DFKLHYH�WKH�JRDO��
7KLV�JURXS� LQFOXGHV� WKRVH� UHVRXUFHV� WKDW� DUH�DO�
UHDG\�DYDLODEOH�IRU�XVH��DV�ZHOO�DV�WKRVH�WKDW�QHHG�
WR�EH�REWDLQHG�LQ�WKH�IXWXUH��

&RQWURO� REMHFWV� ZHUH�PDUNHG� DV� WKH� V\PERO�
³&´���
¾�&����HQYLURQPHQWDO�VDIHW\�VHUYLFH��7KLV�FRQ�

WURO�HOHPHQW�IRUPV�D�VHW�RI�LQWHUQDO�UHJXODWRU\�
LQIRUPDWLRQ� WKDW� LV� QHFHVVDU\� IRU� WKH� UHDOL]D�
WLRQ�RI�WKH�JRDO��

¾�&����LQWHUQDWLRQDO�UHJXODWLRQV��WKLV�VXEVHFWLRQ�
DSSOLHV� WR� WKH� UHJXODWRU\� LQIRUPDWLRQ� WKDW�
FRPHV�WR�WKH�VWDWH�IURP�RXWVLGH�DQG�IRUPV�DQ�
LQQRYDWLYH�DQG�FRUUHFWLYH�EDVLV�IRU�DFKLHYLQJ�
WKH�JRDO���
:H�GHVLJQDWHG�WKH�REMHFWV�RI�WKH�PHFKDQLVP�

ZLWK�WKH�V\PERO�³0´��
¾�0����VWDWH�HQYLURQPHQWDO�VHUYLFHV��7KHVH�RE�

MHFWV�WDNH�D�PRUH�SURPLQHQW�SODFH�LQ�WKH�SUR�
FHVV�RI�LPSOHPHQWLQJ�WKH�SULQFLSOHV�RI�*UHHQ�
HFRQRP\�LQ� WKH�FRXQWU\��7KH\�GHWHUPLQH�WKH�
RUGHU��DV�ZHOO�DV�WKH�IHDWXUHV�RI�WKLV�SURFHVV��

¾�0����WHFKQLFDO�PHDQV��6SHFLILF�WHFKQLFDO�WRROV�
IRUPHG�WR�LPSOHPHQW�WKH�SULQFLSOHV�RI�*UHHQ�
HFRQRP\� LQ� WKH� VWDWH� DUH� WKH� EDVLF� PHFKD�
QLVPV�IRU�DFKLHYLQJ�WKH�JRDO��JLYHQ�WKDW� WKH\�
UHIOHFW�LWV�SUDFWLFDO�LPSOHPHQWDWLRQ���
7KH�ILQDO�HOHPHQWV�LQ�WKLV�SURFHVV�DUH�WKH�RXW�

SXWV��ZKLFK�UHIOHFW�WKH�UHVXOW�WKDW�ZH�FDQ�JHW�RQ�
WKH�RXWSXWV�RI�WKH�SUDFWLFDO�LPSOHPHQWDWLRQ�RI�WKH�
,'()��IXQFWLRQDO�PRGHO��7KHVH�HOHPHQWV�DUH�LQ�
GLFDWHG�E\�WKH�V\PERO�³2´��
¾�2�� �� 7KLV� LQIRUPDWLRQ� LV� JHQHUDWHG� DIWHU� DOO�

WKH�HOHPHQWV�RI�WKH�PRGHO�DUH�FRPSOHWHG��DQG�
LW�EHFRPHV�SRVVLEOH�WR�IRUP�DQ�DVVHVVPHQW�RI�
WKH�UHVXOWV��

¾�2�� �� 3URSRVDOV� IRU� WKH� RSWLPDO� LPSOHPHQWD�
WLRQ�RI�WKH�SULQFLSOHV�RI�*UHHQ�HFRQRP\��7KH�
VH� SURSRVDOV� FDQ�EH� IRUPHG�RQO\� DIWHU� D� IXOO�
SDVVDJH� RI� DOO� VWDJHV� DQG� DIWHU� D� VHFRQGDU\�
DQDO\VLV�DQG�DGMXVWPHQW�RI�WKHLU�VKRUWFRPLQJV�
DQG�IHDWXUHV���
$IWHU�ZH�KDYH�SUHVHQWHG�DQG�GHVFULEHG�DOO�WKH�

IXQFWLRQDO� HOHPHQWV� RI� WKH� ,'()�� PRGHO�� WKH�
QH[W�VWHS�ZLOO�EH�WKH�UHIOHFWLRQ�RI�WKHLU�IXQFWLRQDO�
LQWHUDFWLRQV�DQG�LQWHUFRQYHUVLRQV��7R�GR�WKLV��ZH�
EXLOW�GHFRPSRVLWLRQV�RI�WKH�ILUVW�OHYHO�RI�WKH�SUR�
FHVV�RI� LPSURYLQJ�*UHHQ�HFRQRP\�SURFHVVHV� LQ�
WKH�VWDWH�(Figure 3)��

�
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)LJXUH����'HFRPSRVLWLRQV�RI�WKH�ILUVW�OHYHO�RI�IXQFWLRQDO�PRGHO�,'()��RI�WKH�PDLQ�ZD\V�WR�LPSURYH�WKH�
SULQFLSOHV�RI�*UHHQ�HFRQRP\�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�PRGHUQ�HFRORJ\��development by au-
thors��

�
,W� LV�ZRUWK�QRWLQJ� WKDW� WKLV�GHFRPSRVLWLRQ�RI�

WKH�ILUVW�OHYHO�FDQ�EH�FRQVLGHUHG�WKH�LQLWLDO�VWDJH��
7KLV�LV�GXH�WR�WKH�IDFW�WKDW�LI�IRU�D�EHWWHU�XQGHU�
VWDQGLQJ�RI� WKH� WHFKQRORJ\� DQG�PHFKDQLVPV�� DV�
ZHOO�DV�WR�H[SODLQ�WKH�SUDFWLFDO�LPSOHPHQWDWLRQ�RI�
WKLV�JRDO��LW�LV�QHFHVVDU\�WR�GHWDLO�WKH�DERYH�VWHSV��
WKLV�PRGHO�ZLOO�DOORZ�XV�WR�EXLOG�GHFRPSRVLWLRQV�
RI�WKH�VHFRQG��WKLUG�DQG�IXUWKHU�OHYHOV��

*LYHQ� WKH� DERYH� GHFRPSRVLWLRQ�� LW� ZLOO� EH�
XVHIXO�WR�H[SODLQ�WKH�FRQWHQW�RI�HDFK�VWDJH�RI�WKH�
SURFHVV� RI� LPSURYLQJ� *UHHQ� HFRQRP\� LQ� WKH�
VWDWH��LQ�SDUWLFXODU�LQ�SXEOLF�DGPLQLVWUDWLRQ��

*LYHQ�WKH�GHFRPSRVLWLRQ�SUHVHQWHG�� LW�ZRXOG�
EH�DGYLVDEOH�WR�H[SODLQ�WKH�FRQWHQW�RI�HDFK�RI�WKH�
VWDJHV�RI� WKH�SURFHVV�RI� LPSURYLQJ�*UHHQ�HFRQ�
RP\�LQ�WKH�FRXQWU\��LQ�SDUWLFXODU�LQ�JRYHUQPHQW��
¾�$��±� DQDO\VLV� RI� WKH� FXUUHQW� VLWXDWLRQ� RI� WKH�

*UHHQ�HFRQRP\�LQ�WKH�FRXQWU\�LQ�WKH�FRQWH[W�
RI�PDQDJLQJ�QDWXUDO�UHVRXUFHV�DQG�ODQGVFDSH�

REMHFWV�� 7KLV� VWDJH� SURYLGHV� IRU� WKH� LPSOH�
PHQWDWLRQ�RI�D�WKRURXJK�DQDO\VLV�RI�WKH�H[LVW�
LQJ� VLWXDWLRQ� ZLWK� WKH� VXEVHTXHQW� LGHQWLILFD�
WLRQ� RI� WKH� PRVW� SUREOHPDWLF� DUHDV� DQG� WKH�
PDLQ�SURVSHFWV�IRU�WKH�SURFHVVHV�DQG�PHFKD�
QLVPV� RI� PDQDJLQJ� QDWXUDO� UHVRXUFHV� DQG�
ODQGVFDSH�REMHFWV���

¾�$��±� WKH� LQWURGXFWLRQ�RI�RSWLPL]HG�PDQDJH�
PHQW�RI� QDWXUDO� UHVRXUFHV� DQG� ODQGVFDSH�RE�
MHFWV� DW� WKH� VWDWH� DQG� UHJLRQDO� OHYHOV��$W� WKLV�
VWDJH��DQ�DWWHPSW�LV�PDGH�WR�UHFRQFLOH�SULPDU\�
PHDVXUHV�WR�LPSURYH�WKH�SURFHVV�RI�WKH�*UHHQ�
HFRQRP\� LQ� WKH� FRQWH[W� RI� RSWLPL]LQJ� WKH�
SXEOLF�DGPLQLVWUDWLRQ�SURFHVV��,W�LV�ZRUWK�QRW�
LQJ�WKDW�WKLV�VWDJH�FDQQRW�EH�FRQVLGHUHG�ILQDO��
VLQFH� DIWHU� LW�� D� IXOO� DVVHVVPHQW� RI� WKH� HIIHF�
WLYHQHVV� RI� WKH� PHDVXUHV� WDNHQ� VKRXOG� WDNH�
SODFH��

¾�$��±�DQDO\VLV�RI�SUREOHPV�DULVLQJ�LQ�WKH�SUR�

6XESURFHVV�
3URJUHVV�

,QIRUPDWLRQ�
Ⱥ�

6XESURFHVV�
3URJUHVV�

,QIRUPDWLRQ�
Ⱥ�

6XESURFHVV�
3URJUHVV�

,QIRUPDWLRQ�
Ⱥ�

$QDO\VLV�RI�WKH�FXUUHQW�
VLWXDWLRQ�RI�JUHHQ�JURZWK�LQ�WKH�
FRXQWU\�LQ�WKH�FRQWH[W�RI�WKH�
PDQDJHPHQW�RI�QDWXUDO�

UHVRXUFHV�DQG�ODQGVFDSH�REMHFWV

,PSOHPHQWDWLRQ�RI�RSWLPL]HG�
PDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV�
DQG�ODQGVFDSH�REMHFWV�DW�WKH�VWDWH�

DQG�UHJLRQDO�OHYHOV
$QDO\VLV�RI�SUREOHPV�

HQFRXQWHUHG�LQ�WKH�SURFHVV�RI�
RSWLPL]DWLRQ�PDQDJHPHQW�RI�

QDWXUDO�UHVRXUFHV�DQG�ODQGVFDSH�
REMHFWV�DW�WKH�VWDWH�DQG�UHJLRQDO�

OHYHOV
6XPPDUL]LQJ�DQG�

FRQVROLGDWLQJ�WKH�UHVXOWV�
REWDLQHG��DGDSWLQJ�WKHP�WR�WKH�

H[LVWLQJ�UHDOLWLHV�RI�VRFLHW\

Ⱥ�

Ⱥ�

Ⱥ�

Ⱥ�

DQG�UHJLRQDO�OHYHOV
$QDO\VLV�RI�SUREOHPV�

HQFRXQWHUHG�LQ�WKH�SURFHVV�RI�
RSWLPL]DWLRQ PDQDJHPHQW RI

Ⱥ�

,PSOHPHQWDWLRQ�RI�RSWLPL]HG�
PDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV�
DQG�ODQGVFDSH�REMHFWV�DW�WKH�VWDWH

Ɇ�Ɇ�

'LUHFWLYHV
WR�HQVXUH

VXESURFHVV�Ⱥ�

'LUHFWLYHV
WR�HQVXUH

VXESURFHVV�Ⱥ�

'LUHFWLYHV
WR�HQVXUH

VXESURFHVV�Ⱥ�

7KH�UHVXOWV�RI�WKH�
LPSOHPHQWDWLRQ�SURFHVV

7KH�UHVXOWV�RI�WKH�DQDO\VLV�
RI�LGHQWLILHG�SUREOHPV�DQG�
IXUWKHU�VHDUFK�IRU�RSWLPDO�

VROXWLRQV
)RUPDWLRQ�RI�WKH�FRUUHFW�

VHTXHQFH�RI�
LPSOHPHQWDWLRQ�RI�WKH�

SURFHVV�RI�LPSURYLQJ�JUHHQ�
JURZWK�LQ�RUJDQV�RI�SXEOLF�

DGPLQLVWUDWLRQ

ɋ� ɋ�

ȱ�

Ɉ�

Ɉ�
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FHVV�RI�RSWLPL]LQJ�WKH�PDQDJHPHQW�RI�QDWXUDO�
UHVRXUFHV� DQG� ODQGVFDSH� REMHFWV� DW� WKH� VWDWH�
DQG�UHJLRQDO�OHYHOV��'XULQJ�WKLV�VWDJH��WKH�DQD�
O\VLV�DQG�DVVHVVPHQW�RI�WKRVH�SUREOHPV�RU�GLI�
ILFXOWLHV� WKDW�DURVH�LQ�WKH�VHFRQG�VWDJH� LQ�WKH�
SURFHVV�RI�RSWLPL]LQJ�WKH�PDQDJHPHQW�RI�QD�
WXUDO� UHVRXUFHV� DQG� ODQGVFDSH� REMHFWV� DW� WKH�
VWDWH� DQG� UHJLRQDO� OHYHOV�� ,Q� WKH� IROORZLQJ��
EDVHG� RQ� WKH� DQDO\VLV� RI� WKHVH� SUREOHPV�� LW�
ZLOO�EH�SRVVLEOH� WR� IRUPXODWH� DQG� LPSOHPHQW�
WKH�QHFHVVDU\�DGMXVWPHQWV��

¾�$��±�JHQHUDOL]DWLRQ�DQG�FRQVROLGDWLRQ�RI� WKH�
UHVXOWV�REWDLQHG��WKHLU�DGDSWDWLRQ�WR�WKH�H[LVW�
LQJ�UHDOLWLHV�RI�VRFLHW\��'XULQJ�WKLV�VWDJH��WKH�
UHVXOWV� DUH� V\VWHPDWL]HG�� DQG� D� KROLVWLF� SDUD�
GLJP� LPSURYLQJ� WKH� *UHHQ� HFRQRP\� LQ� WKH�
FRXQWU\�LV�IRUPHG�LQ�WKH�FRQWH[W�RI�RSWLPL]LQJ�
WKH�UHVRXUFH�EDVH�DQG�ODQGVFDSH�REMHFWV��7KLV�
SDUDGLJP�VKRXOG�EH�FKDUDFWHUL]HG�E\�IOH[LELO�
LW\� DQG� DGDSWDELOLW\�� DV� LW� VKRXOG� EH� VLPSO\�
LPSOHPHQWHG�IRU�GLIIHUHQW�FRXQWULHV��
(DFK� RI� WKHVH� VWDJHV� LV� D� JHQHUDOL]DWLRQ� RI�

EUDQFKHG�DQG�FRPSOH[�SURFHVVHV��,Q�WKH�GHFRP�
SRVLWLRQ� RI� WKH� IROORZLQJ� OHYHOV�� WKLV� PRGHO�
PDNHV�LW�SRVVLEOH�WR�VSHFLI\�WKHP�XQGHU�H[LVWLQJ�
UHDOLWLHV�IXOO\��

7KH�ODVW�HOHPHQWV�WKDW�ZH�GR�QRW�GHVFULEH�DUH�
LQWHUPHGLDWH� LQSXWV�� RXWSXWV�� FRQWURO� PHFKD�
QLVPV��ZKLFK�DUH�GHSLFWHG�LQ�WKH�IRUP�RI�DUURZV�
RQ� WKH� FRQVWUXFWHG� IXQFWLRQDO� PRGHO� ,'()���

7KHVH�HOHPHQWV�FRQVLVW�RI�WKH�IROORZLQJ�SDUWV��
x� VXESURFHVV� PDQDJHPHQW� GLUHFWLYHV� $��� $���

$����UHSUHVHQW�WKH�UHVXOWV�RI�WKH�SUDLVH�RI�WKH�
HQWLWLHV�WKDW�FRQWURO�WKH�SURFHVV�RI�PRQLWRULQJ�
WKH�LPSOHPHQWDWLRQ�RI�WKHVH�VWHSV��

x� WKH�RXWSXW�³,QIRUPDWLRQ�RQ�WKH�SURJUHVV�RI�WKH�
VXESURFHVV�$���$���$�´� �� UHSUHVHQWV� WKH� LQ�
IRUPDWLRQ�WKDW�WKH�HQWLWLHV�UHVSRQVLEOH�IRU�WKH�
SURFHVV�RI�PRQLWRULQJ� WKH� LPSOHPHQWDWLRQ�RI�
WKHVH� VWDJHV� UHFHLYH� IURP� HDFK� VXESURFHVV��
%DVHG�RQ�WKLV�LQIRUPDWLRQ��GHFLVLRQV�DUH�PDGH�
RQ� WKH� FRPSOHWLRQ� RI� VXESURFHVVHV� DQG� WKH�
WUDQVLWLRQ�WR�WKH�IROORZLQJ��
7KH�QH[W�VWHSV�RI�RXU�VWXG\�EHFDPH�WKH�SUDF�

WLFDO� LPSOHPHQWDWLRQ� RI� WKLV� PRGHO�� ,W� ZDV� DS�
SOLHG� LQ� VHSDUDWH� VWUXFWXUDO� JRYHUQPHQW� XQLWV� LQ�
(DVWHUQ�(XURSH��SDUWLFXODUO\�LQ�3RODQG�DQG�8NUD�
LQH��$IWHU�DSSO\LQJ�WKLV�PRGHO��ZH�FDUULHG�RXW�DQ�
DQDO\VLV� WKDW�VKRZHG�WKH�G\QDPLFV�RI� WKH�HIIHF�
WLYHQHVV� RI� PDQDJHULDO� GHFLVLRQ�PDNLQJ� LQ� WKH�
ILHOG�RI�LPSURYLQJ�*UHHQ�HFRQRP\�SURFHVVHV��$V�
D� UHVXOW�� DIWHU� FRQGXFWLQJ� WKLV� DQDO\VLV�� ZH� FDQ�
VD\� WKDW� WKH� HIILFLHQF\� RI� WKH� DFWLYLWLHV� RI� WKHVH�
VWUXFWXUDO� XQLWV� KDV� REMHFWLYHO\� LPSURYHG� VLQFH�
WKH� QXPEHU� RI� VXFFHVVIXOO\� LPSOHPHQWHG� PDQ�
DJHPHQW� GHFLVLRQV� LQ� WKH� ILHOG� RI� LPSURYLQJ�
*UHHQ�HFRQRP\�KDV� LQFUHDVHG��7KHVH� LQGLFDWRUV�
DUH�VKRZQ�LQ�)LJXUH����ZKLFK�FOHDUO\�GHPRQVWUDWH�
WKH�HIIHFWLYHQHVV�RI�RXU�PRGHO��

�

�
Figure 4.�'\QDPLFV�RI�VXFFHVVIXOO\�LPSOHPHQWHG�PDQDJHPHQW�GHFLVLRQV�LQ�WKH�ILHOG�RI�*UHHQ�HFRQR�
P\�DIWHU�WKH�LPSOHPHQWDWLRQ�RI�RXU�PRGHO�LQ�3RODQG�DQG�8NUDLQH�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�
PRGHUQ�HFRORJ\��development by authors���
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3RODQG 8NUDLQH

7KH�QXPEHU�RI�VXFFHVVIXO�PDQDJHPHQW�GHFLVLRQV�LQ�WKH�ILHOG�RI�JUHHQ�JURZWK
EHIRUH�WKH�LPSOHPHQWDWLRQ�RI�WKH�IRUPHG�PRGHO
7KH�QXPEHU�RI�VXFFHVVIXO�PDQDJHPHQW�GHFLVLRQV�LQ�WKH�ILHOG�RI�JUHHQ�JURZWK�DIWHU
WKH�LPSOHPHQWDWLRQ�RI�WKH�IRUPHG�PRGHO
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*LYHQ�WKH�DERYH�LQGLFDWRUV��ZH�FDQ�FRQFOXGH�
WKDW� WKH�PRGHO�ZH� KDYH� IRUPHG� LV� HIIHFWLYH�� ,Q�
WKH� IXWXUH�� WKLV� PRGHO� FDQ� EH� WUDQVIRUPHG� DQG�
VSHFLILHG�IRU�WKH�H[LVWLQJ�UHDOLWLHV�DQG�IHDWXUHV�RI�
WKH�IXQFWLRQLQJ�RI�SXEOLF�DGPLQLVWUDWLRQ� LQ�HDFK�
FRXQWU\��

�
&RQFOXVLRQ�

�
*UHHQ� HFRQRP\� PHDQV� IRVWHULQJ� HFRQRPLF�

JURZWK�DQG�GHYHORSPHQW�LQ�ZKLFK�QDWXUDO�DVVHWV�
FRQWLQXH�WR�SURYLGH�UHVRXUFHV�DQG�HQYLURQPHQWDO�
VHUYLFHV�� *UHHQ� HFRQRP\� SURYLGHV� D� SUDFWLFDO�
DQG�IOH[LEOH�DSSURDFK�WR�DFKLHYH�FRQFUHWH��PHDV�
XUDEOH�SURJUHVV�RQ�DOO�LWV�HFRQRPLF�DQG�HQYLURQ�
PHQWDO�SULQFLSOHV�ZKLOH�DW�WKH�VDPH�WLPH�IXOO\�WD�
NLQJ� LQWR� DFFRXQW� WKH� VRFLDO� FRQVHTXHQFHV� RI�
JUHHQLQJ�WKH�G\QDPLFV�RI�HFRQRPLF�JURZWK��7KH�
IRFXV� RI�*UHHQ� HFRQRP\� VWUDWHJLHV� LV� WR� HQVXUH�
WKDW� QDWXUDO� DVVHWV� FDQ� IXOO\� VXVWDLQDEO\� UHDOL]H�
WKHLU�HFRQRPLF�SRWHQWLDO��7KLV�SRWHQWLDO�LQFOXGHV�
WKH� SURYLVLRQ� RI� FULWLFDO� OLIH� VXSSRUW� VHUYLFHV� ��
FOHDQ�DLU�DQG�ZDWHU�DQG�VXVWDLQDEOH�ELRGLYHUVLW\��
QHFHVVDU\� WR�PDLQWDLQ� IRRG� SURGXFWLRQ� DQG� KX�
PDQ�KHDOWK��1DWXUDO� DVVHWV� DUH�QRW� LQILQLWHO\� UH�
SODFHDEOH�� VR�*UHHQ� HFRQRP\� SROLFLHV� WDNH� WKLV�
LQWR�DFFRXQW�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�
PRGHUQ�HFRORJ\���

)RU�RXU�UHVHDUFK��ZH�DSSOLHG�WKH�PHWKRGRORJ\�
RI�IXQFWLRQDO�PRGHOOLQJ�DQG�D�JUDSKLFDO�GHVFULSW�
WLRQ�RI�WKH�SURFHVVHV��,'()����7KLV�PRGHO�DOORZ�
HG�XV�WR�JUDSKLFDOO\�GLVSOD\�WKH�SURFHVV�RI�LPSUR�
YLQJ�*UHHQ�HFRQRP\�ZLWKLQ�WKH�FRXQWU\��LQ�SDU�
WLFXODU�DW�WKH�OHYHO�RI�JRYHUQPHQW��$IWHU�IRUPLQJ�
DOO�VWDJHV�RI�WKLV�PRGHO��LW�ZDV�SXW�LQWR�SUDFWLFH�LQ�
VWUXFWXUDO�XQLWV�RI�JRYHUQPHQW�LQ�(DVWHUQ�(XURSH�
�8NUDLQH� DQG�3RODQG���$IWHU� LWV� LPSOHPHQWDWLRQ�
DQG�DQDO\VLV��LW�FDQ�EH�FRQFOXGHG�WKDW�WKLV�PRGHO�
LV� VXFFHVVIXO� DQG� FDQ�EH� XVHG� LQ� WKH� FRQWH[W� RI�
LPSURYLQJ� *UHHQ� HFRQRP\� LQGLFDWRUV� LQ� JRY�
HUQPHQW�LQ�WKH�FRQWH[W�RI�WKH�SKLORVRSK\�RI�PRG�
HUQ�HFRORJ\��

,PSOHPHQWLQJ�WKLV�PHWKRGRORJ\�ZLOO�KHOS�SUH�
VHUYH� HFRV\VWHPV�� ELRGLYHUVLW\�� UHGXFH� WKH� FRQ�
VXPSWLRQ�RI�HQHUJ\��UHVRXUFHV��DQG�ZDWHU�WKDQNV�

WR� KLJKO\� HIILFLHQW� WHFKQRORJLHV�� FDUERQ� HPLVVL�
RQV� UHGXFWLRQ��PLQLPL]LQJ� RU� JHQHUDOO\� SUHYHQ�
WLQJ�WKH�IRUPDWLRQ�RI�DOO�IRUPV�RI�ZDVWH�DQG�SRO�
OXWLRQ��7KH�VFKHPH�GHYHORSHG�E\�XV�DOORZV�XV�WR�
VHH�D�OLVW�RI�WKH�PDLQ�ZD\V�WR�LPSURYH�WKH�SULQFL�
SOHV�RI� WKH�*UHHQ�HFRQRP\�LQ�WKH�FRXQWU\��7KLV�
KLHUDUFKLFDO�VWUXFWXUH�LV�D�VLPSOLILHG�PRGHO��7KH�
QH[W� VWHS� ZLOO� EH� WKH� XVH� RI� IXQFWLRQDO�PHFKD�
QLVPV� ,'()��� ZKLFK� ZLOO� DOORZ� WR� H[SDQG� DQG�
GHWDLO� WKH� SDWKV� WR� IXOO\� XQGHUVWDQG� WKH� ZKROH�
DOJRULWKP�RI�WKH�SURFHVV�RI�LPSURYLQJ�WKH�*UHHQ�
HFRQRP\�LQ�WKH�FRXQWU\��

$V� D� UHVXOW�� LW� VKRXOG� EH� QRWHG� WKDW� WKH� SKL�
ORVRSK\� RI� HFRORJ\� UHPDLQV� DQ� �RSHQ� V\VWHP���
WKH�HOHPHQWV�RI�ZKLFK�QHHG�GHILQLWLRQ�DQG�FRP�
SUHKHQVLRQ�� 7KH�PRGHUQ� LQWHJUDWLRQ� RI�8NUDLQH�
LQWR�WKH�V\VWHP�RI�(XURSHDQ�VWDWHV�UHTXLUHV�HFR�
QRPLF�VWDELOLW\�DQG�WKH�SURYLVLRQ�RI�HQYLURQPHQ�
WDO�VDIHW\��WKH�LVVXHV�RI�ZKLFK�FRQVWLWXWH�DQ�HVVHQ�
WLDO� OD\HU�RI� WKH�SKLORVRSK\�RI�HFRORJ\��2XWVLGH�
RI�WKH�DERYH��WKHUH�DUH�VXFK�LPSRUWDQW�LVVXHV�IRU�
WKH�H[LVWHQFH�RI�QDWXUH�DQG�PDQ�DV�WKH�SRVVLELOLW\�
RI�WKH�HYROXWLRQ�RI�DQ�DUWLILFLDO�ELRORJLFDO�ZRUOG��
DV�WKH�QHHG�IRU�D�QHZ�XQGHUVWDQGLQJ�RI�WKH�GHYH�
ORSPHQW�RI�JHQHWLF�HQJLQHHULQJ��SDUWLFXODUO\�JHQH�
WKHUDS\�PDQ\�RWKHUV��7KHLU� UHVHDUFK�ZLOO�FODULI\�
WKH�DWWLWXGH�RI�PRGHUQ�KXPDQV� WR� WKHLU� IXWXUH�±�
HLWKHU�DV�WR�UHDOLW\�RU�XWRSLD��

�
5HIHUHQFHV�

�
$KOHUW��*���	�0H\HU��%����������Synopsis of ap-

proaches to welfare and of green econ-
omy concepts currently under discus-
sion.� ,QVWLWXWH� RI� (FRQRPLF� 6WUXFWXUHV�
5HVHDUFK��2VQDEU�FN��*:6��

$UURZ��.���'DVJXSWD��3���*RXOGHU��/��+���0XP�
IRUG��.���	�2OHVRQ��.����������6XVWDLQ�
DELOLW\�DQG�WKH�PHDVXUHPHQW�RI�ZHDOWK��
Environment and Development Econo-
mics, 17��������������

%HUH]KQD\D��<X����������Ponyattya “zelena eko-
nomika”: mizhnarodnyy aspekt� �7KH�
FRQFHSW�RI�³*UHHQ�HFRQRP\´��,QWHUQDWL�
RQDO� DVSHFW�� LQ� 8NUDLQLDQ��� Scientific 
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Notes Tauride National University 
Named after Vernadsky. Series: Juris-
prudence��1������������

%RZHQ��$����������‘Green’ growth, ‘green’ jobs 
and labor markets.� :RUNLQJ� 3DSHU��
*UDQWKDP� 5HVHDUFK� ,QVWLWXWH�� /RQGRQ��
8.��5HWULHYHG�-XO\���������IURP�KWWS��
��ZZZ�OVH�DF�XN�*UDQWKDP,QVWLWXWH�SXE
OLFDWLRQV�:RUNLQJ3DSHUV�3DSHUV������
��:3���JUHHQ�JURZWK�JUHHQ�MREV�
ODERXU�PDUNHWV�SGI��

%UHLWVFKRSI��%���1DWKDQL��&���	�5HVFK��*����������
0HWKRGRORJLFDO�JXLGHOLQHV� IRU� HVWLPDW�
LQJ� WKH� HPSOR\PHQW� LPSDFWV� RI� XVLQJ�
UHQHZDEOH� HQHUJLHV� IRU� HOHFWULFLW\� JHQ�
HUDWLRQ� “Economic and Industrial De-
velopment” EID - EMPLOY. Final re-
port Task 1. Study commissioned by 
IEA-RETD (Renewable Energy Tech-
nology Deployment)�� 5HWULHYHG� IURP�
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLR
Q����������B0HWKRGRORJLFDOBJXLGHOLQ
HVBIRUBHVWLPDWLQJBWKHBHPSOR\PHQWBL
PSDFWVBRIBXVLQJBUHQHZDEOHBHQHUJLHVB
IRUBHOHFWULFLW\BJHQHUDWLRQ�

&KP\U��$���	�=DNKDUNHYLFK��1�� ��������Zelena 
ekonomika: sutnist’, tsili ta osnovni 
pryntsypy� �*UHHQ� HFRQRP\�� (VVHQFH��
JRDOV� DQG� EDVLF� SULQFLSOHV�� LQ�8NUDLQL�
DQ��� Economic Bulletin of Donbass��
3�������������

'HVFKHQHV��2����������Climate policy and labor 
markets.� 1%(5�:RUNLQJ� 3DSHUV�� 1R��
������� 1DWLRQDO� %XUHDX� RI� (FRQRPLF�
5HVHDUFK��&DPEULGJH��0DVVDFKXVHWWV��

*UXEOHU��$�� ��������$� ORZ�HQHUJ\�GHPDQG� VFH�
QDULR� IRU� PHHWLQJ� WKH� ���&� WDUJHW� DQG�
VXVWDLQDEOH�GHYHORSPHQW� JRDOV�ZLWKRXW�
QHJDWLYH� HPLVVLRQV� WHFKQRORJLHV�� Na-
ture Energy, 3�����������

.KXWRURYD��1����������(FRORJLFDO�PRGHUQL]DWLRQ�
�� IURP� WKHRU\� WR� SUDFWLFH��Forest Her-
ald��2������������

.XKQKHQQ��.����������Economic growth in miti-
gation scenarios: A blind spot in clima-

te science��%HUOLQ��+HLQULFK�%ROO�)RXQ�
GDWLRQ��

/RZ�� /�� �������� Green economy: Implications 
for development planning��/RQGRQ��&OL�
PDWH� DQG� 'HYHORSPHQW� .QRZOHGJH�
1HWZRUN���

/XWVNR��9����������Vlada, tekhnolohichno ekolo-
hichna bezpeka ta prava lyudyny��3RZ�
HU�� WHFKQRORJLFDOO\� HFRORJLFDO� VHFXULW\�
DQG� KXPDQ� ULJKWV�� LQ� 8NUDLQLDQ��� ,Q�
Proceedings of National Conference 
“50 Anniversary of the General Decla-
ration of Human Rights” �SS�� ����
����� /YLY�8$'�SXEOLVKLQJ��

2¶1HLOO��'����������$�JRRG�OLIH�IRU�DOO�ZLWKLQ�SOD�
QHWDU\� ERXQGDULHV��Nature Sustainabil-
ity, 1������������

3LFKHUW��'���	�.DWVLNRSRXORV��.�� ��������*UHHQ�
GHIDXOWV�� ,QIRUPDWLRQ� SUHVHQWDWLRQ� DQG�
SUR� HQYLURQPHQWDO� EHKDYLRXU�� Journal 
of Economic Psychology, 28���������

3LGOLVQ\XN�� 9��� =DJLUQ\DN�� 0��� 	� ,UNRYD�� ,��
��������6WUDWHKL\D�]HOHQR\L�HNRQRPLN\�
WD� ]PLQ\� NOLPDWX� �6WUDWHJ\� IRU� *UHHQ�
HFRQRP\� DQG� FOLPDWH� FKDQJH��� .UH�
PHQFKXJ��.UHPHQFKXJ�3XEOLVKLQJ�KR�
XVH�³6FKHUEDW\NK´��

3UDNDVK��$���	�3RWRVNL��9����������The voluntary 
environmentalists: Green clubs, ISO 
14001, and voluntary environmental 
regulations�� &DPEULGJH�� &DPEULGJH�
8QLYHUVLW\�3UHVV��

6DWE\XO��.���+R��.���	�<HRUD��&���������1RYHP�
EHU��� $� QHZ� DSSURDFK� WR� PHDVXULQJ�
*UHHQ� HFRQRP\�� $SSOLFDWLRQ� WR� WKH�
2(&'�DQG�.RUHD��Futures, 63,��������
KWWSV���GRL�RUJ���������M�IXWXUHV�������
�������

9DQLHYD��$�� ������� Stvorennya ta poshuk per-
spektyvnykh pryrodnykh resursiv na os-
novi vtorynnykh resursiv �&UHDWLRQ�DQG�
VHDUFK� IRU� SURPLVLQJ� QDWXUDO� UHVRXUFHV�
EDVHG�RQ�VHFRQGDU\�UHVRXUFHV��LQ�8NUDL�
QLDQ�.� �(OHFWURQLF� UHVRXUFH��� 5HWULHYHG�
IURP� KWWS���ZZZ�UXVQDXND�FRP���B(�
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1;;,B�����(FRQRPLFV���B�������GR
F�KWP�

9RONHU\��$���	�5RXDEKL��6����������*UHHQ�HFRQ�
RP\� DQG� VXVWDLQDEOH� GHYHORSPHQW�� A 
historical account of the discourse aro-
und sustainable development and green 
economy, KNOSSOS policy briefings: 
green economy, discussion paper, 
UNEP, IEEP, GLOBE-EU��Topic��5H�
WULHYHG� IURP� KWWS���ZZZ�XQHS�RUJ�UH�
VHDUFK�SROLF\�SROLF\EULHIV�WDELG�������
'HIDXOW�DVS[��

=HUYDV�� (�� �������� *UHHQ� HFRQRP\� YHUVXV� VXV�
WDLQDEOH� GHYHORSPHQW�� ,Q� 6�� (VODPLDQ�
�(G��� Recent advances in energy, envi-
ronment and economic development��
Proceedings of the 3rd International 
Conference on Development, Energy, 
Environment, Economics (DEEE 12)�
December 2-4� �SS�� ��������.� 3DULV��
)UDQFH��5HWULHYHG�IURP�KWWSV���ZZZ�UH�
VHDUFKJDWH�QHW�SXEOLFDWLRQ����������
�B*UHHQB*URZWKB9HUVXVB6XVWDLQDEOH
B'HYHORSPHQW�
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