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([DPSOH��KRZ�PXFK�1DWXUDO�&DSLWDO�LV�OHIW�LQ�WKH�1HWKHUODQGV"
7KH�TXDQWLW\�RI�QDWXUDO�DTXDWLF�DQG�WHUUHVWULDO�HFRV\VWHPV�LQ�WKH�1HWKHUODQGV�KDV�GHFOLQHG�WR�����RI�LWV�WRWDO�WHUULWRU\�ZKLOH�WKH�DYHUDJH�TXDOLW\�RI�WKHVH�HFRV\VWHPV�LV�HVWLPDWHG�DW�D�PRGHVW������7KH�UHVXOWLQJ�1&,�RI�WKHVH�QDWXUDOHFRV\VWHPV�LV�WKXV������WKH�SURGXFW�RI�TXDQWLW\�DQG�TXDOLW\��6R�URXJKO\�VSHDNLQJ������RI�WKH�DYHUDJH�DEXQGDQFH�RIWKH�FKDUDFWHULVWLF�VSHFLHV�UHPDLQV�LQ�FRPSDULVRQ�ZLWK�WKH�EDVHOLQH�VWDWH��7KH�1&,�IRU�DJULFXOWXUDO�ODQG�LV�����$OWKRXJK�WKH�LQGLFHV�DUH�VLPLODU��WKH�1&,�IRU�QDWXUDO�HFRV\VWHPV�LV�GHULYHG�IURP�D�VPDOOHU�DUHD�RI�KLJKHU�TXDOLW\�LQFRPSDULVRQ�ZLWK�WKH�1&,�IRU�DJULFXOWXUDO�ODQG�

+RZ�LV�1DWXUDO�&DSLWDO�GLVWULEXWHG"
7KH�GLVWULEXWLRQ�RI�WKH�1DWXUDO�&DSLWDO�RI�QDWXUDO�HFRV\VWHPV�LV�SUHVHQWHG�KHUH�RQ�RQH�FRPSUHKHQVLYH�PDS��7ZHQW\�
WZR�QDWXUDO�HFRV\VWHP�W\SHV�DUH�GLVWLQJXLVKHG��LQFOXGLQJ�³PDUVKHV�LQ�PDULQH�FOD\�DUHD´��³IRUHVW�LQ�KLJKHU�VDQG\�VRLO
DUHD´��GXQHV��WKH�1RUWK�6HD�����PLOH�]RQH��DQG�IUHVK�ZDWHU�ODNHV��7KH�H[WHQW�RI�WKH�QDWXUDO�DUHD�LV�GHWHUPLQHG�IURP

ODQG�XVH�PDSV��UHVROXWLRQ�RI�����P�[�����P���(FRV\VWHP
TXDOLW\�LV�FDOFXODWHG�RQ�D�VFDOH�IRU�HFRV\VWHP�W\SHV�
$JULFXOWXUDO�ODQG�������DQG�XUEDQ�DUHDV�RFFXS\�PXFK�RI
WKH�WHUUHVWULDO�ODQG�DUHD��JUH\���5HPDLQLQJ�WHUUHVWULDO
QDWXUDO�HFRV\VWHPV�DUH�VPDOO��VFDWWHUHG�RYHU�WKH�FRXQWU\
DQG�IUDJPHQWHG��FRORXUHG���7KH�ZHVWHUQ�SDUW�RI�WKH
1HWKHUODQGV�LV�GRPLQDWHG�E\�HVWXDULQH��FRDVWDO�DQG�DTXDWLF
HFRV\VWHPV��7KH�HDVW�FRQVLVWV�RI�IRUHVW�DQG�KHDWKODQG�RQ
VDQG\�VRLOV��$OO�HFRV\VWHPV�DUH�VHULRXVO\�DIIHFWHG�E\
YDULRXV�SUHVVXUHV�DQG�DUH�RI�PHGLXP�TXDOLW\�±�WR�EH
H[SHFWHG�LQ�WKLV�KLJKO\�SRSXODWHG�DQG�LQGXVWULDOLVHG
FRXQWU\��7KH�TXDOLW\�RI�WKH�PDULQH�HFRV\VWHPV�DQG�WKH
FRDVWOLQH�LV�UHODWLYHO\�KLJK��!������ZKLOH�WKDW�RI�WKH
LQODQG�DTXDWLF�V\VWHPV�DQG�KHDWKODQG�LV�ORZHU��������
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6KDUH�SHU�HFRV\VWHP�W\SH
7KH�FRQWULEXWLRQ�RI�WKH�YDULRXV�QDWXUDO�HFRV\VWHP�W\SHV�WR�WKH�'XWFK�1DWXUDO�&DSLWDO�LV�SUHVHQWHG�EHORZ��4XDQWLW\
DQG�TXDOLW\�DUH�JLYHQ�IRU�HDFK�HFRV\VWHP�W\SH��0DULQH�DQG�ODUJH�IUHVK�ZDWHU�HFRV\VWHPV�DUH�YHU\�LPSRUWDQW�LQ�WKH
1HWKHUODQGV��WRJHWKHU�FRYHULQJ�PRUH�WKDQ�����RI�WKH�DUHD�RI�QDWXUDO�HFRV\VWHPV�DQG�GLVSOD\LQJ�PHGLXP�TXDOLW\�
)RUHVWV��KHDWK�DQG�LQODQG�ODNHV�DUH�H[DPSOHV�RI�VPDOOHU�DUHDV�ZLWK�D�ORZHU�TXDOLW\��,Q�WKH�GLDJUDP�DORQJVLGH�WKH�[�
D[LV�KDV�EHHQ�HQODUJHG�LQ�RUGHU�WR�VHH�WKH�FRQWULEXWLRQ�RI�WKH�VPDOOHU�HFRV\VWHP�W\SHV�

8VLQJ�1&,�WR�VXSSRUWSROLF\�PDNLQJ
$ VQDSVKRW�RI�1&,�YDOXHV�WDNHQ�LQ�WKH�\HDU
�����GRHV�QRW�SURYLGH�VXIILFLHQW�LQIRUPDWLRQ
IRU�SROLF\�PDNHUV��:KDW�KDSSHQHG�LQ�WKH�SDVW�
ZKDW�ZHUH�WKH�PDLQ�FDXVHV��ZKDW�ZLOO�KDSSHQ
LQ�WKH�IXWXUH��ZKDW�DUH�SRWHQWLDOV��DQG�ZKDW�FDQ
EH�GRQH�WR�UHVWRUH�ELRGLYHUVLW\�LQ�DQ�HIILFLHQW
PDQQHU"�1DWXUDO�&DSLWDO�,QGH[�WLPH�VHULHV
ZHUH�GHYHORSHG�DQG�DQDO\VHG�WR�DQVZHU�WKHVH
YHU\�TXHVWLRQV��3URMHFWLRQV�IRU������KDYH�EHHQ
FDOFXODWHG�RQ�WKH�EDVLV�RI�SROLF\�VFHQDULRV

UHIOHFWLQJ�D�UDQJH�RI�HQYLURQPHQWDO�FRQFHUQV��VRFLHWDO�WUHQGV�DQG�SROLF\�RSWLRQV�
7KH�1&,�IRU�'XWFK�QDWXUDO�HFRV\VWHPV�KDV�GHFOLQHG�UDSLGO\�LQ�WKH�ODVW�KXQGUHG�\HDUV��0XFK�RI�WKH�DUHD�ZDV�ORVW�LQWKH�ILUVW�KDOI�RI�WKH�FHQWXU\��ZKLOH�HFRV\VWHP�TXDOLW\�GHFUHDVHG��HVSHFLDOO\�LQ�WKH�VHFRQG�KDOI�RI�WKH�FHQWXU\�7HUUHVWULDO�HFRV\VWHPV�KDYH�EHHQ�DIIHFWHG�PRUH�WKDQ�DTXDWLF�HFRV\VWHPV��7KH�TXHVWLRQ�QRZ�LV�ZKHWKHU�WKLV�QHJDWLYHWUHQG�ZLOO�FRQWLQXH��7R�FRQQHFW�IUDJPHQWHG�SRFNHWV�RI�QDWXUDO�HFRV\VWHPV��WKH�'XWFK�*RYHUQPHQW�LV�LPSOHPHQWLQJ�DQDWXUH�GHYHORSPHQW�SROLF\�VKDSHG�E\�D�QDWLRQDO�QHWZRUN�RI�OLQNHG�HFRV\VWHPV��LQFOXGLQJ�WKH�SURWHFWLRQ�DQGGHYHORSPHQW�RI�VSHFLILF�KDELWDWV�DQG�VSHFLHV��7KH�SURWHFWLRQ�DQG�UHVWRUDWLRQ�RI�ELRGLYHUVLW\�LQ�DJULFXOWXUDO�ODQGVFDSHVLV�DOVR�DQ�DLP��:LWK�D�VPDUW�FRPELQDWLRQ�RI�VSDWLDO��HQYLURQPHQWDO�DQG�PDQDJHPHQW�PHDVXUHV�WKH�*RYHUQPHQWH[SHFWV�WR�VORZ�GRZQ�ELRGLYHUVLW\�ORVV�LQ�WKH�1HWKHUODQGV��7KLV�VKRXOG�HYHQWXDOO\�OHDG�WR�D�UHYHUVDO�RI�WKH�FXUUHQWQHJDWLYH�WUHQG��$�VFHQDULR�DQDO\VLV�VKRZV�WKDW�WKH�1DWXUDO�&DSLWDO�,QGH[�PD\�LPSURYH�IURP�����XS�WR�����RYHU�D���\HDU�SHULRG��ZKLFK�UHSUHVHQWV�D�VLJQLILFDQW�LQFUHDVH�LQ�QDWXUDO�FDSLWDO�
+LVWRU\�RI�1DWXUDO�&DSLWDO� )XWXUH�WUHQGVLQ�WKH�1HWKHUODQGV
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1&,�LQ�D�QXWVKHOO
� 7KH� 1DWXUDO� &DSLWDO� ,QGH[�� GHILQHG� DV� HFRV\VWHP� TXDQWLW\� ��� DUHD�� [� HFRV\VWHP� TXDOLW\� ��EDVHOLQH���LV�D�SUDFWLFDO�WRRO�IRU�SROLF\�PDNHUV�WR�PDQDJH�QDWXUDO�UHVRXUFHV�DW�WKH�QDWLRQDO�DQGLQWHUQDWLRQDO�OHYHO�� ,W�GHVFULEHV�WKH�XQLIRUPLW\�SURFHVV�RI�ELRGLYHUVLW\��ZKLFK�WDNHV�SODFH�JOREDOO\� �� ,W�LV�D�VLPSOH��SRZHUIXO�LQGLFDWRU�RI�VWDWH�DQG�FKDQJH�LQ�ELRGLYHUVLW\�� ,W�LV�XQLYHUVDOO\�DSSOLFDEOH�DQG�VWLOO�FRXQWU\�VSHFLILF�� ,W�LV�DSSOLFDEOH�WR�DOO�VFDOHV�DQG�IRU�DOO�QDWXUDO�DQG�PDQ�PDGH��DJULFXOWXUDO��HFRV\VWHPV�� ,W�HQFDSVXODWHV�FRPSOH[�ELRGLYHUVLW\�FKDQJHV�LQ�RQH�VFRUH��WKH�DYHUDJH�FKDQJH�LQ�DEXQGDQFH�RIHFRV\VWHP�VSHFLILF�VSHFLHV�FRPSDUHG�WR�WKH�EDVHOLQH�� ,W�FDQ�DOVR�VKRZ�GHWDLOHG�ILJXUHV��GHSHQGLQJ�RQ�WKH�SROLF\�LVVXH�� ,W� DQVZHUV� TXHVWLRQV� DERXW� KRZ� HFRV\VWHPV� DUH� SHUIRUPLQJ� LQ� JHQHUDO�� ZKDW� WKH� FDXVHV� RIFKDQJHV�DUH��KRZ�HFRV\VWHPV�KDYH�EHHQ�DIIHFWHG�E\�SROLF\�DQG�ZKDW�WKH�HIIHFWLYH�PHDVXUHV�DUH�� ,W�FDQ�EH�XVHG�LQ�PRGHOOLQJ�DQG�LPSDFW�DVVHVVPHQWV�ZLWKLQ�SROLF\�VFHQDULRV�� ,W�FDQ�EH�JUDGXDOO\�HVWDEOLVKHG��GHSHQGLQJ�RQ�WKH�DYDLODEOH�FDSDFLW\��GDWD�DQG�UHVRXUFHV�� ,W� FDQ� IXQFWLRQ�DV� VRFLHW\¶V�H\HV�DQG�HDUV� LQ�SURWHFWLQJ� WKH�ZRUOG¶V�QDWXUDO� FDSLWDO�� ,QGLFDWRUVVXFK�DV�1&,�DUH�LQGLVSHQVDEOH�WRROV�IRU�IHHGEDFN�DQG�IHHG�IRUZDUG�SURFHVVHV�RI�PRGHUQ�VRFLHW\�� ,W�PD\�KHOS� LQ�DFKLHYLQJ�VXVWDLQDEOH�GHYHORSPHQW��EDODQFLQJ�HFRORJLFDO�� HFRQRPLF�DQG� VRFLHWDOLQWHUHVWV�� ,W� PD\� EH� DQ� DSSURSULDWH� WRRO� WR� HYDOXDWH� WKH� REMHFWLYHV� RI� WKH� &RQYHQWLRQ� RQ� %LRORJLFDO'LYHUVLW\��IRU�FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�XVH�RI�ELRGLYHUVLW\�� 2WKHU�LQGLFDWRUV��VXFK�DV�WKH�UHG�OLVW�RI�HQGDQJHUHG�VSHFLHV�RU�VSHFLHV�ULFKQHVV��RIIHU�DGGLWLRQDOLQIRUPDWLRQ�SHUPLWWLQJ�FRPSOHPHQWDU\�DQDO\VHV�
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