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&RQWHQWV�

�� 'HPDWHULDOL]DWLRQ�DQG�FDSLWDO�PDLQWHQDQFH������������������������������������������������ �
��� 0DWHULDO�IORZ�EDVHG�DSSURDFKHV������������������������������������������������������������� �
��� &DSLWDO�PDLQWHQDQFH��������������������������������������������������������������������������������� �
��� 'HPDWHULDOL]DWLRQ�DQG�FDSLWDO�PDLQWHQDQFH��WZR

VLGHV�RI�WKH�VDPH�FRLQ"������������������������������������������������������������������������������ ��

�� 6FDUFLW\��HTXLW\�DQG�HQYLURQPHQWDO�FRQFHUQV���������������������������������������������� ��
���� 6FDUFLW\�DQG�HTXLW\�LQ�GHPDWHULDOL]DWLRQ�FRQFHSWV������������������������������� ��
��� 6FDUFLW\�DQG�HTXLW\�LQ�WKH�FDSLWDO�PDLQWHQDQFH

DSSURDFK������������������������������������������������������������������������������������������������������ ��
��� 6XVWDLQDELOLW\�DQG�HQYLURQPHQWDO�FRQFHUQV �������������������������������������������� ��

����� 'HPDWHULDOL]DWLRQ �������������������������������������������������������������������������� ��
����� &DSLWDO�PDLQWHQDQFH������������������������������������������������������������������� ��

�� 0HDVXUHPHQW��SULRULWL]DWLRQ�DQG�RSWLPL]DWLRQ����������������������������������������������� ��
��� 0DWHULDO�IORZ�DFFRXQWLQJ��0)$��DQG�SULRULWL]DWLRQ �������������������������������� ��
��� ,QWHJUDWHG�HQYLURQPHQWDO�DQG�HFRQRPLF

DFFRXQWLQJ�DQG��H�YDOXDWLRQ�RI�HQYLURQPHQWDO
LPSDFWV ��������������������������������������������������������������������������������������������������������� ��

��� 2SWLPDO�UHVRXUFH�FRQVXPSWLRQ�DQG�SROOXWLRQ�OHYHOV ���������������������������� ��
����� $OORFDWLYH�HIILFLHQF\�WKURXJK�HQYLURQPHQWDO

FRVW�LQWHUQDOL]DWLRQ ������������������������������������������������������������������������ ��
������ 2SWLPDO�UHVRXUFH�FRQVXPSWLRQ�DQG

GHPDWHULDOL]DWLRQ �������������������������������������������������������������������������� ��

�� (8�SROLFLHV�IRU�HQYLURQPHQWDO�DQG�UHVRXUFH
PDQDJHPHQW���������������������������������������������������������������������������������������������������� ��
��� 6RPH�VWUDWHJLF�FRQVLGHUDWLRQV ������������������������������������������������������������������ ��
��� 3ULQFLSOHV�RI�6XVWDLQDEOH�5HVRXUFH�0DQDJHPHQW

�650��������������������������������������������������������������������������������������������������������������� ��
��� 6HDUFKLQJ�IRU�WKH�EHVW�SROLF\�PL[�������������������������������������������������������������� ��

�� 6XJJHVWLRQV�IRU�IXWXUH�UHVHDUFK����������������������������������������������������������������������� ��

$QQH[�,��0DWHULDO�IORZ�DFFRXQWLQJ�DQG�LQGLFDWRUV �������������������������������������������� ��
,�� 0)$�FRQFHSWV�DQG�PHWKRGV��������������������������������������������������������������������� ��
,�� 0DWHULDO�IORZ�EDVHG�LQGLFDWRUV ����������������������������������������������������������������� ��

$QQH[�,,��6(($�²�VWUXFWXUH�DQG�LQGLFDWRUV ����������������������������������������������������������� ��

5HIHUHQFHV������������������������������������������������������������������������������������������������������������� ��
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�� 'HPDWHULDOL]DWLRQ�DQG�FDSLWDO�PDLQWHQDQFH

7KH� FKDSWHU� SUHVHQWV� D� EULHI� RYHUYLHZ� RI� WKH� WZR� PDLQ� DSSURDFKHV� WR

RSHUDWLRQDOL]LQJ�WKH�RSDTXH�VXVWDLQDELOLW\�SDUDGLJP��VHH�7DEOH����

7KH� GHPDWHULDOL]DWLRQ� DSSURDFK� FRPSULVHV� VHYHUDO� UHODWHG� FRQFHSWV�

PHDVXUHV� DQG� VWUDWHJLHV� VXFK� DV� ,QGXVWULDO� 0HWDEROLVP�� )DFWRU� ������ (FR�

HIILFLHQF\�� 0DWHULDO� ,QWHQVLW\� HWF�� ,W� UHSUHVHQWV� D� SK\VLFDO� YLHZ� RI� WKH

HQYLURQPHQW�HFRQRP\� UHODWLRQVKLS� DQG� DLPV� DW� LGHQWLI\LQJ� VXVWDLQDEOH

ERXQGDU\� FRQGLWLRQV� �´JXDUGUDLOVµ�� RI� KRZ� DQG� KRZ� PXFK� QDWXUH� PD\� EH

XVHG��'HPDWHULDOL]DWLRQ�FRQFHSWV�FDWHU� WR�´VWURQJ�VXVWDLQDELOLW\µ� �'DO\�������

UHIXWLQJ� VXEVWLWXWLRQ� EHWZHHQ� QDWXUDO� DQG� RWKHU� SURGXFWLRQ� IDFWRUV�� EXW

DOORZLQJ� VRPH� VXEVWLWXWLRQ� DPRQJ� QDWXUDO� DVVHWV� �H�J�� RI� QRQ�UHQHZDEOH� E\

UHQHZDEOH� UHVRXUFHV��� 3K\VLFDO� LQGLFDWRUV�DUH�XVHG� WR�PRQLWRU� WKH� ´LQGXVWULDO

PHWDEROLVPµ�RI�HFRQRPLHV�

7KH� VHFRQG� DSSURDFK� DLPV� DW� FDSLWDO� PDLQWHQDQFH� DQG� UHIOHFWV� WKH

HFRQRPLVWV·�YLHZ�RI�WKH�HQYLURQPHQW�HFRQRP\�LQWHUIDFH��6HWWLQJ�RXW�IURP�WKH

+LFNVLDQ� LQFRPH�FRQFHSW�EXW�IRFXVLQJ�RQ�HFRQRPLF�JURZWK�� � WKLV�DSSURDFK

H[WHQGV� WKH� WUDGLWLRQDO� FRQFHSW� RI� NHHSLQJ� �SURGXFHG�� FDSLWDO� LQWDFW� WR

LQFOXGH� QDWXUDO� FDSLWDO�� 6XVWDLQDELOLW\� LV� DFKLHYHG� ZKHQ� WKH� WRWDO�PRQHWDU\

YDOXH� RI� QDWXUDO� DQG� SURGXFHG� FDSLWDO� VWRFN� LV� PDLQWDLQHG� RU� LQFUHDVHG

�´ZHDNµ� VXVWDLQDELOLW\��� 7KH� REMHFWLYH� LV� WR� FRVW� WKH� FRQVXPSWLRQ� RI� � QDWXUDO

DQG�SURGXFHG�FDSLWDO� LQ�RUGHU�WR�VHW�VLJQDOV�RI��QRQ�VXVWDLQDELOLW\� LQ� WHUPV�RI

HQYLURQPHQWDOO\� DGMXVWHG� �ZLWK� UHJDUG� WR� QDWXUDO� FDSLWDO� FRQVXPSWLRQ�

PRQHWDU\� LQGLFDWRUV� RI� YDOXH� DGGHG�� QHW� SURGXFW� DQG� FDSLWDO� IRUPDWLRQ

�%DUWHOPXV�����D��
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7DEOH��� 2SHUDWLRQDO�FRQFHSWV�RI�VXVWDLQDELOLW\

&RQFHSW 'HPDWHULDOL]DWLRQ�RI�HFRQRPLF
DFWLYLWLHV

&DSLWDO�0DLQWHQDQFH�LQ
SURGXFWLRQ�DQG�HFRQRPLF
JURZWK

5DWLRQDOH ,QGXVWULDO�PHWDEROLVP 6XVWDLQDEOH�HFRQRPLF�JURZWK

6WUDWHJ\ $VVHVVLQJ�SK\VLFDO�´JXDUGUDLOVµ
IRU�HFRQRPLF�GHYHORSPHQW
�)DFWRU�;�

,QWHJUDWLQJ�HQYLURQPHQWDO
FRQVLGHUDWLRQV�LQWR�HFRQRPLF
WKHRU\�DQG�SROLF\

6WUHQJWK ´UHODWLYHO\�VWURQJµ�VXVWDLQDELOLW\�
L�H��SK\VLFDO�SUHVHUYDWLRQ�RI
QDWXUDO�FDSLWDO

´ZHDNµ�VXVWDLQDELOLW\��L�H�
SUHVHUYDWLRQ�RI�WKH�WRWDO�YDOXH�RI
QDWXUDO�DQG�SURGXFHG�FDSLWDO

$FFRXQWLQJ�WRROV 0DWHULDO�)ORZ�$FFRXQWV��0)$�
DQG�GHULYHG�,QGLFDWRUV��H�J�
705�

6\VWHP�RI�LQWHJUDWHG
(QYLURQPHQWDO�DQG�(FRQRPLF
$FFRXQWLQJ��6(($���EDVHG�RQ�WKH
6\VWHP�RI�1DWLRQDO�$FFRXQWV
�61$�

2SHUDWLRQDOL]DWLRQ�
DQDO\VLV

3K\VLFDO�LQGLFDWRUV�UHODWHG�WR
PRQHWDU\�LQGLFDWRUV��HFR�
HIILFLHQF\��UHVRXUFH�SURGXFWLYLW\�
PDWHULDO�LQWHQVLW\�SHU�VHUYLFH�XQLW
�0,36�

´*UHHQµ�DFFRXQWLQJ�DJJUHJDWHV
IRU�PD[LPXP��RSWLPDO��HIILFLHQF\
LQ�UHVRXUFH�DOORFDWLRQ�DQG
HFRQRPLF�JURZWK

,Q� ERWK� DSSURDFKHV�� WKH� WHUP� ´UHVRXUFHVµ� LV� XVHG� LQ� D� EURDG� VHQVH

FRPSULVLQJ� WKH� ´VRXUFHµ�� DV�ZHOO� DV� WKH� ´VLQNµ�IXQFWLRQV� RI� WKH�HQYLURQPHQW�

7KH� WHUP� ´QDWXUDO� FDSLWDOµ�� DV� GHILQHG� LQ� WKH� FRQWH[W� RI� HQYLURQPHQWDO

DFFRXQWLQJ��LV�H[SODLQHG�LQ�VHFWLRQ�����

��� 0DWHULDO�IORZ�EDVHG�DSSURDFKHV

7KHUH� LV� QR� XQLTXH� GHPDWHULDOL]DWLRQ� DSSURDFK�� EXW� UDWKHU� D� SOXUDOLVP� RI

FRQFHSWV�� PHWKRGV� DQG� VWUDWHJLHV� UHODWHG� WR� WKH� SK\VLFDO� GHVFULSWLRQ� DQG

DQDO\VLV� RI� WKH� HQYLURQPHQW�HFRQRP\� UHODWLRQVKLS�� DOO� ZLWK� QRUPDWLYH

LPSOLFDWLRQV�� 7KH\� LQFOXGH� &DUU\LQJ� &DSDFLW\�� (QYLURQPHQWDO� 6SDFH�

(FRORJLFDO�)RRWSULQW�� ,QGXVWULDO�RU� 6RFLHWDO�0HWDEROLVP��(FR�HIILFLHQF\�� )DFWRU

���)DFWRU�����'HPDWHULDOL]DWLRQ��DQG�'H�OLQNLQJ�RU�'H�FRXSOLQJ��RI�PDWHULDO�XVH

IURP�HFRQRPLF�DFWLYLW\���$V� WKH\�DUH�DOO� UHODWHG� WR� WKH�QRWLRQ�RI�6XVWDLQDEOH

'HYHORSPHQW� WKH\� PDUN� D� SDUDGLJPDWLF� VKLIW� LQ� WKH� JHQHUDO� RULHQWDWLRQ� RI

HQYLURQPHQWDO�DQG�VRFLRHFRQRPLF�SROLFLHV�

$V�LOOXVWUDWHG�LQ�7DEOH����WKH�QRUPDWLYH�FRQFHSW�RI�HQYLURQPHQWDO�VSDFH�LV

GHULYHG� IURP� WKH� VLPSOH� ILQGLQJ� WKDW� QDWXUDO� UHVRXUFHV� DQG� DEVRUSWLRQ
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FDSDFLWLHV�RI�SODQHW�(DUWK�DUH�OLPLWHG��1RUPV�HQWHU�WKH�FRQFHSW�E\�VWLSXODWLQJ

WKDW� WKH� OLPLWHG� UHVRXUFH� DQG� ZDVWH� DEVRUSWLRQ� FDSDFLWLHV�� GHILQHG� DV

FDUU\LQJ� FDSDFLWLHV�� VKRXOG� EH� VKDUHG� LQ� D� IDLU� ZD\� �H�J�� WKURXJK� DQ� HTXDO

GLVWULEXWLRQ�RI�ULJKWV�WR�XVH���7KH�HQYLURQPHQWDO�VSDFH�RI�D�FRXQWU\�UHIHUV�WR�WKH

DPRXQW�RI�DQQXDO� UHVRXUFH�XVH�RU� UHOHDVH�RI�HPLVVLRQV�ZKLFK� LV� UHJDUGHG�DV

VXVWDLQDEOH�DQG�ZKLFK�LV�DWWULEXWHG�WR�FRXQWULHV�RQ�D�SHU�FDSLWD�EDVLV�

7KH� DQDO\WLFDO� FRQFHSW� RI� ,QGXVWULDO� 0HWDEROLVP� LV� EDVHG� RQ

WKHUPRG\QDPLFV� DQG� V\VWHPV� DQDO\VLV� �$\UHV� ������� 7KH� FRQFHSW

FKDUDFWHUL]HV� WKH� LQGXVWULDO�VRFLHWDO�HFRQRPLF� V\VWHP� WKURXJK� LWV� SK\VLFDO

PHWDEROLVP�� L�H�� WKH� H[WUDFWLRQ� RI� UDZ� PDWHULDOV�� WKHLU� WUDQVIRUPDWLRQ� LQWR

HFRQRPLF� SURGXFWV� DQG� WKH� GLVFKDUJH� RI� PDWHULDOV� DV� ZDVWH� EDFN� WR� WKH

HQYLURQPHQW�

7DEOH��� 0DWHULDO�IORZ�EDVHG� FRQFHSWV�� PHWKRGV� DQG� DQDO\VLV� � RI� VXVWDLQDEOH

GHYHORSPHQW

3DUDGLJP 6XVWDLQDEOH�GHYHORSPHQW

&RQFHSWV (QYLURQPHQWDO�6SDFH��&DUU\LQJ�&DSDFLW\��,QGXVWULDO�0HWDEROLVP��(FR�
HIILFLHQF\

6WUDWHJLHV 'HPDWHULDOL]DWLRQ��'HWR[LILFDWLRQ��SROOXWLRQ�FRQWURO����'H�OLQNLQJ�PDWHULDO�XVH
DQG�HFRQRPLF�GHYHORSPHQW

,QGLFDWRUV (FR�HIILFLHQF\�LQGLFDWRUV��ZHOIDUH�XVH�RI�QDWXUH�UDWLRV��HFRORJLFDO�IRRWSULQW�
FULWLFDO�ORDG�UDWLRV��HQYLURQPHQWDO�KHDGOLQH�LQGLFDWRUV��WRWDO�PDWHULDO
UHTXLUHPHQW��HFRORJLFDO�UXFNVDFNV��0,36

7DUJHWV 'HFUHDVH�HQHUJ\�LQWHQVLW\�E\�)DFWRU���� ������LQFUHDVH�UHVRXUFH�SURGXFWLYLW\
E\�IDFWRU������GR�QRW�H[FHHG�FULWLFDO�ORDGV�RI�HQYLURQPHQWDO�V\VWHPV��UHGXFH
&2��HPLVVLRQV�E\������GHFUHDVH�PDWHULDO�UHTXLUHPHQWV�E\�)DFWRU����� ����
HWF�

$FWRUV *RYHUQPHQW��LQGXVWU\��SURGXFHUV���SULYDWH�KRXVHKROGV��FRQVXPHUV���FLYLO
VRFLHW\

3ROLF\
PHDVXUHV

3ROLF\�PL[��UHJXODWRU\�PHDVXUHV��H�J��HQYLURQPHQWDO�OHJLVODWLRQ���PDUNHW
EDVHG�LQVWUXPHQWV��H�J��HFR�WD[���LQIRUPDWLRQ�DQG�PDQDJHPHQW�WRROV��H�J�
HIILFLHQF\�DJHQFLHV��,62�VWDQGDUGV�

'HPDWHULDOL]DWLRQ� LV� EDVHG� RQ� WKH� VDPH� UHFRJQLWLRQ� RI� OLPLWHG� UHVRXUFH

DYDLODELOLW\�� 5HIHUULQJ� WR� WKH� FRQFHSW� RI� ,QGXVWULDO� 0HWDEROLVP�

GHPDWHULDOL]DWLRQ�DLPV�DW�UHGXFLQJ�TXDQWLWDWLYHO\�WKH�PDWHULDO�WKURXJKSXW��RI

WKH� HFRQRPLF� V\VWHP�� 7KH� SUHFDXWLRQDU\� UDWLRQDOH� LV� WKDW� UHGXFLQJ� WKH

�������������������������������������������
1 Here, throughput relates to the physical exchange with the environment rather than to the materials used

inside the economy (the latter comprises primary and secondary materials).
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PDWHULDO� WKURXJKSXW�DXWRPDWLFDOO\� UHGXFHV� WKH�PDWHULDO�RXWSXWV� �UHOHDVHV�RI

SROOXWDQWV�� ZDVWHV� HWF��� DV� ZHOO� DV� UHVRXUFH� H[WUDFWLRQV� KDUPIXO� WR� WKH

HQYLURQPHQW�� 'HPDWHULDOL]DWLRQ� LV� OLQNHG� WR� WKH� VXVWDLQDEOH� GHYHORSPHQW

SDUDGLJP� E\� VSHFLI\LQJ� KRZ� PXFK� GHPDWHULDOL]DWLRQ� LV� QHHGHG� ZKLOH� VWLOO

DOORZLQJ� IRU� WKH� KXPDQ� TXHVW� IRU� LQFUHDVHG� HFRQRPLF� ZHOIDUH�� 7KLV

VSHFLILFDWLRQ�KDV�EHHQ�SRSXODUO\�IRUPXODWHG�DV�WKH�WDUJHW�RI�)DFWRU����FDOOLQJ

IRU� WKH� ZRUOG�ZLGH� GRXEOLQJ� RI� ZHOIDUH� RU� ZHDOWK� ZKLOH� KDOYLQJ� PDWHULDO

UHVRXUFH� XVH� �:HL]VlFNHU�� /RYLQV� DQG� /RYLQV� ������� )DFWRU� ;� DQG� HFR�

HIILFLHQF\��VHH�EHORZ��WKXV�LQWHJUDWH�ZHDOWK�ZHOIDUH�JURZWK�DQG�UHGXFHG�XVH

RI�UHVRXUFHV�LQ�WHUPV�RI�D�ZLQ�ZLQ�VWUDWHJ\�

7KH� DERYH�PHQWLRQHG� FRQFHSWV� DQG� LQGLFDWRUV� FDQ� EH� OLQNHG� WR

REMHFWLYHV�DQG�VWUDWHJLHV��)RU�LQVWDQFH��WKH�HQYLURQPHQWDO�VSDFH�FRQFHSW��LQ

FRQMXQFWLRQ�ZLWK�WKH�FDUU\LQJ�FDSDFLW\�FRQFHSW��FDOOV� IRU�D� UHGXFWLRQ�RI� WKH

SHU�FDSLWD� HQYLURQPHQWDO� VSDFH� RI� LQGXVWULDOL]HG� HFRQRPLHV�� DQG� WKH

FRQFHSW� RI� )DFWRU� ;� FDOOV� IRU� DQ� DEVROXWH� GH�OLQNLQJ� RI� ZHOIDUH� LQFUHDVH

�RSHUDWLRQDOL]HG�E\�HFRQRPLF�JURZWK��DQG�XVH�RI�QDWXUH��VHH�VHFWLRQ������

,Q� SULQFLSOH�� ZH� FDQ� GLVWLQJXLVK� WZR� HQYLURQPHQW�RULHQWHG� VWUDWHJLHV�

GHPDWHULDOL]DWLRQ� VWDQGV� IRU� WKH� TXDQWLWDWLYH� UHGXFWLRQ� RI� WKH� PDWHULDO� DQG

HQHUJ\� WKURXJKSXW� ZKHUHDV� GHWR[LILFDWLRQ� �SROOXWLRQ� UHGXFWLRQ�SUHYHQWLRQ�

VWDQGV�IRU�WKH�PLWLJDWLRQ�RU�VXEVWLWXWLRQ�RI�PDWHULDO�RXWSXWV��VXFK�DV�KD]DUGRXV

ZDVWH�RU�HPLVVLRQV���,Q�RUGHU�WR�OLQN�HQYLURQPHQWDO�VWUDWHJLHV�WR�WKH�HFRQRPLF

GLPHQVLRQ� RI� VXVWDLQDELOLW\�� WKH� QRWLRQ� RI� HFR�HIILFLHQF\� LV� LQWURGXFHG�� (FR�

HIILFLHQF\� FDOOV� IRU� WKH� TXDQWLWDWLYH� UHGXFWLRQ� RI� UHVRXUFH� XVH� DQG� WKH

TXDOLWDWLYH�UHGXFWLRQ�RI�VSHFLILF�ULVNV��WR�EH�DFFRPSOLVKHG�ZLWK�WKH�LQFUHDVHG

SURYLVLRQ�RI�´VHUYLFHVµ�IURP�HFRQRPLF�SURGXFWLRQ��

,QGLFDWRUV� DQG� WDUJHW�VHWWLQJ� KHOS� WR� RSHUDWLRQDOL]H� DQG� FRPPXQLFDWH

WKHVH�FRQFHSWV�DQG�VWUDWHJLHV��)RU�LQVWDQFH��WKH�KLJKO\�LOOXVWUDWLYH�´HFRORJLFDO

IRRWSULQWµ�� LV� UHODWHG� WR� WKH� FRQFHSW� RI� HQYLURQPHQWDO� VSDFH�� (QHUJ\� DQG

PDWHULDO�IORZ�LQGLFDWRUV�UHIHU�WR�WKH�FRQFHSW�RI�LQGXVWULDO�PHWDEROLVP��5DWLRV�RI

ZHOIDUH� RU� YDOXH� DGGHG� RYHU� HQYLURQPHQWDO� �XVH� RI� QDWXUH�� LQGLFDWRUV�� DUH

XVHG�WR�RSHUDWLRQDOL]H�WKH�)DFWRU�;�FRQFHSW�DQG�WR�PRQLWRU�WKH�HIIHFWLYHQHVV

RI�WKH�HFR�HIILFLHQF\�VWUDWHJ\��7KH\�DUH�GHVFULEHG�LQ�VRPH�GHWDLO�LQ�$QQH[�,�

�������������������������������������������
2 This focus on the ultimate services of products rather than the products themselves is the objective of the so-

called MIPS assessments of production and consumption processes (Schmidt-Bleek et al. 1998).
3 The indicator translates material and energy flows into area equivalents that are appropriated, given

prevailing technologies and production and consumption patterns (Wackernagel and Rees 1996).
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)LQDOO\�� SROLF\� LQVWUXPHQWV� QHHG� WR� EH� IRUPXODWHG� DQG� LPSOHPHQWHG� LQ

RUGHU�WR�UHDFK�TXDQWLILDEOH�WDUJHWV��VHH�&K�����

��� �&DSLWDO�PDLQWHQDQFH

1DWXUDO� DQG� SURGXFHG� FDSLWDO� SUHVHUYDWLRQ� UHSUHVHQWV� WKH� H[WHQVLRQ� RI

HFRQRPLF� SUXGHQFH�� FRQWDLQHG� LQ� WKH� +LFNVLDQ� ������� S�� ����� LQFRPH

FRQFHSW��WR�QDWXUDO�DVVHWV��7KH�UDWLRQDOH�RI�FDSLWDO�PDLQWHQDQFH�LV�WR�HQVXUH

FRQWLQXRXV� SURGXFWLRQ� DQG� LQFRPH� IORZV� IURP� �QDWXUDO� DQG� SURGXFHG�

FDSLWDO� VWRFNV�� 1DWXUDO� FDSLWDO� PDLQWDLQHG� ZDUUDQWV� WKH� FRQWLQXRXV� IORZ� RI

QDWXUH·V�FDSLWDO�VHUYLFHV�RI�UHVRXUFH�LQSXWV�DQG�VDIH�DEVRUSWLRQ�RI�ZDVWHV�DQG

UHVLGXDOV�� ERWK� UHTXLUHG� IRU� HFRQRPLF� SURGXFWLRQ�� FRQVXPSWLRQ� DQG

HFRQRPLF� JURZWK�� 2YHUDOO� FDSLWDO� PDLQWHQDQFH� UHIOHFWV� WKXV� DQ� HFRQRPLF

VXVWDLQDELOLW\�QRWLRQ�

6HWWLQJ�RXW� IURP�WKH�QDWLRQDO�DFFRXQWV�GHILQLWLRQ�RI�HFRQRPLF�DVVHWV�� L�H�

WKH� FRQYHQWLRQDO� HFRQRPLF� QRQ�ILQDQFLDO� FDSLWDO� VXFK� DV� EXLOGLQJV� RU

PDFKLQHV��WKH�6\VWHP�RI�LQWHJUDWHG�(QYLURQPHQWDO�DQG�(FRQRPLF�$FFRXQWLQJ

�6(($���8QLWHG�1DWLRQV�������GHILQHV�GLIIHUHQW�FDWHJRULHV�RI�QDWXUDO�FDSLWDO� LQ

FRQVLVWHQF\�ZLWK�WKH�ZRUOG�ZLGH�DGRSWHG�DFFRXQWLQJ�V\VWHP��WKH�61$��8QLWHG

1DWLRQV� HW� DO�� ������� 7KH� GLVWLQFWLRQ� EHWZHHQ� HFRQRPLF� DQG� HQYLURQPHQWDO

DVVHWV� LV� DW� WKH� KHDUW� RI� HQYLURQPHQWDO� DFFRXQWLQJ�� ,W� GHWHUPLQHV� WKH

DGGLWLRQDO�LQIRUPDWLRQ�ZKLFK�QHHGV�WR�EH�LQFRUSRUDWHG�LQ�WKH�H[WHQGHG�6(($

DFFRXQWV�

7KH�WH[W�ER[�FLWHV�WKH�61$·V�GHILQLWLRQ�RI�HFRQRPLF�DVVHWV��ZKLFK� LQFOXGH

SURGXFHG�QDWXUDO�DVVHWV�VXFK�DV�EUHHGLQJ�VWRFNV�RI�OLYHVWRFN��7KHVH�DVVHWV�DUH

WUHDWHG� OLNH�DQ\�RWKHU� SURGXFHG�FDSLWDO� VWRFN�DQG� VWRFN� FKDQJHV�� EXW� FDQ

DOVR�EH�FRQVLGHUHG�DV� ´QDWXUDOµ�FDSLWDO��$V�DOVR� LQGLFDWHG� LQ� WKH�ER[�� WKHUH

DUH�� KRZHYHU�� QRQ�SURGXFHG� QDWXUDO� DVVHWV� WR� ZKLFK� WKH� HFRQRPLF� DVVHW

GHILQLWLRQ� DOVR� DSSOLHV�� 7KHVH� QRQ�SURGXFHG� HFRQRPLF� DVVHWV� DUH� ZKDW� LV

W\SLFDOO\� GHHPHG� WR� EH� D� QDWXUDO� UHVRXUFH�� OLNH� DQ� RLO� GHSRVLW�� ILVK� LQ� WKH

RFHDQ�RU� WLPEHU� LQ� WURSLFDO� IRUHVWV�� 7KH�QRQ�VXVWDLQDEOH�XVH�RI� WKHVH�DVVHWV� LV

QRW�FRVWHG� LQ� WKH� IORZ�DFFRXQWV�RI� WKH� 61$�EXW� LV� WUHDWHG�DV� ´RWKHU� YROXPH

FKDQJHµ� LQ� LWV� DVVHW� DFFRXQWV�� 7KH� 6(($� FKDQJHV� WKLV�� LQWURGXFLQJ� QDWXUDO

UHVRXUFH�GHSOHWLRQ�DV�FRVW�RI�FRQVXPLQJ�DQ�DGGLWLRQDO��QDWXUDO��FDSLWDO�LWHP�

�������������������������������������������
4 Note that resource economists, collaborating with geologists distinguish “reserves from resources” on the

basis of probability and technical and economic capacity of exploiting estimated resource stocks. Identified
(proven) reserves are thus distinguished from speculative resources according to the so-called McKelvey box.
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61$·V�GHILQLWLRQ�RI�HFRQRPLF�DVVHWV�LQFOXGLQJ�QDWXUDO�DVVHWV

7KH� HFRQRPLF� DVVHW� GHILQLWLRQ� RI� WKH� 61$� LQFOXGHV� DOUHDG\� DOO� QDWXUDO� DVVHWV� ´RYHU� ZKLFK
RZQHUVKLS�ULJKWV�DUH�HQIRUFHG�E\�LQVWLWXWLRQDO�XQLWV��LQGLYLGXDOO\�RU�FROOHFWLYHO\��DQG�IURP�ZKLFK
HFRQRPLF�EHQHILWV�PD\�EH�GHULYHGµ� �8QLWHG�1DWLRQV�HW�DO�� ������SDUD�� ������� � 7KHVH�QDWXUDO
DVVHWV�FDQ�EH�SURGXFHG�VXFK�DV�DJULFXOWXUDO�SURGXFWV�RU�QRQ�SURGXFHG�VXFK�DV�ODQG��PLQHUDO
GHSRVLWV�RU�IRUHVWV�LQ�WKH�ZLOGHUQHVV���&KDQJHV�LQ�WKH�DYDLODELOLW\�RI�HFRQRPLF��QRQ�SURGXFHG
DVVHWV��UHVXOWLQJ�IURP�GHSOHWLRQ�RU�GHJUDGDWLRQ��DUH�DFFRXQWHG�LQ�WKH�61$�DV�´RWKHU�FKDQJHV
LQ� YROXPHµ�� � 7KH� 6(($� VKLIWV� WKH� YDOXH� RI� GHSOHWLRQ� DQG� GHJUDGDWLRQ� DV� ´FRVWµ� LQWR� WKH
SURGXFWLRQ�DQG�LQFRPH�JHQHUDWLRQ�DFFRXQWV�

,PSOLFLWO\��HQYLURQPHQWDO�DVVHWV�DUH�DOO�WKRVH�QRQ�SURGXFHG�QDWXUDO�DVVHWV�WKDW�GR�QRW�IXQFWLRQ
DV�SURYLGHUV�RI�QDWXUDO�UHVRXUFH�LQSXWV�LQWR�SURGXFWLRQ����7KH\�VXSSO\�HQYLURQPHQWDO�VHUYLFHV�RI
ZDVWH� DEVRUSWLRQ�� HFRORJLFDO� IXQFWLRQV� VXFK� DV� KDELWDW� RU� IORRG� DQG� FOLPDWH� FRQWURO�� DQG
RWKHU�DPHQLWLHV�VXFK�DV�KHDOWK�RU�DHVWKHWLF�YDOXHV�

$OO� RWKHU� VFDUFH� QDWXUDO� DVVHWV� DUH� FRQVLGHUHG� DV� HQYLURQPHQWDO� DVVHWV

�VHH�WH[W�ER[���9DOXDWLRQ�SUREOHPV�DOORZ��LQ�SUDFWLFH��RQO\�WKH�FRVWLQJ�RI�ORVVHV

�GHJUDGDWLRQ��RI� WKHVH�DVVHWV��HYHQ� LI� WKH\�DUH�FRQVLGHUHG�SDUW�RI�D�QDWXUDO

FDSLWDO�FRQFHSW��7KH�6(($�PHDVXUHV��WKHUHIRUH���WKH�VWRFNV�RI�WKHVH��DVVHWV�LQ

SK\VLFDO� XQLWV� RQO\�� EXW� GRHV� VXJJHVW� D� PDLQWHQDQFH� YDOXDWLRQ� RI� QRQ�

VXVWDLQDEOH�FKDQJHV�LQ�WKHVH�VWRFNV�

7R�VXP�XS��QDWXUDO�FDSLWDO�LQFOXGHV�DOO�QDWXUDO�DVVHWV�ZKHWKHU�SURGXFHG�RU

QRQ�SURGXFHG�� HFRQRPLF� RU� HQYLURQPHQWDO�� 7KHUHRI�� FXOWLYDWHG� �SURGXFHG�

QDWXUDO�DVVHWV�DUH�SDUW�RI�WKH�FRQYHQWLRQDO�HFRQRPLF�DVVHW�FDSLWDO�GHILQLWLRQ�

1RQ�SURGXFHG� HFRQRPLF� QDWXUDO� DVVHWV� �QDWXUDO� UHVRXUFHV�� DUH� FRYHUHG� LQ

WKH�FRQYHQWLRQDO�DVVHW�EDODQFH� VKHHWV��EXW� WKHLU�FKDQJHV�DUH�QRW�FRVWHG� LQ

WKH�FRQYHQWLRQDO� IORZ� �VXSSO\�DQG�XVH��DFFRXQWV�� ,Q�DQDORJ\� WR� WKH�FDSLWDO

FRQVXPSWLRQ� �GHSUHFLDWLRQ�� DOORZDQFH�PDGH� LQ� FRQYHQWLRQDO� DFFRXQWV� IRU

SURGXFHG��IL[HG��DVVHWV��WKH�6(($�LQWURGXFHV�QRQ�VXVWDLQDEOH��L�H��SHUPDQHQW�

ORVVHV� RI� QRQ�SURGXFHG�QDWXUDO� DVVHWV� DV�FRVW� LQ� LWV� SURGXFWLRQ� DQG� LQFRPH

DFFRXQWV�� ,W� IXUWKHU� LQWURGXFHV� QRQ�HFRQRPLF� �LQ� WKH� 61$� VHQVH�

HQYLURQPHQWDO�DVVHWV�LQ�ERWK�VWRFN�DQG�IORZ�DFFRXQWV��

6LPLODUO\� WR� 7DEOH� ��� 7DEOH� �� LV� D� V\QRSVLV� RI� FRQFHSWV�� LQGLFDWRUV� DQG

VWUDWHJLHV� RI� VXVWDLQDEOH� HFRQRPLF� SHUIRUPDQFH� DQG� JURZWK�� EDVHG� RQ

PRQHWDU\�HQYLURQPHQWDO�DFFRXQWLQJ�

7DEOH���� &RQFHSWV��PHWKRGV�DQG�DQDO\VLV�RI�VXVWDLQDEOH�HFRQRPLF�JURZWK

3DUDGLJP 6XVWDLQDEOH�HFRQRPLF�SHUIRUPDQFH�DQG�JURZWK

&RQFHSWV 1DWXUDO�FDSLWDO

�������������������������������������������
5 For further explanations of these transactions and the treatment of the third – spatial – function of the

environment as “transfers” in the asset accounts, see United Nations (2000).
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6WUDWHJLHV &DSLWDO�PDLQWHQDQFH��HQYLURQPHQWDO�FRVW�LQWHUQDOL]DWLRQ

,QGLFDWRUV (QYLURQPHQWDOO\�DGMXVWHG�9DOXH�$GGHG��(9$��DQG�QHW�'RPHVWLF�3URGXFW
�('3���(QYLURQPHQWDOO\�DGMXVWHG�&DSLWDO�)RUPDWLRQ��(&)���HQYLURQPHQWDO
FRVW��HQYLURQPHQWDO�DVVHWV�DQG�DVVHW�FKDQJHV

7DUJHWV *URZWK�PD[LPL]DWLRQ�ZLWK�HQYLURQPHQWDO�FRVWLQJ

$FWRUV (FRQRPLF�DJHQWV��JRYHUQPHQW��KRXVHKROGV��HQWHUSULVHV

3ROLF\�PHDVXUHV 0DUNHW�LQVWUXPHQWV�RI�HQYLURQPHQWDO�FRVW�LQWHUQDOL]DWLRQ��ILVFDO
GLVLQFHQWLYHV�HWF����UHJXODWLRQ��YROXQWDU\�DJUHHPHQWV�HWF�

1DWLRQDO�DFFRXQWV��DQG�E\�H[WHQVLRQ�WKH�6(($��GR�QRW�DWWHPSW�WR�PHDVXUH

ZHOIDUH� EXW� HFRQRPLF� RXWSXW� DQG� LQFRPH� DV� LQGLFDWRUV� RI� HFRQRPLF

SHUIRUPDQFH� DQG� JURZWK�� $V� DOUHDG\� LQGLFDWHG�� WKH� SULQFLSOH� RI� NHHSLQJ

FDSLWDO�LQWDFW�LV�WR�IDFLOLWDWH�FRQWLQXLQJ�SURGXFWLRQ�DQG�LQFRPH�JHQHUDWLRQ�E\

PDLQWDLQLQJ� � NH\� SURGXFWLRQ� IDFWRUV�� YL]�� SURGXFHG� DQG� QDWXUDO� FDSLWDO�� $

PRUH�FRPSUHKHQVLYH�FRQFHSW�RI�VXVWDLQDEOH�JURZWK�ZRXOG�KDYH�WR�WDNH�WKH

²�GLIILFXOW�WR�GHILQH�DQG�²PHDVXUH�²�VRFLDO�DQG�LQVWLWXWLRQDO�FDSLWDO�FDWHJRULHV

LQWR�DFFRXQW��7KH\�DUH�QRW�IXUWKHU�GLVFXVVHG�KHUH�

7KH� FRPSLODWLRQ� RI� HQYLURQPHQWDO� FRVW� LQ� WKH� 6(($� LV� WR� JHQHUDWH

DGHTXDWH� IXQGV� IRU� UH�LQYHVWLQJ� LQWR� RYHUDOO� FDSLWDO� IRUPDWLRQ�� D� VWUDWHJ\� RI

RYHUDOO�FDSLWDO�PDLQWHQDQFH�DQG�KHQFH�ZHDN�VXVWDLQDELOLW\��(QYLURQPHQWDOO\

PRGLILHG� LQGLFDWRUV� DUH� WKH� UHVXOW� RI� � WKLV� FRVWLQJ�� 7KH� VXVWDLQDELOLW\� RI

HFRQRPLF� JURZWK� FRXOG� WKXV� EH� PHDVXUHG� DV� DQ� XSZDUG� WUHQG� RI� ('3�

UHTXLULQJ�KRZHYHU�²�XVXDOO\�QRW�DYDLODEOH�²� ORQJ� WLPH� VHULHV�RI� WKH� LQGLFDWRU�

3HUKDSV�D�PRUH�SHUWLQHQW�ZD\�RI� ORRNLQJ� LQWR� WKH�VXVWDLQDELOLW\�RI�HFRQRPLF

SHUIRUPDQFH� LV� WR�PHDVXUH� D� QDWLRQ·V� DELOLW\� WR� JHQHUDWH� QHZ�FDSLWDO� DIWHU

WDNLQJ� SURGXFHG� DQG� QDWXUDO� FDSLWDO� FRQVXPSWLRQ� LQWR� DFFRXQW�� $QQH[� ,,

IXUWKHU� HODERUDWHV� RQ� WKH� GHILQLWLRQ� RI� HQYLURQPHQWDOO\� DGMXVWHG� HFRQRPLF

LQGLFDWRUV�LQ�WHUPV�RI�DFFRXQWLQJ�HTXDWLRQV�

$SSOLFDWLRQV�RI�WKH�LQIRUPDWLRQ�IURP�D�PXOWL�SXUSRVH�VWDWLVWLFDO�V\VWHP�OLNH

WKH� QDWLRQDO� HQYLURQPHQWDO� DFFRXQWV�� UDQJH� IURP� PLFURHFRQRPLF� FRVW

LQWHUQDOL]DWLRQ� �IXOO�FRVW� SULFLQJ�� WR� VWHHULQJ� WKH� HFRQRP\� ZLWK� WKH� KHOS� RI

´JUHHQHGµ�PDFUR�LQGLFDWRUV� RQ� WR�D� ´PRUHµ� VXVWDLQDEOH�GHYHORSPHQW� SDWK

�VHH�VHFWLRQ������EHORZ��
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��� 'HPDWHULDOL]DWLRQ�DQG�FDSLWDO�PDLQWHQDQFH��WZR�VLGHV�RI�WKH
VDPH�FRLQ"

'HPDWHULDOL]DWLRQ�� DQG� KHQFH� UHGXFWLRQ� RI� HQYLURQPHQWDO� SUHVVXUH� E\� D

FHUWDLQ� IDFWRU��FDQ�EH� VHHQ�DV�D�QRWLRQ�RI�HFRORJLFDO� VXVWDLQDELOLW\��1DWXUDO

DQG� SURGXFHG� FDSLWDO� SUHVHUYDWLRQ�� RQ� WKH� RWKHU� KDQG�� UHSUHVHQWV� WKH

H[WHQVLRQ�RI�HFRQRPLF�SUXGHQFH�FRQWDLQHG�LQ�WKH�+LFNVLDQ�LQFRPH�FRQFHSW

WR�QDWXUDO�DVVHWV��(FRQRPLF�VXVWDLQDELOLW\� LV�WKXV�WR�HQVXUH�FRQWLQXLQJ� LQFRPH

JHQHUDWLRQ� WKURXJK� SURGXFWLRQ� DQG� HFRQRPLF� JURZWK�� WDNLQJ� QDWXUH·V� YLWDO

VHUYLFHV� RI� UHVRXUFH� LQSXWV� DQG� ZDVWH�UHVLGXDO� DEVRUSWLRQ� LQWR� DFFRXQW�

0RYLQJ� IURP� WKH� DVVHVVPHQW� RI� HFRORJLFDO� VXVWDLQDELOLW\� WR� HFRQRPLF

VXVWDLQDELOLW\� FRXOG� WKHUHIRUH� EH� YLHZHG� DV� PRYLQJ� IURP� WKH� LQSXW� VLGH� RI

PDWHULDO� IORZV� LQWR� WKH� HFRQRP\� WR� WKH� RXWSXW� VLGH� RI� SURGXFWLRQ� DQG

HQYLURQPHQWDO�LPSDFWV�²�WZR�VLGHV�RI�WKH�VDPH�FRLQ"

$W� WKH�PRVW� JHQHULF� OHYHO�� WKH� NH\� SK\VLFDO� DQG�PRQHWDU\� VXVWDLQDELOLW\

PHDVXUHV�� 705�0,36� DQG� ('3�(&)�� DSSHDU� LQGHHG� WR� KDYH� D� VLPLODU�� RU

SRVVLEO\� WKH� VDPH�� XQGHUO\LQJ� VXVWDLQDELOLW\� QRWLRQ�� YL]�� WKH� ORQJ�WHUP

SUHVHUYDWLRQ�RI�HQYLURQPHQWDO�VRXUFH�DQG�VLQN�IXQFWLRQV�RU��LQ�RWKHU�ZRUGV��WKH

PDLQWHQDQFH� RI� HQYLURQPHQWDO� DVVHWV�� 7KH\� GLIIHU�� KRZHYHU�� ZKHQ� ORRNLQJ

PRUH�FORVHO\�DW�WKH�GHILQLWLRQ��VFRSH�DQG�HQYLVDJHG�XVH�RI�WKHVH�DJJUHJDWHV�

² )DFWRU� �� DVVHVVPHQWV� OLQN� GHPDWHULDOL]DWLRQ� ZLWK� ZHDOWK�ZHOIDUH

JHQHUDWLRQ��+XPDQ�ZHOIDUH�DQG�WKH�VLPLODU�FRQFHSW�RI�WKH�¶TXDOLW\�RI�OLIH·

DUH� XVXDOO\� WDNHQ� DV� LQGLFDWRUV� RI� GHYHORSPHQW�� ZKLFK� ZRXOG� PDNH

GHPDWHULDOL]DWLRQ�D�QRWLRQ�RI�HQYLURQPHQWDOO\� VXVWDLQDEOH�GHYHORSPHQW��

0DLQWDLQLQJ�QDWXUDO�FDSLWDO�IRU�HQVXULQJ�QRQ�GHFOLQLQJ�LQFRPH�RU�SURGXFW�

RQ� WKH�RWKHU�KDQG��DLPV�DW� VXVWDLQLQJ�HFRQRPLF�JURZWK�� 7KLV� UHIOHFWV� WKH

FDSDFLWLHV�RI�QDWLRQDO�DFFRXQWV�ZKLFK�PHDVXUH�HFRQRPLF�SHUIRUPDQFH

LQ� WHUPV� RI� SURGXFWLRQ�� DFFXPXODWLRQ� DQG� FRQVXPSWLRQ�� UDWKHU� WKDQ

ZHOIDUH�

² ([WHQGLQJ�WKH�QRWLRQ�RI�FDSLWDO�FRQVXPSWLRQ�IURP�SURGXFHG��HFRQRPLF�

WR�QRQ�SURGXFHG��QDWXUDO��FDSLWDO�JHQHUDWHV�DQ�HQYLURQPHQWDO�HFRQRPLF

FRQFHSW� RI� VXVWDLQDELOLW\� ZKLFK� DSSHDUV� WR� EH� EURDGHU� WKDQ

GHPDWHULDOL]DWLRQ�� 7KLV� LV� EHFDXVH� GHPDWHULDOL]DWLRQ� UHIHUV�� DV� DQ

HQYLURQPHQWDO�SUHVVXUH�LQGH[��WR�HQYLURQPHQWDO�DVVHWV�RQO\�

�������������������������������������������
6 There is however some ambivalence with regard to the strategy of increasing resource productivity for

dematerialization strategies: typically the notion of “ecoefficiency” and its reciprocal value of “resource
productivity” refer to output or GDP rather than a welfare indicator.
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² &DSLWDO� FRQVXPSWLRQ� UHIOHFWV� WKH� SHUPDQHQW� ORVV� �ZHDU� DQG� WHDU�� RI� DQ

DVVHW�� &RUUHVSRQGLQJO\�� RQO\� WKH� SHUPDQHQW�� DQG� WKXV� QRQ�VXVWDLQDEOH

´GLVDSSHDUDQFHµ�RI�D�QDWXUDO�DVVHW�LV�PHDVXUHG�LQ�SK\VLFDO�DQG�PRQHWDU\

WHUP� DV� QDWXUDO� UHVRXUFH� GHSOHWLRQ� DQG� H[FHHGLQJV� RI� DEVRUSWLYH

FDSDFLWLHV�E\�HPLVVLRQV�DQG�GLVFKDUJHV�LQWR�WKH�HQYLURQPHQW��,Q�FRQWUDVW�

PDWHULDO�IORZV�FRYHU�WKH�WRWDO�XVH�RI�PDWHULDOV��ZKHWKHU�FDXVLQJ�GHSOHWLRQ

RU� QRW� �LQ� FDVH� RI� QDWXUDO� UHJURZWK� RU� UHSOHQLVKPHQW�� DQG� ZKHWKHU� LWV

HPLVVLRQV�JHQHUDWHG�DUH�VDIHO\�DEVRUEHG�RU�QRW�

² 7KH�705�DLPV�DW�DVVHVVLQJ�DFWXDO�DQG�SRWHQWLDO�HQYLURQPHQWDO�LPSDFWV�LQ

D� SUHFDXWLRQDU\� DSSURDFK�� ,Q� FRQWUDVW�� DFFRXQWLQJ� IRU� QDWXUDO� FDSLWDO

FRQVXPSWLRQ� FDSWXUHV� RQO\� DFWXDOO\� RFFXUUHG� DQG� REVHUYHG

HQYLURQPHQWDO� LPSDFWV��� 1RQ�VXVWDLQDELOLW\� GHULYHG� IURP� PDWHULDO� IORZV

UHIHUV� WKXV� WR� DQ� XQVSHFLILHG� ULVN� � RI� WUDQVJUHVVLQJ� )DFWRU� ;� VWDQGDUGV� LQ

GHPDWHULDOL]DWLRQ�� 6XFK� ULVN� LV� GLIILFXOW� WR� FRPSDUH� WR� DFWXDO� ORVVHV� RI

VSHFLILF�QDWXUDO�DVVHWV�

² 7KH� FRQWURYHUVLDO�PRQHWDU\� YDOXDWLRQ� RI� QDWXUDO� UHVRXUFH� GHSOHWLRQ� DQG

HPLVVLRQV� UHIOHFWV� LQ� SULQFLSOH� WKH� SUHIHUHQFHV� RI� LQGLYLGXDO� HFRQRPLF

DJHQWV�� 7KH� 705� ZHLJKWV� GLIIHUHQW� HQYLURQPHQWDO� LPSDFWV� E\� ZHLJKW� ²

SHUKDSV�HYHQ�PRUH�FRQWURYHUVLDOO\��EXW�DOVR�PRUH�JUDSKLFDOO\�

² &DOOV� IRU�RYHUDOO�GHPDWHULDOL]DWLRQ�RI�HFRQRPLF�DFWLYLW\�E\�D�JLYHQ�IDFWRU

LJQRUH��RU�DW�OHDVW�GR�QRW�DFNQRZOHGJH�H[SOLFLWO\��SRVVLELOLWLHV�RI�VXEVWLWXWLQJ

QDWXUDO�FDSLWDO�E\�RWKHU��KXPDQ�RU�SURGXFHG��SURGXFWLRQ�IDFWRUV��7KH�705

LQGLFDWRU�GRHV�DOORZ� IRU� VXEVWLWXWLRQ�DPRQJ�GLIIHUHQW�PDWHULDOV�� H�J�� QRQ�

UHQHZDEOH� UHVRXUFHV� E\� UHQHZDEOH� RQHV�� ZKHQ� UHIHUHQFH� LV� PDGH� WR

RYHUDOO�PDWHULDO� IORZ� UHGXFWLRQ�E\�D� FHUWDLQ� IDFWRU�� 6XFK� D� VXVWDLQDELOLW\

SULQFLSOH� LV� VWLOO� VWURQJHU� WKDQ� WKH� ZHDN� VXVWDLQDELOLW\� RI� RYHUDOO� FDSLWDO

PDLQWHQDQFH��ZKLFK�LJQRUHV�¶FRPSOHPHQWDULWLHV·�LQ�QDWXUDO�FDSLWDO�XVH�

'HPDWHULDOL]DWLRQ�DQG�FDSLWDO�PDLQWHQDQFH��WZR�VLGHV�RI�WKH�VDPH�FRLQ"

:HOO�� \HV�� EXW� RQO\� DV� IDU� DV� WKH� PRVW� JHQHULF� JRDO� RI� HQYLURQPHQWDO

VXVWDLQDELOLW\� LV�FRQFHUQHG��2WKHUZLVH�� WKHUH�DUH� LPSRUWDQW�GLIIHUHQFHV� LQ� WKH

VFRSH� RI� WKH� VXVWDLQDELOLW\� FRQFHSW�� LWV� FRQQHFWLRQ� ZLWK� JURZWK� RU

GHYHORSPHQW��WKH�VWUHQJWK�RI�WKH�XQGHUO\LQJ�VXVWDLQDELOLW\�QRWLRQV��WKH�GHJUHH

RI�ULVN�RI�HQYLURQPHQWDO�LPSDFWV�DGGUHVVHG��DQG�WKH�HYDOXDWLRQ��ZHLJKWLQJ��RI

HQYLURQPHQWDO� LPSDFWV�� 7KH� TXHVWLRQ� LV�� ZKDW� GR� WKH� REYLRXVO\� GLIIHUHQW

�������������������������������������������
7 A certain degree of precaution is reflected in the above-mentioned Hicksian prudence in reserving

depreciation costs for maintaining future economic activity, i.e. re-investment in capital maintenance or in
avoidance of environmental depletion and degradation.
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QRWLRQV�DQG�DVVHVVPHQWV� WHOO�XV� IRU�PRQLWRULQJ� WKH� VXVWDLQDELOLW\� VLWXDWLRQ�DQG

GUDZLQJ�VWUDWHJLF�DQG�SROLF\�FRQFOXVLRQV"
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�� 6FDUFLW\��HTXLW\�DQG�HQYLURQPHQWDO�FRQFHUQV

6FDUFLW\�� HTXLW\� DQG� UHODWHG� HQYLURQPHQWDO� FRQFHUQV� DUH� WUHDWHG� GLIIHUHQWO\

E\� WKH� WZR� DSSURDFKHV� RI� GHPDWHULDOL]DWLRQ� DQG� FDSLWDO� PDLQWHQDQFH�

'HPDWHULDOL]DWLRQ� IRFXVHV� RQ� SK\VLFDO� VFDUFLW\� DQG� HQYLURQPHQWDO� SUHVVXUHV

IURP� H[FHVVLYH� PDWHULDO� XVH�� &DSLWDO� PDLQWHQDQFH� RQ� WKH� RWKHU� KDQG

DGGUHVVHV� D� FRQFHSW� RI� HFRQRPLF� VFDUFLW\�� H[SUHVVLQJ� HQYLURQPHQWDO

SUREOHPV�DV�´H[WHUQDOLWLHVµ�RI�HFRQRPLF�DFWLYLWLHV��3HU�VH�� WKH�WZR�QRWLRQV�GR

QRW�UHIOHFW�HTXLW\�LQ�WHUPV�RI�DFFHVV�WR�RU�GLVWULEXWLRQ�RI�HQYLURQPHQWDO�VHUYLFHV

DQG� LQFRPH� �UHQW�� JDLQHG� IURP� WKHLU� XVH�� +RZHYHU�� HTXLW\� FULWHULD� FDQ� EH

H[SOLFLWO\� LQWURGXFHG� LQ� GHULYHG� DQDO\VHV� RI� WKH� OHYHO� DQG� GLVWULEXWLRQ� RI

GHPDWHULDOL]DWLRQ�DQG�²�FXUUHQW�DQG�IXWXUH�²�FDSLWDO�FRQVXPSWLRQ�

���� 6FDUFLW\�DQG�HTXLW\�LQ�GHPDWHULDOL]DWLRQ�FRQFHSWV

'HPDWHULDOL]DWLRQ�FRQFHSWV�WDNH�LQWR�DFFRXQW�WKDW�WKH�KXPDQ�DSSURSULDWLRQ

RI� QDWXUH·V� VRXUFH� DQG� VLQN� IXQFWLRQV� LV� SK\VLFDOO\� OLPLWHG�� 6RPH

GHPDWHULDOL]DWLRQ� FRQFHSWV�� VXFK� DV� HQYLURQPHQWDO� VSDFH� DQG� )DFWRU� ;� JR

RQH� VWHS� IXUWKHU� WR� SURFODLP� WKDW� WKHVH� OLPLWHG� QDWXUDO� UHVRXUFHV� VKRXOG� EH

GLVWULEXWHG�HTXDOO\�ZRUOG�ZLGH�

3K\VLFDO�VFDUFLW\��FDUU\LQJ�FDSDFLWLHV

&DUU\LQJ�FDSDFLWLHV�H[SUHVV�WKH�SK\VLFDO�VFDUFLW\�RI�HQYLURQPHQWDO�VHUYLFHV�DV

WKH� OLPLWHG� DELOLW\� RI� HFRV\VWHPV� ²� DQG� SODQHW� (DUWK� DV� D� ZKROH� ²� � WR� EHDU

KXPDQ� HQYLURQPHQWDO� SUHVVXUH� ZLWKRXW� VLJQLILFDQW� GDPDJH�� )RU� WKHVH

SUHVVXUHV�� WKUHVKROGV� FDQ� EH� IRUPXODWHG� DV� WKH� FULWLFDO� ORDG� IRU� GLIIHUHQW

VXEVWDQFHV� HQWHUHG� LQWR� WKH� QDWXUDO� V\VWHP�� +XPDQ� SUHVVXUH� FDQ� DOVR� EH

H[SUHVVHG� DV� WKH� QXPEHU� RI� SHRSOH� D� WHUULWRU\� FDQ� VXVWDLQ� DW� VSHFLILF

VWDQGDUGV� RI� OLYLQJ�� +RZHYHU�� SRVVLELOLWLHV� RI� H[SRUWV� DQG� LPSRUWV� RI

HQYLURQPHQWDO� VHUYLFHV� IURP�RWKHU� WHUULWRULHV�PDNH� WKH�FRQFHSW�XQHTXLYRFDO

RQO\�DW�WKH�JOREDO�OHYHO�

$�SURPLQHQW�H[DPSOH�IRU�SK\VLFDOO\�TXDQWLI\LQJ�WKH�FDUU\LQJ�FDSDFLW\�ZLWK

UHJDUG�WR�D�SDUWLFXODU�VXEVWDQFH�LV�JOREDO�&2��HPLVVLRQ��7KH������,3&&�������

DVVHVVPHQW� UHSRUW� VWDWHV� WKDW�D� UHGXFWLRQ� LQ�JOREDO�&2�� HPLVVLRQV�RI� ������

ZRXOG�EH�QHHGHG�WR�VWDELOL]H�&2��FRQFHQWUDWLRQV�LQ�WKH�DWPRVSKHUH�DW�����
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OHYHOV� E\� ������ ,PSOLFLWO\�� WKLV� DVVHVVPHQW� DVVXPHV� WKH� OLPLW� RI� WKH� JOREH·V

FDUU\LQJ�FDSDFLW\�IRU�&2��HPLVVLRQV�WR�EH�DW������OHYHOV�

6FDUFLW\� LQ� FDUU\LQJ�FDSDFLW\� FRQFHSWV� LV� WKXV� SUHVHQWHG�DV� FULWLFDO� ORDGV� RU

PD[LPXP� SRSXODWLRQ� QXPEHUV� WKDW� FDQ� EH� VXVWDLQHG� E\� D� QDWXUDO� �ORFDO�

UHJLRQDO� RU� JOREDO�� V\VWHP�� (TXLW\� FRQFHUQV� DUH� QRW� H[SOLFLWO\� VSHFLILHG� EXW

FRXOG� EH� LQWURGXFHG� E\� GLIIHUHQWLDWLQJ� FDUU\LQJ� FDSDFLW\� VWDQGDUGV� IRU

GLIIHUHQW� UHJLRQV� DQG� SRSXODWLRQV�� *LYHQ� WKH� ODUJH� QXPEHU� RI� KDUPIXO

VXEVWDQFHV��LQ�SUDFWLFH��VXEVWDQFH��DQG�SUREOHP�VSHFLILF�WDUJHWV�QHHG�WR�EH

VXSSOHPHQWHG� E\� WDUJHWV� EDVHG� RQ� DJJUHJDWH� LQGLFDWRUV� RI� HQYLURQPHQWDO

VSDFH�VXFK�DV�705�RU�HFRORJLFDO�IRRWSULQWV��ZKLFK�LQGLFDWH�D�JHQHULF�SUHVVXUH

RQ�WKH�HQYLURQPHQW�UDWKHU�WKDQ�D�VSHFLILF�LPSDFW�

(QYLURQPHQWDO�6SDFH

/LNH�FDUU\LQJ�FDSDFLW\��WKH�FRQFHSW�RI�HQYLURQPHQWDO�VSDFH�UHIOHFWV�´OLPLWV�WR

WKH�DPRXQW�RI�HQYLURQPHQWDO�SUHVVXUH�WKDW�WKH�(DUWK·V�HFRV\VWHP�FDQ�KDQGOH

ZLWKRXW�LUUHYHUVLEOH�GDPDJH�WR�WKHVH�V\VWHPV�RU�WR�OLIH�VXSSRUW�SURFHVVHV�WKDW

WKH\�HQDEOHµ��+LOOH�������S�����

,QWURGXFLQJ�H[SOLFLWO\��WKH�HTXLW\�GLPHQVLRQ��HQYLURQPHQWDO�VSDFH�FDQ�EH

GHILQHG� DV� ´WKH� PD[LPXP� DPRXQWV� RI� QDWXUDO� UHVRXUFHV� WKDW� ZH� FDQ� XVH

VXVWDLQDEO\�DQG�ZLWKRXW�YLRODWLQJ�JOREDO�HTXLW\µ� �+LOOH�������S������ ,Q� WKH� ORQJ

WHUP�� VXVWDLQDELOLW\� FDQ� EH� VHHQ� DV� D� FULWHULRQ� RI� LQWHU�JHQHUDWLRQDO� HTXLW\�

ZKHUHDV�FXUUHQW�JOREDO�HTXLW\� LV� XVXDOO\� WDNHQ� WR� UHIOHFW�HTXDO�DOORFDWLRQ�RI

HQYLURQPHQWDO� VSDFH�DPRQJ� UHJLRQV�DQG�FRXQWULHV�²�DV�� IRU� LQVWDQFH�� LQ� WKH

FDVH� RI� WKH� HFRORJLFDO� IRRWSULQW� LQGLFDWRU�� 7KLV� LQGLFDWRU� VKRZV� ZKHQ� DQG

ZKHUH� WKH� DYDLODEOH� HQYLURQPHQWDO� VSDFH� LV� ´RYHUVKRWµ� ²� HVWLPDWHG� ZRUOG�

ZLGH�DW�DERXW������:DFNHUQDJHO�DQG�5HHV��������6XFK�RYHUVKRRWLQJ�FDQ�EH

LQWHUSUHWHG�DV�DQ�LQGLFDWLRQ�RI�SK\VLFDO�VFDUFLW\�LQ�HQYLURQPHQWDO�VRXUFH�DQG

VLQN�IXQFWLRQV�ZKHQ�DSSO\LQJ�DQ�HTXDO�DFFHVV�HTXLW\�WDUJHW�

7KH�JOREDO�DPRXQW�RI�HQYLURQPHQWDO�VSDFH�KDV�EHHQ�TXDQWLILHG�IRU�VRPH

PDMRU�UHVRXUFHV��$VVXPLQJ�D�IDLU��L�H��HTXDO��GLVWULEXWLRQ�ZRUOG�ZLGH��WKLV�JOREDO

HQYLURQPHQWDO�VSDFH�FDQ�EH�H[SUHVVHG�DV�D�SHU�FDSLWD�VKDUH�E\�GLYLGLQJ�WKH

JOREDO�HQYLURQPHQWDO�VSDFH�RI�D�JLYHQ�UHVRXUFH�E\�WKH�QXPEHU�RI�WKH�ZRUOG

SRSXODWLRQ� IRU� D� WDUJHW� \HDU�� %\� PXOWLSO\LQJ� WKLV� SHU�FDSLWD� VKDUH� ZLWK� D

QDWLRQ·V�SRSXODWLRQ�RQH�REWDLQV�WKH�HQYLURQPHQWDO�VSDFH�VKDUH�RI�D�QDWLRQ�

)DFWRU���DQG�)DFWRU���

)DFWRUV� �� DQG� ��� ZHUH� GHYHORSHG� DV� YLVLRQDU\� JRDOV� IRU� LPSURYLQJ� HFR�

HIILFLHQF\�DQG�UHVRXUFH�SURGXFWLYLW\� LQ� WKH�JHQHUDWLRQ�RI�HFRQRPLF�ZHOIDUH�
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)DFWRU� �� DQG� ��� JRDOV� KDYH� QRZ� EHHQ� LQFOXGHG� LQ� D� QXPEHU� RI� QDWLRQDO

HQYLURQPHQWDO�SODQV�DQG�SURJUDPPHV�� H�J�� RI�$XVWULD��DQG�PHPEHUV�RI� WKH

1RUGLF�&RXQFLO�RU�2(&'��)DFWRU���FDQ�EH�LQWHUSUHWHG�DV�D�WDUJHW�IRU�DEVROXWH

ZRUOG�ZLGH�GH�OLQNLQJ�RI�HFRQRPLF�JURZWK�IURP�QDWXUDO�UHVRXUFH�XVH�LQ�RUGHU

WR�REWDLQ�D�IRXU�IROG�LQFUHDVH�LQ�UHVRXUFH�SURGXFWLYLW\��7KH�UDWLRQDOH�LV�WR�KDOYH

WKH� ZRUOG�ZLGH� XVH� RI� QDWXUH� ZKLOH� GRXEOLQJ� ZHOIDUH�� $W� WKH� EXVLQHVV� DQG

SURGXFW� OHYHOV��)DFWRUV��� �DQG���� VHUYH�DV�D�KHXULVWLF� VWLPXOXV� IRU�GHFUHDVLQJ

WKH� PDWHULDO� LQWHQVLW\� RI� SURGXFWLRQ� DQG� SURGXFWV� DV� HODERUDWHG� LQ� WKH

:XSSHUWDO� ,QVWLWXWH·V� 0,36� FRQFHSW�� 7KH� IHDVLELOLW\� RI� )DFWRU� �� KDV� EHHQ

GHPRQVWUDWHG� E\� QXPHURXV� SLRQHHULQJ� H[DPSOHV� �:HL]VlFNHU�� /RYLQV� DQG

/RYLQV�������

)DFWRU� ���� DV� LQWURGXFHG� E\� 6FKPLGW�%OHHN� �������� UHIHUV� WR� D� ���IROG

DEVROXWH� UHGXFWLRQ�RI�PDWHULDO� LQSXW� �UHVRXUFH�XVH�� LQ� LQGXVWULDOL]HG�FRXQWULHV

RYHU� D� ���\HDU� SHULRG�� 7KH� HTXLW\� SULQFLSOH� RI� WKH� )DFWRU� ��� VWDQGDUG� LV� WR

DWWDLQ� DSSUR[LPDWHO\� WKH� )DFWRU� �� WDUJHW�� ZRUOG�ZLGH�� E\� SHUPLWWLQJ

GHYHORSLQJ� FRXQWULHV� D� GRXEOLQJ� RI� WKHLU� UHVRXUFH� FRQVXPSWLRQ�� EXW

FRPSHQVDWHG� E\� )DFWRU� ��� GHPDWHULDOL]DWLRQ� LQ� LQGXVWULDOL]HG� QDWLRQV�

&RQVLGHULQJ� WKDW� LQGXVWULDOL]HG� FRXQWULHV�� ZKLFK� UHSUHVHQW� DERXW� ���� RI� WKH

ZRUOG�SRSXODWLRQ��FRQVXPH�����RI�WKH�DYDLODEOH�QDWXUDO�UHVRXUFHV��)DFWRU���

ZRXOG� LQGHHG�PDNH� IRU�D�PRUH�HTXLWDEOH�GLVWULEXWLRQ�RI� UHVRXUFH�XVH�ZLWKLQ

WKH�OLPLWV�RI�WKH�(DUWK·V�HQYLURQPHQWDO�VSDFH�

��� 6FDUFLW\�DQG�HTXLW\�LQ�WKH�FDSLWDO�PDLQWHQDQFH�DSSURDFK

(FRQRPLVWV�GHULYH� WKH�YDOXH�RI�D� UHVRXUFH�IURP� LWV� VFDUFLW\�DQG�XVHIXOQHVV� LQ

PHHWLQJ� KXPDQ� QHHGV� DQG� DVSLUDWLRQV�� 5HVRXUFHV� WKDW� DUH� DYDLODEOH� LQ

XQOLPLWHG�VXSSO\��KRZHYHU�HVVHQWLDO�WKH\�PD\�EH�WR�VXUYLYDO��H�J��DWPRVSKHULF

R[\JHQ��� GR� QRW� KDYH� HFRQRPLF� YDOXH�� WKH\� DUH� IUHH�� 9DOXDWLRQ� RI� VFDUFH

HFRQRPLF� JRRGV� DQG� VHUYLFHV�� ZKHWKHU� WUDGHG� LQ� PDUNHWV� RU� QRW�� LV� WR

IDFLOLWDWH� UDWLRQDO� FKRLFHV� E\� HFRQRPLF� DJHQWV�� ZLWK� UHJDUG� WR� WKHLU� XVH� LQ

SURGXFWLRQ�DQG�FRQVXPSWLRQ��8QGHU�SHUIHFW�PDUNHW�FRQGLWLRQV��PDUNHW�SULFHV

UHIOHFW�DFFXUDWHO\�UHODWLYH�VFDUFLWLHV�DQG�WKH�PRVW�HIILFLHQW�XVH�RI�JRRGV�DQG

VHUYLFHV�� 7KH\� DOVR� UHIOHFW� D� XWLOLW\�PD[LPL]LQJ� FRQVXPSWLRQ� E\� LQGLYLGXDO

FRQVXPHUV��(QYLURQPHQWDO�H[WHUQDOLWLHV�DUH�RQH�REVWDFOH�WR�VXFK�RSWLPDOLW\�LQ

WKH�XVH�RI� VFDUFH�JRRGV�DQG� VHUYLFHV��DQG� WKH�DQVZHU� WR� WKLV� VLWXDWLRQ� LV� � WR

LQWHUQDOL]H� WKH� H[WHUQDOLW\� LQWR� WKH� SODQV� DQG� EXGJHWV� RI� KRXVHKROGV� DQG

HQWHUSULVHV�E\�ILVFDO��GLV�LQFHQWLYHV�RU�RWKHU�´PDUNHW�LQVWUXPHQWVµ�
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&RQWUDU\� WR� WKH� DERYH�GHVFULEHG� HFRORJLFDO� VWDQGDUGV�� HFRQRPLVWV

DWWHPSW�WR�GHILQH�WKH�OHYHO�RI�VFDUFLW\�E\�PHDVXUHV�RI�WKH�SK\VLFDO�DYDLODELOLW\

RI�QDWXUDO�UHVRXUFHV��QRWDEO\�WKHLU�OLIHWLPH�XQGHU�FXUUHQW�H[SORLWDWLRQ�SDWWHUQV��

DV� ZHOO� DV� E\� DVVHVVLQJ� LQFUHDVLQJ� FRVW� DQG� SULFHV� RI� QDWXUDO� UHVRXUFH

H[WUDFWLRQ�DQG�XVH�

7KH� UXQQLQJ� RXW� RI� H[KDXVWLEOH� �QRQ�UHQHZDEOH� RU� FRQGLWLRQDOO\

UHQHZDEOH�� UHVRXUFHV� KDV� QRW� EHHQ� GHPRQVWUDWHG� FRQFOXVLYHO\��� %RWK�

FRQFHSWV�DQG�GHILQLWLRQV��QRWDEO\�RI�ZKDW�FRQVWLWXWHV�D�QDWXUDO�UHVRXUFH��VHH

VHFWLRQ������DQG�IDLWK� LQ�WHFKQRORJLFDO�GHYHORSPHQW��FUHDWH�D�JUHDW�GHDO�RI

XQFHUWDLQW\�LQ�WKH�DVVHVVPHQW�RI�VFDUFLW\�DQG�IXWXUH�DYDLODELOLW\�RI�D�UHVRXUFH�

1RQHWKHOHVV��JUHHQ�DFFRXQWLQJ�DSSURDFKHV�EDVH�WKHLU�DVVHVVPHQW�RI�QDWXUDO

UHVRXUFH� GHSOHWLRQ� RQ� �H[WUDFWLRQ�� FRVW� DQG� SULFH� GHYHORSPHQW�� GHILQLQJ

GHSOHWLRQ�DV�GHFUHDVH� LQ� WKH�QHW�SUHVHQW�YDOXH�RI� WKH� UHVRXUFH� �GLVFRXQWHG

RYHU�LWV�SUHGLFWHG�OLIH�WLPH���7KLV�FDQ�EH�VHHQ�DV�D�´XVHU�FRVWµ�YDOXDWLRQ�RI�WKH

LQFUHDVH�LQ�VFDUFLW\�RI�WKH�VWRFN�RI�H[KDXVWLEOH�QDWXUDO�UHVRXUFHV�

&RVWLQJ�HFRQRPLF�VXVWDLQDELOLW\�E\�LQFRUSRUDWLQJ�HQYLURQPHQWDO�GHSOHWLRQ

DQG� GHJUDGDWLRQ� LQWR� QDWLRQDO� DFFRXQWV� GRHV� QRW� FDSWXUH� WKH� ´WKLQJV� WKDW

PRVW�SHRSOH�WKLQN�VKRXOG�QRW�EH�IRU�VDOHµ��.XWWQHU�������S��������7KRVH�´WKLQJVµ

HQFRPSDVV� QRQ�HFRQRPLF� DPHQLWLHV� DQG� YDOXHV�� RIIHUHG� E\� QDWXUH� DQG

VRFLDO�LQVWLWXWLRQV��LQFOXGLQJ�HTXLW\�LQ�WKH�GLVWULEXWLRQ�RI�LQFRPH�DQG�ZHDOWK��,Q

IDFW�� WKH� GLVUXSWLRQ� RI� HQYLURQPHQWDO� VHUYLFHV� PD\� FDXVH� WKH� ORVV� DQG

LPSDLUPHQW� RI� KXPDQ� DQG� QRQ�KXPDQ� OLYHV�� DV� ZHOO� DV� LQHTXLWLHV� LQ� WKH

GLVWULEXWLRQ�RI�WKHVH�HIIHFWV�ZLWKLQ�DQG�DPRQJ�QDWLRQV��DQG�EHWZHHQ�FXUUHQW

DQG� IXWXUH�JHQHUDWLRQV�� �5DWLRQDO�DQG�H[SOLFLW�SROLF\�DQDO\VLV�ZRXOG�KDYH� WR

VSHFLI\� WKHVH� DQG� RWKHU� VRFLDO� JRDOV� LQ� WHUPV� RI� WDUJHWV� RU� VWDQGDUGV�

H[RJHQRXV�WR�WKH�HFRQRPLF�H[FKDQJH�V\VWHP�

$VVHVVLQJ� WKH� DFKLHYHPHQW� RI� WKHVH� WDUJHWV� DQG� WKH� FRPSOLDQFH� RI

KXPDQ� DFWLYLWLHV� ZLWK� QRUPV� DQG� VWDQGDUGV� LV� QRW� SRVVLEOH� ZLWK� WKH� DERYH�

GLVFXVVHG� PHDVXUHV� RI� HFRQRPLF� SHUIRUPDQFH� RU� JURZWK�� 7KLV� LV� EHFDXVH

SULFHV� RU� SUHIHUHQFHV� H[SUHVVHG� LQ� PRQH\� WHUPV� GR� QRW� UHIOHFW� UHODWLYH

VFDUFLWLHV�DQG� VRFLDO�SULRULWLHV�DQG�SUHIHUHQFHV� LQ� WKHVH�DUHDV�� � )RU� LQVWDQFH�

UHDO� LQWHUHVW� UDWHV�PLJKW�GLVFRXQW�PXFK�PRUH�VWURQJO\� �RYHU�D� UHODWLYHO\� VKRUW

SHULRG�RI�WLPH��WKH�ILQDQFLDO�IXWXUH�WKDQ�VRFLDO�SUHIHUHQFHV�ZRXOG�LQGLFDWH�IRU

WKH� ZHOIDUH� RI� IXWXUH� JHQHUDWLRQV�� $� EURDGHU� FRQFHSW� RI� ´GHYHORSPHQWµ� LV

�������������������������������������������
8 Note, however, the controversial conclusions of the “Limits to Growth Model” (Meadows et al. 1992),

predicting the breakdown of the economic system within the first half of our century.
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QHHGHG� WR�DGGUHVV� VLPXOWDQHRXVO\�HFRQRPLF�REMHFWLYHV�DQG�QRQ�HFRQRPLF

WDUJHWV�DQG�QRUPV�

$Q� RSHUDWLRQDO� GHILQLWLRQ� RI� VXVWDLQDEOH� GHYHORSPHQW�� ZKLFK� WDNHV

H[SOLFLWO\� DFFRXQW� RI� HFRQRPLF� DQG� QRQ�HFRQRPLF� VWDQGDUGV� DQG� WDUJHWV

ZDV�SURSRVHG�WR�WKLV�HQG�DV�´WKH�VHW�RI�GHYHORSPHQW�SURJUDPPHV�WKDW�PHHWV

H[SOLFLWO\� VHW� WDUJHWV�RI�KXPDQ�QHHGV� VDWLVIDFWLRQ�ZLWKRXW� YLRODWLQJ� ORQJ�WHUP

QDWXUDO� UHVRXUFH� FDSDFLWLHV� DQG� VWDQGDUGV� RI� HQYLURQPHQWDO� TXDOLW\� DQG

VRFLDO� HTXLW\µ� �%DUWHOPXV� ������� 7KH� FRQVLGHUDWLRQ� RI� VWDQGDUGV�� WDUJHWV� RU

QRUPV� WXUQV� WKH� TXHVWLRQ� RI� HFRQRPLF� VXVWDLQDELOLW\�� GHILQHG� DERYH

RSHUDWLRQDOO\� DV� FDSLWDO� PDLQWHQDQFH�� LQWR� RQH� RI� FRPSOLDQFH� ZLWK� VRFLDO

JRDOV� RU� QRUPV�� ,QGLYLGXDO� SUHIHUHQFHV� IRU� JRRGV� DQG� VHUYLFHV��PRUH� RU� OHVV

HIILFLHQWO\� UHYHDOHG� E\� PDUNHWV�� PD\� WKXV� EH� RYHUULGGHQ� E\� VRFLDO� ILDW� ²

KRZHYHU�GHPRFUDWLFDOO\�VXFK�ILDW�PLJKW�KDYH�EHHQ�DFKLHYHG�

���� 6XVWDLQDELOLW\�DQG�HQYLURQPHQWDO�FRQFHUQV

(QYLURQPHQWDO� SUREOHPV� DUH� DOVR� WUHDWHG� GLIIHUHQWO\� ZLWKLQ� WKH� WZR

VXVWDLQDELOLW\� FRQFHSWV�� ,Q� WKH� OLQH� ZLWK� WKH� SK\VLFDO� RULHQWDWLRQ� RI

GHPDWHULDOL]DWLRQ�� HQYLURQPHQWDO� SUREOHPV� DUH� FRQQHFWHG� ZLWK� SDUWLFXODU

IORZV� RI�PDWHULDOV�� 7KH� FDSLWDO�PDLQWHQDQFH� DSSURDFK�� RQ� WKH� RWKHU� KDQG�

FRQVLGHUV�HQYLURQPHQWDO�SUREOHPV�WR�D�ODUJH�H[WHQW�DV�H[WHUQDOLWLHV��L�H��VRFLDO

FRVWV�

����� 'HPDWHULDOL]DWLRQ

7UDGLWLRQDO�HQYLURQPHQWDO�SROLFLHV�DGGUHVVHG�HQYLURQPHQWDO�FRQFHUQV�PDLQO\

DV� ´HQG�RI�SLSHµ� SUREOHPV�� UHVXOWLQJ� IURP� ´RXWSXWVµ� �GLVFKDUJHV�� WR� WKH

HQYLURQPHQW�� 7KH� FRQFHSW� RI� ´,QGXVWULDO� 0HWDEROLVPµ�� RQ� ZKLFK

GHPDWHULDOL]DWLRQ� FRQFHSWV� DUH� EDVHG�� EURDGHQHG� WKH� DSSURDFK� WR

HQYLURQPHQWDO� SUREOHPV� E\� OLQNLQJ� LQSXWV� DQG� RXWSXWV�� 7KH� PHWDEROLF

H[FKDQJH� RI�PDWHULDOV� DQG� HQHUJ\� EHWZHHQ� QDWXUH� DQG� WKH� WHFKQRVSKHUH

FRQVWLWXWHV�WKH�NH\�WR�PRVW�HQYLURQPHQWDO�SUREOHPV�VLQFH�DQ\�UHVRXUFH�WDNHQ

IURP�WKH�HQYLURQPHQW�HQGV�XS�LQ�WKH�HQYLURQPHQW�VRRQHU�RU�ODWHU�DV�HPLVVLRQV

RU�ZDVWH��+HQFH��DQ\�VWUDWHJ\�RI�UHGXFLQJ�WKH�LQSXWV�DOVR�UHGXFHV�WKH�RYHUDOO

�������������������������������������������
9 Sustainable development was popularly defined by the Brundtland report (World Commission on

Environment and Development 1987, p.43) as “development that meets the needs of the present without
compromising the ability of future generations to meet their own needs”. The definition fails, however, to
specify what are the human needs, omits to clarify the time frame for the analysis of future generations' needs
and does not even mention the environment as the current key concern in sustainability.
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DPRXQW� RI� RXWSXWV� DQG� PD\� WKXV� FRQWULEXWH� WR� WKH� PLWLJDWLRQ� RI

HQYLURQPHQWDO�LPSDFWV�

:H�FDQ�GLVWLQJXLVK� WZR�EDVLF�FDWHJRULHV�RI�HQYLURQPHQWDO�SUHVVXUH� IURP

KXPDQ�DFWLYLW\�

² UHVRXUFH�H[WUDFWLRQ��E\�DJULFXOWXUH��IRUHVWU\��ILVKHU\��PLQLQJ�DQG�TXDUU\LQJ�

DQG� EDVLF� LQGXVWULHV�� DVVRFLDWHG� ZLWK� UHVRXUFH� GHSOHWLRQ� DQG

HQYLURQPHQWDO� GHJUDGDWLRQ�� 7KHVH� LPSDFWV� DUH� GLUHFWO\� UHODWHG� WR� WKH

H[WUDFWLRQ� SURFHVVHV� LWVHOI�� WKH\� LQFOXGH� HURVLRQ�� IUDJPHQWDWLRQ� RI

ODQGVFDSH�DQG�HFR�V\VWHPV��DQG�HPLVVLRQV�WR�DLU��VRLO�ODQG�DQG�ZDWHU�

² WUDQVIRUPDWLRQ�RI�UHVRXUFHV�LQWR�SURGXFWV�E\�LQGXVWU\��SURGXFHUV��DQG�XVH

RI�WKH�SURGXFWV�E\�SULYDWH�KRXVHKROGV��FRQVXPHUV���ERWK�DVVRFLDWHG�ZLWK

WKH�UHOHDVH��HPLVVLRQ��RI�UHVLGXDOV�WR�QDWXUH�

,Q� RUGHU� WR� UHODWH� SDUWLFXODU� PDWHULDO� IORZV� WR� VSHFLILF� HQYLURQPHQWDO

LPSDFWV��ZH�KDYH�WR�VROYH�WZR�SUREOHPV��QDPHO\�KRZ�WR�DVVHVV�

² WKH� VSHFLILF� HQYLURQPHQWDO� LPSDFWV� FDXVHG�E\�PDWHULDO� IORZV� WKDW� KDYH

DOUHDG\�EHHQ�UHFRJQL]HG�DV�´KDUPIXOµ�DQG

² WKH� HQYLURQPHQWDO� LPSDFWV� RI�PDWHULDO� IORZV�ZKLFK� DUH� QRW� �\HW�� NQRZQ

VSHFLILFDOO\��RU�DUH�QRW�UHODWHG�WR�VSHFLILF�PDWHULDO�VXEVWDQFHV�

+LJK�SULRULW\� HQYLURQPHQWDO� FRQFHUQV� RI� HQYLURQPHQWDO� SROLF\� VXFK� DV

JOREDO�ZDUPLQJ�FDQ�EH�UHODWHG�WR�DVVRFLDWHG�PDWHULDO�IORZV��H�J��IRVVLO�HQHUJ\

FDUULHUV� DQG� &2�� HPLVVLRQ��� $OO� H[LVWLQJ� NQRZOHGJH� DERXW� WKH� SURSHUW\� RI

FHUWDLQ�PDWHULDOV�DQG�VSHFLILF� VXEVWDQFHV� VKRXOG�EH�XVHG� WR�GHULYH�GDWD� IRU

WKH� VSHFLILF� LPSDFW� SHU� XQLW� RI� PDWHULDO� IORZ� LQ� RUGHU� WR� DVVHVV� WKH

HQYLURQPHQWDO� VLJQLILFDQFH� RI� GLIIHUHQW� PDWHULDOV�� 6FLHQWLILFDOO\� GHULYHG

´HTXLYDOHQW� IDFWRUVµ�� IRU� LQVWDQFH� IRU� JOREDO� ZDUPLQJ� RU� HXWURSKLFDWLRQ

SRWHQWLDOV�� DUH� WR� ´ZHLJKWµ� WKH� FRQWULEXWLRQ� RI� PDWHULDOV� DQG� VXEVWDQFHV� WR

GLIIHUHQW� HQYLURQPHQWDO� SUREOHPV���� 6WLOO�� ZHLJKWLQJ� FRQWULEXWLRQV� WR� GLIIHUHQW

HQYLURQPHQWDO�SUREOHPV�RU�WKHPHV�GRHV�QRW�SHUPLW� LQWHU�WKHPH�FRPSDULVRQ�

,Q� PRVW� FDVHV�� UHFRXUVH� ZRXOG� KDYH� WR� EH� WDNHQ� WR� SHUVRQDO� RU� VRFLHWDO

ZHLJKWLQJ��$GULDDQVH�������-HVLQJKDXV�������

,Q�PDQ\�FDVHV�HQYLURQPHQWDO�LPSDFWV�RI�PDWHULDO�IORZV�DUH�HLWKHU�QRW�\HW

NQRZQ� RU� GLIILFXOW� WR� UHODWH� WR� SDUWLFXODU� PDWHULDOV�� 7KHUH� LV� QR� VWDQGDUGL]HG

DVVHVVPHQW� PHWKRG� IRU� PRVW� RI� WKH� SRWHQWLDO� WR[LF�� QXWULWLRQDO�� VWUXFWXUDO�

SK\VLFR�FKHPLFDO� DQG� GLUHFWO\� GHVWUXFWLYH� HIIHFWV� DVVRFLDWHG� ZLWK� PDWHULDO
�������������������������������������������
10 See, for example, the use of equivalency factors to aggregate the contribution of different substances to

“environmental policy themes” in the NAMEA accounts of the Netherlands (Keuning and de Haan 1998).
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IORZV�� ,PSDFWV�PD\� UHVXOW� IURP� H[WUDFWLQJ� �H�J�� GUDLQDJH� RI�PLQHV��� RU� IURP

DGGLQJ�VRPHWKLQJ�WR��QDWXUH��6RPH�LPSDFWV�DUH�XQVSHFLILF�ZLWK�UHVSHFW�WR�WKH

QDWXUH�RI�WKH�PDWHULDOV��H�J��WKH�GHVWUXFWLRQ�RI�ODQGVFDSHV�DQG�RUJDQLVPV�GXH

WR�WKH�H[WUDFWLRQ�RI�QRQ�UHQHZDEOH��RU��RYHU�KDUYHVWLQJ�RI��UHQHZDEOH�QDWXUDO

UHVRXUFHV��0RUHRYHU�� IURP�D�VFLHQWLILF�SRLQW�RI�YLHZ�� LW� LV�JHQHUDOO\� LPSRVVLEOH

WR�IRUHVHH�DOO�SRVVLEOH�LPSDFWV�RI�KXPDQ�LQGXFHG�PDWHULDO�IORZV�WKDW�PD\�EH

RI�UHOHYDQFH�LQ�WKH�IXWXUH�

,Q� PRVW� FDVHV� WKHUH� LV� WKXV� RQO\� LQIRUPDWLRQ� DERXW� WKH� FDWHJRU\� DQG

YROXPH� RI� WKH� PDWHULDO� IORZV� WKHPVHOYHV�� $Q\� PDWHULDO� IORZ� LQGXFHG� E\

KXPDQV�PD\�WKXV�UHIOHFW�LQGHHG�D�FKDQJH�LQ�WKH�HQYLURQPHQW�DQG�KDV�WR�EH

WDNHQ�DV�WKH�EHVW�SUR[\�IRU�WKLV�FKDQJH��$W�OHDVW��D�TXDQWLWDWLYH�IORZ�DFFRXQW

ZLOO� SURGXFH� LQGLFDWRUV� WKDW� SRLQW� LQ� WKH� ULJKW� GLUHFWLRQ�� ZLWK� LQFUHDVLQJ

PDWHULDO�IORZV�LQGLFDWLQJ�LQFUHDVHV�LQ�HQYLURQPHQWDO�LPSDFWV�

0HDVXUHV� OLNH� WKH� 7RWDO�0DWHULDO� 5HTXLUHPHQW� �705�� �VHH� VHFWLRQ� ����DQG

$QQH[�,��UHYHDOHG�D�IDLUO\�FRQVWDQW�DQQXDO�PDWHULDO� LQSXW�RI�������WRQQHV�SHU

FDSLWD� LQ� LQGXVWULDO�FRXQWULHV�� 7RJHWKHU�ZLWK� LQIRUPDWLRQ�RQ� WKH� W\SH�RI�PDMRU

IORZV��WKH�PDWHULDO�IORZ�DFFRXQWV�LQGLFDWH�WKDW�D�ZRUOG�ZLGH�DGRSWLRQ�RI�VXFK

IORZV�E\���ELOOLRQ�SHRSOH�ZRXOG�OHDG�WR�GUDPDWLF�FKDQJHV� LQ�WKH�QDWXUDO� OLIH�

VXVWDLQLQJ�HQYLURQPHQW��0DWWKHZV�HW�DO��������$GULDDQVH�HW�DO��������(($������

%ULQJH]X�DQG�6FK�W]�������

����� &DSLWDO�PDLQWHQDQFH

7KH�H[WHQVLRQ�RI�WKH�HFRQRPLF�FDSLWDO�PDLQWHQDQFH�QRWLRQ�WR�QDWXUDO�DVVHWV

LQWURGXFHV�WKH�ORVV�RI�HQYLURQPHQWDO��FDSLWDO��VHUYLFHV�LQWR�HFRQRPLF�DQDO\VLV�

7KHVH�VHUYLFHV�LQFOXGH�WKH�VXSSO\�RI�QDWXUDO�UHVRXUFHV��WKH�GLVSRVDO�RI�ZDVWHV

DQG�UHVLGXDOV�DQG�WKH�XVH�RI�VSDFH�IRU�HFRQRPLF�DFWLYLW\��7KH�6(($�PHDVXUHV

VXFK�VHUYLFH�ORVVHV�DV�QDWXUDO�FDSLWDO�FRQVXPSWLRQ��GHGXFWLQJ�WKHLU�PRQHWDU\

YDOXH� DV� FRVW� IURP� WKH� VWDQGDUG� HFRQRPLF� LQGLFDWRUV� OLNH� QHW� SURGXFW� DQG

FDSLWDO� IRUPDWLRQ��$V�SRLQWHG�RXW� LQ� VHFWLRQ� ����� QRW� RQO\� HQYLURQPHQWDO� EXW

DOVR�HFRQRPLF�VXVWDLQDELOLW\�HIIHFWV�DUH�FDSWXUHG�LQ�DQ�LQWHJUDWLYH�IDVKLRQ�

/RVV�RI�GLVSRVDO�VHUYLFHV�PDQLIHVW�WKHPVHOYHV�DV�SROOXWLRQ�ZKLFK�LV�W\SLFDOO\

FRQVLGHUHG�DV�D�QHJDWLYH�´H[WHUQDOLW\µ�RI�SURGXFWLRQ�DQG�FRQVXPSWLRQ��6XFK

H[WHUQDO�HIIHFWV�DUH�XQLQWHQGHG�DQG�D�SULRUL�QRQ�SULFHG�FRVWV�DQG�XWLOLW\�ORVVHV

LPSRVHG� E\� KRXVHKROGV� DQG� HQWHUSULVHV� RQWR� RWKHU� KRXVHKROGV� DQG

HQWHUSULVHV�� /RVV� RI� UHVRXUFH� VXSSO\�� L�H�� GHSOHWLRQ�� GRHV� QRW� ILW� ZHOO� LQWR� WKH

H[WHUQDOLW\� GHILQLWLRQ�� VLQFH� LW� LV� XVXDOO\� LQWHQGHG�� DQG� LWV� HIIHFWV� DUH� ERUQH

GLUHFWO\� E\� WKH� � UHVRXUFH� H[WUDFWRU� �LQ� FDVH� KH�VKH� LV� WKH� RZQHU��� +RZHYHU�
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IURP�D�ORQJ�WHUP�VXVWDLQDELOLW\�SRLQW�RI�YLHZ�RQH�FRXOG�FRQVLGHU�GHSOHWLRQ�DV

DQ� LQWHU�JHQHUDWLRQDO�HIIHFW�DQG�KHQFH�DQ�H[WHUQDOLW\�RI�FXUUHQW�SURGXFWLRQ

DQG�FRQVXPSWLRQ�SURFHVVHV�

,Q� SULQFLSOH�� H[WHUQDOLWLHV� VKRXOG� EH� YDOXHG� DV� HLWKHU� FRVWV� LPSRVHG� RQ

RWKHU�HFRQRPLF�DJHQWV��DV�IRU�LQVWDQFH�LQ�WKH�ZHOO�NQRZQ�VPRNHVWDJ�ODXQGU\

H[DPSOH� �D� FODVVLFDO� GLVHFRQRP\� RI� KDYLQJ� WR� UHZDVK� WKH� ODXQGU\��� RU� DV

ZHOIDUH�ORVVHV� LQ�FDVH�RI�KHDOWK�HIIHFWV�RI�SROOXWDQWV��'DPDJH�YDOXDWLRQV�DUH

KLJKO\� FRQWURYHUVLDO� DQG� PLVOHDGLQJ�� QRWDEO\� DW� WKH� QDWLRQDO� �DFFRXQWLQJ�

OHYHO�� DQG� DUH� WKHUHIRUH� FRQVLGHUHG� LQDSSURSULDWH� IRU� QDWLRQDO�OHYHO

DVVHVVPHQWV�� 7KHUHIRUH�� RQO\� D� PDLQWHQDQFH� FRVWLQJ� DSSURDFK� KDV� EHHQ

DSSOLHG�LQ�SUDFWLFDO�DSSOLFDWLRQV�RI�WKH�6(($��LQ�DQDORJ\�WR�WKH�FRVWLQJ�RI�WKH

ZHDU� DQG� WHDU� RI� SURGXFHG� FDSLWDO�� )RU� HQYLURQPHQWDO� H[WHUQDOLWLHV� WKLV

DSSURDFK�GHWHUPLQHV�WKH�H[SHQGLWXUHV�WKDW�VKRXOG�KDYH�EHHQ�LQFXUUHG��DQG

VHW�DVLGH� IRU� UH�LQYHVWPHQW�� IRU�DYRLGLQJ�RU�PLWLJDWLQJ� WKH�HPLVVLRQ� WKDW� WRRN

SODFH�GXULQJ�WKH�DFFRXQWLQJ�SHULRG��EH\RQG�WKH�VDIH�DEVRUSWLRQ�OHYHOV�����

7KH� VRXUFH� IXQFWLRQV� RI� WKH� HQYLURQPHQW� DUH� YDOXHG�DV� LPSXWHG�PDUNHW

SULFHV�� L�H�� WKH�FKDQJH� LQ� WKH�HFRQRPLF�YDOXH�RI�D�QDWXUDO� UHVRXUFH�VWRFN� LQ

WKH�FDVH�RI�H[WUDFWLRQ�RU�KDUYHVW��L�H��XVH�LQ�SURGXFWLRQ��6SDWLDO�XVHV�� L�H��VKLIWV

RI� QDWXUDO� DUHDV� LQWR� WKH� HFRQRP\� IRU� SXUSRVHV� RI� FRQVWUXFWLRQ� RU� RWKHU

FRPPHUFLDO�XVH��DUH�GHDOW�ZLWK� LQ� OLQH�ZLWK�61$�FRQYHQWLRQV�DV�´WUDQVIHUVµ�RU

´RWKHU� YROXPH� FKDQJHVµ� LQ� WKH� DVVHW� DFFRXQWV�� %\� GHILQLWLRQ� VXFK� YROXPH

FKDQJHV�GR�QRW�JHQHUDWH�DQ\�FRVWV�RI�SURGXFWLRQ�DQG�GR�QRW�DIIHFW�LQFRPH

JHQHUDWLRQ�� 1HYHUWKHOHVV�� WKHVH� QRQ�FRVWHG� DVVHW� FKDQJH� FDWHJRULHV� GR

SURYLGH�LPSRUWDQW�LQIRUPDWLRQ�RQ�HQYLURQPHQWDO�SKHQRPHQD��VXFK�DV�QDWXUDO

GLVDVWHUV� RU� QDWXUDO� UHVRXUFH� ´GLVFRYHU\µ� ZKLFK� DUH� QRW� GLUHFWO\� FDXVHG� E\

HFRQRPLF�SURGXFWLRQ�RU�FRQVXPSWLRQ�

&RVWLQJ�QDWXUDO�FDSLWDO�FRQVXPSWLRQ�DQG�WKXV�DOORZLQJ�IRU�WKH�SRVVLEOH�UH�

LQYHVWPHQW� RI� WKHVH� FRVWV� UHIOHFWV� D� PRQHWDU\�HFRQRPLF� QRWLRQ� RI

VXVWDLQDELOLW\� DV� RYHUDOO� FDSLWDO� PDLQWHQDQFH�� 8SZDUG� WUHQGV� RI� DQ

(QYLURQPHQWDOO\�DGMXVWHG� QHW� 'RPHVWLF� 3URGXFW� �('3�� ZRXOG� WKHUHIRUH

LQGLFDWH� WKH� HQYLURQPHQWDO� VXVWDLQDELOLW\� RI� HFRQRPLF� JURZWK�� &RPSLODWLRQV

RI�('3�LQ�FDVH�VWXGLHV�RI�HQYLURQPHQWDO�DFFRXQWLQJ��8QR�DQG�%DUWHOPXV������

GLG�QRW� LQGLFDWH�D� UHYHUVDO� LQ�JURZWK� WUHQGV�DV�FRQYHQWLRQDOO\�PHDVXUHG�E\

WLPH� VHULHV�RI�*'3�� � 7KLV� LV� ODUJHO\�EHFDXVH�RI� WKH� UHODWLYHO\� VKRUW� WLPH� VHULHV

DYDLODEOH��*LYHQ�WKLV�GDWD�UHVWULFWLRQ��D�PRUH�SHUWLQHQW�ZD\�RI�ORRNLQJ�LQWR�WKH

�������������������������������������������
11 A short description of valuation methods in the SEEA is given in the text box of section 3.2. For a detailed

description of the rationale of maintenance costing, see Bartelmus (1998).



- 21 -

VXVWDLQDELOLW\� RI� HFRQRPLF� SHUIRUPDQFH� LV� WR� PHDVXUH� D� QDWLRQ·V� DELOLW\� WR

JHQHUDWH� QHZ� FDSLWDO� DIWHU� WDNLQJ� SURGXFHG� DQG� QDWXUDO� FDSLWDO

FRQVXPSWLRQ� LQWR� DFFRXQW�� L�H�� WR� FRPSLOH� DQ� (QYLURQPHQWDOO\�DGMXVWHG� QHW

&DSLWDO�)RUPDWLRQ� �(&)�� LQGLFDWRU��$�QXPEHU�RI�GHYHORSLQJ�FRXQWULHV��ZKLFK

DOUHDG\� H[KLELWHG� QHJDWLYH� RU� YHU\� ORZ� SRVLWLYH� FRQYHQWLRQDO� FDSLWDO

IRUPDWLRQ�� VKRZHG� D� QRQ�VXVWDLQDEOH� SDWWHUQ� RI� GLVLQYHVWPHQW�� � 7KH

SHUIRUPDQFH�RI�PRVW�FRXQWULHV�VHHPV��KRZHYHU��WR�KDYH�EHHQ�VXVWDLQDEOH��DW

OHDVW� IRU� WKH�SHULRGV�FRYHUHG��DQG� LQ�WHUPV�RI�SURGXFHG�DQG�QDWXUDO�FDSLWDO

PDLQWHQDQFH��%DUWHOPXV�������S�������

3DVW�RYHUDOO�FDSLWDO�PDLQWHQDQFH�RU�LQFUHDVH�KLGH�WKH�IDFW�WKDW�LQ�WKH�ORQJ

UXQ�FRPSOHPHQWDULWLHV�RI�QDWXUDO�FDSLWDO�PLJKW�PDNH�LW�LPSRVVLEOH�WR�PDLQWDLQ

FXUUHQW� SURGXFWLRQ� DQG� FRQVXPSWLRQ� SDWWHUQV� DQG� JURZWK� UDWHV�� ([WHQGLQJ

SDVW� WUHQGV� LQWR� WKH� IXWXUH� UHIOHFWV� WKXV� D� ZHDN� VXVWDLQDELOLW\� FRQFHSW�� WKH

DVVXPSWLRQ�LV�WKDW�QDWXUDO�FDSLWDO�FDQ�EH�UHSODFHG��DW�OHDVW�´DW�WKH�PDUJLQµ��

E\�RWKHU�SURGXFWLRQ�IDFWRUV��7KH�HPSLULFDO�WHVWLQJ�RI�WKLV�DVVXPSWLRQ�VKRXOG�EH

DQ�LPSRUWDQW�ILHOG�RI�VXVWDLQDELOLW\�UHVHDUFK�

�������������������������������������������
12 Pointed out by David Pearce at the Second OECD Expert Workshop on “Frameworks to Measure Sustainable

Development” (Paris, 2-3 September 1999), meaning that substitution of WRWDO stock is, at least in the short-
and medium-run, not necessary as sometimes assumed by critics of the weak sustainability criterion.
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�� 0HDVXUHPHQW��SULRULWL]DWLRQ�DQG�RSWLPL]DWLRQ

7KLV�FKDSWHU�GHDOV�ZLWK�WKH�TXDQWLWDWLYH�DQDO\VLV�RI�VXVWDLQDELOLW\�DFFRUGLQJ�WR

WKH� WZR� EDVLF� QRWLRQV� RI� GHPDWHULDOL]DWLRQ� DQG� FDSLWDO� PDLQWHQDQFH�� 7ZR

V\VWHPLF� DSSURDFKHV� RI� GDWD� FROOHFWLRQ� DQG� DQDO\VLV� DSSHDU� WR� KDYH

EHFRPH�LQWHUQDWLRQDO�VWDQGDUGV�IRU�GDWD�GHYHORSPHQW�DQG�DQDO\VLV��7KH\�DUH

WKH�SK\VLFDO�0DWHULDO�)ORZ�$FFRXQWV� �0)$���%ULQJH]X�����D�E��%ULQJH]X�HW�DO�

����D�� 6SDQJHQEHUJ�HW�DO�� ������DQG� WKH�SK\VLFDO�DQG�PRQHWDU\� 6\VWHP�RI

LQWHJUDWHG� (QYLURQPHQWDO� DQG� (FRQRPLF� $FFRXQWLQJ� �6(($�� RI� WKH� 8QLWHG

1DWLRQV�������������7KH�WZR�V\VWHPV�DUH�H[SORUHG�DV�WR�WKHLU�UHVSHFWLYH�DELOLWLHV

WR�IDFLOLWDWH�WKH�VHWWLQJ�RI�SULRULWLHV�DQG�RSWLPL]LQJ�WKH�XVH�RI�QDWXUDO�UHVRXUFHV

DQG�HQYLURQPHQWDO�VHUYLFHV�

��� 0DWHULDO�IORZ�DFFRXQWLQJ��0)$��DQG�SULRULWL]DWLRQ

0)$� SURYLGHV� WKH� DSSURSULDWH� WRROV� IRU� PHDVXULQJ� WKH� HQWLUH� PHWDEROLF

SHUIRUPDQFH� RI� WKH� HFRQRP\� LQ� WHUPV� RI� PDWHULDO� IORZV�� 7KH� SXUSRVH� LV� WR

DVVHVV� VXVWDLQDELOLW\� RI� HFRQRPLF� GHYHORSPHQW� DFFRUGLQJ� WR� WKH

GHPDWHULDOL]DWLRQ� FRQFHSW�� $JJUHJDWHG� HFRQRP\�ZLGH� PDWHULDO� IORZ

EDODQFHV��0)%��²�RQH�SDUWLFXODU�PHWKRG�0)$�²�UHSUHVHQW�WKH�PRVW�FRQVLVWHQW

DFFRXQWLQJ� VFKHPH� IRU� PHDVXULQJ� WKH� PHWDEROLVP� RI� HFRQRPLHV�� 6HFWRUDO

GLVDJJUHJDWLRQV� FDQ� EH� SURYLGHG� E\� SK\VLFDO� LQSXW�RXWSXW� WDEOHV� �3,27��

ZKLFK�DUH�FRPSDWLEOH�ZLWK�WKH�61$�DQG�DOVR�SDUW�RI�WKH�SK\VLFDO�PRGXOHV�RI

WKH�6(($�

0)$��WKH�DFURQ\P�IRU�0DWHULDO�)ORZ�$QDO\VLV�RU�0DWHULDO�)ORZ�$FFRXQWLQJ�

UHIHUV�WR�DFFRXQWV�LQ�SK\VLFDO�XQLWV��XVXDOO\�WRQV���7KH\�FRPSULVH�WKH�H[WUDFWLRQ�

SURGXFWLRQ��WUDQVIRUPDWLRQ��FRQVXPSWLRQ��UHF\FOLQJ��DQG�GLVSRVDO�RI�PDWHULDOV

�VXEVWDQFHV�� UDZ�PDWHULDOV��EDVH�PDWHULDOV��SURGXFWV��ZDVWHV��HPLVVLRQV� WR�DLU

RU�ZDWHU���0)$�LQFOXGH�GLIIHUHQW�DSSURDFKHV�VXFK�DV�VXEVWDQFH�IORZ�DQDO\VLV�

SURGXFW�IORZ�DFFRXQWV��PDWHULDO�EDODQFHV�DQG�EXON�PDWHULDO�IORZ�DFFRXQWV�

(FRQRP\�ZLGH� PDWHULDO� IORZ� EDODQFHV� �0)%�� DUH� FRPSUHKHQVLYH

DFFRXQWLQJ� VFKHPHV�� SUHVHQWLQJ� WKH� HQWLUH� PHWDEROLVP� RI� HFRQRPLHV� E\

PHDQV�RI�DJJUHJDWLQJ�PDWHULDO�IORZV�LQ�D�FRQVLVWHQW�PDQQHU��IROORZLQJ�ZLGHO\
�������������������������������������������
13 See for a summary description, Bartelmus (1999b). The SEEA is currently being revised by the so-called

London Group of national accountants and is expected to be re-issued in 2001.
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WKH� 61$� DQG� LWV� VDWHOOLWH�� WKH� 6(($�� 7KH� PDLQ� REMHFWLYHV� RI� HFRQRP\�ZLGH

PDWHULDO�IORZ�DFFRXQWV�DQG�EDODQFHV�DUH�WR�

² SURYLGH�LQVLJKWV�LQWR�WKH�RYHUDOO�VWUXFWXUH�DQG�GHYHORSPHQW�RI�WKH�SK\VLFDO

PHWDEROLVP�RI�VRFLHWLHV�DQG�HFRQRPLHV

² GHULYH�D� VPDOO� VHW� RI� KLJKO\� DJJUHJDWHG� LQGLFDWRUV� IRU� UHVRXUFH� XVH� DQG

UHVRXUFH� SURGXFWLYLW\� �DQG�� PRUH� JHQHUDOO\�� HFR�HIILFLHQF\� E\� UHODWLQJ

UHVRXUFH�XVH�LQGLFWRUV�WR�*'3�DQG�RWKHU�HFRQRPLF�DQG�VRFLDO�LQGLFDWRUV�

² RUJDQL]H��VWUXFWXUH�DQG� LQWHJUDWH�DYDLODEOH�SULPDU\�GDWD�DQG�DVVXUH� WKXV

FRQVLVWHQF\� E\� OLQNDJH� ZLWK� QDWLRQDO� DFFRXQWLQJ� DQG� LQSXW�RXWSXW

WDEXODWLRQV

² UHDFW�IOH[LEO\�DQG�TXLFNO\�WR�QHZ�SROLF\�GHPDQGV��UHODWHG�H�J��WR�VSHFLILF

PDWHULDO� XVHV� DQG� WKHLU� LPSDFWV�� WKURXJK� TXLFN� DGMXVWPHQWV� RI� WKH� GDWD

EDVHV

² IDFLOLWDWH�DQDO\WLFDO�XVHV��LQ�SDUWLFXODU�HVWLPDWLRQ�RI�PDWHULDO�DQG�ODQG�XVH

LQGXFHG� E\� LPSRUWV� �QRWDEO\� WKHLU� ´KLGGHQµ� IORZV��� DV� ZHOO� DV

GHFRPSRVLWLRQ� DQDO\VHV�� PRGHOOLQJ� HIIHFWV� RI� WHFKQRORJLFDO�� VWUXFWXUDO

DQG�ILQDO�GHPDQG�FKDQJHV�

0)$� ZHUH� SUHSDUHG� LQ� D� QXPEHU� RI� LQGXVWULDOL]HG� DQG� GHYHORSLQJ

FRXQWULHV�� 7KH\� DUH� SDUW� RI� RIILFLDO� VWDWLVWLFV� LQ� $XVWULD�� 'HQPDUN�� )LQODQG�

*HUPDQ\��,WDO\�DQG�-DSDQ�

0DWHULDO� IORZ� EDODQFHV� �0)%�� SHUPLW� WKH� GHULYDWLRQ� RI� HQYLURQPHQWDO

LQGLFDWRUV� DQG� LQGLFDWRUV� IRU� VXVWDLQDELOLW\� �%HUNKRXW� ������ -LPHQH]�%HOWUDQ

������0LQLVWU\�RI�WKH�(QYLURQPHQW�������� ,QSXW��RXWSXW�DQG�EDODQFH�LQGLFDWRUV

FDQ� EH� GLVWLQJXLVKHG�� 7KH\� UHIHU�� UHVSHFWLYHO\�� WR� PDWHULDOV� ZKLFK� DUH

H[WUDFWHG�GRPHVWLFDOO\�RU� LPSRUWHG�DQG�WKHLU�KLGGHQ�´HFRORJLFDO� UXFNVDFNVµ

�DV� IRU� LQVWDQFH� LQ� WKH� 705� LQGLFDWRU��� WR� PDWHULDOV� DQG� VXEVWDQFHV� ZKLFK

OHDYH� WKH�HFRQRP\��HPLVVLRQV�DQG�ZDVWHV��DQG� WR� WKH�QHW�DFFXPXODWLRQ�RI

PDWHULDO�LQ�WKH�HFRQRP\�

$QQH[�,�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�DSSURDFK�DQG�VWUXFWXUH�RI�0)$�0)%�

,W�DOVR�GHVFULEHV� LQ�GHWDLO� WKH�GLIIHUHQW� LQGLFDWRUV� WKDW�FDQ�EH�FRPSLOHG�IURP

WKH�0)%�

)RU� HQYLURQPHQWDO� SROLF\�� DQG� HYHQ� PRUH� VR� IRU� DWWDLQLQJ� VXVWDLQDELOLW\

�EHFDXVH�RI�WKH�HQYLURQPHQW�HFRQRP\�LQWHUDFWLRQ���HQYLURQPHQWDO�SUREOHPV

QHHG� WR� EH� SULRULWL]HG�� L�H�� FRPSDUHG� DQG� HYDOXDWHG�� 7KH� UHGXFWLRQ� RI

VSHFLILF� LPSDFWV� �H�J��JOREDO�ZDUPLQJ��HXWURSKLFDWLRQ�� LV�D�QHFHVVDU\� WRRO�RI

HQYLURQPHQWDO� PDQDJHPHQW� EXW� FDQQRW� GR� MXVWLFH� WR� WKH� JHQHULF



- 24 -

HQYLURQPHQWDO� SUHVVXUH� UHVXOWLQJ� IURP� HQHUJ\� DQG� PDWHULDOV� UHTXLUHPHQWV�

$OVR�� HQYLURQPHQWDO� SUREOHPV� DUH� RIWHQ� LQWHUOLQNHG�� $�PRUH� FRPSUHKHQVLYH

DSSURDFK� LV�QHFHVVDU\�� WKHUHIRUH��ERWK�DW�WKH�DQDO\WLFDO�DQG�WDUJHWLQJ� OHYHO�

SULRU�WR�PDQDJHULDO�GHFLVLRQV�DQG�IRU�FKRRVLQJ�UHJXODWRU\�RU� LQFHQWLYH�SROLF\

LQVWUXPHQWV�

(8�WDUJHWV�ZHUH�IRUPXODWHG�IRU�VHOHFWHG�PDWHULDO�IORZV�DW�WKH�RXWSXW�DQG

LQSXW� VLGHV�� 7KH\� FDQ� EH� DVVXPHG� WR� UHIOHFW� KLJK�SULRULW\� (8� FRQFHUQV�� )RU

LQVWDQFH�� WKH� )LIWK� (QYLURQPHQWDO� $FWLRQ� 3URJUDPPH� VHW� D� WDUJHW� IRU� WKH

UHGXFWLRQ� RI� PXQLFLSDO� ZDVWH� JHQHUDWLRQ�� 7KH� .\RWR� WDUJHWV� FDOO� IRU� D

UHGXFWLRQ� RI� WKH� JOREDO� ZDUPLQJ� SRWHQWLDO� E\� ������ ,Q� WKH� SURSRVDO� IRU� D

QDWLRQDO�HPLVVLRQ�FHLOLQJV�GLUHFWLYH��1(&'���WDUJHWV�DUH�VHW�IRU�WKH�UHGXFWLRQ�RI

VHOHFWHG� HPLVVLRQV� VXFK� DV� 62��� 12[�� 102&� DQG� 1+��� 7KH� HQYLURQPHQWDO

PLQLVWHUV� RI� WKH� (8� FRQVLGHUHG� WKH� )DFWRU� ����� JRDOV� DV� D� QHFHVVDU\� SUH�

UHTXLVLWH�IRU�VXVWDLQDELOLW\�

7KH� UHGXFWLRQ�RI� WKH� UHVRXUFH� LQSXWV�ZLOO� FRQWULEXWH� WR� WKH�GLPLQLVKLQJ�RI

FHUWDLQ� HPLVVLRQV� DQG� D� GHFUHDVH� RI� ZDVWH�� %XW� WKH� H[WHQW� WR� ZKLFK� WKH

GLIIHUHQW� WDUJHWV� PD\� EH� FRPELQHG� LQWR� D� IXQFWLRQLQJ� PHWDEROLVP� RI� WKH

HFRQRP\�FDQ�RQO\�EH�GHWHUPLQHG�E\�DQDO\WLFDO�FURVV�FKHFNV�RI�WKH�GLIIHUHQW

LQSXWV�DQG�RXWSXWV��7KHUHIRUH��WKH�H[LVWLQJ�WDUJHWV�IRU�VHOHFWHG�PDWHULDO�RXWSXWV

�H�J��&2���62[��12[��ZDVWH�HWF���VKRXOG�EH�FRPELQHG� LQ�D�FRQVLVWHQW�´7DUJHW

0DWHULDO�)ORZ�%DODQFHµ��7DUJHW0)%��RI� WKH�(8��7KH�FRPSDULVRQ�RI� WKH�DFWXDO

0)%�DQG� WKH� 7DUJHW0)%�ZLOO� JHQHUDWH�D�GLVWDQFH�WR�WDUJHW�0)%�� $V� D� UHVXOW�

PDMRU�PDWHULDO� LQSXW�DQG�RXWSXW� IORZV�FDQ�EH�FODVVLILHG�DV� WR� WKHLU�GHYLDWLRQ

IURP� HQYLURQPHQWDO� REMHFWLYHV�� 6XFK� DQDO\VLV� ZLOO� IDFLOLWDWH� WKH� VHWWLQJ� RI

SULRULWLHV�IRU�PDWHULDO�XVHV�IURP�DQ�HQYLURQPHQWDO�SHUVSHFWLYH�

,PSOHPHQWDWLRQ�RI�WKHVH�SULRULWLHV�UHTXLUHV�DQ�DVVHVVPHQW�RI�WKH�WHFKQLFDO

DQG� RUJDQL]DWLRQDO� IHDVLELOLW\� RI� WKH� WDUJHW� EXQGOH� DQG� WKH� VSHFLILFDWLRQ� RI

FRQFUHWH� SROLF\� PHDVXUHV�� 7KH� FRVWLQJ� RI� WKHVH� PHDVXUHV� RI� WDUJHW

LPSOHPHQWDWLRQ�VKRXOG�EH�FRQGXFWHG�RQ�WKH�EDVLV�RI�FRVW�HIILFLHQF\�FULWHULD�

VLPLODU�WR�WKH�EHVW�DYDLODEOH�WHFKQRORJ\��%$7��FRVWLQJ�LQ�WKH�6(($��7KHVH�FRVWV

FRXOG� WKHQ� EH� XVHIXOO\� FRPSDUHG� WR� WKH� HQYLURQPHQWDO� �GHSOHWLRQ� DQG

GHJUDGDWLRQ�� FRVWV� FRPSLOHG� LQ� JUHHQ� �PRQHWDU\�� DFFRXQWV�� 'LIIHUHQFHV� LQ

WKH� UHVXOWV�ZRXOG�KDYH� WR�EH� LQYHVWLJDWHG� �EH\RQG�GDWD�SUREOHPV�� VR�DV� WR

DVVHVV�WKH�LPSOLFDWLRQV�RI�GLIIHUHQW�VXVWDLQDELOLW\�FRQFHSWV��VHH�DERYH��VHFWLRQ

�����IRU�SROLF\�PDNLQJ�
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��� ,QWHJUDWHG�HQYLURQPHQWDO�DQG�HFRQRPLF�DFFRXQWLQJ�DQG
�H�YDOXDWLRQ�RI�HQYLURQPHQWDO�LPSDFWV

$V� GLVFXVVHG� LQ� VHFWLRQ� ����� WKH� QRWLRQ� RI� HFRQRPLF� VXVWDLQDELOLW\� FDQ� EH

H[WHQGHG�LQ�´JUHHQHGµ�QDWLRQDO�DFFRXQWV�OLNH�WKH�6(($��8QLWHG�1DWLRQV������

������WR�DFFRXQW� IRU� WKH� ORVV�RI�HQYLURQPHQWDO� VRXUFH�DQG�VLQN� IXQFWLRQV�� L�H�

QDWXUDO� UHVRXUFH� GHSOHWLRQ� DQG� HQYLURQPHQWDO� GHJUDGDWLRQ�� ,Q� WKLV� PDQQHU

WKH� QDWXUDO� HQYLURQPHQW� LV� WUHDWHG� DV� DQ� DGGLWLRQDO� �QHZO\� VFDUFH�� QDWXUDO

FDSLWDO� VWRFN�ZKLFK�SURYLGHV�HQYLURQPHQWDO� VHUYLFHV�RI� UHVRXUFH� VXSSO\�DQG

ZDVWH�GLVSRVDO�WR�WKH�HFRQRP\��$QQH[�,,�VKRZV�KRZ�WKH�6(($�LV�GHYHORSHG�DV

DQ�H[SDQVLRQ�RI�WKH�DVVHW�VWRFN�DQG�IORZ�DFFRXQWV�RI�WKH�61$��7KH�DQQH[�DOVR

SUHVHQWV�HQYLURQPHQWDOO\�DGMXVWHG� LQGLFDWRUV�� UHVXOWLQJ� IURP�WKLV�H[SDQVLRQ�RI

WKH�FRQYHQWLRQDO�QDWLRQDO�DFFRXQWV�

0DUNHWV�DUH�WKH�SULPH�WRRO�IRU�KDUPRQL]LQJ�GLIIHUHQW�SULRULWLHV�RI�HFRQRPLF

DJHQWV�ZLWK� UHJDUG� WR� WKH� XVH� RI� VFDUFH� UHVRXUFHV� DQG� WKH�FRQVXPSWLRQ�RI

JRRGV� DQG� VHUYLFHV�� 7KLV� UHTXLUHV� WKH� FRPSDULVRQ� RI� WKH� UHODWLYH� YDOXH� RI

UHVRXUFHV� DQG� SURGXFWV� LQ� WHUPV� RI� WKH� FRQYHQLHQW� QXPpUDLHUH�� WKH�PDUNHW

SULFH��,Q�WKH�DEVHQFH�RI�PDUNHWV��ZKLFK�LV�WKH�UXOH�LQ�WKH�ILHOG�RI�HQYLURQPHQWDO

DVVHWV� DQG� DVVHW� VHUYLFHV�� PDUNHW� SULFHV� FDQ� EH� HVWLPDWHG� E\� GLIIHUHQW

YDOXDWLRQ� WHFKQLTXHV� RU� FRXOG� EH� PRGHOOHG� IRU� WKH� DFKLHYHPHQW� RI

HQYLURQPHQWDO�WDUJHWV�DV�´VKDGRZ�SULFHVµ��7KH�ODWWHU�UHIOHFW�WKH�UHODWLYH�YDOXH

RI� HQYLURQPHQWDO� VHUYLFHV� DQG� VHUYLFH� ORVVHV� XQGHU� WKH� VSHFLILHG� FRQVWUDLQWV

�WDUJHWV��VWDQGDUGV��DQG�GHSHQG�RQ�WKH�SDUWLFXODU�PRGHO�DVVXPSWLRQV�

�+RZHYHU�� VKDGRZ� SULFLQJ� DSSHDUV� WR� EH� PRUH� DQ� H[HUFLVH� LQ� VKDGRZ

ER[LQJ��RZLQJ� WR� WKH�DUELWUDULQHVV� LQ�PRGHO�DVVXPSWLRQV�ZLWK� UHJDUG� WR� UHDO�

ZRUOG� VLWXDWLRQV�� (QYLURQPHQWDO� DFFRXQWLQJ�� WKHUHIRUH�� VWRSV� VKRUW� RI

PRGHOOLQJ�� EXW� GRHV� PDNH� PRQH\� HVWLPDWHV� RI� UHVRXUFH� GHSOHWLRQ� DQG

HQYLURQPHQWDO� GHJUDGDWLRQ� DV� FRVWV� RI� GLIIHUHQW� HFRQRPLF� SURGXFWLRQ� DQG

FRQVXPSWLRQ�DFWLYLWLHV�� �9DULRXV�YDOXDWLRQ� WHFKQLTXHV�KDYH�EHHQ�DGYDQFHG

IRU�QDWXUDO�FDSLWDO��LWV�FRQVXPSWLRQ�DQG�WKH�XQGHUO\LQJ�HQYLURQPHQWDO�LPSDFWV

RI� GHSOHWLRQ� DQG� GHJUDGDWLRQ�� 7KH� LPSXWDWLRQ� RI� PRQHWDU\� YDOXHV�� ZKLFK

ZHUH�QRW�QHFHVVDULO\�REVHUYHG�LQ�PDUNHW�WUDQVDFWLRQV��KDV�EHHQ�FULWLFL]HG�QRW

RQO\� E\� HQYLURQPHQWDOLVWV� EXW� DOVR� E\� PRUH� FRQVHUYDWLYH� QDWLRQDO

DFFRXQWDQWV�� � 7KH� WH[W� ER[� UHYLHZV�� WKHUHIRUH�� EULHIO\� WKH� WKUHH� FRPPRQO\

SURSRVHG� YDOXDWLRQ� WHFKQLTXHV� DV� WR� WKHLU� FDSDELOLW\� RI� DVVHVVLQJ

HQYLURQPHQWDO�LPSDFWV�DQG�UHSHUFXVVLRQV���

�������������������������������������������
14 See for a more elaborate discussion of the pros and cons of different valuations in environmental accounting,

Bartelmus (1998).
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9DOXDWLRQ�RI�HQYLURQPHQWDO�LPSDFWV�LQ�WKH�6(($

0DUNHW�YDOXDWLRQ��DV�WKH�QDPH�VXJJHVWV��XVHV�SULFHV�IRU�QDWXUDO�DVVHWV��ZKLFK�DUH�REVHUYHG��LQ
WKH�PDUNHW�� � ,W� LV� XVXDOO\�DSSOLHG� WR� ´HFRQRPLFµ�DVVHWV� RI� QDWXUDO� UHVRXUFHV�� WKRXJK� WUDGHG
SROOXWLRQ� SHUPLWV� FRXOG� DOVR� JHQHUDWH� D� PDUNHW� YDOXH� IRU� HQYLURQPHQWDO� DVVHWV� RI� ZDVWH
DEVRUSWLRQ�FDSDFLWLHV�� �:KHUH�PDUNHW�SULFHV� IRU� QDWXUDO� UHVRXUFH� VWRFNV�� VXFK�DV� ILVK� LQ� WKH
RFHDQ�RU�WLPEHU�LQ�WURSLFDO�IRUHVWV��DUH�QRW�DYDLODEOH��WKH�HFRQRPLF�YDOXH�RI�WKHVH�DVVHWV�FDQ
EH�GHULYHG�IURP�WKH��²�GLVFRXQWHG�²�VXP�RI�QHW� UHWXUQV��REWDLQHG�IURP�WKHLU�SRWHQWLDO�XVH� LQ
SURGXFWLRQ���,W�LV�DW�WKLV�YDOXH�WKDW�D�QDWXUDO�DVVHW�VXFK�DV�D�PLQHUDO�GHSRVLW�RU�D�WLPEHU�WUDFW
ZRXOG� EH� WUDGHG� LI� D� PDUNHW� H[LVWHG� IRU� WKH� DVVHW�� � 0DUNHW� YDOXDWLRQ� WHFKQLTXHV� DUH� DOVR
DSSOLHG� WR� FKDQJHV� LQ� DVVHW� YDOXHV�� FDXVHG� LQ� SDUWLFXODU� E\� GHSOHWLRQ�� L�H�� WKHLU� QRQ�
VXVWDLQDEOH�XVH���7KHVH�YDOXH�FKDQJHV�UHSUHVHQW�ORVVHV�LQ�WKH�LQFRPH�VSLQQLQJ�FDSDFLW\�RI�DQ
HFRQRPLF� DVVHW�� � 'HSOHWLRQ� FRVW� DOORZDQFHV� UHIOHFW� WKXV� D� ZHDN� VXVWDLQDELOLW\� FRQFHSW�
FDOOLQJ�IRU�WKH�UHLQYHVWPHQW�RI�HQYLURQPHQWDO�FRVW�LQ�DQ\�LQFRPH�JHQHUDWLQJ�DFWLYLW\�VXFK�DV
FDSLWDO�IRUPDWLRQ�RU�ILQDQFLDO�LQYHVWPHQW�

0DLQWHQDQFH� YDOXDWLRQ� SHUPLWV� WKH� FRVWLQJ� RI� ORVVHV� RI� HQYLURQPHQWDO� IXQFWLRQV� WKDW� DUH
W\SLFDOO\�QRW�WUDGHG�LQ�PDUNHWV��'HDOLQJ�RQO\�ZLWK�PDUNHWHG�QDWXUDO�UHVRXUFHV�ZRXOG�UHGXFH
GUDVWLFDOO\�HFRQRPLF�DQDO\VLV�FRQFHUQHG�ZLWK�VFDUFH�JRRGV�DQG�VHUYLFHV��ZKHWKHU�WUDGHG�RU
QRW���1RWDEO\�LQ�LQGXVWULDOL]HG�FRXQWULHV��HQYLURQPHQWDO�H[WHUQDOLWLHV�RI�SROOXWLRQ�FDQ�LQGHHG�EH
RI� IDU� JUHDWHU� LPSRUWDQFH� WKDQ� QDWXUDO� UHVRXUFH�GHSOHWLRQ�� 7KH� 6(($�GHILQHV�PDLQWHQDQFH
FRVW�DV� WKRVH�WKDW�´ZRXOG�KDYH�EHHQ� LQFXUUHG� LI� WKH�HQYLURQPHQW�KDG�EHHQ�XVHG� LQ� VXFK�D
ZD\�DV�QRW�WR�KDYH�DIIHFWHG�LWV�IXWXUH�XVHµ��8QLWHG�1DWLRQV�������SDUD������

0DLQWHQDQFH�FRVWV�DUH�WKH�PLVVHG�RSSRUWXQLW\�FRVWV�RI�DYRLGLQJ�WKH�HQYLURQPHQWDO� LPSDFWV
FDXVHG� GXULQJ� WKH� DFFRXQWLQJ� SHULRG�� 7KH\� UHIHU� WR� EHVW�DYDLODEOH� WHFKQRORJLHV� RU
SURGXFWLRQ� SURFHVVHV� ZLWK� ZKLFK� WR� DYRLG�� PLWLJDWH� RU� UHGXFH� HQYLURQPHQWDO� LPSDFWV�� 2I
FRXUVH��WKHVH�FRVWV�DUH�K\SRWKHWLFDO�VLQFH�HQYLURQPHQWDO�LPSDFWV�GLG�RFFXU���7KH\�DUH�XVHG�
KRZHYHU��WR�ZHLJKW�DFWXDO�HQYLURQPHQWDO�LPSDFWV��JHQHUDWHG�GXULQJ�WKH�DFFRXQWLQJ�SHULRG
E\�GLIIHUHQW�HFRQRPLF�DJHQWV��7KRVH�DJHQWV�GLG�QRW�LQWHUQDOL]H�WKHVH�FRVWV�LQWR�WKHLU�EXGJHWV
EXW�VKRXOG�KDYH�GRQH�VR�IURP�VRFLHW\·V�SRLQW�RI�YLHZ��$V�ZLWK�GHSUHFLDWLRQ�DOORZDQFHV�IRU�WKH
ZHDU� DQG� WHDU� RI� SURGXFHG� FDSLWDO� VXFK� FRVWLQJ� FDQ� EH� VHHQ� DV� HVWDEOLVKLQJ� WKH� IXQGV
UHTXLUHG�IRU�UH�LQYHVWLQJ�LQ�FDSLWDO�PDLQWHQDQFH�

&RQWLQJHQW�DQG�UHODWHG�GDPDJH�YDOXDWLRQV�ZHUH�DOVR�GLVFXVVHG�LQ�WKH�6(($��7KHVH�YDOXDWLRQV
KDYH�EHHQ�DSSOLHG� LQ�FRVW�EHQHILW�DQDO\VHV�RI�SDUWLFXODU�SURMHFWV�DQG�SURJUDPPHV�EXW�DUH
KDUGO\�DSSOLFDEOH�LQ�SUDFWLFH�DW�WKH�QDWLRQDO�OHYHO��7KH\�UHIHU�WR�WKH�XOWLPDWH�ZHOIDUH�HIIHFWV
�GDPDJHV��RI�HQYLURQPHQWDO� LPSDFWV��ZKLFK�DUH�TXLWH� LPSRVVLEOH� WR� WUDFH�EDFN� WR�FDXVLQJ
DJHQWV�� &RQWLQJHQW� � YDOXDWLRQV� DUH� DOVR� LQFRQVLVWHQW� ZLWK� PDUNHW� SULFHV� EHFDXVH� RI� WKHLU
LQFOXVLRQ� RI� FRQVXPHU� VXUSOXV� DQG� IDFH� ZHOO�NQRZQ� SUREOHPV� RI� IUHH�ULGHU� DWWLWXGHV� DQG
FRQVXPHU� LJQRUDQFH��0L[LQJ�WKHVH�¶FRVW�ERUQH·�YDOXDWLRQV�ZLWK�¶FRVW�FDXVHG·��PDLQWHQDQFH
FRVW�� YDOXDWLRQV� FUHDWHV� DJJUHJDWHV�ZKLFK� DUH� QHLWKHU� SHUIRUPDQFH� QRU�ZHOIDUH�PHDVXUHV
DQG�TXLWH�LPSRVVLEOH�WR�LQWHUSUHW��%DUWHOPXV�������S�������

0DUNHW� DQG� PDLQWHQDQFH� YDOXDWLRQV� FDWHU� WR� WKH� JHQHUDO� VXVWDLQDELOLW\

JRDO�RI�FDSLWDO�PDLQWHQDQFH���%H\RQG�WKLV�JRDO��WKHVH�YDOXDWLRQV�GR�QRW�VHW��LQ

SULQFLSOH���� WDUJHWV� IRU� UHGXFLQJ� PDWHULDO� LQSXWV� RU� RXWSXWV� �GLVFKDUJHV�� RI

HFRQRPLF�DFWLYLW\�� �5DWKHU� WKDQ�GHWHUPLQLQJ�H[RJHQRXVO\� �E\�JRYHUQPHQWDO

RU�H[SHUWRFUDWLF� ILDW�� WKH�QHHG� IRU�HQYLURQPHQWDO� VHUYLFHV��HFRQRPLF�DJHQWV

WKHPVHOYHV� DUH� WR� GHFLGH� ²� WKURXJK� PDUNHW� QHJRWLDWLRQ� ²� KRZ� PXFK� WKH\

�������������������������������������������
15 In practice, some standard for practical assessments of non-sustainabilities in resource use and pollution had

to be set in case studies of environmental accounting.
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ZDQW��DQG�FDQ��WR�VXSSO\�DQG�XVH�RI�WKHVH�VHUYLFHV���%XGJHWDU\�FRQVWUDLQWV�ZLOO

SURPSW� WKHP� WR�DFFRXQW� IRU�DOO�RSWLRQV�DQG�SURGXFWV� VLPXOWDQHRXVO\�� WR� WKH

H[WHQW�WKH\�DUH�DZDUH�RI�WKHP��2I�FRXUVH�� ODFN�RI�PDUNHW� WUDQVSDUHQF\�DQG

RWKHU�� H�J�� PRQRSROLVWLF�� PDUNHW� LPSHUIHFWLRQV� ZLOO� LQ� PRVW� FDVHV� SUHYHQW

DFKLHYLQJ� D� 3DUHWR�RSWLPDO� HTXLOLEULXP�� EXW� LQGLYLGXDOV� ZLOO� VWLOO� KDYH� D

VLJQLILFDQW�VD\�LQ�ZKDW�DQG�KRZ�PXFK�VKRXOG�EH�SURGXFHG�DQG�FRQVXPHG�

7KH� H[WHQW� WR� ZKLFK� LQGLYLGXDO� SUHIHUHQFHV� VKRXOG� EH� RYHUUXOHG� E\

JRYHUQPHQWDO�UXOLQJ�²�D�GH�IDFWR�WUDQVLWLRQ�IURP�YDOXDWLRQ�WR�HYDOXDWLRQ�²�LV�RI

FRXUVH�D�SROLWLFDO�TXHVWLRQ���$V�DOUHDG\�GLVFXVVHG��LQ�VHFWLRQ�������VRFLDO�QRUPV

ZLOO�KDYH� WR� VHW�D�QRUPDWLYH� IUDPHZRUN� IRU�HFRQRPLF�DFWLYLW\� WR�HQVXUH� WKDW

GLIILFXOW�WR�DVVHVV�VRFLDO�DQG�FXOWXUDO�DPHQLWLHV�DQG�LQVWLWXWLRQV��ODZ�DQG�RUGHU�

DUH�DYDLODEOH�LQ�VXIILFLHQW�TXDQWLW\�DQG�TXDOLW\�

��� 2SWLPDO�UHVRXUFH�FRQVXPSWLRQ�DQG�SROOXWLRQ�OHYHOV

����� $OORFDWLYH�HIILFLHQF\�WKURXJK�HQYLURQPHQWDO�FRVW�LQWHUQDOL]DWLRQ

1DWXUDO� UHVRXUFH� HFRQRPLFV� GHDOV� ZLWK� WKH� TXHVWLRQ� RI� GHWHUPLQLQJ� WKH

RSWLPDO� XVH� RI� DQ� H[KDXVWLEOH� UHVRXUFH� OLNH� DQ� RLO� GHSRVLW�� 7KH� LGHD� LV� WR

SUHGLFW� SULFH� DQG� �H[WUDFWLRQ�� FRVW� GHYHORSPHQW� DQG� WR� GLVWULEXWH

H[WUDFWLRQ�KDUYHVW�RYHU� WLPH� VR�DV� WR�PD[LPL]H� WKH�QHW�SUHVHQW� YDOXH�RI� WKH

UHVRXUFH�VWRFN��$V�LQGLFDWHG�DERYH��VXFK�RSWLPL]LQJ�EHKDYLRXU� LV�DVVXPHG�LQ

PDUNHW� YDOXDWLRQ� RI� HFRQRPLF� QDWXUDO� UHVRXUFHV� E\� WKH� 6(($� �HYHQ� LQ� WKH

DEVHQFH� RI� PDUNHWV� IRU� UHVRXUFH� VWRFNV��� 5DWLRQDO� EHKDYLRXU� DQG� PDUNHW

NQRZOHGJH�RI� WKH�RZQHUV� RI� QDWXUDO� UHVRXUFHV�ZRXOG� HQVXUH�� XQGHU� SHUIHFW

PDUNHW�FRQGLWLRQV��DQ�RSWLPDO�XVH�RI� UHVRXUFHV��PD[LPL]LQJ� �GLVFRXQWHG��QHW

UHWXUQV� DW� DQ\� SRLQW� RI� WLPH�� 6LQFH� WKLV� LV� FRQYHQWLRQDO� HFRQRPLF� WKHRU\� RI

UHVRXUFH�HFRQRPLFV�LW��LV�QRW�IXUWKHU�SXUVXHG�KHUH�

+RZHYHU�� PDUNHWV� GR� QRW� H[KLELW� SHUIHFW� FRQGLWLRQV� DQG� GR� QRW�� LQ

JHQHUDO�� JXDUDQWHH� ORQJ�WHUP� VXVWDLQDELOLW\� RI� HFRQRPLF� SHUIRUPDQFH�� $V

DOUHDG\�GLVFXVVHG��WKHUH�DUH�WZR�EDVLF�DSSURDFKHV�WR�DVVHVVLQJ�PDUNHW�IDLOXUH

LQ�WKLV�UHJDUG�

���� 7R�GHWHUPLQH� VXVWDLQDELOLW\� WDUJHWV�RU� FRQVWUDLQWV�DQG� WR�PRGHO�PLQLPXP

FRVWV� RI� FRPSO\LQJ� ZLWK� WKHVH� FRQVWUDLQWV� ²� D� FRVW� HIILFLHQF\� DQDO\VLV�� ,I

VRPH� NLQG� RI� REMHFWLYH� IXQFWLRQ� FDQ� EH� IRXQG�ZLWK� ZKLFK� WR� ZHLJKW� RU

SULFH�WKH�RXWFRPHV�RI�SURGXFWLRQ�DFWLYLWLHV��WKH�PD[LPXP�YDOXH�RI�WKHVH

RXWFRPHV�FRXOG�EH�GHWHUPLQHG�
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��� $OWHUQDWLYHO\�� UHVRXUFH� XVH�� L�H�� UHVRXUFH� GHSOHWLRQ� DQG� UHODWHG

H[WHUQDOLWLHV��FRXOG�EH�FRVWHG��DV� LQ�JUHHQ�DFFRXQWLQJ��DQG�DOORFDWHG�WR

WKH�FDXVLQJ�DJHQWV�DFFRUGLQJ�WR�WKH�SROOXWHU�XVHU�SD\V�SULQFLSOH�

,QWURGXFLQJ�HQYLURQPHQWDO�FRVWV�LQWR�FRQYHQWLRQDO�LQSXW�RXWSXW�DQDO\VLV�RU

�OHVV� SUDFWLFDO�� &RPSXWDEOH� *HQHUDO� (TXLOLEULXP� �&*(�� PRGHOV� ZRXOG

LQGLFDWH�WKH�SURGXFWLRQ�DQG�FRQVXPSWLRQ�SDWWHUQV�WR�EH�DWWDLQHG��DIWHU�FRVW

LQWHUQDOL]DWLRQ�� WKURXJK�PDUNHW� �XWLOLW\�� SURILW�PD[LPL]LQJ�� EHKDYLRXU�� ,W� ZRXOG

DOVR� LQGLFDWH� ´RSWLPDOµ� �LQ� OLQH� ZLWK� PRGHO� DVVXPSWLRQV�� OHYHOV� RI� QDWXUDO

UHVRXUFH�XVH�DQG�SROOXWLRQ�DIWHU�WDNLQJ�HQYLURQPHQWDO�FRVWV��DV�ZHOO�DV�WKH�QHW

EHQHILWV� RI� SURGXFWLRQ� DQG� FRQVXPSWLRQ� ´LQWR� DFFRXQWµ���� 6XFK� PRGHOOLQJ

ZRXOG� SURYLGH� DQ� LQGLFDWLRQ� RI� WKH� FRQVHTXHQFHV� RI� VHWWLQJ� PDUNHW

LQVWUXPHQWV� DQG�RU� VXVWDLQDELOLW\� VWDQGDUGV� DW� OHYHOV� GHWHUPLQHG� E\� FRVW

DVVHVVPHQWV� LQ� HQYLURQPHQWDO� DFFRXQWV�� 3ROLF\� LQVWUXPHQWV�� QRWDEO\� PDUNHW�

EDVHG� ILQDQFLDO� �GLV�LQFHQWLYHV�� DUH� WR� SURPSW� HFRQRPLF� DJHQWV� LQWR

LQWHUQDOL]LQJ�HQYLURQPHQWDO�FRVW�� WKH\�DUH�GLVFXVVHG� LQ� WKH� IROORZLQJ�FKDSWHU�

7KH�REMHFWLYH� LV� LQ�DOO�FDVHV�WR� LPSOHPHQW�VXVWDLQDELOLW\�JRDOV�PRUH�HIILFLHQWO\

WKURXJK�PDUNHW�IRUFHV�WKDQ�E\�UHPRWH�EXUHDXFUDFLHV�

������ 2SWLPDO�UHVRXUFH�FRQVXPSWLRQ�DQG�GHPDWHULDOL]DWLRQ

(FRQRPLF�RSWLPDOLW\�LQ�UHVRXUFH�XVH�FDQ�RQO\�EH�VSHFLILHG�LQ�FRVW�SULFH�WHUPV�

3K\VLFDO� WDUJHWV� RI� UHVRXUFH� XVH� RI� PDWHULDO� UHGXFWLRQ� FRXOG� LQ� SULQFLSOH

DSSUR[LPDWH� WKRVH� UHVRXUFH�FRQVXPSWLRQ� OHYHOV�ZKLFK� XQGHUOLH� WKH� RSWLPDO

�PLQLPXP�FRVW��PD[LPXP� LQFRPH�� OHYHOV� RI� HFRQRPLF�PRGHOV�� 7KH� LGHD� RI

GHPDWHULDOL]DWLRQ� LV�� KRZHYHU�� WR� FLUFXPYHQW� FRQWURYHUVLDO� YDOXDWLRQ� RI� QRQ�

PDUNHW� DFWLYLWLHV� DQG� SUHVVXUHV�� 7KHUHIRUH�� LQGHSHQGHQW� �´H[RJHQRXVµ�� ²

SK\VLFDO� ²� WDUJHWV� DQG� UXOHV� KDYH� EHHQ� DGYDQFH� WR� HQVXUH� WKH� ORQJ�WHUP

DYDLODELOLW\� RI� QDWXUDO� UHVRXUFHV�� 6XFK� ´VXVWDLQDEOH� PDQDJHPHQW� UXOHVµ

�%DUELHU�������'DO\�������3HDUFH�DQG�7XUQHU�������0HDGRZV�HW�DO��������ZHUH

GHVLJQHG�QRW�RQO\�WR�VDIHJXDUG�WKH�HIILFLHQF\�RI�WKH�¶HFRVSKHUH·�DV�D�QDWXUDO

SURGXFWLRQ�V\VWHP��EXW� ����DOVR� [WR]�HPSKDVL]H� WKH�QHHG� WR�SUHVHUYH� WKH�YLWDO

IXQFWLRQV� RI� RXU� ¶QDWXUDO� FDSLWDO� VWRFN·� IRU� WKH� VDNH� RI� IXWXUH� JHQHUDWLRQVµ

�(QTXHWH�&RPPLVVLRQ��������7KH�UXOHV�VSHFLI\�LQ�SDUWLFXODU�WKDW

���� WKH� GHSOHWLRQ� UDWHV� RI� UHQHZDEOH� UHVRXUFHV� VKRXOG� QRW� H[FHHG� WKHLU

QDWXUDO� UHQHZDO� UDWHV�� 7KLV� LV� WDQWDPRXQW� WR� SUHVHUYLQJ� WKH� HFRORJ\·V

�������������������������������������������
16 Optimal levels of pollution and economic activity are in principle achieved by an optimal (Pigovian) tax rate. Textbook

knowledge tells us that the determination of such a tax rate is hardly possible in practice. A number of pragmatic tools
have been advanced, therefore, for “second-best solutions”, notably the Baumol-Oates (1988) standard setting and
costing. See also for a discussion of the transition from optimality to sustainability, Bartelmus (1997).
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HIILFLHQF\�� L�H�� �DW� OHDVW�� WR� VDIHJXDUGLQJ� WKH� HFRORJLFDO� FDSLWDO� DQG� LWV

VHUYLFHV�� 2QH� KDV� WR� FRQVLGHU� WKDW� WKH� H[WUDFWLRQ�KDUYHVW� RI� UHQHZDEOH

UHVRXUFHV� LV� FRQQHFWHG� ZLWK� WKH� XVH� RI� QRQ�UHQHZDEOH� UHVRXUFHV� E\

VHYHUDO�WHFKQRORJLFDO�DQG�QDWXUDO�IDFWRUV��H�J��IRVVLO�HQHUJ\��HURVLRQ��

��� WKH�FRQVXPSWLRQ�RI�QRQ�UHQHZDEOH� UHVRXUFHV� VKRXOG�EH� OLPLWHG� WR� OHYHOV

DW� ZKLFK� WKH\� FDQ� HLWKHU� EH� UHSODFHG� E\� SK\VLFDOO\� RU� IXQFWLRQDOO\

HTXLYDOHQW�UHQHZDEOH�UHVRXUFHV�RU�ZKHUH�FRQVXPSWLRQ�FDQ�EH��SDUWLDOO\�

RIIVHW�E\�LQFUHDVLQJ�WKHLU�SURGXFWLYLW\��7KLV�UXOH�VKRXOG�HQDEOH�WKH�WUDQVLWLRQ

IURP� ´ROGµ� WHFKQRORJ\�� EDVHG� PDLQO\� RQ� QRQ�UHQHZDEOH� UHVRXUFHV�

WRZDUGV�´VXVWDLQDEOHµ�WHFKQRORJ\��EDVHG�RQ�UHQHZDEOH�UHVRXUFHV��)URP�D

´ZHDN�VXVWDLQDELOLW\µ�SRLQW�RI�YLHZ�� WKLV� UXOH�DVVXPHV� WKDW�QRQ�UHQHZDEOH

QDWXUDO� FDSLWDO� VWRFNV� FDQ� EH� VXEVWLWXWHG� E\� SURGXFHG� FDSLWDO� VWRFNV�

)URP� D� ´VWURQJ� VXVWDLQDELOLW\µ� SRLQW� RI� YLHZ�� WKH� XVH� RI� QRQ�UHQHZDEOH

UHVRXUFHV�VKRXOG�EH�UHGXFHG�WR�D�PLQLPXP��WDNLQJ�D�QRUPDWLYH��SROLWLFDO

VWDQG� RQ� ZKDW� DUH� WKH� PLQLPXP� QHHGV� RI� WKH� FXUUHQW� DQG� IXWXUH

JHQHUDWLRQV�

��� WKH� UHOHDVH� RI� VXEVWDQFHV� WR� WKH� HQYLURQPHQW� VKRXOG� QRW� H[FHHG� WKH

DEVRUSWLRQ� RU� DVVLPLODWLRQ� FDSDFLWLHV� RI� QDWXUDO� V\VWHPV�� WDNLQJ� LQWR

FRQVLGHUDWLRQ� DOO� WKHLU� IXQFWLRQV�� 7KH� DSSOLFDWLRQ� RI� WKH� WKLUG

´PDQDJHPHQW�UXOHµ�LV�KDPSHUHG�E\�XQFHUWDLQWLHV�LQ�GHILQLQJ�WKH�´FULWLFDO

ORDGVµ�RI�GLIIHUHQW�HFRV\VWHPV��VHH�VHFWLRQ������
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�� (8�SROLFLHV�IRU�HQYLURQPHQWDO�DQG�UHVRXUFH
PDQDJHPHQW

���� 6RPH�VWUDWHJLF�FRQVLGHUDWLRQV

:H�GHVFULEHG�QRQ�VXVWDLQDELOLWLHV�RI�HFRQRPLF�DFWLYLW\�DV�WKH�UHVXOW�RI�OLPLWHG

DYDLODELOLW\� RI� HQYLURQPHQWDO� DVVHWV� DQG� WKHLU� VHUYLFHV�� 7KHVH� OLPLWV� FDQ� DQG

KDYH�EHHQ�DVVHVVHG�E\�FRVWLQJ�DVVHW�VFDUFLW\�LQ�WHUPV�RI�FDSLWDO�FRQVXPSWLRQ

DQG� E\� FRPSDULQJ� GHPDWHULDOL]DWLRQ� ZLWK� ZRUOG�ZLGH� DFFHVV� WR

HQYLURQPHQWDO� IXQFWLRQV�� ,Q� SULQFLSOH�� WKHUH� DUH� WKUHH� RSWLRQV� LQ� DGGUHVVLQJ

WKHVH�OLPLWV��%DUWHOPXV�����D��

² LJQRULQJ�WKH�OLPLWV�−�PXGGOLQJ�WKURXJK

² SXVKLQJ�WKH�OLPLWV�−�VHDUFKLQJ�IRU�HFR�HIILFLHQF\

² FRPSO\LQJ�ZLWK�WKH�OLPLWV�−�DWWDLQLQJ�VXIILFLHQF\�

0DQ\� OLEHUDO�HFRQRPLVWV� VHHP� WR�EHOLHYH� WKDW�PXGGOLQJ� WKURXJK�� L�H�� MXVW

UHDFWLQJ�WR�WKH�ZRUVW�HQYLURQPHQWDO�V\PSWRPV�ZKHQ�WKH\�RFFXU��LV�SUHIHUDEOH

WR�KHDY\�KDQGHG�JRYHUQPHQWDO�LQWHUIHUHQFH�ZLWK�LQGLYLGXDO�GHFLVLRQ�PDNLQJ�

$Q�DWWHPSW�DW�MXVWLI\LQJ�VXFK�ODLVVH]�IDLUH�HPSLULFDOO\�ZDV�PDGH�E\�DGYDQFLQJ

WKH� VR�FDOOHG� (QYLURQPHQWDO�.X]QHWV�&XUYH� �(.&�� K\SRWKHVLV�� 7KH� (.&

K\SRWKHVLV�VXJJHVWV�WKDW��RQFH�D�FHUWDLQ�OHYHO�RI�HFRQRPLF�GHYHORSPHQW�KDV

EHHQ� UHDFKHG�� IXUWKHU� HFRQRPLF� JURZWK� SURGXFHV� DQ� DXWRPDWLF

LPSURYHPHQW� LQ� HQYLURQPHQWDO� TXDOLW\���� 7KH� DXWRPDWLFLW\� LV� H[SODLQHG� E\

VWUXFWXUDO� FKDQJH� �SRVVLEO\� WRZDUGV� D� VHUYLFH�RULHQWHG� DQG� WKXV

GHPDWHULDOL]HG�HFRQRP\��WKDW�LV�EURXJKW�DERXW�E\�WKH�WUDQVLWLRQ�IURP�SRYHUW\

WR�SURVSHULW\�

0RVW� UHFHQW�DVVHVVPHQWV�FRQILUP��KRZHYHU�� WKDW� WKH�HYLGHQFH�IRU�(.&V� LV

IDU�IURP�FRQFOXVLYH����7KH�UHDVRQV�DUH��DPRQJ�RWKHUV��XQFHUWDLQW\�DERXW�ZKDW

UHDOO\�FDXVHV� WKH�(.&�HIIHFW�� 7KLV� LQFOXGHV� WKH� UROH�RI�JURZWK�LQGXFHG�SROLF\

UHVSRQVHV�� WKH� XVH� RI� HPLVVLRQ� GDWD� WR� PHDVXUH� FKDQJH� LQ� HQYLURQPHQWDO

�������������������������������������������
17 Named after Kuznets’s (1955) similar assessment of a (inverted U-curve) correlation between the level and

distribution of income.
18 See notably a special edition of (FRORJLFDO�(FRQRPLFV�25 (2) (1998) and also Perrings (1998).
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TXDOLW\�� DQG� GLIILFXOW�WR�NQRZ� DQG� �PHDVXUH� ORQJ�WHUP� LUUHYHUVLELOLWLHV� IURP

FXUUHQW�SROOXWLRQ�SDWWHUQV�

$V�WHPSWLQJ�DV� LW�PD\�VHHP�WR� OLEHUDO�HFRQRPLVWV�� OHDYLQJ�WKH�VROXWLRQ�RI

HQYLURQPHQWDO�FRQFHUQV�WR�XQIHWWHUHG�PDUNHWV�LV�SUREDEO\�D�´IRROKDUG\�ZD\µ

WR� OHDUQ�DERXW� WUDQVJUHVVLRQV�RI�HQYLURQPHQWDO� OLPLWV� �3HUULQJV� ������S�� �����$

ILUVW� VWHS� WRZDUG� WDFNOLQJ� GHPDWHULDOL]DWLRQ� DQG� FDSLWDO� PDLQWHQDQFH� LV� WR

UHFDVW�WKHVH�QRWLRQV�LQ�PRUH�VWUDWHJLF�WHUPV��5HGXFHG�XVH�RI�PDWHULDOV�FDQ�EH

DFKLHYHG�E\�WHFKQRORJLHV�ZKLFK�JHQHUDWH�WKH�VDPH�RU�HYHQ�EHWWHU�XOWLPDWH

´VHUYLFHVµ� IURP� SK\VLFDO� RXWSXWV� ZLWK� OHVV� UHVRXUFH� LQSXWV�� 6XFK� LQFUHDVH� LQ

UHVRXUFH� SURGXFWLYLW\�� IDFLOLWDWHG� E\� LQQRYDWLYH� WHFKQRORJLHV�� LV� WKH� PLUURU

LPDJH�RI�D�GHFUHDVH� LQ�PDWHULDO� LQWHQVLW\�RI�SURGXFWLRQ�−� WKH�REMHFW�RI� WKH
:XSSHUWDO� ,QVWLWXWH·V� 0,36� DSSURDFK� WR� IXUWKHULQJ� HFR�HIILFLHQW� SURGXFWLRQ

SURFHVVHV��6FKPLGW�%OHHN�HW�DO��������

)RU�SROLF\�SXUSRVHV�WKH�TXHVWLRQ� LV� WR�ZKDW�H[WHQW�HQYLURQPHQWDOO\�VRXQG

LQQRYDWLRQ�FDQ�EH�VWHHUHG� LQWR�D�GHVLUDEOH�GLUHFWLRQ�� IRU� LQVWDQFH�E\�PDUNHW

LQFHQWLYHV� RU� GLVLQFHQWLYHV�� ,W� LV� JHQHUDOO\� KHOG�� KRZHYHU�� WKDW� WHFKQRORJ\

DORQH� FDQQRW� EH� WKH� VDYLRXU�� LW� QHHGV� WR� EH� UHLQIRUFHG� E\� PRUH� RU� OHVV

YROXQWDU\� UH�HYDOXDWLRQ� RI� FRQVXPSWLRQ� OHYHOV� DQG� WKH� GHYHORSPHQW� RI

VXVWDLQDEOH�FRQVXPSWLRQ�SDWWHUQV��´(FR�HIILFLHQF\µ�LQ�SURGXFWLRQ�QHHGV�WR�EH

FRPELQHG�ZLWK�´VXIILFLHQF\µ�LQ�ILQDO�FRQVXPSWLRQ��2WKHUZLVH��HIILFLHQF\�JDLQV

FRXOG�EH�RIIVHW�E\� LQFUHDVHG�FRQVXPSWLRQ��PDGH�SRVVLEOH�E\�WKH�YHU\�VDPH

HIILFLHQF\�JDLQV�

���� 3ULQFLSOHV�RI�6XVWDLQDEOH�5HVRXUFH�0DQDJHPHQW��650�

+LVWRULFDOO\��PDWHULDOV�PDQDJHPHQW�SROLF\�DGGUHVVHG� WKH� WDLO�HQG�RI� VRFLHWDO

WKURXJKSXW�� L�H�� ZDVWH�PDQDJHPHQW� WKURXJK� FRQWUROOHG� ZDVWH� GLVSRVDO�� )RU

LQVWDQFH��*HUPDQ\
V������:DVWH�$FW�DVVLJQHG�KLJK�SULRULW\� WR�ZDVWH�GLVSRVDO

DQG� UHF\FOLQJ�� 7KH� .UHLVODXIZLUWVFKDIW� $FW� RI� ����� ODWHU� FDOOHG� IRU� WKH

FRPSUHKHQVLYH� UHF\FOLQJ� RI� PDWHULDOV� DQG� SURGXFWV� LQ� WKH� SURGXFWLRQ� DQG

FRQVXPSWLRQ�F\FOH��$W� WKH�(XURSHDQ� OHYHO��D�&RPPXQLW\� 6WUDWHJ\� IRU�:DVWH

0DQDJHPHQW�ZDV�DGRSWHG�E\� WKH�&RPPLVVLRQ� LQ������DQG�VWUHQJWKHQHG� LQ

WKH������UHYLHZ�RI�WKH�VWUDWHJ\��IRFXVLQJ�RQ�UHFRYHU\�RI�PDWHULDOV�UDWKHU�WKDQ

HQHUJ\�FRQVHUYDWLRQ��$OO� LQ�DOO��PRVW� UHJXODWLRQV�RI�ZDVWH�DQG�HQYLURQPHQWDO

SROLF\�DGGUHVVHG�VSHFLILF�ZDVWH�DQG�HPLVVLRQV�SUREOHPV��(($�����D��SS������

�����

+RZHYHU�� WKH� LQWHU�UHODWLRQVKLSV�RI�GLIIHUHQW� LQSXW�DQG�RXWSXW� IORZV�RI� WKH

HFRQRP\� UHTXLUH� DQ� LQWHJUDWHG� DSSURDFK� DQG� D� FRPSUHKHQVLYH� V\VWHPV
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SHUVSHFWLYH� ZLWK� UHJDUG� WR� DQDO\VLV� DQG� PDQDJHPHQW�� %DVHG� RQ� VXFK� D

SHUVSHFWLYH��WKH�(QTXHWH�&RPPLVVLRQ�������RI�WKH�*HUPDQ�3DUOLDPHQW�FDOOHG

IRU� D� ´FUDGOH�WR�JUDYHµ�PDWHULDOV� PDQDJHPHQW�� 7KH� (XURSHDQ� (QYLURQPHQW

$JHQF\������D��VWDWHG�LQ�WKLV�FRQWH[W�WKDW�´LQFUHDVLQJ�ZDVWH�TXDQWLWLHV�FDQQRW

EH�VROYHG�LQ�D�VXVWDLQDEOH�ZD\�E\�HIILFLHQW�ZDVWH�PDQDJHPHQW�DQG�UHF\FOLQJ

DORQH�� 7KHUH� LV�DQ�XUJHQW�QHHG� IRU� LQWHJUDWLRQ�RI�ZDVWH�PDQDJHPHQW� LQWR�D

VWUDWHJ\� IRU� VXVWDLQDEOH�GHYHORSPHQW��ZKHUH�ZDVWH�SUHYHQWLRQ�� UHGXFWLRQ�RI

UHVRXUFH�GHSOHWLRQ�DQG�HQHUJ\�FRQVXPSWLRQ�DQG�PLQLPL]DWLRQ�RI�HPLVVLRQV�DW

WKH�VRXUFH�LV�JLYHQ�KLJK�SULRULW\��:DVWH�PXVW�EH�DQDO\VHG�DQG�KDQGOHG�DV�DQ

LQWHJUDWHG� SDUW� RI� WRWDO� PDWHULDO� IORZ� WKURXJK� WKH� VRFLHW\µ� �(($� ����D��

6XVWDLQDEOH� 5HVRXUFH� 0DQDJHPHQW� DLPV� WKXV� DW� UHVWUXFWXULQJ� WKH� PDWHULDO

WKURXJKSXW�RI�HFRQRPLHV�LQ�D�ZD\�WKDW�WKH�UHVRXUFH�UHTXLUHPHQWV�DW�WKH�LQSXW

VLGH� DQG� WKH� JHQHUDWLRQ� RI� HPLVVLRQV� DQG�ZDVWH� DW� WKH� RXWSXW� VLGH� GR� QRW

H[FHHG� WKH� QDWXUDO� DQG� VRFLHWDO� FDSDFLWLHV� IRU� UHSURGXFWLRQ� DQG

DVVLPLODWLRQ���

3UREOHP�VKLIWLQJ�EHWZHHQ�GLIIHUHQW�SURGXFWLRQ� OLQHV��EHWZHHQ�SURGXFWLRQ

DQG�FRQVXPSWLRQ��EHWZHHQ�UHJLRQV�DQG�HQYLURQPHQWDO�PHGLD��ODQG��DLU�DQG

ZDWHU��DQG�EHWZHHQ�WKH�FXUUHQW�DQG�IXWXUH�JHQHUDWLRQV�PXVW�EH�DYRLGHG��$Q

LQWHJUDWHG�DSSURDFK�WR�UHVRXUFH�PDQDJHPHQW�ZRXOG�LQYROYH�UHOHYDQW�DFWRUV

IURP� GLIIHUHQW� VHFWRUV� �YHUWLFDO� LQWHJUDWLRQ� IURP� ´FUDGOH�WR�FUDGOHµ��

,QWHJUDWLRQ� ZRXOG� DOVR� LPSOHPHQW� WKH� DERYH� VWUDWHJLHV�� FRQVLGHULQJ� DOO

UHOHYDQW�IORZV�RI�UHVRXUFHV�DQG�ZDVWHV�HPLVVLRQV��KRUL]RQWDO�LQWHJUDWLRQ��

$V� VKRZQ� DERYH�� WKH� FXUUHQW� VWDWXV� RI� LQGXVWULDOL]HG� HFRQRPLHV� FDQ� EH

FKDUDFWHUL]HG�DV�XQVXVWDLQDEOH�ZLWK�UHJDUG�WR�WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH

UHVRXUFH� UHTXLUHPHQWV� DQG� UHVLGXDOV�� 6XVWDLQDELOLW\� UHTXLUHV� WKHUHIRUH� D

VLJQLILFDQW� UHGXFWLRQ� RI� SULPDU\� UHVRXUFH� UHTXLUHPHQWV�� $� )DFWRU� �� WR� ��

LQFUHDVH�LQ�UHVRXUFH�SURGXFWLYLW\�ZDV�SURSRVHG�IRU�LPSOHPHQWDWLRQ�ZLWKLQ�WKH

QH[W����WR����\HDUV��7KH�)DFWRU������JRDO�KDV�DWWUDFWHG�ZLGH�DWWHQWLRQ��,W�ZDV

PHQWLRQHG� E\� WKH� 6SHFLDO� 6HVVLRQ� RI� WKH� 8QLWHG� 1DWLRQV� *HQHUDO� $VVHPEO\

�81*$66�������DQG�WKH�:RUOG�%XVLQHVV�&RXQFLO� IRU�6XVWDLQDEOH�'HYHORSPHQW

�:%&6'� ������� 7KH� HQYLURQPHQWDO�PLQLVWHUV� RI� WKH�2(&'� ������� DQWLFLSDWHG

SURJUHVV� WRZDUGV� WKLV� HQG�� ,Q� -DSDQ�� D� )DFWRU���� ,QVWLWXWH� ZDV� IRXQGHG�

6HYHUDO� FRXQWULHV� LQFOXGHG� WKH� JRDO� LQ� SROLWLFDO� SURJUDPPHV� �H�J�� $XVWULD�

1HWKHUODQGV�� )LQODQG�� 6ZHGHQ��� ,Q� 6FDQGLQDYLDQ� FRXQWULHV�� UHVHDUFK� ZDV

ODXQFKHG� E\� WKH� 1RUGLF� &RXQFLO� ������� WR� WHVW� WKH� IHDVLELOLW\� RI� )DFWRU� ����

LPSOHPHQWDWLRQ�� ,Q� *HUPDQ\�� WKH� GUDIW� IRU� DQ� HQYLURQPHQWDO� SROLF\

�������������������������������������������
19 Cf. the “management rules”, elaborated in section 3.3.2.
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SURJUDPPH� �)HGHUDO� 0LQLVWU\� ������ UHIHUV� WR� D� IDFWRU� RI� ���� LQ� SURGXFWLYLW\

LQFUHDVH�RI�QRQ�UHQHZDEOH�UDZ�PDWHULDOV��GXULQJ������WR�������

7KH�FXUUHQW�VXVWDLQDELOLW\�VWDWXV�RI� LQGXVWULDOL]HG�DQG�GHYHORSLQJ�FRXQWULHV

FDQ� DOVR� EH� FKDUDFWHUL]HG� E\� WKH� SK\VLFDO� JURZWK� RI� WKH� VWRFN� RI� GXUDEOH

SURGXFWV�� $V� VKRZQ� LQ� VHFWLRQ� ���� DQG�$QQH[� ,�� WKLV� LV� EHFDXVH� WKH� LQSXW� RI

PDWHULDOV�PD\�H[FHHG�WKH�RXWSXW�RI�ZDVWH�DQG�HPLVVLRQV�WR�WKH�HQYLURQPHQW

�EHFDXVH�RI�´IL[LQJµ�PDWHULDOV�LQ�DGGLWLRQDO�EXLOGLQJV�DQG�LQIUDVWUXFWXUHV����7ZR

SROLF\� LPSOLFDWLRQV�DUH�WKH�FRQVHTXHQFH�RI�PDWHULDO�DFFXPXODWLRQ��)LUVW�� WKH

SK\VLFDO� JURZWK� PXVW� EH� KDOWHG�� HYHQWXDOO\�� EHFDXVH� WKH� H[WHQVLRQ� RI� WKH

WHFKQRVSKHUH� GLPLQLVKHV� WKH� H[LVWLQJ� VSDFH� IRU� OLIH�VXVWDLQLQJ� IXQFWLRQV�

6HFRQG�� WKH� JURZLQJ� SK\VLFDO� VWRFN� RI� WKH� WHFKQRVSKHUH� FRQVWLWXWHV� IXWXUH

ZDVWH�SUREOHPV��650�DLPV�WKHUHIRUH�DW�VORZLQJ�GRZQ�WKH�SK\VLFDO�JURZWK�RI

HFRQRPLHV�

&XUUHQWO\�� LQGXVWULDOL]HG� FRXQWULHV� GHSHQG� SUHGRPLQDQWO\� RQ� QRQ�

UHQHZDEOH�DELRWLF�UHVRXUFHV��$�WUHPHQGRXV�SDUW�RI�WKLV�UHVRXUFH�H[WUDFWLRQ�LV

QRW� HYHQ� XVHG�� ´+LGGHQ� IORZVµ� RI� XQXVHG� H[WUDFWLRQ� DIIHFW� WKH� UHVRXUFH

HIILFLHQF\�RI�SULPDU\�SURGXFWLRQ�LQ�PLQLQJ�DQG�TXDUU\LQJ��650�LV�WR�UHGXFH�WKH

SURSRUWLRQ� RI� QRQ�UHQHZDEOH� UHVRXUFHV� DQG� WR� LQFUHDVH� WKH� UHVRXUFH

HIILFLHQF\�RI�SULPDU\�SURGXFWLRQ�

$�VLJQLILFDQW�SURSRUWLRQ�RI�UHVRXUFH�UHTXLUHPHQWV�RI�LQGXVWULDOL]HG�FRXQWULHV

VWHPV� IURP�IRUHLJQ�FRXQWULHV�ZKHUH� UDZ�PDWHULDOV�DUH�H[SRUWHG�ZKLOH�ZDVWHV

DQG� HPLVVLRQV� IURP� WKH� H[WUDFWLRQ� SURFHVV� EXUGHQ� WKH� FRXQWU\� RI� RULJLQ�

&XUUHQWO\��H[SRUWV�RI�LQGXVWULDOL]HG�FRXQWULHV�GR�QRW�EDODQFH�WKH�LPSRUWV�²�DOVR

ZLWK�UHJDUG�WR�WKH�DVVRFLDWHG�KLGGHQ�IORZV��7KLV�LPEDODQFH�LQ�WKH�LPSRUW�DQG

H[SRUW� RI� VXVWDLQDELOLW\� QHHGV� WR� EH� PRQLWRUHG� DQG� XUJHQWO\� DGGUHVVHG� E\

LQWHUQDWLRQDO�UHJLPHV�RI�650��LQFOXGLQJ�DQG�EH\RQG�WKH�(8�

7KH�DPRXQW�RI�QDWXUDOO\�UHQHZDEOH�UHVRXUFHV�FDQ�EH�LQFUHDVHG�RQO\�WR�D

FHUWDLQ� H[WHQW�� GHSHQGLQJ� RQ� QDWXUDO� SURGXFWLRQ� FDSDFLWLHV� DQG� DYDLODEOH

WHFKQRORJLHV�� 3URGXFWLRQ� RI� DJULFXOWXUH�� IRUHVWU\� DQG� ILVKHULHV�� DQG� ZDWHU

VXSSO\�DQG�XVH�DUH�FRPSOH[�SURFHVVHV��$�PLQLPXP�VXSSO\�RI�WKHVH�UHVRXUFHV

QHHGV� WR�EH�DVVXUHG� IRU� VXVWDLQLQJ�SURGXFWLRQ�� 5HVRXUFH�TXDOLW\�FHUWLILFDWHV�

H�J�� IRU� RUJDQLF� IDUPLQJ�� FRXOG� EH� LVVXHG� WR� LQFUHDVH� WKH� SURSRUWLRQ� RI

UHQHZDEOH�UHVRXUFHV�XVHG�LQ�VXVWDLQDEOH�FXOWLYDWLRQ�
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��� 6HDUFKLQJ�IRU�WKH�EHVW�SROLF\�PL[

,QWHJUDWLRQ�LQWR�YDULRXV�SROLF\�ILHOGV�LV�WKH�PHDQV�RI�HIIHFWLYH�LPSOHPHQWDWLRQ

RI� 650�� $Q� LQWHJUDWLYH� SROLF\� IUDPHZRUN� VKRXOG� SURYLGH� JXLGDQFH� DQG

LQFHQWLYHV� IRU� GHPDWHULDOL]DWLRQ� DQG� HFR�HIILFLHQF\�� %URDG�EDVHG

LPSOHPHQWDWLRQ� UHTXLUHV� WKH� LQYROYHPHQW� RI� WKH� PDUNHW�� DQG� V\QHUJLVP� RI

HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�EHQHILWV��WULSOH�ZLQ�VWUDWHJLHV��VKRXOG�EH

XVHG�DV�PXFK�DV�SRVVLEOH�

(FRQRPLF�� ILQDQFLDO�� LQGXVWULDO� DQG� UHJLRQDO� SROLF\� FDQ� DQG� VKRXOG

FRQWULEXWH� WR� VXVWDLQDEOH� UHVRXUFH�PDQDJHPHQW�� 6HFWRUV�ZLWK� KLJK� UHVRXUFH

HIILFLHQF\� FRXOG� EH� VXSSRUWHG� E\� WD[� LQFHQWLYHV�� 3XEOLF� LQYHVWPHQWV� VKRXOG

XVH�GHPDWHULDOL]HG�FRQVWUXFWLRQ�SURFHVVHV��6WUXFWXUDO�FKDQJH�SROLFLHV�IRU��ROG�

LQGXVWULDOL]HG� UHJLRQV� VKRXOG� EH� FRXSOHG� ZLWK� WDUJHWV� IRU� UHVRXUFH

FRQVXPSWLRQ� RI� WKHLU� LQGXVWULHV�� 6XEVLGLHV�� RULJLQDOO\� GHVLJQHG� IRU� VRFLDO

FRQFHUQV�� FRXOG� VXSSRUW� GHPDWHULDOL]DWLRQ�� (8� UHJLRQDO� SROLF\� VKRXOG� WDNH

DFFRXQW� RI� 650� UHTXLUHPHQWV�� &OHDU� DQG� UHOLDEOH� WDUJHWV� VKRXOG� EH� VHW� LQ

DJUHHPHQW� ZLWK� VWDNH�� DQG� VKDUHKROGHUV�� HQFRXUDJLQJ� ORQJ�WHUP�� JUDGXDO�

FRQWLQXRXV� VWHSV� WRZDUGV� HQKDQFLQJ� WKH� VXVWDLQDEOH� PHWDEROLVP� RI� WKH

HFRQRP\�

$W� WKH� VDPH� WLPH�� PRQLWRULQJ�� DFFRXQWLQJ� DQG� FRQWUROOLQJ� RI� UHVRXUFH

HIILFLHQF\�DQG�QDWXUDO�FDSLWDO�PDLQWHQDQFH�VKRXOG�EH� IRVWHUHG�DW�DOO� OHYHOV�

WKH� (XURSHDQ�� QDWLRQDO�� UHJLRQDO� DQG� ORFDO� OHYHOV�� DQG� LQ� SDUWLFXODU� WKH

PLFURHFRQRPLF�OHYHO�RI�HQWHUSULVHV��KRXVHKROGV�DQG�SURGXFWV�

$W� WKH� PLFUR�PHVR�HFRQRPLF� OHYHO�� WKH� FRPSLODWLRQ� RI� HQYLURQPHQWDO

FRVWV� SHUPLWV� WKH� VHWWLQJ� RI� PDUNHW� LQVWUXPHQWV� DW� D� OHYHO� DW� ZKLFK� QDWXUDO

FDSLWDO�FRXOG�EH�SUHVHUYHG�ZLWK�FXUUHQWO\�DYDLODEOH�WHFKQRORJLHV�DQG�PDUNHW

FRQGLWLRQV�� )RU� LQVWDQFH�� VXFK� FRVW� FDOFXODWLRQV� FRXOG� GHIXVH� WKH� FXUUHQW�

HPRWLRQDOO\�ORDGHG�GLVFXVVLRQ�DERXW�HFR�WD[HV�LQ�VHYHUDO�(XURSHDQ�FRXQWULHV�

:KLOH�EHLQJ�PRUH�HIILFLHQW�WKDQ�WRS�GRZQ�UHJXODWLRQ��GUDZEDFNV�LQ�DSSO\LQJ

WKHVH� LQVWUXPHQWV� DUH� WKHLU� WLPH�ODJJHG� HIILFDF\�� KLJK� PRQLWRULQJ� DQG

HQIRUFHPHQW� FRVWV�� VKRUW�VLJKWHGQHVV� RI� HFRQRPLF� DJHQWV�� D� JHQHUDO

UHVLVWDQFH�WR�DQ\�NLQG�RI� WD[DWLRQ�DQG� WKH�QHJOHFW�RI�´HQYLURQPHQWDO�GHEWµ�

L�H�� DFFXPXODWHG� HQYLURQPHQWDO� HIIHFWV� IURP� SUHYLRXV� DFFRXQWLQJ� SHULRGV�

7KH� FRPSDUDWLYH� DGYDQWDJHV� RI� UHJXODWRU\� DQG� LQFHQWLYH� PHDVXUHV� LQ

GLIIHUHQW�VLWXDWLRQV�DQG�DW�GLIIHUHQW�OHYHOV�QHHG�IXUWKHU�H[SORUDWLRQ�

$W� WKH� PDFUR�HFRQRPLF� OHYHO�� WKH� FRPSDULVRQ� RI� WKH� DYDLODELOLW\� RI

GLIIHUHQW� FDWHJRULHV� RI� SURGXFHG� DQG� QRQ�SURGXFHG� QDWXUDO� FDSLWDO

IDFLOLWDWHV� WKH� VHWWLQJ� RI� SULRULWLHV� IRU� H[SORLWDWLRQ� RU�PDLQWHQDQFH� RI� QDWXUDO
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ZHDOWK�� $VVHVVLQJ� RZQHUVKLS� RI� WKHVH� VWRFNV� DOORZV� WR� PDNH� LQIRUPHG

GHFLVLRQV� DERXW� DOORFDWLQJ� SURSHUW\� ULJKWV�� LQ� WKH� FDVH� RI� FRPPRQ�DFFHVV

UHVRXUFHV� ²� LQ� DQ� HTXLWDEOH� IDVKLRQ� DPRQJ� LQGLYLGXDOV�� FRXQWULHV� DQG� WKH

SUHVHQW�DQG�IXWXUH�JHQHUDWLRQV��6XFK�DOORFDWLRQ�LV�QRW�RQO\�D�PDWWHU�RI�HTXLW\

LQ�DVVHVVLQJ�D�WROHUDEOH�´HQYLURQPHQWDO�VSDFHµ�EXW�PLJKW�DOVR�EULQJ�DERXW�D

PRUH� FDULQJ� WUHDWPHQW� RI� WKLV� VSDFH� E\� LWV� RZQHUV�� 7KH� DYDLODELOLW\� RI

SURGXFWLYH� ZHDOWK� DOVR� GHWHUPLQHV� WKH� ORQJ�WHUP� JURZWK� SRWHQWLDO� RI� DQ

HFRQRP\��$�GHFOLQLQJ� �QDWXUDO��FDSLWDO�EDVH�ZRXOG�DOHUW� WR� OLPLWV�RI�JURZWK�

QDWLRQDOO\� DQG� JOREDOO\�� 7KH� :RUOG� %DQN� ������� S�� ���� HYHQ� FRQVLGHUV

FRPSUHKHQVLYH� ZHDOWK� DVVHVVPHQWV� DV� D� QHZ� PRGHO� IRU� ´GHYHORSPHQW� DV

SRUWIROLR�PDQDJHPHQWµ�

&KDQJHV� LQ� VWRFNV� WKURXJK� H[SORLWDWLRQ�� GLVFRYHU\�� JURZWK�� QDWXUDO

GLVDVWHUV� DQG� FDSLWDO� FRQVXPSWLRQ� DUH� SDUWLFXODUO\� LPSRUWDQW� IRU� LQYHVWPHQW

GHFLVLRQV�� DV� LV� FDSLWDO� SURGXFWLYLW\� ZKLFK� LQFOXGHV� QDWXUDO� FDSLWDO�� &DSLWDO

SURGXFWLYLW\� PD\� FKDQJH� DQG� GLIIHU� �DPRQJ� GLIIHUHQW� HFRQRPLF� VHFWRUV�

FRQVLGHUDEO\� DIWHU� LQFRUSRUDWLRQ� RI� QDWXUDO� UHVRXUFH� VWRFNV�� $OWRJHWKHU

GLIIHUHQW�LQYHVWPHQW��SULFH�DQG�JURZWK�SROLFLHV�VKRXOG�EH�WKH�FRQVHTXHQFH�RI

WKLV�LQIRUPDWLRQ�

2EYLRXVO\�QRW�RQH�SROLF\�LQVWUXPHQW�²�EH�LW�IRU�GHPDWHULDOL]DWLRQ�RU�FDSLWDO

PDLQWHQDQFH� ²� ZLOO� VXIILFH� IRU� LPSOHPHQWLQJ� VXVWDLQDEOH� GHYHORSPHQW�� � $Q

DSSURSULDWH� SROLF\� PL[� VKRXOG� FDWHU� WR� WKH� SDUWLFXODU� HQYLURQPHQWDO� DQG

HFRQRPLF� FRQGLWLRQV� DQG� SULRULWLHV� LQ� GLIIHUHQW� FRXQWULHV�� 2I� FRXUVH� VXFK

GLIIHUHQFHV� KDPSHU� DQ\� SROLF\� SUHVFULSWLRQ� EH\RQG� WKH� JHQHULF� GHVFULSWLRQ

SUHVHQWHG�KHUH�

3RVVLEOH�SROLF\�PHDVXUHV�LQ�WKH�ILHOG�RI�UHVRXUFH�PDQDJHPHQW�UDQJH�IURP

´VRIWµ�LQIRUPDWLRQ�RULHQWHG�PHDVXUHV��YLD�FRUSRUDWH�DJUHHPHQWV�DQG�PDUNHW�

EDVHG� LQVWUXPHQWV�� WR� ´KDUGµ� UHJXODWRU\� PHDVXUHV� �FRPPDQG� DQG� FRQWURO

OHJLVODWLRQ���7KH\�VKRXOG�EH�FRPELQHG�LQ�DQ�LQWHJUDWHG�DQG�V\QHUJHWLF�ZD\�

1HZ�LQIRUPDWLRQ�DQG�HGXFDWLRQ�SURJUDPPHV

$� SUH�UHTXLVLWH� IRU� LQWHJUDWLYH� HQYLURQPHQWDO� DQG� VRFLRHFRQRPLF� SROLF\�

LQFOXGLQJ�650��LV�WKH�SURYLVLRQ�RI�DGHTXDWH�LQIRUPDWLRQ�WR�WKH�YDULRXV�DFWRUV�

7KH�FDSDELOLWLHV�RI�0)$�DQG�6(($�LQ�WKLV�UHJDUG�ZHUH�GLVFXVVHG�LQ�&KDSWHU���

7KHUH�LV�DOVR�D�QHHG�WR�IXUWKHU�GHYHORS�FXUULFXOD�IRU�WUDLQLQJ�DQG�HGXFDWLRQ�RI

�HQYLURQPHQWDO�� HQJLQHHUV� DQG� HFRQRPLVWV�� &RQWLQXLQJ� HGXFDWLRQ

SURJUDPPHV� VKRXOG� EH� HQULFKHG� E\� DVSHFWV� RI� 650� DQG� VXVWDLQDEOH

GHYHORSPHQW�LQ�JHQHUDO�
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1HZ�VHUYLFH�LQVWLWXWLRQV

,Q� RUGHU� WR� VXSSRUW� WKH� ZLGHVSUHDG� XVH� RI� EHVW�SUDFWLFH� H[SHULHQFH� QHZ

VHUYLFH�LQVWLWXWLRQV�VKRXOG�FRPSLOH�DQG�FRPPXQLFDWH�H[DPSOHV��PHWKRGV�DQG

FRQWDFWV� WR� LQGXVWU\�� )RU� LQVWDQFH�� LQ� WKH� *HUPDQ� 6WDWH� RI� 1RUWK� 5KLQH�

:HVWSKDOLD� DQ� (IILFLHQF\� $JHQF\� ZDV� IRXQGHG� WR� VHUYH� DV� D� FDWDO\VW

EHWZHHQ�UHVHDUFK�LQVWLWXWLRQV��JRYHUQPHQW�DQG�LQGXVWU\�

1HZ�IRFXV�IRU�5HVHDUFK�DQG�'HYHORSPHQW

5HVHDUFK�DQG�GHYHORSPHQW�SURJUDPPHV�DW�WKH�(8�OHYHO��DQG�DW�QDWLRQDO�DQG

UHJLRQDO�OHYHOV��VKRXOG�LQFOXGH�SUDFWLFDO�VROXWLRQV�IRU�GHPDWHULDOL]DWLRQ��1DQR�

WHFKQRORJLHV� �DQG� IXQFWLRQ�RULHQWHG�GHVLJQ�RI�SURGXFWV� IRU� WKH�HQYLURQPHQW

DUH�H[DPSOHV�RI�HQKDQFLQJ�HFR�HIILFLHQF\��+RZHYHU��VR�IDU�GHPDWHULDOL]DWLRQ�

HFR�HIILFLHQF\�DQG�HFRORJLFDO�HFRQRPLFV�ZHUH�QRW�\HW� VWLSXODWHG�DV�SULRULW\

SROLF\�REMHFWLYHV�IRU�UHVHDUFK�DQG�HGXFDWLRQ�

7HFKQRORJ\�SROLF\�DQG�LQQRYDWLRQ

)UHTXHQWO\�� WHFKQRORJ\�SROLF\� LV�RULHQWHG� WRZDUG�´KDUG�KLJK�WHFKµ�� LQYROYLQJ

HQRUPRXV�EXGJHWV� LQ� KLJK�FDOLEUH� LQYHVWPHQWV�� H�J�� IRU� QXFOHDU� IXVLRQ�RU� WKH

PLQLQJ�RI�UHVRXUFHV��,QVWHDG��WKH�VDPH�EXGJHWDU\�VXSSRUW��WDNLQJ�650�FULWHULD

LQWR� DFFRXQW�� FRXOG� HIIHFWLYHO\� FRQWULEXWH� WR� ´VRIW� KLJK�WHFKµ� IRU� WKH� PRUH

VXVWDLQDEOH�XVH�RI�UHVRXUFHV��7KH�LQWHOOLJHQW�FRXSOLQJ�RI�QDWXUDO�DQG�WHFKQLFDO

SURFHVVHV�FRXOG�EH�FRQVLVWHQW�ZLWK� ORQJ�WHUP� UHTXLUHPHQWV�RI�EDODQFLQJ� WKH

VRFLHW\�QDWXUH� LQWHUDFWLRQ�� ,W� PLJKW� LQFOXGH� WHFKQRORJLHV� IRU� LQWHJUDWHG

UHVRXUFH�PDQDJHPHQW��FRPELQLQJ�ZDVWH�DQG�ZDVWH�ZDWHU�PLQLPL]DWLRQ�DQG

PDQDJHPHQW� ZLWK� UDZ� PDWHULDOV� DQG� HQHUJ\� VXSSO\�� )XUWKHUPRUH�� KLJK�ULVN

WHFKQRORJLHV�VXFK�DV�QXFOHDU�SRZHU�DQG�JHQHWLFV�QHHG�WR�EH�DVVHVVHG�DV�WR

WKHLU�WUDGH�RIIV�EHWZHHQ�ULVNV�DQG�HQYLURQPHQWDO�DQG�HFRQRPLF�EHQHILWV�

3URGXFW�SROLF\�DQG�SURGXFW�GHVLJQ

7KH�GHVLJQ�RI�UHVRXUFH�HIILFLHQW�DQG�ORZ�ZDVWH�SURGXFWV�ZDV�GLVFXVVHG�DW�WKH

(QYLURQPHQWDO�&RXQFLO� LQ�$SULO������ LQ� WKH�FRQWH[W�RI�D�(XURSHDQ� ,QWHJUDWHG

3URGXFW� 3ROLF\� �,33��� ,Q� WKLV� FRQWH[W�� WKH� FULWHULD� IRU� HFR�ODEHOOLQJ� FRXOG� EH

DGMXVWHG� WR� WKH� UHTXLUHPHQWV� RI� UHVRXUFH� PDQDJHPHQW� DQG� ZDVWH

SUHYHQWLRQ��3URGXFW�UHVSRQVLELOLW\�VKRXOG�EH�H[WHQGHG�LQ�WKLV�UHJDUG�DV�ZHOO�

9ROXQWDU\�DJUHHPHQWV

)XUWKHU� H[DPSOHV� RI� LQIRUPDWLRQ�EDVHG� PHDVXUHV� LQFOXGH� VHOI�FRPPLWPHQWV

DQG� GHFODUDWLRQV� ²� VXFK� DV� WKH� GHFODUDWLRQ� RI� WKH� *HUPDQ� $VVRFLDWLRQ� RI

&RQVWUXFWLRQ� ,QGXVWULHV� RQ� WKH� UHGXFWLRQ� RI� WKH� FRQVWUXFWLRQ� ZDVWHV�� 6XFK
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FRPPLWPHQWV� ZRXOG� EH� IDFLOLWDWHG� E\� WKH� SURYLVLRQ� RI� LQIRUPDWLRQ�

WHFKQRORJLFDO� VROXWLRQV� DQG� HQYLURQPHQWDO� PDQDJHPHQW� WRROV�� DQG� E\

RSWLPL]LQJ�WKH�PDWHULDO�DQG�HQHUJ\�WKURXJKSXW�RI�ILUPV�

0DUNHW�EDVHG�PHDVXUHV

,QFHQWLYHV�RU�VXEVLGLHV�IRU�SDUWLFXODU�HFRQRPLF�VHFWRUV�DQG�DFWLYLWLHV�DUH�SURQH

WR� VRFLDO� SUHVVXUHV�� ULVNLQJ� GHYLDWLRQ� IURP� WKH� RULJLQDO� RU� SURFODLPHG� SROLF\

SXUSRVH�� 7KHUH� VHHPV� WR� EH� DQ� DGYDQWDJH� LQ� XVLQJ�GLVLQFHQWLYHV�� UDWKHU�� WR

SURG� HFRQRPLF� DJHQWV� LQWR� LQWHUQDOL]LQJ� WKHLU� HQYLURQPHQWDO� FRVWV�� )DFLQJ

HIIOXHQW� FKDUJHV� RU� IHHV� IRU� H[FHVVLYH� XVHV� RI� HQYLURQPHQWDO� UHVRXUFHV�

SURGXFHUV�DQG�FRQVXPHUV�DUH� OLNHO\�WR�VHDUFK�IRU� WHFKQLTXHV��ZKLFK� UHSODFH

KDUPIXO� SURGXFWLRQ� DQG� FRQVXPSWLRQ� SURFHVVHV� E\� HQYLURQPHQWDOO\� EHQLJQ

RQHV�� 7KH� LGHD� LV� WR� FRPELQH� FRPSHWLWLYH� DQG� ILVFDO� SUHVVXUHV� WR� PHHW

HQYLURQPHQWDO� JRDOV� LQ� D� PRUH� HIILFLHQW� PDQQHU� WKDQ� E\� FRPPDQG�DQG�

FRQWURO�VWUDWHJLHV�RI�UHPRWH�EXUHDXFUDFLHV�

0DUNHW�EDVHG� GLVLQFHQWLYHV� FRXOG� WKXV� EH� XVHG� WR� SUHYHQW� ZDVWH

JHQHUDWLRQ�� )RU� LQVWDQFH�� ODQGILOO� WD[HV� KDYH� EHHQ� DSSOLHG� LQ� 'HQPDUN�

$XVWULD��WKH�1HWKHUODQGV��8.��)LQODQG�DQG�)UDQFH��LQ�FRQMXQFWLRQ�ZLWK�WD[HV�RQ

LQFLQHUDWLRQ��'HQPDUN�DQG�1RUZD\���7D[DWLRQ�RI�UDZ�PDWHULDOV�LV�SUREDEO\�WKH

PRVW�HIIHFWLYH�ZD\��(($�����D��S�������WR�LQGXFH�ORZHU�PDWHULDO�FRQVXPSWLRQ

DQG� SRWHQWLDO� ZDVWH� JHQHUDWLRQ�� /HYLHV� RQ� UHVRXUFH� H[WUDFWLRQ� KDYH� EHHQ

HVWDEOLVKHG� LQ� 'HQPDUN��� DQG� DUH� SODQQHG� LQ� WKH� 8QLWHG� .LQJGRP���� $V

GLVFXVVHG� DERYH�� HQYLURQPHQWDO� LPSDFWV� DUH� DOVR� EHVW� DGGUHVVHG� WKURXJK

ILVFDO�GLVLQFHQWLYHV�IRU�SXUSRVHV�RI�´IXOO�FRVW�SULFLQJµ�

5HJXODWRU\�PHDVXUHV

5HJXODWRU\�PHDVXUHV�LQFOXGH�TXRWDV��H�J��IRU�UHF\FOLQJ�UDWHV�DV�GHILQHG�LQ�WKH

(8� 3DFNDJLQJ� 'LUHFWLYH� RU� WKH� RUGLQDQFHV� DVVRFLDWHG� ZLWK� WKH� *HUPDQ

&ORVHG�6XEVWDQFH�&\FOH�DQG�:DVWH�0DQDJHPHQW�$FW��DOVR� LQ�FRPELQDWLRQ

ZLWK�OLFHQFHV�IRU�ZDVWH�UHF\FOLQJ��5HJXODWLRQ�ZRXOG�DSSO\�LQ�SDUWLFXODU�ZKHUH

KLJK�HQYLURQPHQWDO� ULVN� DQG� LUUHYHUVLELOLWLHV� RI� HQYLURQPHQWDO� LPSDFWV� FDOO� IRU

UDSLG�SUHYHQWLYH�DFWLRQ�

�������������������������������������������
20 Excise duty on raw materials (stones, gravel, sand, clay, limestone, chalk, peat, top soil, and similar deposits).
21  For 2002, a levy on construction materials, such as sand, gravel and other aggregates, is to encourage

recycling in the construction sector.
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�� 6XJJHVWLRQV�IRU�IXWXUH�UHVHDUFK

7KH� IROORZLQJ� MXVW� OLVWV�� QRW� LQ� DQ\� RUGHU� RI� SULRULW\�� D� QXPEHU� RI� UHVHDUFK

DFWLYLWLHV�ZKLFK�ZRXOG�DGGUHVV�XQUHVROYHG�RU�XQFOHDU�FRQFHUQV�DQG� LVVXHV�RI

WKH�VXVWDLQDELOLW\�GHEDWH�

² 'HYHORSPHQW� RI� D� 7DUJHW� 0DWHULDO� )ORZ� %DODQFH� �7DUJHW0)%� ��� ZKLFK

LQWHJUDWHV� WKH� H[LVWLQJ� DQG� SURSRVHG� PDWHULDO�� DQG� VXEVWDQFH�IORZ�

UHODWHG�WDUJHWV�LQWR�D�FRQVLVWHQW�IUDPHZRUN�IRU�SROLF\�VXSSRUW

² &RPSDULQJ�WKH�PHWKRGV�DQG�UHVXOWV�RI�FDVH�VWXGLHV�RI�PDWHULDO� IORZ�DQG

JUHHQ� �QDWLRQDO��DFFRXQWLQJ�� WDNLQJ� WKH�FXUUHQW� UHYLVLRQ�RI� WKH� 6(($� LQWR

DFFRXQW

² 0RGHOOLQJ� VFHQDULRV� RI� VXVWDLQDEOH� UHVRXUFH� PDQDJHPHQW�� DQG� EDFN�

FDVWLQJ� WR� HYDOXDWH� WKH� HIIHFWLYHQHVV� RI� SRWHQWLDO� LPSOHPHQWDWLRQ

PHDVXUHV

² 8VH� DQG� XVHIXOQHVV� RI� PRGHOOLQJ� FRVW� LQWHUQDOL]DWLRQ� DQG� WDUJHWHG

GHPDWHULDOL]DWLRQ�HIIHFWV

² 3ROLF\�UHOHYDQFH�RI�SRVVLEOH�VXEVWLWXWLRQ�DQG�FRPSOHPHQWDULWLHV�LQ�WKH�XVH

RI�HQYLURQPHQWDO�DVVHWV�DQG�RWKHU�SURGXFWLRQ�IDFWRUV

² +DUPRQL]LQJ�HFRORJLFDO��EDVHG�RQ�HFRORJLFDO�HFRQRPLFV��DQG�HFRQRPLF

�EDVHG� RQ� HQYLURQPHQWDO� HFRQRPLFV�� DSSURDFKHV� WR� VXVWDLQDELOLW\� LQ

JURZWK� DQG� GHYHORSPHQW�� ZLWK� D� YLHZ� WR� SURYLGLQJ� EDODQFHG� SROLF\

DGYLFH

² 6HDUFK� IRU� WKH� DSSURSULDWH� QDWLRQDO� SROLF\� PL[� XQGHU� GLIIHUHQW

HQYLURQPHQWDO��VRFLRHFRQRPLF�DQG�LQVWLWXWLRQDO�FRQGLWLRQV

– $VVHVVPHQW� RI� WKH� QHHGV� IRU� DQG� SRVVLELOLWLHV� RI� H[SDQGLQJ� RU� PRGLI\LQJ

FXUUHQW� (8�SROLFLHV��ZLWK� UHJDUG� WR� DFKLHYLQJ� VXVWDLQDELOLW\� LQ� JURZWK� DQG

GHYHORSPHQW�
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$QQH[�,� 0DWHULDO�IORZ�DFFRXQWLQJ�DQG�LQGLFDWRUV

,�� 0)$�FRQFHSWV�DQG�PHWKRGV
7DEOH� $��� SUHVHQWV� D� V\QRSVLV� RI� GLIIHUHQW� SK\VLFDO� DFFRXQWLQJ� DSSURDFKHV�� IRFXVLQJ� RQ
HFRQRPLF�DJHQWV��ILUPV��VHFWRUV���UHJLRQV��RU�PDWHULDOV�DQG�SURGXFWV�

7DEOH�$���7\SHV�RI�PDWHULDO�IORZ�UHODWHG�DQDO\VHV

Type of analysis I. Specific environmental problems related
to certain impacts
per unit of flow of

II. Problems of environmental concern related
to the throughput

of
a.Substan-

ces
b. Materials c. Products a. Firms b. Sectors c.Regions

e.g.
Cd, Cl, Pb,
Zn, Hg, N,
P, C, CO2,

CFC

e.g.
wooden

products,
energy

carriers,
excavation,
biomass,
plastics

e.g
diapers,

batteries,
cars

e.g.
single plants,
medium and

big
companies

e.g.
production

sectors,
(chemical
industry,

construction
etc.)

e.g.
total or main
throughput,
mass flow

balance, total
material

requirement of
different

territories
within certain

firms, sectors, regions
associated with

substances, materials, products

6RXUFH��DIWHU�%ULQJH]X�DQG�.OHLMQ��������

&DWHJRU\� ,F� UHODWHV� WR� /&$�DQG� ,,D� UHSUHVHQWV� FRUSRUDWH�DFFRXQWV�� 7KH� UHPDLQLQJ�DQDO\VHV
DUH�XVXDOO\�DGGUHVVHG�DV�0)$��0)$�DQG�WKHLU�LQGLFDWRUV�SURYLGH�LQIRUPDWLRQ�IRU�SROLF\�PDNLQJ
DQG�LWV�HYDOXDWLRQ��)RU�WKDW�SXUSRVH��EXON�PDWHULDO�IORZ�DQDO\VHV�DQG�VXEVWDQFH�IORZ�DQDO\VHV
FDQ�EH�FRPELQHG��DQG�WKH�PRQLWRULQJ�RI�SURJUHVV�WRZDUGV�VXVWDLQDELOLW\�FRXOG�EH�JUDGXDOO\
LPSURYHG�LQ�D�VWHSZLVH�DSSURDFK��%ULQJH]X�HW�DO������E��

(FRQRP\�ZLGH�PDWHULDO�IORZ�EDODQFHV�FRPSULVH�GRPHVWLF�UHVRXUFH�H[WUDFWLRQ�DQG�UHVRXUFH
LPSRUWV� �LQSXWV��� DV� ZHOO� DV� GRPHVWLF� UHOHDVHV� RI� VXEVWDQFHV� WR� WKH� HQYLURQPHQW� DQG� WKHLU
H[SRUWV��RXWSXWV���VHH�7DEOH�$����

6LPLODU� WR� QDWLRQDO� DFFRXQWV� VWDWLVWLFV�� 0)%� DUH� XVLQJ� H[LVWLQJ� VWDWLVWLFV� DQG� UH�RUJDQL]H� WKH
GDWD�VHWV�LQ�D�FRQVLVWHQW�DFFRXQWLQJ�VFKHPH��5HFHQWO\��D�PHWKRGRORJLFDO�JXLGH�IRU�0)%�ZDV
SUHSDUHG� E\� (XURVWDW� ������� DV� D� UHVSRQVH� WR� SROLWLFDO� GHPDQG� LQ� (8�PHPEHU� 6WDWHV�� ,W� LV
GHVLJQHG�WR�HQKDQFH� LQWHUQDWLRQDO�FRPSDUDELOLW\�RI�HFRQRP\�ZLGH�PDWHULDO� IORZ�DFFRXQWV
DQG�PDWHULDO�EDODQFHV�DQG�WKHLU�LQGLFDWRUV�

7DEOH�$���6LPSOLILHG�JHQHUDO�PDWHULDO�IORZ�EDODQFH�VFKHPH��LQFOXGLQJ�DLU�DQG�ZDWHU�

GRPHVWLF�RULJLQ�
• materials  (used and

unused)

• water
• air

input

imports

economy output

material accumulation

material throughput
(per year)

air emissions
waste disposal
waste water
other

exports

indirect flows
associated with
imports

indirect flows
associated with
exports

Recycling
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,�� 0DWHULDO�IORZ�EDVHG�LQGLFDWRUV
7DEOH�$��� JLYHV� DQ� RYHUYLHZ�RI� WKH�GLIIHUHQW� LQSXW�� RXWSXW� DQG�EDODQFH� LQGLFDWRUV� GHULYHG
IURP�0)%�

7DEOH�$���(FRQRP\�ZLGH�PDWHULDO�EDODQFH�ZLWK�GHULYHG�LQGLFDWRUV

,13876��RULJLQ� 2873876��GHVWLQDWLRQ�
���������������8VHG�GRPHVWLF�H[WUDFWLRQ ���������������(PLVVLRQV�DQG�ZDVWHV
                    Fossil fuels (coal, oil…)                     Emissions to air
                    Minerals (ores, sand…)                     Waste landfilled
                    Biomass (timber, cereals…)                     Emissions to water

����������������'LVVLSDWLYH�XVH�RI�SURGXFWV
����������������,PSRUWV                     (Fertilizer <"!, manure, compost, seeds..)
������ ����'0,���GLUHFW�PDWHULDO�LQSXWV �������� ��'32���GRPHVWLF�SURFHVVHG�RXWSXW�WR�QDWXUH

���������������8QXVHG�GRPHVWLF�H[WUDFWLRQ �����������������'LVSRVDO�RI�XQXVHG�GRPHVWLF�H[WUDFWLRQ
                    from mining/quarrying                      from mining/quarrying
                    from biomass harvest                      from biomass harvest
                    Soil excavation                      Soil excavation
�����70,�±�WRWDO�PDWHULDO�LQSXW �� ���7'2���WRWDO�GRPHVWLF�RXWSXW�WR�QDWXUH

����������������([SRUWV
702�±�WRWDO�PDWHULDO�RXWSXW

�����������������,QGLUHFW�IORZV�DVVRFLDWHG�ZLWK�LPSRUWV
 �705���WRWDO�PDWHULDO�UHTXLUHPHQWV �����1HW�$GGLWLRQV�WR�6WRFN

                    Infrastructures and buildings
                    Other (machinery, durable goods, etc.)

������,QGLUHFW�IORZV�DVVRFLDWHG�ZLWK�H[SRUWV

1RWH��H[FOXGHV�ZDWHU�DQG�DLU�IORZV��XQOHVV�FRQWDLQHG�LQ�RWKHU
PDWHULDOV��

,���� ,QSXW�,QGLFDWRUV

'LUHFW�0DWHULDO� ,QSXW� �'0,��PHDVXUHV� WKH� LQSXW� RI� XVHG�PDWHULDOV� LQWR� WKH� HFRQRP\�� L�H�� DOO
PDWHULDOV� ZKLFK� DUH� RI� HFRQRPLF� YDOXH� DQG� DUH� XVHG� LQ� SURGXFWLRQ� DQG� FRQVXPSWLRQ
DFWLYLWLHV��'0,�HTXDOV�GRPHVWLF��XVHG��H[WUDFWLRQ�SOXV�LPSRUWV��0DWHULDOV�ZKLFK�DUH�H[WUDFWHG
E\�HFRQRPLF�DFWLYLWLHV�EXW�WKDW�GR�QRW�QRUPDOO\�VHUYH�DV�LQSXW�IRU�SURGXFWLRQ�RU�FRQVXPSWLRQ
DFWLYLWLHV� �PLQLQJ� RYHUEXUGHQ�� HWF��� DUH� WHUPHG� ´KLGGHQ� IORZVµ� RU� ´HFRORJLFDO� UXFNVDFNVµ���
7KH\�DUH�QRW�XVHG� IRU� IXUWKHU�SURFHVVLQJ�DQG�DUH�XVXDOO\�ZLWKRXW�HFRQRPLF�YDOXH��'0,�SOXV
XQXVHG�GRPHVWLF�H[WUDFWLRQ�GHILQHV�7RWDO�0DWHULDO�,QSXW��70,��RI�D�FRXQWU\�RU�UHJLRQ�

7RWDO�0DWHULDO�5HTXLUHPHQW��705����LQFOXGHV��LQ�DGGLWLRQ�WR�70,��WKH�XSVWUHDP�KLGGHQ�PDWHULDO
IORZV�ZKLFK�DUH�DVVRFLDWHG�ZLWK� LPSRUWV�DQG�SUHGRPLQDQWO\� �"!EXUGHQ� WKH�HQYLURQPHQW� LQ
RWKHU� FRXQWULHV�� ,W� PHDVXUHV� WKH� WRWDO�PDWHULDO� EDVH� RI� DQ� HFRQRP\�� L�H�� WKH� WRWDO� SULPDU\
UHVRXUFH�UHTXLUHPHQWV�RI�WKH�SURGXFWLRQ�DFWLYLWLHV��$GGLQJ�XS�WKHVH�XSVWUHDP�IORZV�FRQYHUWV
LPSRUWV�LQWR�WKHLU�´SULPDU\�UHVRXUFH�H[WUDFWLRQ�HTXLYDOHQWµ�

'DWD� IRU� 705� DQG� '0,� �LQFO�� WKHLU� FRPSRVLWLRQ�� L�H�� WKH� LQSXW� VWUXFWXUH� RI� WKH� LQGXVWULDO
PHWDEROLVP��ZHUH�FRPSLOHG�IRU�&KLQD��&KHQ�DQG�4LDR��������*HUPDQ\��1HWKHUODQGV��-DSDQ�
86$��$GULDDQVH�HW�DO���������3RODQG��0�QGO�HW�DO���������)LQODQG��-XXWLQHQ�DQG�0lHQSll������
0XXNNRQHQ�������DQG� WKH�(XURSHDQ�8QLRQ� �%ULQJH]X�DQG�6FK�W]� �������'0,� LV�DYDLODEOH� IRU

�������������������������������������������
22 Hidden flows (Adriaanse et al. 1997) or rucksack flows (Schmidt-Bleek et al. 1998, Bringezu et al. 1996)

comprise the primary resource requirement which do not enter the product itself. Hidden flows of primary
production are the unused domestic extraction; hidden flows of imports are the unused and used
predominantly foreign extraction, associated with the production and delivery of the imports.

23 Studies before Adriaanse et al. (1997) defined TMR as TMI (Total Material Input).
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6ZHGHQ��,VDFVVRQ�HW�DO���������:RUN�LV�RQJRLQJ�IRU�,WDO\��GH�0DUFR�HW�DO��������DQG�$PD]RQLD�
70,�ZDV�FRPSLOHG�IRU�$XVWUDOLD���

,���� 2XWSXW�LQGLFDWRUV

'RPHVWLF�3URFHVVHG�2XWSXW� �'32�� UHSUHVHQWV� WKH� WRWDO�PDVV�RI�PDWHULDOV�ZKLFK�KDYH�EHHQ
XVHG�LQ�WKH�GRPHVWLF�HFRQRP\��EHIRUH�IORZLQJ�LQWR�WKH�HQYLURQPHQW��7KHVH�IORZV�RFFXU�DW�WKH
SURFHVVLQJ�� PDQXIDFWXULQJ�� XVH� DQG� ILQDO�GLVSRVDO� VWDJHV� RI� WKH� HFRQRPLF� SURGXFWLRQ�
FRQVXPSWLRQ� FKDLQ�� ([SRUWHG�PDWHULDOV� DUH� H[FOXGHG� EHFDXVH� WKHLU� ZDVWHV� RFFXU� LQ� RWKHU
FRXQWULHV�� ,QFOXGHG� LQ� '32� DUH� HPLVVLRQV� WR� DLU� IURP� FRPPHUFLDO� HQHUJ\� FRPEXVWLRQ� DQG
RWKHU� LQGXVWULDO� SURFHVVHV�� LQGXVWULDO� DQG� KRXVHKROG� ZDVWHV� GHSRVLWHG� LQ� ODQGILOOV�� PDWHULDO
ORDGV� LQ� ZDVWHZDWHU�� PDWHULDOV� GLVSHUVHG� LQWR� WKH� HQYLURQPHQW� DV� D� UHVXOW� RI� SURGXFW� XVH
�GLVVLSDWLYH�IORZV���DQG�HPLVVLRQV� IURP� LQFLQHUDWLRQ�SODQWV��0DWHULDO� IORZV� UHF\FOHG� LQ� LQGXVWU\
DUH�QRW�LQFOXGHG�LQ�'32�

7RWDO�'RPHVWLF�2XWSXW��7'2��LV�WKH�VXP�RI�'32�DQG�GLVSRVDO�RI�XQXVHG�GRPHVWLF�H[WUDFWLRQ��,W
UHSUHVHQWV�WKH�WRWDO�TXDQWLW\�RI�PDWHULDO�RXWSXWV�WR�WKH�HQYLURQPHQW�UHOHDVHG�RQ�WKH�GRPHVWLF
WHUULWRU\�E\�HFRQRPLF�DFWLYLW\�

'LUHFW�0DWHULDO�2XWSXW��'02�� LV�WKH�VXP�RI�'32�DQG�H[SRUWV��,W�UHSUHVHQWV�WKH�WRWDO�TXDQWLW\
RI� GLUHFW� PDWHULDO� RXWSXWV� OHDYLQJ� WKH� HFRQRP\� DIWHU� WKHLU� XVH� LQ� WKH� HFRQRP\�� 7KH\� DUH
HLWKHU�GLVFKDUJHG�LQWR�WKH�HQYLURQPHQW�RU�VHQW�WR�WKH�UHVW�RI�WKH�ZRUOG�

7RWDO� 0DWHULDO� 2XWSXW� �702�� HTXDOV� 7'2� SOXV� H[SRUWV�� ,W� PHDVXUHV� WKHUHIRUH� WKH� WRWDO� RI
PDWHULDOV�WKDW�OHDYH�WKH�HFRQRP\�

,���� &RQVXPSWLRQ�LQGLFDWRUV

'RPHVWLF�PDWHULDO�FRQVXPSWLRQ��'0&��PHDVXUHV�WKH�WRWDO�DPRXQW�RI�PDWHULDO�GLUHFWO\�XVHG
LQ� DQ� HFRQRP\�� H[FOXGLQJ� KLGGHQ� IORZV� �H�J�� ,VDFVVRQ� HW� DO�� ������� '0&�HTXDOV� '0,�PLQXV
H[SRUWV�

7RWDO� PDWHULDO� FRQVXPSWLRQ� �70&�� PHDVXUHV� WKH� WRWDO� SULPDU\� PDWHULDO� UHTXLUHPHQW
DVVRFLDWHG�ZLWK�GRPHVWLF�FRQVXPSWLRQ�DFWLYLWLHV��%ULQJH]X�HW�DO���������70&�HTXDOV�705�PLQXV
H[SRUWV�DQG�WKHLU�KLGGHQ�IORZV�

,���� %DODQFH�LQGLFDWRUV

1HW� $GGLWLRQV� WR� 6WRFN� �1$6�� PHDVXUH� WKH� SK\VLFDO� JURZWK� UDWH� RI� DQ� HFRQRP\�� 1HZ
PDWHULDOV� DUH� DGGHG� WR� WKH� HFRQRP\·V� VWRFN� HDFK� \HDU� �JURVV� DGGLWLRQV�� LQ� EXLOGLQJV� DQG
RWKHU� LQIUDVWUXFWXUH�� DQG�PDWHULDOV� DUH� LQFRUSRUDWHG� LQWR� QHZ� GXUDEOH� JRRGV� VXFK� DV� FDUV�
LQGXVWULDO� PDFKLQHU\�� DQG� KRXVHKROG� DSSOLDQFHV�� $W� WKH� VDPH� WLPH�� ROG� PDWHULDOV� DUH
UHPRYHG�IURP�VWRFN�DV�EXLOGLQJV�DUH�GHPROLVKHG��DQG�GXUDEOH�JRRGV�GLVSRVHG�RI��1$6�PD\
EH�FDOFXODWHG� LQGLUHFWO\�DV� WKH�EDODQFLQJ� LWHP�EHWZHHQ� WKH�DQQXDO� IORZ�RI�PDWHULDOV� WKDW
HQWHU� WKH� HFRQRP\� �'0,��� SOXV� DLU� LQSXWV� �H�J�� IRU� R[LGL]DWLRQ� SURFHVVHV���PLQXV� '32��PLQXV
ZDWHU�YDSRXU��PLQXV�H[SRUWV��1$6�PD\�DOVR�EH�FDOFXODWHG�GLUHFWO\�DV�JURVV�DGGLWLRQV�WR�VWRFN�
PLQXV� WKH� PDWHULDO� RXWSXWV� RI� GHFRPPLVVLRQHG� EXLOGLQJ� PDWHULDOV� �DV� FRQVWUXFWLRQ� DQG
GHPROLWLRQ�ZDVWHV��DQG�GLVSRVHG�GXUDEOH�JRRGV��PLQXV�PDWHULDOV�UHF\FOHG�

7KH� 3K\VLFDO� 7UDGH� %DODQFH� �37%�� PHDVXUHV� WKH� SK\VLFDO� WUDGH� VXUSOXV� RU� GHILFLW� RI� DQ
HFRQRP\�� 37%� HTXDOV� LPSRUWV�PLQXV� H[SRUWV�� 3K\VLFDO� WUDGH�EDODQFHV�PD\�DOVR� EH� GHILQHG
LQFOXGLQJ� KLGGHQ� IORZV�� DVVRFLDWHG� ZLWK� LPSRUWV� DQG� H[SRUWV� �H�J�� RQ� WKH� EDVLV� RI� 70&
DFFRXQWV��

,���� (IILFLHQF\�LQGLFDWRUV

6HUYLFHV� SURYLGHG� RU� HFRQRPLF� SHUIRUPDQFH� �LQ� WHUPV� RI� YDOXH� DGGHG� RU� *'3�� PD\� EH
UHODWHG�WR�HLWKHU�LQSXW�RU�RXWSXW�LQGLFDWRUV�WR�SURYLGH�HIILFLHQF\�PHDVXUHV��)RU�LQVWDQFH��*'3

�������������������������������������������
24 Although the authors use different acronyms (Poldy and Foran 1999).
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SHU�'0,� LQGLFDWHV� WKH� 'LUHFW�0DWHULDOV� SURGXFWLYLW\�� *'3� SHU� 7'2�PHDVXUHV� WKH� HFRQRPLF
SHUIRUPDQFH� LQ� UHODWLRQ� WR�PDWHULDO� ORVVHV� WR� WKH� HQYLURQPHQW�� 6HWWLQJ� WKH� YDOXH� DGGHG� LQ
UHODWLRQ�WR�WKH�PRVW�LPSRUWDQW�LQSXWV�DQG�RXWSXWV�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�HFR�HIILFLHQF\
RI�DQ�HFRQRP\�� 7KH� LQWHUSUHWDWLRQ�RI� WKHVH� UDWLRV� VKRXOG�DOZD\V�FRQVLGHU� WKH� WUHQGV�RI� WKH
XQGHUO\LQJ�DEVROXWH�SDUDPHWHUV��7KH�ODWWHU�DUH�XVXDOO\�DOVR�SURYLGHG�RQ�D�SHU�FDSLWD�EDVLV�IRU
LQWHUQDWLRQDO�FRPSDULVRQ�
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$QQH[�,,� 6(($�²�VWUXFWXUH�DQG�LQGLFDWRUV
)LJXUH� $��� VKRZV� LQ� D� VLPSOLILHG� PDQQHU� KRZ� WKH� 6(($� LV� GHYHORSHG� DV� DQ� H[SDQVLRQ� RI
FRQYHQWLRQDO�VWRFN��DVVHW��DQG�IORZ��VXSSO\�DQG�XVH��DFFRXQWV���(QYLURQPHQWDO�FRPSRQHQWV
DUH�DGGHG�E\�LQFRUSRUDWLQJ�HQYLURQPHQWDO�DVVHWV�DQG�DVVHW�FKDQJHV�LQ�WKH�VKDGHG�YHUWLFDO
FROXPQ� RI� WKH� DVVHW� DFFRXQWV�� � $W� WKH� VDPH� WLPH�� QDWXUDO� UHVRXUFH� GHSOHWLRQ� DQG
HQYLURQPHQWDO�TXDOLW\�GHJUDGDWLRQ�DUH�UHIOHFWHG�DV�DGGLWLRQDO�HQYLURQPHQWDO�FRVWV�LQ�WKH�XVH
DFFRXQWV��DV� LQGLFDWHG�LQ�WKH�VKDGHG�URZ�RI�QDWXUDO�DVVHW�XVH��� �(QYLURQPHQWDO�FRVWV�UHIOHFW
WKH�FRQVXPSWLRQ�RI�QDWXUDO�FDSLWDO�DQG�DUH� WKHUHIRUH� UHFRUGHG� LQ�ERWK� WKH�DVVHW�DQG� IORZ
DFFRXQWV���([SHQGLWXUHV�IRU�HQYLURQPHQWDO�SURWHFWLRQ�DUH�D�VRFLDO�UHVSRQVH�WR�HQYLURQPHQWDO
LPSDFWV���7KH\�DUH�VKRZQ�DV�¶WKHUHRI·�HOHPHQWV�RI�FRQYHQWLRQDO�DJJUHJDWHV�

7KH� LQFOXVLRQ� RI� QDWXUDO� DVVHWV� DQG� DVVHW� FKDQJHV� LQ� QDWLRQDO� DFFRXQWV� SHUPLWV� WKH
FRPSLODWLRQ�RI�HQYLURQPHQWDOO\�PRGLILHG�DJJUHJDWHV����6XPPLQJ�XS�WKH�URZV�DQG�FROXPQV�RI
)LJXUH�$���REWDLQV�PRVW�RI�WKHVH�DJJUHJDWHV���7KH�DJJUHJDWHV�FDQ�WKXV�EH�SUHVHQWHG�DV�WKH
VXP�WRWDOV�DQG�HOHPHQWV�RI�WKH�IROORZLQJ�DFFRXQWLQJ�LGHQWLWLHV�

² VXSSO\�XVH�LGHQWLW\�

2���0� ��,&���(&����&����&)�²�(&����;

LQGLFDWLQJ�WKDW�WKH�VXSSO\�RI�JRRGV�DQG�VHUYLFHV�SURGXFHG��2��DQG�LPSRUWHG��0��HTXDOV
WKHLU� XVH� LQ� LQWHUPHGLDWH� �,&�� DQG� ILQDO� FRQVXPSWLRQ� �&��� FDSLWDO� IRUPDWLRQ� �&)�� DQG
H[SRUW��;��

² YDOXH�DGGHG��HQYLURQPHQWDOO\�DGMXVWHG��LGHQWLW\�IRU�LQGXVWU\�L�

(9$L�� �2L���,&L���&&L���(&L�� �9$L���(&L �

GHVFULELQJ�YDOXH�DGGHG�JHQHUDWHG�E\�DQ�LQGXVWU\�L��(9$L��DV�WKH�GLIIHUHQFH�RI�RXWSXW��2L�
DQG�FRVW��LQFOXGLQJ�LQWHUPHGLDWH�FRQVXPSWLRQ��,&L���IL[HG�FDSLWDO�FRQVXPSWLRQ��&&L���DQG
HQYLURQPHQWDO�GHSOHWLRQ�DQG�GHJUDGDWLRQ��(&L��

² GRPHVWLF�SURGXFW��HQYLURQPHQWDOO\�DGMXVWHG��LGHQWLW\�IRU�WKH�ZKROH�HFRQRP\�

('3� ����(9$L�������(&K� �1'3���(&� �&���&)���;���0���&&���(&

GHILQLQJ� (QYLURQPHQWDOO\�DGMXVWHG� QHW� 'RPHVWLF� 3URGXFW� �('3�� DV� WKH� VXP� RI
HQYLURQPHQWDOO\� DGMXVWHG� YDOXH� DGGHG� RI� LQGXVWULHV�� ZLWK� D� IXUWKHU� GHGXFWLRQ� RI
HQYLURQPHQWDO� FRVWV� JHQHUDWHG� E\� KRXVHKROGV� �(&K��� � $OWHUQDWLYHO\�� ('3� FDQ� DOVR� EH
FDOFXODWHG� DV� WKH� VXP� RI� ILQDO� XVHV� RI� FRQVXPSWLRQ� �&��� HQYLURQPHQWDOO\� DGMXVWHG� QHW
FDSLWDO�IRUPDWLRQ��(&)� �&)�²�&&���(&��DQG�WKH�EDODQFH�RI�H[SRUWV��;��DQG�LPSRUWV��0��

(QYLURQPHQWDOO\�DGMXVWHG� QHW�&DSLWDO� )RUPDWLRQ� �(&)�� LV� DQ� LQGLFDWRU� WKDW� FDQ� EH� XVHG� IRU
GHPRQVWUDWLQJ�WKH�QRQ�VXVWDLQDELOLW\�RI�HFRQRPLF�SHUIRUPDQFH��VHH�VHFWLRQ��������

7KH� LQFRUSRUDWLRQ� RI� DVVHW� EDODQFHV� LQ� )LJXUH� $��� DGGV� DQRWKHU� VHW� RI� LGHQWLWLHV� UHODWLQJ
RSHQLQJ� DQG� FORVLQJ� VWRFNV�� � 7KH\� H[SODLQ� WKH� FKDQJHV� LQ� WKH� YDOXH� RI� VWRFNV� GXULQJ� WKH
DFFRXQWLQJ�SHULRG�DV�SURGXFHG�DQG�QDWXUDO� FDSLWDO� FRQVXPSWLRQ� �&&�DQG� (&��DQG�RWKHU
FKDQJHV�LQ�DVVHWV��7KH�VWRFNV�RI�HFRQRPLF�DQG�HQYLURQPHQWDO�DVVHWV�DUH�PHDVXUHV�RI�ZHDOWK�
ZKLFK�UHIOHFW�WKH�HQGRZPHQW�RI�D�FRXQWU\�ZLWK�HFRQRPLF�DQG�HQYLURQPHQWDO�DVVHWV�DW� WKH
EHJLQQLQJ�DQG�HQG�RI�WKH�DFFRXQWLQJ�SHULRG�
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