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5HGXFWLRQ
LQ�XQLW

SURGXFWLRQ
FRVWV

,PSURYHG
VXVWDLQ�
DELOLW\�RI

SURGXFWLRQ
V\VWHP

5HGXFHG
H[WHUQDO

LPSDFWV�RQ
SURGXFHUV

6DWLVI\LQJ
FRQVXPHU
WDVWHV�DQG

SUHIHUHQFHV
6NLOO

GHYHORSPHQW

5HGXFLQJ
HQYLURQ�
PHQWDO

SROOXWLRQ
3URWHFWLRQ�RI
ELRGLYHUVLW\

,QWHJUDWLRQ�RI�HFRORJLFDO�DQG
G\QDPLFV�NQRZOHGJH�LQWR
PRGHOOLQJ�DQG�ZHHG
PDQDJHPHQW�VWUDWHJLHV
�FRPSHWLWLYH�FURSV��VHOHFWLYH
VSUD\�WRSSLQJ�

0 + 0 0 + / /

)RUPXODWLRQ�RI�GHFLVLRQ
VXSSRUW�UXOHV�IRU�KHUELFLGH
XVH�DQG�IRU�KHUELFLGH
UHVLVWDQFH

0 + 0 0 0 / /

$VVHVVPHQW�RI�KHUELFLGH
UHVLVWDQW�FURS�FXOWLYDUV

+ 0 / / 0 / /

$VVHVVPHQW�RI�SDWKRJHQV
ZLWK�ZLWKRXW�ORZ�UDWHV�RI
KHUELFLGHV�LQ�JODVVKRXVH�DQG
ILHOG

+ + 0 0 + / /

5HYLHZ�DQG�H[WHQG�FXUUHQW
NQRZQ�WDFWLFV�IRU�,:0
VWUDWHJLHV�IRU�ZLOG�UDGLVK

+ + 0 / 0 / /

1RWH��+� �KLJK��0� �PHGLXP��/� �ORZ�
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)DUPLQJ�V\VWHPV�HFRV\VWHPV

%LRORJLFDO�FRQWURO�P\FRKHUELFLGHV

&KHPLFDO�WHFKQRORJ\

(FRQRPLFV�DQG�GHFLVLRQ�VXSSRUW

(FRORJ\�DQG�SRSXODWLRQ�G\QDPLFV

3URJUDP�PDQDJHPHQW
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7\SH�RI�LPSDFW�H[SHFWHG

5HGXFWLRQ
LQ�XQLW

SURGXFWLRQ
FRVWV

,PSURYHG
VXVWDLQ�
DELOLW\�RI

SURGXFWLRQ
V\VWHP

5HGXFHG
H[WHUQDO

LPSDFWV�RQ
SURGXFHUV

6DWLVI\LQJ
FRQVXPHU
WDVWHV�DQG

SUHIHUHQFHV
6NLOO

GHYHORSPHQW

5HGXFLQJ
HQYLURQ�
PHQWDO

SROOXWLRQ
3URWHFWLRQ�RI
ELRGLYHUVLW\

,QWHJUDWHG�HFRORJLFDO�VWXGLHV
RI�NH\�ZHHG�VSHFLHV�ZLWKLQ
SDVWXUH�V\VWHPV�GHYHORSHG
DQG�LPSOHPHQWHG

0 0 0 / + / /

3UHOLPLQDU\�ELRHFRQRPLF
PRGHOV�RI�ZHHG�LPSDFWV
GHYHORSHG

+ + 0 / 0 / /

/HYHO�RI�KHUELFLGH�UHVLVWDQFH
LQ�SHUHQQLDO�SDVWXUHV
LGHQWLILHG

0 0 0 / / / /

5HVHDUFK�RQ�IDFWRUV�WR
HQKDQFH�ELRORJLFDO�FRQWURO
DJHQWV�FRPPHQFHG�DQG�ILHOG
WHVWV�ZLWK�HQKDQFHG
ELRORJLFDO�FRQWURO�DJHQWV
GRQH

0 + + 0 + 0 +

)DUP�DQG�LQGXVWU\�OHYHO
VXUYH\V�DQG�DQDO\VHV�RI�ZHHG
LPSDFWV�DQG�EHQHILWV²FRVWV�RI
LPSURYHG�ZHHG�PDQDJHPHQW

+ + / / 0 / /

0HFKDQLVPV�RSHUDWLQJ
EHWZHHQ�KHUELFLGH�XVH�
UHVLVWDQFH�DQG�SDVWXUH�VSHFLHV
G\QDPLFV�GHWHUPLQHG

0 + 0 / + 0 /

*UD]LQJ�PDQDJHPHQW
V\VWHPV�ZLWKLQ�LQGXVWU\
FRQWH[W�IRU�ZHHG�FRQWURO�DQG
HQKDQFHG�SURGXFWLYLW\
GHYHORSHG

+ + 0 0 + / /

1RWH��+� �KLJK��0� �PHGLXP��/� �ORZ�
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7\SH�RI�LPSDFW�H[SHFWHG

5HGXFWLRQ
LQ�XQLW

SURGXFWLRQ
FRVWVD

,PSURYHG
VXVWDLQ�
DELOLW\�RI

SURGXFWLRQ
V\VWHP

5HGXFHG
H[WHUQDO

LPSDFWV�RQ
SURGXFHUV

6DWLVI\LQJ
FRQVXPHU
WDVWHV�DQG

SUHIHUHQFHV
6NLOO

GHYHORSPHQW

5HGXFLQJ
HQYLURQ�
PHQWDO

SROOXWLRQ
3URWHFWLRQ�RI
ELRGLYHUVLW\

'HYHORSPHQW�DQG
UHILQHPHQW�RI�GHPRJUDSKLF
PRGHOV�IRU�DW�OHDVW�WZR
LQYDVLYH�ZHHGV��EURRP��6W
-RKQ
V�ZRUW�E

/ 0 0 / 0 0 0

(VWDEOLVKPHQW�RI�WULDOV�WKDW
FRPELQH�WKH�HIIHFWV�RI�ILUH�
KHUELFLGH�DSSOLFDWLRQ�DQG
WKH�UHOHDVH�RI�QDWXUDO
HQHPLHV�ZLWK�UHYHJHWDWLRQ
VWUDWHJLHV

+ + 0 + 0 0 +

'HYHORSPHQW�RI�PHWKRGV
IRU�LPSDFW�DVVHVVPHQW�RI
LQYDVLYH�VSHFLHV�DQG�WKHLU
LPSOHPHQWDWLRQ

0 + + / 0 0 +

)LHOG�UHOHDVH�RI�DGGLWLRQDO
DJHQWV�DQG�PRQLWRULQJ�RI
WKHLU�HIIHFWV�RQ
UHSURGXFWLYH�RXWSXW�RI
FDQGLGDWH�ZHHGV��ELWRX
EXVK��ERQHVHHG��EULGDO
FUHHSHU��EURRP�
KRUHKRXQG��6W�-RKQ
V�ZRUW�
EODFNEHUU\�

0 + + + 0 0 +

D�3URGXFWLRQ�FRVWV�DUH�LQWHUSUHWHG�DV�FRVWV�RI�QDWXUDO�UHVRXUFH�PDQDJHPHQW��E�7KHVH�DUH�LQSXWV�LQWR�GHYHORSLQJ�FRQWURO�VWUDWHJLHV�
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7\SH�RI�LPSDFW�H[SHFWHG

5HGXFWLRQ
LQ�XQLW

SURGXFWLRQ
FRVWV

,PSURYHG
VXVWDLQ�
DELOLW\�RI

SURGXFWLRQ
V\VWHP

5HGXFHG
H[WHUQDO

LPSDFWV�RQ
SURGXFHUV

6DWLVI\LQJ
FRQVXPHU
WDVWHV�DQG

SUHIHUHQFHV
6NLOO

GHYHORSPHQW

5HGXFLQJ
HQYLURQ�
PHQWDO

SROOXWLRQ
3URWHFWLRQ�RI
ELRGLYHUVLW\

6KRUW�FRXUVHV�IRU�ODQG
PDQDJHUV�DQG�DGYLVRUV�LQ
ZHHGV�DQG�ZHHG�PDQDJHPHQW

0 + / / + 0 /

1HZ�VXEMHFW�LQ�LQWHJUDWHG
ZHHG�PDQDJHPHQW�GHYHORSHG
DQG�DYDLODEOH�IRU�IXOO�WLPH
VWXG\�DW�8��$GHODLGH��&68�
81(��GLVWDQFH�OHDUQLQJ�DW
&68�DQG�81(

/ 0 / / + / /

(VWDEOLVKPHQW�RI�D�FRPSXWHU
QHWZRUN�V\VWHP�WR�ZKLFK
LQIRUPDWLRQ�RQ�ZHHGV�FDQ�EH
DGGHG�IURP�&5&�UHVHDUFK�³
VHYHQ�OLVW�VHUYHUV
�FRQWULEXWLRQ�WR�GDWH�WR�HQWU\
SUHYHQWLRQ�RI�0H[LFDQ
IHDWKHU�JUDVV��FRWWRQ�WKLVWOH�
DOSLQH�KHUE�

/ 0 0 0 0 0 +

'HYHORSPHQW�RI�D�VXEMHFW�RQ
LQWHJUDWHG�ZHHG�PDQDJHPHQW
IRU�SDUNV�DQG�UHFUHDWLRQDO
DUHDV�DYDLODEOH�WR�&68
VWXGHQWV�LQ�3DUN
PDQDJHPHQW��DQG�WR�VWXGHQWV
DW�RWKHU�8QLYHUVLWLHV�VWXG\LQJ
QDWXUDO�UHVRXUFH�DQG�SDUN
PDQDJHPHQW�FRXUVHV�

/ 0 / 0 + 0 0

3RVWJUDGXDWH�VWXGHQWV
HQJDJHG�LQ�UHVHDUFK

² ² ² ² + ² ²

3XEOLFDWLRQ�RI�D�WH[WERRN�RQ
,QWHJUDWHG�:HHG
0DQDJHPHQW

/ 0 / / + / /

1RWH��+� �KLJK��0� �PHGLXP��/� �ORZ�
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7\SH�RI�LPSDFW�H[SHFWHG

5HGXFWLRQ
LQ�XQLW

SURGXFWLRQ
FRVWV

,PSURYHG
VXVWDLQ�
DELOLW\�RI

SURGXFWLRQ
V\VWHP

5HGXFHG
H[WHUQDO

LPSDFWV�RQ
SURGXFHUV

6DWLVI\LQJ
FRQVXPHU
WDVWHV�DQG

SUHIHUHQFHV
6NLOO

GHYHORSPHQW

5HGXFLQJ
HQYLURQ�
PHQWDO

SROOXWLRQ
3URWHFWLRQ�RI
ELRGLYHUVLW\

(VWDEOLVK�LQ�KRXVH�DQG�SXEOLF
FRPPXQLFDWLRQ�V\VWHPV

0 0 0 / 0 / /

3DUWLFLSDWH�LQ�SURMHFW�GHVLJQ
DQG�GHYHORSPHQW�RI�HQVXUH
LQWHJUDWLRQ�RI�VWUDWHJLHV�WR
PD[LPLVH�DGRSWLRQ

+ + + / + 0 0

(VWDEOLVK�SDUWQHUVKLS�ZLWK
SURYLGHU�JURXSV�WR�HQVXUH
DGHTXDWH�FKDQQHOV�IRU
IHHGEDFN�DQG�VHUYLFLQJ

+ + + / + 0 +

7DUJHWHG�H[WHQVLRQ�DFWLYLWLHV�
ZLWK�SDUWLFXODU�UHIHUHQFH�WR
PDMRU�FRPPHUFLDO�DQG
HQYLURQPHQWDO�ZHHGV

+ + + 0 + 0 +

3URYLGH�VXSSRUW�GDWD�VR�WKDW
GHFLVLRQ�PDNLQJ�FDQ�EH
V\PSDWKHWLF�WR�HFRQRPLF�DQG
HQYLURQPHQWDO�FRQVWUDLQWV
ZKHQ�LPSOHPHQWLQJ
LQWHJUDWHG�ZHHG�PDQDJHPHQW
V\VWHPV

+ + 0 / + 0 /
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$FKLHYHPHQWV�PRUH�GLIILFXOW�WR�TXDQWLI\ $FKLHYHPHQWV�PRUH�UHDGLO\�TXDQWLILDEOH

%HWWHU�XQGHUVWDQGLQJ�RI�WKH

HFRQRPLF�FRVW�RI�ZHHGV

'HYHORSPHQW�RI�FURS�FRQWURO

0DQDJHPHQW�VWUDWHJLHV��LQFOXGLQJ

KLJKHU�VHHGLQJ�UDWHV�DQG�IDFWRU

DGMXVWHG�GRVH�UDWHV�WR�RSWLPLVH

KHUELFLGH�HIIHFWLYHQHVV��DQG

DQDO\VLV�RI�ULVNV�RI�FXWFURVVLQJ�IRU

KHUELFLGH�WROHUDQW�FURSV�

3ROLF\�GHYHORSPHQW��QDWLRQDO�ZHHG

VWUDWHJ\��JHQHWLFDOO\�PRGLILHG�FURSV�

HWF��
� 5HOHDVH�RI�ELRORJLFDO�FRQWURO

DJHQWV�DJDLQVW�ELWRX�EXVK��EULGDO

FUHHSHU��KRUHKRXQG��EULDU��6W

-RKQ·V�ZRUW��3DWHUVRQ·V�FXUVH

�

,QLWLDWLRQ�RI�ZRUN�RQ�ELRORJLFDO

FRQWURO�RI�ZLOG�UDGLVK

3DUDGLJP�VKLIW�LQ�DSSURDFK�WR�ZHHG

FRQWURO�²�ORQJ�WHUP�YLHZ�DW

FRQWUROOLQJ�VHHG�EDQN�

'HYHORSPHQW�RI�EHVW�SUDFWLFH

SULQFLSOHV�IRU�HQYLURQPHQWDO

ZHHGV�LQFOXGLQJ�WKH�LQWHJUDWLRQ�RI

KHUELFLGHV��ELRFRQWURO�DJHQWV�DQG

UHYHJHWDWLRQ

(GXFDWLRQ��WUDLQLQJ�DQG

GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ

'HYHORSPHQW�RI�DQ�LQWHJUDWHG

ZHHG�PDQDJHPHQW�VWUDWHJ\�IRU

FRQWURO�RI�DQQXDO�ZHHGV�LQ

SDVWXUHV

0HWKRGRORJLFDO�GHYHORSPHQWV 0HFKDQLVPV�WR�KHOS

SUHYHQW�GLVWULEXWLRQ�RI

QRYHO�ZHHGV

)RVWHULQJ�LQWHUGLVFLSOLQDU\�UHVHDUFK
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1DPH�RI�SURMHFW 6WDUW�GDWH (QG�GDWH 5HVHDUFKHUV�LQYROYHG

3UHYLRXV

([WHQW�DQG�SK\VLRORJLFDO�EDVLV�RI�DELOLW\�RI�ZKHDW
FXOWLYDUV�WR�VXSUHVV�ZHHGV

�������� �������� 0DNKWDUL��&RXVHQV�DQG�*DOZH\

(DUO\�YLJRXU�ZKHDW�²�LWV�UROH�LQ�SURGXFWLYLW\�DQG
VXVWDLQDELOLW\

�������� '�6ORDQH��*�*LOO��*�0F'RQDOG�DQG�*
+ROODPE\

,PSDFW�RI�SODQWLQJ�DUUDQJHPHQW�DQG�KHUELFLGHV�RQ
U\HJUDVV�SRSXODWLRQ�G\QDPLFV

���� -�0DWWKHZV�DQG�*�*LOO

8QGHUVWDQGLQJ�FRPSHWLWLRQ�EHWZHHQ�ZKHDW�DQG
ZLOG�UDGLVK

���� ���� 5�&RXVHQV

3RWHQWLDO�WR�EUHHG�PRUH�FRPSHWLWLYH�ZKHDW�DQG
EDUOH\�YDULHWLHV

�������� '�/HPHUOH��3�0DUWLQ�DQG�5�5LFKDUGV
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5HGXFLQJ�KHUELFLGH�XVH�²�UROH�RI�FRPSHWLWLYH�FURSV ����� ���� 5�'DYLGVRQ�DQG�*�*LOO

0RGHOOLQJ�ZHHG�FURS�FRPSHWLWLRQ ���� ���� /HUQHUOH��5�&RXVHQV��HW�DO

$OOHORSDWK\�EHWZHHQ�ZKHDW�DQG�U\HJUDVV $�%LOOLQJHU�DQG�6�3RZOHV
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&XUUHQW

,:0�IRU�SKDODULV�FRQWURO�DQG�ZKHDW�FRPSHWLWLRQ ���� ���� 5�&ROHPDQ�DQG�*�*LOO

,PSDFW�RI�LQFUHDVHG�ZKHDW�VHHGLQJ�UDWH�RQ�ZKHDW
\LHOG��TXDOLW\�DQG�U\HJUDVV�VXSUHVVLRQ

���� ���� &5&�&RXVHQV��/HPHUOH��*LOO��3HOW]HU�DQG
0RHUNHUN

0DQDJLQJ�ZHHGV�DQG�FURS�YLJRXU�XQGHU�QR�WLOO
IDUPLQJ�V\VWHPV�GHYHORSPHQW

������� ������� 6DP�.HHPDQ�DQG�*�*LOO

5HJLRQDO�SDFNDJHV�WR�PDNH�ZKHDW�VWURQJO\
FRPSHWLWLYH�DJDLQVW�ZHHGV

������� ���� '�/HPHUOH

6RLO�TXDOLW\�SDUDPHWHUV�DVVRFLDWHG�ZLWK�HQKDQFHG
FURS�YLJRXU

���� 5�*DOODJKHU��:DKUL�DQG�*�*LOO

5HGXFLQJ�KHUELFLGH�XVH�²�UROH�RI�FRPSHWLWLYH�FURSV ���� 5�'DYLGVRQ�DQG�*�*LOO

*HQHWLF�FRQWURO�RI�DOOHORSDWK\�LQ�ZKHDW ������� ������� +�:X��-�3UDWOH\�DQG�'�/HPHUOH

6RXUFH��/HPHUOH�SHUVRQDO�FRPPXQLFDWLRQ��$XJXVW�������
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Bringing the gains forward ...
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5HGXFWLRQ�LQ�FRQWURO

FRVWV

n &XUUHQW�OHYHOV�RI�FRQWURO��KD�

n &XUUHQW�FRVW�RI�FRQWURO����KD�

n 5HGXFWLRQ�LQ�VSUHDG��KD�

− 5HGXFHG�FRQWURO�DFWLYLW\��KD�

− &RVW�VDLQJ����

,PSURYHG�RXWFRPHV�LQ

FRQWUROOHG�DUHDV��QR

LQIHVWDWLRQ��EXW�VXLWDEOH

IRU�LQIHVWDWLRQ�

n /LNHOLKRRG�WKDW�LQIHVWDWLRQ�ZLOO�RFFXU�LI

QR�FRQWUROV�RQ�FXUUHQW�LQIHVWDWLRQ

n 9DOXH�SODFHG�RQ�DPHQLW\�LQ�FRQWUROOHG

DUHDV��QR�LQIHVWDWLRQ�

n ([WHQW�WR�ZKLFK�DPHQLW\�LV�LPSURYHG�E\

ELRORJLFDO�UDWKHU�WKDQ�FXUUHQW�FRQWURO

PHWKRGV

− 9DOXH�RQ�DGGLWLRQDO�DPHQLW\

,QFUHDVH�LQ

ELRGLYHUVLW\�GXH�WR

OHVV�FURZGLQJ�RXW

n 9DOXH�SODFHG�RQ�FRDVWDO�ELRGLYHUVLW\

n ([WHQW�WR�ZKLFK�ELRGLYHUVLW\�ZDV

WKUHDWHQHG

n ([WHQW�WR�ZKLFK�FRQWURO�PHWKRGV

SURPRWHG�UHGXFHG�ELRGLYHUVLW\

n ([WHQW�WR�ZKLFK�ELRORJLFDO�FRQWURO

SURPRWHV�ELRGLYHUVLW\

− 5HODWLYH�LPSURYHPHQW�LQ�ELRGLYHUVLW\

FRPSDUHG�ZLWK�SULRU�FRQWURO

− 9DOXH�SODFHG�RQ�WKLV�LPSURYHPHQW

,QFUHDVHG�DPHQLW\

YDOXHV�GXH�WR�UHGXFWLRQ

LQ�LQYDVLRQ�LQ

XQFRQWUROOHG�DUHDV

�LQIHVWDWLRQ�SUHVHQW�

n 9DOXH�SODFHG�RQ�DPHQLW\�LQ�DIIHFWHG�DUHDV

n ([WHQW�WR�ZKLFK�WKLV�YDOXH�LV�UHGXFHG�GXH

WR�LQYDVLRQ��OLPLWHG�DFFHVV��DHVWKHWLFV�GXH

WR�ELRORJLFDO�FRQWURO�UHGXFWLRQ�

n ,PSURYHPHQW�LQ�DFFHVV��DHVWKHWLFV��GXH

WR�ELRORJLFDO�FRQWURO�UHGXFWLRQ

− 9DOXH�RQ�WKLV�LPSURYHPHQW
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Area infested current
Area of infestation with

biological control
Control cost with
biological control

Cost savings in
control

ha ha $m $m

2000 70 000 70 000 2.00 0.00
2001 70 700 69 946 2.00 0.00
2002 71 407 69 804 1.99 0.01
2003 72 121 69 446 1.98 0.02
2004 72 842 68 639 1.96 0.04
2005 73 571 67 139 1.92 0.08
2006 74 306 64 946 1.86 0.14
2007 75 049 62 304 1.78 0.22
2008 75 800 59 446 1.70 0.30
2009 76 558 56 500 1.61 0.39
2010 77 324 53 520 1.53 0.47
2011 78 097 50 527 1.44 0.56
2012 78 878 47 530 1.36 0.64
2013 79 667 44 531 1.27 0.73
2014 80 463 41 532 1.19 0.81
2015 81 268 38 532 1.10 0.90
2016 82 081 35 532 1.02 0.98
2017 82 901 35 532 1.02 0.98
2018 83 730 35 532 1.02 0.98
2019 84 568 35 532 1.02 0.98
2020 85 413 35 532 1.02 0.98
2021 86 267 35 532 1.02 0.98
2022 87 130 35 532 1.02 0.98
2023 88 001 35 532 1.02 0.98
2024 88 881 35 532 1.02 0.98
2025 89 770 35 532 1.02 0.98
2026 90 668 35 532 1.02 0.98
2027 91 575 35 532 1.02 0.98
2028 92 490 35 532 1.02 0.98
2029 93 415 35 532 1.02 0.98
2030 94 349 35 532 1.02 0.98

Source: CIE estimates.
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Increase in amenity values

Minimum Base case Maximum

$m $m $m

2000 0.00 0.00 0.00
2001 0.01 0.02 0.11
2002 0.02 0.04 0.22
2003 0.03 0.06 0.33
2004 0.04 0.09 0.45
2005 0.05 0.11 0.58
2006 0.06 0.13 0.71
2007 0.07 0.16 0.85
2008 0.09 0.18 1.00
2009 0.10 0.21 1.15
2010 0.11 0.24 1.31
2011 0.12 0.27 1.48
2012 0.13 0.29 1.65
2013 0.14 0.32 1.84
2014 0.15 0.35 2.03
2015 0.17 0.38 2.22
2016 0.18 0.42 2.43
2017 0.19 0.45 2.65
2018 0.20 0.48 2.88
2019 0.21 0.52 3.11
2020 0.23 0.55 3.36
2021 0.24 0.59 3.61
2022 0.25 0.63 3.88
2023 0.26 0.66 4.16
2024 0.28 0.70 4.45
2025 0.29 0.74 4.75
2026 0.30 0.79 5.06
2027 0.32 0.83 5.39
2028 0.33 0.87 5.73
2029 0.34 0.92 6.08
2030 0.36 0.96 6.45

Note: Base case scenario assumes willingness to pay for full access to the beach of $1 per visitor day with visitor number increasing by 2 per cent
per year. Minimum scenario assumes willingness to pay of $0.50 per visitor day with visitor number increasing by 1 per cent per year. Maximum
scenario assumes willingness to pay of $8 per visitor day with visitor number increasing by 3 per cent per year.

Source: CIE estimates.
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Table 3.     Net present value (in $ millions) for Echium  bio-control, 1972-2050, as 
                   function of discount rate and value per DSE of pasture productivity gain

$1 DSE $2 DSE $3 DSE $4 DSE $5 DSE $6 DSE $7 DSE $8 DSE $9 DSE $10 DSE
1% 308 632 955 1279 1602 1925 2249 2572 2895 3219
2% 229 474 719 964 1208 1453 1698 1943 2188 2433
3% 172 360 549 737 926 1114 1303 1491 1680 1868
4% 129 277 424 571 719 866 1014 1161 1309 1456

Discount  5% 97 214 331 448 565 682 799 916 1034 1151
6% 73 167 261 355 449 544 638 732 826 920
7% 54 130 207 284 360 437 514 591 667 744
8% 38 101 164 228 291 354 418 481 544 607
9% 25 78 130 183 236 289 341 394 447 499

10% 14 58 102 147 191 236 280 324 369 413
11% 4 41 79 117 154 192 230 267 305 342
12% -5 27 59 91 123 156 188 220 252 284
13% -14 13 41 69 97 124 152 180 208 235
14% -23 1 25 49 73 97 121 145 169 193
15% -32 -11 10 31 52 73 94 115 136 157
16% -42 -23 -5 13 32 50 69 87 105 124
17% -52 -36 -20 -4 13 29 45 61 77 94
18% -64 -49 -35 -21 -6 8 22 37 51 65
19% -77 -64 -51 -39 -26 -13 0 12 25 38
20% -92 -80 -69 -58 -46 -35 -24 -12 -1 11

Source:  Bio-economic simulation by Nordblom, Smyth, Swirepik, Sheppard & Briese (Weeds CRC / 2000)
Model:    Benefit-Cost Analysis for Echium Bio-Control 809.xls

Table 2.         Benefit-Cost Analysis for bio-control of Echium with various discount rates 
          and DSEs valued at $8

B/C ratio  to 2015 29.2 20.4 14.1 9.7 6.6 4.4 2.9 1.9 1.2 0.8

B/C ratio  to 2050 173.5 88.6 47.5 26.5 15.2 8.9 5.3 3.2 1.9 1.1

Selected NPV ($M) to 2015 $421 $330 $259 $202 $155 $116 $81 $49 $16 -$19

   Years TOTAL Costs of Aggregate NPV ($M) to 2050 $2,572 $1,491 $916 $591 $394 $267 $180 $115 $61 $12
BCA Un-discounted Bio-Control Benefits to

Year  Year Benefits-Costs R & D Grazing Discount rate: 1% 3% 5% 7% 9% 11% 13% 15% 17% 19%
   (un-discounted $ millions) discounted present values (2000) in $ millions

1972 -28 -$0.04 -$0.04 -$0.05 -$0.08 -$0.14 -$0.23 -$0.39 -$0.65 -$1.08 -$1.76 -$2.86 -$4.60
1977 -23 -$0.07 -$0.07 -$0.09 -$0.13 -$0.21 -$0.32 -$0.49 -$0.75 -$1.12 -$1.68 -$2.50 -$3.70
1982 -18 -$0.08 -$0.08 -$0.09 -$0.13 -$0.18 -$0.26 -$0.36 -$0.50 -$0.69 -$0.95 -$1.30 -$1.76
1987 -13 -$0.40 -$0.40 -$0.46 -$0.59 -$0.76 -$0.97 -$1.23 -$1.56 -$1.96 -$2.47 -$3.09 -$3.85
1992 -8 -$0.51 -$0.51 -$0.55 -$0.65 -$0.76 -$0.88 -$1.02 -$1.18 -$1.36 -$1.56 -$1.80 -$2.06
1997 -3 -$1.21 -$1.21 -$1.24 -$1.32 -$1.40 -$1.48 -$1.56 -$1.65 -$1.74 -$1.83 -$1.93 -$2.03
2000 0 -$1.05 -$1.05 $0.00 -$1.05 -$1.05 -$1.05 -$1.05 -$1.05 -$1.05 -$1.05 -$1.05 -$1.05 -$1.05
2001 1 -$0.91 -$0.91 $0.01 -$0.90 -$0.88 -$0.86 -$0.85 -$0.83 -$0.82 -$0.80 -$0.79 -$0.77 -$0.76
2002 2 $0.06 $0.06 $0.05 $0.05 $0.05 $0.05 $0.05 $0.05 $0.04 $0.04 $0.04 $0.04
2003 3 $0.28 $0.28 $0.27 $0.26 $0.24 $0.23 $0.22 $0.20 $0.19 $0.18 $0.17 $0.17
2004 4 $1.11 $1.11 $1.07 $0.99 $0.91 $0.85 $0.79 $0.73 $0.68 $0.64 $0.59 $0.55
2005 5 $3.53 $3.53 $3.35 $3.04 $2.76 $2.51 $2.29 $2.09 $1.91 $1.75 $1.61 $1.48
2006 6 $8.82 $8.82 $8.31 $7.39 $6.58 $5.88 $5.26 $4.72 $4.24 $3.81 $3.44 $3.11
2007 7 $17.53 $17.53 $16.35 $14.25 $12.46 $10.92 $9.59 $8.44 $7.45 $6.59 $5.84 $5.19
2008 8 $29.48 $29.48 $27.22 $23.27 $19.95 $17.16 $14.79 $12.79 $11.09 $9.64 $8.39 $7.33
2009 9 $41.74 $41.74 $38.16 $31.99 $26.91 $22.70 $19.22 $16.32 $13.89 $11.87 $10.16 $8.72
2010 10 $51.71 $51.71 $46.81 $38.48 $31.74 $26.29 $21.84 $18.21 $15.23 $12.78 $10.76 $9.08
2011 11 $58.64 $58.64 $52.56 $42.36 $34.29 $27.86 $22.73 $18.61 $15.29 $12.60 $10.43 $8.65
2012 12 $63.62 $63.62 $56.46 $44.62 $35.42 $28.25 $22.62 $18.18 $14.68 $11.89 $9.67 $7.89
2013 13 $67.97 $67.97 $59.73 $46.29 $36.05 $28.21 $22.17 $17.50 $13.88 $11.05 $8.83 $7.08
2014 14 $71.38 $71.38 $62.10 $47.19 $36.05 $27.68 $21.36 $16.56 $12.90 $10.09 $7.92 $6.25
2015 15 $73.58 $73.58 $63.38 $47.23 $35.39 $26.67 $20.20 $15.38 $11.76 $9.04 $6.98 $5.41
2020 20 $81.32 $81.32 $66.65 $45.03 $30.65 $21.01 $14.51 $10.09 $7.06 $4.97 $3.52 $2.51
2025 25 $83.17 $83.17 $64.85 $39.72 $24.56 $15.32 $9.65 $6.12 $3.92 $2.53 $1.64 $1.07
2030 30 $84.53 $84.53 $62.72 $34.83 $19.56 $11.10 $6.37 $3.69 $2.16 $1.28 $0.76 $0.46
2035 35 $86.10 $86.10 $60.78 $30.60 $15.61 $8.06 $4.22 $2.23 $1.19 $0.65 $0.35 $0.20
2040 40 $87.85 $87.85 $59.01 $26.93 $12.48 $5.87 $2.80 $1.35 $0.66 $0.33 $0.16 $0.08
2045 45 $89.65 $89.65 $57.29 $23.71 $9.98 $4.27 $1.86 $0.82 $0.37 $0.17 $0.08 $0.04
2050 50 $90.93 $90.93 $55.29 $20.74 $7.93 $3.09 $1.22 $0.49 $0.20 $0.08 $0.04 $0.02

Nordblom, Smyth, Swirepik, Sheppard & Briese  (Weeds CRC / 2000) 
Model:   Benefit-Cost Analysis for Echium Bio-Control 809.xls 
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