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7KLV�UHSRUW�ZDV�VXSSRUWHG�E\�IXQGLQJ�IURP�WKH�$XVWUDOLDQ�*RYHUQPHQW�XQGHU�WKH�3DFLILF�$XVWUDOLD�&OLPDWH�
&KDQJH�6FLHQFH�DQG�$GDSWDWLRQ�3ODQQLQJ��3$&&6$3��SURJUDP� 

7KH�PDWHULDO�LQ�WKLV�SXEOLFDWLRQ�LV�SURYLGHG�IRU�JHQHUDO�LQIRUPDWLRQ�RQO\��DQG�RQ�WKH�XQGHUVWDQGLQJ�WKDW�
WKH�$XVWUDOLDQ�*RYHUQPHQW�LV�QRW�SURYLGLQJ�SURIHVVLRQDO�DGYLFH��%HIRUH�DQ\�DFWLRQ�RU�GHFLVLRQ�LV�WDNHQ�RQ�
WKH�EDVLV�RI�WKLV�PDWHULDO�WKH�UHDGHU�VKRXOG�REWDLQ�DSSURSULDWH�LQGHSHQGHQW�SURIHVVLRQDO�DGYLFH� 

 

7KLV�5HSRUW�KDV�EHHQ�SUHSDUHG�E\�*+'�IRU�'HSDUWPHQW�RI�&OLPDWH�&KDQJH�DQG�(QHUJ\�(IILFLHQF\�
�'&&((��DQG�PD\�RQO\�EH�XVHG�DQG�UHOLHG�RQ�E\�'&&((�IRU�WKH�SXUSRVH�DJUHHG�EHWZHHQ�*+'�DQG�
'&&((�DV�VHW�RXW�LQ�VHFWLRQ�����RI�WKLV�5HSRUW��

*+'�RWKHUZLVH�GLVFODLPV�UHVSRQVLELOLW\�WR�DQ\�SHUVRQ�RWKHU�WKDQ�'&&((�DULVLQJ�LQ�FRQQHFWLRQ�ZLWK�WKLV�
5HSRUW��*+'�DOVR�H[FOXGHV�LPSOLHG�ZDUUDQWLHV�DQG�FRQGLWLRQV��WR�WKH�H[WHQW�OHJDOO\�SHUPLVVLEOH��

7KH�VHUYLFHV�XQGHUWDNHQ�E\�*+'�LQ�FRQQHFWLRQ�ZLWK�SUHSDULQJ�WKLV�5HSRUW�ZHUH�OLPLWHG�WR�WKRVH�
VSHFLILFDOO\�GHWDLOHG�LQ�WKH�5HSRUW�DQG�DUH�VXEMHFW�WR�WKH�VFRSH�OLPLWDWLRQV�VHW�RXW�LQ�WKH�5HSRUW���

7KH�RSLQLRQV��FRQFOXVLRQV�DQG�DQ\�UHFRPPHQGDWLRQV�LQ�WKLV�5HSRUW�DUH�EDVHG�RQ�FRQGLWLRQV�HQFRXQWHUHG�
DQG�LQIRUPDWLRQ�UHYLHZHG�DW�WKH�GDWH�RI�SUHSDUDWLRQ�RI�WKH�5HSRUW���*+'�KDV�QR�UHVSRQVLELOLW\�RU�
REOLJDWLRQ�WR�XSGDWH�WKLV�5HSRUW�WR�DFFRXQW�IRU�HYHQWV�RU�FKDQJHV�RFFXUULQJ�VXEVHTXHQW�WR�WKH�GDWH�WKDW�
WKH�5HSRUW�ZDV�SUHSDUHG��

7KH�RSLQLRQV��FRQFOXVLRQV�DQG�DQ\�UHFRPPHQGDWLRQV�LQ�WKLV�5HSRUW�DUH�EDVHG�RQ�DVVXPSWLRQV�PDGH�E\�
*+'�GHVFULEHG�LQ�WKLV�5HSRUW���*+'�GLVFODLPV�OLDELOLW\�DULVLQJ�IURP�DQ\�RI�WKH�DVVXPSWLRQV�EHLQJ�
LQFRUUHFW. 
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([HFXWLYH�6XPPDU\ 

7KH�3DFLILF�,VODQG�&RXQWULHV�DQG�7HUULWRULHV��3,&7V��DUH�D�FROOHFWLRQ�RI�6PDOO�,VODQG�'HYHORSLQJ�
6WDWHV��6,'6��LQ�WKH�3DFLILF��FRQVLVWLQJ�RI�VRPH�����PLOOLRQ�SHRSOH��H[FOXGLQJ�31*��VFDWWHUHG�
RYHU�VRPH��������LVODQGV��WKHPVHOYHV�VFDWWHUHG�RYHU�DQ�DUHD�RI�������PLOOLRQ�VTXDUH�
NLORPHWUHV��7KH�3,&7V�DUH�GHSHQGHQW�RQ�LQIUDVWUXFWXUH�WR�GHOLYHU�EDVLF�OLYLQJ�VHUYLFHV��
JRYHUQPHQW�VHUYLFHV��DQG�WR�VXSSRUW�WKHLU�HFRQRP\��7KH�3,&7�LVODQGV�DUH�RI�WKUHH�GLIIHUHQW�
W\SHV��GXH�WR�WKUHH�GLIIHUHQW�IRUPDWLRQ�SURFHVVHV��YROFDQLF��DWROO��DQG�UDLVHG�DWROO��2Q�HDFK�W\SH��
LQIUDVWUXFWXUH�LV�GLVWULEXWHG�LQ�D�SDUWLFXODU�ZD\��RIWHQ�IRFXVHG�DURXQG�WKH�HGJH��2WKHU�SULQFLSDO�
FKDUDFWHULVWLFV�RI�3DFLILF�LQIUDVWUXFWXUH�LQFOXGH�D�GLYLVLRQ�EHWZHHQ�FHQWUDOLVHG�XUEDQ�DQG�
GHFHQWUDOLVHG�UXUDO�LQIUDVWUXFWXUH��DQG�EHWZHHQ�LQIUDVWUXFWXUH�EXLOW�IRU�WKH�ORFDO�SRSXODWLRQ�DQG�
LQIUDVWUXFWXUH�EXLOW�IRU�WRXULVWV���

7KH�VPDOO�VL]H��H[SRVXUH��JHRJUDSKLFDO�LVRODWLRQ��VPDOO�SRSXODWLRQ�DQG�VPDOO�HFRQRPLHV�RI�WKH�
3,&7V�JLYH�ULVH�WR�D�SDUWLFXODU�VHW�RI�LQIUDVWUXFWXUH�FKDOOHQJHV��HYHQ�SULRU�WR�WKH�LPSDFW�RI�
FOLPDWH�FKDQJH��6RPH�RI�WKHVH�DUH�SK\VLFDO��IRU�LQVWDQFH�WKH�PDULQH�HQYLURQPHQW��WKH�
GLVSHUVHG�SRSXODWLRQ��DQG�WKH�IDFW�WKDW�PRVW�LQIUDVWUXFWXUH�LV�ORFDWHG�RQ�WKH�IRUHVKRUH��2WKHU�
FKDOOHQJHV�DUH�LQVWLWXWLRQDO��LQFOXGLQJ�WKH�VPDOOQHVV�RI�JRYHUQPHQW��IUDJLOH�HFRQRPLHV��DQG�D�
VKRUWDJH�RI�LQIUDVWUXFWXUH�SURIHVVLRQDOV�FRPSDUHG�WR�UHTXLUHPHQWV��

&OLPDWH�FKDQJH�DGDSWDWLRQ�VWUDWHJLHV�FDQQRW�DGGUHVV�DOO�RI�WKH�H[LVWLQJ�FRQGLWLRQV�DQG�
FRQVWUDLQWV�LQ�WKH�3DFLILF��EXW�E\�UHFRJQLVLQJ�WKH\�H[LVW��LW�PD\�EH�SRVVLEOH�WR�GHYHORS�DQ�
DSSURDFK�WR�PDQDJLQJ�FOLPDWH�FKDQJH�LPSDFWV�WKDW�DGGUHVVHV�RWKHU�OLPLWDWLRQV�LQ�WKH�V\VWHP��
7KH�IRFXV�RI�WKLV�SDSHU��KRZHYHU��LV�WR�LGHQWLI\�ZKDW�LQIRUPDWLRQ�LV�UHTXLUHG�E\�SROLWLFDO�GHFLVLRQ�
PDNHUV�DQG�LQIUDVWUXFWXUH�PDQDJHUV�WR�EHWWHU�PDQDJH�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKHLU�
LQIUDVWUXFWXUH��

&OLPDWH�FKDQJH�LQ�WKH�3DFLILF�SUHVHQWV�D�YDULHW\�RI�SRVVLEOH�LPSDFWV�RQ�LQIUDVWUXFWXUH���7KH�
PRVW�LPSRUWDQW�IDOO�LQWR�WKUHH�FDWHJRULHV��FRDVWDO�LQXQGDWLRQ��PRUH�H[WUHPH�ZHDWKHU��DQG�
FKDQJHV�LQ�SUHFLSLWDWLRQ��7KHVH�LPSDFW�WKH�IROORZLQJ�LPSRUWDQW�VHFWRUV�RI�3DFLILF�LQIUDVWUXFWXUH��
HQHUJ\��ZDWHU��,&7��WUDQVSRUW�DQG�EXLOGLQJV��7KH�LQWHUDFWLRQV�EHWZHHQ�LPSDFW�DQG�LQIUDVWUXFWXUH�
DUH�FRPSOH[�DQG�PXOWLSOH��EXW�FDQ�EH�VXPPDULVHG�LQ�VLPSOH�PDWULFHV��LQFOXGHG�LQ�WKLV�SDSHU���

,Q�DGGLWLRQ�WR�WKH�GLUHFW�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�LQIUDVWUXFWXUH��WKHUH�DUH�LQWHUGHSHQGHQFLHV�
EHWZHHQ�LQIUDVWUXFWXUH�VHFWRUV�WKDW�QHHG�WR�EH�DQDO\VHG�LQ�RUGHU�WR�IXOO\�XQGHUVWDQG�
LQIUDVWUXFWXUH�YXOQHUDELOLW\��$�FRDVWDO�DLUSRUW�LV�LPSDFWHG�QRW�RQO\�GLUHFWO\�E\�FOLPDWH�FKDQJH�
LQFUHDVLQJ�WKH�ULVN�RI�FRDVWDO�LQXQGDWLRQ��EXW�DOVR�E\�FOLPDWH�FKDQJH�LPSDFW�RQ�WKH�URDG�WKDW�
FRQQHFWV�WR�WKH�WRZQ��RQ�WKH�SRZHU�VXSSO\�IRU�ZKLFK�LW�GHSHQGV��DQG�WKH�KRPHV�RI�WKH�
HPSOR\HHV�WKDW�RSHUDWH�LW��,Q�WXUQ��WKH�FORVXUH�RI�WKH�DLUSRUW�KDV�GRZQVWUHDP�LPSDFWV�RQ�
GLVDVWHU�UHVSRQVH��RQ�DLG�SURJUDPV��RQ�WRXULVP��DQG�RQ�WUDGH��

$JDLQ��WKHVH�LQWHUGHSHQGHQFLHV�FDQ�EH�PDSSHG�E\�ZD\�RI�PDWULFHV��7KXV��XQGHUVWDQGLQJ�
LPSDFW�RI�FOLPDWH�FKDQJH�LQ�WKH�3DFLILF�LV�QRW�D�VLPSOH�PDWWHU�RI�DVVHVVLQJ�WKH�YXOQHUDELOLW\�RI�
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LQGLYLGXDO�SLHFHV�RI�LQIUDVWUXFWXUH��EXW�DOVR�RI�PDSSLQJ�WKDW�LPSDFW�RQWR�RWKHU�LQIUDVWUXFWXUH��
RQWR�WKH�HFRQRPLF�FRPPXQLW\�VHUYLFHV�LW�VXSSRUWV��DQG�ILQDOO\�RQWR�WKH�SRSXODWLRQ��

8OWLPDWHO\��LW�LV�WKH�SRSXODWLRQ��QRW�WKH�LQIUDVWUXFWXUH�WKDW�QHHGV�WR�EH�SURWHFWHG��)RFXVVLQJ�
VROHO\�RQ�SURWHFWLQJ�H[LVWLQJ�LQIUDVWUXFWXUH�DVVHWV�PD\�EH�XQDIIRUGDEOH��DQG�SULRULWLVDWLRQ�QHHGV�
WR�IUDPH�WKH�LQIUDVWUXFWXUH�SROLF\�LQ�WHUPV�RI�VRFLDO�SROLF\��5HVSRQVH�QHHGV�WR�WDNH�LQWR�DFFRXQW�
WKUHH�OHYHOV�RI�DQDO\VLV��HDFK�FULWLFDO�WR�WKH�HIIHFWLYHQHVV�RI�WKH�UHVSRQVH��7KH�ILUVW�LV�WR�LGHQWLI\�
WKH�SRSXODWLRQV�PRVW�YXOQHUDEOH�WR�FOLPDWH�FKDQJH��DQG�WKH�LQIUDVWUXFWXUH�YXOQHUDELOLWLHV�WKDW�
LPSDFW�WKHP��7KLV�PD\�LQYROYH�FRPSOH[�LQWHUUHODWLRQVKLS�PDSSLQJ�RI�WKH�NLQG�GHVFULEHG�DERYH��
7KHQ��IRU�HDFK�SLHFH�RI�LQIUDVWUXFWXUH�LQ�WKH�FDXVDO�LPSDFW�FKDLQ��D�YDULHW\�RI�UHVSRQVHV�PXVW�
EH�H[DPLQHG��7KHVH�DUH��KDUGHQLQJ�WKH�LQIUDVWUXFWXUH�LWVHOI��PRYLQJ�LW��ILQGLQJ�DOWHUQDWLYHV��
IRFXVVLQJ�RQ�UHVLOLHQFH�UDWKHU�WKDQ�SURWHFWLRQ��DQG�XVLQJ�QDWXUDO�UDWKHU�WKDQ�EXLOW�SURWHFWLRQ��
)LQDOO\��LPSOHPHQWDWLRQ�RI�WKHVH�VWUDWHJLHV�UHTXLUHV�FHUWDLQ�FDSDFLWLHV�DPRQJ�WKH�µDFWRUV¶�
LQYROYHG�LQ�HDFK�FRXQWU\��JRYHUQPHQW��IXQGHUV��LPSOHPHQWLQJ�DJHQFLHV��DQG�WKH�UHVHDUFK�
FRPPXQLWLHV��,W�DOVR�UHTXLUHV�WKDW�WKH\�DFW�WRJHWKHU�LQ�D�FRRUGLQDWHG�ZD\��LQ�RUGHU�WR�EXLOG�
V\VWHPLF�FDSDFLW\�LQ�WKH�IDFH�RI�XQFHUWDLQWLHV�DERXW�WKH�H[WHQW�DQG�LPSDFW�RI�FOLPDWH�FKDQJH��
DQG�LPSURYH�WKH�HIIHFWLYHQHVV�DQG�FRVW�EHQHILW�RI�YDULRXV�DGDSWDWLRQ�VWUDWHJLHV��

7KHUH�DUH�NQRZOHGJH�JDSV�LQ�HDFK�RI�WKH�WKUHH�VWHSV�PHQWLRQHG�DERYH��XQGHUVWDQGLQJ�LPSDFW��
GHFLGLQJ�DGDSWDWLRQ�VWUDWHJLHV��DQG�VWUHQJWKHQLQJ�DGDSWDWLRQ�FDSDFLW\��)RU�WKH�3DFLILF�,VODQGV��
HDFK�RI�WKHVH�VWHSV�LQYROYHV�HQWHULQJ�LQWR�QHZ�WHUULWRU\��DQG�WKH�SDUWLFXODU�FLUFXPVWDQFHV�RI�WKH�
3DFLILF�,VODQGV�PHDQV�WKDW�VWUDWHJLHV�DQG�NQRZOHGJH�GHYHORSHG�HOVHZKHUH��ZLOO�RIWHQ�QRW�
UHDGLO\�DSSO\��,Q�WKH�UHDOP�RI�SRSXODWLRQ�LPSDFW�DQG�SULRULWLVDWLRQ��WKH�NH\�DUHDV�IRU�LQYHVWLJDWLRQ�
DUH��LPSDFW�RI�LQIUDVWUXFWXUH�RQ�SRSXODWLRQV��LQIUDVWUXFWXUH�LPSDFWV�RQ�RWKHU�LQIUDVWUXFWXUH��
SODQQLQJ�IRU�FOLPDWH�FKDQJH�WLPH�IUDPHV��VKRUW��PHGLXP�DQG�ORQJ�WHUP��DQG�XQFHUWDLQW\��
GHYHORSLQJ�VSHFLILF�ORFDO�DGDSWDWLRQ�SODQV��LQWHJUDWLQJ�FOLPDWH�FKDQJH�LQWR�H[LVWLQJ�V\VWHPV��
DQG�UHWKLQNLQJ�EXVLQHVV�DV�XVXDO��,Q�WKH�GRPDLQ�RI�VWUDWHJ\�RSWLRQV��WKH�PDLQ�DUHDV�WR�UHVHDUFK�
LQFOXGH�LQYHVWLJDWLQJ�DSSURDFKHV�WR�KDUGHQLQJ��UHORFDWLRQ��DOWHUQDWLYHV��UHVLOLHQFH�DQG�QDWXUDO�
V\VWHPV��,Q�WKH�GRPDLQ�RI�LPSOHPHQWDWLRQ�FDSDFLW\��WKH�PDLQ�DUHDV�IRU�UHVHDUFK�DUH�WKH�
FDSDFLW\�JDSV�LQ�HDFK�RI�WKH�PDLQ�DFWRUV��JRYHUQPHQWV��IXQGHUV��LPSOHPHQWLQJ�DJHQFLHV��DQG�
WKH�UHVHDUFK�FRPPXQLW\�LWVHOI��

7KLV�SDSHU�KLJKOLJKWV�WKUHH�PDMRU�DUHDV�RI�UHVHDUFK�WKDW�DUH�FULWLFDO�IRU�3,&7V�LPSDFWHG�E\�
FOLPDWH�FKDQJH��DQG�LGHQWLILHV�D�VHULHV�RI�VXE�TXHVWLRQV�WKDW�FDQ�EH�H[SORUHG�DV�SDUW�RI�WKLV�
UHVHDUFK��7KLV�UHVHDUFK�ZLOO�SURYLGH�D�IRXQGDWLRQ�IRU�3,&7V�WR�PDNH�GHFLVLRQV�UHJDUGLQJ�
LQYHVWPHQW�LQ�LQIUDVWUXFWXUH�DQG�LWV�PDQDJHPHQW��7KH�WKUHH�DUHDV�DUH��

x� +RZ�WR�SURWHFW�LQIUDVWUXFWXUH�IRU�UHPRWH�DQG�SRRU�FRPPXQLWLHV"�

x� 7KH�QHHG�IRU�QHZ�WHFKQLFDO�VWDQGDUGV�DQG�LQQRYDWLRQV�IRU�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�
LQIUDVWUXFWXUH�SURMHFWV�DQG�F\FOHV�

x� 3ODQQLQJ�DQG�PDQDJHPHQW�RI�LQIUDVWUXFWXUH�RSHUDWLRQV�DQG�PDLQWHQDQFH�LQ�WKH�3,&7�
FRQWH[W��
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��� ,QWURGXFWLRQ�

1.1 The challenge of climate change for Pacific infrastructure 
&OLPDWH�FKDQJH�WKUHDWHQV�WR�KDYH�VHULRXV�LPSDFWV�RQ�LQIUDVWUXFWXUH�LQ�WKH�3DFLILF��DQG�WR�WKXV�
KLQGHU�GHYHORSPHQW��7KLV�WKUHDW�KDV�EHHQ�UHFRJQLVHG�LQ�D�UDQJH�RI�GRFXPHQWV�GHYHORSHG�RU�
DGRSWHG�E\�3DFLILF�JRYHUQPHQWV����7KHVH�GRFXPHQWV�HPSKDVLVH�WKDW�DGDSWDWLRQ�WR�FOLPDWH�
FKDQJH�LV�LQWHJUDO�WR�VXVWDLQDEOH�GHYHORSPHQW�WKURXJKRXW�WKH�3DFLILF��&OLPDWH�FKDQJH�
DGDSWDWLRQ�DQG�VXVWDLQDEOH�GHYHORSPHQW�QHHG�WR�EH�DGGUHVVHG�ZLWK�D�VLQJOH�FRRUGLQDWHG�
UHVSRQVH��

,QIUDVWUXFWXUH�SOD\V�D�YLWDO�UROH�LQ�GHYHORSPHQW��VR�XQGHUVWDQGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�
FOLPDWH�FKDQJH�DQG�LQIUDVWUXFWXUH�LV�FULWLFDO��7KLV�SDSHU�UHFRPPHQGV�UHVHDUFK�WKDW�ZLOO�
FRQWULEXWH�WR�WKH�DELOLW\�RI�3,&7�JRYHUQPHQWV�DQG�FRPPXQLWLHV�WR�UHVSRQG�HIIHFWLYHO\��

,Q�PDQ\�FDVHV�WKURXJKRXW�WKH�3DFLILF��WKH�VWUHVV�RQ�LQIUDVWUXFWXUH��DQG�KXPDQ�GHYHORSPHQW�LQ�
JHQHUDO��SRVHG�E\�FOLPDWH�FKDQJH�LV�DQ�LQFUHDVH�LQ�VWUHVVHV�DOUHDG\�SUHVHQW��,QIUDVWUXFWXUH�LQ�
WKH�3DFLILF�DOUHDG\�RSHUDWHV�LQ�DQ�HQYLURQPHQW�LQ�ZKLFK��

�� GHVLJQ�DQG�FRQVWUXFWLRQ�DUH�UHQGHUHG�GLIILFXOW�DQG�H[SHQVLYH�E\�SUREOHPV�RI�UHPRWHQHVV��D�
KDUVK�PDULQH�RSHUDWLQJ�HQYLURQPHQW��DQG�SRRU�DFFHVV�WR�PDWHULDOV�DQG�WUDQVSRUW� 

�� WKHUH�LV�D�VFDUFLW\�RI�SHUVRQQHO�ZKR�DUH�ERWK�SURIHVVLRQDOO\�VNLOOHG�DQG�NQRZOHGJHDEOH�
DERXW�ORFDO�FRQGLWLRQV� 

�� WKHUH�DUH�LQVXIILFLHQW�PDQDJHULDO�DQG�EXGJHWDU\�UHVRXUFHV�WR�HQVXUH�HIIHFWLYH�RSHUDWLQJ�DQG�
PDLQWHQDQFH 

�� JRYHUQPHQW�V\VWHPV²LQFOXGLQJ�SODQQLQJ�DQG�PRQLWRULQJ²DUH�ZHDN���OHDGLQJ�WR�SRRU�
LQIUDVWUXFWXUH�SODQQLQJ�DQG�PDQDJHPHQW�DQG�GHILFLHQFLHV�LQ�GRQRU�FRRUGLQDWLRQ�� 

7KHVH�ODVW�ZHDNQHVVHV�LQ�FRRUGLQDWLRQ�OHDG�WR�LQIUDVWUXFWXUH�LQYHVWPHQWV�WKDW��

�� OHDQ�WRZDUGV�VKRUW�WHUP�KDUGZDUH�LQWHUYHQWLRQV�� 
�� DUH�SDUWLWLRQHG�LQWR�VHFWRUDO�VLORV� 
�

                                                           
�� 0DXULWLXV�6WUDWHJ\�IRU�)XUWKHU�,PSOHPHQWDWLRQ�RI�WKH�3URJUDPPH�RI�$FWLRQ�IRU�WKH�6XVWDLQDEOH�'HYHORSPHQW�RI�6PDOO�,VODQG�
'HYHORSLQJ�1DWLRQV��������$�)UDPHZRUN�IRU�$FWLRQ������������%XLOGLQJ�5HVLOLHQFH�RI�1DWLRQV�DQG�&RPPXQLWLHV�WR�'LVDVWHUV�±�
$Q�,QYHVWPHQW�IRU�6XVWDLQDEOH�'HYHORSPHQW�LQ�WKH�3DFLILF�,VODQG�&RXQWULHV��'LVDVWHU�5LVN�5HGXFWLRQ�DQG�'LVDVWHU�0DQDJHPHQW��
-XO\�������%DQJNRN�&DOO�WR�$FWLRQ��5HDOLVLQJ�'HYHORSPHQW�(IIHFWLYHQHVV��0DNLQJ�WKH�PRVW�RI�&OLPDWH�&KDQJH�)LQDQFH�����
2FWREHU��������

�� %XLOGLQJ�5HVLOLHQFH�RI�1DWLRQV�DQG�&RPPXQLWLHV�WR�'LVDVWHUV�±�$Q�,QYHVWPHQW�IRU�6XVWDLQDEOH�'HYHORSPHQW�LQ�WKH�3DFLILF�,VODQG�
&RXQWULHV��'LVDVWHU�5LVN�5HGXFWLRQ�DQG�'LVDVWHU�0DQDJHPHQW��-XO\�������

�� 7KH�3DFLILF�,QIUDVWUXFWXUH�&KDOOHQJH��$�UHYLHZ�RI�REVWDFOHV�DQG�RSSRUWXQLWLHV�IRU�LPSURYLQJ�SHUIRUPDQFH�LQ�WKH�3DFLILF�,VODQGV��
:RUOG�%DQN��������

���KWWS���ZZZ�IRUXPVHF�RUJ�IM�UHVRXUFHV�XSORDGV�DWWDFKPHQWV�GRFXPHQWV�'HYHORSPHQW3DUWQHU�
5HSRUWLQJB$QDO\WLFDO5HSRUW�),1$/�SGI�

���6HH�)RRWQRWH���
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7KH�3,&7V�KDYH�RQJRLQJ�SUREOHPV�ZLWK�WKH�TXDOLW\��TXDQWLW\��RSHUDWLRQ�DQG�PDLQWHQDQFH�RI�
WKHLU�LQIUDVWUXFWXUH���7KHVH�SUREOHPV�PDQLIHVW�DW�WKH�GD\�WR�GD\�OHYHO�LQ�SRZHU�VKRUWDJHV��
WURXEOHVRPH�WHOHFRPPXQLFDWLRQV��ZDWHU�VKRUWDJHV��DQG�H[SHQVLYH�DQG�GLIILFXOW�WUDQVSRUW���

�

Figure 1: Service Outage – Electricity Outage Time7 

�

7KHVH�GD\�WR�GD\�GLIILFXOWLHV�WKHQ�ZHDNHQ�WKH�DELOLW\�RI�3,&7�VRFLHWLHV�WR�UHVSRQG�UHVLOLHQWO\�WR�
QDWXUDO�GLVDVWHUV��ZKLFK�FDQ�FDXVH�GDPDJH�DPRXQWLQJ�WR�����RI�*'3���,Q�RWKHU�FRXQWULHV�
GLVDVWHUV�UDUHO\�FRVW�PRUH�WKDQ������RI�*'3���2Q�WRS�RI�WKLV��FOLPDWH�FKDQJH�LPSDFWV�LQ�WKH�
3DFLILF�DUH�OLNHO\�WR�EH�KLJK��EHFDXVH�RI�WKH�SUHSRQGHUDQFH�RI�FRDVWOLQH��DQG�RI�IUDJLOH�LVODQG�
HFRV\VWHPV��,W�LV�WKH�SLOLQJ�XS�RI�FOLPDWH�FKDQJH�VWUHVV�RQ�WRS�RI�DQ�DOUHDG\�VWUHVVHG�
LQIUDVWUXFWXUH�V\VWHP�WKDW�FKDUDFWHULVHV�WKH�3DFLILF� 

In the case of small island states, a single disaster event can cause a debilitating shock to a 
national economy. The World Bank estimates the economic cost of disasters in Pacific 
Island Countries at between 2-7 per cent of GDP per annum. This rises to an average of 46 per 
cent of GDP during disaster years. It is predicted that the cost of a 1-in-100-year cyclone in any 
of the capital cities of Fiji, Solomon Islands, Vanuatu, Samoa or Tonga would result in potential 
economic losses of up to 60 per cent of GDP. In the 1990s the cost of extreme events in the 
Pacific Island region is estimated to have exceeded US$1 billion. This includes the cost of 
Cyclones Ofa and Val, which hit Samoa in 1990/91, causing losses of US$440 million (greater 
than the country’s average annual GDP). In Niue, Cyclone Heta is estimated to have caused an 
impact of about NZ$37.7 million, which is approximately 25% of its GDP. 

http://www.sprep.org/att/irc/ecopies/pacific_region/507.pdf 

                                                           
�� 7KH�3DFLILF�,QIUDVWUXFWXUH�&KDOOHQJH��$�UHYLHZ�RI�REVWDFOHV�DQG�RSSRUWXQLWLHV�IRU�LPSURYLQJ�SHUIRUPDQFH�LQ�WKH�3DFLILF�,VODQGV��
:RUOG�%DQN��������

���6RXUFH�'DWD��&RXQWU\�'DWD�DQG�&DVWDOLD�5HVHDUFK�
1RWH����9DQXDWX�KDV�EHHQ�H[FOXGHG�DV�WKH�YHU\�KLJK�WDULIIV�DQG�V\VWHP�ORVVHV�GLVWRUW�WKH�WUHQG�GDWD�
1RWH����)60��)HGHUDWHG�6WDWHV�RI�0LFURQHVLD�

���*XLGH�WR�'HYHORSLQJ�1DWLRQDO�$FWLRQ�3ODQV�±�$�7RRO�IRU�0DLQVWUHDPLQJ�'LVDVWHU�5LVN�0DQDJHPHQW�%DVHG�RQ�H[SHULHQFHV�IURP�
VHOHFWHG�3DFLILF�,VODQG�&RXQWULHV��3DFLILF�'LVDVWHU�5LVN�0DQDJHPHQW�3DUWQHUVKLS�1HWZRUN��2FWREHU������

http://www.sprep.org/att/irc/ecopies/pacific_region/507.pdf
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5HVSRQGLQJ�WR�FOLPDWH�FKDQJH�KDV�LQLWLDWHG�D�QHZ�UHJLRQDO�GLDORJXH�WKDW�FXWV�DFURVV�
GLVFLSOLQDU\�DQG�VHFWRUDO�ERXQGDULHV��7KLV�QHZ�GLDORJXH�FUHDWHV�WKH�RSSRUWXQLW\�WR�TXHVWLRQ�
µEXVLQHVV�DV�XVXDO¶�LQ�D�V\VWHPLF�ZD\��

,Q�PDQ\�FDVHV��WKH�LPSDFW�RI�FOLPDWH�FKDQJH�QHFHVVLWDWHV�WKLV�TXHVWLRQLQJ��EHFDXVH�LW�LV�QRW�
SRVVLEOH�WR�UHVSRQG�HIIHFWLYHO\�WR�WKH�DGGLWLRQDO�VWUHVV�RI�FOLPDWH�FKDQJH��ZLWKRXW�DGGUHVVLQJ�
ZHDNQHVVHV�LQ�WKH�H[LVWLQJ�V\VWHPV��

1.2 Approach and methodology 
7KLV�SDSHU�FRQWULEXWHV�WR�WKH�3$6$3�UHJLRQDO�RYHUYLHZ�E\��

�� GHVFULELQJ�WKH�3DFLILF�LVODQGV�LQIUDVWUXFWXUH�FRQWH[W 
�� GHVFULELQJ�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�3DFLILF�LQIUDVWUXFWXUH 
�� DQDO\VLQJ�WKH�VWHSV�UHTXLUHG�WR�WDNH�DFWLRQ�WR�DGDSW 
�� LGHQWLI\LQJ�JDSV�LQ�RXU�XQGHUVWDQGLQJ�WKDW�QHHG�WR�EH�ILOOHG�LQ�RUGHU�WR�EHWWHU�DGDSW�

LQIUDVWUXFWXUH�WR�FKDQJLQJ�FOLPDWH� 
7KH�SDSHU�ZDV�SUHSDUHG�EDVHG�RQ�LQSXW�IURP�D�EURDG�UDQJH�RI�VRXUFHV��

�� FRQGXFWLQJ�OLWHUDWXUH�UHYLHZV�� 
�� FRQVXOWLQJ�ZLWK�UHSUHVHQWDWLYHV�LQ�RUJDQLVDWLRQV�ZRUNLQJ�LQ�WKH�3DFLILF� 
�� FRQVXOWLQJ�ZLWK�D�UDQJH�RI�LQIUDVWUXFWXUH�VSHFLDOLVWV�DFURVV�YDULRXV�VHFWRUV� 
%DVHG�RQ�WKHVH�UHYLHZV�DQG�FRQVXOWDWLRQV��DQ�RYHUYLHZ�RI�DFWLYLWLHV�WKDW�DUH�RFFXUULQJ�DFURVV�
WKH�3DFLILF�FRXOG�EH�GHYHORSHG���%\�FRPSDULQJ�FXUUHQW�DFWLYLWLHV�DQG�UHVHDUFK�ZLWK�WKH�QHHGV��LW�
ZDV�SRVVLEOH�WR�LGHQWLI\�UHVHDUFK�WKHPHV�WKDW�UHTXLUHG�IXUWKHU�LQYHVWLJDWLRQ��� 
7KH�VWDNHKROGHUV�ZH�KDYH�FRQVLGHUHG�LQ�SUHSDULQJ�WKLV�SDSHU�DUH��

�� 7KH�3,&7V�DQG�WKHLU�SRSXODWLRQV 
�� 5HJLRQDO�$JHQFLHV��LQFOXGLQJ�63&��LQFOXGLQJ�623$&�'LYLVLRQ���635(3�DQG�RWKHU�PHPEHUV�

RI�&523 
�� 'RQRUV��LQFOXGLQJ�WKH�:RUOG�%DQN��:%���WKH�$VLDQ�'HYHORSPHQW�%DQN��$'%���DQG�WKH�

$XVWUDOLDQ�*RYHUQPHQW�'HSDUWPHQW�RI�&OLPDWH�&KDQJH�DQG�(QHUJ\�(IILFLHQF\��'&&((��DQG�
WKH�$XVWUDOLDQ�$JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��$XV$,'�� 

1.3 Structure 
7KH�IROORZLQJ�GHVFULEHV�WKH�FRQWHQWV�RI�WKH�UHSRUW��
Section 1: Introduction²WKLV�VHFWLRQ²VHWV�RXW�WKH�EDFNJURXQG�DQG�IUDPHZRUN�IRU�WKH�SDSHU��

Section 2: Infrastructure in the Pacific�ZLOO�SURYLGH�DQ�RYHUYLHZ�RI�WKH�LQIUDVWUXFWXUH�LQ�WKH�
3DFLILF��

Section 3: Impacts of climate change on infrastructure�H[DPLQHV�KRZ�FOLPDWH�FKDQJH�ZLOO�
LPSDFW�WKDW�LQIUDVWUXFWXUH�
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Section 4: The adaptation response�VHWV�RXW�RSWLRQV�IRU�UHVSRQGLQJ�WR�WKH�LPSDFW�RI�FOLPDWH�
FKDQJH�RQ�LQIUDVWUXFWXUH��DQG�WKH�FRQVWUDLQWV�RQ�H[HUFLVLQJ�WKRVH�RSWLRQV��

Section 5: Key areas for further research�GHULYHV�WKH�PDLQ�JDSV�LQ�NQRZOHGJH�DERXW�RSWLRQV�
DQG�FRQVWUDLQWV�IRU�DGDSWLQJ�WR�FOLPDWH�FKDQJH���$GGUHVVLQJ�WKHVH�JDSV�LV�QHHGHG�WR�UHVSRQG�WR�
WKH�FKDOOHQJH��
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��� ,QIUDVWUXFWXUH�LQ�WKH�3DFLILF�

7KLV�VHFWLRQ�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�LQIUDVWUXFWXUH�LQ�WKH�3DFLILF��ZKDW�RXWFRPHV�LW�
VXSSRUWV��ZKDW�SURFHVVHV�GHSHQG�XSRQ�LW��DQG�WKHUHIRUH�ZK\�LW�LV�LPSRUWDQW��,W�DOVR�GULOOV�GRZQ�
LQWR�WKH�YDULRXV�W\SHV�RI�LQIUDVWUXFWXUH��KRZ�WKH\�YDU\�E\�LVODQG�W\SH��DQG�WKHLU�SDUWLFXODU�
FKDUDFWHULVWLFV��)LQDOO\��LW�ORRNV�DW�FURVV�FXWWLQJ�LVVXHV�WKDW�QHHG�WR�EH�FRQVLGHUHG�ZKHQ�
IRUPXODWLQJ�UHVSRQVHV��

2.1 The purpose of Pacific infrastructure 
7KH�SULQFLSDO�RXWFRPHV�ZKLFK�LQIUDVWUXFWXUH�VXSSRUWV�LQ�WKH�3DFLILF�DUH��IRU�WKH�SXUSRVH�RI�WKLV�
SDSHU��

1. %DVLF�ZHOO�EHLQJ�RI�WKH�SRSXODWLRQ 
2. 'HOLYHU\�RI�JRYHUQPHQW�VHUYLFHV 
3. (QDEOLQJ�HFRQRPLF�DFWLYLW\ 
(DFK�RI�WKHVH�RXWFRPHV�UHTXLUHV�FHUWDLQ�SURFHVVHV��(DFK�RI�WKRVH�SURFHVVHV�LV�UHOLDQW�RQ�
FHUWDLQ�W\SHV�RI�LQIUDVWUXFWXUH��:KHQ�WKH�LQIUDVWUXFWXUH�DVVHW�EHFRPHV�LQRSHUDWLYH��WKH�SURFHVV�
LV�LQWHUUXSWHG��DQG�WKH�RXWFRPH�SXW�DW�ULVN��

)RU�WKH�3DFLILF��LQIUDVWUXFWXUH�W\SLFDOO\�FRQVLVWV�RI�WKH�IROORZLQJ�W\SHV�RI�DVVHWV��

Table 1: Role of Infrastructure in the Pacific 

 Outcome Principal infrastructure 

�� %DVLF�ZHOO�EHLQJ�RI�WKH�SRSXODWLRQ� +RXVLQJ�

:DWHU�

:DVWH��VDQLWDWLRQ��VROLG�ZDVWH��

�� 'HOLYHU\�RI�JRYHUQPHQW�VHUYLFHV� +HDOWK�

(GXFDWLRQ�

-XVWLFH�

*RYHUQPHQW�$GPLQLVWUDWLRQ�

�� (QDEOLQJ�HFRQRPLF�DFWLYLW\� 7UDQVSRUW��URDGV��EULGJHV��DLUSRUWV��SRUWV�MHWWLHV��

,&7�

(QHUJ\�

$JULFXOWXUH�)LVKHULHV�)RUHVWU\�

7RXULVP�

�

$OO�SRSXODWLRQV�QHHG�WR�KDYH�EDVLF�QHHGV�VXFK�DV�KRXVLQJ��ZDWHU�VXSSO\�DQG�ZDVWH�
PDQDJHPHQW��VDQLWDWLRQ�DQG�VROLG�ZDVWH��LQ�RUGHU�WR�EH�VDIH�DQG�KHDOWK\��:KDW�GLVWLQJXLVKHV�
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3DFLILF�SRSXODWLRQV�LV�WKDW�WKHUH�DUH�VWLOO�PDQ\�UHPRWH�LVODQGV�ZLWK�QR�RU�OLPLWHG�HFRQRPLF�
LQIUDVWUXFWXUH��PLQLPDO�RU�LQWHUPLWWHQW�JRYHUQPHQW�VRFLDO�VHUYLFHV��DQG�VXUYLYLQJ�ZLWK�D�PL[WXUH�
RI�WUDGLWLRQDO�DQG�LPSRUWHG�LQIUDVWUXFWXUH�IRU�SULPDU\�ZHOOEHLQJ��7KHVH�SRSXODWLRQV�QHHG�WR�EH�
FRQVLGHUHG�LQ�FOLPDWH�FKDQJH�VFHQDULRV��DV�ZHOO�DV�WKH�XUEDQ�FHQWUHV�ZKLFK�ZLOO�WHQG�WR�KDYH�
PRUH�FHQWUDOLVHG�LQIUDVWUXFWXUH�WR�SURYLGH�ZDWHU��VDQLWDWLRQ��GUDLQDJH�DQG�ZDVWH�WUHDWPHQW�
V\VWHPV��DQG�PRUH�UHDG\�DFFHVV�WR�EXLOGLQJ�PDWHULDOV�IRU�KRXVLQJ�DQG�RWKHU�VRFLDO�
LQIUDVWUXFWXUH��

*RYHUQPHQW�VHUYLFHV�VXFK�DV�KHDOWK��HGXFDWLRQ��DQG�MXVWLFH�DV�ZHOO�DV�RWKHU�DGPLQLVWUDWLYH�
IXQFWLRQV�DUH�LPSRUWDQW�IRU�WKH�RSHUDWLRQ�RI�D�FRXQWU\��0RVW�RI�WKHVH�VHUYLFHV�RFFXU�IURP�D�
YDULHW\�RI�EXLOGLQJV�WKDW�PD\�EH�GDPDJHG�GXULQJ�VWRUPV�DQG�IORRGV��RU�EH�LPSDFWHG�E\�FRDVWDO�
LQXQGDWLRQ�DV�VHD�OHYHO�ULVHV���2QH�RI�WKH�PRVW�LPSRUWDQW�DVSHFWV�RI�WKLV�LQIUDVWUXFWXUH�LV�WKH�
QHHG�WR�PDLQWDLQ�KHDOWK�VHUYLFHV�WR�VXSSRUW�FRPPXQLWLHV��HVSHFLDOO\�GXULQJ�GLVDVWHU�HYHQWV���
7KH�DSSURDFK�WR�DGDSWLQJ�KHDOWK�VHUYLFH�EXLOGLQJV��WKHUHIRUH��PD\�GLIIHU�WR�WKRVH�XVHG�IRU�
VFKRROV��WUDLQLQJ�FHQWUHV��FRXUWV�DQG�SULVRQV���7KH�XQLTXH�SXUSRVH�RI�WKH�YDULRXV�EXLOGLQJV�
QHHGV�WR�EH�FRQVLGHUHG�ZKHQ�GHYHORSLQJ�DGDSWDWLRQ�VWUDWHJLHV��

7UDQVSRUW�LQIUDVWUXFWXUH�LV�HVSHFLDOO\�FULWLFDO�LQ�WKH�3DFLILF��EHFDXVH�RI�WKH�KLJKO\�GLVSHUVHG�
SRSXODWLRQ�DQG�WKH�QHHG�WR�PRYH�JRRGV�DQG�VHUYLFHV�DFURVV�ODUJH�DUHDV��,W�EHFRPHV�HYHQ�
PRUH�FULWLFDO�LQ�WLPHV�RI�GLVDVWHU�ZKHQ�HPHUJHQF\�VHUYLFHV�DUH�HVVHQWLDO��,&7�FRVWV�WHQG�WR�EH�
KLJK�SHU�FDSLWD��IRU�WKH�VDPH�UHDVRQ���

(QHUJ\�DVVHWV�DUH�DQRWKHU�LPSRUWDQW�SLHFH�RI�LQIUDVWUXFWXUH�IRU�RQJRLQJ�GHYHORSPHQW��7R�GDWH��
HQHUJ\�KDV�ODUJHO\�EHHQ�VXSSOLHG�WKURXJK�IRVVLO�IXHOV��ZKLFK�DUH�LPSRUWHG��DQG�LQFUHDVLQJO\�
H[SHQVLYH��$V�IRVVLO�IXHO�SULFHV�DUH�WLHG�WR�ZRUOG�PDUNHWV�DQG�HYHQWV�LW�DOVR�UHVXOWV�LQ�3,&7V�
EHLQJ�KLJKO\�YXOQHUDEOH�WR�HYHQWV�ZHOO�EH\RQG�WKHLU�ERUGHUV����7KLV�KDV�D�IROORZ�RQ�HIIHFW�RQ�
HQHUJ\�UHOLDELOLW\�DQG�FRVWV��DQG�WKHUHIRUH�HFRQRPLF�GHYHORSPHQW��

Case study: Tonga is highly dependent on imported fuels to meet its overall energy 
requirements. The Tongan economy and electricity consumers have been exposed to high and 
volatile electricity prices linked to oil prices over the last 10 years. The Tongan government, in 
2009, responded to the twin challenges of reducing the Tongan contribution to global 
greenhouse gas emissions and improving national energy security by approving a policy to 
supply 50% of electricity generation by renewable resources by 2012.  

)LQDOO\��HFRQRPLF�DFWLYLWLHV�VXFK�DV�DJULFXOWXUH��ILVKHULHV��IRUHVWU\��DQG�WRXULVP�SOD\�NH\�UROHV�
WKURXJKRXW�WKH�3,&7V�VR�DQ\�LQIUDVWUXFWXUH�DVVRFLDWHG�ZLWK�WKHVH�DFWLYLWLHV�LV�LPSRUWDQW�WR�
VXVWDLQLQJ�OLYHOLKRRG��7KLV�HFRQRPLF�LQIUDVWUXFWXUH�LV�H[SHQVLYH�WR�EXLOG�DQG�PDLQWDLQ�DQG�FDQ�
DFFRXQW�IRU�D�VLJQLILFDQW�DPRXQW�RI�D�QDWLRQ¶V�EXGJHW��,Q�PDQ\�3,&7V��WKH�IXQGLQJ�WR�EXLOG�WKH�
PDMRU�LQIUDVWUXFWXUH�RIWHQ�FRPHV�IURP�WKH�GRQRU�FRPPXQLW\��ZLWK�WKH�H[FHSWLRQ�RI�WRXULVP�
DVVHWV�ZKLFK�DUH�ODUJHO\�VXSSRUWHG�E\�WKH�SULYDWH�VHFWRU���+RZHYHU��H[WHUQDO�VXSSRUW�IRU�
RQJRLQJ�PDLQWHQDQFH�DQG�UHSDLU�LV�YHU\�OLPLWHG����

7R�D�FHUWDLQ�GHJUHH��DOO�RI�WKH�DERYH�FDWHJRULHV�RI�LQIUDVWUXFWXUH�RYHUODS�LQ�WKHLU�UROHV�DQG�
RXWFRPHV��7KH�IROORZLQJ�PDWUL[�LQ�7DEOH�� VKRZV�FURVV�GHSHQGHQFLHV�EHWZHHQ�FDWHJRULHV���

                                                           
��7RQJD�(QHUJ\�5RDG�0DS������������$�7HQ�<HDU�5RDG�0DS�WR�5HGXFH�7RQJD¶V�9XOQHUDELOLW\�WR�2LO�3ULFH�6KRFNV�DQG�$FKLHYH�DQ�
,QFUHDVH�LQ�4XDOLW\�$FFHVV�WR�0RGHUQ�(QHUJ\�6HUYLFHV�LQ�DQ�(QYLURQPHQWDOO\�6XVWDLQDEOH�0DQQHU��$SULO�������
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Table 2: Contribution of Infrastructure in the Pacific to Social and Economic Outcomes�
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2.2 Exposure of Pacific infrastructure 
,QIUDVWUXFWXUH�LQ�WKH�3DFLILF�KDV�FKDUDFWHULVWLFV�WKDW�DIIHFW�LWV�YXOQHUDELOLW\�WR�FOLPDWH�FKDQJH��
7KHVH�YDU\�SULPDULO\�DFFRUGLQJ�WR�LVODQG�W\SH��7KH�WKUHH�LVODQGV�W\SHV�LQ�WKH�3DFLILF�GHSHQG�RQ�
WKH�SURFHVV�RI�IRUPDWLRQ��

�� Volcanic:�LQ�ZKLFK�WKH�IRUPDWLYH�YROFDQLF�FRQH�LV�DERYH�VHD�OHYHO��WKH�LVODQG�KDV�KLJK�
VORSHV�LQODQG��DQG�D�IULQJH�UHHI��6XFK�LVODQGV�IRU�H[DPSOH�KDYH�JUHDWHU�ULVNV�RI�ODQGVOLGHV�
IURP�KHDY\�UDLQIDOO�ZKLFK�FDQ�GDPDJH�LQIUDVWUXFWXUH� 

�� Atoll:�LQ�ZKLFK�WKH�IRUPDWLYH�YROFDQLF�FRQH�KDV�VXQN�RU�HURGHG��DQG�RQO\�D�ORZ�O\LQJ�EXLOW�XS�
UHHI�UHPDLQV�DERYH�VHD�OHYHO��6XFK�LVODQGV�DUH�SDUWLFXODUO\�H[SRVHG�WR�ULVNV�IURP�VHD�OHYHO�
ULVH�DQG�FKDQJHG�LQWHQVLW\�RI�F\FORQHV� 

�� Raised Atoll:�DQ�DWROO�ZKLFK�KDV�ULVHQ��SURYLGLQJ�DQ�DWROO�OLNH�VWUXFWXUH�VXEVWDQWLDOO\�DERYH�
VHD�OHYHO��ZLWK�VWHHS�FOLIIV�DW�WKH�HGJH�GHVFHQGLQJ�WR�WKH�VHD��,QIUDVWUXFWXUH�RQ�VXFK�LVODQGV�
FDQ�EH�KLJKO\�H[SRVHG�WR�FRDVWDO�HURVLRQ� 

7KHVH�JHRJUDSKLHV�DIIHFW�WKH�ZD\�RI�OLIH�DQG�HFRQRPLHV�RQ�WKH�LVODQG��(DFK�LVODQG�W\SH�KDV�LWV�
RZQ�IRUP�RI�HFRQRP\��DQG�UHODWHG�LQIUDVWUXFWXUH��DQG�LWV�RZQ�FKDUDFWHULVWLF�H[SRVXUH�WR�FOLPDWH�
FKDQJH��

2Q�DWROOV�VXFK�DV�.LULEDWL��IRU�LQVWDQFH��WKHUH�LV�QR�KLJK�ODQG�RQ�ZKLFK�WR�EXLOG�WR�HVFDSH�ULVLQJ�
NLQJ�WLGHV��RU�VHD�OHYHO�ULVHV��2Q�UDLVHG�DWROOV�VXFK�DV�1LXH��KRZHYHU��LW�ZDV�SRVVLEOH�WR�UHEXLOG�
WKH�KHDOWK�IDFLOLW\�LQODQG��LQ�RUGHU�WR�PLQLPLVH�IXWXUH�VWRUP�GDPDJH��,Q�1DXUX��RQ�WKH�RWKHU�KDQG��
WKH�LQWHULRU�KDV�EHHQ�FUDWHUHG�E\�SKRVSKDWH�PLQLQJ�IRUFLQJ�VHWWOHPHQW�RQWR�WKH�IULQJH�EHDFK�
DQG�H[SRVLQJ�WKHP�WR�WKH�VHD��,Q�YROFDQLF�6DPRD��D�VLJQLILFDQW�DPRXQW�RI�LQIUDVWUXFWXUH�LV�
UDLVHG�UHDVRQDEO\�ZHOO�DERYH�VHD�OHYHO��DQG�RQO\�WKH�IRUHVKRUH�LV�H[SRVHG���$FURVV�WKH�3DFLILF��
KRZHYHU��WRXULVP�UHVRUWV�DQG�ILVKHU\�LQIUDVWUXFWXUH�DUH�ODUJHO\�ORFDWHG�RQ�WKH�IRUHVKRUH�DQG�
WKHUHIRUH��DUH�YHU\�YXOQHUDEOH�WR�FKDQJHV�LQ�WLGHV��VHD�OHYHO�DV�ZHOO�DV�PDMRU�VWRUP�LPSDFWV����

� �
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9DU\LQJ�VRLO�W\SHV�ZLOO�DOVR�LQIOXHQFH�LQIUDVWUXFWXUH�ZLWK�YROFDQLF�EDVHG�VRLOV�PRUH�UHDFWLYH�WKDQ�
WKRVH�IRXQG�RQ�DWROOV�DQG�LQ�VDQG\�DUHDV��DQG�DV�D�UHVXOW�UHTXLUH�GLIIHUHQW�LQIUDVWUXFWXUH�GHVLJQ�
DQG�LQ�VRPH�FDVHV�PD\�FRQWULEXWH�WR�LQFUHDVHG�GDPDJH�WR�LQIUDVWUXFWXUH�DV�LW�GRHV�LQ�RWKHU�
FRXQWULHV������

)LJXUH���SURYLGHV�VRPH�H[DPSOHV�RI�WKH�W\SH�DQG�ORFDWLRQ�RI�LQIUDVWUXFWXUH�DVVHWV�LQ�GLIIHUHQW�
3,&7V��

Kiribati��1R�KLJK�ODQG��� Niue��%XLOGLQJV�RQ�VKRUHOLQH�FOLIIV���

� �

Apia��7RZQ�RQ�YROFDQLF�VORSHV��� Nauru��7RZQ�RQ�IULQJH�EHDFK���

� �

Figure 2: Examples of Infrastructure in Different Locations around the Pacific Region 

�

+RZHYHU��WKHUH�LV�QR�JHQHULF�3,&7��(DFK�3,&7�LV�GLIIHUHQW��6RPH�RI�WKH�GLIIHUHQFH�LV�GULYHQ�E\�
LVODQG�W\SRORJLHV��EXW�RWKHUV�LQFOXGH�WKH�VSHFLILF�FKDUDFWHULVWLFV�RI�WKH�LVODQG��WKH�JHRJUDSKLFDO�
VSUHDG�RI�LVODQGV��DQG�WKH�VWUHQJWK�DQG�OHYHO�RI�XUEDQLVDWLRQ�RI�WKH�ORFDO�HFRQRP\��(YHU\�3,&7�
QHHGV�LWV�RZQ�LQIUDVWUXFWXUH�VWUDWHJ\�WR�DGDSW�WR�FOLPDWH�FKDQJH��

                                                           
����,EUDKLPL��)��6HDVRQDO�YDULDWLRQV�LQ�:DWHU�0DLQ�%UHDN�GXH�WR�&OLPDWH�9DULDELOLW\�DQG�*URXQG�0RYHPHQW��$XVWUDOLDQ�:DWHU�
$VVRFLDWLRQ��0D\������

���KWWS���OLVWYHUVH�FRP������������WRS����GHQVHO\�SRSXODWHG�QDWLRQV��ZLNHSHGLD��
���KWWS���ZZZ�DSLDURWDU\�ZV��
����KWWS���ZZZ�WUDYHOWUROO�LQIR���������VDLOLQJ�VHDVRQ�FRPPHQFHV�RQ�QLXH�KWPO�
����KWWS���ZZZ�EULWDQQLFD�FRP�(%FKHFNHG�PHGLD��������,VOHW�RI�%DLULNL�6RXWK�7DUDZD�.LULEDWL�
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2.3 Other dimensions of infrastructure 
,QIUDVWUXFWXUH�FDQ�EH�GHILQHG�LQ�PDQ\�GLIIHUHQW�ZD\V�DQG�LWV�PDQDJHPHQW�LQYROYHV�VR�PDQ\�
GLIIHUHQW�IDFWRUV��7R�SULRULWLVH�LQIUDVWUXFWXUH�LQYHVWPHQWV�IRU�DGDSWLQJ�WR�FOLPDWH�FKDQJH�LQ�WKH�
3DFLILF��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�YDULRXV�GLPHQVLRQV�RI�DVVHWV��DQG�QRW�MXVW�DVVHVV�LW�LQ�
WHUPV�RI�WKH�RXWFRPHV�LGHQWLILHG�LQ�7DEOH�����7DEOH���KLJKOLJKWV�FKDUDFWHULVWLFV�RI�LQIUDVWUXFWXUH�
LQ�WKH�3DFLILF�WKDW�QHHG�WR�EH�UHFRJQLVHG�DQG�WKH�LPSOLFDWLRQV�RI�WKHVH�FKDUDFWHULVWLFV�
LQFRUSRUDWHG�LQWR�DGDSWDWLRQ�VWUDWHJ\�GHYHORSPHQW���

Table 3: Characteristics of different forms of infrastructure and their implications for 
adaptation strategies 

Categorisation Issues Strategy Implication 

Centralised / Decentralised 

x� Centralised�LQIUDVWUXFWXUH�
FRQVWLWXWHV�ZKDW�PRVW�ZRXOG�
QRUPDOO\�FRQQRWH��ODUJH�
LQVWDOODWLRQV�ZLWK�DQ�
H[WHQVLYH�FDWFK�EDVLQ�RI�
XVHUV��VXFK�DV�PDLQ�
ZKDUYHV��DLUSRUWV��WUXQN�
URDGV��SRZHU�SODQWV�DQG�
XUEDQ�ZDWHU�VXSSOLHV��

x� Decentralised�LQIUDVWUXFWXUH�
LQFOXGHV�KRXVHV��VKRSV��
VFKRROV��VPDOO�MHWWLHV��SDWKV��
DQG�VWDQG�DORQH�ZDWHU�
VXSSOLHV�DQG�HQHUJ\�
LQVWDOODWLRQV���

�

'RQRU�IXQGLQJ�WHQGV�
WRZDUGV�FHQWUDOLVHG�
LQIUDVWUXFWXUH��EHFDXVH�LW�LV�
PRUH�HDVLO\�SURJUDPPHG�
DQG�PDQDJHG��DQG�PRUH�
FOHDUO\�QHHGV�H[WHUQDO�
LQSXWV��+RZHYHU��WKLV�FDQ�
OHDG�WR�GHFHQWUDOLVHG�
LQIUDVWUXFWXUH�EHLQJ�
XQGHUIXQGHG��LQ�FRPSDULVRQ�
WR�WKH�VL]H�RI�SRSXODWLRQ�WKDW�
GHSHQGV�XSRQ�LW��$V�GRQRUV�
UHFRJQLVH�WKLV��LW�LV�
FKDQJLQJ��(QHUJ\�SURMHFWV�
FXUUHQWO\�XQGHUZD\�LQ�WKH�
6RORPRQ�,VODQGV��9DQXDWX�
DQG�7RQJD�LOOXVWUDWH�WKLV�
FKDQJH�����

�

�

,Q�GHYHORSHG�HFRQRPLHV��
JRYHUQPHQW�WHQGV�WR�LQYHVW�
LQ�KHDY\�LQIUDVWUXFWXUH��
OHDYLQJ�OLJKW�LQIUDVWUXFWXUH�WR�
LQGLYLGXDOV��,Q�WKH�3,&7V��
LQGLYLGXDOV��DQG�ORFDO�
FRPPXQLWLHV��WHQG�WR�ODFN�
WKH�UHVRXUFHV�DQG�
NQRZOHGJH�WR�PLWLJDWH�DQG�
DGDSW�WR�WKH�H[WUHPHV�
H[SHFWHG�GXH�WR�FOLPDWH�
FKDQJH��/LJKW�LQIUDVWUXFWXUH�
KDV�WR�EH�RQ�WKH�
GHYHORSPHQW�PHQX��

  

                                                           
���3URPRWLQJ�$FFHVV�WR�5HQHZDEOH�(QHUJ\�LQ�WKH�3DFLILF��6RORPRQ�,VODQGV���,QWHULP�5HSRUW��$VLDQ�'HYHORSPHQW�%DQN��������
9DQXDWX�(OHFWULILFDWLRQ��0LFURK\GURSRZHU��)HDVLELOLW\�6WXG\�DW�7DOLVH��635(3��)LQDO�5HSRUW��������7RQJD�(QHUJ\�5RDG�0DS�
�����������*RYHUQPHQW�RI�7RQJD��$SULO�������
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Categorisation Issues Strategy Implication 

Tourism / Local 

x� Tourism�LV�D�PDMRU�IRUP�RI�
LQFRPH�IRU�PDQ\�3,&7�
FRXQWULHV��DQG�ODUJH�
VHFWLRQV�RI�XUEDQ�DQG�UXUDO�
LQIUDVWUXFWXUH�DUH�EXLOW�WR�
DFFRPPRGDWH�WKLV�LQGXVWU\��
7KLV�LQFOXGHV��VRPH�SDUWV�RI�
KHDY\�LQIUDVWUXFWXUH��SOXV�
PDULQD�IDFLOLWLHV��KRWHOV��
PDQ\�UHVWDXUDQWV��DQG�
WRXULVP�DWWUDFWLRQV��

�

x� Local�LQIUDVWUXFWXUH�LV�WKDW�
FRPSRQHQW�RI�WKH�
LQIUDVWUXFWXUH�WKDW�ODUJHO\�
VHUYLFHV�WKH�ORFDO�SRSXODWLRQ�
DQG�LV�UHOLHG�XSRQ�E\�ORFDO�
SRSXODWLRQV�IRU�WKHLU�
VXUYLYDO��

�

0XFK�WRXULVP�LQIUDVWUXFWXUH�
LV�FDSLWDOLVHG�SULYDWHO\��DQG�
EHQHILWV�IORZ�WR�SULYDWH�
HQWHUSULVH��VRPH�RI�LW�
RIIVKRUH��,Q�FRQVLGHULQJ�
SXEOLF�VHFWRU�VSHQGLQJ��
WKHUH�LV�DQ�DUJXPHQW�WKDW�
SURWHFWLRQ�RI�WRXULVP�DVVHWV�
VKRXOG�EH�SULPDULO\�D�SULYDWH�
VHFWRU�FRVW��

�

�

�

/RFDO�LQIUDVWUXFWXUH�LV�
HVVHQWLDO�IRU�SURYLGLQJ�EDVLF�
VHUYLFHV�IRU�ORFDO�
SRSXODWLRQV�DQG�LV�
WKHUHIRUH��LPSRUWDQW�WR�WKHLU�
ZHOO�EHLQJ��

�

*LYHQ�WKH�VFDUFLW\�RI�
UHVRXUFHV��WKH�IUDJLOLW\�RI�
ORFDO�HFRQRPLHV�DQG�
HFRORJLHV��3,&7V�QHHG�WR�
XQGHUWDNH�FDUHIXO�DQDO\VLV�
EHIRUH�LQYHVWLQJ�LQ�WRXULVP�
DVVHWV��&RVW�EHQHILW�VWXGLHV�
QHHG�WR�KHOS�GHOLQHDWH�ZKDW�
WRXULVP�DVVHWV�DUH�RI�
RYHUZKHOPLQJ�SXEOLF�
EHQHILW��DQG�SULRULW\�JLYHQ�WR�
ORFDO�DVVHWV�ZLWK�D�GLUHFW�
LPSDFW�RQ�SRSXODWLRQ¶V�ZHOO�
EHLQJ��7RXULVP�RSHUDWRUV��
DV�ZHOO�DV�3,&7�
JRYHUQPHQWV��ZLOO�QHHG�WR�
DQDO\VH�WKH�LPSDFW�RI�
FOLPDWH�FKDQJH�RQ�WKH�
WRXULVP�LQGXVWU\�DQG�
WKHUHIRUH��WKH�RYHUDOO�
HFRQRP\�RI�WKH�FRXQWU\��

�

  



�������� Infrastructure and Climate Change in the Pacific 
���

Categorisation Issues Strategy Implication 

Urban / Rural 
7KH�GLVWULEXWLRQ�RI�SRSXODWLRQV�
DFURVV�PDQ\�VPDOO�LVODQGV�FDQ�
PDNH�WKH�XUEDQ�UXUDO�GLYLGH�
H[WUHPH��ZLWK�VRPH�UXUDO�
SRSXODWLRQV�VHSDUDWH�IURP�DQ\�
XUEDQ�FHQWUH�E\�KXQGUHGV�RI�
NLORPHWUHV�RI�RSHQ�VHD��

x� Urban�LQIUDVWUXFWXUH�
VXSSRUWV�D�WRZQ�FRPPHUFLDO�
FHQWUH�DQG�WHQGV�WR�EH�
FKDUDFWHULVHG�E\�FHQWUDOLVHG�
LQIUDVWUXFWXUH��VXFK�DV�D�
FRRUGLQDWHG�URDG�QHWZRUN��
FHQWUDO�ZDWHU�VXSSO\��DQG�
FHQWUDO�SRZHU��%XLOGLQJV�
WHQG�WR�EH�ODUJHU�WKDQ�WKRVH�
LQ�UXUDO�DUHDV�DV�WKH\�RIWHQ�
LQFOXGH�JRYHUQPHQW�DQG�
FRPPHUFLDO�EXLOGLQJV���

x� Rural�DUHD�LQIUDVWUXFWXUH�LV�
PRUH�OLNHO\�WR�EH�WKH�
UHVSRQVLELOLW\�DQG�DW�WKH�FRVW�
RI�WKH�KRXVHKROGHU��

�

%HFDXVH�D�EUHDNGRZQ�LQ�
XUEDQ�LQIUDVWUXFWXUH�GLUHFWO\�
LPSDFWV�RQ�JRYHUQPHQW��
LQGXVWU\��DQG�SXEOLF�KHDOWK��
LW�XVXDOO\�DWWUDFWV�
LQYHVWPHQW��%XW�3,&7�
SRSXODWLRQV�DUH�SULPDULO\�
UXUDO��DQG�DGDSWDWLRQ�VKRXOG�
EH�DSSOLHG�WR�WKH�ZKROH�
SRSXODWLRQ���

0DQ\�3,&7�SRRU�OLYH�LQ�
XUEDQ�VHWWOHPHQWV��,Q�WHUPV�
RI�LQIUDVWUXFWXUH��WKHVH�FDQ�
EH�FRQVLGHUHG�UXUDO�LQ�WKHLU�
FRQGLWLRQV��EXW�ZLWKRXW�WKH�
DFFHVV�WR�ODQG�DQG�
UHVRXUFHV�HQMR\HG�E\�UXUDO�
VHWWOHPHQWV��

�

0RVW�RI�WKH�SRSXODWLRQ�LQ�
WKH�3,&7V�LV�UXUDO��7KH\�DUH�
DOVR�DPRQJ�WKH�PRVW�
YXOQHUDEOH��GHSHQGHQW�RQ�
WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�
IRU�JRRGV��VHUYLFHV��DQG�
RIWHQ�WKHLU�OLYHOLKRRGV��
,QIUDVWUXFWXUH�SODQQLQJ�IRU�
FOLPDWH�FKDQJH�QHHGV�WR�
LQFOXGH�SULRULWLHV�IRU�UXUDO�
DQG�SRRU�SRSXODWLRQV��

2.4 Weaknesses of Pacific infrastructure 
,QIUDVWUXFWXUH�LQ�WKH�3DFLILF�LV�ZLGHO\�FRQVLGHUHG�WR�EH�RI�UHODWLYHO\�ORZ�TXDOLW\����ZLWK�WKH�
H[FHSWLRQ�RI�ODUJH��GRQRU�IXQGHG�FHQWUDOLVHG�LQIUDVWUXFWXUH�SURMHFWV��(YHQ�WKHVH�WHQG�WR�VXIIHU�LQ�
WKH�RSHUDWLRQV�DQG�PDLQWHQDQFH�SKDVH�RI�WKHLU�OLIHF\FOH��7KH�VRXUFH�RI�SUREOHPV�YDULHV��EXW�LQ�
JHQHUDO��FDQ�EH�DWWULEXWHG�WR���

�� *HRJUDSKLFDOO\�GLVSHUVHG�SRSXODWLRQV�VHSDUDWHG�E\�RFHDQ��PDNLQJ�LQIUDVWUXFWXUH�
FRQVWUXFWLRQ��RSHUDWLRQV�DQG�PDLQWHQDQFH�GLIILFXOW� 

�� 6PDOO�HFRQRPLHV�DQG�VPDOO�JRYHUQPHQWV�ZLWK�VPDOO�EXGJHWV��OLPLWLQJ�ZKDW�JRYHUQPHQWV�
FDQ�GR��DQG�WKH�FDSDFLW\�RI�LWV�LQWHUQDO�VNLOO�EDVH� 

�� :HDN�HGXFDWLRQ�V\VWHPV��DQG�OLPLWHG�SURIHVVLRQDO�RSSRUWXQLWLHV�ZLWKLQ�VPDOO�LVODQG�
HFRQRPLHV��OHDGLQJ�WR�DQ�RXWIORZ�RI�VNLOOHG�LQIUDVWUXFWXUH�SURIHVVLRQDOV��DQG�OLPLWHG�
DWWUDFWLYHQHVV�IRU�H[WHUQDO�SURIHVVLRQDOV�WR�HQWHU�WKH�PDUNHW� 

 
                                                           
���7KH�3DFLILF�,QIUDVWUXFWXUH�&KDOOHQJH��:RUOG�%DQN��������'LVFXVVLRQV�ZLWK�63&��
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7KH�SUHGRPLQDQW�ZHDNQHVVHV�DUH��

�� Accessibility to remote islands:�7KH�UHPRWHQHVV�RI�PDQ\�LVODQGV�PDNHV�LW�SURKLELWLYHO\�
H[SHQVLYH�WR�EXLOG�TXDOLW\�EXLOGLQJV��EHFDXVH�RI�WKH�FRVW�RI�WDNLQJ�PDWHULDOV��VNLOOHG�ODERXU��
DQG�VXSHUYLVRUV�WR�WKRVH�LVODQGV��,Q�UHPRWH�ORFDWLRQV�WKHUH�DUH�QXPHURXV�EXLOGLQJ�SUDFWLFHV�
WKDW�DUH�DSSOLHG�XVLQJ�PRUH�ORFDOO\�DYDLODEOH�PDWHULDOV�WKDW�FDQ�EH�UHSODFHG�PRUH�HDVLO\�
DIWHU�GDPDJH��7KHVH�ORFDO�SUDFWLFHV�PD\�SURYLGH�VRPH�LQVLJKW�LQWR�RSWLRQV�IRU�DGDSWLQJ�WR�
FOLPDWH�FKDQJH� 

�� Access to raw materials:�0RVW�3,&7V�KDYH�IHZ��LI�DQ\��TXDOLW\�ORFDO�PDWHULDOV��(YHQ�VDQG�
FDQ�EH�GLIILFXOW�WR�DFFHVV�ZLWKRXW�GDPDJLQJ�WKH�ORFDO�HFR�V\VWHP��,PSRUWHG�PDWHULDOV�DUH�
H[SHQVLYH��RIWHQ�QLO�VWRFN��DQG�QRW�ZHOO�VXSSRUWHG�LQ�WHUPV�RI�ORFDO�DGYLFH��WUDGH�VNLOOV��DQG�
RQJRLQJ�VSDUH�SDUWV�RU�UHSDLU�V\VWHPV�� 

�� Poor design:�3,&7V�ILQG�LW�GLIILFXOW�WR�PDLQWDLQ�D�ORFDO�EDVH�RI�VNLOOHG�SURIHVVLRQDOV��3D\�LV�
ORZ�DQG�PDQ\�PLJUDWH�WR�WKH�86��$XVWUDOLD�RU�1HZ�=HDODQG��7KH�VPDOO�LVODQG�HFRQRPLHV�
PDNH�LW�GLIILFXOW�WR�PDLQWDLQ�ZRUNIORZ��7KHUH�DUH�IHZ�RSSRUWXQLWLHV�IRU�FRQWLQXLQJ�SURIHVVLRQDO�
GHYHORSPHQW��3URMHFW�H[SHULHQFH�LV�OLPLWHG�WR�WKH�IHZ�W\SHV�RI�LQIUDVWUXFWXUH�EXLOW�RQ�WKH�
LVODQGV��:KHUH�GHVLJQ�H[SHUWLVH�LV�LPSRUWHG�E\�H[WHUQDO�GRQRUV�RU�LQYHVWRUV��IRUHLJQ�
GHVLJQHUV�GR�QRW�DOZD\V�KDYH�D�GHHS�XQGHUVWDQGLQJ�RI�WKH�VWUHVVHV�DQG�OLPLWDWLRQV�LPSRVHG�
E\�WKH�ORFDO�HQYLURQPHQW��DQG�PDQ\�IRUHLJQ�EXLOW�EXLOGLQJV�DUH�GLIILFXOW�WR�PDLQWDLQ�ZLWKLQ�WKH�
VKDOORZ�ORFDO�FRQVWUXFWLRQ�HFRQRP\� 

�� Poor construction quality:�7KLV�FRPHV�IURP�D�ODFN�RI�D�GHHS�UHVRXUFH�SRRO�RI�SURIHVVLRQDO�
FRQVWUXFWLRQ�SHUVRQQHO��DORQJ�ZLWK�SRRU�LQIUDVWUXFWXUH�TXDOLW\�JRYHUQDQFH��DQG�ORZ�OHYHOV�RI�
GHPDQG�IRU�TXDOLW\�IURP�WKH�FOLHQW�EDVH��)RU�H[DPSOH��SRRU�FRQFUHWH�PL[HV�UHVXOW�LQ�
LQIUDVWUXFWXUH�ZKLFK�GHWHULRUDWHV�PXFK�PRUH�TXLFNO\��� 

�� Limited resources:�2WKHU�WKDQ�GRQRU�IXQGHG�RU�ODUJH�VFDOH�WRXULVP�SURMHFWV��WKHUH�LV�OLWWOH�
PRQH\�IRU�LQIUDVWUXFWXUH��*RYHUQPHQW��ORFDO�EXVLQHVV��DQG�SULYDWH�LQGLYLGXDOV�WHQG�WR�RSW�IRU�
ORZ�FRVW�VROXWLRQV��UDWKHU�WKDQ�LGHQWLI\LQJ�VROXWLRQV�WKDW�SURYLGH�WKH�EHVW�OLIHF\FOH�YDOXH�IRU�
PRQH\�WKDW�DUH�PRUH�FKDUDFWHULVWLF�RI�GHYHORSHG�HFRQRPLHV��� 

�� High dependency on donor funds:�6PDOO�ORFDO�EXGJHWV�FRPSDUHG�WR�WKH�HQRUPLW\�RI�QHHG�
JHQHUDWHG�E\�D�VPDOO�SRSXODWLRQ�ZLGHO\�GLVSHUVHG�DFURVV�PDQ\�LVODQGV�PHDQV�WKDW�PRVW�
3,&7V�DUH�GHSHQGHQW�RQ�GRQRUV�IRU�LQIUDVWUXFWXUH��$OWKRXJK�WKHVH�IORZV�DUH�RI�YDOXH��WKLV�
SDUWLWLRQLQJ�RI�WKH�LQIUDVWUXFWXUH�HFRQRP\�FDQ�OHDG�JRYHUQPHQWV�WR�OHDYH�LQIUDVWUXFWXUH�WR�
WKH�GRQRUV��DQG�WR�IDLO�WR�LQYHVW�LQ�SURSHU�LQIUDVWUXFWXUH�SODQQLQJ�DQG�DVVHW�PDQDJHPHQW��
7KLV�LQ�WXUQ�FDQ�UHVXOW�LQ�LQDSSURSULDWH�LQIUDVWUXFWXUH�LQYHVWPHQWV�RU�UDSLG�GHFOLQH�RI�WKH�
DVVHW�DIWHU�FRQVWUXFWLRQ� 

�� Sectoral fragmentation of responsibilities:�$OWKRXJK�LW¶V�D�WUXLVP�WKDW�VHFWRUV�DIIHFW�HDFK�
RWKHU��DQG�QHHG�WR�EH�UXQ�LQ�DQ�LQWHJUDWHG�ZD\��WKLV�WLJKW�LQWHJUDWLRQ�LV�HVSHFLDOO\�QHFHVVDU\�
LQ�VPDOO�LVODQG�HFRORJLHV��DQG�IRU�JRYHUQPHQWV�ZLWK�VWUHVVHG�DQG�XQGHU�UHVRXUFHG�
GHSDUWPHQWV��+RZHYHU��LQWHJUDWLRQ�LV�QRW�FRPPRQSODFH�LQ�WKH�3DFLILF��$V�LQ�PDQ\�FRXQWULHV��
LQIUDVWUXFWXUH�PLQLVWULHV�DQG�GHSDUWPHQWV�WHQG�WR�RSHUDWH�LQ�LVRODWLRQ�ZLWK�PLQLPDO�
LQWHUDFWLRQ�ZLWK�RWKHUV��6ROXWLRQV�WHQG�WR�IRFXV�RQO\�RQ�WKDW�VHFWRU�UDWKHU�WKDQ�H[SORULQJ�
RSWLRQV�IRU�LQWHJUDWHG�DSSURDFKHV��,Q�GLVFXVVLRQV�ZLWK�GRQRUV�VXFK�DV�WKH�$'%��LW�ZDV�DOVR�

                                                           
���'LVFXVVLRQ�ZLWK�$VVHW�0DQDJHPHQW�$GYLVHU��3UHSDULQJ�WKH�7UDQVSRUW�6HFWRU�'HYHORSPHQW�3URMHFW��$'%�������
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QRWHG�WKDW�LQ�VRPH�FDVHV�WKH�VXSSRUW�RI�GRQRUV�GRHV�QRW�KHOS�WR�DOOHYLDWH�WKLV�VHFWRUDO�
DSSURDFK�DQG�LV�DQ�DUHD�WKDW�FRXOG�EH�EHWWHU�PDQDJHG�� 
�

�

Figure 3: Jetty in the Solomon Islands in need of repair 

�

�� Poor infrastructure management:�7KH�RQJRLQJ�GHYHORSPHQW�DQG�DSSOLFDWLRQ�RI�
DSSURSULDWH�DQG�XS�WR�GDWH�EXLOGLQJ�VWDQGDUGV�DQG�UHJXODWLRQV�UHTXLUHV�DQ�LQYHVWPHQW�LQ�
VNLOOHG�JRYHUQPHQW�RU�SURIHVVLRQDO�KXPDQ�UHVRXUFHV��%RWK�DUH�LQ�VKRUW�VXSSO\�DPRQJ�WKH�
3,&7V��*RRG�LQIUDVWUXFWXUH�JRYHUQDQFH�DOVR�UHTXLUHV�LQYHVWPHQWV�LQ�SODQQLQJ��SXEOLF�
HGXFDWLRQ��LQVSHFWLRQ�DQG�HQIRUFHPHQW��DQG�RQJRLQJ�RSHUDWLRQ�DQG�PDLQWHQDQFH��2	0���
7KH�DELOLW\�WR�UDWLRQDOLVH�WKH�RSHUDWLRQV��PDLQWHQDQFH��UHQHZDO�DQG�UHSODFHPHQW�F\FOH�RI�
LQIUDVWUXFWXUH�LV�D�FULWLFDO�DVSHFW�RI�DVVHW�PDQDJHPHQW�DQG�LV�QRW�ZHOO�GRQH�LQ�WKH�3DFLILF��
7KHVH�DFWLYLWLHV�PXVW�DOO�EH�FDUULHG�RXW�E\�WKH�QHFHVVDU\�QXPEHU�RI�WUDLQHG��TXDOLILHG�DQG�
VXSSRUWHG�JRYHUQPHQW�VWDII��$JDLQ��WKHVH�DUH�GLIILFXOW�WR�VXVWDLQ�LQ�WKH�3,&7V�DQG�KDYH�EHHQ�
LGHQWLILHG�DV�NH\�EDUULHUV�WR�JURZWK�DQG�GHYHORSPHQW����7KLV�LVVXH�LQ�SDUWLFXODU�ZLOO�EH�DQ�
LPSRUWDQW�FRPSRQHQW�RI�GHYHORSLQJ�HIIHFWLYH�FOLPDWH�FKDQJH�DGDSWDWLRQ�VWUDWHJLHV�IRU�DOO�
LQIUDVWUXFWXUH�DVVHWV�LQ�WKH�3DFLILF��,W�ZLOO�EH�H[SORUHG�ODWHU�LQ�WKLV�UHSRUW� 

�� Land tenure:�/DQG�LV�WKH�PRVW�EDVLF�LQIUDVWUXFWXUH��DQG�ODQG�WHQXUH�LV�EDVLF�WR�DOPRVW�HYHU\�
LQIUDVWUXFWXUH�SURMHFW��:KHUH�ODQG�WHQXUH�LV�LQVHFXUH��RU�VKRUHOLQH�FKDQJHV�XSVHW�WKH�WHQXUH�

                                                           
���7KH�3DFLILF�,QIUDVWUXFWXUH�&KDOOHQJH��:RUOG�%DQN�������
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V\VWHP��SUREOHPV�IROORZ�ZLWK�RWKHU�IRUPV�RI�LQIUDVWUXFWXUH��)RU�H[DPSOH��LI�D�URDGZD\�QHHGV�
WR�EH�PRYHG�WR�D�VDIHU�ORFDWLRQ�GXH�WR�FOLPDWH�FKDQJH�LVVXHV��ODQG�WHQXUH�DQG�ODQG�XVH�
LVVXHV�DUH�OLNHO\�WR�DULVH��&RPPXQLWLHV�VHHNLQJ�FRPSHQVDWLRQ�IRU�ORVV�RI�ODQG�LQ�VLWXDWLRQV�
VXFK�DV�WKLV�ZLOO�EH�D�SROLWLFDO�FKDOOHQJH�IRU�JRYHUQPHQWV�DQG�GRQRUV� 

�� Poorly informed clients:�0RVW�RQVKRUH�LQYHVWRUV�LQ�LQIUDVWUXFWXUH�KDYH�H[SHFWDWLRQV�
IRUPHG�E\�WKHLU�H[SHULHQFH�ZLWK�WKH�H[LVWLQJ�LQIUDVWUXFWXUH�VWRFN��6LQFH�WKH�TXDOLW\�RI�VWRFN�LV�
ORZ��H[SHFWDWLRQV�DUH�ORZ��7KH�OLPLWHG�EXLOGLQJ�SRRO�PHDQV�WKDW�LQYHVWRUV�LQ�LQIUDVWUXFWXUH�
DOVR�KDYH�OLWWOH�H[SRVXUH�WR�QHZ�RU�LQQRYDWLYH�LQIUDVWUXFWXUH�VROXWLRQV� 

�� Few exemplary prototypes:�$V�QRWHG�DERYH��EHFDXVH�RYHUDOO�TXDOLW\�LV�ORZ��DQG�
H[SHFWDWLRQV�DUH�ORZ��WKHUH�DUH�YHU\�IHZ�H[DPSOHV�RI�KRZ�WR�EXLOG�TXDOLW\��HQHUJ\�HIILFLHQW�
EXLOGLQJV��7KLV�DEVHQFH�RI�H[DPSOHV�IHHGV�LQWR�D�F\FOH�RI�ORZ�TXDOLW\� 

:KLOH�FOLPDWH�FKDQJH�DGDSWDWLRQ�VWUDWHJLHV�FDQQRW�DGGUHVV�DOO�RI�WKH�LVVXHV�KLJKOLJKWHG�DERYH��
LW�LV�LPSRUWDQW�WR�UHFRJQLVH�WKH�RSHUDWLQJ�HQYLURQPHQW�LQ�ZKLFK�FOLPDWH�FKDQJH�DGDSWDWLRQ�RI�
LQIUDVWUXFWXUH�PXVW�EH�GHYHORSHG�DQG�LPSOHPHQWHG���

Example: Remote schools could be exemplars of good water management, good hygiene, 
good construction, disaster resilience, multi-function asset planning, use of local materials, 
maintenance and maintainability, community governance, and good sanitation. However, most 
departments are fully occupied with their normal duties; rarely have time to visit remote 
schools; don’t have time nor direction to coordinate across departments; and struggle to 
maintain existing schools. They are not resourced or led to develop the necessary exemplars. 

�


�
�
�
�
��

7KH�3,&7V�DUH�GHSHQGHQW�RQ�LQIUDVWUXFWXUH�WR�GHOLYHU�EDVLF�OLYLQJ�VHUYLFHV��JRYHUQPHQW�
VHUYLFHV��DQG�WR�VXSSRUW�WKHLU�HFRQRP\��EXW�WKH�FKDUDFWHULVWLFV�RI�WKH�UHJLRQ�FUHDWH�D�XQLTXH�
HQYLURQPHQW�LQ�ZKLFK�LQIUDVWUXFWXUH�PXVW�EH�FRQVWUXFWHG�DQG�PDLQWDLQHG��7KH�3,&7�LVODQGV�DUH�
RI�WKUHH�GLIIHUHQW�W\SHV��GXH�WR�WKUHH�GLIIHUHQW�IRUPDWLRQ�SURFHVVHV��YROFDQLF��DWROO��DQG�UDLVHG�
DWROO��2Q�HDFK�W\SH��LQIUDVWUXFWXUH�LV�GLVWULEXWHG�LQ�D�SDUWLFXODU�ZD\��RIWHQ�IRFXVHG�DURXQG�WKH�
HGJH��2WKHU�SULQFLSDO�FKDUDFWHULVWLFV�RI�3DFLILF�LQIUDVWUXFWXUH�LQFOXGH�D�GLYLVLRQ�EHWZHHQ�
FHQWUDOLVHG�XUEDQ�DQG�GHFHQWUDOLVHG�UXUDO�LQIUDVWUXFWXUH��DQG�EHWZHHQ�LQIUDVWUXFWXUH�EXLOW�IRU�WKH�
ORFDO�SRSXODWLRQ�DQG�LQIUDVWUXFWXUH�EXLOW�IRU�WRXULVWV��7KH�VPDOO�VL]H��H[SRVXUH��JHRJUDSKLFDO�
LVRODWLRQ��VPDOO�SRSXODWLRQ�DQG�VPDOO�HFRQRPLHV�RI�WKH�3,&7V�JLYH�ULVH�WR�D�SDUWLFXODU�VHW�RI�
LQIUDVWUXFWXUH�FKDOOHQJHV��HYHQ�SULRU�WR�WKH�LPSDFW�RI�FOLPDWH�FKDQJH��6RPH�RI�WKHVH�DUH�
SK\VLFDO��IRU�LQVWDQFH�WKH�PDULQH�HQYLURQPHQW��WKH�GLVSHUVHG�SRSXODWLRQ��DQG�WKH�IRUHVKRUH�
ORFDWLRQ�RI�PRVW�LQIUDVWUXFWXUH��2WKHU�FKDOOHQJHV�DUH�LQVWLWXWLRQDO��LQFOXGLQJ�WKH�VPDOOQHVV�RI�
JRYHUQPHQW��IUDJLOH�HFRQRPLHV��DQG�D�VKRUWDJH�RI�LQIUDVWUXFWXUH�SURIHVVLRQDOV�FRPSDUHG�WR�
UHTXLUHPHQWV��� 

,Q�GHYHORSLQJ�VWUDWHJLHV�IRU�DGDSWLQJ�WR�FOLPDWH�FKDQJH��WKH�H[LVWLQJ�FRQGLWLRQV�DQG�FRQVWUDLQWV�
QHHG�WR�EH�UHFRJQLVHG���&OLPDWH�FKDQJH�DGDSWDWLRQ�FDQQRW�DGGUHVV�DOO�RI�WKHVH�LVVXHV��EXW�LQ�
VRPH�LQVWDQFHV�LW�PD\�EH�SRVVLEOH�WR�GHYHORS�DQ�DSSURDFK�WR�PDQDJLQJ�FOLPDWH�FKDQJH�
LPSDFWV�WKDW�DGGUHVVHV�RWKHU�OLPLWDWLRQV�LQ�WKH�V\VWHP��7KH�IRFXV�RI�WKLV�SDSHU��KRZHYHU��LW�WR�
LGHQWLI\�ZKDW�LQIRUPDWLRQ�LV�UHTXLUHG�E\�SROLWLFDO�GHFLVLRQ�PDNHUV�DQG�LQIUDVWUXFWXUH�PDQDJHUV�WR�
EHWWHU�PDQDJH�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKHLU�LQIUDVWUXFWXUH� 



�������� Infrastructure and Climate Change in the Pacific 
���

��� ,PSDFWV�RI�FOLPDWH�FKDQJH�RQ�LQIUDVWUXFWXUH�

7KH�IRFXV�RI�Section 2: Infrastructure in the Pacific�ZDV�WR�HVWDEOLVK�WKH�FKDUDFWHULVWLFV�RI�
WKH�FXUUHQW�VWDWH�RI�LQIUDVWUXFWXUH�DV�D�V\VWHP�RI�LQYHVWPHQW��RSHUDWLRQ�DQG�PDLQWHQDQFH��DQG�
RXWFRPHV��6HFWLRQ���DQDO\VHV�WKH�DGGLWLRQDO�FKDOOHQJHV�SUHVHQWHG�E\�FOLPDWH�FKDQJH���

3.1 Overview of climate change impacts 
7KH�SURMHFWHG�LPSDFWV�RI�FOLPDWH�FKDQJH�LQ�WKH�3DFLILF�DUH�GRFXPHQWHG�LQ�YDULRXV�UHSRUWV���DQG�
ZLWK�YDU\LQJ�GHWDLO��,W�LV�UHFRJQLVHG�WKDW�FOLPDWH�FKDQJH�ZLOO�LQIOXHQFH�HDFK�3,&7�XQLTXHO\��DQG�
WKHUHIRUH�WKH�UHVSRQVHV�ZLOO�DOVR�EH�GLIIHUHQW�LQ�HDFK�FRXQWU\��:KLOH�LW�LV�QRW�WKH�SXUSRVH�RI�WKLV�
SDSHU�WR�GHVFULEH�DOO�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�HDFK�3,&7��WKH�UNFCC Climate 
Change: Impacts, Vulnerabilities and Adaptation in Developing Countries Report (2007)�
SURYLGHV�D�XVHIXO�VXPPDU\�RI�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�LQ�DOO�VPDOO�LVODQG�GHYHORSLQJ�
VWDWHV��6,'6��EDVHG�RQ�ZRUN�FRPSOHWHG�E\�:RUNLQJ�*URXS�,,�WR�WKH�)RXUWK�$VVHVVPHQW�5HSRUW�
RI�WKH�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH���7KH�GHWDLOV�RI�WKHVH�LPSDFWV�DUH�
FRQWLQXDOO\�EHLQJ�UHILQHG�IRU�HDFK�3,&7�DV�PRUH�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH���$Q�H[WUDFW�RI�
UHOHYDQW�LPSDFWV�DQG�YXOQHUDELOLWLHV�LQ�WKH�3DFLILF�LV�RXWOLQHG�LQ�7DEOH�����7KH�YXOQHUDELOLWLHV�
LGHQWLILHG�EHORZ�UHODWH�GLUHFWO\�WR�WKH�DUHDV�RI�SULRULW\�LGHQWLILHG�LQ�WKH�3$6$3�SURJUDP��

�

Table 4: Regional Impacts and Vulnerabilities to Climate Change in Small Island 
Developing States (SIDS) 

Impacts of Climate Change 

Temperature 

x� 6,'6�ZLOO�H[SHULHQFH�ZDUPLQJ��:DUPLQJ�LQ�WKH�3DFLILF�ZLOO�EH�ORZHU�WKDQ�WKH�JOREDO�
DYHUDJH�

Precipitation 

x� ,QFUHDVH�LQ�DQQXDO�UDLQIDOO�LQ�WKH�HTXDWRULDO�3DFLILF��

x� 'HFUHDVH�LQ�UDLQIDOO�HDVW�RI�)UHQFK�3RO\QHVLD�LQ�WKH�3DFLILF�

Extreme Events 

x� ,QFUHDVLQJ�LQWHQVLW\�RI�WURSLFDO�F\FORQHV��VWRUP�VXUJH��FRUDO�EOHDFKLQJ�DQG�ODQG�
LQXQGDWLRQ�

  

                                                           
���)RU�H[DPSOH��0DLQVWUHDPLQJ�&OLPDWH�&KDQJH�LQ�$'%�2SHUDWLRQV��&OLPDWH�&KDQJH�,PSOHPHQWDWLRQ�3ODQ�IRU�WKH�3DFLILF�������
�������$VLDQ�'HYHORSPHQW�%DQN��������1DWLRQDO�$GDSWDWLRQ�3URJUDP�RI�$FWLRQV��635(3�
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Sectoral Vulnerabilities 

Water Security 

x� :DWHU�UHVRXUFHV�VHULRXVO\�FRPSURPLVHG�GXH�WR�ULVLQJ�VHD�OHYHO��FKDQJHV�LQ�UDLQIDOO�DQG�
LQFUHDVHG�HYDSRWUDQVSLUDWLRQ�HJ��,Q�WKH�3DFLILF�D�����UHGXFWLRQ�LQ�DYHUDJH�UDLQIDOO�E\�
�����ZRXOG�OHDG�WR�D�����UHGXFWLRQ�LQ�WKH�VL]H�RI�WKH�IUHVKZDWHU�OHQV�RQ�WKH�7DUDZD�
$WROO��.LULEDWL��

Agriculture and Food Security 

x� $JULFXOWXUDO�ODQG�DQG�WKXV�IRRG�VHFXULW\�ZLOO�EH�DIIHFWHG�E\�VHD�OHYHO�ULVH��LQXQGDWLRQ��VRLO�
VDOLQL]DWLRQ��VHDZDWHU�LQWUXVLRQ�LQWR�IUHVKZDWHU�OHQV��DQG�GHFOLQH�LQ�IUHVKZDWHU�VXSSO\�

x� $JULFXOWXUDO�SURGXFWLRQ�DIIHFWHG�E\�H[WUHPH�HYHQWV�

x� )LVKHULHV�DIIHFWHG�E\�LQFUHDVLQJ�VHD�VXUIDFH�WHPSHUDWXUH��ULVLQJ�VHD�OHYHO�DQG�GDPDJH�
IURP�WURSLFDO�F\FORQHV�

Health 

x� ,QFUHDVHV�LQ�WKH�LQWHQVLW\�RI�WURSLFDO�F\FORQHV�LQFUHDVH�ULVNV�WR�OLIH�

x� +HDW�VWUHVV�DQG�FKDQJLQJ�SDWWHUQV�LQ�WKH�RFFXUUHQFH�RI�GLVHDVH�YHFWRUV�DQG�FOLPDWH�
VHQVLWLYH�GLVHDVHV�DIIHFW�KHDOWK�

Coastal Zones 

x� 0RVW�LQIUDVWUXFWXUH��VHWWOHPHQWV�DQG�IDFLOLWLHV�DUH�ORFDWHG�RQ�RU�QHDU�VKRUH�DQG�ZLOO�EH�
DIIHFWHG�E\�VHD�OHYHO�ULVH��FRDVWDO�HURVLRQ��DQG�RWKHU�FRDVWDO�KD]DUGV��FRPSURPLVLQJ�
VRFLDO�ZHOO�EHLQJ�RI�LVODQG�FRPPXQLWLHV�DQG�VWDWHV�

x� $FFHOHUDWHG�EHDFK�HURVLRQ��GHJUDGDWLRQ�RI�FRUDO�UHHIV�DQG�EOHDFKLQJ�ZLOO�DOO�KDYH�
LPSDFWV�RQ�LQFRPHV�IURP�ILVKLQJ�DQG�WRXULVP�

x� +DELWDELOLW\�DQG�WKXV�VRYHUHLJQW\�RI�VRPH�VWDWHV�WKUHDWHQHG�GXH�WR�UHGXFWLRQ�LQ�LVODQG�
VL]H�RU�FRPSOHWH�LQXQGDWLRQ�

Terrestrial Ecosystems 

x� 5HSODFHPHQW�RI�ORFDO�VSHFLHV�DQG�FRORQLVDWLRQ�E\�QRQ�LQGLJHQRXV�VSHFLHV�

x� )RUHVWV�DIIHFWHG�E\�H[WUHPH�HYHQWV�DUH�VORZ�WR�UHJHQHUDWH��)RUHVW�FRYHU�PD\�LQFUHDVH�
RQ�VRPH�KLJK�ODWLWXGH�LVODQGV��

Adaptive Capacity 

6PDOO�LVODQGV�DUH�HVSHFLDOO\�YXOQHUDEOH�WR�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH��VHD�OHYHO�ULVH��DQG�
H[WUHPH�HYHQWV��

&KDUDFWHULVWLFV�VXFK�DV�OLPLWHG�VL]H��SURQHQHVV�WR�QDWXUDO�KD]DUGV�DQG�H[WHUQDO�VKRFNV�
HQKDQFH�WKH�YXOQHUDELOLW\�RI�LVODQGV�WR�FOLPDWH�FKDQJH��,Q�PRVW�FDVHV��WKH\�KDYH�ORZ�DGDSWLYH�
FDSDFLW\��DQG�DGDSWDWLRQ�FRVWV�DUH�KLJK�UHODWLYH�WR�*'3��
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$V�KLJKOLJKWHG�LQ�7DEOH����FKDQJHV�LQ�FOLPDWLF�FRQGLWLRQV�OHDG�WR�FKDQJHV�LQ�WKH�ORFDO�QDWXUDO�
HQYLURQPHQW��,W�LV�WKHVH�FKDQJHV�WKDW�LPSDFW�RQ�LQIUDVWUXFWXUH�LQ�PDQ\�GLIIHUHQW�ZD\V��7KH�
FKDQJHV�WKDW�PRVW�LPSDFW�WKH�FDSDFLW\�RI�LQIUDVWUXFWXUH�WR�GHOLYHU�VRFLDO�DQG�HFRQRPLF�
RXWFRPHV�DUH��

��� &RDVWDO�LQXQGDWLRQ��

��� ([WUHPH�ZHDWKHU�HYHQWV�ZKLFK�EULQJ�KLJK�ZLQGV��VWRUP�VXUJH��LQFUHDVHG�ZDYH�DFWLRQ�
DQG�IORRGLQJ��

��� &KDQJHV�LQ�SUHFLSLWDWLRQ�WKDW�LPSDFW�ZDWHU�VHFXULW\��

7DEOH���LOOXVWUDWHV�KRZ�FOLPDWH�FKDQJH�LPSDFWV�WHQG�WR�LPSDFW�RQ�GLIIHUHQW�W\SHV�RI�
LQIUDVWUXFWXUH��

Table 5: Major climate change impacts on infrastructure assets�
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3.2 Impacts of climate change on infrastructure 
,Q�WKH�3DFLILF��WKH�ULVNV�WR�LQIUDVWUXFWXUH�DV�D�UHVXOW�RI�FOLPDWH�FKDQJH�DUH�YDULHG�DQG�VSHFLILF�WR�
WKH�DVVHWV�EHLQJ�FRQVLGHUHG���,Q�6HFWLRQ����SULQFLSOH�W\SHV�RI�LQIUDVWUXFWXUH�ZHUH�FDWHJRULVHG�
ZLWK�UHVSHFW�WR�WKH�NH\�RXWFRPHV�WKH\�IXOILOOHG��,Q�RUGHU�WR�GLVFXVV�WKH�LPSDFWV�RI�FOLPDWH�
FKDQJH��WKLV�VHFWLRQ�FODVVLILHV�WKRVH�DVVHWV�LQWR�ILYH�PDLQ�FDWHJRULHV��

�� (QHUJ\ 
�� :DWHU�DQG�:DVWH 
�� 7UDQVSRUW 
�� ,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�7HFKQRORJ\��,&7���DQG 
�� %XLOGLQJV� 
�

7KH�%XLOGLQJV�FDWHJRU\�LQFOXGHV�DOO�VL]HV�DQG�W\SHV�RI�EXLOGLQJ�VWRFN�VXFK�DV�KRXVLQJ��
FRPPXQLW\�EXLOGLQJV��KHDOWK��HGXFDWLRQ��MXVWLFH��DGPLQLVWUDWLRQ��DQG�EXVLQHVVHV���

7KH�IROORZLQJ�VHFWLRQV�KLJKOLJKW�KRZ�WKH�ILYH�GLIIHUHQW�FDWHJRULHV�RI�LQIUDVWUXFWXUH�DUH�H[SHFWHG�
WR�UHVSRQG�WR�FOLPDWH�FKDQJHV�EDVHG�RQ�FXUUHQW�H[SHULHQFH�DQG�DQ�XQGHUVWDQGLQJ�RI�KRZ�DQG�
ZK\�LQIUDVWUXFWXUH�LV�GDPDJHG�RU�GHWHULRUDWHV��6RPH�RI�WKHVH�LPSDFWV²VXFK�DV�LQFUHDVHG�
VWRUPV�DQG�YDULDEOH�UDLQIDOO²DUH�EHLQJ�IHOW�DOUHDG\��RWKHUV²VXFK�DV�VHD�OHYHO�ULVH²DUH�
H[SHFWHG�WR�KDYH�D�JUHDWHU�LQIOXHQFH�LQ�\HDUV�WR�FRPH���$V�PHQWLRQHG�DERYH�WKH�VSHFLILF�QDWXUH�
RI�HDFK�RI�WKHVH�LPSDFWV�LV�FRQWLQXDOO\�EHLQJ�UHILQHG�DQG�LQ�VRPH�LQVWDQFHV�FKDQJHG�DV�PRUH�
VSHFLILF�GDWD�EHFRPHV�DYDLODEOH���

7KH�LPSDFWV�IDOO�LQWR�WZR�FDWHJRULHV��0DMRU�LPSDFWV�WKDW�SURGXFH�VLJQLILFDQW�GDPDJH�WR�WKH�
IXQFWLRQLQJ�RI�WKH�DVVHW�DQG�DUH�ODUJHO\�GXH�WR�WKH�WKUHH�NH\�LPSDFWV�LGHQWLILHG�DERYH��FRDVWDO�
LQXQGDWLRQ��H[WUHPH�ZHDWKHU��DQG�FKDQJHV�LQ�SUHFLSLWDWLRQ��7KH�VHFRQG�FDWHJRU\�FRQVLVWV�RI�
OHVV�VHYHUH�LPSDFWV���7KHVH�VHFRQGDU\�LPSDFWV�GR�QRW�KDYH�WKH�VDPH�SULRULW\�DV�WKH�PDMRU�
LPSDFWV��EXW�ZLOO�FRQWULEXWH�WR�WKH�RYHUDOO�LPSDFW�RI�D�FKDQJLQJ�FOLPDWH�RQ�LQIUDVWUXFWXUH���3URSHU�
PDQDJHPHQW�RI�WKHVH�LPSDFWV�ZLOO�PD[LPLVH�WKH�OLIHVSDQ�RI�WKH�LQIUDVWUXFWXUH��

3.2.1 Energy 
(QHUJ\�V\VWHPV�LQ�WKH�3DFLILF�DUH�D�YLWDO�SDUW�RI�GHYHORSPHQW���7KH\�DUH�UHTXLUHG�WR�FRRO�
KRPHV��RIILFHV��DQG�LQVWLWXWLRQV��RSHUDWH�ZDWHU�VXSSO\�DQG�ZDVWH�PDQDJHPHQW�V\VWHPV��OLJKW�
EXLOGLQJV�DQG�VWUHHWV��DV�ZHOO�DV�VXSSRUW�D�ZLGH�YDULHW\�RI�EXVLQHVVHV��VXFK�DV�WRXULVP��ZKLFK�
FRQWULEXWH�WR�WKH�RYHUDOO�HFRQRPLF�GHYHORSPHQW�RI�WKH�FRXQWULHV��8UEDQ�FHQWUHV�WHQG�WR�KDYH�
RQ�JULG�V\VWHPV��VR�DQ\WKLQJ�WKDW�GDPDJHV�WKH�SRZHUKRXVH�RU�JULG�WUDQVPLVVLRQ�OLQHV�ZLOO�KDYH�
ZLGH�UDQJLQJ�FRQVHTXHQFHV��$OWHUQDWLYHO\��UXUDO�DUHDV�WHQG�WR�RSHUDWH�VPDOO�RII�JULG�V\VWHPV�
WKDW�VXSSO\�HQHUJ\�WR�D�KRXVHKROG�RU�VPDOO�QXPEHU�RI�KRXVHKROGV��+RZHYHU��ERWK�DUH�LPSRUWDQW�
IRU�WKH�VHUYLFH�WKH\�SURYLGH�DQG�WKH�VXSSRUW�WKH\�SURYLGH�WR�RWKHU�LQIUDVWUXFWXUH�DVVHWV��

�

�

�
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7KH�LQIUDVWUXFWXUH�LV�YXOQHUDEOH�WR�D�QXPEHU�RI�FOLPDWH�FKDQJH�LPSDFWV��0DMRU�LPSDFWV�DUH��

�� 6WRUPV�DQG�WKHLU�DVVRFLDWHG�VWURQJ�ZLQGV�DQG�KHDY\�UDLQV�FDQ�GDPDJH�YDULRXV�HOHPHQWV�RI�
WKH�HQHUJ\�V\VWHP�LQIUDVWUXFWXUH�LQFOXGLQJ�ZDWHU�LQWDNHV�RI�K\GURSRZHU�V\VWHPV��ZLQG�
WXUELQHV��IXHO�VWRUDJH��SRZHU�KRXVHV��DQG�WKH�GLVWULEXWLRQ�QHWZRUN���� 

�� +HDY\�UDLQV�DQG�IORRGLQJ�GHVWDELOLVHV�VRLO�IRXQGDWLRQV�DQG�FDQ�FDXVH�WUDQVPLVVLRQ�OLQHV�WR�
OHDQ�RU�IDOO�RYHU��7KHUH�KDYH�EHHQ�FDVHV�ZKHUH�WKH�HOHFWULFLW\�OLQHV�UHPDLQHG�OLYH�GHVSLWH�WKH�
WUDQVPLVVLRQ�WRZHUV�OHDQLQJ�RYHU��� 

�� +HDY\�UDLQV�DQG�VWRUPV�WKDW�FDXVH�ZDVKRXW�RU�GDPDJH�WR�URDG�VXUIDFHV�FDQ�FXW�RII�DFFHVV�
WR�WKH�SRZHU�VWDWLRQ��7KHUHIRUH��ZRUNHUV�DQG�VXSSOLHV��L�H��IXHO��VSDUH�SDUWV��FDQQRW�JHW�WR�
WKH�SRZHU�KRXVH�WR�UXQ�WKH�V\VWHP� 

�� 7KH�PDMRULW\�RI�HQHUJ\�JHQHUDWHG�LQ�WKH�3DFLILF�LV�IURP�GLHVHO�V\VWHPV�VR�DQ\�GDPDJH�WR�
SRUWV�DQG�URDGZD\V�IURP�VWRUPV�FDQ�SUHYHQW�GLHVHO�IXHO�JHWWLQJ�WR�WKH�SRZHUKRXVH�ZKLFK�
PD\�FDXVH�LQWHUUXSWLRQV�LQ�SRZHU�VXSSO\�� 

�

Figure 4 :Transmission poles in East Timor following major rainfall and storm events. 

�

                                                           
���3KRWRV�IURP�&\FORQH�+HWD�LQ�1XLH�,������LOOXVWUDWH�WKH�GDPDJH�WR�DOO�VHFWRUV�RI�LQIUDVWUXFWXUH�
KWWS���ZZZ�QXQDPHV�QX�QXLPDJHV�F\FORQHKHWD�KWP�

���3KRWRJUDSK�IURP�WKH�(DVW�7LPRU�5XUDO�3RZHU�'HOLYHU\�3URMHFW��$'%�������

�



�������� Infrastructure and Climate Change in the Pacific 
���

�� ,QFUHDVHG�VHD�VSUD\�IURP�VWRUPV�DQG�KHDY\�ZLQGV�FDQ�LQFUHDVH�WKH�FRUURVLRQ�UDWHV�RI�PHWDO�
VWUXFWXUHV�LQ�WKH�HQHUJ\�V\VWHP�LQFOXGLQJ�WKH�GLVWULEXWLRQ�V\VWHPV���� 

�� ,I�DQ\�ODUJHU�HQHUJ\�V\VWHPV�XVH�ZDWHU�IRU�FRROLQJ�DQ\�VKRUWDJH�RI�ZDWHU�ZLOO�KDYH�D�
QHJDWLYH�LPSDFW�RQ�WKH�RSHUDWLRQ�RI�WKH�HQHUJ\�V\VWHP� 

2WKHU�OHVV�VHYHUH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�HQHUJ\�V\VWHPV�LQFOXGH���

�� &RQFUHWH�LV�VXVFHSWLEOH�WR�FRUURVLRQ����HVSHFLDOO\�LI�LW�LV�ORFDOO\�PDGH�RU�RI�SRRU�VWDQGDUG��
&RUURVLRQ�UDWHV�RI�FRQFUHWH�DUH�LQIOXHQFHG�E\�HYDSRWUDQVSLUDWLRQ��KXPLGLW\�OHYHOV��
WHPSHUDWXUH�DQG�WKH�DFLGLW\�DONDOLQLW\�RI�VRLOV�DQG�ZDWHU�LQ�WKH�HQYLURQPHQW��$OO�RI�WKHVH�DUH�
LPSDFWHG�E\�FOLPDWH�FKDQJH�ZKLFK�ZRXOG�LQFUHDVH�WKH�GHWHULRUDWLRQ�UDWH�RI�FRQFUHWH��
,QFUHDVHG�GHWHULRUDWLRQ�LQFUHDVHV�WKH�PDLQWHQDQFH�UHJLPHV�RI�DQ\�FRQFUHWH�EDVHG�
LQIUDVWUXFWXUH�LQ�DQ�HQHUJ\�V\VWHP� 

�� &OLPDWH�YDULDELOLW\�FDQ�VWUHVV�WKH�V\VWHP�E\�FKDQJLQJ�GHPDQGV�RQ�WKH�V\VWHP��)RU�
H[DPSOH��SURORQJHG�KHDW�SHULRGV�FDQ�LQFUHDVH�WKH�GHPDQG�IRU�FRROLQJ�V\VWHPV�LQ�VRPH�
ORFDWLRQV�DQG�VWUDLQ�WKH�FDSDFLW\�RI�WKH�V\VWHP��7KLV�OHDGV�WR�LQFUHDVHG�RSHUDWLRQ�DQG�
PDLQWHQDQFH��2	0�� 

�� &KDQJHV�LQ�ZHDWKHU�SDWWHUQV��LQFUHDVHG�FORXG�FRYHU��FDQ�LQIOXHQFH�VRODU�HQHUJ\�JHQHUDWLRQ�
E\�FKDQJLQJ�WKH�DPRXQW�RI�DYDLODEOH�VRODU�HQHUJ\��OLJKW�KRXUV���7KLV�FDQ�FUHDWH�LQVWDELOLW\�LQ�
VRODU�HQHUJ\�V\VWHPV��� 

�� &KDQJLQJ�ZLQG�UHJLPHV�FDQ�LQIOXHQFH�WKH�JHQHUDWLRQ�RI�ZLQG�HQHUJ\�DQG�FUHDWH�LQVWDELOLW\�LQ�
WKH�V\VWHP��� 

�� 8QSUHGLFWDEOH�UDLQIDOO�SDWWHUQV�ZKLFK�LPSDFW�ZDWHU�IORZ�UDWHV�LQ�ULYHUV�DQG�VWUHDPV�FUHDWH�
XQFHUWDLQW\�ZKHQ�UXQQLQJ�K\GURSRZHU�V\VWHPV�DQG�FDQ�OHDG�WR�LQHIILFLHQFLHV�LQ�HTXLSPHQW�
RSHUDWLRQ�DQG�WKHUHIRUH��PRUH�ZHDU�DQG�WHDU�RQ�HTXLSPHQW���� 

�� +LJKHU�SHDN�WHPSHUDWXUHV�FDQ�FUHDWH�LQFUHDVHG�VDJ�LQ�SRZHU�OLQHV��7KLV�PD\�KDYH�
RFFXSDWLRQDO��KHDOWK�DQG�VDIHW\�LPSOLFDWLRQV� 

)URP�WKH�OLVW�RI�LPSDFWV�DERYH��LW�LV�FOHDU�WKDW�FOLPDWH�FKDQJH�ZLOO�KDYH�YDU\LQJ�LPSDFWV�RQ�
HQHUJ\�LQIUDVWUXFWXUH�DQG�LQIOXHQFH�QRW�RQO\�WKH�DVVHW��EXW�DOVR�WKH�DELOLW\�WR�HIIHFWLYHO\�RSHUDWH�
DQG�PDLQWDLQ�WKH�HQHUJ\�V\VWHPV�ZKLFK�VXSSRUW�WKH�FRPPXQLW\�DQG�HFRQRP\��

3.2.2 Water and waste 
:DWHU�LV�YLWDO�WR�VXVWDLQLQJ�OLIH�VR�DQ\�HYHQW�ZKLFK�OLPLWV�WKH�DELOLW\�WR�ZLWKGUDZ��WUHDW�RU�
GLVWULEXWH�ZDWHU�VXSSO\�WR�KRXVHKROGV�ZLOO�KDYH�GHWULPHQWDO�HIIHFWV�RQ�FRPPXQLW\�KHDOWK��
&HUWDLQ�EXVLQHVVHV�DQG�XWLOLWLHV�DUH�DOVR�KLJKO\�GHSHQGHQW�RQ�ZDWHU�IRU�WKHLU�RSHUDWLRQV��
6LPLODUO\��HIIHFWLYH�VDQLWDWLRQ�DQG�VROLG�ZDVWH�PDQDJHPHQW�ZDVWHZDWHU�WUHDWPHQW�LV�DOVR�

                                                           
���7RQJD�(QHUJ\�5RDGPDS��2Q�*ULG�'LVWULEXWLRQ��7$������±�31*��3UHSDULQJ�WKH�3RZHU�6HFWRU�'HYHORSPHQW�3URMHFW��$'%��������
(DVW�7LPRU�5XUDO�3RZHU�'HOLYHU\�3URMHFW��$'%��������

���5DYLQGUDUDMDK��5�6���.L]DQD��'���'HWHULRUDWLRQ�DQG�5HVWRUDWLRQ�RI�&RQFUHWH�-HWWLHV��&HQWUH�IRU�%XLOW�,QIUDVWUXFWXUH�5HVHDUFK��
8QLYHUVLW\�RI�7HFKQRORJ\��6\GQH\��3UHVHQWHG�DW�WKH���WK�$VLD�3DFLILF�&RUURVLRQ�&RQWURO�&RQIHUHQFH��9LHWQDP��1RYHPEHU�������

���2Q��*ULG�(QHUJ\�5HSRUW��5HQHZDEOH�(QHUJ\�6XSSO\�WR�WKH�)RXU�,VODQGV�*ULG�LQ�7RQJD��5HSRUW�SUHSDUHG�E\�*+'�IRU�:RUOG�%DQN�
���6HH�)RRWQRWH�����
���6RORPRQ�,VODQGV�0LQL�+\GUR�3URMHFW��3URPRWLQJ�$FFHVV�WR�5HQHZDEOH�(QHUJ\�LQ�WKH�3DFLILF��$'%�������
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HVVHQWLDO�IRU�PDLQWDLQLQJ�KHDOWK\�SRSXODWLRQV�VR�LPSDFWV�WKDW�KLQGHU�WKH�DELOLW\�RI�V\VWHPV�WR�
HIIHFWLYHO\�WUHDW�ZDVWH�ZDVWHZDWHU�ZLOO�KDYH�KHDOWK�LPSOLFDWLRQV��

(IIHFWLYH�GUDLQDJH�KDV�WZR�IXQFWLRQV��LW�PLQLPLVHV�FRQWDFW�ZLWK�DQ\�FRQWDPLQDWHG�ZDWHU�ZKLFK�LV�
LPSRUWDQW�IRU�KXPDQ�KHDOWK��DQG�LW�FRQWUROV�IORRGLQJ���)LJXUH���IURP�6DPRD�LQGLFDWHV�ZKDW�
KDSSHQV�ZKHQ�GUDLQDJH�LQIUDVWUXFWXUH�LV�QRW�VXIILFLHQW�WR�KDQGOH�LQFUHDVHG�ZDWHU�IORZV��

:DWHU�UHODWHG�LQIUDVWUXFWXUH�KDV�D�UDQJH�RI�YXOQHUDELOLWLHV�WR�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH��7KH�
PDMRU�LPSDFWV�DUH��

�� 7KH�ZLQGV�DQG�KHDY\�UDLQV�DVVRFLDWHG�ZLWK�VWRUPV�F\FORQHV�FDQ�GDPDJH�ZDWHU�
LQIUDVWUXFWXUH�WKDW�VXEVHTXHQWO\�QHHGV�WR�EH�UHSDLUHG��)XUWKHUPRUH��XQGHUVL]HG�GUDLQDJH�
V\VWHPV�FDQ�DOVR�UHVXOW�LQ�KHDYLO\�GDPDJHG�URDG�LQIUDVWUXFWXUH�� 

�� )ORRGLQJ�GXH�WR�VWRUPV�RU�KHDY\�UDLQV�LPSDFWV�WKH�HIILFLHQW�RSHUDWLRQ�RI�WKH�ZDWHU�DQG�
ZDVWHZDWHU�WUHDWPHQW�V\VWHPV���7KLV�WHQGV�WR�LQFUHDVH�RSHUDWLRQ�DQG�PDLQWHQDQFH�
UHTXLUHPHQWV�RI�WKHVH�V\VWHPV���:DVWHZDWHU�WUHDWPHQW�V\VWHPV�DUH�JHQHUDOO\�EDVHG�DW�WKH�
ERWWRP�RI�D�FDWFKPHQW��WKHUHIRUH��PDNLQJ�WKHP�PRUH�VXVFHSWLEOH�WR�IORRGLQJ�RU�VHD�OHYHO�
ULVH��� 

�

Figure 5: Poor drainage in Samoa contributes to flooding and the potential 
contamination 

�
                                                           
���6DPRD�6DQLWDWLRQ�DQG�'UDLQDJH�3URMHFW��$'%�
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�� )ORRGLQJ�FDQ�DOVR�FRQWDPLQDWH�ZDWHU�VXSSO\�V\VWHPV�LPSDFWLQJ�WKH�KHDOWK�RI�XVHUV����� 
�� ,QFUHDVHG�UDLQIDOO�UHTXLUHV�LQFUHDVHG�SLSH�VL]H�FKDQQHOV�DQG�ZKHQ�ELJJHU�SLSHV�FKDQQHOV�

DOVR�KDYH�WR�FRQWHQG�ZLWK�YHU\�YDULDEOH�IORZV�WKHUH�WHQGV�WR�EH�PRUH�GHWHULRUDWLRQ�LQ�WKH�
SLSHV��$JDLQ�WKLV�UHVXOWV�LQ�LQFUHDVHG�PDLQWHQDQFH�RI�WKH�SLSHZRUN� 

�� &KDQJLQJ�UDLQIDOO�SDWWHUQV�FDQ�DOWHU�VRLO�FKDUDFWHULVWLFV�FDXVLQJ�SLSHZRUN�DQG�EXLOGLQJV�
DVVRFLDWHG�ZLWK�ZDWHU�VXSSO\�WR�VKLIW�FUDFN��� 

�� &KDQQHOV�DQG�SLSHV�ILOO�ZLWK�VHGLPHQW�GXULQJ�KHDY\�UDLQV�DQG�ZLOO�UHTXLUH�PRUH�PDLQWHQDQFH�
WR�NHHS�WKHP�RSHUDWLQJ�HIIHFWLYHO\��,QFUHDVHG�VHGLPHQWDWLRQ�DOVR�LQIOXHQFHV�WKH�DPRXQW�RI�
WKH�ZDVWH�VWUHDP�WKDW�QHHGV�WR�EH�GLVFDUGHG�LQ�DQ\�ZDVWH�WUHDWPHQW�V\VWHP� 

�

2WKHU�LPSDFWV�RI�FOLPDWH�FKDQJH�WKDW�ZLOO�DOVR�QHHG�WR�EH�FRQVLGHUHG�RYHU�WLPH�LQFOXGH�WKH�
IROORZLQJ�H[DPSOHV��

�� &RUURVLRQ�UDWHV�RI�FRQFUHWH�DUH�LQIOXHQFHG�E\�HYDSRWUDQVSLUDWLRQ��KXPLGLW\�OHYHOV��
WHPSHUDWXUH�DQG�WKH�DFLGLW\�DONDOLQLW\�RI�VRLOV�DQG�ZDWHU�LQ�WKH�HQYLURQPHQW��$OO�RI�WKHVH�DUH�
LPSDFWHG�E\�FOLPDWH�FKDQJH�ZKLFK�ZLOO�OLNHO\�LQFUHDVH�WKH�GHWHULRUDWLRQ�UDWH�RI�FRQFUHWH��
,QFUHDVHG�GHWHULRUDWLRQ�RI�FRQFUHWH�LQFUHDVHV�WKH�PDLQWHQDQFH�UHJLPHV�RI�DQ\�FRQFUHWH�
EDVHG�LQIUDVWUXFWXUH� 

�� &RUURVLRQ�UDWHV�RI�DQ\�PHWDO�VWUXFWXUHV�DUH�DOVR�LQFUHDVHG�ZLWK�FKDQJLQJ�FOLPDWH�FRQGLWLRQV�
±�KLJKHU�WHPSHUDWXUH��KXPLGLW\��KLJKHU�&2��OHYHOV�LQ�WKH�DWPRVSKHUH� 

�� ,QFUHDVHG�WHPSHUDWXUHV�IORZ�UDWHV�LPSDFW�WKH�HIIHFWLYHQHVV�RI�ELRORJLFDO�WUHDWPHQW�
SURFHVVHV�SRWHQWLDOO\�OHDGLQJ�WR�SDUWLDOO\�WUHDWHG�HIIOXHQW�EHLQJ�GLVFKDUJHG�IURP�ZDVWHZDWHU�
WUHDWPHQW�SODQWV�DQG�FRQWDPLQDWLQJ�UHFHLYLQJ�ZDWHUV��� 

)ORRGLQJ��WHPSHUDWXUH�DQG�WKH�FRUURVLYH�VHD�HQYLURQPHQW�DOO�LPSDFW�ZDWHU�DQG�ZDVWH�
LQIUDVWUXFWXUH�DQG�DOO�RI�WKHVH�DUH�OLNHO\�WR�LQFUHDVH�DV�D�UHVXOW�RI�FOLPDWH�FKDQJH��:LWK�ZDWHU�
EHLQJ�VXFK�D�YLWDO�FRQWULEXWRU�WR�KXPDQ�KHDOWK��VWUDWHJLHV�WR�SURWHFW�DQG�PDQDJH�WKLV�
LQIUDVWUXFWXUH�DUH�YHU\�LPSRUWDQW�IRU�3DFLILF�FRPPXQLWLHV��

3.2.3 Transport 
7KH�UHPRWHQHVV�RI�LVODQGV�WKURXJKRXW�WKH�3DFLILF�PHDQV�WKDW�WUDQVSRUW�WR��IURP�DQG�ZLWKLQ�HDFK�
FRXQWU\�LV�LPSRUWDQW�IRU�WKH�VXUYLYDO�RI�FRPPXQLWLHV��7KH�IROORZLQJ�VXPPDULVHV�H[SHFWHG�
LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKUHH�WUDQVSRUW�VHFWRUV��5RDGV�EULGJHV��DLUSRUWV��DQG�VHD�
WUDQVSRUW��SRUWV��ZKDUYHV��MHWWLHV����

�� 5RDGZD\V�DQG�EULGJHV��HVSHFLDOO\�FRDVWDO�URDGV��GDPDJHG�E\�VHYHUH�VWRUPV�WKURXJK�
IORRGLQJ��VFRXULQJ��ODQG�VKLIWLQJ�DQG�FXWWLQJ�RII�DFFHVV�WR�RWKHU�NH\�LQIUDVWUXFWXUH��� 

�� 6HD�OHYHO�ULVH�FDQ�LQXQGDWH�FRDVWDO�URDGV� 

                                                           
���3KRWRV�IURP�WKH�6DPRD�6DQLWDWLRQ�DQG�'UDLQDJH�3URMHFW��$'%�
���'LOL�:DWHU�6XSSO\�3HUIRUPDQFH�,PSURYHPHQW�3URMHFW��$'%��
���0HWFDOIH�DQG�(GG\�
���3KRWR�IURP�6DPRD�6DQLWDWLRQ�DQG�'UDLQDJH�3URMHFW��$VLDQ�'HYHORSPHQW�%DQN±�URDG�FXW�RII�GXH�WR�IORRGLQJ��
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�� %ULGJHV�ZDVKHG�RXW�E\�LQFUHDVHG�IORRGLQJ�DQG�ODQGVOLGHV�� 
�� &RDVWDO�HURVLRQ�FKDQJHV�IORZV�DURXQG�ULYHUV�VWUHDPV�FDXVLQJ�XQGHUFXWWLQJ�RI�EULGJH�

VWUXFWXUHV� 
�� &XOYHUWV�GDPDJHG�E\�IORRGV�DQG�KHDY\�UDLQV�UHGXFH�WKHLU�DELOLW\�WR�KDQGOH�LQFUHDVHG�

GUDLQDJH��7KLV�FDQ�FDXVH�GDPDJH�WR�WKH�URDG�IRXQGDWLRQV�DQG�UHTXLUH�PRUH�UHSDLU� 
�� $LUSRUW�WHUPLQDO�GHVWUR\HG�E\�VWURQJ�ZLQGV�KHDY\�UDLQV� 
�� $LUVWULSV�UXQZD\V�GDPDJHG�E\�IORRGLQJ��H[WUHPH�VWRUPV� 
�� 3RUWV��ZKDUYHV��DQG�MHWWLHV�GDPDJHG�E\�VWURQJ�ZLQGV�DQG�KHDY\�VWRUPV��,QFUHDVHG�ZDYH�

KHLJKWV�DQG�VSODVK�]RQHV�LPSDFW�WKH�LQWHJULW\�RI�WKH�FRQFUHWH�VWHHO�VWUXFWXUHV�GXH�WR�
FRUURVLRQ��� 

�� 6HD�OHYHO�ULVH�PHDQV�SRUW�KHLJKWV�QHHG�WR�EH�LQFUHDVHG��� 
�� &RQFUHWH�VWUXFWXUHV�QHHG�WR�EH�DEOH�WR�ZLWKVWDQG�VWURQJHU�ZLQGV��KHDY\�UDLQV�DQG�ZDYHV� 
�� 6HYHUH�VWRUPV�GDPDJH�SRUW�EXLOGLQJV� 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3��5RDGZD\V�IORRGHG�GXULQJ�PDMRU�VWRUPV�LQ�6DPRD��

Figure 6: Roadways flooded during major storms in Samoa.�

�

                                                           
���6HH�)RRWQRWH����
���9DQXDWX�0DULWLPH�7UDQVSRUW�3URMHFW��$'%��)HGHUDWHG�6WDWHV�RI�0LFURQHVLD��)60��3RKQSHL�3RUW�6FRSLQJ�6WXG\��3DFLILF�5HJLRQ�
,QIUDVWUXFWXUH�)DFLOLW\��2FWREHU�������
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([DPSOHV�RI�VHFRQGDU\�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WUDQVSRUW�LQIUDVWUXFWXUH�LQFOXGH�WKH�
IROORZLQJ��

�� &RUURVLRQ�UDWHV�RI�FRQFUHWH�DUH�LQIOXHQFHG�E\�HYDSRWUDQVSLUDWLRQ��KXPLGLW\�OHYHOV��
WHPSHUDWXUH�DQG�WKH�DFLGLW\�DONDOLQLW\�RI�VRLOV�DQG�ZDWHU�LQ�WKH�HQYLURQPHQW��$OO�RI�WKHVH�DUH�
LPSDFWHG�E\�FOLPDWH�FKDQJH���,W�LV�H[SHFWHG�WKDW�GHWHULRUDWLRQ�UDWHV�RI�FRQFUHWH�ZLOO�LQFUHDVH�
XQGHU�WKHVH�FKDQJLQJ�FRQGLWLRQV�UHTXLULQJ�LQFUHDVHG�PDLQWHQDQFH�UHJLPHV�RI�DQ\�FRQFUHWH�
EDVHG�LQIUDVWUXFWXUH�UHODWHG�WR�WUDQVSRUW� 

�� ,QFUHDVHV�LQ�WHPSHUDWXUH�FDQ�UHVXOW�LQ�ORQJHU�UXQZD\V�UHTXLUHG�IRU�WDNH�RIIV�ODQGLQJV� 
7UDQVSRUW�WR��IURP�DQG�ZLWKLQ�WKH�3,&7V�KDV�EHFRPH�HVVHQWLDO�WR�WKHLU�FRQWLQXHG�GHYHORSPHQW�
DQG�WKHLU�DELOLW\�WR�DFFHVV�JRRGV�DQG�VHUYLFHV�LQ�ERWK�GLVDVWHU�VLWXDWLRQV��DV�ZHOO�DV�IRU�RQJRLQJ�
GDLO\�DFWLYLWLHV��:LWK�D�UHOLDQFH�RQ�H[WHUQDO�VRXUFHV�RI�IXHO��IRRG�DQG�PHGLFDO�VXSSOLHV��WKH�
LPSDFWV�RI�FOLPDWH�ZKLFK�OLPLW�WKH�PRYHPHQW�RI�VXSSOLHV�QHHGV�WR�EH�PDQDJHG�WR�HQVXUH�ORQJ�
WHUP�VXVWDLQDELOLW\�RI�WKH�FRPPXQLWLHV��

3.2.4 Information and communication technology (ICT) 
7KH�UHPRWHQHVV�RI�WKH�3DFLILF�FRPPXQLWLHV�PHDQV�WKDW�WKH\�DUH�YHU\�UHOLDQW�RQ�HIIHFWLYH�
FRPPXQLFDWLRQ�V\VWHPV��:KLOH�PRVW�FRPPXQLWLHV�FDQ�PDQDJH�IRU�D�SHULRG�ZLWK�QR�H[WHUQDO�
FRPPXQLFDWLRQ��WR�FRQWLQXH�HFRQRPLF�DFWLYLWLHV�DQG�WR�UHFHLYH�H[WHUQDO�VXSSOLHV�VXSSRUW��SURSHU�
,&7�LV�HVVHQWLDO��

&OLPDWH�FKDQJH�LPSDFWV�RQ�,&7�LQFOXGH��

�� &RPPXQLFDWLRQ�WRZHUV�GHVWUR\HG�E\�H[WUHPH�VWRUPV��� 
�� 6\VWHP�VWRSV�RSHUDWLQJ�LI�SRZHU�VXSSO\�FXW�RII�RU�GDPDJHG� 
�� $Q\�VHQVLWLYH�HTXLSPHQW�XVHG�LQ�WKH�,&7�V\VWHP�ZLOO�EH�VXVFHSWLEOH�WR�WKH�FRUURVLYH�

HQYLURQPHQW�DOUHDG\�H[LVWLQJ�LQ�WKH�3DFLILF�DQG�ZKLFK�ZLOO�OLNHO\�LQFUHDVH�GXH�WR�WKH�LPSDFWV�
RI�FOLPDWH�FKDQJH� 

7KHVH�LPSDFWV�KDYH�QRW�EHHQ�FDWHJRULVHG�DV�WKH\�DUH�DOO�LPSRUWDQW�IRU�WKH�,&7�V\VWHPV��2QH�RI�
WKH�PRVW�LPSRUWDQW�DVSHFWV�RI�GDPDJH�WR�,&7�V\VWHPV�LV�WR�KDYH�EDFN�XS�SODQV�LQ�SODFH�VR�WKDW�
VRPH�IRUP�RI�FRPPXQLFDWLRQ�FDQ�FRPPHQFH�LQ�DQ�HPHUJHQF\�VLWXDWLRQ��7KLV�LV�SUREDEO\�PRUH�
LPSRUWDQW�WKDQ�WKH�DFWXDO�LQIUDVWUXFWXUH�LWVHOI�DQG�QHHGV�WR�EH�FRQVLGHUHG�LQ�FOLPDWH�FKDQJH�
DGDSWDWLRQ�VWUDWHJLHV��

3.2.5 Buildings 
7KHUH�DUH�D�ZLGH�UDQJH�RI�EXLOGLQJV�LQ�WKH�3DFLILF�IURP�KRPHV�DQG�EXVLQHVVHV��PHHWLQJ�
SODFHV�PDUNHWV��JRYHUQPHQW�EXLOGLQJV��VFKRROV��KHDOWK�IDFLOLWLHV��FKXUFKHV�DQG�WRXULVW�IDFLOLWLHV��
7KHVH�GLIIHUHQW�EXLOGLQJV�FDQ�EH�PDGH�IURP�D�ZLGH�UDQJH�RI�PDWHULDOV��:KLOH�PDQDJHPHQW�RI�
WKH�EXLOGLQJV�ZLWK�UHVSHFW�WR�FOLPDWH�FKDQJH�PD\�EH�GLIIHUHQW�GHSHQGLQJ�RQ�KRZ�FULWLFDO�WKH�
EXLOGLQJ�LV�WR�FRPPXQLW\�ZHOO�EHLQJ��WKH�LPSDFWV�DUH�YHU\�VLPLODU��$V�D�UHVXOW��EXLOGLQJV�DUH�
LQLWLDOO\�EHLQJ�FRQVLGHUHG�DV�RQH�FDWHJRU\�RI�LQIUDVWUXFWXUH��

�

                                                           
���6HH�)RRWQRWH�����&\FORQH�+HWD�LQ�1XLH�
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7KH�IROORZLQJ�DUH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�EXLOGLQJV��

�� +HDY\�ZLQGV�DQG�UDLQ�EORZ�RII�URRIV�DQG�GHVWUR\�EXLOGLQJV��� 
�� )ORRGLQJ�GDPDJHV�EXLOGLQJV� 
�� +RVSLWDOV�DQG�RWKHU�PHGLFDO�IDFLOLWLHV�GDPDJHG�E\�IORRGLQJ��KHDY\�UDLQ�DQG�VWURQJ�ZLQGV�DQG�

FDQ¶W�SURYLGH�PHGLFDO�VXSSRUW� 
�� (GXFDWLRQ�IDFLOLWLHV�GDPDJHG�E\�IORRGLQJ��KHDY\�UDLQ�DQG�VWURQJ�ZLQGV� 
�� 5RDG�DFFHVV�FXW�RII�IROORZLQJ�H[WUHPH�ZHDWKHU�HYHQWV� 
�� 7RZQV�DQG�YLOODJHV�LQXQGDWHG�ZLWK�IORRGLQJ�GXH�WR�VWRUP�VXUJH�DQG�VHD�OHYHO�ULVH��� 
�� 7RZQV�DQG�YLOODJHV�LQXQGDWHG�GXH�WR�LQFUHDVHG�SUHFLSLWDWLRQ� 
�� 'DPDJH�WR�ZDWHU�VXSSO\�V\VWHP�FXWV�RII�GULQNLQJ�ZDWHU�DFFHVV� 
�� 'DPDJH�WR�HOHFWULFLW\�VXSSO\�V\VWHP�FXWV�RII�DFFHVV�WR�HOHFWULFLW\� 
$JDLQ��DOO�RI�WKHVH�LVVXHV�DUH�LPSRUWDQW�LQ�WKH�3DFLILF�FRQWH[W��7KHUH�DUH�QXPHURXV�H[DPSOHV�
DURXQG�WKH�3DFLILF�RI�GDPDJH�WR�EXLOGLQJV�IURP�VHYHUH�VWRUPV��VWRUP�VXUJHV��DQG�IORRGLQJ��
'DPDJH�WR�EXLOGLQJV�LV�JRLQJ�WR�EH�D�FRVWO\���RQJRLQJ�FKDOOHQJH�WR�3,&7V�VR�VWUDWHJLHV�WR�
PDQDJH�WKLV�VLWXDWLRQ�QHHG�WR�EH�GHYHORSHG��6RPH�LQLWLDO�ZRUN�KDV�EHHQ�XQGHUWDNHQ�WR�
HVWLPDWH�WKH�FRVWV�DVVRFLDWHG�ZLWK�WKHVH�GLVDVWHUV�DQG�KRZ�WKH\�ZLOO�LQFUHDVH�GXH�WR�FOLPDWH�
FKDQJH����

7KH�3DFLILF�&DWDVWURSKH�5LVN�$VVHVVPHQW�DQG�)LQDQFLQJ�,QLWLDWLYH���LV�GHYHORSLQJ�DQ�H[SRVXUH�
GDWDEDVH�DQG�GLVDVWHU�ULVN�PRGHOOLQJ�DQG�DVVHVVPHQW�WRROV�WR�DVVLVW�ZLWK�LGHQWLI\LQJ�WKH�
SUREDELOLWLHV�RI�EXLOGLQJV�DQG�RWKHU�LQIUDVWUXFWXUH�DVVHWV�IURP�EHLQJ�GDPDJHG�LQ�GLVDVWHU�HYHQWV��
7KLV�LV�JRLQJ�D�ORQJ�ZD\�WR�DVVLVWLQJ�3,&7V�XQGHUVWDQG�ZKHUH�GLVDVWHU�LV�OLNHO\�WR�KLW��DQG�
WKHUHIRUH�KRZ�WKH\�FDQ�PDQDJH�WKHLU�UHVSRQVH��$�UDQJH�RI�VWUDWHJLHV�FDQ�EH�XVHG�WR�PDQDJH�
WKH�LPSDFWV�LGHQWLILHG�DERYH�LQ�RUGHU�IRU�3,&7V�WR�UHVSRQG�HIIHFWLYHO\�WR�FXUUHQW�DQG�IXWXUH�
FOLPDWH�VFHQDULRV��$OO�RI�WKHVH�RSWLRQV�QHHG�WR�EH�H[SORUHG�DQG�GHFLVLRQV�PDGH�ZLOO�EH�XQLTXH�
LQ�HDFK�FDVH��

3.3 Interdependencies between infrastructure assets  
7KH�GLVFXVVLRQ�DERYH�KLJKOLJKWV�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�EDVHG�RQ�FXUUHQW�SUHGLFWLRQV�RQ�
WKH�ILYH�FDWHJRULHV�RI�LQIUDVWUXFWXUH���,W�DOVR�VWDUWHG�WR�SRLQW�RXW�D�QXPEHU�RI�WKH�NH\�
LQWHUGHSHQGHQFLHV�EHWZHHQ�WKH�GLIIHUHQW�LQIUDVWUXFWXUH�DVVHWV��8QGHUVWDQGLQJ�WKHVH�
LQWHUGHSHQGHQFLHV�LV�LPSRUWDQW�IRU�GHYHORSLQJ�KROLVWLF�DQG�FRRUGLQDWHG�DGDSWDWLRQ�UHVSRQVHV��
7KLV�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�D�UHVRXUFH�SRRU�HQYLURQPHQW��

                                                           
���6HH�)RRWQRWH�����&\FORQH�+HWD�LQ�1XLH�
���3KRWRV�IURP�VWRUP�IORRGLQJ�HYHQWV�LQ�6DPRD��
���(FRQRPLF�&RVWV�RI�-DQXDU\������1DGL�)ORRGV��623$&�7HFKQLFDO�5HSRUW������6HSWHPEHU�������
���(FRQRPLFV�RI�$GDSWDWLRQ�WR�&OLPDWH�&KDQJH��6DPRD��:RUOG�%DQN��������
���3DFLILF�&DWDVWURSKH�5LVN�$VVHVVPHQW�DQG�)LQDQFLQJ�,QLWLDWLYH�±�3URJUHVV�%ULHI��$�MRLQW�LQLWLDWLYH�E\�WKH�:RUOG�%DQN��$VLDQ�
'HYHORSPHQW�%DQN��623$&�'LYLVLRQ�RI�63&�ZLWK�FR�IXQGLQJ�E\�WKH�-DSDQ�3ROLF\�DQG�+XPDQ�5HVRXUFHV�'HYHORSPHQW�)XQG�DQG�
WKH�*OREDO�)DFLOLW\�IRU�'LVDVWHU�5HGXFWLRQ�DQG�5HFRYHU\��)HEUXDU\������
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)LJXUH���LOOXVWUDWHV�SLFWRULDOO\�PDQ\�RI�WKH�LQWHUGHSHQGHQFLHV�EHWZHHQ�GLIIHUHQW�LQIUDVWUXFWXUH�
DVVHWV��,I�FOLPDWH�FKDQJH�LPSDFWV�RQH�DVVHW�LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�UDPLILFDWLRQV�IRU�
RWKHU�DVVHWV� 

ICT NETWORKS POWER

SOLID WASTE SEAPORT

WATER SUPPLY AIRPORT

ROADS & BRIDGES TOURISM FACILITIES

MEDICAL FACILITIES TOWN

SCHOOLS VILLAGE

 

Figure 7: Indicative interdependencies between different infrastructure assets in the 
Pacific�

�

(QHUJ\�V\VWHPV�DUH�LPSRUWDQW�LQ�WKH�GD\�WR�GD\�RSHUDWLRQV�RI�OLIH�LQ�WKH�3DFLILF��3UREOHPV�ZLWK�
WKH�HQHUJ\�SURGXFWLRQ�DQG�GLVWULEXWLRQ�FDQ�LPSDFW�WKH�HIIHFWLYH�RSHUDWLRQ�RI�RWKHU�DVVHWV�VXFK�
DV�ZDWHU�VXSSO\�DQG�ZDVWHZDWHU�V\VWHPV�WKDW�UHO\�RQ�RQ�JULG�FHQWUDOLVHG�VXSSO\��7KH\�DUH�DOVR�
DQ�LPSRUWDQW�HOHPHQW�LQ�HIIHFWLYH�RSHUDWLRQ�RI�,&7�V\VWHPV��DOWKRXJK�VRPH�RI�WKHVH�V\VWHPV�LQ�
WKH�3DFLILF�KDYH�ORFDOLVHG�HQHUJ\�VRXUFHV��$OWHUQDWLYHO\��HQHUJ\�V\VWHPV�UHTXLUH�D�FRQWLQXDO�
IXHO�VRXUFH�DQG�WR�GDWH�KDYH�UHOLHG�KHDYLO\�RQ�WKH�LPSRUWDWLRQ�RI�GLHVHO�IXHO��7KHUHIRUH��DQ\�
GDPDJH�WR�SRUWV�DQG�URDGV�WKDW�KLQGHU�IXHO�WUDQVSRUW�WR�WKH�SRZHUKRXVH�VLWH�KDV�WKH�SRWHQWLDO�WR�
LQWHUUXSW�HQHUJ\�SURGXFWLRQ��7KH�HQHUJ\�URDG�H[DPSOH�KLJKOLJKWV�MXVW�VRPH�RI�WKH�FULWLFDO�
LQWHUGHSHQGHQFLHV�EHWZHHQ�GLIIHUHQW�LQIUDVWUXFWXUH�DVVHWV���

$V�GLVFXVVHG�LQ�6HFWLRQ��������WUDQVSRUWDWLRQ�LQ�WKH�3DFLILF�LV�YLWDO��7KH�DELOLW\�WR�JHW�IRRG��
PHGLFDO�VXSSOLHV��GLHVHO�IXHO��PDWHULDOV�IRU�UHFRQVWUXFWLRQ�UHEXLOGLQJ�DUH�DOO�UHOLDQW�RQ�DLU��URDG�
DQG�FRDVWDO�LQIUDVWUXFWXUH��SRUWV��ZKDUYHV��MHWWLHV���7KHUHIRUH��WKH�WUDQVSRUW�V\VWHP�LV�
LQH[WULFDEO\�OLQNHG�WR�HFRQRPLF�GHYHORSPHQW��DV�ZHOO�DV�FRPPXQLW\�KHDOWK��HGXFDWLRQ��PHGLFDO�
IDFLOLWLHV��ZDWHU�VXSSO\�DQG�VDQLWDWLRQ��DQG�HQHUJ\�V\VWHPV��9DQXDWX�DQG�31*�FRQVLGHU�WKHLU�
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URDGZD\V�DV�RQH�RI�WKHLU�PRVW�YLWDO�SLHFHV�RI�LQIUDVWUXFWXUH����DQG�WKLV�ZRXOG�EH�WUXH�RI�PDQ\�
3,&7V��$V�WRXULVP�LV�RQH�RI�WKH�ODUJHVW�FRQWULEXWRUV�WR�HFRQRPLHV�LQ�PDQ\�RI�WKH�3,&7V��
DQ\WKLQJ�ZKLFK�OLPLWV�WKH�DELOLW\�RI�WRXULVWV�WR�JHW�LQ�DQG�RXW�DOVR�KDV�D�GHWULPHQWDO�LPSDFW�RQ�WKH�
HFRQRP\��ZKLFK�WKHQ�OHDGV�RQWR�RWKHU�FKDOOHQJHV�IRU�ORFDO�FRPPXQLWLHV��7KHUHIRUH��GDPDJH�WR�
DLUSRUWV�DQG�WKHLU�DVVRFLDWHG�LQIUDVWUXFWXUH�ZLOO�DOVR�LQIOXHQFH�RWKHU�LQIUDVWUXFWXUH�DQG�WKHLU�
UHODWHG�DFWLYLWLHV�VXFK�DV�KRVSLWDOV��KRWHOV��UHVWDXUDQW��DQG�EXVLQHVVHV��

7R�EXLOG�RQ�WKH�WUDQVSRUW�H[DPSOH��WKH�YXOQHUDELOLW\�RI�D�W\SLFDO�DLUSRUW�WR�KHDY\�ZLQGV��UDLQ�DQG�
VWRUP�VXUJH�LOOXVWUDWHV�KRZ�RQH�DVVHW�LV�LPSDFWHG�E\�FOLPDWH�FKDQJH�LPSDFWV�DQG�KRZ�WKDW�
LQWHUDFWV�ZLWK�PDQ\�RWKHU�DVVHWV��7KH�IROORZLQJ�VFHQDULR�IXUWKHU�KLJKOLJKWV�PDQ\�RI�WKHVH�
LQWHUDFWLRQV���

�� $�W\SLFDO�DLUSRUW�LV�EXLOW�RQ�WKH�FRDVW��EHFDXVH�RI�WKH�DYDLODELOLW\�RI�IODW�ODQG�DORQJ�WKH�FRDVW��
DQG�EHFDXVH�WKH�FRDVWDO�ORFDWLRQ�SURYLGHV�VDIH�IOLJKW�SDWKV�RYHU�ZDWHU��$�W\SLFDO�DLUSRUW�ZLOO�
WKHUHIRUH�KDYH�KLJK�H[SRVXUH��

�� 7KH�DLUSRUW�LWVHOI�GHSHQGV�IRU�LWV�RSHUDWLRQ�RQ�WKH�WRZQ�SRZHU�VXSSO\��DQG�WKH�SRZHU�
UHWLFXODWLRQ�V\VWHP��$�IXOO�XQGHUVWDQGLQJ�RI�WKH�YXOQHUDELOLW\�RI�WKH�DLUSRUW��DQG�DQ�
DSSURSULDWH�UHVSRQVH��UHTXLUHV�LQSXWV�IURP�WKH�DQDO\VLV�RI�WKH�SRZHU�V\VWHP� 

�� 7KH�URDG�WR�WKH�DLUSRUW�PD\�EH�DIIHFWHG�E\�ULVLQJ�VHD�OHYHOV��RU�HURVLRQ��$Q�RSHUDWLRQDO�
DLUSRUW�ZLWKRXW�URDG�FRQQHFWLRQ�WR�WKH�UHVW�RI�WKH�LVODQG�LV�XVHOHVV� 

�� 7KH�SRZHU�VXSSO\�ZLOO�W\SLFDOO\�GHSHQG�RQ�IXHO�LPSRUWV��DQG�VR�HYHQ�LI�WKHUH�LV�DFFHVV�WR�WKH�
SRZHU�VXSSO\��LI�WKH�ZKDUI�JRHV�GRZQ��IXHO�VXSSOLHV�PD\�EH�LQWHUUXSWHG��DJDLQ�FDXVLQJ�WKH�
ORVV�RI�WKH�DLUSRUW�IXQFWLRQ� 

�� 7KH�DLUSRUW�RSHUDWLRQV�GHSHQG�RQ�VNLOOHG�SHUVRQQHO��,I�WKHVH�DUH�QRW�DYDLODEOH�DW�FULWLFDO�
WLPHV�EHFDXVH�WKHLU�KRPHV�DQG�IDPLOLHV�DUH�EHLQJ�DIIHFWHG��DQG�WKH\�GRQ¶W�FRPH�WR�ZRUN��
WKH�DLUSRUW�PD\�VWLOO�EH�QRQ�RSHUDWLRQDO� 

�� .HHSLQJ�FOHDULQJ�HTXLSPHQW�IXQFWLRQDO��DYDLODEOH�DQG�VDIH�UHTXLUHV�ZHOO�IXQFWLRQLQJ�
JRYHUQPHQW�DVVHW�V\VWHPV��ZKLFK�LI�QRW�LQ�SODFH�PD\�FDXVH�WKDW�VDIHJXDUG�WR�IDLO� 

�

                                                           
���9DQXDWX�1DWLRQDO�$GDSWDWLRQ�3ODQ�RI�$FWLRQ��3LORW�3URJUDP�IRU�&OLPDWH�5HVLOLHQFH��3URSRVDO�IRU�3DSXD�1HZ�*XLQHD�3KDVH���
$FWLYLWLHV��&OLPDWH�,QYHVWPHQW�)XQG�$VLDQ�'HYHORSPHQW�%DQN��������
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�

Figure 8: A coastal airstrip in Samoa�

�

�� $Q�XQGHUVWDQGLQJ�RI�GRZQVWUHDP�DIIHFWV�LV�DOVR�LPSRUWDQW��:KDW�LPSDFW�ZLOO�SURORQJHG�
DLUSRUW�FORVXUH�KDYH"�2QH�SULPDU\�LPSDFW�ZLOO�EH�RQ�WRXULVP��VLQFH�PRVW�FRPH�E\�DLU��
+RZHYHU��WKH�WRXULVP�LQGXVWU\�LV�ODUJHO\�RZQHG�E\�RYHUVHDV�LQWHUHVWV��DQG�LV�LWVHOI�KLJKO\�
GHSHQGHQW�RQ�LPSRUWV�WR�RSHUDWH��,W�ZLOO�WDNH�D�GHWDLOHG�HFRQRPLF�DQDO\VLV�WR�XQGHUVWDQG�
ZKDW�WKH�HFRQRPLF�LPSDFW�RI�DLUSRUW�RSHUDWLRQV�DUH��LQFOXGLQJ�LQFRPH�IORZV�IURP�HPSOR\HHV��
DQG�VHFRQGDU\�WRXULVP�RSHUDWRUV��7KHVH�DUH�KXPDQ�V\VWHPV�WKDW�DOVR�QHHG�WR�EH�
FRQVLGHUHG�WR�IXOO\�XQGHUVWDQG�WKH�LPSDFW�RI�FOLPDWH�FKDQJH�LPSDFWV�RQ�LQIUDVWUXFWXUH� 

&RQVLGHULQJ�DOO�RI�WKH�LQFRPLQJ�DQG�RXWJRLQJ�OLQNDJHV��ZH�FDQ�GHVFULEH�WKH�DLUSRUW�DV�D�QRGH�LQ�
D�QHWZRUN�RI�LQIUDVWUXFWXUH�V\VWHPV��,PSDFW��YXOQHUDELOLW\��SULRULWLVDWLRQ�DQG�UHVSRQVH�KDYH�WR�EH�
XQGHUVWRRG�LQ�WHUPV�RI�WKLV�QHWZRUN��QRW�D�VLPSOH�OLQHDU�SDWK��7DEOH���LOOXVWUDWHV�WKH�PDQ\�
LQWHUGHSHQGHQFLHV�EHWZHHQ�GLIIHUHQW�DVVHWV�LQ�WKH�3DFLILF�DQG�ZKHWKHU�WKH�OLQNDJHV�DUH�VWURQJ�
RU�ZHDN��,W�LV�FOHDU�WKDW�WKHUH�DUH�PDQ\�FRQQHFWLRQV��DQG�LI�RQH�IDLOV�WR�XQGHUVWDQG�WKHVH�OLQNV�
WKHQ�DGDSWDWLRQ�VWUDWHJLHV�ZLOO�EH�ZHDNHQHG��

�
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Table 6: Interdependencies of the operation/damage of one type of infrastructure on 
other assets�
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INFRASTRUCTURE IMPACTING

�
�

8QGHUVWDQGLQJ�WKH�VSHFLILF�LPSDFWV�RI�DOO�RI�WKHVH�LQWHUDFWLRQV�LQ�D�SDUWLFXODU�ORFDWLRQ�LQ�WKH�
3DFLILF�LV�QRW�ZHOO�GHYHORSHG��7KH�-RLQW�1DWLRQDO�$FWLRQ�3ODQV�RQ�'LVDVWHU�5LVN�0DQDJHPHQW�
DQG�&OLPDWH�&KDQJH�DUH�VWDUWLQJ�WR�LQWURGXFH�WKLV�NLQG�RI�WKLQNLQJ��6LPLODUO\��WKH�&+$50���
DSSURDFK�WR�PDQDJLQJ�ULVNV�DVVRFLDWHG�ZLWK�GHYHORSPHQW�SODQQLQJ�LQFRUSRUDWHV�D�PRUH�
LQWHJUDWHG�DSSURDFK��+RZHYHU��DV�KLJKOLJKWHG�LQ�D�QXPEHU�RI�$'%�UHSRUWV�WKH�LQWHJUDWLRQ�RI�
FOLPDWH�FKDQJH�LQLWLDWLYHV�ZLWKLQ�GLIIHUHQW�VHFWRUDO�PLQLVWULHV�UHPDLQV�ZHDN����7R�GHYHORS�PRUH�
KROLVWLF�DGDSWDWLRQ�VWUDWHJLHV�WKDW�DGGUHVV�WKH�LQWHUGHSHQGHQFLHV�EHWZHHQ�LQIUDVWUXFWXUH��LW�ZLOO�
EH�LPSRUWDQW�IRU�VHFWRUDO�PLQLVWULHV�DQG�XWLOLWLHV²VXFK�DV�3XEOLF�:RUNV��7UDQVSRUW��:DWHU��
(QHUJ\�DQG�5HVRXUFHV�²WR�XQGHUVWDQG�KRZ�WKH�LPSDFWV�RQ�RQH�DVVHW�LQIOXHQFHV�RWKHU�DVVHWV��

                                                           
���&RPSUHKHQVLYH�+D]DUG�DQG�5LVN�0DQDJHPHQW��&+$50�����*XLGHOLQHV�IRU�3DFLILF�,VODQG�&RXQWULHV��623$&�������
���6WUHQJWKHQLQJ�&OLPDWH�5LVN�DQG�5HVLOLHQF\�LQ�3'0&V��$VLDQ�'HYHORSPHQW�%DQN��-XO\�������
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7KH�&OLPDWH�3LORW�3URJUDP�IRU�&OLPDWH�5HVLOLHQF\�EHLQJ�IXQGHG�E\�WKH�&OLPDWH�,QYHVWPHQW�)XQG�
KDV�FRPPHQFHG�LQ�7RQJD�DQG�31*�WKURXJK�DQ�$'%�SURMHFW�DQG�WKLV�ZLOO�SURYLGH�VRPH�XVHIXO�
OHVVRQV�RQ�KRZ�WR�PDLQVWUHDP�FOLPDWH�FKDQJH�DGDSWDWLRQ�LQWR�LQIUDVWUXFWXUH�PLQLVWULHV����$V�DQ�
LVVXH��KRZHYHU��WKLV�QHHGV�WR�EH�DQ�DUHD�RI�IRFXV�IRU�DOO�3,&7V�PLQLVWULHV�JRLQJ�IRUZDUG��

�


�
�
�
�
��

&OLPDWH�FKDQJH�LQ�WKH�3DFLILF�SUHVHQWV�D�YDULHW\�RI�SRVVLEOH�LPSDFWV�RQ�LQIUDVWUXFWXUH��EXW�WKH�
PRVW�LPSRUWDQW�RQHV�IDOO�LQWR�WKUHH�FDWHJRULHV��FRDVWDO�LQXQGDWLRQ��PRUH�H[WUHPH�ZHDWKHU��DQG�
FKDQJHV�LQ�SUHFLSLWDWLRQ��7KHVH�LPSDFW�WKH�IROORZLQJ�PRVW�LPSRUWDQW�VHFWRUV�RI�3DFLILF�
LQIUDVWUXFWXUH��HQHUJ\��ZDWHU��,&7��WUDQVSRUW��DQG�EXLOGLQJV��7KH�LQWHUDFWLRQV�EHWZHHQ�LPSDFW�
DQG�LQIUDVWUXFWXUH�DUH�FRPSOH[�DQG�PXOWLSOH��EXW�FDQ�EH�FDSWXUHG�E\�VLPSOH�PDWULFHV��LQFOXGHG�
LQ�WKLV�SDSHU��,Q�DGGLWLRQ�WR�WKH�GLUHFW�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�LQIUDVWUXFWXUH��WKHUH�DUH�
LQWHUGHSHQGHQFLHV�EHWZHHQ�LQIUDVWUXFWXUH�VHFWRUV�WKDW�QHHG�WR�EH�DQDO\VHG�LQ�RUGHU�WR�IXOO\�
XQGHUVWDQG�LQIUDVWUXFWXUH�YXOQHUDELOLW\��$�FRDVWDO�DLUSRUW�LV�LPSDFWHG�QRW�RQO\�GLUHFWO\�E\�FOLPDWH�
FKDQJH�LQFUHDVLQJ�WKH�ULVN�RI�FRDVWDO�LQXQGDWLRQ��EXW�DOVR�E\�FOLPDWH�FKDQJH�LPSDFW�RQ�WKH�URDG�
WKDW�FRQQHFWV�WR�WKH�WRZQ��RQ�WKH�SRZHU�VXSSO\�IRU�ZKLFK�LW�GHSHQGV�DQG�RQ�WKH�KRPHV�RI�WKH�
HPSOR\HHV�WKDW�RSHUDWH�LW��,Q�WXUQ��WKH�FORVXUH�RI�WKH�DLUSRUW�KDV�GRZQVWUHDP�LPSDFWV�RQ�
GLVDVWHU�UHVSRQVH��RQ�DLG�SURJUDPV��RQ�WRXULVP��DQG�RQ�WUDGH��$JDLQ��WKHVH�LQWHUGHSHQGHQFLHV�
FDQ�EH�PDSSHG�E\�ZD\�RI�PDWULFHV��7KXV��XQGHUVWDQGLQJ�LPSDFW�RI�FOLPDWH�FKDQJH�LQ�WKH�
3DFLILF�LV�QRW�D�VLPSOH�PDWWHU�RI�DVVHVVLQJ�WKH�YXOQHUDELOLW\�RI�LQGLYLGXDO�SLHFHV�RI�LQIUDVWUXFWXUH��
EXW�DOVR�RI�PDSSLQJ�WKDW�LPSDFW�RQWR�RWKHU�LQIUDVWUXFWXUH��RQWR�WKH�HFRQRPLF�DQG�VRFLDO�VHUYLFHV�
WKH�LQIUDVWUXFWXUH�SURYLGHV��DQG�ILQDOO\�RQWR�WKH�SRSXODWLRQ��
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��� 7KH�DGDSWDWLRQ�UHVSRQVH�

7KLV�VHFWLRQ�H[DPLQHV�VFHQDULRV�DQG�LVVXHV�WKDW�3,&7�QDWLRQV�PXVW�FRQVLGHU�WR�LGHQWLI\�RSWLRQV�
DYDLODEOH�WR�WKHP�IRU�UHVSRQGLQJ�WR�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�LQIUDVWUXFWXUH��)ROORZLQJ�
RQ�IURP�6HFWLRQ���WKDW�GLVFXVVHG�WKH�QXPHURXV�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�LQIUDVWUXFWXUH��
WKLV�DQDO\VLV�SURYLGHV�WKH�FRQWH[W�IRU�LGHQWLI\LQJ�UHVHDUFK�DUHDV�IRU�3,&7V�EDVHG�RQ�WKHLU�XQLTXH�
FKDUDFWHULVWLFV��$Q\�FRQVWUDLQWV�WKDW�QHHG�WR�EH�LQWHJUDWHG�LQWR�WKH�UHVSRQVH�VWUDWHJLHV�DUH�DOVR�
LGHQWLILHG��

'XULQJ�WKH�SUHSDUDWLRQ�RI�WKLV�UHSRUW��QXPHURXV�SURIHVVLRQDOV�ZKR�KDYH�ZRUNHG�IRU�PDQ\�\HDUV�
LQ�WKH�3DFLILF��PDQ\�LQ�LQIUDVWUXFWXUH�UHODWHG�ILHOGV��KLJKOLJKWHG�WHFKQLFDO�DQG�PDQDJHPHQW�
LQIRUPDWLRQ�WKDW�LV�UHTXLUHG�IRU�GHYHORSLQJ�LPSURYHG�PDQDJHPHQW�RI�LQIUDVWUXFWXUH��0XFK�RI�WKLV�
LQIRUPDWLRQ�ZRXOG�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�HIIHFWLYH�DGDSWDWLRQ�VWUDWHJLHV����$�QXPEHU�
RI�WKHVH�DUH�KLJKOLJKWHG�EHORZ��

7KH�IROORZLQJ�LQIRUPDWLRQ�LV�LPSRUWDQW�IRU�LQIUDVWUXFWXUH�PDQDJHPHQW�LQ�WKH�3DFLILF��

�� $GMXVWPHQWV�UHTXLUHG�LQ�GHVLJQ�FULWHULD�WR�UHIOHFW�WKH�FKDQJLQJ�FOLPDWH�LH��GHVLJQ�KHLJKWV�IRU�
SRUWV��VWUHQJWK�RI�PDWHULDOV�LQ�EXLOGLQJV�RU�FRQFUHWH�VWUXFWXUHV��VWRUP�VXUJH�LPSOLFDWLRQV��
ZDWHU�IORZ�UDWHV��� 

�� $GMXVWPHQWV�LQ�SODQQLQJ�FULWHULD�WR�DYRLG�LQIUDVWUXFWXUH�EHLQJ�EXLOW�LQ�IORRG�]RQH�FRDVWDO�
LQXQGDWLRQ�DUHDV� 

�� ,GHQWLILFDWLRQ�RI�DOWHUQDWLYH�VROXWLRQV�LI�DQ�DVVHW�FDQQRW�EH�FOLPDWH�SURRIHG�LH��XVH�ORFDOO\�
DYDLODEOH�PDWHULDOV��XVH�D�IHUU\�LQVWHDG�RI�EXLOGLQJ�D�EULGJH��UHORFDWLRQ�RI�DQ�DVVHW� 

�� ,GHQWLILFDWLRQ�RI�WKH�DGGLWLRQDO�FRVW�RI�RSHUDWLRQ�DQG�PDLQWHQDQFH�IRU�LQIUDVWUXFWXUH�XQGHU�
GLIIHUHQW�FOLPDWLF�FRQGLWLRQV��6RPH�YHU\�SUHOLPLQDU\�ZRUN�WKDW�KDV�EHHQ�FRQGXFWHG�E\�VRPH�
RI�WKH�GHYHORSPHQW�EDQNV�LQGLFDWLQJ�WKDW�FRVWV�DUH�LQ�WKH�RUGHU�RI�WZR�WLPHV�FXUUHQW�FRVWV� 

�� ,GHQWLILFDWLRQ�RI�DSSURDFKHV�WKDW�JRYHUQPHQWV�FDQ�XVH�WR�ILQDQFH�WKH�DGGLWLRQDO�FRVWV�RI�
FOLPDWH�FKDQJH�LPSDFWV� 

�� �0DWHULDOV�WKDW�FDQ�EH�XVHG�LQ�GLIIHUHQW�VFHQDULRV�GHSHQGLQJ�RQ�ZKHWKHU�DQ�DVVHW�LV�WR�EH�
UHEXLOW�TXLFNO\�RU�LV�WR�ZLWKVWDQG�VWURQJ�ZLQGV��VWRUPV�RU�ZLWKVWDQG�WKH�KDUVK�FOLPDWH�LQ�WKH�
3,&7V��7KLV�LV�SDUWLFXODUO\�UHTXLUHG�IRU�UHPRWH�SRSXODWLRQV� 

,QIRUPDWLRQ�RQ�WKHVH�VXEMHFWV��LQFOXGLQJ�FODULW\�RQ�PHWKRGV��LV�LPSRUWDQW�IRU�GHFLVLRQ�PDNHUV�
DQG�SROLF\�PDNHUV�WR�EHWWHU�SODQ�DQG�PDQDJH�WKHLU�LQIUDVWUXFWXUH�DVVHWV�LQ�WKH�FRQWH[W�RI�D�
FKDQJLQJ�FOLPDWH��7KHUH�UHPDLQV�D�ORW�RI�XQFHUWDLQW\�DV�WR�H[DFWO\�ZKDW�WKLV�LPSDFW�ZLOO�EH��EXW�
UHJDUGOHVV�WKH�3DFLILF�LV�KLJKO\�YXOQHUDEOH�WR�H[LVWLQJ�FOLPDWH�YDULDELOLW\�DQG�DOO�RI�WKH�DERYH�
LQIRUPDWLRQ�ZLOO�DOO�DVVLVW�3,&7V�EHLQJ�EHWWHU�DEOH�WR�PDQDJH�WKHLU�LQIUDVWUXFWXUH�UHJDUGOHVV�RI�
WKH�H[WHQW�RI�FOLPDWH�FKDQJH��7KHVH�VWDUW�WR�IRUP�WKH�EDVLV�RI�LGHQWLI\LQJ�LQIRUPDWLRQ�
UHTXLUHPHQWV�WR�DVVLVW�3,&7V�LQ�PDNLQJ�HIIHFWLYH�GHFLVLRQV�WR�DGDSW�WKHLU�LQIUDVWUXFWXUH�WR�
FOLPDWH�FKDQJH�LPSDFWV����:LWK�OLPLWHG�UHVRXUFHV�DYDLODEOH�LQ�WKH�3DFLILF��KRZHYHU��WKH�NH\�WR�
FROOHFWLQJ�WKH�PRVW�XVHIXO�LQIRUPDWLRQ�LV�WR�LGHQWLI\�WKH�SULRULW\�LQIUDVWUXFWXUH�DQG�SRSXODWLRQV�IRU�
ZKLFK�VXFK�LQIRUPDWLRQ�QHHGV�WR�EH�FROOHFWHG���7KLV�LV�WKH�IRFXV�RI�WKH�IROORZLQJ�VHFWLRQ��
                                                           
���&RDVWDO�3URWHFWLRQ�)HDVLELOLW\�6WXG\��&RRN�,VODQGV��)LQDO�5HSRUW��5HSRUW�SUHSDUHG�E\�*+'�IRU�623$&��$XJXVW������
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2SWLRQV�DUH�FRQVLGHUHG�DW�WKUHH�OHYHOV���

�� Prioritisation��$VVHVVPHQW�RI�D�UDQJH�RI�IDFWRUV�LV�QHFHVVDU\�WR�GHYHORS�D�SULRULWLVHG�OLVW�RI�
DGDSWDWLRQ�UHVSRQVHV�DQG�GHWHUPLQH�ZKHUH�UHVRXUFHV�DUH�DOORFDWHG�� 

�� The strategic response�ZKLFK�ORRNV�DW�WKH�SK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�LQIUDVWUXFWXUH�DQG�
WKH�UDQJH�RI�RSWLRQV�WKDW�DUH�DYDLODEOH�WR�DGDSW�LQIUDVWUXFWXUH��7KHVH�ZLOO�GHWHUPLQH�ZKHUH�
UHVRXUFHV�DUH�VSHQW��DQG�� 

�� The management response�ZKLFK�HQVXUHV�WKH�LQIUDVWUXFWXUH�LV�SURSHUO\�PDQDJHG�DQG�
SURYLGHV�YDOXH�IRU�PRQH\�RYHU�WKH�ZKROH�RI�WKH�SURMHFW�OLIHF\FOH� 

$W�WKLV�VWDJH�RI�WKH�SDSHU��WKH�LQYHVWLJDWLRQV�VKLIW�IURP�WKH�³ZKDW�LV�NQRZQ´�RI�WKH�SUHYLRXV�WZR�
VHFWLRQV��WR�³ZKDW�LV�QRW�NQRZQ��DQG�QHHGV�WR�EH�NQRZQ�´�7KHUHIRUH��WKLV�VHFWLRQ�LV�GRPLQDWHG�
E\�RSHQ�TXHVWLRQV��7KHVH�TXHVWLRQV�VHW�WKH�VFHQH�IRU�Section 5: Key areas for further 
research��LQ�ZKLFK�WKH\�DUH�V\QWKHVLVHG�DQG�VRUWHG�LQWR�WKUHH�SULQFLSDO�FDWHJRULHV��

4.1 Prioritisation 
0XFK�ZRUN�LV�UHTXLUHG�WKURXJKRXW�WKH�3DFLILF�WR�HIIHFWLYHO\�DGDSW�LWV�LQIUDVWUXFWXUH�WR�FOLPDWH�
FKDQJH��7R�SUHSDUH�DSSURSULDWH�LQIUDVWUXFWXUH�DGDSWDWLRQ�VWUDWHJLHV�LW�ZLOO�EH�QHFHVVDU\�IRU�
HDFK�3,&7�WR�SULRULWLVH�LQLWLDWLYHV�DV�LW�ZLOO�QRW�EH�SRVVLEOH�WR�GR�HYHU\WKLQJ�DW�RQFH��7KHUH�DUH�D�
UDQJH�RI�IDFWRUV�WR�FRQVLGHU�ZKHQ�GHYHORSLQJ�WKHVH�SULRULWLHV�DQG�WKHVH�ZLOO�EH�GLVFXVVHG�LQ�WKLV�
VHFWLRQ��LQFOXGLQJ��

�� ,PSDFW�RI�LQIUDVWUXFWXUH�RQ�SRSXODWLRQV 
�� ,QIUDVWUXFWXUH�LPSDFWV�RQ�RWKHU�LQIUDVWUXFWXUH 
�� 3ODQQLQJ�IRU�FOLPDWH�FKDQJH�WLPH�IUDPHV�DQG�XQFHUWDLQW\ 
�� 'HYHORSLQJ�VSHFLILF�ORFDO�DGDSWDWLRQ�SODQV 
�� ,QWHJUDWLQJ�FOLPDWH�FKDQJH�LQWR�H[LVWLQJ�V\VWHPV 
�� 5HWKLQNLQJ�EXVLQHVV�DV�XVXDO� 
:KHUH�IXUWKHU�LQIRUPDWLRQ�LV�UHTXLUHG�WR�LPSURYH�XQGHUVWDQGLQJ��WKLV�ZLOO�EH�KLJKOLJKWHG��,Q�
SDUWLFXODU��ZH�ZLOO�ORRN�QRW�MXVW�DW�WKH�SULRULWLVDWLRQ�RI�DFWLRQ��EXW�DOVR�SULRULWLVDWLRQ�RI�UHVHDUFK�WR�
ILOO�WKH�PDMRU�NQRZOHGJH�JDSV��

Impacts of infrastructure on population 
7R�GDWH��LPSDFW�RQ�LQIUDVWUXFWXUH�KDV�ODUJHO\�EHHQ�DQDO\VHG�RQ�WKH�EDVLV�RI�KRZ�FOLPDWH�FKDQJH�
LV�LPSDFWLQJ�LQIUDVWUXFWXUH��DQG�ZKDW�LV�VHHQ�DV�³NH\�LQIUDVWUXFWXUH´�VXFK�DV�SRUWV�RU�URDGV��7KLV�
LV�RQH�ZD\�RI�LGHQWLI\LQJ�SULRULW\�LQIUDVWUXFWXUH�EXW�LV�QRW�WKH�RQO\�RQH��

/LWWOH�ZRUN�KDV�EHHQ�GRQH�RQ�KRZ�WKH�UHODWLYH�LPSDFW�RI�FOLPDWH�FKDQJH�LPSDFWV�RQ�NH\�
LQIUDVWUXFWXUH�VXEVHTXHQWO\�LPSDFWV�RWKHU�VHFWRUV�DQG�FRPPXQLWLHV��)RU�LQVWDQFH��ZKDW�VHFWRUV�
RI�WKH�SRSXODWLRQ�DUH�PRVW�LPSDFWHG�E\�D�FORVXUH�RI�WKH�DLUSRUW"�$�SUHOLPLQDU\�DVVHVVPHQW�LV�
WKDW�WKH�VHFWRUV�DIIHFWHG�ZRXOG�EH��D��IRRG�PHGLFDO�VXSSOLHV���E��WKH�DLG�VHFWRU��DQG��F��WKH�
WRXULVP�VHFWRU��,PSDFWV�RQ�HDFK�RI�WKHVH�VHFWRUV�ZRXOG�WKHQ�IORZ�LQWR�RWKHU�SDUWV�RI�WKH�
HFRQRP\��LPSDFWLQJ�YDULRXV�VHFWRUV��,Q�RUGHU�WR�SULRULWLVH�LQYHVWPHQW�LQ�LQIUDVWUXFWXUH��LW�LV�
QHFHVVDU\�WR�XQGHUVWDQG�KRZ�WKHVH�LPSDFWV�IORZ��LQ�RUGHU�WR�XQGHUVWDQG�WKH�GHJUHH�WR�ZKLFK�
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WKH�LPSDFWHG�SRSXODWLRQ�ZLOO�EH�DIIHFWHG��DQG�ZKHUH�DORQJ�WKDW�FKDLQ�RI�LPSDFWV�LW�LV�PRVW�FRVW�
HIILFLHQW�WR�LQWHUYHQH��

Example: There might be a small rural road used to bring crops to market. It is not as 
vulnerable as coastal roads, but increased rainfall from climate change will lead to its 
deterioration. If the rural populations are more impacted by the loss of this road, than other 
populations are from the loss of a coastal road (for which there might be alternatives), then we 
might choose to prioritise this road, over the more vulnerable coastal road. This is a specific 
decision that can be made when the entire context is understood. 

2QH�VWUDWHJ\�IRU�LGHQWLI\LQJ�SULRULW\�DGDSWDWLRQ�DFWLYLWLHV�IRU�LQIUDVWUXFWXUH�PLJKW�EH�WR�ORRN�DW�
YXOQHUDEOH�SRSXODWLRQV��8QGHU�WKLV�VWUDWHJ\��ZH�PLJKW�ORRN�DW�ZKLFK�SRSXODWLRQV�DUH�PRVW�
YXOQHUDEOH�RYHUDOO�WR�FOLPDWH�FKDQJH��DQG�LQYHVW�LQ�WKH�LQIUDVWUXFWXUH�QHHGHG�WR�SURWHFW�WKHP��
DKHDG�RI�OHVV�YXOQHUDEOH�SRSXODWLRQV��

Example: there is an argument that, of these three groups: 

- urban; 

- peri-urban; 

- rural; 

it is the peri-urban who are most are risk, because they build on marginal land, are more 
subject to flooding, have neither good formal construction methods nor good traditional 
methods, and therefore are highly vulnerable. However, it may be that the rural populations 
who are most at risk, because they do not have access to urban jobs, medical care, and 
schools. From another perspective, these rural populations may in fact be quite adaptable to 
environmental impacts, because of their access to materials and their continued use of 
traditional construction techniques, which allows for ready rebuilding.   

+RZHYHU��WKLV�population�approach�ORRNV�RQO\�DW�WKH�YXOQHUDELOLW\�RI�WKH�SRSXODWLRQ�JURXSV��
DQG�QRW�WKHLU�SRYHUW\��

$OWHUQDWLYHO\��D�pro-poor approach�FRXOG�EH�FRQVLGHUHG��%XW�HYHQ�D�SUR�SRRU�DSSURDFK�LV�QRW�
WKH�HQG�RI�WKH�DQDO\WLF�FKDLQ��EHFDXVH�WKHUH�DUH�TXHVWLRQV�RI��

�� HIILFLHQF\��WR�SURWHFW�WKH�LQIUDVWUXFWXUH�RI�WKH�SRRU�RQ�UHPRWH�LVODQGV�PLJKW�EH�PRUH�
H[SHQVLYH�SHU�FDSLWD��WKDQ�WR�SURWHFW�WKH�LQIUDVWUXFWXUH�RI�WKH�XUEDQ�SRSXODWLRQ���DQG 

�� LQWHU�UHODWHGQHVV��WKH�UXUDO�YLOODJHV�GHSHQG�RQ�WKH�XUEDQ�GZHOOHUV�IRU�MREV��UHPLWWDQFHV�DQG�
IRU�SURIHVVLRQDO�VHUYLFHV��VXFK�DV�KHDOWK��WKH�XUEDQ�GZHOOHUV�GHSHQG�RQ�WKHLU�UXUDO�YLOODJHV�
IRU�IRRG��� 

7KLV�GLVFXVVLRQ�KLJKOLJKWV�WKDW�LW�LV�GLIILFXOW�WR�KDYH�DQ�LQIUDVWUXFWXUH�UHVSRQVH�SROLF\��ZLWKRXW�DW�
WKH�VDPH�WLPH�KDYLQJ�D�VRFLDO�SROLF\����(YHU\�LQIUDVWUXFWXUH�UHVSRQVH�ZLOO�DIIHFW�GLIIHUHQW�VHFWRUV�
RI�WKH�SRSXODWLRQ�LQ�GLIIHUHQW�ZD\V��(YHU\�UHVSRQVH�ZLOO�GUDZ�XSRQ�GLIIHUHQW�VRXUFHV�RI�IXQGV��
SXEOLF�DQG�SULYDWH��(YHU\�UHVSRQVH�ZLOO�EH�PRUH�RU�OHVV�HIILFLHQW��

+RZ�SROLFLHV�XOWLPDWHO\�SURWHFW�LQIUDVWUXFWXUH��DQG�ZKR�LV�VHUYHG�E\�WKDW�LQIUDVWUXFWXUH��LV�D�
VRFLDO�TXHVWLRQ�IRU�*RYHUQPHQW��,W�LV�DOVR�D�FRPSOH[�TXHVWLRQ�WKDW�UHTXLUHV�D�GHHS�
                                                           
���1DWLRQDO�$GDSWDWLRQ�3URJUDP�RI�$FWLRQ��1$3$���5HSXEOLF�RI�.LULEDWL��(QYLURQPHQW�DQG�&RQVHUYDWLRQ�'LYLVLRQ��0LQLVWU\�RI�
(QYLURQPHQW��/DQG�DQG�$JULFXOWXUDO�'HYHORSPHQW��*RYHUQPHQW�RI�.LULEDWL��-DQXDU\�������
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XQGHUVWDQGLQJ�RI�WKH�KXPDQ�EXLOW�QDWXUDO�HQYLURQPHQW�V\VWHP�WR�DQVZHU��7KHVH�FRQVLGHUDWLRQV�
DUH�DOO�SDUW�RI�SULRULWLVLQJ�LQYHVWPHQW�LQ�LQIUDVWUXFWXUH�DGDSWDWLRQ���

5HPRWHQHVV�RI�FRPPXQLWLHV�LV�D�FRUH�FKDUDFWHULVWLF�RI�PDQ\�3,&7V�DQG�LQLWLDWLYHV�WR�DVVLVW�
WKHVH�FRPPXQLWLHV�LV�DQ�HVVHQWLDO�SDUW�RI�WKH�DGDSWDWLRQ�VWUDWHJLHV�WR�EH�GHYHORSHG��$Q�
LPSURYHG�XQGHUVWDQGLQJ�RI�LQQRYDWLYH�DSSURDFKHV�WR�DGDSWLQJ�LQIUDVWUXFWXUH�LQ�UHPRWH�ORFDWLRQV�
WR�FOLPDWH�FKDQJH�ZLOO�EH�HVVHQWLDO�IRU�WKH�3DFLILF��,W�LV�RQH�RI�WKH�IDFWRUV�WKDW�PDNHV�FOLPDWH�
FKDQJH�DGDSWDWLRQ�LQ�WKH�3DFLILF�XQLTXH���

Infrastructure impacts on other infrastructure 
7KHUH�LV�OLWWOH�PDSSLQJ��WR�GDWH��RI�WKH�LQWHU�UHODWLRQVKLS�EHWZHHQ�LQIUDVWUXFWXUH�FRPSRQHQWV��)RU�
LQVWDQFH��SURWHFWLQJ�DQ�DLUILHOG�PD\�UHTXLUH�PRYLQJ�LW��RU�UDLVLQJ�LW��RU�EXLOGLQJ�D�VHD�ZDOO��%XW�
SURWHFWLQJ�WKH�DLUSRUW�IXQFWLRQ�PD\�DOVR�UHTXLUH�SURWHFWLQJ�WKH�URDG�WKDW�OLQNV�WKH�DLUSRUW�WR�WKH�
SRSXODWLRQ��SURWHFWLQJ�WKH�VHDSRUW�WKDW�EULQJV�IXHO�IRU�UHIXHOOLQJ��SURWHFWLQJ�WRXULVP�IDFLOLWLHV�WKDW�
JHQHUDWH�GHPDQG�IRU�DLU�WUDYHO��DQG�WKH�RQJRLQJ�LQWHUHVW�LQ�DLU�WUDYHO�WR�WKH�FRXQWU\��:LWKRXW�WKH�
EDVH�WRXULVP�ORDG��D�VPDOOHU�DLUSRUW�HOVHZKHUH�PD\�EH�D�EHWWHU�LQYHVWPHQW��

$�IXOO�XQGHUVWDQGLQJ�RI�WKH�YXOQHUDELOLW\�DQG�LPSRUWDQFH�RI�WKH�DLUSRUW�UHTXLUHV�DQ�XQGHUVWDQGLQJ�
RI�KRZ�LW�LV�LPSDFWHG�E\�QDWXUDO�FKDQJHV�VXFK�DV�FOLPDWH�FKDQJH��EXW�DOVR�RWKHU�LQIUDVWUXFWXUH��
DQG�E\�KXPDQ�V\VWHPV�VXFK�DV�LQVWLWXWLRQV��PDQDJHPHQW��H[SHUW�FRKRUWV��DQG�WKH�ODERXU�
VXSSO\��ZKLFK�PD\�WKHPVHOYHV�EH�LPSDFWHG�E\�FOLPDWH�FKDQJH�GLUHFWO\��RU�E\�IDLOXUHV�LQ�RWKHU�
LQIUDVWUXFWXUH�FRPSRQHQWV��

7KXV��ZH�QHHG�WR�GHILQH�WKH�QHWZRUN�YLHZ�RI�LQIUDVWUXFWXUH��VXPPDULVHG�LQ�)LJXUH����7KH�NH\�
HOHPHQWV�RI�WKH�GLDJUDP�DUH���

�� D�FRPSOH[�QHWZRUN�RI�LQWHUDFWLRQV�EHWZHHQ�GLIIHUHQW�FRPSRQHQWV��LQ�WKUHH�FDWHJRULHV��
KXPDQ��EXLOW�DQG�QDWXUDO�HQYLURQPHQW�

�� DQ�XQGHUVWDQGLQJ�RI�KRZ�FOLPDWH�FKDQJH�LV�LPSDFWLQJ�WKH�QDWXUDO�HQYLURQPHQW�

�� D�PDSSLQJ�RI�WKH�IORZV�RI�LPSDFW�WKURXJK�WKH�KXPDQ�DQG�EXLOW�QRGHV��

�
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Figure 9: Interactions that occur between the human-built and natural environments.�

�
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7KH�-1$3V��1$3$V�DQG�&+$50�DSSURDFKHV�DUH�VWDUWLQJ�WR�ORRN�DW�WKHVH�LVVXHV��EXW�PRUH�
GHWDLOHG�ZRUN�LV�UHTXLUHG�WR�GHYHORS�HIIHFWLYH�LQIUDVWUXFWXUH�DGDSWDWLRQ�SODQV��

Planning for climate change time frames and uncertainty 
3ODQQLQJ�IRU�FOLPDWH�FKDQJH�LPSDFW�LV�XQXVXDO�LQ�WKDW�LW�DGRSWV��XOWLPDWHO\������\HDU�WLPH�
IUDPHV��:KHUHDV�PRVW�LQIUDVWUXFWXUH�SODQQLQJ�LV�EDVHG�RQ�WKH�FRQWLQXLW\�RI�KLVWRULFDO�SDWWHUQV�
UHYHDOHG�E\�GDWD��FOLPDWH�FKDQJH�UHTXLUHV�LQIUDVWUXFWXUH�SODQQLQJ�EDVHG�RQ�FKDQJLQJ�SDWWHUQV�
PRYLQJ�IRUZDUG��3ODQQLQJ�LQ�WKLV�FRQWH[W�RI�XQFHUWDLQW\�UDLVHV�TXHVWLRQV�QRW�GHDOW�ZLWK�E\�
WUDGLWLRQDO�LQIUDVWUXFWXUH�SODQV��)RU�LQVWDQFH��

�� :KDW�DFWLRQV�VKRXOG�ZH�WDNH�QRZ��LQ�RUGHU�WR�SUHSDUH�IRU�WKH�IXWXUH" 
�� +RZ�VKRXOG�ZH�WDNH�WKRVH�DFWLRQV�LQ�VXFK�D�ZD\�DV�WR�DYRLG�WKH�KLJK�FRVW�RI�SODQQLQJ�IRU�

³ZRUVW�FDVH´�VFHQDULRV" 
�� :KDW�VKRXOG�ZH�EH�SODQQLQJ�IRU�VHULRXVO\" 
�� +RZ�FDQ�ZH�GR�DQ\�RI�WKLV�ZLWK�WKH�EURDG�UDQJH�RI�XQNQRZQV" 
)RUPV�RI�SODQQLQJ�DQG�PDQDJHPHQW�WKDW�DWWHPSW�WR�GHDO�ZLWK�VXFK�TXHVWLRQV�LQFOXGH��

�� $GDSWLYH�PDQDJHPHQW 
�� 6FHQDULR�SODQQLQJ 
+RZHYHU��QR�ZRUN�KDV�EHHQ�GRQH�WR�XQGHUVWDQG�KRZ�WKHVH�RU�RWKHU�SODQQLQJ�WRROV�FDQ�EH�
DGDSWHG�WR�WKH�3DFLILF�LQIUDVWUXFWXUH�FRQWH[W�WR�GHYHORS�SULRULW\�DGDSWDWLRQ�SODQV��

Developing specific local adaptation plans  
7KH�1DWLRQDO�$GDSWDWLRQ�3ODQV�RI�$FWLRQ��1$3$V��KDYH�SURYLGHG�DQ�LQLWLDO�EDVLV�IRU�
XQGHUVWDQGLQJ�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH���EXW�RQH�FULWLFLVP�PDGH�WR�GDWH�LV�WKDW�WKH\�
UHPDLQ�JHQHULF��DQG�DUH�WKXV�RI�OLPLWHG�XVHIXOQHVV�ZKHQ�GHWHUPLQLQJ�VSHFLILF�DFWLRQV����(YHU\�
3,&7�QHHGV�D�ORFDOO\�VSHFLILF�$GDSWDWLRQ�3ODQ��6DPRD¶V�SODQ�LV�ZLGHO\�FLWHG�LQ�LQWHUYLHZV�DV�D�
PRGHO�WKDW�ZRUNV��KRZHYHU��QR�IRUPDO�DQDO\VLV�KDV�EHHQ�LGHQWLILHG�RI�WKHLU�ZRUN�RU�RWKHU�WRROV�
WKDW�ZRXOG�DVVLVW�LQ�GHYHORSLQJ�WKHVH�VSHFLILF�SODQV��

)RU�H[DPSOH��WKH�&+$50�PRGHO�IRU�ULVN�PDQDJHPHQW�LV�RQH�WRRO�WKDW�LV�IRFXVVHG�RQ�KHOSLQJ�
WKH�3,&7V�WR�LQWHJUDWH�GLVDVWHU�PDQDJHPHQW�LQWR�GHYHORSPHQW�SODQQLQJ��,W�LV�XQFOHDU�WKH�
VXFFHVV�RI�WKHVH�DSSURDFKHV�DQG�KRZ�ZLGHO\�XVHG�WKH\�DUH�XVHG��/HVVRQV�OHDUQHG�IURP�WKHVH�
SURFHVVHV�ZRXOG�SURYLGH�YDOXDEOH�LQVLJKW�LQWR�KRZ�WR�GHYHORS�/RFDO�$GDSWDWLRQ�3ODQV��$QDO\VLV�
RQ�KRZ�JRYHUQPHQWV�KDYH�XVHG�RU�DUH�XVLQJ�WKHVH�WRROV�WR�GHYHORS�ORFDO�SODQV�ZRXOG�EH�
LQYDOXDEOH��

Integrating climate change into existing systems 
$V�GHVFULEHG�LQ�6HFWLRQ����,QIUDVWUXFWXUH�LQ�WKH�3DFLILF��WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�FRPH�RQ�
WRS�RI�H[LVWLQJ�ZHDNQHVVHV�LQ�WKH�LQIUDVWUXFWXUH�V\VWHP��

�� 'LIILFXOW�GD\�WR�GD\�RSHUDWLRQV��LQ�ZKLFK�WKH�LQIUDVWUXFWXUH�IRU�GD\�WR�GD\�OLYLQJ�LV�DOUHDG\�
FRPSOLFDWHG�E\�UHPRWHQHVV�RI�VPDOO��VFDWWHUHG�SRSXODWLRQV��D�FRUURVLYH�PDULQH�
HQYLURQPHQW��IHZ�RI�WKH�QDWXUDO�UHVRXUFHV�UHTXLUHG�IRU�LQIUDVWUXFWXUH�FRQVWUXFWLRQ��

                                                           
���'LVFXVVLRQV�ZLWK�63&�
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�� +LJK�H[SRVXUH�WR�QDWXUDO�GLVDVWHU�FDSDEOH�RI�FDXVLQJ�GDPDJH�HTXDO�WR�����RI�*'3��
ZKHUHDV�PRVW�FRXQWULHV�QDWXUDO�GLVDVWHU�LPSDFW�LV�OLPLWHG�WR������RI�*'3� 

7KLV�YXOQHUDELOLW\�KDV�D�QXPEHU�RI�VWUDWHJLF�LPSOLFDWLRQV�IRU�UHVSRQVH�WR�FOLPDWH�FKDQJH��$GGLQJ�
WR�WKH�FRPSOH[LW\�RI�WKLV�LVVXH�LV�WKDW�IDFW�WKDW�FOLPDWH�DOUHDG\�KDV�FRQVLGHUDEOH�YDULDELOLW\�RYHU�
WKH�VKRUW�WHUP��GHVSLWH�DQ\�ORQJHU�WHUP�FOLPDWH�FKDQJH�LPSDFWV��7KHUHIRUH��DSSURDFKHV�WR�
PDQDJLQJ�LQIUDVWUXFWXUH�QHHG�WR�WDNH�DFFRXQW�RI�FXUUHQW�FOLPDWH�YDULDELOLW\��DV�ZHOO�DV�FRQVLGHU�
ORQJ�WHUP�FOLPDWH�FKDQJH��7KH�:DWHU�'LYLVLRQ�RI�63&�623$&�KDV�GHYHORSHG�D�XVHIXO�
GLDJUDP���ZKLFK�LOOXVWUDWHV�KRZ�GD\�WR�GD\�FKDOOHQJHV�WKDW�3,&7V�IDFH�DUH�H[DFHUEDWHG�IXUWKHU�
E\�FOLPDWH�YDULDELOLW\�DQG�WKHQ�DJDLQ�E\�ORQJHU�WHUP�FOLPDWH�FKDQJH���

�

�

Figure 10: The mounting pressures of climate change and climate variability�

�

7KLV�LV�DQRWKHU�VHW�RI�OLQNDJHV�DQG�LQWHUGHSHQGHQFLHV�WKDW�DUH�OLWWOH�XQGHUVWRRG��)RU�LQVWDQFH��
ZKHUH�FOLPDWH�FKDQJH�DGDSWDWLRQ�UHTXLUHV�FKDQJHV�WR�URDG�GHVLJQ��KRZ�GR�WKH�LPSDFWV�RI�WKLV�
QHZ�GHVLJQ�FDOO�XSRQ�WKH�H[LVWLQJ�FDSDFLWLHV�RI�3,&7�JRYHUQPHQWV�DQG�LQVWLWXWLRQV��DQG�KRZ�GR�
WKHVH�FDOOV�LQ�WXUQ�FDOO�XSRQ�FKDQJHV�LQ�LQYHVWPHQW�VWUDWHJLHV�IURP�GRQRUV"�

Re-thinking business as usual 
,Q�DGGLWLRQ�WR�WKLV�KLJK�YXOQHUDELOLW\��PDQDJHPHQW�RI�LQIUDVWUXFWXUH�LV�FRPSOLFDWHG�E\��

�� :HDN�LQVWLWXWLRQDO�FDSDFLWLHV�IRU�WKH�SODQQLQJ��RSHUDWLRQV�DQG�PDLQWHQDQFH�RI�LQIUDVWUXFWXUH� 
�� 'LIILFXOW�GHVLJQ�DQG�FRQVWUXFWLRQ�FRQGLWLRQV��ZKLFK�PDNHV�LW�GLIILFXOW�WR�EXLOG�VXVWDLQDEOH��

DIIRUGDEOH�LQIUDVWUXFWXUH��
7KH�DGGLWLRQDO�VWUHVV�RI�FOLPDWH�FKDQJHV�PD\�UHDFK�D�SRLQW�DW�ZKLFK�LW�XQHFRQRPLF�RU�
XQIHDVLEOH�WR�SXUVXH�³EXVLQHVV�DV�XVXDO´��L�H��SUHVHQW�VWUDWHJLHV��7KLV�UDLVHV�WZR�TXHVWLRQV��

�� :KHQ�DQG�ZKHUH�DUH�WKRVH�SRLQWV�OLNHO\�WR�DULVH" 
�� :KDW�DUH�DOWHUQDWLYH��SURYHQ�EXVLQHVV�VWUDWHJLHV" 

                                                           
���623$&�'LYLVLRQ�RI�63&��:DWHU�'LYLVLRQ�������
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4.2 Strategic options 
:LWK�OLPLWHG�IXQGV�WR�GHVLJQ��FRQVWUXFW�DQG�PDLQWDLQ�LQIUDVWUXFWXUH�DVVHWV��3,&7V�FDQQRW�DIIRUG�
WR�UHVSRQG�WR�FOLPDWH�FKDQJH�LPSDFWV�ZLWK�RQO\�HQJLQHHULQJ�VROXWLRQV���0RUH�LQQRYDWLYH�DQG�
KROLVWLF�DSSURDFKHV�DUH�UHTXLUHG��7KLV�ZDV�HPSKDVLVHG�WKURXJK�FRQVXOWDWLRQV�ZLWK�QXPHURXV�
DJHQFLHV�ZRUNLQJ�LQ�WKH�3DFLILF�VXFK�DV�63&��$'%��863��DQG�,8&1��$V�WKHVH�DJHQFLHV�ZRUN�
FORVHO\�WR�GHYHORS�DQG�LPSOHPHQW�GLIIHUHQW�DVSHFWV�RI�FOLPDWH�FKDQJH�DGDSWDWLRQ��LW�LV�EHFRPLQJ�
FOHDU�WKDW�HQJLQHHULQJ�VROXWLRQV�DUH�RQO\�RQH�VPDOO�SDUW�RI�HIIHFWLYHO\�DGDSWLQJ�LQIUDVWUXFWXUH�WR�
FOLPDWH�FKDQJH��

7KHUHIRUH��ZLWKLQ�D�VWUDWHJLF�UHVSRQVH��WKHUH�QHHGV�WR�EH�D�YDULHW\�RI�GHVLJQV�RSWLRQV�DYDLODEOH�
IRU�LPSOHPHQWDWLRQ��7KH�DYDLODELOLW\�RI�RSWLRQV�PD\�DOVR²H[SOLFLWO\�RU�WDFLWO\²LQIOXHQFH�VWUDWHJ\��
,Q�HDUO\�WKLQNLQJ�RQ�VSHFLILF�SURMHFWV��HQJLQHHULQJ�WHDPV�KDYH�EHJXQ�WR�IUDPH�QRYHO�TXHVWLRQV�
DERXW�WHFKQLFDO�VROXWLRQV��(DFK�RI�WKHVH�UHTXLUHV�IXUWKHU�LQYHVWLJDWLRQ�DQG�UHVHDUFK��DQG�
GHILQHV�DVSHFWV�RI�DQ�HQWLUH�UHVHDUFK�DUHD��

8VLQJ�WKH�DLUSRUW�H[DPSOH�DV�DQ�LOOXVWUDWLRQ��WKH�DGDSWLYH�FDSDFLW\��RU�DELOLW\�RI�DVVHWV�WR�
³ERXQFH�EDFN´�IURP�GDPDJH�FDQ�EH�DSSURDFKHG�LQ�GLIIHUHQW�ZD\V����

Example:  

The practical solutions to addressing damage to an airport would include some short term 
responses such as: 

x� The runway might require only clearing or smoothing in order to regain operation. The 
resilience of the buildings depends on whether there is structural damage. However, 
operations might be resumed using temporary facilities, while repair is undertaken. 

x� Another short-term response for the airport might be to ensure that the appropriate 
equipment for clearing the runway of debris is available, accessible and safe. Buildings 
might go through a structural check, and reinforcing, and have special shutters provided for 
openings to limit storm damage. 

However, more long term non-engineering solutions may consider: 

x� Identifying if a protective screen of native vegetation could protect the assets; 

x� Could the airport be located in a less vulnerable location? In many cases, the location of an 
airport is limited, but there are other assets where more effective planning would provide 
effective solutions i.e. re-locating a road, water supply operation away from vulnerable 
locations. This needs to be coordinated with the replacement lifetime of the asset. 

These two simple approaches introduce the need to think beyond the asset itself to 
management and planning aspects of infrastructure. They are more holistic than simply trying 
to fix the problem, and will usually involve multiple agencies/ministries.��

7KH�VWUDWHJLF�UHVSRQVH�WR�FOLPDWH�FKDQJH�LQYROYHV�ERWK�HQJLQHHULQJ�DQG�QRQ�HQJLQHHULQJ�
DSSURDFKHV��
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Hardening 
7KH�VLPSOHVW�UHVSRQVH�LV�D�OLQHDU�RQH��WR�³KDUGHQ´�RU�RWKHUZLVH�VWUHQJWKHQ�H[LVWLQJ�
LQIUDVWUXFWXUH�PRGHOV��7KHVH�DUH�WKH�WUDGLWLRQDO�HQJLQHHULQJ�VROXWLRQV��7KHUH�LV�VLJQLILFDQW�ZRUN�
WKDW�LV�EHLQJ�FRQGXFWHG�ZRUOGZLGH�RQ�KRZ�WR�LPSURYH�GHVLJQV�IRU�D�ZLGH�UDQJH�RI�LQIUDVWUXFWXUH���

7KLV�LQIRUPDWLRQ�FDQ�EH�GUDZQ�XSRQ�IRU�WKH�3DFLILF�EXW�GRHV�QHHG�WR�EH�DGDSWHG�WR�3DFLILF�
FRQGLWLRQV��:KLOH�DQDO\VLV�RI�LQWHUQDWLRQDO�GHVLJQ�VWDQGDUGV�LV�XVHIXO��WKH�FRQVWUDLQWV�RI�
RSHUDWLQJ�LQ�WKH�3DFLILF�PDNH�PDQ\�RI�WKHP�XQWHQDEOH��$SSURDFKHV�WKDW�ZLOO�EH�DSSURSULDWH�WR�
WKH�3DFLILF�ZRXOG�EH�H[WUHPHO\�YDOXDEOH��

$V�DQ�H[DPSOH�RI�KDUGHQLQJ�DSSURDFKHV��D�EXLOGLQJ�FRXOG�EH�UHLQIRUFHG�E\�WKH�3XEOLF�:RUNV�
'HSDUWPHQW�WR�SURWHFW�LW�DJDLQVW�VWURQJ�ZLQGV��WKH�WUDQVSRUWDWLRQ�PLQLVWU\�PD\�GHVLJQ�XSJUDGH�
SRUWV�WR�DFFRPPRGDWH�VHD�OHYHO�ULVH�RU�UHLQIRUFH�WKH�FRQFUHWH�WR�PDNH�LW�VWURQJHU��+RZHYHU��DV�
PDQ\�FRXQWULHV�DURXQG�WKH�ZRUOG�DVVHVV�WKH�FRVWV�RI�HQJLQHHULQJ�D�UHVSRQVH�WR�FOLPDWH�
FKDQJH��WKH�FRVWV�DUH�SURKLELWLYH��(YHQ�LQ�D�GHYHORSHG�FRXQWU\�LQ�WKH�UHJLRQ�OLNH�1HZ�=HDODQG��
WKLV�LV�WKH�FDVH��

Case study: Consider the application of earthquake codes to buildings in New Zealand is a 
useful analogy.  Consider the City of Christchurch, which was seriously damaged by the 6.3-
magnitude earthquake on 22 Feb 2011. New Zealand has a very well developed understanding 
of earthquakes, and one of the most advanced earthquake building codes in the world. The 
reason that the damage was so severe was that New Zealand cannot afford to retrofit all of its 
building stock, to the level mandated by current knowledge. One estimate of the cost of doing 
so that for the city of Christchurch was on the order of 1,000 billion dollars. If an OECD country 
cannot afford to “harden” its second largest city against a single kind of natural disaster, then 
the smaller Pacific Island countries are unlikely to be able to harden their own entire 
infrastructure. 

,Q�WKH�3DFLILF�WKHUH�DUH�OLPLWHG�IXQGV�WR�SURYLGH�PRVW�RI�WKH�EDVLF�LQIUDVWUXFWXUH��OHW�DORQH�
LQIUDVWUXFWXUH�WKDW�LV�IXOO\�HQJLQHHUHG�WR�UHVSRQG�WR�FOLPDWH�LPSDFWV��:KLOH�GHYHORSPHQW�IXQGV�
SURYLGHG�IRU�PDMRU�LQIUDVWUXFWXUH�ZLOO�OLNHO\�LQFOXGH�EXGJHW�IRU�KDUGHQLQJ��JRYHUQPHQW�EXGJHWV�
XVXDOO\�FDQ¶W�H[WHQG�WR�WKLV�OHYHO��7R�H[DFHUEDWH�WKLV�SUREOHP�WKH�SODQQLQJ��IXQGV�DQG�FDSDFLW\�
WR�XQGHUWDNH�RSHUDWLRQ�DQG�PDLQWHQDQFH�LV�DOVR�OLPLWHG�DQG�DV�KLJKOLJKWHG�LQ�WKH�SUHYLRXV�
GLVFXVVLRQ�LQ�6HFWLRQV�������WR�������FOLPDWH�FKDQJH�LV�OLNHO\�JRLQJ�WR�LQFUHDVH�WKHVH�GHPDQGV��
:KDW�RIWHQ�RFFXUV�LQ�WKH�3DFLILF�LV�PRQH\�WKDW�KDV�EHHQ�DOORFDWHG�WR�RSHUDWLRQ�DQG�
PDLQWHQDQFH�JHWV�UHGLUHFWHG�WR�GLVDVWHU�PDQDJHPHQW�IURP�WKH�LQWHQVH�VWRUPV�����

:KLOH�WKHUH�DUH�OLPLWDWLRQV�WR�KDUGHQLQJ�LQIUDVWUXFWXUH��WKHUH�DUH�DOVR�D�QXPEHU�RI�VWUHQJWKV�RI�
WKLV�KDUGHQLQJ�DSSURDFK��

�� ([LVWLQJ�PRGHOV�DUH�ZHOO�NQRZQ�DQG�XQGHUVWRRG 
�� %XLOGV�RQ�H[LVWLQJ�ODQG�DQG�LQIUDVWUXFWXUH 
7KH�ZHDNQHVVHV�RI�WKLV�VWUDWHJ\�DUH�WKDW� 

�� KDUGHQHG�LQIUDVWUXFWXUH�PD\�QRW�UHSUHVHQW�WKH�EHVW�RYHUDOO�V\VWHPLF�YDOXH�IRU�PRQH\ 

                                                           
���3UHSDULQJ�WKH�7UDQVSRUW�6HFWRU�'HYHORSPHQW�3URMHFW��$VLDQ�'HYHORSPHQW�%DQN��2FWREHU��������
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Use of sea walls: Sea walls are often used to protect other infrastructure such as ports, roads 
and buildings. However, these can have unintended consequences. During the tsunami in 
Samoa, these sea walls generated projectiles that caused significant damage to coastal 
infrastructure. Whilst tsunamis are not related to climate change, intensive storms could 
potentially cause similar damage. 

Improved drainage: In Apia, Samoa, there was some available funding on a water and 
sanitation project to be directed to climate change initiatives.   After a range of consultations 
amongst the Samoa Water Authority it was determined that the funds should be directed 
towards drainage.  There was no formalised process for this to occur within the SWA.   

Wharfs: Increasing sea levels are causing engineers to rethink the design parameters required 
to design wharf and port structures. However, to design a port that will work in 20-30 years time 
means that it will not work now. In Vanuatu, on an ADB ports project, the solution was to 
reinforce the pilings which supported the wharf so that as the sea level rose the height of the 
platform could be raised using additional concrete. The added weight of the concrete could be 
supported by the existing pilings.  

Federated States of Micronesia – Pohnpei Port Scoping Study, Pacific Region Infrastructure 
Facility, October 2010:  A scoping study was undertaken in Pohnpei to upgrade the existing 
port facilities to accommodate current and future trading volumes. In designing the upgrade the 
expected sea level rise was estimated at 0.5 m over the next 90 years.  Combining sea level 
rise with high tides this resulted in a still water level of +1.72 m to Mean Lower Low Water 
which provided a freeboard for the quay of 1.33 m.  This is a relatively small freeboard but 
acceptable.  It was also determined that the quay wall structure was nearly 40 years old and 
would probably reach its useful life in the next 20 years.  At this time, when a new quay 
structure is built, there will be the opportunity to raise the deck level of the quay to an 
appropriate level above tide and any increased sea level.  This is an excellent example of a 
pragmatic approach to engineering a port upgrade. 

Relocation 
6LQFH�PXFK�LQIUDVWUXFWXUH��EHFDXVH�RI�WKH�VKDSH�DQG�GHYHORSPHQW�RI�LVODQG�VRFLHWLHV��LV�
ORFDWHG�RQ�WKH�FRDVW��DQG�PDQ\�RI�WKH�WKUHDWV�SRVHG�E\�FOLPDWH�FKDQJH�DUH�FRDVWDO�LPSDFWV��D�
ORQJ�WHUP�VROXWLRQ�LV�WR�VLPSO\�UHORFDWH�LQIUDVWUXFWXUH�WR�VDIHU�ORFDWLRQV��

6WUHQJWKV��

�� 'RHV�QRW�UHTXLUH�FKDQJHV�LQ�WHFKQRORJ\��RU�UDGLFDOO\�PRUH�H[SHQVLYH�LQVWDOODWLRQV 
�� &DQ�EH�SKDVHG�DV�H[LVWLQJ�LQIUDVWUXFWXUH�FRPHV�WR�WKH�HQG�RI�LWV�GHVLJQ�OLIH�� 
:HDNQHVVHV 

�� 0D\�UHTXLUH�UHORFDWLRQ�DV�ZHOO�RI�QHWZRUNV��URDGV��,7&��SRZHU 
�� 5HTXLUHV�LQWHUDFWLRQ�ZLWK�WKH�SUREOHPDWLF�ODQG�WHQXUH�V\VWHP 
�
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Vanuatu roads: On an aid project in Vanuatu, the idea of a road being relocated away from the 
coastal area to a less vulnerable location was suggested. Difficulties arose quickly with land 
owners who wanted compensation for the land that the new road would be constructed on. 
These are challenges that will need to be overcome. 

Alternatives 
%RWK�KDUGHQLQJ�DQG�UHORFDWLRQ�DVVXPH�WKH�VDPH�LQIUDVWUXFWXUH�VXSSRUW�WR�D�VRFLDO�GHOLYHU\�
SURFHVV��+RZHYHU��WKHUH�PD\�EH�FDVHV�ZKHUH�WKH�VDPH�SURFHVV�PLJKW�EH�EHWWHU�DGGUHVVHG�E\�
DGRSWLQJ�D�GLIIHUHQW�LQIUDVWUXFWXUH�SDWK�DOWRJHWKHU��

Remote roads: For instance, roads on remote islands may only be lightly used, and a better 
long term strategy might be to strength boat transport around the island, rather than invest in 
keeping the road. Another road example is the building of a bridge. In the Solomon Islands, 
bridges are traditionally built over the streams, normally 30-40 m wide. However, with increased 
flows and changing land patterns, the stream could potentially be 200m wide in years to come. 
Designing bridges for this uncertainty is not cost-effective. In this situation, perhaps a ferry 
would be more beneficial. 

6WUHQJWKV� 

�� 0D\�EH�PRUH�HIILFLHQW�DQG�YLDEOH�LQ�PDQ\�FDVHV��JLYHQ�WKH�DPRXQW�RI�LQIUDVWUXFWXUH�H[SRVHG�
WR�FRDVWDO�LPSDFW��DQG�WKH�UHPRWHQHVV�RI�PDQ\�LVODQGV 

:HDNQHVVHV� 

�� 5HTXLUHV�DFFRPSDQ\LQJ�VRFLDO�DQG�HFRQRPLF�VKLIWV�WR�WKH�QHZ�IRUP�RI�LQIUDVWUXFWXUH� 

Resilience 
$�IRXUWK�RSWLRQ�LV�WR�DOORZ�LQIUDVWUXFWXUH�WR�EH�LPSDFWHG��EXW�IRFXV�LQVWHDG�RQ�WKH�VRFLDO�DQG�
HFRQRPLF�FDSDFLW\�WR�UHVWRUH�IXQFWLRQ�GHVSLWH�WKH�LPSDFW���

Example��Schools. For a long time, donors have been investing in stronger and stronger 
school buildings, to resist existing environmental hazards: the five perils, as well as ongoing 
problems of the corrosive marine environment, and poor or non-existent maintenance regimes. 
An alternative lower cost, resilient option might be to harden only core buildings with high value 
contents, such as library and admin, and provide other buildings to be locally built in traditional 
ways. Rather than attempt to implement maintenance regimes, allow these traditional 
structures to fall apart or be blown away, and provide periodic inputs to rebuild them. This is the 
traditional strategy. Advantages would be lower initial investment, more money flowing into the 
local community, and more ongoing flow of funds. 

6WUHQJWKV� 

�� :LOO�UHVXOW�LQ�PRUH�VXVWDLQDEOH��ORFDOO\�PDLQWDLQHG�IRUPV�RI�LQIUDVWUXFWXUH� 
�� 'HSHQGLQJ�RQ�FDVH�E\�FDVH��PD\�KDYH�ORZHU�OLIHF\FOH�FRVWV� 
:HDNQHVVHV� 

�� 5HTXLUHV�LQQRYDWLRQ��DQG�WKHUHIRUH�ULVN� 
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Environmental management and use of natural systems 
7KH�DERYH�VWUDWHJLHV�DOO�IRFXV�RQ�WKH�EXLOW�HQYLURQPHQW�LWVHOI��+RZHYHU��SURWHFWLRQ�FDQ�DOVR�EH�
DIIRUGHG�E\�VWUHQJWKHQLQJ�QDWXUDO�EDUULHUV�DQG�EXIIHUV��7KLV�KDV�EHHQ�WHUPHG�³LQYHVWLQJ�LQ�
QDWXUDO�LQIUDVWUXFWXUH´�E\�VRPH�DJHQFLHV�LQ�WKH�3DFLILF����

$�FRPPRQO\�XVHG�H[DPSOH�LV�WKH�XVH�RI�PDQJURYHV�WR�SURWHFW�FRDVWDO�LQIUDVWUXFWXUH����

Community based adaptation: USP has been working with local communities in Fiji to identify 
community based adaptation activities that they can implement themselves. This has involved 
educating the selected communities as well as taking them through the prioritisation of what 
infrastructure is important to them. One of the solutions that has been identified through this 
process is for communities to plant mangroves in specified coastal zones to protect local 
infrastructure. This approach is actually being applied on a larger scale along stretches of 
coastline in Kiribati as part of the Kiribati Adaptation Program50. 

$QRWKHU�LV�WKH�LPSOHPHQWDWLRQ�RI�EHWWHU�XSODQG�IRUHVW�PDQDJHPHQW�LQ�RUGHU�WR�FRQWURO�IORRGLQJ��

Nadi floods: The floods in Nadi in 2009 highlighted the damage that can be caused from 
excess rainfall.  The exact cause of the floods is unknown but there are several contributing 
factors including poor upland forest management. There are similar examples from other 
AusAID projects in Vanuatu where poor forest management has contributed to the damage of 
road and bridge structures. Poor land management allows increased water flows to move 
across land areas at a much greater rate and during high rainfall events this can contribute to 
increased flooding. Effective adaptation strategies will often require addressing issues that are 
not directly related to climate change impacts. 

6WUHQJWKV��

�� 6DPH�LQYHVWPHQW�SURYLGHV�ERWK�HFRORJLFDO�DQG�EXLOW�HQYLURQPHQWDO�EHQHILWV� 
�� &DQ�EH�RUJDQLVHG�XVLQJ�FRPPXQLW\�EDVHG�SURFHVVHV��UDWKHU�WKDQ�H[SHQVLYH�LPSRUWHG�

UHVRXUFHV� 
�� /LIHF\FOH�FRVWV�OLNHO\�WR�EH�ORZHU� 
�� 6RFLDOO\�PRUH�OLNHO\�WR�EH�VXVWDLQDEOH� 
:HDNQHVVHV� 

�� 5HTXLUHV�VRFLDO�DQG�JRYHUQDQFH�FKDQJH� 
$OO�RI�WKH�DERYH�VWUDWHJLHV�DUH�LPSRUWDQW�FRQVLGHUDWLRQV�LQ�VHOHFWLQJ��GHVLJQLQJ�DQG�FRQVWUXFWLQJ�
LQIUDVWUXFWXUH��DV�ZHOO�DV�GHYHORSLQJ�DOWHUQDWLYHV�WR�DQ�HQJLQHHULQJ�VROXWLRQ��$V�D�UHVXOW��WKH\�
ZLOO�SOD\�D�FULWLFDO�UROH�LQ�DVVLVWLQJ�GHFLVLRQ�PDNHUV�GHWHUPLQH�RSWLPXP�GHVLJQ�DQG�VWUDWHJ\�
UHVSRQVHV�IRU�LQIUDVWUXFWXUH�LQ�D�FKDQJLQJ�FOLPDWH��,PSURYHG�XQGHUVWDQGLQJ�RI�DOO�RI�WKHVH�
GHVLJQ�RSWLRQV�ZLOO�EH�LQYDOXDEOH�IRU�WKH�3,&7V�PRYLQJ�IRUZDUG��

                                                           
���'LVFXVVLRQV�ZLWK�,8&1��,8&1�PDWHULDOV�DQG�SURMHFWV�
���.LULEDWL�DQG�6DPRD�H[DPSOHV�
���.LULEDWL�$GDSWDWLRQ�3URMHFW�5HSRUWV�
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4.3 Managing adaptation  
2QFH�LQIUDVWUXFWXUH�LV�GHVLJQHG�DQG�EXLOW�WKHUH�LV�D�SK\VLFDO�DVVHW�ZKLFK�QHHGV�WR�EH�PDQDJHG��
7KH�YLVLEOH�KDUGZDUH�RI�LQIUDVWUXFWXUH�LV�SDUW�RI�D�ODUJHU�F\FOLFDO�V\VWHP�WKDW�PDNHV�LQYHVWPHQW�
GHFLVLRQV��IXQGV�WKHP��GHVLJQV��EXLOGV�WKHP��RSHUDWHV�DQG�PDLQWDLQV�WKHP��DQG�WKHQ�PRQLWRUV��
HYDOXDWHV�DQG�UHVHDUFKHV�WKHP�LQ�RUGHU�WR�LQIRUP�IXUWKHU�GHFLVLRQV���7KLV�F\FOH�RI�GHFLVLRQV��
UHVRXUFLQJ��H[HFXWLRQ�DQG�OHDUQLQJ�FRQVWLWXWHV�D�FDSDFLW\�EXLOGLQJ�F\FOH��7KLV�OHDUQLQJ�F\FOH�LV�
FULWLFDO�WR�DQ�LQIUDVWUXFWXUH�UHVSRQVH��EHFDXVH��

�� &OLPDWH�VFLHQFH�LV�FKDQJLQJ� 
�� 7KHUH�DUH�QR�³UHDG\�PDGH´�VROXWLRQV�IRU�WKH�3DFLILF��DQG�PDQ\�RI�WKH�VWUDWHJ\�RSWLRQV�OLVWHG�

DERYH�UHTXLUH�LQQRYDWLRQ��DQG�UHVHDUFK� 
�� 7KHUH�DUH�QR�FURVV�VHFWRUDO�VROXWLRQV��RI�WKH�NLQG�UHTXLUHG�WR�SURYLGH�� 
7KLV�DFWLYH�OHDUQLQJ�DSSURDFK�ZLOO�EH�LPSRUWDQW�WR�WKH�3DFLILF�JRLQJ�IRUZDUG��DQG�LV�SUHYDOHQW�LQ�
D�QXPEHU�RI�LQLWLDWLYHV�XQGHUZD\��LQFOXGLQJ�WKH�-1$3V��1$3$V��DQG�GRQRU�IXQGHG�DFWLYLWLHV�
VXFK�DV�WKH�3DFLILF�5HJLRQDO�,QIUDVWUXFWXUH�)DFLOLW\��DQG�RQJRLQJ�63&�DQG�635(3�SURJUDPV��
:KLOH�PDQ\�RI�WKHVH�DFWLYLWLHV�WRXFK�RQ�LQIUDVWUXFWXUH��WKH�GLUHFW�LQYROYHPHQW�RI�LQIUDVWUXFWXUH�
PLQLVWULHV�LV�UHDOO\�MXVW�FRPPHQFLQJ��

$V�KLJKOLJKWHG�QXPHURXV�WLPHV�WKURXJKRXW�WKLV�UHSRUW��SODQQLQJ��HIIHFWLYH�RSHUDWLRQ�DQG�
PDLQWHQDQFH�RI�LQIUDVWUXFWXUH�LQ�WKH�3DFLILF�LV�ZHDN��7KLV�LV�DQ�DUHD�WKDW�LQIUDVWUXFWXUH�PLQLVWULHV�
DUH�JRLQJ�WR�KDYH�WR�LPSURYH�LQ�WKH�ORQJ�UXQ��(IIHFWLYHO\��XQGHUWDNLQJ�WKHVH�WDVNV�LV�YLWDO�IRU�
3,&7V�WR�DGDSW�WKHLU�LQIUDVWUXFWXUH�WR�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH��

$SSURDFKHV�WR�HQVXULQJ�WKLV�FDQ�RFFXU�DUH�UHTXLUHG��DV�ZHOO�DV�PRUH�VSHFLILF�LQIRUPDWLRQ�
UHJDUGLQJ�WKH�EHQHILWV�RI�SODQQLQJ��RSHUDWLRQ�DQG�PDLQWHQDQFH��7KH�FRVW�EHQHILWV�RI�VXFK�DVVHW�
PDQDJHPHQW�SURJUDPV�DUH�HVSHFLDOO\�LPSRUWDQW�DV�LW�LV�PXFK�FKHDSHU�WR�IL[�D�VPDOO�SUREOHP�
UDWKHU�WKDQ�ZDLW�XQWLO�D�PDMRU�UHSODFHPHQW�SURMHFW�LV�QHFHVVDU\���

Asset management:�NZAID51 recently supported some asset management training in the 
Solomon Islands. As part of that training, the asset management cycle was discussed with the 
Solomon Island Government. It included: planning, inspection, cleaning/minor repairs, renewal 
(major repairs), replacement of the asset. For the case of road management, if roads are 
inspected regularly, small potholes can be fixed for minimal cost. However, if they are not fixed 
early, a pothole can turn into a costly major repair or in the worst case a major replacement. 
Understanding this balance will become even more critical in a change climate context. 
Effective asset management is an important part of strategic planning for infrastructure 
management. What is not well understood in the Pacific is the rate of deterioration of the assets 
as well as the cost benefits of undertaking such work.��

Management roles 
7R�LPSURYH�SODQQLQJ��RSHUDWLRQ�DQG�PDLQWHQDQFH��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�GLIIHUHQW�
DFWRUV�LQYROYHG�LQ�3DFLILF�LQIUDVWUXFWXUH�WKDW�KDYH�D�UROH�LQ�LQIUDVWUXFWXUH�PDQDJHPHQW��DQG�
VRPH�RI�WKH�FRQVWUDLQWV�LQ�ZKLFK�WKH\�ZRUN��7KLV�ZLOO�HQDEOH�VWUDWHJLHV�WR�RYHUFRPH�WKHVH�

                                                           
���6RORPRQ�,VODQGV�*RYHUQPHQW�7UDQVSRUW�6HFWRUV�$VVHW�0DQDJHPHQW�7UDLQLQJ��$'%�DQG�*+'��0DUFK������
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LVVXHV�WR�EH�GHYHORSHG��+LVWRULFDOO\��HDFK�DFWRU�LQ�WKH�3DFLILF�KDV�KDG�D�SULPDU\�ORFXV�RI�
UHVSRQVLELOLW\��(DFK�RI�WKHVH�DFWRUV�IDFHV�LQWHUQDO�FKDOOHQJHV�WR�IXOILO�WKHLU�IXQFWLRQV�LQ�WKLV�F\FOH��

Table 7: Different roles within the Pacific context related to Infrastructure Management. 

Function Actor Challenges 

'HFLVLRQ�
PDNLQJ�

*RYHUQPHQWV� x� WKH\�DUH�VPDOO�
x� WKH\�IDFH�GLIILFXOW�RSHUDWLRQDO�FRQWH[WV�GD\�WR�

GD\�
x� WKH\�FDQQRW�FRPSHWH�ZLWK�SULYDWH�VHFWRU�IRU�

VNLOOHG�LQIUDVWUXFWXUH�SURIHVVLRQDOV��HYHQ�ZKHUH�
VXFK�SURIHVVLRQDOV�DUH�ORFDOO\�DYDLODEOH��

)XQGLQJ� 'HYHORSPHQW�
SDUWQHUV�

x� D�JHQHUDO�DYHUVLRQ�WR�ULVN�
x� D�SUHIHUHQFH�IRU�ODUJH�LQIUDVWUXFWXUH�UDWKHU�WKDQ�

VPDOO��GLVSHUVHG��ULVN\�DQG�GLIILFXOW�WR�PDQDJH�
VPDOO�LQWHUYHQWLRQV�

([HFXWLRQ� ,PSOHPHQWLQJ�
DJHQFLHV�DQG�SULYDWH�
VHFWRU�FRQWUDFWRUV�

x� SURIHVVLRQDO�VNLOOV�GUDLQ�IURP�WKH�3,&7V�
x� WKH�GHPDQGV�LQKHUHQW�LQ�WKH�3,&7�FRQWH[W��

GLVSHUVHG�VPDOO�FRPPXQLWLHV�VHSDUDWHG�E\�VHD�

5HVHDUFK�DQG�
0	(�

5HJLRQDO�
RUJDQLVDWLRQV�DQG�
GHYHORSPHQW�
SDUWQHUV�

x� IRFXV�RQ�VFLHQWLILF�UHVHDUFK��ZKHUHDV�WKLV�UROH�
UHTXLUHV�DQ�H[WHQVLRQ�LQWR�VWUDWHJ\�DQG�
HYDOXDWLRQ��

x� ILQDQFH�PRGHO�ZKLFK�GHSHQGV�RQ�DG�KRF�
GHPDQG�IURP�FOLHQW�JRYHUQPHQWV��

x� RQO\�SURMHFW�OHYHO�0	(�

,Q�UHYLHZLQJ�PDQ\�RI�WKH�FKDOOHQJHV�LGHQWLILHG�DERYH��LW�LV�SRVVLEOH�WR�VWDUW�GHYHORSLQJ�VWUDWHJLHV�
WR�RYHUFRPH�WKHVH�LVVXHV��&OLPDWH�FKDQJH�ZLOO�FRQWULEXWH�WR�GULYLQJ�WKHVH�VWUDWHJLHV�DV�HIIHFWLYH�
DGDSWDWLRQ�UHTXLUHV�QHZ�DSSURDFKHV��

7DEOH���EHORZ�KLJKOLJKWV�DSSURDFKHV�WKDW�FDQ�EH�FRQVLGHUHG�LQ�DGDSWDWLRQ�VWUDWHJLHV�IRU�
HIIHFWLYH�LQIUDVWUXFWXUH�PDQDJHPHQW��,W�LV�RUJDQLVHG�WR�DGGUHVV�HDFK�RI�WKH�FRQVWUDLQWV�
LGHQWLILHG�LQ�7DEOH���DERYH��

�

�

�

�

�

�

�
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Table 8: Strategies for Improving Capacity to Adapt to Climate Change 

Responsibility 
Locus of 
Responsibility 

Constraints Strategy 

DECISION-
MAKING 

3,&7�*RYHUQPHQWV�

6PDOO�VL]H��
RYHUORDGHG�

�

Decentralise and deconcentrate��7KLV�LQYROYHV�
SUR�DFWLYHO\�SXVKLQJ�DV�PXFK�UHVSRQVLELOLW\�GRZQ�WR�
WKH�ORFDO�FRPPXQLWLHV�DQG�ORFDO�JRYHUQPHQWV��
3URMHFWV�PXVW�WKHUHIRUH�EH�WDLORUHG�WR�XWLOLVH�WKH�
FDSDFLW\�RI�WKRVH�FRPPXQLWLHV��&HQWUDO�
JRYHUQPHQWV�PXVW�IRFXV�RQ�SURYLGLQJ�WKH�
LQIRUPDWLRQ��SROLF\�DQG�UHVRXUFHV�WR�DOORZ�
SURYLQFHV��ORFDO�FRPPXQLWLHV�WR�VXFFHHG��

Implementation frameworks��&HQWUDO�
JRYHUQPHQWV�FDQQRW�DWWHPSW�WR�LPSOHPHQW�FOLPDWH�
FKDQJH�LQLWLDWLYHV��7KH\�KDYH�WR�IRFXV�RQ�VHWWLQJ�XS�
IUDPHZRUNV�ZLWKLQ�ZKLFK�RWKHU�DFWRUV�FDQ�
LPSOHPHQW��

Integrated approach��,QVLVW�RQ�DQ�LQWHJUDWHG�
DSSURDFK�WR�FOLPDWH�FKDQJH��ZLOO�SXOO�WRJHWKHU�LQWR�
XQLILHG�VWUDWHJLHV��

x� GD\�WR�GD\�FKDOOHQJHV�

x� FOLPDWH�YDULDQFH�DQG�WKH�ILYH�SHULOV�

x� FOLPDWH�FKDQJH�
6R�WKDW�FOLPDWH�FKDQJH�LV�QRW�MXVW�PDLQVWUHDPHG��
EXW�XVHG�DV�D�GULYHU�WR�IL[�WKH�SUREOHPV�WKDW�
RYHUORDG�3,&7�*RYHUQPHQWV�FXUUHQWO\��

Mobilise private sector and NGOs��6SHFLILF�
DWWHQWLRQ�KDV�WR�EH�SDLG�WR�ZD\V�WR�PRELOLVH�SULYDWH�
VHFWRUV�DQG�1*2V�RWKHU�WKDQ�LQ�WKH�WUDGLWLRQDO�ZD\�
RI�³UHVSRQVH�WR�JRYHUQPHQW´��7KH�SULYDWH�VHFWRU�
DQG�1*2V�QHHG�WR�EH�JLYHQ�DFWLYH�GHFLVLRQ�PDNLQJ�
UROHV��ZLWKLQ�WKH�EURDGHU�SROLF\�IUDPHZRUN��7KH�
1*2�ODEHO�PXVW�EH�DSSOLHG�EURDGO\��WR�LQFOXGH�
FKXUFKHV�DQG�XQLQFRUSRUDWHG�FRPPXQLW\�JURXSV��
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/DFN�RI�VNLOOHG�
LQIUDVWUXFWXUH�
SURIHVVLRQDOV�

HR policy��7KLV�SUREOHP�FXWV�DFURVV�VHFWRUV�DQG�
QHHGV�WR�EH�DGGUHVVHG�DW�QDWLRQDO�DQG�UHJLRQDO�
OHYHOV��,W�LV�D�SUREOHP�IDFHG�ZRUOGZLGH�LQ�UXUDO�DQG�
UHJLRQDO�DUHDV��LQ�DOO�VHFWRUV��&OLPDWH�FKDQJH�
DGDSWLRQ�VWUDWHJLHV�FDQQRW�EH�LPSOHPHQWHG�ZLWKRXW�
D�KXPDQ�UHVRXUFH�SROLF\�WKDW�DGGUHVVHV�WKLV�
SUREOHP��

Regional support system��,W¶V�GLIILFXOW�DQG�YHU\�
H[SHQVLYH�WR�DWWUDFW�SURIHVVLRQDOV�WR�3,&7V��,W�PD\�
EH�HDVLHU�WR�VHW�XS�UHJLRQDO�QHWZRUNV�EDVHG�LQ�WKH�
PRVW�XUEDQLVHG�3,&7V��H�J��)LML��1HZ�&DOHGRQLD��WR�
ZRUN�DW�D�UHJLRQDO�OHYHO��

FINANCE 

'RQRUV�

5LVN�DYHUVLRQ��
SUHIHUHQFH�IRU�
FHQWUDOLVHG�
SURMHFWV�

Adopt appropriate models��7KURXJKRXW�WKH�
GHYHORSLQJ�ZRUOGV��D�QXPEHU�RI�PRGHOV�KDYH�EHHQ�
DGRSWHG�IRU�VPDOO�VFDOH�GLVSHUVHG�LQIUDVWUXFWXUH�
SURMHFWV��6RPH�RI�WKHVH�KDYH�EHHQ�GHYHORSHG�IRU�
VFKRRO�FRQVWUXFWLRQ��LQ�UHVSRQVH�WR�WKH�0'*�JRDO�
RI�()$��7KHVH�FDQ�EH�UHVHDUFKHG��HYDOXDWHG�DQG�
DGRSWHG�WR�WKH�PRUH�JHQHUDO�WDVN�RI�LQIUDVWUXFWXUH��

Generic risk management��)RU�PDQ\�GRQRUV��
IRUPDO�ULVN�PDQDJHPHQW�LV�GRQH�DW�RQO\�WZR�OHYHOV���

x� DJHQF\�
x� SURMHFW�

+RZHYHU��LQIUDVWUXFWXUH�UHVSRQVH�WR�FOLPDWH�FKDQJH�
LQ�WKH�3DFLILF�FDUULHV�ZLWK�LW�D�YHU\�VSHFLILF�VHW�RI�
ULVNV��ZKLFK�KDYH�WR�EH�WUHDWHG�DV�D�ZKROH��VR�WKDW�
WKH�GRQRU�FDQ�SDFNDJH�ILQDQFH�IRU�SURMHFWV��DQG�VR�
WKH�VSHFLILFV�FDQ�EH�DGHTXDWHO\�GHDOW�ZLWK��7KLV�
LQYROYHV�GHYHORSLQJ�D�VXLWH�RI�ILQDQFLQJ�PRGHOV�WKDW�
DGGUHVV�WKHVH�ULVNV��EXW�DFFRXQW�IRU��QHHG�WR�
PDLQVWUHDP�DQG�GLVSHUVH�UHVSRQVLELOLW\��ORJLVWLF�DQG�
VXSHUYLVLRQ�GLIILFXOWLHV��VPDOO�VNLOOHG�LQIUDVWUXFWXUH�
UHVRXUFH�SRRO��
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EXECUTION 

,PSOHPHQWLQJ�
$JHQFLHV�DQG�
&RQWUDFWRUV�

3URIHVVLRQDO�VNLOOV�
GUDLQ�IURP�WKH�
3,&7V�

�

Broad-based consultation��7KLV�LV�DQ�HQWUHQFKHG�
SUREOHP�ZKLFK�KDV�DV�\HW�QR�NQRZQ�VROXWLRQ��
6ROXWLRQV�KDYH�WR�EH�VRXJKW�IURP�RWKHU�WKDQ�
WUDGLWLRQDO�VRXUFHV��'HYHORSPHQW�DFWRUV�WKDW�PLJKW�
EH�DSSURDFKHG�LQFOXGH��

x� GHYHORSHG�FRXQWU\�SURIHVVLRQDO�
DVVRFLDWLRQV�

x� YROXQWHHU�DJHQFLHV�
x� FKXUFKHV�
x� ORFDO�1*2V�
x� HGXFDWRUV�

/RJLVWLFV�DQG�
FRVWV�RI�3,&7�
FRQWH[W�

Rethink risk models��2IWHQ��JRYHUQPHQW�DQG�
GRQRUV�DWWHPSW�WR�RIIORDG�DOO�ULVN�WR�WKH�H[HFXWLQJ�
DJHQF\�RU�FRQWUDFWRU��7KLV�WKHQ�ELDVHV�GHVLJQV�
DJDLQVW�UHPRWH�DUHDV��DJDLQVW�VPDOO�GLVSHUVHG�DQG�
GLIILFXOW�WR�4$�LQWHUYHQWLRQV��$OWHUQDWLYHO\��WKH�FRVW�
RI�WKLV�ULVN�VN\URFNHWV��5LVN�VWUDWHJLHV�KDYH�WR�EH�
GHYHORSHG�WKDW�RSHUDWH�GLIIHUHQWO\��IRU�LQVWDQFH�
HLWKHU�E\�ZRUNLQJ�VWDWLVWLFDOO\��PDQ\�VPDOO�FRQWUDFWV�
RU�JUDQWV��ZLWK�DQ�DOORZDQFH�WKDW�VRPH�ZLOO�IDLO�
FRPSOHWHO\���RU�PRUH�WRZDUGV�WKH�DOOLDQFH�PRGHO��
ZKHUH�LPSOHPHQWHU�DQG�ILQDQFLHU�ZRUN�WRJHWKHU�WR�
PDQDJH�ULVN��

Rethink technologies��5DWKHU�WKDQ�GHVLJQ�WKH�
EHVW��RU�PRVW�HIIHFWLYH��WHFKQRORJLFDO�UHVSRQVH�IRU�
3,&7V��GHVLJQ�SURFHVVHV�PLJKW�KDYH�WR�VWDUW�
LQVWHDG�ZLWK�TXHVWLRQV�RI�VXVWDLQDELOLW\��:KDW�
WHFKQRORJLHV�DUH�VXVWDLQDEOH�LQ�WKH�ORQJ�WHUP"�+RZ�
FDQ�WKHVH�WHFKQRORJLHV�EH�XVHG��DQG�PDGH�
DGHTXDWH��HYHQ�LI�WKH\�GR�QRW�DW�WKH�RXWVHW�VHHP�
DGHTXDWH"�7KLV�LV�D�UHVRXUFH�EDVHG��UDWKHU�WKDQ�
QHHGV�EDVHG��DSSURDFK��
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Rethink response��,Q�PDQ\�UHPRWH�LVODQG�
FRPPXQLWLHV��ORFDO�PDWHULDOV�KDYH�EHHQ�UHSODFHG�
E\�FRQFUHWH�EORFNV�DQG�LURQ�VKHHWLQJ��)RU�H[DPSOH��
LQ�VFKRRO�V\VWHPV��7KLV�LV�WKH�UHVXOW�RI�D�VWUDWHJ\�RI�
³KDUGHQLQJ´�DJDLQVW�WKH�ILYH�SHULOV��+RZHYHU��WKH�
UHVXOW�RI�WKLV�LV�WKDW��

/RFDO�FRPPXQLWLHV�KDYH�LQFUHDVLQJO\�VPDOOHU�UROHV�
LQ�EXLOGLQJ�WKHLU�RZQ�HQYLURQPHQWV�

&RVWV�VN\URFNHW��

7KLV�VWUDWHJ\�QHHGV�UHWKLQNLQJ��2QH�DOWHUQDWLYH�
PLJKW�EH�WR�UHYHUW�PRUH�WR�WKH�WUDGLWLRQDO�VWUDWHJ\�
VHHQ�LQ�VRPH�3,&7�KRXVH�IRUPV��URRI�DQG�ZDOOV�
PD\�EH�VZHSW�DZD\��EXW�FDQ�EH�UDSLGO\�UHEXLOW�
XVLQJ�ORFDO�PDWHULDOV��7KLV�LQ�WXUQ�PLJKW�UHTXLUH�D�
UHWKLQN�RI�ILQDQFLQJ�PHWKRGV��5DWKHU�WKDQ�IRFXV�RQ�
GRQRU�IXQGV�IRU�FDSLWDO�FRVWV��DQG�H[SHFW�UHFXUUHQW�
FRVWV�WR�EH�PHW�ORFDOO\��ZKLFK�FUHDWH�D�ELDV�WRZDUGV�
D�³KDUGHQHG´�DSSURDFK�WR�LQIUDVWUXFWXUH���DOORZ�
PRGHVW�FDSLWDO�FRVWV��DQG�SURYLGH�WKH�GLIIHUHQFH�LQ�
RQJRLQJ�PDLQWHQDQFH�DQG�UHFRQVWUXFWLRQ��

LEARNING 

5HJLRQDO�UHVHDUFK�
DJHQFLHV�

$G�KRF�ILQDQFH�
PRGHO�

�

Long-term programming��&OLPDWH�FKDQJH�LV�D�
ORQJ�WHUP�SUREOHP��DQG�UHTXLUHV�ORQJ�WHUP�
VROXWLRQV��,QIUDVWUXFWXUH�LV�H[SHQVLYH��DQG�GHVLJQHG�
WR�ODVW������\HDUV��,W�LV�D�PDMRU�OLQH�LWHP�LQ�QDWLRQDO�
DQG�GRQRU�EXGJHWV��7KHUHIRUH��WKH�UHVHDUFK�
SURJUDPPLQJ�VKRXOG�PDWFK�WKH�ORQJ�WHUP�QDWXUH�RI�
WKH�VXEMHFWV�EHLQJ�OHDUQHG�DERXW�

� )RFXV�RQ�
VFLHQWLILF�UHVHDUFK�

Shift strategic focus��0DNH�D�VWUXFWXUDO�VKLIW�DZD\�
IURP�D�IRFXV�RQ�SXUH�UHVHDUFK��WRZDUGV�D�JUHDWHU�
IRFXV�RQ�OHDUQLQJ�DERXW�LPSOHPHQWDWLRQ��LQFOXGLQJ��

x� PRUH�VWDII�ZLWK�H[SHULHQFH�LQ�
LPSOHPHQWDWLRQ�

x� PRUH�IXQGLQJ�IRU�PRQLWRULQJ�DQG�HYDOXDWLRQ�
x� PRUH�IXQGLQJ�IRU�WUDQVODWLQJ�VFLHQWLILF�

ILQGLQJV�LQWR�VWUDWHJLHV��DQG�WHVWLQJ�WKHP�
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� Mainstreaming and extension��³5HVHDUFK´�DQG�
³OHDUQLQJ´�VKRXOG�QRW�EH�FRQVLGHUHG�WKH�SURYLQFH�RI�
UHVHDUFK�DJHQFLHV��,Q�WKH�GLVWULEXWHG��
PDLQVWUHDPHG�UHVSRQVH��UHVHDUFK�DQG�OHDUQLQJ�ZLOO�
EH�RFFXUULQJ�LQ�UHPRWH�YLOODJHV�DV�ZHOO�DV�LQ�XUEDQ�
FHQWUHV��$�UHPRWH�LVODQG�ZLOO�KDYH�RQ�LW²QHHGV�WR�
KDYH�RQ�LW²DOO�IRXU�W\SHV�RI�FDSDFLW\��DQG�VXVWDLQ�
LWV�RZQ�OHDUQLQJ�F\FOH��7KLV�LPSOLHV�WKDW�DQRWKHU�
QHZ�IXQFWLRQ�RI�WKH�UHVHDUFK�DJHQFLHV�ZLOO�EH�WR�
GHYHORS�DQG�GLVVHPLQDWH�PRGHOV�IRU�3,&7��
SURYLQFLDO�DQG�YLOODJH�OHYHO�JRYHUQDQFH�WR�GR�WKHLU�
RZQ�PRQLWRULQJ��WKHLU�RZQ�HYDOXDWLRQ��DQG�WR�EH�
FRPLQJ�WR�WKHLU�RZQ�FRQFOXVLRQV�WR�JXLGH�ORFDO�
DFWLRQ���

�


�
�
�
�
��

8OWLPDWHO\��LW�LV�WKH�SRSXODWLRQ��QRW�WKH�LQIUDVWUXFWXUH�WKDW�QHHGV�WR�EH�SURWHFWHG��)RFXVVLQJ�
VROHO\�RQ�SURWHFWLQJ�H[LVWLQJ�LQIUDVWUXFWXUH�DVVHWV�PD\�EH�XQDIIRUGDEOH��DQG�SULRULWLVDWLRQ�ZLWKLQ�
WKH�LQIUDVWUXFWXUH�SROLF\�QHHGV�WR�EH�IUDPHG�LQ�WHUPV�RI�VRFLDO�SROLF\��5HVSRQVH�QHHGV�WR�WDNH�
LQWR�DFFRXQW�WKUHH�OHYHOV�RI�DQDO\VLV��HDFK�FULWLFDO�WR�WKH�HIIHFWLYHQHVV�RI�UHVSRQVH��7KH�ILUVW�LV�
WR�LGHQWLI\�WKH�SRSXODWLRQV�PRVW�YXOQHUDEOH�WR�FOLPDWH�FKDQJH��DQG�WKH�LQIUDVWUXFWXUH�
YXOQHUDELOLWLHV�WKDW�LPSDFW�WKHP��7KLV�PD\�LQYROYH�FRPSOH[�LQWHUUHODWLRQVKLS�PDSSLQJ�RI�WKH�NLQG�
GHVFULEHG�DERYH��7KHQ��IRU�HDFK�SLHFH�RI�LQIUDVWUXFWXUH�LQ�WKH�FDXVDO�LPSDFW�FKDLQ��D�YDULHW\�RI�
UHVSRQVHV�PXVW�EH�H[DPLQHG��7KHVH�DUH��KDUGHQLQJ�WKH�LQIUDVWUXFWXUH�LWVHOI��PRYLQJ�LW��ILQGLQJ�
DOWHUQDWLYHV��IRFXVVLQJ�RQ�UHVLOLHQFH�UDWKHU�WKDQ�SURWHFWLRQ��DQG�XVLQJ�QDWXUDO�UDWKHU�WKDQ�EXLOW�
SURWHFWLRQ��)LQDOO\��LPSOHPHQWDWLRQ�RI�WKHVH�VWUDWHJLHV�UHTXLUHV�FHUWDLQ�FDSDFLWLHV�DPRQJ�WKH�
DFWRUV�LQYROYHG��JRYHUQPHQW��IXQGHUV��LPSOHPHQWLQJ�DJHQFLHV��DQG�WKH�UHVHDUFK�FRPPXQLWLHV��,W�
DOVR�UHTXLUHV�WKDW�WKH\�DFW�WRJHWKHU�LQ�D�FRRUGLQDWHG�ZD\��LQ�RUGHU�WR�EXLOG�V\VWHPLF�FDSDFLW\�LQ�
WKH�IDFH�RI�XQFHUWDLQWLHV�DERXW�WKH�H[WHQW�DQG�LPSDFW�RI�FOLPDWH�FKDQJH��DQG�DERXW�WKH�
HIIHFWLYHQHVV�DQG�FRVW�EHQHILW�RI�YDULRXV�DGDSWDWLRQ�VWUDWHJLHV��
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��� .H\�DUHDV�IRU�IXUWKHU�UHVHDUFK�

'UDZLQJ�IURP�WKH�GLVFXVVLRQV�LQ�6HFWLRQV������DQG����WKLV�VHFWLRQ�ZLOO�FRQILUP�EDVLF�JDSV�LQ�
WKUHH�DUHDV�RI�UHVHDUFK�UHODWHG�WR�FOLPDWH�FKDQJH�DQG�LQIUDVWUXFWXUH�LQ�WKH�3DFLILF��,W�ZLOO�DOVR�
SURSRVH�D�VHULHV�RI�TXHVWLRQV�WKDW�ZLOO�FRQWULEXWH�WR�WKH�NQRZOHGJH�EDVH�RI�WKDW�UHVHDUFK�DUHD��

5.1 Three key areas 
)URP�RXU�SUHYLRXV�GLVFXVVLRQV��ZH�NQRZ�WKDW��

�� ,QIUDVWUXFWXUH�H[LVWV�WR�SURYLGH�EDVLF�ZHOO�EHLQJ��WR�VXSSRUW�WKH�GHOLYHU\�RI�VRFLDO�
LQIUDVWUXFWXUH�VHUYLFHV��DQG�WR�VXSSRUW�WKH�HFRQRP\�� 

�� ,QIUDVWUXFWXUH�FOLPDWH�DGDSWDWLRQ�FDQQRW�EH�GLYRUFHG�IURP�VRFLDO�SROLF\��LQ�WKDW�FOLPDWH�
LPSDFW�RQ�LQIUDVWUXFWXUH�ZLOO�DIIHFW�GLIIHUHQW�VHFWRUV�RI�WKH�SRSXODWLRQ�GLIIHUHQWO\� 

�� ,Q�WKH�3DFLILF��WKH�VHFWRUV�RI�WKH�SRSXODWLRQ�OHDVW�ZHOO�VHUYHG�E\�EDVLF�LQIUDVWUXFWXUH��E\�
VRFLDO�LQIUDVWUXFWXUH�VHUYLFHV��DQG�E\�HFRQRPLF�GHYHORSPHQW�DUH�WKRVH�DZD\�IURP�WKH�PDMRU�
FLWLHV��LQ�UHPRWH�DQG�UXUDO�DUHDV��,W�LV�WKLV�GLVSDULW\�WKDW�GULYHV�XUEDQ�GULIW��$QG�LQ�WKH�3DFLILF��
����RI�WKH�SRSXODWLRQ�VWLOO�OLYHV�LQ�D�QRQ�XUEDQ�DUHDV�VXEVLVWLQJ�VWLOO�RQ�D�QRQ�FDVK�
HFRQRP\��7KHVH�DUH�PRVW�OLNHO\�WR�GHSHQG�RQ�GHFHQWUDOLVHG�LQIUDVWUXFWXUH� 

�� 0RGHUQ�LQIUDVWUXFWXUH�NQRZOHGJH�LV�ELDVHG�WRZDUGV�WKH�SURIHVVLRQDOO\�EXLOW�DQG�PDQDJHG�
FHQWUDOLVHG�IDFLOLWLHV��7KLV�LV�WKH�W\SH�LQIUDVWUXFWXUH�WKDW�SUHGRPLQDWHV�LQ�QRQ�LVODQG�QDWLRQV� 

$V�KLJKOLJKWHG�LQ�6HFWLRQ����FOLPDWH�DGDSWDWLRQ�SROLF\�DOVR�QHHGV�WR�LQWHJUDWH�VRFLDO�SROLF\��
6SHFLDO�FRQVLGHUDWLRQ�QHHGV�WR�EH�JLYHQ�WR�WKH�PRVW�YXOQHUDEOH�SRSXODWLRQV��7KURXJKRXW�WKH�
3DFLILF��WKH�PRVW�YXOQHUDEOH�SRSXODWLRQV�DUH�WKRVH�LQ�UHPRWH�DUHDV��ZLWK�SRRU�DFFHVV�WR�WKH�
HFRQRP\�DQG�WR�JRYHUQPHQW�VHUYLFHV��+RZHYHU��OLWWOH�LV�NQRZQ�RQ�KRZ�WR�SURWHFW�WKHVH�UHPRWH�
DQG�SRRU�SRSXODWLRQV�IURP�WKH�LPSDFWV�RI�FRDVWDO�LQXQGDWLRQ��H[WUHPH�VWRUPV�DQG�ZDWHU�
VHFXULW\��7KHUHIRUH��one key area of research proposed is how to protect infrastructure for 
remote and poor populations��$�SRSXODWLRQ¶V�UHDFWLRQV�WR�D�ORVV�RI�VHUYLFH�DULVLQJ�IURP�IRU�
H[DPSOH�GDPDJH�WR�LQIUDVWUXFWXUH�FDQ�LQGLFDWH�D�FRVW�HIIHFWLYH�DGDSWDWLRQ�VWUDWHJ\��

8UEDQ�FHQWUHV�DUH�DGGUHVVHG�LQ�RXU�QH[W�DUHD�RI�UHVHDUFK��

)URP�RXU�GLVFXVVLRQV��ZH�DOVR�NQRZ�WKDW��

�� 7KHUH�DUH�ILYH�NH\�PRGHV�RI�DGDSWDWLRQ�VWUDWHJ\�IRU�WKH�3DFLILF�DUH��KDUGHQLQJ��UHORFDWLRQ��
DOWHUQDWLYHV��UHVLOLHQFH��DQG�HQYLURQPHQWDO�PDQDJHPHQW� 

�� 2I�WKHVH��RQO\�KDUGHQLQJ�LV�D�SXUHO\�WHFKQRORJLFDO�VWUDWHJ\��7KH�RWKHUV�DOO�UHTXLUH²EHFDXVH�
RI�WKH�OLPLWHG�UHDFK�RI�FHQWUDO�JRYHUQPHQW��DQG�WKH�GLVWULEXWHG�QDWXUH�RI�WKH�SRSXODWLRQ²
VRPH�OHYHO�RI�FRPPXQLW\�FKDQJH�DQG�FRPPXQLW\�PDQDJHPHQW� 

�� 7KH�ILQDQFLDO��WHFKQLFDO�DQG�VRFLDO�SURFHVVHV�UHTXLUHG�WR�HIIHFWLYHO\�DQG�UHOLDEO\�H[HFXWH�
VXFK�SURFHVVHV�DUH�QRW�ZHOO�GHYHORSHG��DQG�QRW�ZHOO�XQGHUVWRRG� 

New technical standards and innovations for design and implementing infrastructure 
projects and cycles is therefore the second key area for research proposed��$OO�WKH�
GLIIHUHQW�RSWLRQV�DERYH�QHHG�WR�EH�H[SORUHG�DQG�GRFXPHQWHG�VR�WKDW�OHVVRQV�FDQ�EH�VKDUHG�
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DURXQG�WKH�UHJLRQ��6SHFLILF�DGDSWDWLRQ�VWUDWHJLHV�DUH�XQLTXH�WR�HDFK�VLWXDWLRQ��EXW�WKH�
VXFFHVVIXO�DSSURDFKHV�FDQ�EH�DOWHUHG�WR�VXLW�WKH�ORFDO�VFHQDULR��

)LQDOO\��ZH�NQRZ�WKDW�HYHQ�IRU�FHQWUDOLVHG�LQIUDVWUXFWXUH�LQ�WRZQV��WKHUH�DUH�RQJRLQJ�SUREOHPV�LQ�
WKH�3DFLILF�ZLWK�DSSURSULDWH�GHVLJQ��PDLQWHQDQFH�DQG�RSHUDWLRQV��7KHVH�SUREOHPV�GR�QRW�H[LVW�
WR�WKH�VDPH�H[WHQW�LQ�ODUJHU�RU�PRUH�GHYHORSHG�FRXQWULHV��ZLWK�FRPSDFW�SRSXODWLRQV��DQG�ELJJHU�
JRYHUQPHQW�EXGJHWV��

$V�FOLPDWH�FKDQJH�LPSDFWV�WKLV�LQIUDVWUXFWXUH�V\VWHP��WKHVH�ZHDNQHVVHV�LQ�SODQQLQJ�DQG�
PDQDJHPHQW�ZLOO�EH�IXUWKHU�VWUHVVHG��DQG�ZLOO�QHHG�WR�EH�VWUHQJWKHQHG�LQ�RUGHU�WR�HIIHFWLYHO\�
GHDO�ZLWK�WKH�QHZ�VWUHVVHV�IURP�FOLPDWH�FKDQJH���

The third proposed area for research is therefore planning and management of 
operations and maintenance in the PICT context��

7KH�UHVHDUFK�SURJUDP�WKDW�DGGUHVVHV�WKHVH�ZLOO�EH�GLIIHUHQW�LQ�IRFXV�IURP�PRVW�FOLPDWH�VFLHQFH��

�� ,W�ZLOO�UHTXLUH�D�EURDGHU�UDQJH�RI�GLVFLSOLQHV�IURP�WKH�QDWXUDO�VFLHQFHV��LQFOXGLQJ�VRFLDO�
VFLHQFH��DQG�SURIHVVLRQDO�GLVFLSOLQHV�VXFK�DV�HQJLQHHULQJ��JRYHUQPHQW�DQG�PDQDJHPHQW� 

�� ,W�ZLOO�UHTXLUH�SURJUDPV�WKDW�FXW�DFURVV�GLVFLSOLQHV��FRPELQLQJ�QDWXUDO�V\VWHPV�ZLWK�VRFLDO��
HFRQRPLF��ILQDQFLDO�DQG�JRYHUQPHQWDO�V\VWHPV� 

�� 6RPH�RI�WKH�UHVHDUFK��WR�EH�FRPSOHWH��ZLOO�UHTXLUH�D�FRPSOHWH�F\FOH�RI�LQQRYDWLRQ��LQYHQWLRQ��
GHSOR\PHQW��PRQLWRULQJ�DQG�HYDOXDWLRQ� 

7KH�IROORZLQJ�VHFWLRQV�EXLOG�RQ�HDFK�RI�WKHVH�WKUHH�UHVHDUFK�DUHDV�DQG�LGHQWLI\�WKH�W\SHV�RI�
TXHVWLRQV�WKDW�FDQ�EH�H[SORUHG���

5.2 Infrastructure for vulnerable populations 
,Q�VHFWLRQ����ZH�LGHQWLILHG�VL[�DUHDV�WKDW�ZHUH�FULWLFDO�WR�SURSHUO\�XQGHUVWDQG�WKH�LPSDFW�RI�
FOLPDWH�FKDQJH�RQ�WKH�PRVW�YXOQHUDEOH�FRPPXQLWLHV��7KHVH�ZHUH��

�� ,PSDFW�RI�LQIUDVWUXFWXUH�RQ�SRSXODWLRQV 
�� ,QIUDVWUXFWXUH�LPSDFWV�RQ�RWKHU�LQIUDVWUXFWXUH 
�� 3ODQQLQJ�IRU�FOLPDWH�FKDQJH�WLPH�IUDPHV�DQG�XQFHUWDLQW\ 
�� 'HYHORSLQJ�VSHFLILF�ORFDO�DGDSWDWLRQ�SODQV 
�� ,QWHJUDWLQJ�FOLPDWH�FKDQJH�LQWR�H[LVWLQJ�V\VWHPV 
�� 5HWKLQNLQJ�EXVLQHVV�DV�XVXDO� 
(DFK�RI�WKH�ODVW�ILYH�SRLQWV�LV�D�FRPSRQHQW�RI�XQGHUVWDQGLQJ�DQG�DGDSWLQJ�WKH�ILUVW��YXOQHUDEOH�
SRSXODWLRQV��6LPSO\�SXW��DGDSWDWLRQ�UHVSRQVH�DFWLRQ�QHHGV�WR�EH�SULRULWLVHG�IRU�SRSXODWLRQV�DW�
ULVN�IURP�FOLPDWH�FKDQJH�LPSDFWV��

(DFK�RI�WKHVH�DUHDV�KDV�UHVHDUFK�JDSV��DQG�UDLVHV�TXHVWLRQV��4XHVWLRQV�IRU�HDFK�DUHD�DUH�
VXJJHVWHG�EHORZ��

Impact of infrastructure failure on populations 
7KHUH�DUH�EDVLF�JDSV�LQ�NQRZOHGJH�KHUH�RQ�WKH�TXDQWXP�RI�LPSDFW�RQ�SRSXODWLRQ�JURXSV��6RPH�
RI�WKH�PRUH�VHYHUH�IRUPV�RI�LPSDFW��VXFK�DV�FRDVWDO�LQXQGDWLRQ��RU�WKH�LPSDFW�RI�FOLPDWH�FKDQJH�
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RQ�ZDWHU�VXSSOLHV��DUH�EHWWHU�XQGHUVWRRG�WKDQ�RWKHUV��7KHUH�LV�D�FRPPRQ�YLHZ�WKDW�PRUH�
UHPRWH�FRPPXQLWLHV��ZKLFK�KDYH�OHVV�LQIUDVWUXFWXUH��DUH�OHVV�YXOQHUDEOH�WR�WKH�ORVV�RI�WKH�
LQIUDVWUXFWXUH�WKH\�KDYH��+RZHYHU��WKLV�K\SRWKHVLV�KDV�QRW�EHHQ�WHVWHG��QRU�KDV�WKHLU�
YXOQHUDELOLW\�WR�WKH�IDLOXUH�RI�FHQWUDOLVHG�LQIUDVWUXFWXUH�WKDW�VHUYHV�WKHP�UHPRWHO\��LQ�SDUWLFXODU�
WUDQVSRUW�LQIUDVWUXFWXUH�DQG�FHQWUDO�KHDOWK�LQIUDVWUXFWXUH��$Q�DQDO\VLV�RI�WKH�GLIIHUHQW�SRSXODWLRQV�
LQ�HDFK�FRXQWU\�ZRXOG�HQDEOH�WKHVH�DVVHVVPHQWV�WR�EH�XQGHUWDNHQ��

Infrastructure impacts on other infrastructure 
7KHUH�LV�DV�\HW�QR�FRPSOHWH�PDSSLQJ�RI�WKH�LQWHUGHSHQGHQF\�RI�LQIUDVWUXFWXUH�FRPSRQHQWV��WKH�
ZD\�LQ�ZKLFK�DLUSRUWV�GHSHQG�RQ�SRZHU��URDGV�DQG�,7&��WKH�ZD\�LQ�ZKLFK�WRXULVP�GHSHQGV�RQ�
DLUSRUW�DQG�SRUWV��WKH�ZD\�LQ�ZKLFK�SRUWV�GHSHQG�RQ�ZRUNHU�SRSXODWLRQV�UHVLGHQW�LQ�YXOQHUDEOH�
VHWWOHPHQWV��DQG�VR�IRUWK��6XFK�D�PDS�RI�LQWHUGHSHQGHQFLHV�QHHGV�WR�EH�GHYHORSHG��7KH�
PDWULFHV�LQ�WKLV�SDSHU�DUH�FRQFHSWXDO��7KH\�GR�QRW�UHIOHFW�WKH�SDUWLFXODU�LQIUDVWUXFWXUH�V\VWHPV�
RI�W\SLFDO�3,&76��7KHUHIRUH�VXFK�PDSV�QHHG�WR�EH�GRQH�DW�WKH�OHYHO�RI�WKH�3,&7��DQG�ZLWKLQ�WKH�
3,&7�DW�WKH�OHYHO�RI�WKH�LVODQG�FRPPXQLW\���

)URP�SRSXODWLRQ�LPSDFW�PDSV��DQG�LQWHUGHSHQGHQF\�PDSV��WKH�QH[W�TXHVWLRQ�WKDW�VKRXOG�EH�
DVFHUWDLQHG�LV��:KDW�LV�WKH�PRVW�FULWLFDO�LQIUDVWUXFWXUH�IRU�YXOQHUDEOH�FRPPXQLWLHV�DQG�KRZ�LV�
WKDW�LPSDFWHG�E\�WKH�IDLOXUH�RI�RWKHU�LQIUDVWUXFWXUH"�)RU�H[DPSOH��LI�WKH�ZKDUI�LV�GDPDJHG�E\�
VWRUPV��KRZ�GRHV�WKH�FRPPXQLW\�JHW�IXHO�WR�UXQ�D�VPDOO�ZDWHU�VXSSO\"�:KDW�EDFN�XS�V\VWHP�
FDQ�EH�SXW�LQ�SODFH��H�J��D�KDQG�SXPS"�

Planning for climate change time frames and uncertainty 
2QFH�WKH�WRWDOLW\�RI�LPSDFW�RQ�FRPPXQLWLHV�LV�PDSSHG��FRPPXQLWLHV�FDQ�EH�LQIRUPHG��$FWXDO�
UHVSRQVH�GHFLVLRQV�ZLOO�PRVW�OLNHO\�KDYH�WR�EH�PDGH�E\�GLIIHUHQW�OHYHOV�RI�JRYHUQPHQW��YLOODJH��
SURYLQFLDO�DQG�QDWLRQDO�JRYHUQPHQWV��,Q�RUGHU�WR�PDNH�DGDSWDWLRQ�SODQV��HDFK�OHYHO�RI�
JRYHUQPHQW�ZLOO�QHHG�WR�EH�SURYLGHG�ZLWK�D�VHW�RI�YDOLGDWHG�UHVSRQVH�VWUDWHJLHV�RU�WRROV��
,GHQWLI\LQJ��GRFXPHQWLQJ�DQG�YDOLGDWLQJ�WKHVH�WRROV�IRUPV�DQRWKHU�LPSRUWDQW�DYHQXH�RI�
UHVHDUFK��

:KDW�DUH�NH\�DFWLYLWLHV�WKDW�UHPRWH�FRPPXQLWLHV�QHHG�WR�XQGHUWDNH�QRZ�LQ�RUGHU�WR�SODQ�IRU�
IXWXUH�FOLPDWH�LPSDFWV"�:KDW�DFWLYLWLHV�FDQ�WKH\�GHOD\�XQWLO�ODWHU"�)RU�H[DPSOH��SODQWLQJ�
PDQJURYHV�QRZ�ZLOO�SURYLGH�VXIILFLHQW�WLPH�IRU�WKHP�WR�VHWWOH�DQG�JURZ�VR�WKDW�WKH\�FDQ�SURYLGH�
D�VWURQJ�GHIHQFH�PHFKDQLVP�LQ�\HDUV�WR�FRPH��$�MHWW\�WKDW�LV�ORFDWHG�LQ�D�SDUWLFXODUO\�YXOQHUDEOH�
VLWH�PD\�EH�EHWWHU�SODFHG�DW�DQRWKHU�ORFDWLRQ��EXW�WKLV�FRXOG�EH�GRQH�RQFH�WKH�H[LVWLQJ�MHWW\�LV�
SDVW�LV�XVHIXO�OLIH��7KHVH�W\SH�RI�VROXWLRQV�QHHG�WR�EH�H[SORUHG�DQG�VKDUHG�DURXQG�WKH�UHJLRQ��

Developing specific local adaptation plans 
'LIIHUHQW�OHYHOV�RI�JRYHUQPHQW�ZLOO�KDYH�GLIIHUHQW�FDSDFLWLHV�WR�SODQ�DQG�LPSOHPHQW�DGDSWDWLRQ��
6RFLDO�DQG�PDQDJHPHQW�UHVHDUFK�LV�UHTXLUHG�WR�XQGHUVWDQG��:KDW�LV�WKH�H[LVWLQJ�FDSDFLW\"�
+RZ�FDQ�SODQQLQJ�DQG�DGDSWDWLRQ�EH�EXLOW�DURXQG�WKDW�FDSDFLW\"�:KDW�DGGLWLRQDO�FDSDFLW\�LV�
UHTXLUHG��DQG�KRZ�FDQ�WKDW�EH�HIILFLHQWO\�GHOLYHUHG"�

Integrating climate change into existing systems 
7KURXJKRXW�WKH�DERYH��WKHUH�LV�D�ULVN�WKDW�DQVZHUV�ZLOO�EH�GHYHORSHG�ZKLFK�DUH�VLPSO\�VHSDUDWH�
DQG�DGGLWLRQDO�WR�WKH�H[LVWLQJ�LQIUDVWUXFWXUH�ILQDQFLDO�DQG�PDQDJHULDO�ORDG��6XFK�XQLQWHJUDWHG�
DQVZHUV��UHSUHVHQWLQJ�DQ�DGGLWLYH�GHVLJQ�DSSURDFK��ZLOO�EH�LQKHUHQWO\�DW�ULVN�RI�EHLQJ�LQHIILFLHQW��



�������� Infrastructure and Climate Change in the Pacific 
���

7KH\�DUH�DOVR�LQKHUHQWO\�DW�ULVN�RI�EHLQJ�GLIILFXOW�WR�LPSOHPHQW��7KHUHIRUH��D�NH\�OLQH�RI�LQTXLU\�
ZLOO�EH�KRZ�WR�UHGHVLJQ�H[LVWLQJ�V\VWHPV�VR�DV�WR�LQWHJUDWH�FOLPDWH�FKDQJH�DGDSWDWLRQ�LQWR�WKH�
ZKROH�RI�OLIH�DQG�ZKROH�RI�SXUSRVH�DSSURDFK� 

Rethinking business as usual 
7KURXJKRXW�WKLV�VHULHV�RI�TXHVWLRQV��WKHUH�LV�D�ULVN�WKDW�DQVZHUV�WKDW�DUH�GHYHORSHG�ZLOO�QRW�EH�
LPSOHPHQWDEOH�ZLWKLQ�WKH�IUDPHZRUN�RI�KLVWRULF�³EXVLQHVV�DV�XVXDO´�LQ�WKH�3DFLILF��3DUDOOHO�WR�WKH�
DERYH�VWUDQGV�RI�UHVHDUFK��DQ�RQJRLQJ�DQG�VHSDUDWH�OLQH�RI�LQTXLU\�PXVW�EH�DVNLQJ��ZKDW�DUH�
WKH�PDMRU�ULVNV�WR�FKDQJH�ZLWKLQ�H[LVWLQJ�JRYHUQDQFH��VRFLR�WHFKQLFDO��DQG�FXOWXUDO�V\VWHPV"�
+RZ�FDQ�WKHVH�ULVNV�EHVW�EH�DPHOLRUDWHG��WKURXJK�FKDQJH�LQ�V\VWHPV��RU�FKDQJHV�LQ�DSSURDFK"�

5.3 Technical standards and innovations 
,Q�6HFWLRQ����ZH�GHILQHG�ILYH�VWUDWHJLF�RSWLRQV�IRU�DGDSWLRQ�UHVSRQVH��(DFK�RI�WKHVH�FDOOV�IRU�
QHZ�WHFKQLFDO�VWDQGDUGV��DQG�LQQRYDWLRQV�LQ�WKH�GHVLJQ�DQG�H[HFXWLRQ�RI�LQIUDVWUXFWXUH��7KH�ILYH�
VWUDWHJLF�RSWLRQV�ZHUH�KDUGHQLQJ��UHORFDWLRQ��DOWHUQDWLYHV��UHVLOLHQFH��DQG�HQYLURQPHQWDO�
PDQDJHPHQW��(DFK�RI�WKHVH�FDWHJRULHV�UHTXLUHV�VLJQLILFDQW�LQIRUPDWLRQ�WKDW�FDQ�EH�VXSSRUWHG�
E\�IXUWKHU�UHVHDUFK�DQG�LV�D�SDFNDJH�RI�ZRUN�LQ�LWVHOI��$�VHULHV�RI�TXHVWLRQV�KDYH�EHHQ�LGHQWLILHG�
WKDW�H[SORUH�GLIIHUHQW�IDFHWV�RI�WKDW�FOLPDWH�FKDQJH�DGDSWDWLRQ�DSSURDFK��5HVHDUFK�WKDW�
DQVZHUV�WKHVH�VHWV�RI�TXHVWLRQV�ZRXOG�DVVLVW�GHFLVLRQ�PDNHUV�DQG�HQJLQHHUV�LQ�GHWHUPLQLQJ�
WKH�RSWLPXP�DGDSWDWLRQ�VWUDWHJ\�IRU�DGDSWDWLRQ�DVVHWV�XVLQJ�RQH�RU�DOO�RI�WKH�DERYH�RSWLRQV��

Hardening 
(DUO\�DWWHPSWV�DW�VLPSOH�KDUGHQLQJ�DV�DQ�DGDSWDWLRQ�UHVSRQVH�VXJJHVW�WKDW�DORQH��WKLV�
UHVSRQVH�ZLOO�EH�H[SHQVLYH��DQG�LQ�VRPH�FDVHV�FUHDWH�DGGLWLRQDO�SUREOHPV��VXFK�DV�ZKDUYHV�
WKDW�DUH�WRR�KLJK�IRU�H[LVWLQJ�ZDWHU�OHYHOV��GUDLQV�WKDW�GRQ¶W�IOXVK�QDWXUDOO\��5HVHDUFK�RQ�H[LVWLQJ�
LQIUDVWUXFWXUH�DQG�LQIUDVWUXFWXUH�W\SHV�QHHGV�WR�DVN�IRU�HDFK�W\SH��ZKDW�NLQG�RI�KDUGHQLQJ�LV�
FRVW�HIIHFWLYH"�$QG�ZKHUH�LW�LV�FRVW�HIIHFWLYH��ZKDW�IRUP�VKRXOG�WKDW�KDUGHQLQJ�WDNH��7KDW�
UHVHDUFK�ZLOO�UHVXOW�LQ�D�VHW�RI�WHFKQLFDO�GHVLJQ�VROXWLRQV�IRU�FOLPDWH�FKDQJH�DGDSWDWLRQ��

+RZHYHU��PXFK�RI�WKH�LQIUDVWUXFWXUH�LQ�3,&76²LQ�SDUWLFXODU�PDQ\�VPDOO�EXLOGLQJV²DUH�QRW�
SURIHVVLRQDOO\�GHVLJQHG��+HUH��D�GLIIHUHQW�VHW�RI�VROXWLRQV�ZLOO�QHHG�WR�EH�GHYHORSHG��2XW�RI�WKH�
VROXWLRQV��WZR�TXHVWLRQV�FDQ�EH�DVNHG��

�� :KDW�NLQGV�RI�SODQQLQJ�DQG�EXLOGLQJ�UHJXODWLRQV�DUH�DSSURSULDWH�IRU�UHPRWH�FRPPXQLWLHV�DQG�
FDQ�IHDVLEO\�EH�LPSOHPHQWHG" 

�� +RZ�FDQ�VXFK�SODQV�DQG�UHJXODWLRQV�EH�DGPLQLVWHUHG�JLYHQ�WKH�FXUUHQW�FRQVWUDLQWV�RI�
JHRJUDSK\��FDSDFLW\��HGXFDWLRQ�DQG�ILQDQFH" 

5HJXODWLRQV�ZLWKRXW�UHDOLVWLF�HQIRUFHPHQW�SURFHVVHV�DQG�UHVRXUFHV�GR�QRW��LQ�WKHPVHOYHV��
FRQVWLWXWH�DGDSWDWLRQ��

Relocation (and location) 
5HORFDWLRQ�LV�SRWHQWLDOO\�WKH�PRVW�VXVWDLQDEOH�RI�VROXWLRQV��EHFDXVH�LW�LQYROYHV�PRYLQJ�WKH�
LQIUDVWUXFWXUH�DZD\�IURP�WKH�WKUHDW��

�
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7KH�NH\�TXHVWLRQV�RI�UHORFDWLRQ��RU�WKH�ORFDWLRQ�RI�QHZ�IDFLOLWLHV��DUH��

�� )RU�ZKDW�NLQGV�RI�LQIUDVWUXFWXUH�LV�WKLV�NLQG�RI�H[SHQVH�OLNHO\�WR�EH�HFRQRPLFDO" 
�� +RZ�PXFK�LQIUDVWUXFWXUH�IXQGLQJ�FDQ�EH�VDYHG�XVLQJ�VLPSOH�UHORFDWLRQ" 
5HORFDWLRQ�FDQ�EH�H[SHQVLYH�EHFDXVH�LW�LQYROYHV�DEDQGRQLQJ�RQH�VLWH�LQ�IDYRXU�RI�DQRWKHU��7KLV�
UDLVHV�D�IXUWKHU�TXHVWLRQ��

�� :KDW�DUH�WKH�VWUDWHJLHV�DYDLODEOH�IRU�DPHOLRUDWLQJ�WKH�H[SHQVH���IRU�H[DPSOH�SRVWSRQLQJ�WKH�
UHORFDWLRQ�XQWLO�WKH�FXUUHQW�DVVHW�LV�ZHOO�LQWR�LWV�OLIHVSDQ" 

�� 5HORFDWLRQ�UHTXLUHV�D�WUDQVLWLRQ�EHWZHHQ�ROG�LQIUDVWUXFWXUH�EHLQJ�DOORZHG�WR�UXQ�GRZQ��DQG�
LQYHVWPHQW�LQ�QHZ�LQIUDVWUXFWXUH�LQVWHDG�RI�PDLQWHQDQFH�DQG�UHSODFHPHQW�RI�WKH�ROG��:KDW�
LV�WKH�PRVW�HFRQRPLFDO�ZD\�RI�PDQDJLQJ�VXFK�D�WUDQVLWLRQ" 

7KH�TXHVWLRQ�RI�ORFDWLRQ�FDQ�EH�GHWHUPLQHG�DW�D�IDFLOLW\�VSHFLILF�OHYHO��%HWWHU��WKRXJK��LV�WR�
GHWHUPLQH�VDIH�ORFDWLRQV�IRU�D�ZKROH�LVODQG��DW�WKH�OHYHO�RI�SROLF\�DQG�SODQQLQJ��7KLV�ODUJHU�VFDOH�
DSSURDFK�UHTXLUHV�LQYHVWLJDWLRQ�RI�WKH�IROORZLQJ�TXHVWLRQV��

�� :KDW�SODQQLQJ�UXOHV�QHHG�WR�EH�LQVWLWXWHG�WR�JXLGH�WKH�IXWXUH�ORFDWLRQ�RI�LQIUDVWUXFWXUH" 
�� :KDW�GRHV�WKH�UHORFDWLRQ�RSWLRQ�GHPDQG�RI�SODQQLQJ��ODQG�PDQDJHPHQW��ODQG�WHQXUH��DQG�

JRYHUQPHQW�QHJRWLDWLRQV" 
,Q�WKH�3DFLILF��UHORFDWLRQ�ZLOO�TXLFNO\�UXQ�LQWR�WKH�LVVXHV�DVVRFLDWHG�ZLWK�WKH�LQGLJHQRXV�
WUDGLWLRQDO�ODQG��'HVSLWH�WKH�SHUFHSWLRQ�RI�LQGLJHQRXV�ODQG�V\VWHPV�DV�EHLQJ�LQWUDFWDEOH��WKLV�LV�
QRW�DOZD\V�WKH�FDVH��,W�LV�JHQHUDOO\�WKH�FDVH�ZKHUH�DQ�RXWVLGH�DFWRU�LV�SHUFHLYHG�DV�EHLQJ�WKH�
RZQHU�DQG�EHQHILFLDU\�RI�ZKDW�ZLOO�EH�GRQH�ZLWK�WKH�ODQG��,Q�VXFK�FDVHV��WUDGLWLRQDO�ODQGRZQHUV�
WDNH�YHU\�UDWLRQDO�DVVHW�PDQDJHPHQW�WDFWLFV�RI�H[WUDFWLQJ�DV�PXFK�UHQW�DV�SRVVLEOH��7KH�NH\�LV�
WR�FRQVLGHU�WKLV�TXHVWLRQ�RI�RZQHUVKLS�DQG�EHQHILW��

�� :KHQ�ORFDWLRQ�RI�QRQ�JRYHUQPHQW�DVVHWV��VXFK�DV�FKXUFKHV��LV�GRQH�LQ�UXUDO�DUHDV�XVLQJ�
UXUDO�ODQG�WHQXUH�V\VWHPV��KRZ�GRHV�WKH�H[LVWLQJ�ODQG�WHQXUH�V\VWHP�DOORZ�IRU�WKLV" 

�� &DQ�WKHVH�ORFDO�V\VWHPV�EH�DGDSWHG�WR�FOLPDWH�FKDQJH�VWUDWHJLHV" 

Alternatives 
*RYHUQPHQW��SODQQHUV�DQG�GHVLJQHUV�KDYH�D�VWDQGDUG�VHW�RI�LQIUDVWUXFWXUH�VROXWLRQV�LQ�PLQG�
ZKHQ�GRLQJ�WKHLU�ZRUN��$V�FOLPDWH�FKDQJH�LPSDFWV��RQ�WRS�RI�RWKHU�GLIILFXOWLHV�LQ�GD\�WR�GD\�
RSHUDWLRQ��DQ\�GLVDVWHU�LPSDFWV�PD\�SXVK�VRPH�RI�WKHVH�PRGHOV�WR�WKH�³WLSSLQJ�SRLQW´�ZKHUH�
DOWHUQDWLYHV�DUH�PRUH�HFRQRPLFDO��

5HVHDUFK�LV�UHTXLUHG�WR�LGHQWLI\��

�� *LYHQ�UHPRWH�UXUDO�HFRQRPLFV��EDVLF�OLIH�DFWLYLWLHV��DQG�JRYHUQPHQW�VHUYLFHV��ZKDW�
DOWHUQDWLYH�LQIUDVWUXFWXUH�IRUPV�DUH�OLNHO\�WR�EH�VXVWDLQDEOH�XQGHU�D�FOLPDWH�FKDQJH�
VFHQDULR" 

�� :KDW�LV�WKH�UHODWLYH�FRVW�RI�PRYLQJ�WR�DOWHUQDWLYHV��YHUVXV�KDUGHQLQJ�RU�UHORFDWLRQ" 

Resilience 
,W�LV�GLIILFXOW��LI�QRW�LPSRVVLEOH��WR�EXLOG�FRPPXQLW\�UHVLOLHQFH�EDVHG�RQ�WKH�ZHDNQHVVHV�RI�D�
FRPPXQLW\��$�VWUHQJWKV�EDVHG�DSSURDFK�LV�UHTXLUHG��,I�D�YLOODJH�LV�VNLOOHG�LQ�ERDW�EXLOGLQJ�DQG�
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KDQGOLQJ��EXW�QRW�LQ�URDG�EXLOGLQJ�RU�PDLQWHQDQFH��LW�LV�EHWWHU�WR�GHSHQG�RQ�WKH�IRUPHU��WKDQ�WKH�
ODWWHU���

%DVLF�UHVHDUFK�LV�UHTXLUHG�LQWR�WKH�XQGHUVWDQGLQJ�WKH�VWUHQJWKV�RI�UXUDO�FRPPXQLWLHV�XSRQ�
ZKLFK�UHVLOLHQFH�VWUDWHJLHV�FDQ�EH�EDVHG��2QFH�WKHVH�DUH�LGHQWLILHG��UHVHDUFK�LQWR�VXFFHVVIXO�
SURJUDPV�LQ�WKH�3,&7V�DQG�EH\RQG�LV�UHTXLUHG�WR�XQGHUVWDQG�KRZ�*RYHUQPHQW�FDQ�EHVW�
VXSSRUW�DQG�GHYHORS�WKHVH�VWUHQJWKV��:KDW�DJHQFLHV�LQ�JRYHUQPHQW�DUH�FDSDEOH�RI�UHDFKLQJ�
GRZQ�LQWR�FRPPXQLWLHV"�:KDW�LV�WKH�VFRSH��UROH�DQG�FDSDFLW\�RI�FLYLO�VRFLHW\�LQ�GHYHORSLQJ�DQG�
LPSOHPHQWLQJ�UHVLOLHQFH"�+RZ�FDQ�UHVLOLHQFH�EH�FRRUGLQDWHG�DQG�PDLQWDLQHG�RYHU�ORQJ�WLPH�
VFDOHV��ZKLOH�PRVW�DFWRUV�DUH�GLVWUDFWHG�E\�WKH�XUJHQF\�RI�GDLO\�SUREOHPV�DQG�FKDOOHQJHV"�

%XLOGLQJ�FRPPXQLW\�UHVLOLHQFH�LV�KDOI�WKH�HTXDWLRQ��7KH�RWKHU�KDOI�LV�GHVLJQLQJ�LQIUDVWUXFWXUH�WKDW�
WDSV�WKDW�UHVLOLHQFH��*LYHQ�WKH�UHVLOLHQFH�FDSDFLWLHV�RI�ORFDO�FRPPXQLWLHV��ZKDW�IRUPV�RI�
LQIUDVWUXFWXUH�DUH�PRVW�DPHQDEOH�WR�WKH�XVH�RI�ORFDO�UHVLOLHQFH�IRU�D�ORZHU�RYHUDOO�OLIHF\FOH�
FRVW�EHQHILW"�:KDW�DUH�VPDOOHU��OLJKWHU��FKHDSHU�IRUPV�RI�LQIUDVWUXFWXUH�WKDQ�FDQ�EH�PRUH�
HIIHFWLYHO\�SDUW�RI�D�UHVLOLHQFH�VWUDWHJ\"��

Environmental management 
7KHUH�DUH�VWURQJ�FDOOV�IRU�JRRG�HQYLURQPHQWDO�PDQDJHPHQW�RI�WKH�IUDJLOH�HFRORJLHV�RI�WKH�
3,&7V��+RZHYHU��WKHVH�KDYH�QRW�LQ�JHQHUDO�ORRNHG�DW�KXPDQ�EXLOW�LQIUDVWUXFWXUH�DV�SDUW�RI�WKH�
WRWDO�HFRORJ\��DQG�DVNHG��:KDW�IRUPV�RI�HQYLURQPHQWDO�PDQDJHPHQW�FDQ�EH�LQVWLWXWHG�LQ�RUGHU�
WR�SURWHFW�LQIUDVWUXFWXUH"��

)XUWKHU�UHVHDUFK�FDQ�H[WHQG�WKH�GRPDLQ�RI�HQYLURQPHQWDO�PDQDJHPHQW�WR�LQFOXGH�WKH�EXLOW�DV�
ZHOO�DV�WKH�QDWXUDO�HQYLURQPHQW��DV�D�VWDEOH��SURWHFWHG�V\VWHP��7KHUH�DUH�REYLRXV�TXHVWLRQV�RI�
PDQDJHPHQW�VWUXFWXUH��FRVWV��EHQHILWV�DQG�UHODWLYH�HIILFLHQF\�FRPSDUHG�WR�RWKHU�DSSURDFKHV��
DQG�WKH�PDQ\�WHFKQLFDO�LVVXHV�WKDW�ZLOO�DULVH�LQ�DQ�LQWHJUDWLRQ�RI�WKH�WZR�V\VWHPV��7KHVH�DUH�DOO�
PDQDJHDEOH�E\�VFLHQWLILF��WHFKQLFDO�DQG�SURIHVVLRQDO�DSSURDFKHV��

0RUH�GLIILFXOW�ZLOO�EH�WKH�IDFW�WKDW�VXFK�LQWHJUDWHG�HQYLURQPHQWDO�PDQDJHPHQW�ZLOO�UHTXLUH�D�
FURVV�VHFWRUDO��FURVV�GHSDUWPHQWDO�DSSURDFK��$WWHQWLRQ�ZLOO�KDYH�WR�EH�SDLG�WR�WKH�H[LVWLQJ�VLORV�
RQ�ERWK�WKH�GRQRU�DQG�3,&7�JRYHUQPHQW�VLGHV��DQG�ZKHUH�WKHVH�VLORV�DQG�WUDGLWLRQDO�
SURJUDPPDWLF�ERXQGDULHV�QHHG�WR�EH�FKDQJHG�LQ�RUGHU�WR�HQDEOH�HIIHFWLYH�WRWDO�HQYLURQPHQWDO�
PDQDJHPHQW��

5.4 Development and management of infrastructure 
,Q�6HFWLRQ����ZH�LGHQWLILHG�IRXU�OHDG�DFWRUV�LQYROYHG�LQ�DQ\�DGDSWLRQ�RI�LQIUDVWUXFWXUH�WR�FOLPDWH�
FKDQJH��7KHVH�ZHUH��

�� *RYHUQPHQW 
�� )XQGHU 
�� ,PSOHPHQWLQJ�DJHQF\ 
�� 5HVHDUFK�FRPPXQLW\ 
7KH�FOLPDWH�FKDQJH�FKDOOHQJH�FUHDWHV�QHZ�GHPDQGV�IRU�WKH�ZD\�LQ�ZKLFK�HDFK�RI�WKHVH�DFWRUV�
DSSURDFKHV�LWV�UROH�LQ�WKH�LQIUDVWUXFWXUH�GHYHORSPHQW�DQG�PDQDJHPHQW�F\FOH��7KHVH�QHZ�
GHPDQGV�LQ�WXUQ�UDLVH�TXHVWLRQV�DERXW�WKH�UROH�DQG�RSHUDWLRQ�RI�HDFK�DFWRU���6HFWLRQ���DOVR�
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LGHQWLILHG�WKDW�SODQQLQJ��RSHUDWLRQ�DQG�PDLQWHQDQFH�ZDV�D�NH\�DFWLYLW\�JRLQJ�IRUZDUG�LQ�EHLQJ�
DEOH�WR�DGDSW�WR�FOLPDWH�FKDQJH��7KHUHIRUH��WKH�IROORZLQJ�TXHVWLRQV�UHODWH�WR�WKH�UROH�RI�WKH�
GLIIHUHQW�DFWRUV�ZLWK�UHVSHFW�WR�LPSURYLQJ�WKHVH�SURFHVVHV��7KHVH�TXHVWLRQV�IRUP�WKH�EDVLV�RI�
UHVHDUFK�WR�LQFRUSRUDWH�LPSURYHG�SODQQLQJ��RSHUDWLRQ�DQG�PDLQWHQDQFH�LQWR�WKH�3,&7�VLWXDWLRQ��

Government 
:KDW�SROLFLHV�GR�JRYHUQPHQWV�QHHG�WR�SXW�LQ�SODFH�WR�HQFRXUDJH�LQIUDVWUXFWXUH�GHSDUWPHQWV�WR�
GHYHORS�DVVHW�PDQDJHPHQW�SODQV�DQG�XQGHUVWDQG�KRZ�WR�RSWLPLVH�FRVW�HIIHFWLYHO\�WKH�
RSHUDWLRQ�PDLQWHQDQFH�UHQHZDO�UHSODFHPHQW�EDODQFH"�7KLV�UHTXLUHV�VWUDWHJLF�SODQV�WR�EH�
GHYHORSHG�IRU�DOO�LQIUDVWUXFWXUH�DVVHWV��

Funder 
+RZ�FDQ�IXQGHUV�DOWHU�WKHLU�SURFHVVHV�WR�HQFRXUDJH�3,&7V�WR�LPSURYH�WKHLU�SODQQLQJ��RSHUDWLRQ�
DQG�PDLQWHQDQFH�SUDFWLFHV�UDWKHU�WKDQ�ZDLWLQJ�IRU�H[LVWLQJ�LQIUDVWUXFWXUH�WR�GHWHULRUDWH�DQG�VHHN�
IXQGLQJ�WR�UHSODFH�RU�XSJUDGH�WKLV�H[LVWLQJ�DVVHWV���

Implementing agency 
7KH�PDLQ�FKDOOHQJHV�IDFLQJ�LPSOHPHQWLQJ�DJHQFLHV�DUH��ODFN�RI�RYHUDOO�JRYHUQPHQW�LQWHJUDWLRQ�
RI�DGDSWDWLRQ�UHVSRQVH��ODFN�RI�VNLOOV�DQG�UHVRXUFHV�WR�FDOO�XSRQ�IRU�GHVLJQ�DQG�LPSOHPHQWDWLRQ��
ODFN�RI�FOHDU�RYHUDOO�SODQQLQJ�DQG�GHVLJQ��.H\�TXHVWLRQV�IRU�UHVHDUFK�DUH��ZKHUH�LQ�WKH�
JRYHUQPHQW�VKRXOG�LQIUDVWUXFWXUH�DGDSWDWLRQ�EH�FRRUGLQDWHG"�:KDW�OHJDO�LQVWUXPHQWDOLW\�LV�
UHTXLUHG�WR�PDNH�FRRUGLQDWLRQ�HIIHFWLYH�LQ�WKH�3,&7�FRQWH[W"�:KDW�VWUDWHJLHV�ZLOO�PRVW�FRVW�
HIIHFWLYHO\�DPHOLRUDWH�WKH�V\VWHPLF�VKRUWDJH�RI�KLJKO\�VNLOOHG�SURIHVVLRQDO�VWDII�DOVR�IDPLOLDU�ZLWK�
WKH�3,&7�VRFLDO�DQG�HQYLURQPHQWDO�FRQWH[W"�

Research community 
7KH�PDLQ�FKDOOHQJHV�IDFLQJ�WKH�UHVHDUFK�FRPPXQLW\�DUH��DQ�XQFHUWDLQ�IXQGLQJ�VWUHDP��RIWHQ�
WLHG�WR�WKH�LPPHGLDWH�UHTXLUHPHQWV�RI�3,&76��DQG�QRW�WR�WKH�ORQJ�WHUP�UHTXLUHPHQWV�RI�FOLPDWH�
FKDQJH�DGDSWDWLRQ��DQ�KLVWRULFDO�FRQWH[W�WKDW�KDV�IRFXVHG�RQ�WKH�QDWXUDO�SKHQRPHQRQ�RI�
FOLPDWH�FKDQJH��DQG�KDV�QRW�\HW�EXLOW�FDSDFLW\�LQ�WKH�FURVV�GLVFLSOLQDU\�QDWXUDO�VRFLDO�WHFKQLFDO�
UHVHDUFK�UHTXLUHG�WR�LQIRUP�DGDSWDWLRQ��7KH�NH\�TXHVWLRQV�KHUH�DUH�LQ�WKH�DUHD�RI�UHVHDUFK�
SURJUDPPLQJ�DQG�LQVWLWXWLRQDO�SODQQLQJ��DQG�RI�GHILQLQJ�HIIHFWLYH�OLQNDJHV�EHWZHHQ�UHVHDUFKHUV��
JRYHUQPHQW��SURIHVVLRQDOV��DQG�FRPPXQLWLHV��7KLV�UHTXLUHV�UHVHDUFK�LQ�WKH�DUHD�RI�JRYHUQDQFH��

7KHUH�DUH�NQRZOHGJH�JDSV�LQ�HDFK�RI�WKH�WKUHH�VWHSV�PHQWLRQHG�DERYH��XQGHUVWDQGLQJ�LPSDFW��
GHFLGLQJ�DGDSWDWLRQ�VWUDWHJLHV��DQG�VWUHQJWKHQLQJ�DGDSWDWLRQ�FDSDFLW\��)RU�WKH�3DFLILF�,VODQGV��
HDFK�RI�WKHVH�VWHSV�LQYROYHV�HQWHULQJ�LQWR�QHZ�WHUULWRU\�DQG�WKH�SDUWLFXODU�FLUFXPVWDQFHV�RI�WKH�
3DFLILF�,VODQGV�PHDQV�WKDW�PDLQODQG�VWUDWHJLHV�DQG�NQRZOHGJH�ZLOO�RIWHQ�QRW�DSSO\��,Q�WKH�UHDOP�
RI�SRSXODWLRQ�LPSDFW�DQG�SULRULWLVDWLRQ��WKH�NH\�DUHDV�IRU�LQYHVWLJDWLRQ�DUH��LPSDFW�RI�
LQIUDVWUXFWXUH�RQ�SRSXODWLRQV��LQIUDVWUXFWXUH�LPSDFWV�RQ�RWKHU�LQIUDVWUXFWXUH��SODQQLQJ�IRU�GRPDLQ�
FKDQJH�WLPH�IUDPHV�DQG�XQFHUWDLQW\��GHYHORSLQJ�VSHFLILF�ORFDO�DGDSWDWLRQ�SODQV��LQWHJUDWLQJ�
FOLPDWH�FKDQJH�LQWR�H[LVWLQJ�V\VWHPV��DQG�UHWKLQNLQJ�EXVLQHVV�DV�XVXDO��,Q�WKH�GRPDLQ�RI�
VWUDWHJ\�RSWLRQV��WKH�PDLQ�DUHDV�DUH�KDUGHQLQJ��UHORFDWLRQ��DOWHUQDWLYHV��UHVLOLHQFH�DQG�QDWXUDO�
V\VWHPV��,Q�WKH�GRPDLQ�RI�LPSOHPHQWDWLRQ�FDSDFLW\��WKH�PDLQ�DUHDV�IRU�UHVHDUFK�DUH�WKH�
FDSDFLW\�JDSV�LQ�HDFK�RI�WKH�PDLQ�DFWRUV��JRYHUQPHQWV��IXQGHUV��LPSOHPHQWLQJ�DJHQFLHV��DQG�
WKH�UHVHDUFK�FRPPXQLW\�LWVHOI��
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7KLV�SDSHU�KDV�KLJKOLJKWHG�WKUHH�PDMRU�DUHDV�RI�UHVHDUFK�WKDW�DUH�FULWLFDO�IRU�3,&7V�JRLQJ�
IRUZDUG�LQ�DQ�HQYLURQPHQW�WKDW�ZLOO�EH�LPSDFWHG�E\�FOLPDWH�FKDQJH��DQG�KLJKOLJKWHG�D�VHULHV�RI�
VXE�TXHVWLRQV�WKDW�FDQ�EH�H[SORUHG�DV�SDUW�RI�WKLV�UHVHDUFK��7KHUH�DUH�PDQ\�IDFHWV�RI�WKH�
FOLPDWH�FKDQJH�LQIUDVWUXFWXUH�UHODWLRQVKLS�WKDW�FDQ�EH�H[SORUHG��EXW�WKHVH�DUH�GHHPHG�WR�EH�
SULRULW\�DUHDV��7KLV�UHVHDUFK�ZLOO�SURYLGH�D�IRXQGDWLRQ�IRU�3,&7V�WR�PDNH�GHFLVLRQV�UHJDUGLQJ�
LQYHVWPHQW�LQ�LQIUDVWUXFWXUH�DQG�LWV�PDQDJHPHQW��,QFUHDVHG�NQRZOHGJH�LQ�WKHVH�DUHDV�DQG�
HYHQ�PRUH�LPSRUWDQWO\��HIIHFWLYH�LPSOHPHQWDWLRQ�RI�WKH�UHVXOWV�ZLOO�SXW�3,&7V�LQ�D�PXFK�EHWWHU�
SRVLWLRQ�WR�UHVSRQG�WR�FOLPDWH�FKDQJH��,QIUDVWUXFWXUH�LV�D�YLWDO�FRPSRQHQW�RI�GHYHORSPHQW�DQG�
QHHGV�WR�EH�SULRULWLVHG��PDQDJHG�DQG�ILQDQFHG�LQ�WKH�PRVW�HIIHFWLYH�ZD\�IRU�3,&7V�WR�GHYHORS�D�
UHVLOLHQF\�WR�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH��

�
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$�OLVW�RI�DJHQFLHV��RUJDQLVDWLRQV�DQG�LQGLYLGXDOV�FRQVXOWHG�GXULQJ�WKLV�DVVLJQPHQW��DV�ZHOO�DV�
WKH�SXUSRVH�IRU�WKH�HQJDJHPHQW�LV�SURYLGHG�LQ�WKH�IROORZLQJ�7DEOH�$����

Table A-1 Consultations 

Ministry / Agency Purpose for Engagement 

South Pacific Commission (SPC) 
%ULDQ�'DZVRQ��&OLPDWH�&KDQJH�$GYLVRU�
5XVVHOO�+RZRUWK��'LUHFWRU�RI�WKH�623$&�
'LYLVLRQ�

�� 8QGHUVWDQG�VRPH�RI�WKH�NH\�PHVVDJHV�WKDW�63&�ZRXOG�OLNH�H[SORUHG�
WKURXJK�WKLV�VWXG\�

�� ([SORUH�%ULDQ�DQG�5XVVHOO¶V�YLHZV�RI�FOLPDWH�FKDQJH�DGDSWDWLRQ�QHHV�LQ�
WKH�3DFLILF�ZLWK�UHJDUGV�WR�LQIUDVWUXFWXUH�

GHD�±�%UXFH�+DUSHU� �� 8WLOLVH�H[SHULHQFH�LQ�F\FORQH�PRGHOOLQJ�DQG�FOLPDWH�FKDQJH�LPSDFWV�

GHD�±�%RE�0F.HOYH\� �� 8WLOLVH�H[SHULHQFH�LQ�UDQJH�RI�LQIUDVWUXFWXUH�WKURXJKRXW�WKH�3DFLILF��(QHUJ\�
V\VWHPV��URDGV��ZDWHU�VXSSOLHV��SRUWV��JHRWHFKQLFDO�DVVHVVPHQWV�DQG�WKH�
LPSDFWV�RI�FOLPDWH�FKDQJH��

GHD ±�3HGUR�9RQJ� �� 8WLOLVH�H[SHULHQFH�LQ�HQHUJ\�WUDQVPLVVLRQ�V\VWHPV�WKURXJKRXW�WKH�3DFLILF�
DQG�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�WKHVH�V\VWHPV��

GHD�±�6XQGDU�6XQWKDUHVDQ� �� 8WLOLVH�H[SHULHQFH�LQ�DLUSRUWV�DQG�ULVN�DVVHVVPHQW�DQG�WKH�LPSDFWV�RI�
FOLPDWH�FKDQJH�

GHD ±�%ULDQ�+HJJLH� �� 8WLOLVH�H[SHULHQFH�LQ�FRDVWDO�LQIUDVWUXFWXUH�PDQDJHPHQW�LQ�WKH�3DFLILF��
SDUWLFXODUO\�31*�

GHD ±�9LNDV�$KXMD� �� 8WLOLVH�H[SHULHQFH�LQ�VXVWDLQDELOLW\�DQG�FOLPDWH�FKDQJH�DGDSWDWLRQ�
DSSURDFKHV�XVHG�LQ�$XVWUDOLD�IRU�LQIUDVWUXFWXUH�

SOPAC Division of SPC�±��
'U�5XVVHOO�+RZRUWK��'LUHFWRU�
'DYH�+HEEOHWKZDLWH���,:50�$GYLVHU�
$UWKXU�:HEE��2FHDQ�DQG�,VODQGV�3URJUDP�
/LWHD�%LXNRWR���$GYLVRU�+D]DUGV�
$VVHVVPHQW��'LVDVWHU�5HGXFWLRQ�
3URJUDPPH�
3HWHU�6LQFODLU��:DWHU�5HVRXUFHV�
7��+DVVDQ��:DWHU�6HUYLFHV�

�� ([SORUH�WKH�ZRUN�RI�623$&�LQ�WKH�GHYHORSPHQW�DFWLYLWLHV��GLVDVWHU�ULVN�
PDQDJHPHQW��DQG�FOLPDWH�FKDQJH�DGDSWDWLRQ�WKURXJKRXW�WKH�3DFLILF�

�� 2EWDLQ�WKHLU�XQGHUVWDQGLQJ�RI�WKH�JDSV�IRU�EHWWHU�XQGHUVWDQGLQJ�WKH�
LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�LQIUDVWUXFWXUH��

�� 8QGHUVWDQG�WKH�ZRUN�WKH\�DUH�GRLQJ�LQ�WKHLU���GLYLVLRQV���2FHDQV�DQG�
,VODQGV��:DWHU��DQG�'LVDVWHU�5LVN�5HGXFWLRQ�

�� �%DVHG�RQ�WKHLU�H[LVWLQJ�DQG�SURMHFWHG�ZRUN�REWDLQ�WKHLU�YLHZV�RQ�
DGGLWLRQDO�ZRUN�WKDW�QHHGV�WR�EH�FRPSOHWHG�WR�EHWWHU�DGDSW�LQIUDVWUXFWXUH�
WR�FOLPDWH�FKDQJH�LPSDFWV�

World Bank�±��
0LFKDHO�%RQWH��'LVDVWHU�5LVN�5HGXFWLRQ�
6SHFLDOLVW��7LPRU�/HVWH��3DSXD�1HZ�
*XLQHD�	�3DFLILF�,VODQGV�

�� ([SORULQJ�WKH�'LVDVWHU�5LVN�5HGXFWLRQ�ZRUN�EHLQJ�XQGHUWDNHQ�E\�WKH�:%�
DQG�LGHQWLI\LQJ�VRPH�RI�WKH�SURJUDPV�WKH\�DUH�SODQQLQJ�LQ�WKH�QH[W�FRXSOH�
RI�\HDUV�

�� %DVHG�RQ�H[LVWLQJ�ZRUN�LGHQWLI\�JDSV�WKDW�FRXOG�UHTXLUH�IXUWKHU�H[SORUDWLRQ�
DQG�VXSSRUW�

SPC –  Economic Development 
Division (EDD) 
&DSWDLQ�-RKQ�3�%��+RJDQ��'LUHFWRU��
&DSWDLQ�-RKQ�(��5RXQGV��6KLSSLQJ�
$GYLVHU��7UDQVSRUW�3URJUDPPH�
6LDRVL�6RYDOHQL��0DQDJHU��3DFLILF�,&7�
2XWUHDFK�3URJUDPPH�
5XSHQL�0DULR��(QHUJ\�$GYLVHU��(QHUJ\�
3URJUDPPH�
8]XPPD�(UXPH��(QHUJ\�7UDQVSRUW�
(FRQRPLVW��

�� 8QGHUVWDQG�WKH�UROH�DQG�ZRUN�RI�WKH�63&�(FRQRPLF�'HYHORSPHQW�'LYLVLRQ�
DQG�KRZ�WKH\�DUH�DGGUHVVLQJ�FOLPDWH�FKDQJH�LQ�WKH�LQIUDVWUXFWXUH�VHFWRUV�
WKH\�DUH�ZRUNLQJ�LQ���(QHUJ\��7UDQVSRUW��,7&�

�� ([SORUH�KRZ�WKH\�ZLOO�H[SORUH�IXWXUH�ZRUN�LQ�FOLPDWH�FKDQJH�DGDSWDWLRQ�
�� 2EWDLQ�WKHLU�YLHZV�RQ�ZKDW�LV�QHHGHG�WR�PDNH�SURJUHVV�LQ�FOLPDWH�FKDQJH�

DGDSWDWLRQ�RI�LQIUDVWUXFWXUH�JRLQJ�IRUZDUG��HVSHFLDOO\�IRU�WKH�ODUJH�DVVHWV�
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Ministry / Agency Purpose for Engagement 

SPC,Land Resources Division (LRD)   
�
,QRNH�5DWXNDORX��'LUHFWRU��

�� 8QGHUVWDQG�WKH�LQIUDVWUXFWXUH�QHHGV�RI�WKH�DJULFXOWXUH��IRUHVWU\�DQG�RWKHU�
ODQG�PDQDJHPHQW�SUDFWLFHV�

�� ([SORUH�WKH�DSSURDFK�RI�/5'�WR�FOLPDWH�FKDQJH�DQG�LWV�LQIOXHQFH�RQ�
LQIUDVWUXFWXUH�ZKLFK�LV�LPSRUWDQW�WR�WKHLU�UROH�

Pacific Power Authority (PPA)��
$QGUHZ�'DND��([HFXWLYH�'LUHFWRU�

�� ([SORUH�KRZ�33$�ZRUNV�ZLWK�LWV�DVVRFLDWLRQ�PHPEHUV�WR�DVVLVW�WKHP�LQ�
DGDSWLQJ�WR�FOLPDWH�FKDQJH�

�� 8QGHUVWDQG�WKH�UROH�RI�FOLPDWH�FKDQJH�LQ�PDQDJLQJ�WKH�HQHUJ\�VHFWRU��

University of South Pacific (USP) –  
3URIHVVRU�*�/���%LOO��$DOEHUVEHUJ��'LUHFWRU��
,QVWLWXWH�RI�$SSOLHG�6FLHQFH�
�
�

�� ([SORUH�KRZ�863�WUDLQV�SHRSOH�LQ�FOLPDWH�FKDQJH�VFLHQFH�DQG�FOLPDWH�
FKDQJH�DGDSWDWLRQ�

�� 8QGHUVWDQG�SUDFWLFDO�ILHOG�ZRUN�WKH\�XQGHUVWDQG�LQ�WKH�FOLPDWH�FKDQJH�
DGDSWDWLRQ�VHFWRU�

University of South Pacific (USP) –  
3URIHVVRU�0XUDUL�/DO��3URIHVVRU�RI�&OLPDWH�
&KDQJH��3DFLILF�&HQWUH�IRU�(QYLURQPHQW�
DQG�6XVWDLQDEOH�'HYHORSPHQW��3$&(��
�
'U�+HOHQH�-DFRW�'HV�&RPEHV��5HVHDUFK�
)HOORZ��3$&(�

�� ([SORUH�KRZ�863�WUDLQV�SHRSOH�LQ�FOLPDWH�FKDQJH�VFLHQFH�DQG�FOLPDWH�
FKDQJH�DGDSWDWLRQ�

�� 8QGHUVWDQG�SUDFWLFDO�ILHOG�ZRUN�WKH\�XQGHUVWDQG�LQ�WKH�FOLPDWH�FKDQJH�
DGDSWDWLRQ�VHFWRU�

South Pacific Tourism Organisation 
,OOLVRQL�9XLGUHNHWL��&KLHI�([HFXWLYH�2IILFHU�

�� ([SORUH�WKH�YLHZV�RI�WKH�WRXULVW�LQGXVWU\�RQ�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�
WR�WKHLU�EXVLQHVV�

�� 8QGHUVWDQG�ZKDW�WKH�QHHGV�RI�WKH�WRXULVP�LQGXVWU\�WR�EHWWHU�DGDSW�WR�
FOLPDWH�FKDQJH��

International Union for Conservation of 
Nature (IUCN) 
7DKROR�.DPL��5HJLRQDO�'LUHFWRU�2FHDQLD�
�
%HUQDUG�2¶&DOODJKDQ��2FHDQLD�
3URJUDPPH�&RRUGLQDWRU�
 

�� 8QGHUVWDQG�,8&1¶V�YLHZ�RI�WKH�DGDSWDWLRQ�RI�LQIUDVWUXFWXUH�WR�WKH�LPSDFWV�
RI�FOLPDWH�FKDQJH�DQG�WKH�LQWHUDFWLRQ�EHWZHHQ�QDWXUDO�V\VWHPV�DQG�
LQIUDVWUXFWXUH�

�� 2EWDLQ�WKHLU�YLHZV�RQ�KRZ�WR�DSSURDFK�WKH�DGDSWDWLRQ�RI�LQIUDVWUXFWXUH�
�� 8QGHUVWDQG�WKH�DFWLYLWLHV�WKH\�FXUUHQWO\�XQGHUWDNH�LQ�WKH�FOLPDWH�FKDQJH�

VHFWRU�

SPC-GIZ, Coping with Climate Change 
in the Pacific Island Region 

�� 8QGHUVWDQGLQJ�KRZ�WKH�63&�*,=�SURMHFW�LV�FRQWULEXWLQJ�WR�WKH�RYHUDOO�
FOLPDWH�FKDQJH�DGDSWDWLRQ�DJHQGD�LQ�WKH�3DFLILF�5HJLRQ�

�� 8QGHUVWDQG�WKH�DSSURDFKHV�WKH\�DUH�XVLQJ�WR�GHYHORS�DGDSWDWLRQ�
VWUDWHJLHV�IRU�WKH�UHVRXUFHV�VHFWRUV��ILVKHULHV��DJULFXOWXUH��IRUHVWU\��LQ�WKH�
3DFLILF�

�� 8QGHUVWDQG�WKH�LQWHUDFWLRQ�RI�WKHVH�UHVRXUFH�VHFWRUV�ZLWK�LQIUDVWUXFWXUH�

Graham Sem, Independent Consultant �� ([SORUH�*UDKDP¶V�YLHZV�RI�WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�
LQIUDVWUXFWXUH�DQG�WKH�FRXQWU\�QHHGV�WR�EHWWHU�DGDSW�

�� ([SORUH�*UDKDP¶V�FXUUHQW�ZRUN�ZLWK�'&&((�RQ�GHYHORSLQJ�WKH�2YHUYLHZ�
RI�FOLPDWH�FKDQJH�DGDSWDWLRQ�LQ�WKH�3DFLILF��

Asian Development Bank (ADB)  
0DUF�2YHUPDU�

�� 8QGHUVWDQG�WKH�ZRUN�WKDW�WKH�$'%�LV�XQGHUWDNLQJ�LQ�WKH�3DFLILF�LQ�FOLPDWH�
SURRILQJ�PDMRU�LQIUDVWUXFWXUH��HVSHFLDOO\�URDG�DQG�SRUW�LQIUDVWUXFWXUH��

�� 8QGHUVWDQG�WKH�DSSURDFKHV�WKH�$'%�LV�DSSO\LQJ�WR�LGHQWLI\�DQG�DGDSW�WR�
FOLPDWH�FKDQJH�LPSDFWV�LQ�LWV�FRXQWU\�DQG�SURMHFW�SODQQLQJ�

AusAID Fiji 
5\DQ�0HGUDQD�

�� 8QGHUVWDQGLQJ�$XV$,'¶V�DSSURDFK�WR�FOLPDWH�FKDQJH�DQG�WKH�QDWXUH�RI�
WKH�DFWLYLWLHV�WKH\�DUH�XQGHUWDNLQJ�LQ�WKH�3DFLILF�UHODWHG�WR�LQIUDVWUXFWXUH�
DQG�FOLPDWH�FKDQJH�
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AusAID Infrastructure Adviser  
3HWHU�.HOO\ 

�� *DLQ�LQVLJKW�LQWR�H[SHULHQFH�JDLQHG�ZLWK�LQIUDVWUXFWXUH�SURMHFWV�LQ�WKH�
3DFLILF�DQG�XQGHUVWDQG�KRZ�WKH\�ZHUH�PDLQVWUHDPLQJ�FOLPDWH�FKDQJH�ULVN�
LQWR�FXUUHQW�DFWLYLWLHV��

Pacific Infrastructure Advisory Centre 
(PIAC)  
:LOOHP�2YHUEHHN�
-RKQ�$XVWLQ�

�� ([SORUH�KRZ�3,$&�35,)�LV�DGGUHVVLQJ�WKH�LVVXH�RI�FOLPDWH�FKDQJH�LQ�DOO�
WKH�DFWLYLWLHV�LW�LV�XQGHUWDNLQJ�DV�SDUW�RI�35,)�

�� ,GHQWLI\�DUHDV�RI�ZRUN�WKDW�35,)�LV�QRW�H[SORULQJ�ZKHUH�IXUWKHU�UHVHDUFK�LV�
UHTXLUHG��

Australian National University (ANU)�
3DGDPD�/DO��5HVHDUFKHU��$GYLVRU�IRU�
,8&1�

�� 8QGHUVWDQG�WKH�ZRUN�VKH�LV�XQGHUWDNLQJ�LQ�WKH�HFRQRPLFV�RI�FOLPDWH�
FKDQJH�

Pacific Water and Wastewater 
Association (PWWA) 
/DWX�.XSD��([HFXWLYH�'LUHFWRU�

�� ([SORUH�KRZ�WKH�3::$�LV�VXSSRUWLQJ�LWV�DVVRFLDWLRQ�PHPEHUV�WR�LGHQWLI\�
DQG�GHYHORS�VWUDWHJLHV�IRU�DGDSWLQJ�ZDWHU�DQG�ZDVWHZDWHU�LQIUDVWUXFWXUH�WR�
WKH�LPSDFWV�RI�FOLPDWH�FKDQJH�

�� ,GHQWLI\�QHHGV�RI�WKH�DVVRFLDWLRQ�WR�VXSSRUW�WKH�ZRUN�LW�GRHV�ZLWK�LWV�
PHPEHUV�

Tony Falkland, ACTEW �� ([SORUH�WKH�ZRUN�KH�KDV�EHHQ�XQGHUWDNLQJ�LQ�ZDWHU�VHFXULW\�DV�SDUW�RI�WKH�
'&&((�3$6$3�DFWLYLWLHV�

GHD  
3DXO�2¶.HHIH��&RDVWDO�0RGHOOLQJ�DQG�
0DULQH�(QJLQHHULQJ�

�� ([SORUH�3DXO¶V�H[SHULHQFH�LQ�FRDVWDO�PRGHOOLQJ�DQG�WKH�LPSDFWV�RI�FRDVWDO�
HQYLURQPHQWV�RQ�LQIUDVWUXFWXUH�DQG�KRZ�WKHVH�ZLOO�FKDQJH�ZLWK�FKDQJLQJ�
FOLPDWH�

�
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$XV$,'�DQG�'HSDUWPHQW�RI�&OLPDWH�&KDQJH�DQG�(QHUJ\�(IILFLHQF\��3DFLILF�$GDSDWLRQ�6WUDWHJ\�
$VVLVWDQFH�3URJUDP��'HVLJQ�'RFXPHQW��������$XVWUDOLD��

$VLDQ�'HYHORSPHQW�%DQN��������Pacific Study Series – Climate Proofing:  A Risk Based Approach to 
Adaptation��0DQLOD��

$VLDQ�'HYHORSPHQW�%DQN��������Cook Islands:  Strengthening Disaster Management and Mitigation,�
Technical Assistance Consultant’s, 0DQLOD��

$VLDQ�'HYHORSPHQW�%DQN��������Investing in Sustainable Infrastructure – Improving Lives in Asia and the 
Pacific��0DQLOD��

$VLDQ�'HYHORSPHQW�%DQN��������Mainstreaming Climate Change in ADB Operations, Climate Change 
Implementation Plan for the Pacific (2009- 2015)��0DQLOD��

$VLDQ�'HYHORSPHQW�%DQN��6HSWHPEHU�������ADB Draft Risk Screening Checklist, 0DQLOD��

$VLDQ�'HYHORSPHQW�%DQN��������Samoa Sanitation and Drainage Project, Loan No. 2026 SAM (SF), 
Project Completion Report, Milestone 37��6DPRD��

$VLDQ�'HYHORSPHQW�%DQN��������Proposed Asian Development Fund Grant and Administration of Grants, 
Solomon Islands:  Second Road Improvement (Sector) Project�Proposal��0DQLOD��

$VLDQ�'HYHORSPHQW�%DQN��������Preparing the Transport Sector Development Project, ADB Technical 
Assistance 7335- SOL, Solomon Islands, Final Report��6RORPRQ�,VODQGV��

$VLDQ�'HYHORSPHQW�%DQN��9anuatu Maritime Project, Vanuatu, Final Report���9DQXDWX��

$VLDQ�'HYHORSPHQW�%DQN��������Promoting Access to Renewable Energy in the Pacific, Interim Report��
6RORPRQ�,VODQGV��

$VLDQ�'HYHORSPHQW�%DQN��������Draft – Building Disasters and Climate Change Resilience in the 
Transport Sector (Roads),�0DQLOD��

$VLDQ�'HYHORSPHQW�%DQN���������Dili Water Supply Performance Improvement Technical Assistance 
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