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1 INTRODUCTION: FINLAND – A LEADER IN CLIMATE PROTECTION +XPDQNLQG LV DW D FURVVURDGV *URZLQJ DQG LQFUHDVLQJO\ FRQYLQFLQJ VFLHQWL¿¶SDUWLFLSDWLRQFDQEHKDUQHVVHGWRSDYHWKH ZD\WRZDUGVORZFDUERQDQGFDUERQIUHHVRFLHWLHV 7KHIRUHVLJKWUHSRUWUHYLHZVVRFLDOGHYHORSPHQWVIURPWKHYLHZSRLQWRIWKHFOLPDWH FKDOOHQJH7KHIXUWKHULQWRWKHIXWXUHZHORRNWKHPRUHXQFHUWDLQW\IDFWRUVZH HQFRXQWHU7KHJRDORIWKHUHSRUWLVWRVWLPXODWHGLVFXVVLRQDERXWFOLPDWHFKDQJH KRZWRPLWLJDWHLWDQGKRZWRDGDSWWRLW7KHUHSRUWLGHQWL¿HVDQGRXWOLQHVSROLF\ VHFWRUV WKDW QHHG DWWHQWLRQ LQ WKH QHDU IXWXUH VR WKDW WDQJLEOH FKDQJHV FDQ EH DFKLHYHGLQWKHORQJWHUP 7KH IRUHVLJKW UHSRUW ZDV GUDIWHG DW D WLPH ZKHQ UDSLG HFRQRPLF JURZWK ZDV UHSODFHGE\DJOREDOUHFHVVLRQ+RZHYHUWKH¿QDQFLDOFULVLVKDVQRWPDGHFOLPDWH SURWHFWLRQDQ\OHVVXUJHQWRUOHVVQHFHVVDU\2QWKHFRQWUDU\RQO\E\DYHUWLQJWKH FOLPDWHFULVLVLVLWSRVVLEOHWRDYRLGDIXWXUHZLWKPDQ\WLPHVZRUVH¿QDQFLDOFULVHV WULJJHUHGE\FOLPDWHFKDQJH 7KH *RYHUQPHQW HPSKDVLVHV WKDW WKH ¿QDQFLDO UHFHVVLRQ LV QRW DQ DFFHSWDEOH UHDVRQ WR SXW RII HPLVVLRQ UHGXFWLRQV 4XLWH WKH FRQWUDU\ MRLQW VROXWLRQV FDQ EHVRXJKWIRUVLPXOWDQHRXVFULVHV5HQRYDWLRQRIEXLOGLQJVWRPDNHWKHPPRUH HQHUJ\HI¿FLHQWLQYHVWPHQWVLQUHQHZDEOHHQHUJ\DQGLQSXWVLQWRUDLOWUDI¿FDUH EXWDIHZH[DPSOHVRIPHDVXUHVWKDWFDQVLPXOWDQHRXVO\FXWHPLVVLRQVUHYLYHWKH HFRQRP\DQGDFKLHYHSRVLWLYHVWUXFWXUDOFKDQJHVIRUWKHIXWXUH $YHUWLQJWKHFOLPDWHFULVLVLVQRWIUHH+RZHYHUFRVWVFDQEHNHSWUHDVRQDEOHLI SROLFLHVDUHVHQVLEO\SODQQHG
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¶V PRVW DIÀXHQW FRXQWULHVZHUHQRWZLOOLQJWRGRWKHLUVKDUH )LQODQGKDVDOOWKHSUHUHTXLVLWHVIRUEHFRPLQJDOHDGHULQFOLPDWHSURWHFWLRQ,Q LQWHUQDWLRQDOFRPSDULVRQ)LQODQGLVDQDIÀXHQWFRXQWU\ZLWKDKLJKOHYHORINQRZ KRZ:HKDYHFRQVLGHUDEOHUHQHZDEOHQDWXUDOUHVRXUFHVDQG¿UVWUDWHH[SHUWLVH LQ VXVWDLQDEOH WHFKQRORJ\ %RWK SXEOLF RSLQLRQ DQG SROLWLFDO OHDGHUV LQ )LQODQG VWDXQFKO\VXSSRUWFOLPDWHSURWHFWLRQ %HLQJDOHDGHULQFOLPDWHSURWHFWLRQZLOOLPSURYH)LQODQG¶VLQWHUQDWLRQDOVWDWXVDQG EULQJEHQH¿WVRQWKHH[SDQGLQJPDUNHWIRUORZFDUERQWHFKQRORJ\,QWKHHQGLW LVDTXHVWLRQRIDJOREDOPRUDOFKRLFHH[WHQGLQJRYHUJHQHUDWLRQV ,QWKLVIRUHVLJKWUHSRUWWKH*RYHUQPHQWSUHVHQWVYLVLRQVDQGPDUNVRXWDURDG WRZDUGV D ORZFDUERQ )LQODQG ,Q D ORZFDUERQ VRFLHW\ ZHOOEHLQJ LV SURGXFHG ZLWKRQO\DIUDFWLRQRIWKHFXUUHQWHPLVVLRQV)LQODQG¶VHPLVVLRQVKDYHEHHQFXWWR DOHYHOWKDWVXSSRUWVOLPLWLQJJOREDOFOLPDWHFKDQJHWRDWROHUDEOHOHYHODQGHQDEOHV DGDSWDWLRQWRLW$ORZFDUERQVRFLHW\PD\RQO\EHDEHJLQQLQJ±±SHUKDSVOHVV 12



WKDQQRZDQGSRZHUHGE\HOHFWULFLW\LQVWHDGRISHWURORUGLHVHO,QGXVWU\ZLOOVWLOO FUHDWHMREVEXWHPLVVLRQVIURPLQGXVWU\PXVWEHUDGLFDOO\ORZHU3HRSOHZLOOQRW EHIUHH]LQJLQWKHLUKRPHVEXWOHVVKHDWZLOOEHZDVWHGDQGKHDWZLOOEHSURGXFHG ZLWKRXWFDUERQHPLVVLRQV $ORZFDUERQ)LQODQGLVQRWRQO\SRVVLEOHLQPDQ\UHVSHFWVWKLQJVPD\EHEHWWHU WKDQWRGD\*RRGVDQGVHUYLFHVFDQEHSURGXFHGVXVWDLQDEO\DQGHI¿FLHQWO\&XWWLQJ DWPRVSKHULFHPLVVLRQVZLOOKDYHPDQ\RWKHUHQYLURQPHQWDODQGKHDOWKEHQH¿
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2 WHAT IS REQUIRED TO AVERT A CLIMATE CRISIS? &OLPDWH FKDQJH WKUHDWHQV WR FDXVH VLJQL¿



9DULDWLRQVRIDWPRVSKHULFFDUERQGLR[LGHFRQFHQWUDWLRQV



9DULDWLRQRIFDUERQGLR[LGHFRQFHQWUDWLRQVLQWKHDWPRVSKHUHGXULQJWKHSDVWODUJHSDQHO DQG LQVHWSDQHO \HDUV0HDVXUHPHQWVDUHVKRZQIURPLFHFRUHVV\PEROVZLWKGLIIHUHQWFRORXUVIRU GLIIHUHQWVWXGLHV DQGDWPRVSKHULFVDPSOHVUHGOLQHV 



6RXUFH,3&&,3&&)RXUWK$VVHVVPHQW5HSRUW:RUNLQJ*URXS,5HSRUW´7KH3K\VLFDO 6FLHQFH%DVLV6XPPDU\IRU3ROLF\0DNHUV´S



14



7KH FOLPDWH DOVR FKDQJHV IRU QDWXUDO UHDVRQV +RZHYHU WKH ULVLQJ DWPRVSKHULF FRQFHQWUDWLRQVRIJUHHQKRXVHJDVHVKDYHUHLQIRUFHGWKHQDWXUDOJUHHQKRXVHJDV HIIHFWLQFRQVHTXHQFHWKHPHDQWHPSHUDWXUHRI(DUWKKDVDOUHDG\ULVHQE\DERXW ƒ & ZKHQ FRPSDUHG DJDLQVW SUHLQGXVWULDO WLPHV 7KLV SKHQRPHQRQ PRVWO\ FDXVHGE\KXPDQVLVFDOOHGFOLPDWHFKDQJH :DUPLQJLVQRWGLVWULEXWHGHYHQO\,Q$UFWLFUHJLRQVWHPSHUDWXUHVKDYHULVHQQHDUO\ WZLFHDVPXFKDVWKHDYHUDJHRQ(DUWK6LPLODUO\ZDUPLQJRQODQGKDVEHHQWZLFH DVUDSLGDVLQVHDDUHDV:DUPLQJGRHVQRWQHFHVVDULO\SURFHHGVWHDGLO\RYHUWLPH HLWKHU$WWLPHVLWPD\VORZGRZQDQGWKHQDFFHOHUDWHDJDLQ 7KHZDUPLQJWKDWKDVWDNHQSODFHVRIDUKDVDOUHDG\FDXVHGQXPHURXVFKDQJHV LQWKHHQYLURQPHQW7KHVHLQFOXGH ‡ &ROGSHULRGVKDYHGHFUHDVHGDQGKRWSHULRGVLQFUHDVHG ‡ 7KHPDVVRIJODFLHUVWKHLFHFRYHULQQRUWKHUQSRODUUHJLRQVDQGSHUPDIURVW KDYHVKUXQN ‡ 7KHVHDOHYHOKDVEHHQULVLQJ ‡ 7KHGLVWULEXWLRQRISUHFLSLWDWLRQHYDSRUDWLRQDQGZLQGVKDVFKDQJHG ‡ 3HULRGVRIGURXJKWVKDYHEHFRPHPRUHVHYHUHDQGORQJHUDQGUDLQVWRUPVKDYH EHFRPHPRUHFRPPRQ ‡ 6HHNLQJDFRROHUFOLPDWHVSHFLHVKDYHPRYHGFORVHUWRWKHSROHVDQGWRKLJKHU DOWLWXGHV +RZHYHU FKDQJHV KDYH QRW EHHQ GLVFRYHUHG LQ DOO FOLPDWLF IDFWRUV DQG QRW DOO FKDQJHVREVHUYHGDUHFDXVHGE\SHRSOH)RULQVWDQFHLWVHHPVWKDWWKH$QWDUFWLF VHDLFHKDVQRWVKUXQNDQGWKHUHDUHFRQÀLFWLQJYLHZVDERXWWKHOLQNVEHWZHHQ FOLPDWHFKDQJHDQGWKHIUHTXHQF\RIWURSLFDOF\FORQHV $SDUW IURP KXPDQ DFWLRQ WKH FOLPDWH LV DOVR DIIHFWHG E\ QDWXUDO IDFWRUV VXFK DV FKDQJHV LQ WKH LQWHQVLW\ RI VRODU LUUDGLDQFH YROFDQLF HUXSWLRQV DQG WKH VHDVRQDOYDULDWLRQNQRZQDV(162(O1LxR6RXWKHUQ2VFLOODWLRQ LQWKHVRXWKHUQ KHPLVSKHUH,WKDVEHHQHVWLPDWHGWKDWWKHLPSDFWRIDQWKURSRJHQLFIDFWRUVRQ JOREDO ZDUPLQJ LV RYHU WHQ WLPHV JUHDWHU WKDQ WKH LPSDFW RI FKDQJHV LQ VRODU LUUDGLDQFH 1R NQRZQ WKHRU\ FDQ FRQYLQFLQJO\ H[SODLQ WKH FKDQJHV GLVFRYHUHG ZLWKRXWKXPDQFRQWULEXWLRQ
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)LJXUH



)DFWRUVDIIHFWLQJWKHFOLPDWH



&ROXPQ ZLGWK LQGLFDWHV WKH EHVW HVWLPDWH RI WKH DPRXQW RI UDGLDWLYH IRUFLQJ ZKLOH WKH OLQH EDU UHSUHVHQWVWKHUDQJHRIXQFHUWDLQW\



%DVHG RQ ,3&&  ,3&& )RXUWK $VVHVVPHQW 5HSRUW :RUNLQJ *URXS , 5HSRUW ´7KH 3K\VLFDO6FLHQFH%DVLV6XPPDU\IRU3ROLF\0DNHUV´S



%R[



7KH,3&&SURFHVV



7KH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH,3&& ZDVHVWDEOLVKHGLQWRFROODWH VFLHQWL¿FLQIRUPDWLRQRQWKHFOLPDWHLQRUGHUWRVXSSRUWGHFLVLRQPDNLQJ7KH,3&&LWVHOI GRHVQRWFRQGXFWDQ\UHVHDUFKDQGGRHVQRWJLYHUHFRPPHQGDWLRQVRQSROLF\ 7KHPDLQDFWLYLW\RIWKH,3&&LVWRSURYLGHFRPSUHKHQVLYHDVVHVVPHQWUHSRUWVWKHODWHVW RIWKHVHLVWKH)RXUWK$VVHVVPHQW5HSRUW$5 SXEOLVKHGLQ$WWKHRXWVHWRIWKH SURFHVVWKHPHPEHUFRXQWULHVDQGYDULRXVRUJDQLVDWLRQVSURSRVHDXWKRUVRIWKHUHSRUW ([SHUWVDUHQRWERXQGWRWKHYLHZVRIWKHFRXQWULHVWKDWKDYHSXWIRUZDUGWKHLUQDPHV 7KHOHDGDXWKRUVDUHUHVSRQVLEOHIRUZULWLQJWKH¿UVWGUDIWUHSRUW7KHGUDIWLVEDVHGRQ SHHUUHYLHZHGUHVHDUFKDQGLWLVUHYLHZHGE\LQGHSHQGHQWH[SHUWV2YHUH[SHUWV FRQWULEXWHGWRWKHUHYLHZRIWKH$57KHUHYLHZFRPPHQWVDQGWKHOHDGDXWKRUV¶DQVZHUV WRWKHPZHUHSXEOLVKHGRQWKH,QWHUQHW5HVSRQVLELOLW\IRUWKHPDLQERG\RIWKHWH[WUHVWV ZLWKVFLHQWL¿FH[SHUWVZKRDOVRKDYHWKHULJKWWRYHWRDQ\6XPPDULHVIRU3ROLF\PDNHUV WKDWDUHLQFRPSDWLEOHZLWKWKHIXOOUHSRUW
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Climate change affects the lives of billions of people &OLPDWHFKDQJHLVQRWRQO\DQHQYLURQPHQWDOSUREOHPEXWDQLVVXHKDYLQJPDMRU HFRQRPLF VRFLDO SROLWLFDO DQG DOVR VHFXULW\ GLPHQVLRQV (YHQ WKRXJK VRPH RI WKHLPSDFWV±HVSHFLDOO\LQWKHVKRUWWHUPDQGLQVRPHSDUWVRIWKHZRUOG±PD\ EHSRVLWLYHPRVWLPSDFWVDUHVRPHZKDWQHJDWLYHRUYHU\QHJDWLYHVRPHHYHQ SRWHQWLDOO\FDWDVWURSKLF $PRQJRWKHUWKLQJVFOLPDWHFKDQJHLVSUHGLFWHGWR ‡ H[SDQGDUHDVVXIIHULQJIURPGURXJKWDQGZHDNHQWKHDYDLODELOLW\RIZDWHU ‡ LQFUHDVHUDLQVWRUPVDQGWKHULVNRIÀRRGV ‡ GDPDJHHFRV\VWHPVDQGH[SRVHDVLJQL¿FDQWQXPEHURIVSHFLHVWRH[WLQFWLRQ ‡ UHGXFHWKHDYDLODELOLW\RIIRRGDQGDJJUDYDWHKXQJHU ‡ LQFUHDVHGLVHDVHVDQGPRUWDOLW\ &OLPDWH FKDQJH PD\ KDYH GUDPDWLF LPSDFWV RQ WKH OLYHV RI KXJH QXPEHUV RI SHRSOH)RULQVWDQFHDULVHRIWZRGHJUHHV&HOVLXVLQWHPSHUDWXUHPD\H[SRVH DQDGGLWLRQDORQHWRWZRELOOLRQSHRSOHWRZDWHUVWUHVV,Q$IULFDDORQHFOLPDWH FKDQJHPD\DJJUDYDWHZDWHUVWUHVVDPRQJ±ÀRRGV DQG SHULRGV RI GURXJKW 7KH 81 (QYLURQPHQW 3URJUDPPH 81(3  KDV HVWLPDWHG WKDW WKH 'DUIXU FRQÀLFW LV DOUHDG\FORVHO\OLQNHGZLWKGHVHUWL¿FDWLRQDQGVRLOGHJUDGDWLRQZKLFKLQWXUQDUH DVVRFLDWHGZLWKUHJLRQDOFOLPDWHFKDQJH 7KHDGYHUVHHIIHFWVRIFOLPDWHFKDQJHPD\DOVRSURYHWREHH[SHQVLYH7KH6WHUQ 5HYLHZ FRPPLVVLRQHG E\ WKH %ULWLVK *RYHUQPHQW HVWLPDWHV WKDW WKH FRVWV RI XQPLWLJDWHGJOREDOZDUPLQJPD\ULVHWR±SHUFHQWRIWKHZRUOGHFRQRP\ZKHQ ERWKPRQHWDU\DQGQRQPRQHWDU\KD]DUGVDUHLQFOXGHG,QFOXVLRQRIWKHULVNVRI IHHGEDFNPHFKDQLVPVFRXOGUDLVHWKHFRVWVWR±SHUFHQWDQGZHLJKWLQJRIWKH DGYHUVHHIIHFWVERUQHE\WKHSRRUHVWWRDVPXFKDVSHUFHQW 7KHZDUPHUWKHFOLPDWHEHFRPHVWKHPRUHVHULRXVWKHHIIHFWVEHFRPH7KHUHLV DOVRPDMRUYDULDWLRQDPRQJUHJLRQV$ULVHRIDIHZGHJUHHV&HOVLXVLVHVWLPDWHG 17



WRLQFUHDVHFURS\LHOGVDWKLJKDQGPLGGOHODWLWXGHVZKLOHGHFUHDVLQJWKHPLQWKH WURSLFV,QWHQVHZDUPLQJZRXOGPHDQDGRZQWXUQLQWKHWRWDOYROXPHRIJOREDO IRRGSURGXFWLRQ )LJXUH



(VWLPDWHGLPSDFWVRIFOLPDWHFKDQJHDWYDULRXVOHYHOVRIZDUPLQJ



Change in the Earth’s temperature (relative to pre-industrial) 1° C 2° C 3° C 4° C 5° C



0° C Food



Falling crop yields, especially in developing countries Possible increase in crop yields in certain high-latitude areas



Water Small mountain glaciers disappear – water supply threatened in many areas



Yields in many developed regions decline Signiﬁcant drop in water availability in many areas, such as the Mediterranean area and Southern Africa



Sea level rise threatens major coastal cities



Ecosystems Extensive damage to coral reef ecosystems



Extreme weather events Abrupt, irreversible changes



Increased number of species face extinction



Storms, forest ﬁres, droughts, ﬂooding and heat waves



Growing risk of abrupt, large-scale shifts in the climate system and dangerous feedback mechanisms



%DVHG RQ 6WHUQ 1LFKRODV  6WHUQ 5HYLHZ RQ WKH (FRQRPLFV 2I &OLPDWH &KDQJH ([HFXWLYH6XPPDU\S



7KH VHYHULW\ RI WKH LPSDFWV LV DOVR ODUJHO\ GHSHQGHQW RQ WKH DGDSWLYH FDSDFLW\ RI VRFLHWLHV 'HYHORSHG FRPPXQLWLHV WKDW KDYH DQWLFLSDWHG WKH FKDQJHV DUH LQ WKH EHVW SRVLWLRQ WKH VLWXDWLRQ LV FRQVLGHUDEO\ ZRUVH IRU SRRU DQG XQSUHSDUHG FRXQWULHV
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%R[



$VVHVVPHQWRIFOLPDWRORJ\



7KHVFLHQWL¿FYLHZRIWKHFOLPDWHV\VWHPDQGRIDQWKURSRJHQLFFKDQJHVWKHUHLQLVEDVHGRQ UHVHDUFK¿QGLQJVDFFXPXODWHGIRUGHFDGHV7KHVH¿QGLQJVKDYHEHHQHYDOXDWHGDQGWHVWHG ZLWKLQWKHVFLHQWL¿FFRPPXQLW\.QRZOHGJHRIFOLPDWHFKDQJHKDVEHFRPHFRQVLGHUDEO\ PRUHDFFXUDWHDQGPRUHVROLGRYHUWLPH 7KH ¿QGLQJV RI FOLPDWRORJ\ DUH RFFDVLRQDOO\ TXHVWLRQHG LQ SXEOLF GHEDWH &ULWLFV RI PDLQVWUHDP FOLPDWRORJ\ ± RIWHQ WHUPHG DV FOLPDWH VFHSWLFV ± FODLP WKDW WKH FOLPDWH LV QRWFKDQJLQJHYHQLIWKHFOLPDWHLVFKDQJLQJLWLVEHFDXVHRIQDWXUDOIDFWRUVLISHRSOH FKDQJHWKHFOLPDWHWKHLUUROHLVPLQRURUWKHFKDQJHLVVOLJKWRUHYHQLISHRSOHGLGFKDQJH WKH FOLPDWH VLJQL¿FDQWO\ WKH DGYHUVH HIIHFWV RI JOREDO ZDUPLQJ ZRXOG EH PLQRU RU WKH PHDVXUHVWRSUHYHQWWKHPZRXOGEHFRPHXQUHDVRQDEO\H[SHQVLYH &ULWLFDOHYDOXDWLRQRIDOO¿QGLQJVDQGXQSUHMXGLFHGUHYLHZRIDOWHUQDWLYHH[SODQDWLRQVDUH SDUW RI WKH QRUPDO VFLHQWL¿F SURFHVV 7KH VFLHQWL¿F FRPPXQLW\ KDV ZHLJKHG DUJXPHQWV SUHVHQWHGIRULQVWDQFHRQFKDQJHVLQVXQVSRWVDQGFORXGLQHVVPHDVXUHPHQWHUURUVDQG VKRUWFRPLQJVLQPRGHOV%DVHGRQWKLVHYDOXDWLRQPDLQVWUHDPVFLHQFHJLYHVWKHPHVVDJH SHRSOHFKDQJHWKHFOLPDWHDQGWKHLPSDFWVRIFOLPDWHFKDQJHPD\EHYHU\VHYHUH'XULQJ WKH FRPLQJ GHFDGHV GHYHORSPHQWV LQ FOLPDWRORJ\ PXVW EH IROORZHG FORVHO\ VR WKDW WKH FRUUHFWQHVVRISROLF\PHDVXUHVFDQEHHQVXUHG



Surprises in store? 7KH FOLPDWH V\VWHP LQFOXGHV IHHGEDFN PHFKDQLVPV WKDW PD\ DFFHOHUDWH RU GHFHOHUDWHZDUPLQJ7KHPRVWLPSRUWDQWRIWKHVHDUH ‡ ,QFUHDVHVLQWKHDPRXQWRIZDWHUYDSRXULQWKHDWPRVSKHUHDQGFKDQJHVLQ FORXGLQHVV ‡ $ORZHUDOEHGRRQODQGDQGZDWHUZKHQLFHDQGVQRZPHOW ‡ 5HOHDVHRIPHWKDQHIURPXQGHUSHUPDIURVWRUIURPVHDEHGOD\HUV ‡ 9HJHWDWLRQRUVHDVFKDQJHIURPFDUERQVLQNVWRFDUERQVRXUFHV 7KHQHWHIIHFWRIWKHIHHGEDFNPHFKDQLVPVVSHHGVXSZDUPLQJ+RZHYHUVRPH RIWKHPHFKDQLVPVDUHVWLOOLQDGHTXDWHO\NQRZQDQGLWKDVQRWEHHQSRVVLEOHWR WDNHWKHPIXOO\LQWRDFFRXQWLQFOLPDWHPRGHOV 7KH )RXUWK $VVHVVPHQW 5HSRUW RI WKH ,3&& VWLOO DVVXPHG WKDW WKH LFH VKHHW LQ *UHHQODQGDQGWKH:HVW$QWDUFWLF,FH6KHHWZRXOGFRQWLQXHWRPHOWDWWKHVDPH UDWH DV EHIRUH 7KLV PLJKW KDYH NHSW WKH ULVH LQ VHD OHYHO GXULQJ WKH SUHVHQW FHQWXU\DW±FHQWLPHWUHV+RZHYHUUHFHQWVWXGLHVKDYHLQGLFDWHGWKDWSRODU JODFLHUVDUHORVLQJPDVVDWDQDFFHOHUDWLQJSDFH$FFRUGLQJWRQHZHVWLPDWHVWKH VHDOHYHOZRXOGULVHE\DERXWRQHPHWUHDOUHDG\GXULQJWKHFXUUHQWFHQWXU\ :DUPLQJPD\DOVRWULJJHUQRQOLQHDUDQGH[WUHPHFKDQJHVZKLFKPD\SURFHHG DEUXSWO\RQFHWKH\KDYHH[FHHGHGDFHUWDLQWKUHVKROG)RULQVWDQFHWKHLFHVKHHW LQ *UHHQODQG PD\ PHOW FRPSOHWHO\ ZLWKLQ D IHZ FHQWXULHV LI WKH JOREDO DYHUDJH WHPSHUDWXUHULVHVE\DPHUH±ƒ&IURPWKHSUHVHQWWKHVDPHPD\KDSSHQWR WKH:HVW$QWDUFWLF,FH6KHHWLIWKHULVHLQWHPSHUDWXUHLV±ƒ&7KHPHOWLQJRI 19



WKHLFHRQ*UHHQODQGDQGWKH:HVW$QWDUFWLF,FH6KHHWZRXOGUDLVHWKHVHDOHYHO JOREDOO\E\DERXWVHYHQDQG¿YHPHWHUVUHVSHFWLYHO\$ZDUPLQJRIWKUHHGHJUHHV &HOVLXV FRXOG OHDG WR ZLGHVSUHDG FROODSVH RI WKH $PD]RQ UDLQIRUHVW DQG %RUHDO IRUHVWVZLWKLQKDOIDFHQWXU\ (YHQWKRXJKWKHSUREDELOLW\RIVRPHH[WUHPHFKDQJHVLVUDWKHUORZRUYHU\ORZ WKHLPSDFWVLIUHDOLVHGFRXOGEHYHU\GUDPDWLF7KHWKUHDWVVKRXOGWKHUHIRUHEH WDNHQVHULRXVO\$SDUWIURPUHGXFLQJWKHDGYHUVHHIIHFWVRIZDUPLQJWKHJRDORI FOLPDWHSROLF\VKRXOGEHWRPLQLPLVHWKHULVNRIH[WUHPHLUUHYRFDEOHDQGSRVVLEO\ FDWDVWURSKLFFKDQJHV %R[



:KDWZLOOKDSSHQWRWKH*XOI6WUHDP"



7KH*XOI6WUHDPPDNHVWKHFOLPDWHLQ1RUWKHUQ(XURSHFRQVLGHUDEO\PLOGHU7KHDGYDQFLQJ FOLPDWHFKDQJHKDVUDLVHGWKHTXHVWLRQZKHWKHUWKH*XOI6WUHDPFRXOGVORZGRZQWXUQ RUVWRSDOWRJHWKHU 2QWKHEDVLVRIWKHQHZPRGHOVLWVHHPVYHU\OLNHO\WKDWWKH$WODQWLFPHULGLRQDORYHUWXUQLQJ FLUFXODWLRQ±LQFOXGLQJWKH*XOI6WUHDP±LVJHWWLQJZHDNHU$WPRVWWKHLQWHQVLW\RIWKH VWUHDP FRXOG HYHQ EH KDOYHG 'HVSLWH WKH VORZLQJ RI WKH VWUHDP LW LV SUHGLFWHG WKDW WHPSHUDWXUHVZLOOULVHVOLJKWO\LQWKH1RUWKHUQ$WODQWLFDVZHOOEHFDXVHFOLPDWHFKDQJHKDV VXFKDVWURQJZDUPLQJHIIHFW,QFRQWUDVWLWLVYHU\XQOLNHO\WKDWWKHUHZRXOGEHDQ\DEUXSW DQGVWURQJFKDQJHVLQWKHFLUFXODWLRQGXULQJWKLVFHQWXU\ ,IWKHFLUFXODWLRQZHUHWRFRPHWRDFRPSOHWHKDOWIRURQHUHDVRQRUDQRWKHUWKHLPSDFWV ZRXOGEHGUDPDWLF ‡ ,QVRPHDUHDVRIWKH1RUWKHUQ$WODQWLFWKHVHDOHYHOZRXOGULVHUDSLGO\E\DVPXFKDV RQHPHWUHLQWKHVRXWKHUQKHPLVSKHUHWKHVHDOHYHOZRXOGVLQNFRUUHVSRQGLQJO\ ‡ ,Q6RXWKHUQ(XURSHZDWHUUXQRIIZRXOGGHFUHDVHDQGOHVVZDWHUZRXOGEHDYDLODEOH ‡ ,Q:HVWHUQ(XURSHÀRRGVFDXVHGE\PHOWLQJVQRZZRXOGEHFRPHPRUHIUHTXHQW ‡ &URSVZRXOGGHFOLQH ‡ &KDQJHV ZRXOG RFFXU LQ WKH HFRV\VWHPV RI :HVWHUQ (XURSH DQG WKH 0HGLWHUUDQHDQ UHJLRQ



Where do emissions come from
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IXWXUH JOREDO ZDUPLQJ PD\ DOVR ZHDNHQ WKH FDSDFLW\ RI HFRV\VWHPV WR DEVRUE FDUERQ )LJXUH



*OREDOJUHHQKRXVHJDVHPLVVLRQV



Sector



Transportation 13.5%



End Use/Activity Road



Gas 9.9%



Residential Buildings



9.9%



Commercial Buildings



5.4%



Electricity & Heat 24.6%



R



G



Y



Air 1.6% Rail, Ship & Other transport 2.3%



E



Unallocated Fuel Combustion 3.5%



E



N



Iron & Steel



Other Fuel Combustion 9.0%



Industry 10.4% Fugitive emissions 3.9%



Aluminium/Non-Ferrous Metals Machinery Pulp, Paper & Printing Food & Tobacco



3.2% 1.4% 1.0% 1.0% 1.0%



Chemicals



4.8%



Cement



3.8%



Other Industry



5.0%



T & D Losses Coal Mining



1.9% 1.4%



Oil/Gas Extraction, Reﬁning & Processing



6.3%



Deforestation Afforestation Reforestation Harvest/Management Other



18.3% -1.5% -0.5% 2.5% -0.6%



Carbon Dioxide (CO2) 77%



Industrial Processes 3.4%



Land Use Change 18.2%



Agricultural Energy Use



1.4 %



Agriculture Soils



6.0%



Livestock & Manure



5.1%



HFCs, PFCs, SF6 1%



Methane (CH4) 14%



Agriculture 13.5% Rice Cultivation Other Agriculture



Waste 3.6%



Landﬁlls Wastewater, Other Waste



1.5% 0.9%



2.0% 1.6%



Nitrous Oxide (N2O) 8%



*OREDOJUHHQKRXVHJDVHPLVVLRQVLQE\VHFWRUHQGXVHDQGJDVH[FOXGLQJ&)&FRPSRXQGV 



6RXUFH%DXPHUW.$HWDO1DYLJDWLQJWKH1XPEHUV±*UHHQKRXVH*DV'DWDDQG ,QWHUQDWLRQDO&OLPDWH3ROLF\:RUOG5HVRXUFHV,QVWLWXWH







WKH OHYHO LQ  7KH VFHQDULRV GR QRW DVVXPH DQ\ DFWXDO LPSOHPHQWDWLRQ RI DFOLPDWHSROLF\2QORZHPLVVLRQSDWKVKRZHYHURWKHUPHDVXUHVDUHWDNHQWR WDFNOHHQYLURQPHQWDOSUREOHPV $FFRUGLQJWRWKH,3&&HPLVVLRQVPD\VWLOOOHDGWRDQLQFUHDVHRI±ƒ&LQ WKHJOREDODYHUDJHWHPSHUDWXUHE\WKHHQGRIWKLVFHQWXU\(YHQWKHORZHU¿JXUH ZRXOGEHQHDUO\WZRDQGWKHKLJKHU¿JXUHDERXWVHYHQGHJUHHVDERYHWKHDYHUDJH WHPSHUDWXUHLQSUHLQGXVWULDOWLPHV,QFRPSDULVRQGXULQJWKHSHDNSHULRGRIWKH ODWHVWLFHDJHWKHDYHUDJHWHPSHUDWXUHZDV±ƒ&ORZHUWKDQQRZ$FFRUGLQJ WRDUHFHQWHVWLPDWHSXEOLVKHGE\WKH0DVVDFKXVHWWV,QVWLWXWHRI7HFKQRORJ\LWLV KLJKO\OLNHO\WKDWZDUPLQJZRXOGEHDVPXFKDV±ƒ&XQOHVVHPLVVLRQVDUH UHVWULFWHG $QWLFLSDWHGZDUPLQJLQWKLVFHQWXU\ZLWKRXWFOLPDWHSROLF\OHIW  DQGZLWKFOLPDWHSROLF\ULJKW 



Y



,5



GAMB



ΔT



OUSE NH



M PE



UR



9 9 0 -210 0 (C E 1 °)
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ºC 2.5 2−



M



AT



C



TE
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º



IC



2.5−3º C



WITH PO L



5



6



TH



L MEAN



GAMB



OBA



3 1



GL



6−7



IN



LE



2



L MEAN



4−5º C



ΔT



G



RE EG E



OBA



TH 7 34



AN



1− 2



ºC



GL



LE



C −4º



E



3



IN



Y



CH



G E



C



RE EG E



NO POLIC



AN



3− 4 ºC



2



CH



C >7º



OUSE NH



)LJXUH



R



AT



5− UR



6º



9 9 0 -210 0 (C E 1 °)



5HVHDUFKHUVDW0,7KDYHFRPSLOHGWZRFOLPDWHURXOHWWHZKHHOVWRLOOXVWUDWHWKHSUREDELOLW\RIGLIIHUHQW GHJUHHVRIJOREDOZDUPLQJ7KHVHFWRUVRIWKHURXOHWWHZKHHORQWKHOHIWVKRZWKHSUREDELOLWLHVWKDW WKH FOLPDWH ZLOO JHW ZDUPHU E\ FHUWDLQ DPRXQWV GXULQJ WKH QH[W  \HDUV ZLWKRXW FOLPDWH SROLF\ 7KHURXOHWWHZKHHORQWKHULJKWVKRZVWKHFRUUHVSRQGLQJYDOXHVZKHQYLJRURXVFOLPDWHSROLFLHVDUH HQDFWHG



6RXUFH)LJXUHSXEOLVKHGZLWKSHUPLVVLRQRIWKH-RLQW3URJUDPRQWKH6FLHQFHDQG3ROLF\RI *OREDO&KDQJHRI0,7KWWSJOREDOFKDQJHPLWHGX 7HFKQLFDOGDWD6RNRORYHWDO 3UREDELOLVWLFIRUHFDVWIRUVWFHQWXU\FOLPDWHEDVHGRQXQFHUWDLQWLHVLQHPLVVLRQVZLWKRXW SROLF\ DQGFOLPDWHSDUDPHWHUV-RXUQDORI&OLPDWH2FW9RO,VVXHV± $PHULFDQ0HWHRURORJLFDO6RFLHW\



$VWKHFOLPDWHUHDFWVWRJUHHQKRXVHJDVHVDIWHUDWLPHODJZDUPLQJZLOOFRQWLQXH HYHQ DIWHU WKH DWPRVSKHULF FRQFHQWUDWLRQV RI JUHHQKRXVH JDVHV KDYH OHYHOOHG RXW2WKHUIDFWRUVZRXOGIROORZRZLQJWRWKHWKHUPDOH[SDQVLRQRIZDWHUDQGWKH PHOWLQJRIJODFLHUVWKHULVHLQVHDOHYHOZRXOGVWLOOFRQWLQXHIRUFHQWXULHVHYHQ IRUPLOOHQQLDDIWHUWKHDYHUDJHWHPSHUDWXUHOHYHOVRXW7KXVWKHFOLPDWHSROLF\ GHFLVLRQVWKDWZLOOEHPDGHLQWKHFRPLQJ\HDUVZLOOKDYHLPSOLFDWLRQVORQJLQWR WKHIXWXUH 22



+XPDQ DFWLYLW\ DOVR ZDUPV WKH FOLPDWH LQGLUHFWO\ ([DPSOHV RI WKLV LQFOXGH WKH FRQGHQVDWLRQ WUDLOV RI DLUFUDIW DQG VRRW SDUWLFOHV IURP LQFRPSOHWH FRPEXVWLRQ EODFNFDUERQ 2QWKHRWKHUKDQGLWLVHVWLPDWHGWKDWFKDQJHVLQWKHDOEHGRRI (DUWK¶VVXUIDFHZLOOKDYHDQRYHUDOOFRROLQJHIIHFW



Two degrees as the risk limit 7KH WDUJHW VHW E\ WKH (XURSHDQ 8QLRQLV WR OLPLW WKH ULVH LQWKH JOREDODYHUDJH WHPSHUDWXUHWRDWPRVWWZRGHJUHHV&HOVLXVZKHQFRPSDUHGDJDLQVWSUHLQGXVWULDO WLPHV 7KLV WDUJHW LV DOVR VXSSRUWHG E\ WKH 0DMRU (FRQRPLHV )RUXP ZKRVH PHPEHUVLQFOXGHWKH8QLWHG6WDWHV-DSDQ&KLQDDQG,QGLD *OREDO ZDUPLQJ E\ WZR GHJUHHV FDQ EH UHJDUGHG DV WKH PRVW UHDOLVWLF WDUJHW SROLWLFDOO\LWPLJKWVWLOONHHSWKHDGYHUVHHIIHFWVRIFOLPDWHFKDQJHDWDWROHUDEOH OHYHO(YHQVRLWLVQRVDIHOHYHODVFRQFHUQVFOLPDWHZDUPLQJ :DUPLQJE\QRPRUHWKDQ±ƒ&PD\DOUHDG\PHDQJUHDWHUULVNRIH[WLQFWLRQV PDUNHGUHGXFWLRQVLQFURSVLQVRPH$IULFDQFRXQWULHVDJJUDYDWHGZDWHUVWUHVVIRU KXQGUHGVRIPLOOLRQVRISHRSOHDQGWKHVKULQNLQJRIJODFLHUVLQWKH+LPDOD\DVDQG RQWKH7LEHWDQ3ODWHDXE\DVPXFKDVIRXU¿IWKV7RPLQLPLVHULVNVLWZRXOGEH MXVWL¿HGWRWU\WRNHHSZDUPLQJDWOHVVWKDQWZRGHJUHHV,QIDFWWKHJURXSRI WKHOHDVWGHYHORSHGFRXQWULHVDQGVPDOOLVODQGVWDWHVKDYHGHPDQGHGLQFOLPDWH QHJRWLDWLRQVWKDWZDUPLQJVKRXOGEHUHVWULFWHGWRDWPRVWƒ& ,W LV VWLOO SRVVLEOH WR UHVWULFW WKH ULVH LQ WKH JOREDO DYHUDJH WHPSHUDWXUH WR WZR GHJUHHV LI WKH FOLPDWH V\VWHP GRHV QRW UHDFW WR HPLVVLRQV SDUWLFXODUO\ VWURQJO\ LHFOLPDWHVHQVLWLYLW\GRHVQRWSURYHWREHWRRJUHDW7KH,3&&KDVHVWLPDWHG WKDWLWZRXOGVWLOOEHSRVVLEOHWRUHPDLQZLWKLQWZRGHJUHHVLIWKHFDUERQGLR[LGH FRQFHQWUDWLRQLQWKHDWPRVSKHUHFDQEHVWDELOLVHGDW±SSPDWPRVW +RZHYHUVHWWLQJWKHFRQFHQWUDWLRQWDUJHWLVQRWRQO\DVFLHQWL¿FLVVXHLWLVWRD JUHDWH[WHQWDOVRDSROLWLFDODQGPRUDOLVVXH7KHWDUJHWOHYHOGHSHQGVHVVHQWLDOO\ RQ WKH SUREDELOLW\ ZH DUH UHDG\ WR DFFHSW LQ H[FHHGLQJ WKH ULVN OLPLW RI JOREDO ZDUPLQJ7KHKLJKHUWKHFRQFHQWUDWLRQWDUJHWVHOHFWHGLVWKHPRUHOLNHO\LWLVWKDW ZDUPLQJZLOOH[FHHGWZRGHJUHHV
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)LJXUH



7KH SUREDELOLW\ RI DWWDLQLQJ WKH WZRGHJUHH WDUJHW DW YDULRXV FRQFHQWUDWLRQOHYHOV



6RXUFH 0HLQVKDXVHQ 0  2Q WKH ULVN RI RYHUVKRRWLQJ Û & 3DSHU SUHVHQWHG DW 6FLHQWL¿F 6\PSRVLXP³$YRLGLQJ'DQJHURXV&OLPDWH&KDQJH´0HW2I¿FH([HWHU±)HEUXDU\



&RQFHQWUDWLRQ WDUJHWV LQ OLQH ZLWK WKH WZRGHJUHH OLPLW UHTXLUH YHU\ UDSLG DQG UDGLFDO HPLVVLRQUHGXFWLRQV$FFRUGLQJWRWKH,3&&JOREDOHPLVVLRQVVKRXOGSHDNDWWKHODWHVWLQ %\PLGFHQWXU\HPLVVLRQVVKRXOGEHFXWE\DWOHDVW±SHUFHQWIURPWKHOHYHO LQ



±SHUFHQWXVLQJWKHFXUUHQWO\NQRZQDQGIRUHVHHDEOHWHFKQRORJ\7HFKQLFDO SRVVLELOLWLHVH[LVWHYHQIRUJUHDWHUFXWVEXWWKHFRVWVWKHQPLJKWEHXQUHDVRQDEO\ KLJK (YHQ WKRXJK WKH UDSLG UHGXFWLRQ RI HPLVVLRQV LV XQGHQLDEO\ FKDOOHQJLQJ VRPH FXUUHQWWUHQGVPDNHWKHMREHDVLHU)RULQVWDQFHGHSOHWLRQRIRLODQGJDVUHVHUYHV WKDWFDQEHH[SORLWHGDWORZFRVWZLOOUDLVHWKHSULFHVRIIRVVLOIXHOVWKLVHQFRXUDJHV 24



PRUHHI¿FLHQWHQHUJ\XVHDQGLPSURYHVWKHFRPSHWLWLYHQHVVRIUHQHZDEOHHQHUJ\ VRXUFHV$WWKHVDPHWLPHDGYDQFHPHQWVLQVXVWDLQDEOHWHFKQRORJ\ZLOOORZHUWKH FRVWVRIHPLVVLRQUHGXFWLRQV %R[ 3ODQ%:KDWLIFOLPDWHFKDQJHJHWVRXWRIKDQG" 6RPHUHVHDUFKHUVFRQVLGHULWSRVVLEOHWKDWFOLPDWHFKDQJHLVDERXWWRH[FHHG±RUPD\ DOUHDG\KDYHH[FHHGHG±WKHWKUHVKROGDIWHUZKLFKIHHGEDFNPHFKDQLVPVEHJLQWRLQWHQVLI\ ZDUPLQJXQFRQWUROODEO\7KHQWKHFLUFOHRIZDUPLQJFRXOGQRWEHVWRSSHGHYHQLIHPLVVLRQV ZHUHFXWWR]HUR (YHQLQWKLVVFHQDULRWKHVSHHGRIFOLPDWHFKDQJHFRXOGEHVORZHG¿UVWE\UHGXFLQJJOREDO HPLVVLRQVDVPXFKDVSRVVLEOHDQGWKHQE\PRYLQJRQWRQHJDWLYHHPLVVLRQV7KLVFRXOG VXFFHHGIRULQVWDQFHWKURXJKDIIRUHVWDWLRQE\FDSWXULQJWKHFDUERQGLR[LGHJHQHUDWHGLQ WKHSURGXFWLRQRIELRHQHUJ\DQGE\ELQGLQJFDUERQWRFKDUFRDO,WPD\DOVREHQHFHVVDU\ WRGHYHORSWHFKQLFDOPHDQVWRUHPRYHFDUERQGLR[LGHIURPWKHDWPRVSKHUH $QRWKHULGHDWKDWKDVEHHQSURSRVHGIRUFRQVLGHUDWLRQLVWRFRROWKHFOLPDWHE\DOWHULQJ WKHDOEHGRRI(DUWK3RVVLEOHPHDQVFRXOGEHIRULQVWDQFHDUWL¿FLDOH[SDQVLRQRIWKHVQRZ DQGLFHFRYHUJLYLQJSUHIHUHQFHWRWUHHVSHFLHVWKDWUHÀHFWVXQOLJKWPRUHDQGPDNLQJWKH VXUIDFHVRIEXLOGLQJVOLJKWHU $UWL¿FLDODOWHULQJRIWKHFOLPDWHLQYROYHVVXEVWDQWLDOULVNV9HU\OLWWOHLQIRUPDWLRQLVDYDLODEOH DERXWWKHHI¿FDF\FRVWHIIHFWLYHQHVVDQGVXVWDLQDELOLW\RIVXFKPHDVXUHV0RUHUHVHDUFK LVQHHGHGLQWKLV¿HOG



The Government’s policies ‡ &OLPDWH FKDQJH LV FOHDUO\ DPRQJ WKH JUHDWHVW WKUHDWV WR WKH ZHOOEHLQJ RI KXPDQNLQG LQ WKLV FHQWXU\ 7KH VHYHULW\ DQG XUJHQF\ RI WKH WKUHDW PXVW EH UHÀHFWHGLQWKHSROLF\DLPHGDWDYHUWLQJWKHWKUHDW ‡ )LQODQGLVFRPPLWWHGWRGRLQJLWVRZQIDLUVKDUHRIHPLVVLRQUHGXFWLRQVVRWKDW ZLWKVXI¿FLHQWSUREDELOLW\ZDUPLQJFDQEHNHSWZLWKLQDWPRVWWZRGHJUHHV )LQODQGVXSSRUWVWKHSURFHVVWRKDOWWKHJURZWKRIJOREDOHPLVVLRQVE\ DQGWRFXWWKHPFOHDUO\E\PRUHWKDQKDOIE\ZKHQFRPSDUHGDJDLQVWWKH OHYHOLQ ‡ (PLVVLRQWDUJHWVDUHVHWQRWRQO\WRSUHYHQWWKHDGYHUVHHIIHFWVRIZDUPLQJ EXWDOVRWRPLQLPLVHWKHULVNRIH[WUHPHLUUHYRFDEOHDQGSRVVLEO\FDWDVWURSKLF FKDQJHV7DUJHWVDUHUHYLVHGZKHQHYHUQHFHVVDU\DVPRUHVFLHQWL¿FLQIRUPDWLRQ LVDFFXPXODWHG ‡ $ PXOWLGLVFLSOLQDU\ JURXS RI H[SHUWV LV DSSRLQWHG WR DVVHVV GHYHORSPHQWV LQ FOLPDWHVFLHQFHFOLPDWHWHFKQRORJ\DQGFOLPDWHSROLF\7KHJURXSUHSRUWVWR WKH *RYHUQPHQW DQG JLYHV UHFRPPHQGDWLRQV WR VXSSRUW WKH *RYHUQPHQW¶V GHFLVLRQPDNLQJ ‡ 0RUH UHVHDUFK LV FRQGXFWHG RQ H[WUHPH DQG DEUXSW FOLPDWH FKDQJHV DQG RQ IHHGEDFN PHFKDQLVPV LQ WKH FOLPDWH V\VWHP 7KH PHDQV RI UHGXFLQJ DWPRVSKHULF FRQFHQWUDWLRQV RI JUHHQKRXVH JDVHV DQG FRROLQJ WKH FOLPDWH VXVWDLQDEO\DQGVDIHO\DUHDVVHVVHG 25
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International climate policy 7KH )LUVW :RUOG &OLPDWH &RQIHUHQFH ZDV RUJDQLVHG XQGHU WKH OHDGHUVKLS RI WKH :RUOG 0HWHRURORJLFDO 2UJDQL]DWLRQ :02  LQ  $W WKH FRQIHUHQFH FOLPDWH FKDQJH ZDV LGHQWL¿HG DV D JOREDO WKUHDW DQG VWDWHV ZHUH XUJHG WR WDNH DFWLRQ WR DYHUW WKH SUREOHP 3ROLF\PDNHUV DQG VFLHQWLVWV FDPH WRJHWKHU DW D FOLPDWH FRQIHUHQFHVXSSRUWHGE\WKH81DQGWKH:02LQ7RURQWRLQ7KHFRQIHUHQFH UHFRPPHQGHGWKDWJOREDOFDUERQGLR[LGHHPLVVLRQVEHFXWE\RQH¿IWKE\WKH\HDU  )RXU \HDUV ODWHU WKH 8QLWHG 1DWLRQV )UDPHZRUN &RQYHQWLRQ RQ &OLPDWH &KDQJH ZDVDJUHHGRQDWWKH81&RQIHUHQFHRQ(QYLURQPHQWDQG'HYHORSPHQWLQ5LRGH -DQHLUR7KHJRDOVHWZDVWRNHHSZDUPLQJDWDWROHUDEOHOHYHO
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¿YH SHUFHQWIURPWKHOHYHOE\±/HJDOO\ELQGLQJHPLVVLRQWDUJHWVYDU\ IURPFRXQWU\WRFRXQWU\IURPDQLQFUHDVHRIWHQSHUFHQWDOORZHGIRU,FHODQGWR DUHGXFWLRQRIHLJKWSHUFHQWVHWIRUWKH(8,QDGGLWLRQWRWKHPDLQJUHHQKRXVH JDVHPLVVLRQVWKH3URWRFROFRYHUVVRPHRIWKHVLQNVWKDWDEVRUEWKHHPLVVLRQV 2EOLJDWLRQVFDQEHSDUWO\PHWE\SXUFKDVLQJHPLVVLRQUHGXFWLRQXQLWVIURPDEURDG 7KH3URWRFROKDVEHHQUDWL¿HGE\DOOPDMRUVWDWHVH[FHSWWKH8QLWHG6WDWHVDQG LWHQWHUHGLQWRIRUFHLQ1HJRWLDWLRQVRQDQHZDJUHHPHQWIRUWKHSRVW SHULRGEHJDQDWWKH81&OLPDWH&KDQJH&RQIHUHQFHLQ%DOLLQ7KHLQWHQWLRQ LVWREULQJWKHQHJRWLDWLRQVWRFRQFOXVLRQLQ&RSHQKDJHQLQODWH 7KHRQJRLQJQHJRWLDWLRQVVWDUWHGLQ%DOLDUHWKH¿UVWWRGLVFXVVPHDVXUHVWDNHQ E\ERWKLQGXVWULDOLVHGDQGGHYHORSLQJFRXQWULHVWROLPLWHPLVVLRQV7KHDJUHHPHQW VKRXOG DOVR FRYHU PHDVXUHV WR VWRS GHIRUHVWDWLRQ LQ GHYHORSLQJ FRXQWULHV DGDSWDWLRQWRWKHLPSDFWVRIFOLPDWHFKDQJHWHFKQRORJ\WUDQVIHUDQGWKH¿QDQFLQJ QHHGHGWRVXSSRUWSRRUFRXQWULHV ,Q LQWHUQDWLRQDO SROLWLFV WKH FOLPDWH GHEDWH KDV H[SDQGHG RXWVLGH WKH VFRSH RI WKHFOLPDWHQHJRWLDWLRQVSURSHU&OLPDWHSURWHFWLRQKDVEHHQGLVFXVVHGE\WKH81 *HQHUDO$VVHPEO\WKH6HFXULW\&RXQFLODQGVHYHUDO81ERGLHV,QFRQMXQFWLRQZLWK WKH%DOL&RQIHUHQFHWKHWKHPHZDVGLVFXVVHGE\PLQLVWHUVRIWUDGHDQG¿QDQFH 7KHFOLPDWHLVEHLQJPDLQVWUHDPHGDQGLVJDLQLQJDQHVWDEOLVKHGSRVLWLRQLQDOO LQWHUQDWLRQDOSROLWLFV



Who bears responsibility? 7KH,3&&KDVHVWLPDWHGWKDWUHDFKLQJWKHWDUJHWRIWZRGHJUHHVZLWKDSUREDELOLW\ RIHYHQSHUFHQWUHTXLUHVWKDWULFKLQGXVWULDOLVHGFRXQWULHVUHGXFHWKHLUHPLVVLRQV E\DWOHDVW±SHUFHQWIURPWKHOHYHODOUHDG\E\WKH\HDU:LWKLQ WKHVDPHWLPHUDSLGO\JURZLQJGHYHORSLQJFRXQWULHVVKRXOGDOVREHDEOHWROLPLW WKHLUHPLVVLRQVE\±SHUFHQWZKHQFRPSDUHGDJDLQVWWKHEXVLQHVVDVXVXDO HPLVVLRQOHYHO 28
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Developing countries = Countries not listed in Annex I of the UN Climate Convention The world Industrialised countries = Countries listed in Annex I of the UN Climate Convention 1) Emissions peak and start to decline before 2020. 2) On this path, the atmospheric GHG concentration peaks at 550 ppm CO2 equivalent before 2050 and falls to 450 ppm CO2 equivalent. 3) A 50% reduction in emissions by 2050.



6RXUFH0HLQVKDXVHQ06W\OL]HGHPLVVLRQSDWK%DFNJURXQGQRWHSUHSDUHGIRUWKH 81'3+XPDQ'HYHORSPHQW5HSRUW
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,($   SHU FHQW RI WKH LQFUHDVH LQ JOREDO HQHUJ\UHODWHG HPLVVLRQV E\  ZLOOFRPHIURPFRXQWULHVRXWVLGHWKH2(&'(YHQLIULFKFRXQWULHVUHGXFHGWKHLU HPLVVLRQVWR]HURWKHULVHLQWKHHPLVVLRQVRIGHYHORSLQJFRXQWULHVDORQHZRXOG EHHQRXJKWRH[FHHGWKHJOREDOHPLVVLRQOHYHOUHTXLUHGE\WKHWZRGHJUHHSDWK ZLWKLQWKHQH[WIHZGHFDGHV 7KHHPLVVLRQOHYHOSHUFDSLWDYDULHVJUHDWO\IURPFRXQWU\WRFRXQWU\7KHDYHUDJH IRU WKH ZRUOG¶V HQHUJ\UHODWHG HPLVVLRQV LV IRXU WRQQHV SHU SHUVRQ SHU \HDU +RZHYHULQWKH8QLWHG6WDWHVWKHHPLVVLRQOHYHOLVWRQQHVDQGLQ,QGLDRQO\ RQH WRQQH $Q DYHUDJH )LQQ SURGXFHV DERXW  WRQQHV RI HPLVVLRQV ± QHDUO\ WKUHH WLPHV PRUH WKDQ D SHUVRQ LQ &KLQD DQG  WLPHV PRUH WKDQ D SHUVRQ LQ %DQJODGHVK 7KHUHDUHDOVRFRQVLGHUDEOHGLIIHUHQFHVZLWKLQFRXQWULHV(YHQWKRXJKWKHDYHUDJH HPLVVLRQ OHYHO SHU FDSLWD LV VWLOO ORZ LQ ,QGLD LW KDV EHHQ HVWLPDWHG WKDW WKH HPLVVLRQV SURGXFHG E\ WKH  PLOOLRQ ZHDOWKLHVW ,QGLDQV DOUHDG\ H[FHHG WKH VXVWDLQDEOHOHYHO6LPLODUO\WKHSRRULQLQGXVWULDOLVHGFRXQWULHVW\SLFDOO\DFFRXQW IRUDORZHUSHUFHQWDJHRIHPLVVLRQVWKDQWKHQDWLRQDODYHUDJH 7KHHPLVVLRQLQWHQVLW\DPRQJKRXVHKROGVDOVRYDULHVVLJQL¿FDQWO\)RULQVWDQFH IRUHDFKHXURRIWKH*'38NUDLQHSURGXFHGVL[WLPHVPRUHHPLVVLRQVWKDQWKH (8 %HFDXVH RI WKH HFRQRPLF VWUXFWXUH WKH HPLVVLRQ LQWHQVLW\ RI WKH )LQQLVK HFRQRP\LVVOLJKWO\PRUHWKDQRQH¿IWKJUHDWHUDVFRPSDUHGWRWKH(8DYHUDJH ,QWHUQDWLRQDOO\ WKH PRVW HPLVVLRQ LQWHQVLYH FRXQWULHV DUH WKH IRUPHU 6RFLDOLVW FRXQWULHVRLOSURGXFLQJFRXQWULHVDQGHPHUJLQJGHYHORSLQJFRXQWULHVGHSHQGHQW RQFRDOVXFKDV&KLQDDQG6RXWK$IULFD



Fair burden sharing $W SUHVHQW WKH LQWHUQDWLRQDO FRPPXQLW\ LV IDLUO\ XQDQLPRXV DERXW WKH QHHG WR DFKLHYHDQRWDEOHUHGXFWLRQLQJOREDOHPLVVLRQV3ROLWLFDOO\WKHPRVWFKDOOHQJLQJ WDVNLVWRGLVWULEXWHJOREDOHPLVVLRQUHGXFWLRQVDPRQJFRXQWULHV:KHQGLVFXVVLQJ EXUGHQVKDULQJIRXUFULWHULDDUHRIWHQSUHVHQWHG $VROXWLRQEDVHGRQKLVWRULFDOUHVSRQVLELOLW\ZRXOGDOORFDWHHPLVVLRQUHGXFWLRQVLQ SDUWLFXODUWRFRXQWULHVWKDWKDYHFDXVHGWKHZDUPLQJVRIDU7KLVZRXOGPHDQYHU\ KHDY\HPLVVLRQOLPLWVIRUFRXQWULHVWKDWZHUHDPRQJWKH¿UVWWRLQGXVWULDOLVHVXFK DVWKH8.2QWKHRWKHUKDQGGHYHORSLQJFRXQWULHVWKDWDUHFXUUHQWO\LQFUHDVLQJ WKHLUHPLVVLRQVUDSLGO\ZRXOGKDUGO\KDYHWRUHVWULFWWKHLUHPLVVLRQVDWDOO %XUGHQVKDULQJEDVHGRQWKHDELOLW\WRSD\ZRXOGWDNHDFFRXQWRIHDFKFRXQWU\¶V OHYHO RI HFRQRPLF GHYHORSPHQW &RXQWULHV WKDW FDQ EHVW DIIRUG LW ZRXOG UHGXFH WKHLU HPLVVLRQV WKH PRVW +RZHYHU WKLV PRGHO ZRXOG DOVR UHTXLUH FRQVLGHUDEOH 30



¶V SRSXODWLRQZLWKLQDFHUWDLQSHULRGRIWLPH7KHVWUHQJWKRIWKLVPRGHOLVWKDWWKH JOREDOFOLPDWHUHVRXUFHVFDQEHFRQVLGHUHGWREHORQJWRHYHU\RQHHTXDOO\WKXV WKHULJKWWREXUGHQWKHFOLPDWHVKRXOGDOVREHGLYLGHGHTXDOO\+RZHYHUDWWDLQLQJ DQHTXDOHPLVVLRQOHYHOZRXOGUHTXLUHYHU\UDGLFDOFXWVLQLQGXVWULDOLVHGFRXQWULHV DVZHOODVPDMRUHPLVVLRQUHGXFWLRQVLQHPHUJLQJHFRQRPLHVVXFKDV&KLQD:KHQ DSSO\LQJWKH,3&&¶VHVWLPDWHVRISDWKVWKDWPHHWWKHWZRGHJUHHWDUJHWDJOREDOO\ VXVWDLQDEOHHPLVVLRQOHYHOLQZRXOGEH±WRQQHVRIFDUERQGLR[LGH SHUSHUVRQ 7KHEDVLFPRGHOVRIEXUGHQVKDULQJFDQEHDSSOLHGDQGVXSSOHPHQWHGLQYDULRXV ZD\V,QWKHVHFWRUDOPRGHOHPLVVLRQOLPLWVZRXOGEHGLVWULEXWHGDPRQJLQGXVWULDO VHFWRUVRQWKHEDVLVRIWKHEHVWHIIHFWLYHQHVVDFKLHYHG,QWKHVWHHOLQGXVWU\IRU H[DPSOHWKHEHQFKPDUNZRXOGEHWKHORZHVWHPLVVLRQYROXPHSHUWRQQHRIVWHHO WKDWKDVEHHQDFKLHYHGVRIDU7KXVWKHPRGHOZRXOGJLYHDFRPSHWLWLYHHGJHWR WKHPRVWHI¿FLHQWFRPSDQLHVZLWKLQDQLQGXVWULDOVHFWRU 7KHVHFWRUDOPRGHOUHTXLUHVH[WHQVLYHLQWHUQDWLRQDOFROOHFWLRQRILQIRUPDWLRQDQG DVHFWRUVSHFL¿¿FOLPLWV $ SUDFWLFDO DSSURDFK PLJKW EH WR GLYLGH FRXQWULHV LQWR JURXSV RQ WKH EDVLV RI WKHLUOHYHORIGHYHORSPHQWDQGHPLVVLRQV,QGXVWULDOLVHGFRXQWULHVHFRQRPLHVLQ WUDQVLWLRQDQGWKHPRVWDIÀXHQWGHYHORSLQJFRXQWULHVZRXOGEHVXEMHFWWRTXDQWL¿HG 31



¿FEDVLV ,Q WKH ORQJ WHUP DOO FRXQWULHV PXVW KDYH ORZFDUERQ VWUDWHJLHV ,Q WKH IXWXUH UHTXLUHPHQWVFDQSHUKDSVDOVREHVHWGLUHFWO\IRUPDMRUFRPSDQLHV $FFRUGLQJ WR WKH (8 DW OHDVW IRXU FULWHULD VKRXOG EH DSSOLHG LQ EXUGHQ VKDULQJ EHWZHHQLQGXVWULDOLVHGFRXQWULHV  7KH DELOLW\ WR SD\ IRU HPLVVLRQ UHGXFWLRQV LQ RQH¶V RZQ FRXQWU\ DQG WR EX\ HPLVVLRQUHGXFWLRQVIURPDEURDG  7KHHPLVVLRQUHGXFWLRQSRWHQWLDO  (DUO\PHDVXUHVWRUHGXFHHPLVVLRQV  3RSXODWLRQFKDQJHVDQGWKHRYHUDOOHPLVVLRQOHYHO %R[



*UHHQKRXVH'HYHORSPHQW5LJKWV)UDPHZRUN



7RJHWKHUZLWK1*2VWKH6WRFNKROP(QYLURQPHQW,QVWLWXWHKDVGHYHORSHGWKH*UHHQKRXVH 'HYHORSPHQW 5LJKWV )UDPHZRUN *'5  LQ ZKLFK HPLVVLRQ UHGXFWLRQ DQG ¿¿QDQFLQJ HPLVVLRQ UHGXFWLRQV LQ GHYHORSLQJ FRXQWULHV 2Q WKH RWKHU KDQG ¿QDQFLQJ SURYLGHGE\ULFKFRXQWULHVZRXOGHQDEOHWKHQHFHVVDU\HPLVVLRQUHGXFWLRQVLQFRXQWULHV VXFKDV&KLQDDQG,QGLD
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The role of Europe and Finland in the global community (YHQ WKRXJK WKH JOREDO FRPPXQLW\ KDV ZRNHQ XS WR WKH FOLPDWH FULVLV UDWKHU VOXJJLVKO\ PXFK KDV KDSSHQHG DURXQG WKH ZRUOG LQ UHFHQW \HDUV ,W FDQ EH H[SHFWHGWKDWWKHSDFHRIFOLPDWHSURWHFWLRQZLOODFFHOHUDWHZKHQWKHIXOOHIIHFWRI LQWHUQDWLRQDODJUHHPHQWVQDWLRQDOJRDOVDQGHPLVVLRQVWUDGLQJV\VWHPVVWDUWVWR EHIHOW)LQODQGPXVWDFWLYHO\IROORZWKHSURJUHVVRIOHDGLQJFRXQWULHV 7DEOH



([DPSOHVRIFOLPDWHSROLF\LQVRPHFRXQWULHVLQ±



Country Australia



Policy A ban on incandescent lamps A fund of 500 million Australian dollars for renewable energy Brazil A national climate programme where the objectives are to reduce energy consumption by 10% by the year 2030, to increase the capacity of renewable energy production by 7,000 MW by 2010, and to stop deforestation by 2015 China A national climate programme where the goal is, among other things, to reduce the energy intensity of the economy by 20% and to increase the area covered by forests by 20% by the year 2010 New energy efﬁciency requirements for buildings with a reduction of 50% when compared against the mean level in the 1980s Germany A national climate programme with 29 regulatory and ﬁnancing projects for various sectors and with the objective of reducing emissions by 40% by 2020 A separate fund for energy efﬁciency consultation and loans for SMEs Holland Environmental tax on ﬂights departing the country An energy efﬁciency programme for buildings (to increase the energy efﬁciency of 500,000 buildings by 30% in 2008–11) A renewable energy programme for buildings India A national climate programme with actions for energy efﬁciency, renewable energy and reforestation Feed-in tariffs for solar and wind power; wind power target 10.5 GW in 2012 Energy efﬁciency requirements for new buildings Indonesia A national climate programme where the goal is to increase the share of renewable energy to 17% by 2025 and to 30% by 2050, and to afforest 36 million hectares of land suffering from deforestation Japan A national energy conservation programme with actions pertaining, for instance, to the energy services of households and industry, the energy efﬁciency of buildings, and the scope of application of the Energy Conservation Act New standards for the fuel consumption of vehicles Mexico A national climate programme where emissions will peak in 2012, after which they will be reduced by 50% by the year 2050 New Zealand Emissions trading since 2008 for some forests and from 2010 for energy generation and industry An energy efﬁciency programme for homes, transport, State administration and enterprises; the goal is to achieve savings totalling 205 PJ by 2025. An energy programme where the goal is to raise the share of renewable energy to 90% by 2025 Norway A carbon neutrality programme with investment subsidies, taxes, development of public transport and support for preventing deforestation in developing countries A bioenergy strategy with new investment subsidies, requirements for public buildings and R&D support Feed-in tariffs for wind, hydropower and bioenergy South Africa Feed-in tariffs for wind, small-scale hydropower, biogas and solar power Sweden Government strategy where the goal set for 2020 is to cut emissions by 40% outside emissions trading, to improve the efﬁciency of energy use by 20%, and to raise the share of renewable energy to 50% United Kingdom A Climate Act with binding emission targets and related measures An Energy Act with feed-in tariffs and the authorisation to increase support for renewable heat United States An increase of USD 800 million in tax support and other subsidies for renewable energy, and USD 800 million for energy efﬁciency in 2008 In the budget proposal for 2010, a total of USD 150 billion for clean energy during ten years, emissions trading, and phasing out of support for fossil fuels; USD 16 billion for the energy efﬁciency of buildings
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7KH(XURSHDQ8QLRQ±WKHPRVWLPSRUWDQWFRRSHUDWLRQIRUXPLQFOLPDWHSROLF\IRU )LQODQG±KDVFRQVLVWHQWO\EHHQWKHHQJLQHIRULQWHUQDWLRQDOFOLPDWHSURWHFWLRQ,W FDQEHFRQVLGHUHGWKDWWKHSHUVLVWHQFHRIWKH(8ZDVWKHPDLQUHDVRQZK\WKH .\RWR3URWRFROFDPHLQWREHLQJDQGKRZLWVXUYLYHGWKHSUHFDULRXV\HDUVIROORZLQJ WKHGLVHQJDJHPHQWRIWKH8QLWHG6WDWHV7KHWDUJHWRIUHVWULFWLQJJOREDOZDUPLQJ WRDWPRVWWZRGHJUHHV±ZKLFKKDVJDLQHGLQFUHDVLQJSRSXODULW\LQQHJRWLDWLRQV± ZDVDOVRRULJLQDOO\SUHVHQWHGE\WKH(8 7KH(8HPLVVLRQVWUDGLQJV\VWHPFDQEHUHJDUGHGDVWKHZRUOG¶VPRVWH[WHQVLYH FOLPDWH SROLF\ PHDVXUH DQG LW VHUYHV DV D PRGHO LQ PDQ\ RWKHU DUHDV (YHQ ZLWKLWVVKRUWFRPLQJVWKH(8FOLPDWHDQGHQHUJ\SDFNDJHDGRSWHGLQODWH FRQWDLQV WKH PRVW DPELWLRXV WDUJHWV DQG PHDVXUHV DSSURYHG RQ D ODUJH VFDOH DQ\ZKHUH,QWKLVSDFNDJHWKH(8LVFRPPLWWHGWRFXWWLQJLWVHPLVVLRQVE\SHU FHQWIURPWKHOHYHOE\WKH\HDULQDQ\FDVHDQGE\DVPXFKDVSHU FHQWLIWKHRWKHUNH\FRXQWULHVDJUHHWRMRLQLQ :LWKRXW WKH (8¶V FRQVWDQW OHDGHUVKLS LW LV KDUGO\ SRVVLEOH WR UHDFK VXI¿FLHQWO\ DPELWLRXVDJUHHPHQWV7KXVWKH8QLRQVKRXOGFRQWLQXHLQLWVUROHDVWKHORFRPRWLYH IRUFOLPDWHSURWHFWLRQ)LQODQGVXSSRUWVDQGVWULYHVWRVWUHQJWKHQWKH(8¶VUROHDV DOHDGHULQWKLV¿HOG$WWKHVDPHWLPHLWLVQHFHVVDU\WKDWRWKHUPDMRUFRXQWULHV DOVRSDUWLFLSDWHLQHPLVVLRQUHVWULFWLRQVFRQVWUXFWLYHO\ ,Q DGGLWLRQ WR DQ DFWLYH DSSURDFK DQG LQLWLDWLYH LQ LQWHUQDWLRQDO FOLPDWH SROLF\ WKH(8PXVWDOVRVKRZSURRIRIVXFFHVVLQWKHKRPH¿HOGLQRUGHUWRPDLQWDLQ LWVOHDGLQJSRVLWLRQ7KH(80HPEHU6WDWHV±LQFOXGLQJ)LQODQG±PXVWEHDEOH WRVKRZFUHGLEO\WKDWWKH\DUHDGYDQFLQJWRZDUGVWKHFOLPDWHDQGHQHUJ\WDUJHWV WKDWWKH\KDYHWKHPVHOYHVDGRSWHG$VXI¿FLHQWVKDUHRIHPLVVLRQUHGXFWLRQVPXVW EHDFKLHYHGFRVWHIIHFWLYHO\ZLWKLQWKH8QLRQ (YHQ WKRXJK )LQODQG¶V HPLVVLRQV DUH KLJK LQ UHODWLRQ WR WKH SRSXODWLRQ DQG WKH HFRQRP\ )LQODQG RQO\ DFFRXQWV IRU D IHZ SHU PLOO RI JOREDO HPLVVLRQV DQG HYHQWKLVVKDUHLVVKULQNLQJ+RZHYHUDVPDOOFRXQWU\FDQDOVRLQÀXHQFHJOREDO GHYHORSPHQWVE\ZRUNLQJLQDGHWHUPLQHGPDQQHUWREHFRPHDOHDGHULQFOLPDWH SURWHFWLRQDQGE\VKRZLQJWKHZD\WRRWKHUFRXQWULHV7KH1RUGLFFRXQWULHVFDQ GHYHORSDQGDSSO\VXVWDLQDEOHVROXWLRQVDQGFRPPHUFLDOLVHVXVWDLQDEOHWHFKQRORJ\ WKDWFDQEHXWLOLVHGWKURXJKRXWWKHZRUOG



Climate protection and foreign policy &OLPDWHFKDQJHLVDZRUOGZLGHHFRQRPLFVRFLDODQGSROLWLFDOLVVXHDQGLQFUHDVLQJO\ RIWHQ D VHFXULW\ LVVXH 7KH SUREOHP FDQ RQO\ EH VROYHG WKURXJK H[WHQVLYH LQWHUQDWLRQDOFRRSHUDWLRQWKDWFDQEHIXUWKHUHGE\PHDQVRIIRUHLJQSROLF\)RUD SROLWLFDOVLJQDOLWLVSDUWLFXODUO\LPSRUWDQWWRHQVXUHWKHFRQWLQXHGFRPPLWPHQW 34



RIWRSSROLWLFDOOHDGHUVEXWFOLPDWHGLSORPDF\VKRXOGDOVREHUHDOLVHGLQH[WHUQDO UHODWLRQVDWDOOOHYHOV )LQODQGSURPRWHVLQWHUQDWLRQDOFOLPDWHSURWHFWLRQHVSHFLDOO\DVDQ(8PHPEHUDQG ZRUNVDFWLYHO\WRLQWHJUDWHWKHFOLPDWHSHUVSHFWLYHLQDOOPXOWLODWHUDOFRRSHUDWLRQ ,PSRUWDQW LQWHUQDWLRQDO IRUXPV LQFOXGH 81 ERGLHV DQG FRQYHQWLRQV WKH :RUOG 7UDGH2UJDQL]DWLRQDQGLQWHUQDWLRQDO¿QDQFLDOLQVWLWXWLRQVVXFKDVWKH:RUOG%DQN DQGUHJLRQDOGHYHORSPHQWEDQNV$PRQJUHJLRQDOIRUXPVWKHPRVWLPSRUWDQWIRU )LQODQGDUHWKH1RUGLF&RXQFLODQGWKH$UFWLF&RXQFLO/HVVIRUPDOIRUXPVVXFKDV WKH0DMRU(FRQRPLHV)RUXP0() KDYHDOVRHPHUJHGWRVXSSOHPHQWWKHRI¿±VXFKDVIRRGDQGZDWHUVKRUWDJHV SRYHUW\ DQG IRUFHG PLJUDWLRQ ± PD\ DJJUDYDWH FRQÀLFWV DQG LQ H[WUHPH FDVHV PD\ HYHQ WULJJHU WKHP HVSHFLDOO\ LQ SRRU DQG IUDJLOH FRXQWULHV ,Q WHUPV RI VHFXULW\FOLPDWHFKDQJHPD\DFWDVDWKUHDWPXOWLSOLHU2QWKHRWKHUKDQGFOLPDWH SURWHFWLRQ PHDQV LQFUHDVHG LQWHUGHSHQGHQFH WKLV PD\ DOVR KHOS VROYH VHFXULW\ SUREOHPV &OLPDWHVHFXULW\UHTXLUHVPHDVXUHVWKDWLQPRVWFDVHVZRXOGEHMXVWL¿HGLQDQ\ FDVH7KHVHLQFOXGHDPRQJRWKHUVWKHVWUHQJWKHQLQJRILQWHUQDWLRQDOFRRSHUDWLRQ DGYDQFH SUHYHQWLRQ RI FULVHV FLYLOLDQ FULVLV PDQDJHPHQW DQG DGYDQFHPHQW RI VXVWDLQDEOHGHYHORSPHQWLQSRRUFRXQWULHV 7KHLPSDFWVRIFOLPDWHFKDQJHRQ)LQODQG¶VVHFXULW\DUHPDLQO\LQGLUHFWDQGDUH OLNHO\WRDSSHDUPRVWO\RYHUWKHORQJWHUP,IJOREDOZDUPLQJPDNHVWKHZRUOG D PRUH PLVHUDEOH DQG OHVV VWDEOH SODFH PDQ\ RI WKH FRQVHTXHQW WKUHDWV ZLOO DIIHFW)LQODQGWRR+RZHYHUVRPHRIWKHLPSDFWVVXFKDVPRUHIUHTXHQWRUPRUH LQWHQVHH[WUHPHZHDWKHUSKHQRPHQDPD\ZHDNHQWKHSRVVLELOLWLHVRIPDLQWDLQLQJ VRFLHW\¶VEDVLFIXQFWLRQVDOUHDG\LQWKHVKRUWWHUP±DWOHDVWWHPSRUDULO\ &OLPDWH FKDQJH LV D FURVVFXWWLQJ WKHPH LQ WKH *RYHUQPHQW 5HSRUW RQ )LQQLVK 6HFXULW\ DQG 'HIHQFH 3ROLF\ DGRSWHG LQ HDUO\  7KH FOLPDWH SHUVSHFWLYH VKRXOGEHVWUHQJWKHQHGIXUWKHUDQGPDGHPRUHFRQFUHWHLQWKHQDWLRQDOVHFXULW\ 35



DQG GHIHQFH SROLF\ 6LPLODUO\ SURSRVDOV WR GLVFXVV WKH FOLPDWH LQ LQWHUQDWLRQDO VHFXULW\IRUXPVVXFKDVWKH816HFXULW\&RXQFLOVKRXOGEHVXSSRUWHG



Trade policy and technology transfer ,QWHUQDWLRQDO WUDGH DQG WKH FOLPDWH DUH OLQNHG ZLWK HDFK RWKHU LQ PDQ\ ZD\V WKDW DUH SDUWO\ FRQWUDGLFWRU\ 8QUHVWULFWHG FOLPDWH FKDQJH PD\ OHDG WR D JOREDO HFRQRPLFUHFHVVLRQDQGWRWKHLPSDLUPHQWRILQWHUQDWLRQDOUHODWLRQVWKLVZRXOG VHULRXVO\ GHWHULRUDWH WKH SUHUHTXLVLWHV IRU WUDGH 2Q WKH RWKHU KDQG FOLPDWH FULWHULDPD\OHDGWRKLJKHUWUDQVSRUWFRVWVDQGWRWUDGHUHVWULFWLRQVLPSRVHGRQ WKHSURGXFWVRIIUHHULGHUFRXQWULHV )UHHWUDGHFDQEHFRQVLGHUHGDSUHFRQGLWLRQIRUWKHHI¿FLHQWWUDQVIHURIVXVWDLQDEOH WHFKQRORJ\ DQG LQQRYDWLRQV IURP RQH FRXQWU\ WR DQRWKHU 2Q WKH RWKHU KDQG OLEHUDOLVLQJWUDGHPD\PDNHFOLPDWHSURWHFWLRQPRUHGLI¿FXOWLILWVSXUVHFRQRPLF DFWLYLW\JLYLQJULVHWRHPLVVLRQVDQGLQSDUWLFXODULQWHUQDWLRQDOWUDQVSRUWV 7KH FOLPDWH SHUVSHFWLYH KDV EHHQ UDWKHU LQFRQVSLFXRXV LQ LQWHUQDWLRQDO WUDGH SROLF\7KH(8KDVDGYRFDWHGWKHSRVLWLRQWKDWWUDGHDQGHQYLURQPHQWDODJUHHPHQW V\VWHPV VKRXOG EH HTXDO LQ RWKHU ZRUGV QHLWKHU ZRXOG EH VXERUGLQDWH WR WKH RWKHU7KH:72FRXOGDOVRSOD\DUROHDVDUHJXODWRURILQWHUQDWLRQDOHPLVVLRQV WUDGLQJ7KHDLPVKRXOGEHWKDWWKHSULFHVRIDOOSURGXFWVUHÀHFWWKHLUUHDOFRVWV WRVRFLHW\ ,QWHUQDWLRQDOWUDQVSRUWVVKRXOGDOVREHJLYHQDSULFHUHÀ¿WVRIVFDOHDVVRFLDWHGZLWKVSHFLDOLVDWLRQ DQG WKHUHE\ KHOS WR LPSURYH VXSSO\ DQG WR ORZHU SULFHV 7KH :RUOG %DQN KDV HVWLPDWHG WKDW HOLPLQDWLRQ RI WUDGHUHVWULFWLQJ GXWLHV DQG WHFKQLFDO EDUULHUV IRU QR PRUH WKDQ  SURGXFWV ZRXOG LQFUHDVH WKH H[SRUWV RI FOHDQ WHFKQRORJ\ WR GHYHORSLQJ FRXQWULHV E\  SHU FHQW 7UDGH LQ SURGXFWV DQG VHUYLFHV WKDW KHOS SURWHFWWKHFOLPDWHVKRXOGLQIDFWEHPDGHHDVLHU
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,QWKHFOLPDWHFRQYHQWLRQVLQGXVWULDOLVHGFRXQWULHVDUHFRPPLWWHGWRSURPRWLQJ WKH WUDQVIHU RI VXVWDLQDEOH WHFKQRORJ\ WR GHYHORSLQJ FRXQWULHV 'HYHORSLQJ FRXQWULHV KDYH FRQVLGHUHG WKDW LPSOHPHQWDWLRQ RI WKH FRPPLWPHQWV VR IDU KDV EHHQLQVXI¿FLHQW3RRUFRXQWULHVHPSKDVLVHWKHUROHRIWKHSXEOLFVHFWRUZKHUHDV ULFK FRXQWULHV SULRULWLVH WHFKQRORJ\ WUDQVIHU EHWZHHQ HQWHUSULVHV RQ FRPPHUFLDO WHUPV ,QIXWXUHFOLPDWHFRQYHQWLRQVWHFKQRORJ\WUDQVIHUPXVWEHVWHSSHGXSPDUNHGO\ DQG SHUPDQHQW DQG IXQFWLRQDO VROXWLRQV PXVW EH VRXJKW IRU HQVXULQJ VXI¿¿FDQWGHJUHH6WXGLHVRQ WKH GLVWULEXWLRQ RI WHFKQRORJLHV SUHYHQWLQJ R]RQH GHSOHWLRQ DOVR LQGLFDWH WKDW LQWHOOHFWXDOSURSHUW\ULJKWVFRQVWLWXWHDPDMRUKLQGUDQFHRQO\LQH[FHSWLRQDOFDVHV +RZHYHULIWKHUHDUHJRRGJURXQGVIRUDVVXPLQJWKDWWKHULJKWVVORZGRZQWKH WUDQVIHUXQUHDVRQDEO\QHZPHDQVIRUEDODQFLQJWKHLQWHUHVWVRIGHYHORSHUVDQG XVHUVVKRXOGEHVRXJKWZLWKLQWKH:72(YHQWKHQPHDVXUHVVKRXOGSULPDULO\EH VHOHFWHGVRWKDWWKH\GRQRWZHDNHQWHFKQRORJ\GHYHORSHUV¶WUXVWLQWKHSURWHFWLRQ RIWKHLUULJKWVLQXVHUFRXQWULHV



Helping poor countries &OLPDWHFKDQJHWKUHDWHQVWKHUHVXOWVDFKLHYHGWKURXJKGHFDGHVRIGHYHORSPHQW FRRSHUDWLRQDQGWKHGHYHORSLQJFRXQWULHV¶RZQHIIRUWVLQIXUWKHULQJWKHLUKXPDQ GHYHORSPHQW 2QH KXUULFDQH RU À¿FLDOGHYHORSPHQW 37



DVVLVWDQFH7KHODUJHVWFRXQWULHVRXWVLGHWKH2(&'DORQHVSHQWQHDUO\WKUHH WLPHVWKDWVXPIRUHQHUJ\VXEVLGLHV,QIDFWGHYHORSPHQWWKDWLVVXVWDLQDEOHIRU WKHFOLPDWHDOVRUHTXLUHVWKDWGHYHORSLQJFRXQWULHVWKHPVHOYHVVKRZFRPPLWPHQW DQGUHYLVHWKHLUSROLFLHV 'HYHORSPHQWFRRSHUDWLRQVXSSRUWVGHYHORSLQJFRXQWULHV¶¿QDQFLQJLQWKH¿VFDO\HDUIRUSURPRWLQJWKHXVHRIIRVVLOIXHOV,WKDVDOVR EHHQSRVVLEOHWRXVHGHYHORSPHQWFRRSHUDWLRQIXQGVWRLPSOHPHQWSURMHFWVWKDW KDYH QRW PDGH VXI¿FLHQW SURYLVLRQ IRU WKH FRQVHTXHQFHV RI ZDUPLQJ $ VFKRRO PD\QRWQHFHVVDULO\ZLWKVWDQGWKHLPSDFWRIDKXUULFDQHRUDJULFXOWXUHKDVQRW EHHQDGDSWHGWRLQFUHDVLQJO\VHYHUHGURXJKWV 'HYHORSPHQW SROLF\ PXVW EH HYDOXDWHG DQG UHYLHZHG LQWHUQDWLRQDOO\ VR WKDW LW VXSSRUWV ERWK WKH PHDVXUHV WR FRPEDW FOLPDWH FKDQJH DQG DGDSWDWLRQ WR LWV FRQVHTXHQFHV PRUH VWURQJO\ WKDQ DW SUHVHQW ,Q RWKHU ZRUGV GHYHORSPHQW FRRSHUDWLRQFDOOVIRUFOLPDWHSURR¿QJ 'HYHORSLQJ FRXQWULHV PXVW EH VXSSRUWHG LQ DGRSWLQJ ORZFDUERQ GHYHORSPHQW SDWKV,QVWHDGRIIRVVLOIXHOVSXEOLFGHYHORSPHQWIXQGVPXVWEHGLUHFWHGWRZDUGV LPSURYLQJHQHUJ\HI¿FLHQF\DVZHOODVXVLQJUHQHZDEOHHQHUJ\DQGVXVWDLQDEOH IRUHVW PDQDJHPHQW :KHQ IXQGLQJ FOLPDWH SURMHFWV WKH JHQHUDO SULQFLSOHV RI GHYHORSPHQWSROLF\PXVWEHIROORZHGWRWKHH[WHQWSRVVLEOH0DUNHWPHFKDQLVPV UHVHPEOLQJ WKH FXUUHQW &OHDQ 'HYHORSPHQW 0HFKDQLVP FDQ VXSSRUW ORZFDUERQ SDWKVHVSHFLDOO\LQUDSLGO\GHYHORSLQJFRXQWULHV )LQODQG¶V 'HYHORSPHQW 3ROLF\ 3URJUDPPH HPSKDVLVHV HQYLURQPHQWDO LVVXHV DQG HVSHFLDOO\FOLPDWHLVVXHVDVDFHQWUDOHOHPHQWRIVXVWDLQDEOHGHYHORSPHQWLQWKH ZLGHVHQVH7KHORQJWHUPJRDOLVFDUERQQHXWUDOGHYHORSPHQWFRRSHUDWLRQ7KH XUJHQF\RIWKHJOREDOFOLPDWHFULVLVJLYHVFDXVHWRUHGRXEOHHIIRUWVWRUHDFKWKLV JRDO $OHVVRQOHDUQWLQGHYHORSPHQWFRRSHUDWLRQLVWKDWGHYHORSPHQWVKRXOGEHVHHQ DVDZKROH,IFOLPDWHLVVXHVDUHQRWOLQNHGWRGHYHORSLQJFRXQWULHV¶RZQSODQV VXFK DV SRYHUW\ UHGXFWLRQ VWUDWHJLHV WKHUH LV D ODFN RI RZQHUVKLS RQ WKH SDUW 38







Deforestation must be stopped $OLWWOHOHVVWKDQRQH¿IWKRIJOREDOHPLVVLRQVVWHPVIURPGHIRUHVWDWLRQDQGVKULQNLQJ RIWKHFDUERQVWRFNVRIIRUHVWVHVSHFLDOO\LQGHYHORSLQJFRXQWULHV'XULQJWKH¿UVW IHZ\HDUVRIWKLVFHQWXU\RYHUVHYHQPLOOLRQKHFWDUHVRIIRUHVWV±DQDUHDWKHVL]H RI,UHODQG±ZHUHORVWHYHU\\HDU7KHGLVDSSHDUDQFHRIIRUHVWVZDVWKHPRVWUDSLG LQ6RXWK$PHULFD$IULFDDQG6RXWKHDVW$VLDZKHUHDVLQWKH8QLWHG6WDWHVWKH(8 DQG&KLQDWKHIRUHVWDUHDLVLQFUHDVLQJDQGLQQHDUO\DOOLQGXVWULDOLVHGFRXQWULHV IRUHVWVDFWDVVLQNV (PLVVLRQVIURPWKHFOHDULQJRISHDWODQGUDLQIRUHVWVLQWKHWURSLFVFRUUHVSRQGWRDV PXFKDVHLJKWSHUFHQWRIWKHJOREDOHPLVVLRQVRIIRVVLOIXHOV7KHFDUERQGLR[LGH UHOHDVHG E\ WKH IRUHVW ¿UHV LQ ,QGRQHVLD LQ ± DORQH FRUUHVSRQGHG WR WZR¿IWKVRIWKHDQQXDOHPLVVLRQVRIIRVVLOIXHOV3HDWODQGUDLQIRUHVWVIDFHPDQ\ WKUHDWV VXFK DV FOHDULQJ WR JLYH ZD\ WR WKH SURGXFWLRQ RI SDOP RLO DQG LOOHJDO IHOOLQJ DV ZHOO DV WKH FOHDULQJ RI ODQG DQG VODVK DQG EXUQ SUDFWLVHG E\ VPDOO IDUPHUV 7KH LQWHUQDWLRQDO FRPPXQLW\ KDV ORQJ VWUXJJOHG WR SUHYHQW GHIRUHVWDWLRQ LQ GHYHORSLQJ FRXQWULHV DQG WR SURPRWH VXVWDLQDEOH IRUHVWU\ 7KH 1RQOHJDOO\ %LQGLQJ,QVWUXPHQWRQ$OO7\SHVRI)RUHVWVDGRSWHGE\WKH81*HQHUDO$VVHPEO\ VWUHVVHVWKDWIRUHVWVFRQWULEXWHVLJQL¿FDQWO\WRWKHVWUHQJWKHQLQJRIVXVWDLQDEOH GHYHORSPHQWDQGWRWKHHUDGLFDWLRQRISRYHUW\+RZHYHUIDFWRUVVXFKDVODFNRI IXQGLQJKDYHPDGHLWPRUHGLI¿FXOWWR¿QGVROXWLRQVWRWKHSUREOHP &RPEDWLQJFOLPDWHFKDQJHUHTXLUHVWKDWGHIRUHVWDWLRQEHVWRSSHGDQGVXVWDLQDEOH IRUHVWU\ DQG ODQG XVH EH DGRSWHG 7KH 6WHUQ 5HYLHZ HVWLPDWHV WKDW WKH FRVWV RI KDOYLQJ GHIRUHVWDWLRQ DUH DERXW 86'  ELOOLRQ SHU \HDU 7KH (XURSHDQ &RPPLVVLRQ¶VHVWLPDWHLV(85±ELOOLRQSHU\HDUWKLVLQFOXGHVWKHG\QDPLF LPSDFWV RQ WKH SULFHV RI IRUHVW DQG DJULFXOWXUDO SURGXFWV (YHQ WKHQ WKH FRVWV
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RIHPLVVLRQUHGXFWLRQVZRXOGEHUHODWLYHO\ORZ86'±



A balanced population trend supports climate protection $SDUWIURPDULVLQJVWDQGDUGRIOLYLQJDQGLQGXVWULDOLVDWLRQSRSXODWLRQJURZWKLV DQRWKHUFHQWUDOIDFWRULQFUHDVLQJHPLVVLRQV$FFRUGLQJWRWKH81¶VPLGGOHRIWKH URDGHVWLPDWHWKHZRUOG¶VSRSXODWLRQZLOOLQFUHDVHE\QHDUO\WKUHHELOOLRQRUWR QLQHELOOLRQE\ 2QWKH SDWK RI VORZ SRSXODWLRQJURZWK WKH ¿
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7KHSRSXODWLRQWUHQGFDQEHEDODQFHGEHVWZKHQKXPDQEDVLFQHHGVKDYHEHHQPHW WRDVXI¿FLHQWGHJUHHZKHQDZLGHUDQJHRIKLJKTXDOLW\VH[XDODQGUHSURGXFWLYH KHDOWK VHUYLFHV LV DYDLODEOH DQG WKH SXEOLF RSLQLRQ VXSSRUWV UHDVRQDEOH IDPLO\ VL]HV7KHHGXFDWLRQDQGHPSRZHUPHQWRIJLUOVDQGZRPHQSOD\DNH\UROH )URP WKH SHUVSHFWLYH RI FOLPDWH SURWHFWLRQ DQG WKH SURPRWLRQ RI KXPDQ GHYHORSPHQWLWLVMXVWL¿HGWRDOORFDWHPRUHIXQGLQJDQGWRGLUHFWDODUJHUVKDUH RI GHYHORSPHQW FRRSHUDWLRQ DW HIIRUWV WR EDODQFH WKH SRSXODWLRQ WUHQG 7KLV LV VXSSRUWHGIRULQVWDQFHE\SULPDU\KHDOWKFDUHHGXFDWLRQRIJLUOVLPSURYLQJWKH SRVLWLRQRIZRPHQDQGE\PDNLQJFRQWUDFHSWLRQVHUYLFHVDYDLODEOHPRUHZLGHO\



Financial challenge &OLPDWHZRUNZLOOFDXVHPDMRUFRVWVIRUGHYHORSLQJFRXQWULHVFRVWVWKDWWKH\FDQQRW EHDUDORQH$FFRUGLQJWRDQHVWLPDWHPDGHE\WKH81'HYHORSPHQW3URJUDPPH GHYHORSLQJFRXQWULHVZLOOQHHG86'±ELOOLRQRIDGGLWLRQDOIXQGLQJSHU\HDUIRU OLPLWLQJWKHLUHPLVVLRQV$FFRUGLQJWRWKH,QWHUQDWLRQDO(QHUJ\$JHQF\WKHVXP PD\ULVHWRELOOLRQLQ7KH:RUOG%DQNKDVHVWLPDWHGWKDWDGDSWDWLRQWR ZDUPLQJ ZLOO UHTXLUH 86' ± ELOOLRQ LQ  WKH GHYHORSPHQW RUJDQLVDWLRQ 2[IDPEHOLHYHVWKDWWKHVXPZLOOEHDWOHDVWELOOLRQSHU\HDU
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)LJXUH



&OLPDWHIXQGLQJLQSURSRUWLRQWRRWKHUJOREDOÀRZVRIIXQGV
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47 33 0,3 UN Climate Convention funds (2008)



for energy (2005)



(global)



Subsidies for low-emission energy



(2003)



Direct South-South investments



Carbon market (2007)



programme (2010)?



China’s export promotion



(non-OECD)



Fossil fuel subsidies



(ODA) (2005)



Ofﬁcial development assistance



energy (2007)



Global investments in clean



(global)



Fossil fuel subsidies



developing countries (2005)



Direct foreign investments in



energy investments (2030)



Developing countries’ need for



developing countries (2005)



Development cooperation ﬁnancing



7,5



0 Net ﬂow of private capital to



Financial ﬂows (USD billion)



500



$SSUR[LPDWLRQRIWKHDQQXDOLQYHVWPHQWÀRZVDQG¿QDQFLDOÀRZV



6RXUFH *UHHQVWUHDP  .DQVDLQYlOLVHW LOPDVWRQHXYRWWHOXW ,QYHVWRLQWL MD UDKRLWXV N\V\P\NVHW/RSSXUDSRUWWL>,QWHUQDWLRQDOFOLPDWHQHJRWLDWLRQV,QYHVWPHQWDQG ¿QDQFLQJLVVXHV)LQDOUHSRUW6HSWHPEHU@S



,QWRWDOGHYHORSLQJFRXQWULHV¶QHHGIRU¿¶V VKDUHRIFOLPDWHIXQGLQJIRUGHYHORSLQJFRXQWULHVFRXOGEHDERXW(85PLOOLRQ SHU\HDULQ:LWKSHVVLPLVWLFDVVXPSWLRQVWKHPD[LPXPVXPPLJKWEHDV 42



PXFK DV (85 ± PLOOLRQ 7KH QHHG IRU VXSSRUW ZLOO FRQWLQXH WR JURZ E\  $ PDMRU SDUW RI WKH IXQGLQJ IRU UHVWULFWLQJ HPLVVLRQV LQ GHYHORSLQJ FRXQWULHV FDQEHREWDLQHGIURPWKHSULYDWHPDUNHWIURPHPLVVLRQVWUDGLQJDQGDVGLUHFW LQYHVWPHQWVLQVXVWDLQDEOHWHFKQRORJ\7KHDYDLODELOLW\RISULYDWHIXQGLQJFDQEH IDFLOLWDWHGE\PHDQVRILQWHUQDWLRQDOORDQV,QFRQWUDVWLWLVGLI¿FXOWWRREWDLQIXQGV GLUHFWO\IURPWKHPDUNHWIRUDGDSWDWLRQWRFOLPDWHFKDQJH 1HZ DQG LQQRYDWLYH VRXUFHV VKRXOG DOVR EH FRQVLGHUHG IRU FROOHFWLQJ VXI¿FLHQW IXQGV,QFRQQHFWLRQZLWKWKH(8FOLPDWHDQGHQHUJ\SDFNDJHLWZDVGHFLGHGWKDW VRPHRIWKHUHYHQXHVIURPWKHDXFWLRQLQJRIDOORZDQFHVLQWKH8QLRQ¶VHPLVVLRQV WUDGLQJVFKHPHVKRXOGEHXVHGWRVXSSRUWFOLPDWHZRUNLQSRRUFRXQWULHV1RUZD\ KDV SURSRVHG WKDW VRPH RI WKH HPLVVLRQ DOORZDQFHV LQ WKH FRPLQJ FOLPDWH FRQYHQWLRQ EH DXFWLRQHG LQWHUQDWLRQDOO\ 0H[LFR KDV SURSRVHG D V\VWHP EDVHG RQ¿QDQFLDOFRPPLWPHQWVIRUDOOFRXQWULHV6ZLW]HUODQGKDVEURXJKWXSWKHLGHD RIDJOREDOFDUERQWD[ZKHUHDVWKHJURXSRIWKHOHDVWGHYHORSHGFRXQWULHVKDV SURSRVHGOHY\LQJDWD[RQLQWHUQDWLRQDODLUOLQHWUDI¿FRUIXHOV :LWK VXFK FRQVLGHUDEOH FXUUHQF\ ÀRZV VSHFLDO DWWHQWLRQ PXVW EH SDLG WR WKH UHVXOWVRIDFWLRQVFRVWHIIHFWLYHQHVVFRRUGLQDWLRQJRRGJRYHUQDQFHDQGUHOLDEOH PRQLWRULQJ,QWKHPDLQWKHH[LVWLQJFKDQQHOVVKRXOGEHXWLOLVHGZKHQFKDQQHOOLQJ IXQGV7KHFRPPLWPHQWRIUHFLSLHQWFRXQWULHVDQGWKHLUSDUWLFLSDWLRQLQGHFLVLRQ PDNLQJPXVWEHLPSURYHG,WLVDOVRLPSRUWDQWWRGLUHFWWKHVXSSRUWVRWKDWWKH SULPDU\IRFXVLVRQWKHPRVWYXOQHUDEOHFRXQWULHVDQGSRSXODWLRQJURXSV 3XEOLFO\ IXQGHG FOLPDWH DFWLRQV WDNHQ LQ GHYHORSLQJ FRXQWULHV PHHW WKH FULWHULD RI RI¿FLDO GHYHORSPHQW DVVLVWDQFH %HFDXVH DGDSWDWLRQ WR ZDUPLQJ UHTXLUHV GHYHORSPHQW LQ SUDFWLFH LW LV VRPHWLPHV DOPRVW LPSRVVLEOH WR VD\ ZKHQ D GHYHORSPHQWSURMHFWHQGVDQGDFOLPDWHSURMHFWEHJLQV'HYHORSPHQWFRRSHUDWLRQ IXQGV DUH DOVR XVHG WR VXSSRUW FOLPDWH QHJRWLDWLRQV DQG WKH SDUWLFLSDWLRQ RI GHYHORSLQJFRXQWULHVLQWKHP)LQODQG¶VIRFXVLVRQLPSURYLQJWKHSDUWLFLSDWLRQRI ZRPHQERWKLQLQWHUQDWLRQDOFOLPDWHSROLF\DQGLQWKHQDWLRQDOFOLPDWHSROLFLHVRI GHYHORSLQJFRXQWULHV
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%R[ (FRORJLFDOGHEW 3RRUFRXQWULHVKDYHRZHGFRQVLGHUDEOHVXPVWRULFKFRXQWULHV,QFRQWUDVWWRWKLVWUDGLWLRQDO GHEW D QHZ FRQFHSW KDV EHHQ LQWURGXFHG HFRORJLFDO GHEW ZKHUH ULFK FRXQWULHV RZH WR SRRU FRXQWULHV IRU WKHLU RYHUXVH RI FRPPRQ HQYLURQPHQWDO UHVRXUFHV ,QGXVWULDOLVHG FRXQWULHVKDYHVSHQWWKHEXONRIKXPDQNLQG¶VFRPPRQFDUERQEXGJHWDQGKDYHOHIWRQO\D IUDFWLRQRILWWRGHYHORSLQJFRXQWULHVDQGIXWXUHJHQHUDWLRQV (FRORJLFDO GHEW FDQ EH GH¿QHG GHOLQHDWHG DQG FDOFXODWHG LQ PDQ\ GLIIHUHQW ZD\V 7KH GHYHORSPHQW RUJDQLVDWLRQ &KULVWLDQ $LG KDV GLYLGHG FOLPDWH UHVSRQVLELOLW\ LQ UHODWLRQ WR HDFKFRXQWU\¶VSRSXODWLRQLQFRPHSRVVLELOLWLHVRIUHGXFLQJHPLVVLRQVDQGHPLVVLRQVVLQFH 7KHJOREDOFOLPDWHGHEWKDVEHHQGH¿QHGVRWKDWLWLVWKHSULFHRIPHDVXUHVWDNHQWR FRPEDWDQGDGDSWWRFOLPDWHFKDQJHWKLVLVHVWLPDWHGDWDERXWRQHSHUFHQWRIWKH*'3 &DOFXODWHGLQWKLVZD\WKH(XURSHDQ8QLRQ¶VFOLPDWHGHEWLVVOLJKWO\RYHU86'ELOOLRQ ,WLVDQWLFLSDWHGWKDWFOLPDWHFKDQJHZLOODJJUDYDWHSUREOHPVVXFKDVGURXJKWRUKXUULFDQHV ZKLFK JLYH ULVH WR GLUHFW DQG SRVVLEO\ FRQVLGHUDEOH ¿QDQFLDO H[SHQVHV $V LQGXVWULDOLVHG FRXQWULHVKDYHFDXVHGPRVWRIWKHJOREDOZDUPLQJVHHQVRIDUWKHTXHVWLRQDULVHVZKHWKHU WKH\KDYHWKHGXW\WRFRPSHQVDWHSRRUFRXQWULHVIRUWKHDGYHUVHHIIHFWVRIFOLPDWHFKDQJH



The Government’s policies ‡ 'HWHUPLQHGHIIRUWLVPDGHWRDFKLHYHFRPSUHKHQVLYHDQGHIIHFWLYHDJUHHPHQWV LQ FOLPDWH QHJRWLDWLRQV )LQODQG VHWV DQ H[DPSOH GHYHORSLQJ DQG DGRSWLQJ VXVWDLQDEOHVROXWLRQVWKDWFDQDOVREHDSSOLHGLQFOLPDWHSURWHFWLRQHOVHZKHUH LQWKHZRUOG ‡ 7KHJRDORIWKHQHJRWLDWLRQVLVWRDFKLHYHIDLUEXUGHQVKDULQJVRWKDWDOONH\ HPLWWHUVFDQEHPDGHWRMRLQWKHHIIRUWWRUHVWULFWHPLVVLRQV7KHSDWKRIWKH WZRGHJUHH WDUJHW LV IROORZHG LQ RUGHU WR FXW WKH HPLVVLRQV RI LQGXVWULDOLVHG FRXQWULHV DQG WR OLPLW WKH HPLVVLRQV RI GHYHORSLQJ FRXQWULHV VR WKDW WKH SHU FDSLWD HPLVVLRQV RI YDULRXV FRXQWULHV DSSURDFK D VXVWDLQDEOH OHYHO RYHU WKH ORQJWHUP ‡ (IIRUWLVPDGHWRVXSSRUWDQGVWUHQJWKHQWKH(XURSHDQ8QLRQ¶VOHDGLQJUROHLQ LQWHUQDWLRQDOFOLPDWHSURWHFWLRQ)LQODQGWDNHVDQDFWLYHDSSURDFKDQGVKRZV LQLWLDWLYHLQFOLPDWHQHJRWLDWLRQV ‡ )LQODQG ZRUNV DFWLYHO\ WR VWUHQJWKHQ WKH FOLPDWH SHUVSHFWLYH LQ LQWHUQDWLRQDO FRRSHUDWLRQLQDOOIRUXPV7KHFOLPDWHLVLQWHJUDWHGPRUHFORVHO\ZLWKIRUHLJQ SROLF\DQGDOOELODWHUDOUHODWLRQV ‡ 7KH LQWHUQDWLRQDO LQVWLWXWLRQV RI FOLPDWH SURWHFWLRQ DUH VWUHQJWKHQHG DQG WKH UHIRUP RI WKH 81 V\VWHP LV VXSSRUWHG WR SURPRWH WKLV JRDO'HYHORSLQJ FRXQWULHVDUHDLGHGLQWKHLUHIIRUWVWRLPSURYHFOLPDWHSROLF\SUHSDUHGQHVVDQG WRSDUWLFLSDWHLQFOLPDWHQHJRWLDWLRQV ‡ 7UDGH WKDW SURPRWHV FOLPDWH SURWHFWLRQ VKRXOG EH OLEHUDOLVHG ZLWKRXW GHOD\ *DLQLQJDQXQIDLUHGJHLQFRPSHWLWLRQE\DYRLGLQJFOLPDWHREOLJDWLRQVPXVWEH SUHYHQWHGIRULQVWDQFHLQWKH:72 ‡ 7KH SULFH RI LQWHUQDWLRQDO WUDQVSRUWV PXVW UHÀHFW WKH FRVWV RI WKH UHVXOWLQJ HPLVVLRQV 44



‡ 7KH WUDQVIHU RI FOLPDWHIULHQGO\ WHFKQRORJ\ WR GHYHORSLQJ FRXQWULHV LV DFFHOHUDWHGPDUNHGO\IRULQVWDQFHE\LPSURYLQJGHYHORSLQJFRXQWULHV¶FDSDFLW\ IRU UHFHLYLQJ WHFKQRORJ\ &DUERQ QHXWUDO GHYHORSPHQW FRRSHUDWLRQ ZLOO EH LQWURGXFHGDVVRRQDVSRVVLEOH ‡ 7KHFRQFHSWWKDWGHYHORSPHQWIXQGLQJVKRXOGEHVXVWDLQDEOHLQWHUPVRIWKH FOLPDWH LV SURPRWHG LQ LQWHUQDWLRQDO GHYHORSPHQW EDQNV DQG RWKHU IRUXPV 3XEOLFGHYHORSPHQWIXQGLQJIRUWKHXVHRIIRVVLOIXHOVFDXVLQJHPLVVLRQVZLOOEH JUDGXDOO\SKDVHGRXW ‡ 2QHJRDOLVWRVWRSJOREDOGHIRUHVWDWLRQDQGWRDFKLHYHDQXSWXUQLQWKHWRWDO DUHDRIIRUHVWVIRULQVWDQFHE\SURPRWLQJVXVWDLQDEOHIRUHVWU\E\3RRU FRXQWULHVDUHVXSSRUWHGLQDWWDLQLQJWKLVWDUJHW ‡ 'HYHORSPHQW FRRSHUDWLRQ EDODQFLQJ WKH SRSXODWLRQ WUHQG LV SULRULWLVHG DQG LQFUHDVHG DOVR IRU FOLPDWH UHDVRQV 7KH VSHFLDO DUHDV RI IRFXV DUH SURYLGLQJ EDVLF HGXFDWLRQ HQVXULQJ WKH DYDLODELOLW\ RI VH[XDO DQG UHSURGXFWLYH KHDOWK VHUYLFHVDQGLPSURYLQJWKHSRVLWLRQRIZRPHQ ‡ &RQVLGHUDEOH H[WUD IXQGV DUH QHHGHG WR VXSSRUW FOLPDWH ZRUN LQ GHYHORSLQJ FRXQWULHV3URYLVLRQLVPDGHWRLQFUHDVHSXEOLFIXQGLQJLQOLQHZLWK)LQODQG¶V RZQIDLUVKDUHDVSDUWRIWKHLQWHUQDWLRQDODJUHHPHQWLQWKHPDNLQJ ‡ 1HZ DQG LQQRYDWLYH PHDQV VXFK DV WKH XWLOLVDWLRQ RI UHYHQXHV IURP WKH DXFWLRQLQJRIHPLVVLRQDOORZDQFHVDUHFRQVLGHUHGLQRUGHUWRFROOHFWVXI¿FLHQW IXQGLQJ
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4 PATHS TOWARDS A LOW-CARBON FINLAND 7KH EDFNJURXQG VFHQDULRV LQFOXGHG LQ WKLV IRUHVLJKW UHSRUW DUH PHDQW WR SURYLGH PDWHULDO IRU GHEDWH E\ JLYLQJ H[DPSOHV RI SRWHQWLDO ORZ FDUERQSDWKV7KHVFHQDULRVVKRZWKDW)LQODQGFDQUHGXFHHPLVVLRQVE\ DWOHDVWSHUFHQWE\LQPDQ\GLIIHUHQWZD\V)RUH[DPSOHXUEDQ VWUXFWXUHWKHVKDUHRIQXFOHDUSRZHUDQGLQGXVWU\¶VHQHUJ\QHHGVFDQ EHYHU\GLIIHUHQWLQDORZFDUERQ)LQODQG,QSUDFWLFHKRZHYHUDOOSDWKV UHTXLUHWKHDGRSWLRQRIHQHUJ\DQGWUDQVSRUWV\VWHPVZLWKQHDUO\]HUR HPLVVLRQV(DFKVFHQDULRKDVLWVRZQVWUHQJWKVDQGFKDOOHQJHVQRQHRI WKHVFHQDULRVLVVHOHFWHGIRULPSOHPHQWDWLRQDVVXFK 6FHQDULRV DUH SODXVLEOH DQG LQWHUQDOO\ FRQVLVWHQW GHVFULSWLRQV RI IXWXUH GHYHORSPHQWV7KH\FDQEHXVHGWRLOOXVWUDWHWKHIXWXUHRXWORRNVDQGSDWKVWKDW DUHSRVVLEOHXQGHUFHUWDLQDVVXPSWLRQV±‡ WRUDLVHDZDUHQHVVDQGWRLQFUHDVHDFWRUV¶FRPPLWPHQW ‡ WRGH¿QHWKHWDUJHWVQHHGHG ‡ WRSODQWKHDFWLRQVUHTXLUHGE\WKHWDUJHWV ‡ WRRXWOLQHURDGPDSVDQGWKHWLPHOLQHRIDFWLRQVWRZDUGVWKHWDUJHWV ‡ WRLGHQWLI\RSSRUWXQLWLHVDQGWKUHDWV ‡ WRDVVHVVWKHHIIHFWVRIYDULRXVSROLFLHVDQGWRFKDUWRSHUDWLQJHQYLURQPHQWV 6HYHUDOORQJWHUPFOLPDWHDQGHQHUJ\VFHQDULRVKDYHEHHQGUDZQXSLQWHUQDWLRQDOO\ 7KHPRVWZLGHO\XVHGVFHQDULRVDUHWKHJOREDO65(6VFHQDULRVRIWKH,3&&ZKLFK H[DPLQHWKHWUHQGVRIJOREDOHPLVVLRQVDQGFOLPDWHFKDQJHZLWKQRFOLPDWHSROLF\
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)RU WKLV SDUWLFXODU UHSRUW ¶XUEDQ VWUXFWXUH¶ UHIHUV WR WKH EXLOW VWUXFWXUH LQ ERWK XUEDQ DQG UXUDO FRPPXQLWLHV,QUXUDOFRPPXQLWLHVLWUHIHUVWRWKHPRUHGHQVHO\EXLOWFHQWUHVRIWRZQVDQGYLOODJHV



9777HFKQLFDO5HVHDUFK&HQWUHRI)LQODQGKDVSUHYLRXVO\VWXGLHGWKHSRVVLELOLWLHV RIUHGXFLQJ)LQODQG¶VHPLVVLRQVE\±SHUFHQWIURPWKHOHYHOE\ 7KH VFHQDULRV LQ WKLV IRUHVLJKW UHSRUW DUH WKH ¿UVW )LQQLVK VFHQDULRV WKDW FKDUW SDWKVWRZDUGVWKHHPLVVLRQOHYHOUHTXLUHGE\WKHWZRGHJUHHWDUJHW7KLVLVDOVR WKH ¿UVW WLPH ZKHQ VHYHUDO GLYHUJHQW ZD\V RI FXWWLQJ HPLVVLRQV PDUNHGO\ KDYH EHHQRXWOLQHG 7KH PDLQ HPSKDVLV LQ WKH UHYLHZ RI WKH VFHQDULRV LQFOXGHG LQ WKH *RYHUPHQW¶V /RQJWHUP&OLPDWHDQG(QHUJ\6WUDWHJ\LVRQWKHSHULRGH[WHQGLQJXSWR 7KHEDVHOLQHVFHQDULRWKDWGHVFULEHVWUHQGVZLWKRXWQHZFOLPDWHSROLF\PHDVXUHV DQG WKH RXWOLQH YLVLRQ RQ HQHUJ\ FRQVXPSWLRQ DQG HPLVVLRQ WUHQGV FRYHU WKH SHULRG XS WR WKH \HDU  7KH ORQJUDQJH VFHQDULRV LQ WKH IRUHVLJKW UHSRUW SURYLGHDSDUDOOHODQGFRPSOHPHQWDU\DSSURDFKWRWKHVFHQDULRVLQWKHVWUDWHJ\ 7KHVFHQDULRVLQWKLVIRUHVLJKWUHSRUWVHUYHPDQ\IXQFWLRQV7KH\KHOSDVVHVV ZKHWKHULWLVSRVVLEOHWRFXW)LQODQG¶VHPLVVLRQVE\DWOHDVWSHUFHQW ZKDWVRUWRIGLIIHUHQWSDWKVFDQEHRXWOLQHGWRZDUGVDORZFDUERQVRFLHW\ ZKDWFKDQJHVDUHQHHGHGRQDOOSDWKVDQGZKDWLVWKHLUWLPHWDEOH  ZKDWVWUHQJWKVDQGZHDNQHVVHVWKHSDWKVKDYH



The target: Cutting emissions by at least 80 per cent 7KH QDWLRQDO ORQJWHUP WDUJHW H[SUHVVHV )LQODQG¶V GHWHUPLQDWLRQ ERWK WR DFWRUV ZLWKLQWKHFRXQWU\DQGWRWKH(8DQGWKHLQWHUQDWLRQDOFRPPXQLW\%\VHWWLQJDQ DPELWLRXVJRDO)LQODQGVKRZVWKDWLWLVFRPPLWWHGWRGRLQJLWVRZQDQGIDLUVKDUH RIWKHMRLQWHIIRUWWRFRPEDWFOLPDWHFKDQJH,QWKLVZD\LWLVHDVLHUWRSHUVXDGH RWKHUFRXQWULHVWRMRLQLQ ,Q  DERXW WZR ¿¶V/RQJWHUP&OLPDWHDQG(QHUJ\6WUDWHJ\)LQODQG¶VHPLVVLRQVLQ ZLOOEHSHUFHQWORZHUWKDQLQ
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)LQODQG LV FRPPLWWHG WR WKH (XURSHDQ 8QLRQ¶V FRPPRQ JRDO RI FXWWLQJ JOREDO HPLVVLRQVVRWKDWZDUPLQJUHPDLQVZLWKLQWZRGHJUHHV$FFRUGLQJO\WKHWDUJHW VHWE\WKH*RYHUQPHQWLVWRGHFUHDVH)LQODQG¶VQDWLRQDOHPLVVLRQVE\DWOHDVW SHUFHQWIURPWKHOHYHOE\7KHWDUJHWPHDQVWKDWLQ)LQODQG¶V HPLVVLRQVFDQEHDWPRVWDERXWPLOOLRQWRQQHVRI&2HTXLYDOHQW±±¿FLHQWIRU DYRLGLQJDFDUERQORFNLQLHLQYHVWPHQWVLQVWUXFWXUHVWKDWELQGHFRQRPLHVWR KLJKHPLVVLRQVIRUGHFDGHVWRFRPH2QWKHRWKHUKDQGDVWHFKQRORJ\GHYHORSV VRPHHPLVVLRQUHGXFWLRQVPD\EHHDVLHUWRFDUU\RXWLQWKHIXWXUHWKDQQRZ 7KH UHGXFWLRQ RI DW OHDVW  SHU FHQW LV DW WKH ORZHU HQG RI WKH UDQJH ±±¿HOG RIFOLPDWHSURWHFWLRQ
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)LJXUH



6RPHLOOXVWUDWLYHSDWKVRXWOLQHGWRZDUGVWKHWDUJHWLQ



90 Realised -20% by 2020
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-30% by 2020 70
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7KH GHVFULSWLRQV RI WKH SDWKV GR QRW WDNH D SRVLWLRQ RQ ZKHWKHU WKH HPLVVLRQ UHGXFWLRQ WDUJHWV DUH DFKLHYHG WKURXJK GRPHVWLF PHDVXUHV RU SDUWO\ E\ ¿QDQFLQJ HPLVVLRQ UHGXFWLRQV HOVHZKHUH ,I HPLVVLRQV WUDGLQJ RU ÀH[LEOH PHFKDQLVPV DUH XWLOLVHG IRU UHDFKLQJ WKH HPLVVLRQ WDUJHWV GRPHVWLF HPLVVLRQUHGXFWLRQVZLOOEHFRUUHVSRQGLQJO\VPDOOHU



7DEOH



(PLVVLRQWDUJHWVRIVRPHFRXQWULHVE\



Country



Target



Maldives



–100%



carbon neutral by 2020



Comments



Costa Rica



–100%



carbon neutral by 2021



Norway



–100%



carbon neutral by 2030



New Zealand



–100%



carbon neutral by 2040



Sweden



–100%



carbon neutral



UK



–80%



minimum target determined in the Climate Change Act



United States



–80%



President Obama’s proposal



7KHWDUJHWVKDYHEHHQFDOFXODWHGIURPWKHHPLVVLRQOHYHOVLQ&DUERQQHXWUDOPHDQVDVLWXDWLRQ ZKHUHDFRXQWU\SURGXFHVQRQHWHPLVVLRQV,QVXFKFLUFXPVWDQFHVWKHDPRXQWRIHPLVVLRQVJHQHUDWHG LVYHU\VPDOODQGWKHUHPDLQLQJHPLVVLRQVDUHRIIVHWE\FDUU\LQJRXWHPLVVLRQUHGXFWLRQVHOVHZKHUH
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What determines the future paths¿FLHQF\ZLOOLPSURYH LQDOOVHFWRUVE\ 7KHSULFHVRIYDULRXVHQHUJ\W\SHVDIIHFWWKHLUUHODWLYHVKDUHV7KHPRUHH[SHQVLYH IRVVLOIXHOVDUHWKHJUHDWHUWKHFRPSHWLWLYHQHVVRIORZFDUERQDOWHUQDWLYHV7KH VFHQDULRVDVVXPHWKDWWKHSULFHVRIIRVVLOIXHOVZLOOULVHDVWKHLUUHVHUYHVGLPLQLVK ZKHUHDVWKHSULFHVRIVXVWDLQDEOHVROXWLRQVZLOOIDOODVWHFKQRORJ\GHYHORSVDQGLV FRPPHUFLDOLVHG 7KHVHWRIYDOXHVSHRSOHKDYHLVGLI¿FXOWWRGHWHUPLQH3HRSOH¶VYDOXHVDQGDWWLWXGHV NHHSFKDQJLQJLQWKHIXWXUHWRRDQGWKLVDIIHFWVEHKDYLRXUDQGSROLFLHV,WFDQEH DVVXPHGWKDWDVFOLPDWHFKDQJHSURJUHVVHV)LQQV¶SUHSDUHGQHVVWRWDNHDFWLRQ WRUHVWULFWHPLVVLRQVZLOOLQFUHDVH 6LPLODUO\ SURJUHVVLQJ FOLPDWH FKDQJH ZLOO DIIHFW WKH SUHUHTXLVLWHV RI FOLPDWH SROLF\,Q)LQODQGFOLPDWHFKDQJHLVH[SHFWHGIRULQVWDQFHWRUHGXFHWKHQHHG IRUKHDWLQJWRLQFUHDVHWKHSURGXFWLRQRIZLQGSRZHUK\GURSRZHUDQGELRPDVV DQG WR LPSURYH WKH SUHUHTXLVLWHV IRU DJULFXOWXUH $W WKH VDPH WLPH KRZHYHU PDQ\ULVNVZLOOLQFUHDVH7KHVFHQDULRVDVVXPHWKDWJOREDOZDUPLQJZLOOSURFHHG DFFRUGLQJWRWKHWZRGHJUHHSDWK
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Finland’s paths as part of the world ,QWHUQDWLRQDOGHYHORSPHQWVDIIHFWWKHSUHFRQGLWLRQVIRU)LQODQG¶VFOLPDWHSROLF\LQ PDQ\ZD\V7KHODUJHUWKHJURXSRIFRXQWULHVFRPPLWWHGWRHPLVVLRQUHVWULFWLRQV LV WKH VPDOOHU WKH WKUHDW WR FRPSHWLWLYHQHVV EHFRPHV ,QWHUQDWLRQDO FOLPDWH FRRSHUDWLRQDFFHOHUDWHVWKHGHYHORSPHQWRIVXVWDLQDEOHWHFKQRORJ\DQGUHGXFHV LWVSULFHE\H[SDQGLQJWKHPDUNHWVIRUVXVWDLQDEOHVROXWLRQV ,Q PDQ\ FDVHV UHGXFLQJ HPLVVLRQV EULQJV ORQJWHUP EHQH¿WV LUUHVSHFWLYH RI ZKDW PHDVXUHV RWKHU FRXQWULHV WDNH +RZHYHU )LQODQG JHQHUDWHV VXFK D VPDOO SHUFHQWDJH RI JOREDO HPLVVLRQV WKDW YHU\ ORZFDUERQ SDWKV LQ WKLV FRXQWU\ DUH VHQVLEOH RQO\ DV SDUW RI H[WHQVLYH LQWHUQDWLRQDO FRRSHUDWLRQ 8QOHVV WKH UHVW RI WKHZRUOGSDUWLFLSDWHVLQWKHMRLQWHIIRUWWRDQDGHTXDWHH[WHQWQRWHYHQUDGLFDO PHDVXUHV WDNHQ E\ WKH ZKROH RI (XURSH ZRXOG EH HQRXJK WR UHVWULFW ZDUPLQJ VXI¿ÀHFWHGLQWKH)LQQLVKDJULFXOWXUHDQGWKHUHE\LQWKHSURVSHFWV RIFOLPDWHSURWHFWLRQLQDJULFXOWXUH+RZHYHUZKHQWKHVFHQDULRVZHUHRXWOLQHG WKHUH ZDV QR PDWHULDO DYDLODEOH WKDW ZRXOG KDYH PDGH LW SRVVLEOH WR WDNH WKH LQFUHDVHGGHPDQGIRUIRRGLQWRDFFRXQW
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How were the scenarios drawn up? 7KHJRDORIWKHEDFNJURXQGVFHQDULRVLQWKLVIRUHVLJKWUHSRUWLVWRVNHWFKVRPH SRVVLEOH SDWKV WRZDUGV D ORZFDUERQ )LQODQG DQG SUHVHQW WKHP DV H[DPSOHV 7KH\ KHOS XV WR DVVHVV KRZ HPLVVLRQV FRXOG EH UHGXFHG WR D VXVWDLQDEOH OHYHO LQSUDFWLFH7KHVFHQDULRVVXSSOHPHQWVSHFLI\DQGLOOXVWUDWHWKHORQJWHUPYLVLRQ SUHVHQWHGLQWKH*RYHUQPHQW¶V/RQJWHUP&OLPDWHDQG(QHUJ\6WUDWHJ\ 7KHVFHQDULRVDUHPHDQWWRUHÀ¿¿QDO HQHUJ\ FRQVXPSWLRQ DQG WKH SHUFHQWDJHRIQXFOHDUSRZHUVHUYHDVLQSXWGDWDIRUFDOFXODWLRQV2ZLQJWRWKH XQFHUWDLQWLHVVWHPPLQJIURPWKHORQJWLPHUDQJHWKHJRDOZDVQRWWRSURGXFH GHWDLOHGFDOFXODWLRQVEXWWRJHWDQRYHUDOOLGHDRIRUGHUVRIPDJQLWXGH)ROORZLQJ WKHFDOFXODWLRQVWKHVFHQDULRGHVFULSWLRQVZHUHUHYLVHGDQGDGMXVWHG 7KH VFHQDULRV IRFXV RQ )LQODQG¶V QDWLRQDO JUHHQKRXVH JDV HPLVVLRQV DQG WKH HPLVVLRQ WDUJHW LV UHDFKHG WKURXJK QDWLRQDO PHDVXUHV 7KH VLQNV WKDW DEVRUE HPLVVLRQV DQG HPLVVLRQV WKDW KDYH DQ LQGLUHFW HIIHFW RQ WKH FOLPDWH ZHUH H[FOXGHGIURPWKHDQDO\VLV 7KHFDOFXODWLRQVKDYHWDNHQLQWRDFFRXQWWKHLPSDFWVRIFOLPDWHFKDQJHRQWKH QHHG IRU KHDWLQJ DQG FRROLQJ DQG RQ WKH SURGXFWLRQ RI K\GURSRZHU DQG ZLQG 52



SRZHU,QFRQWUDVWRZLQJWRWKHXQFHUWDLQWLHVLQYROYHGWKHFDOFXODWLRQVGRQRW LQFOXGH WKH ERRVWLQJ HIIHFW WKDW ZDUPLQJ PD\ KDYH RQ ELRHQHUJ\ SURGXFWLRQ WKURXJKDFFHOHUDWHGJURZWKRIIRUHVWVDQG¿HOGFXOWLYDWHGSODQWV8QFHUWDLQWLHVLQ HPLVVLRQFDOFXODWLRQVDUHDOVRUHÀHFWHGLQWKHFDOFXODWLRQVPDGHIRUWKHVFHQDULRV )RULQVWDQFHLWLVGLI¿FXOWWRPHDVXUHHPLVVLRQVSHUWDLQLQJWRWKHVRLODQGWKH\ LQYROYHPDQ\XQFHUWDLQWLHV 7KHPLQLVWHULDOZRUNLQJJURXSDQGWKHJURXSRIH[SHUWVRYHUVDZWKHSUHSDUDWLRQ RIWKHVFHQDULRVDWWKHJHQHUDOOHYHO7KHPLQLVWHULDOZRUNLQJJURXSGH¿QHGWKH SULQFLSOHVRIWKHVFHQDULRZRUN  WKHVFHQDULRVOHDGWRDVXVWDLQDEOHHPLVVLRQOHYHO  WKHVFHQDULRVPXVWSUHVHQWJHQXLQHDOWHUQDWLYHV  WKHVFHQDULRVPXVWHQDEOHRSHQDVVHVVPHQWRIDOWHUQDWLYHV  VHYHUDOGLIIHUHQWPHWKRGVDUHDSSOLHGLQWKHVFHQDULRZRUN 7KH*RYHUQPHQWKDVWDNHQQRSRVLWLRQRQWKHGHWDLOVRIWKHVFHQDULRVQRUKDVLW VHOHFWHGDQ\RIWKHPIRULPSOHPHQWDWLRQ 7KHUHVXOWLQJLPDJHVRIWKHIXWXUHUHÀHFWWKHYLHZVREWDLQHGGXULQJDPXOWLVWDJH SURFHVV ‡ RQOLQHVXUYH\DWRWDNDQWDD¿JRYHUQPHQWRQOLQHGLVFXVVLRQIRUXP LQODWH ‡ VWDNHKROGHUSDQHOVLQVSULQJ ‡ VFHQDULRZRUNVKRSVDQGDQRQOLQHVXUYH\LQDXWXPQ ‡ H[SHUWZRUNVKRSVDWWKHWXUQRIWKH\HDU± ‡ DQH[WHQVLYHRQOLQHVXUYH\LQHDUO\ :LWKWKHKHOSRIFRQVXOWDQWVSUHOLPLQDU\VFHQDULRGHVFULSWLRQVZHUHGUDIWHGRQ WKHEDVLVRIWKHZRUNVKRSVDQGRQOLQHVXUYH\V'HYHORSPHQWSDWKVZHUHUHZRUNHG LQH[SHUWZRUNVKRSVLQRUGHUWRVKDUSHQWKHGLIIHUHQFHVEHWZHHQWKHVFHQDULRV DQG WR LPSURYH WKHLU FRQVLVWHQF\ DQG FUHGLELOLW\ 7KH JHQHUDO SXEOLF ZDV DVNHG WRJLYHWKHLUYLHZVRIWKHVFHQDULRVLQDQRQOLQHVXUYH\$WWKHFDOFXODWLRQVWDJH VRPHQHFHVVDU\DGMXVWPHQWVZHUHVWLOOPDGHWRWKHVFHQDULRGHVFULSWLRQV
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%R[



3RWHQWLDOSDWKVIRUDORZFDUERQ)LQODQG



([SHUWV KDYH GUDZQ XS IRXU VFHQDULRV IRU WKH IRUHVLJKW UHSRUW 6HUYLQJ DV H[DPSOHV WRZDUGVDORZFDUERQ)LQODQGWKHVHSDWKVZHUHQDPHGDIWHUWKHLUOHDGLQJLGHDV(I¿FLHQF\ 5HYROXWLRQ6XVWDLQDEOH'DLO\0LOH%H6HOIVXI¿FLHQWDQG7HFKQRORJ\LVWKH.H\ 7KHSDWKVGLIIHUIURPHDFKRWKHUZLWKUHVSHFWWRVHYHUDOIDFWRUV,QDORZFDUERQ)LQODQG IHDWXUHV VXFK DV ¿¿



Conclusions for Finland 7KHVFHQDULRVGLIIHUIURPHDFKRWKHUPDUNHGO\LQPDQ\UHVSHFWV+RZHYHUVRPH PHDVXUHVVHHPWREHQHFHVVDU\LUUHVSHFWLYHRIZKLFKIXWXUHSDWKLVVHOHFWHG 7KHVWDUWLQJSRLQWRIDOOSDWKVWRZDUGVDORZFDUERQ)LQODQGLVWKHSURJUHVVLRQRI JOREDOHIIRUWVWRFXUEFOLPDWHFKDQJH,WLVWKHUHIRUHQHFHVVDU\WRGRHYHU\WKLQJ SRVVLEOH VR WKDW DV FRPSUHKHQVLYH D JURXS RI FRXQWULHV DV SRVVLEOH ZLOO EH FRPPLWWHGWRVXI¿FLHQWO\VWULFWHPLVVLRQOLPLWV 0DUNHGLPSURYHPHQWRIHQHUJ\HI¿FLHQF\LVQHFHVVDU\LQDOOVHFWRUVLUUHVSHFWLYHRI WKHHQHUJ\VRXUFHVXWLOLVHGWRPHHWWKHQHHG7KLVUHTXLUHVDPRQJRWKHUWKLQJV VWULFWHUEXLOGLQJVWDQGDUGVOHDGLQJWRZDUGVWKH]HURHQHUJ\OHYHO5HTXLUHPHQWV DOVRQHHGWREHVHWIRUUHQRYDWLRQV2ZLQJWRWKHVORZUHQHZDOUDWHRIWKHEXLOGLQJ VWRFNWKHWDUJHWVVHWIRUPXVWDOUHDG\EHWDNHQLQWRDFFRXQWZKHQKRXVHV DUHEXLOWLQWKHV0RUHVWULQJHQWHI¿FLHQF\VWDQGDUGVQHHGWREHVHWDW(8 OHYHOIRUKRXVHKROGDSSOLDQFHVDQGRWKHUHTXLSPHQW 54



7KHGHYHORSPHQWGHSOR\PHQWDQGGLIIXVLRQRIORZFDUERQWHFKQRORJ\LVQHHGHG RQDOOSDWKV7HFKQRORJLFDOOHDSVDUHQHFHVVDU\HVSHFLDOO\LQWKHHQHUJ\LQWHQVLYH LQGXVWU\ DQG LQ WKH WUDQVLWLRQ WR ELRHFRQRP\ 7KLV FDOOV IRU DGGLWLRQDO LQSXW LQ UHVHDUFKDQGGHYHORSPHQWLQWHUQDWLRQDOWHFKQRORJ\FRRSHUDWLRQDQGSROLFLHVDQG PHDVXUHVWKDWJHQHUDWHGRPHVWLFPDUNHWV ,Q DOO VFHQDULRV PXFK PRUH UHQHZDEOH HQHUJ\ LV QHHGHG 7KLV DGGLWLRQDO XVH RIELRHQHUJ\UHTXLUHVPRUHHI¿FLHQWKDUYHVWLQJDQGVWRUDJHDQGWKHWUDLQLQJRI ZRUNIRUFH0RUHRYHUQHZVROXWLRQVDUHQHHGHGWRLQWHJUDWHJUHDWYROXPHVRIZLQG LQWRWKHHQHUJ\V\VWHP ,Q WUDQVSRUW WKH JUHDWHVW HPLVVLRQ UHGXFWLRQV FDQ EH DFKLHYHG E\ WKH TXLFN DGRSWLRQRIHI¿FLHQWYHKLFOHWHFKQRORJ\WKLVFDOOVIRUVWURQJSROLFLHVDQGPHDVXUHV 7KH SRSXODULW\ RI SXEOLF WUDQVSRUW DQG SHGHVWULDQ DQG ELF\FOH WUDI¿¿OOVFXWHPLVVLRQV IURPZDVWHPDQDJHPHQWLQDOOVFHQDULRV 0RUHRYHULQVRPHVFHQDULRVHPLVVLRQUHGXFWLRQLVIDFLOLWDWHGE\IDFWRUVVXFKDV ‡ FKDQJHRIWKHHFRQRPLFVWUXFWXUH ‡ UHGXFHGWUDQVSRUWGHPDQG ‡ FDUERQFDSWXUHDQGVWRUDJHLQHQHUJ\SURGXFWLRQDQGLQGXVWU\ ‡ EXLOGLQJRIDGGLWLRQDOQXFOHDUSRZHUDQGLWVXVHIRUGLVWULFWKHDWLQJ ‡ DGYDQFHSUHYHQWLRQRIZDVWHJHQHUDWLRQ 6FHQDULR ZRUN WR FKDUW ORQJWHUP ORZFDUERQ SDWKV PXVW EH FRQWLQXHG DQG GHYHORSHG,WLVHVVHQWLDOWRXSGDWHWKHSDWKVUHJXODUO\IRULQVWDQFHDVWKHFHUWDLQW\ RIFOLPDWHVFLHQFHLQFUHDVHVDQGWHFKQRORJ\GHYHORSV6FHQDULRZRUNVWUHQJWKHQV WKHUHYLHZRIORQJWHUPREMHFWLYHVDQGWKHPHDVXUHVOHDGLQJWRWKHPWKLVQHHG ZDVKLJKOLJKWHGLQWKH*RYHUQPHQW¶V/RQJWHUP&OLPDWHDQG(QHUJ\6WUDWHJ\ )LQODQG ZRXOG EHQH¿W IURP SOD\LQJ DQ DFWLYH UROH LQ LQWHUQDWLRQDO FRRSHUDWLRQ WR GHYHORS JOREDO ORZFDUERQ VFHQDULRV )DFWRUV DIIHFWLQJ WKH IXWXUH PXVW EH H[DPLQHGEURDGO\±LUUHVSHFWLYHRIZKHWKHUWKH\DUHWHFKQRORJLFDODQGHFRQRPLF VRFLDO DQG FXOWXUDO RU GRPHVWLF DQG LQWHUQDWLRQDO %HVLGHV PLWLJDWLQJ FOLPDWH 55



FKDQJH DGDSWDWLRQ PHDVXUHV PXVW DOVR EH FRQVLGHUHG )XUWKHU HIIRUWV FDOO IRU FRPSUHKHQVLYH DVVHVVPHQW RI WKH UROH RI IRUHVWV DV VRXUFHV RI ELRHQHUJ\ DQG LQGXVWULDOUDZPDWHULDOVDQGDVVLQNV



The Government’s policies ‡ 7KHWDUJHWVHWLVWRFXW)LQODQG¶VHPLVVLRQVE\DWOHDVWSHUFHQWIURPWKH OHYHOE\DVSDUWRIDZLGHULQWHUQDWLRQDOHIIRUW,QWKHVKRUWDQG PHGLXPWHUPHPLVVLRQVDUHFXWDWDSDFHWKDWJXDUDQWHHVWKHDWWDLQPHQWRI WKHORQJWHUPWDUJHW ‡ :RUN LV FRQWLQXHG WR GHYHORS VFHQDULRV IRU D ORZFDUERQ )LQODQG XVLQJ D SDUWLFLSDWRU\DSSURDFK ‡ 7KHVFHQDULRVDUHXSGDWHGUHJXODUO\DQGWKHQH[WVFHQDULRVZLOOEHSXEOLVKHG GXULQJWKH*RYHUQPHQWWHUP± ‡ 7KHXSGDWHGVFHQDULRVZLOOLQYHVWLJDWHWKHSRVVLELOLWLHVRIUHDFKLQJDQHPLVVLRQV QHXWUDO)LQODQGE\±LHDVRFLHW\WKDWSURGXFHVQRQHWHPLVVLRQV ‡ (IIRUWLVPDGHWRSURPRWHWKHGUDIWLQJRIJOREDOVFHQDULRVLQDFFRUGDQFHZLWK WKH WZRGHJUHH WDUJHW $VVHVVPHQWV DUH DOVR PDGH RQ ULVN VFHQDULRV ZKHUH FOLPDWHSROLF\GRHVQRWDGYDQFHDFFRUGLQJWRWKHJRDOV
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5 SUSTAINABLE CLIMATE POLICY &OLPDWHSURWHFWLRQPXVWVXSSRUWHFRORJLFDOO\VRFLDOO\DQGHFRQRPLFDOO\ VXVWDLQDEOH GHYHORSPHQW ,Q IDFW PDQ\ HPLVVLRQ UHGXFWLRQ PHDVXUHV KDYH LPSRUWDQW DQFLOODU\ EHQH¿WV IRU VRFLHW\ +RZHYHU LI SODQQHG SRRUO\ VRPH PHDVXUHV PD\ DOVR KDYH QHJDWLYH HIIHFWV 7KH VKLIW WR D ORZFDUERQ VRFLHW\ UHTXLUHV GHFRXSOLQJ ZKHUH ZHOOEHLQJ FDQ EH LQFUHDVHGDWWKHVDPHWLPHDVHPLVVLRQVDUHUDGLFDOO\FXW,WPD\DOVR EH QHFHVVDU\ WR UHDVVHVV KRZ JURZWK DQG ZHOOEHLQJ DUH GH¿QHG DQG PHDVXUHG ,QWKHFODVVLFVHQVHVXVWDLQDEOHGHYHORSPHQWPHDQVGHYHORSPHQWWKDWVDWLV¿HV WKHQHHGVRIWKHSUHVHQWZLWKRXWFRPSURPLVLQJWKHDELOLW\RIIXWXUHJHQHUDWLRQV WR PHHW WKHLU QHHGV 7KXV WKH ZHOOEHLQJ RI WKH SUHVHQW JHQHUDWLRQV PXVW QRW EHEXLOWDWWKHH[SHQVHRIWKHZHOOEHLQJRIIXWXUHJHQHUDWLRQVIRULQVWDQFHE\ FDXVLQJLUUHYRFDEOHGDPDJHWRWKHHQYLURQPHQW7KHUHIRUHXQPLWLJDWHGFOLPDWH FKDQJHLVLQVKDUSFRQÀLFWZLWKVXVWDLQDEOHGHYHORSPHQW 6XVWDLQDEOH GHYHORSPHQW LV RIWHQ VHHQ WR FRQVLVW RI WKUHH SLOODUV HFRORJLFDO VRFLDODQGHFRQRPLF7REHWUXO\VXVWDLQDEOHGHYHORSPHQWVKRXOGWDNHDOOWKUHH GLPHQVLRQV LQWR DFFRXQW DOWKRXJK FKRLFHV DQG SULRULWLVDWLRQV EHWZHHQ WKHP FDQQRWFRPSOHWHO\EHDYRLGHG 7KHVXVWDLQDELOLW\RIGHYHORSPHQWPXVWEHDVVHVVHGQDWLRQDOO\DVZHOODVJOREDOO\ $V D UXOH ORFDO HQYLURQPHQWDO ORDGV KDYH GLPLQLVKHG LQ DIÀ±



0HDVXUHV DLPHG DW FOLPDWH SURWHFWLRQ FDQ VXSSRUW RU KLQGHU VXVWDLQDEOH GHYHORSPHQW6XVWDLQDEOHFOLPDWHSROLF\PXVWWU\WRLGHQWLI\DQGSULRULWLVHVROXWLRQV WKDWEULQJV\QHUJ\EHQH¿WVZLQZLQVROXWLRQV )RUH[DPSOHSURPRWLRQRISXEOLF WUDQVSRUWDQGPDNLQJHQHUJ\XVHPRUHHI¿FLHQWQRWRQO\UHGXFHJUHHQKRXVHJDV HPLVVLRQVEXWDOVREULQJRWKHUVRFLDOEHQH¿WV &RUUHVSRQGLQJO\HIIRUWVPXVWEHPDGHWRHOLPLQDWHPHDVXUHVWKDWERWKEXUGHQ WKHFOLPDWHDQGRWKHUZLVHZHDNHQWKHSUHFRQGLWLRQVIRUVXVWDLQDEOHGHYHORSPHQW ORVHORVHVROXWLRQV )RUH[DPSOHWD[UHOLHIVDQGVXEVLGLHVIRUWKHXVHRIIRVVLOIXHOV QRWRQO\LQFUHDVHJUHHQKRXVHJDVHPLVVLRQVEXWDOVRFDXVH¿QDQFLDOH[SHQVHV %R[



3UHFDXWLRQDU\SULQFLSOH



7KHSUHFDXWLRQDU\SULQFLSOHLVFRQVLGHUHGRQHRIWKHSULQFLSDOJXLGHOLQHVLQHQYLURQPHQWDO SROLF\ 7KH FODVVLF IRUPXODWLRQ RI WKH SULQFLSOH GDWHV EDFN WR WKH 5LR 'HFODUDWLRQ LQ  ³:KHUH WKHUH DUH WKUHDWV RI VHULRXV RU LUUHYHUVLEOH GDPDJH ODFN RI IXOO VFLHQWL¿F FHUWDLQW\VKDOOQRWEHXVHGDVDUHDVRQIRUSRVWSRQLQJFRVWHIIHFWLYHPHDVXUHVWRSUHYHQW HQYLURQPHQWDOGHJUDGDWLRQ´ ,QFOLPDWHSURWHFWLRQWKHSULQFLSOHFDQEHLOOXVWUDWHGE\LPDJLQLQJWZRH[WUHPHDOWHUQDWLYHV ,QWKH¿UVWKXPDQNLQGUHGXFHVHPLVVLRQVWRDVXVWDLQDEOHOHYHOEXWVXEVHTXHQWVFLHQWL¿F ¿QGLQJV VKRZ WKDW FOLPDWH FKDQJH LV OHVV GDQJHURXV WKDQ KDG EHHQ DQWLFLSDWHG ,Q WKH VHFRQG VFLHQWL¿F DVVHVVPHQWV RI WKH VHYHULW\ RI JOREDO ZDUPLQJ SURYH WR EH WUXH EXW KXPDQNLQGKDVQRWGRQHDQ\WKLQJWRFXWHPLVVLRQV ,Q WKH ¿UVW DOWHUQDWLYH SHRSOH HQG XS SD\LQJ D IHZ SHU FHQW RI WKHLU JURVV GRPHVWLF SURGXFWWRFXWHPLVVLRQVWRQRSXUSRVH,QWKHVHFRQGKXPDQNLQGLVIDFHGZLWKDFOLPDWH FULVLVWKDWKDVSRWHQWLDOO\FDWDVWURSKLFFRQVHTXHQFHVIRUSHRSOHDQGWKHHQYLURQPHQW 7KH SUHFDXWLRQDU\ SULQFLSOH UHPLQGV XV WKDW LW LV EHWWHU WR EH VDIH WKDQ VRUU\ &XWWLQJ HPLVVLRQVZKLOHWKHUHLVVWLOOVRPHVFLHQWL¿FXQFHUWDLQW\LVDUDWLRQDOFKRLFH



Ecological sustainability %HVLGHV VORZLQJ GRZQ FOLPDWH FKDQJH FOLPDWH SROLF\ FDQ KDYH VHYHUDO RWKHU SRVLWLYHDQGQHJDWLYHLPSDFWVRQWKHHQYLURQPHQWDQGQDWXUH7KHVHLPSDFWVFDQ SHUWDLQWR ‡ ELRGLYHUVLW\ ‡ FRQVXPSWLRQRIHQHUJ\ZDWHUFKHPLFDOVRUUDZPDWHULDOV ‡ DLUSROOXWLRQQXWULHQWORDGVRQZDWHUERGLHVRUVRLOGHJUDGDWLRQ ‡ ZDVWHRUWKHULVNRIDPDMRUDFFLGHQW ‡ QRLVHRUGDPDJHWRODQGVFDSH &OLPDWH FKDQJH LV RQH RI WKH PRVW LPSRUWDQW IDFWRUV XQGHUO\LQJ WKH ORVV RI HFRV\VWHPV DQG WKH H[WLQFWLRQ RI VSHFLHV )RU WKLV UHDVRQ FOLPDWH SURWHFWLRQ
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¿HGDVVXVWDLQDEOHWKLVLQFUHDVHVSUHVVXUHLQ RWKHUDUHDVWRFOHDUIRUHVWVIRUFXOWLYDWLRQ$VDUHVXOWWKHSURGXFWLRQRIELRIXHOV PD\ UHOHDVH PDQ\ WLPHV PRUH FDUERQ GLR[LGH WKDQ IRVVLO IXHOV 7KH JURZLQJ GHPDQG IRU IRRGEDVHG UDZ PDWHULDOV LV DOVR UHÀHFWHG LQ IRRG SULFHV DQG PD\ DJJUDYDWHKXQJHULQSRRUFRXQWULHV &XWWLQJDWPRVSKHULFHPLVVLRQVW\SLFDOO\GHFUHDVHVORFDODLUSROOXWLRQ)RULQVWDQFH UHGXFHG XVH RI IRVVLO IXHOV DOVR ORZHUV VXOSKXU GLR[LGH HPLVVLRQV FDXVLQJ DFLGL¿FDWLRQ ,QFUHDVLQJWKHUHODWLYHVKDUHRIFDUVZLWKGLHVHOHQJLQHVDGPLWWHGO\UHGXFHVFDUERQ GLR[LGH HPLVVLRQV EXW ZLWKRXW VHSDUDWH ¿OWHUV WKH DPRXQW RI ¿QH SDUWLFXODWH HPLVVLRQV KDUPIXO WR KHDOWK JRHV XS 7KH FRQVHTXHQFHV DUH XVXDOO\ WKH VDPH ZKHQOLJKWIXHORLOLVUHSODFHGE\SHOOHWVZRRGFKLSVRUVSOLWORJVIRUKHDWLQJVLQJOH IDPLO\KRXVHVRUZKHQKRXVLQJLVEXLOWQH[WWREXV\URDGV$PDMRUULVHLQWKHXVH RIQXFOHDUSRZHUZRXOGLQFUHDVHHQYLURQPHQWDODQGKHDOWKULVNVDVVRFLDWHGZLWK XUDQLXPPLQLQJWKHDPRXQWRIUDGLRDFWLYHQXFOHDUZDVWHDQGWKHULVNRIQXFOHDU PDWHULDOHQGLQJXSLQWKHZURQJKDQGV 0HDVXUHVWKDWLPSURYHWKHHI¿FLHQF\RIHQHUJ\DQGUDZPDWHULDOXVHUHGXFHWKH WUDQVSRUWGHPDQGSUHYHQWGHIRUHVWDWLRQDQGUHGXFHZDVWHJHQHUDWLRQDUHXVXDOO\ WKHEHVWIRUSURGXFLQJRWKHUHQYLURQPHQWDODQGVXVWDLQDELOLW\EHQH¿WV3UHYHQWLRQ RISUREOHPVLVHDVLHUDQGPRUHHFRQRPLFDOWKDQDGGUHVVLQJWKHLUFRQVHTXHQFHV DIWHUZDUGV)RUWKLVUHDVRQVXEVWDQWLDOLPSURYHPHQWRIHFRHI¿FLHQF\±JHWWLQJ PRUHZKLOHEXUGHQLQJWKHHQYLURQPHQWOHVV±LVHFRORJLFDOO\VXVWDLQDEOHFOLPDWH SROLF\



Social sustainability 7KHFOLPDWHLVDOVRDTXHVWLRQRIHTXLW\7KH¿UVWDQGVWURQJHVWLPSDFWVRIJOREDO ZDUPLQJ DUH IHOW LQ SRRU FRXQWULHV DQG DPRQJ SRRU SHRSOH ZLWKLQ FRXQWULHV +XUULFDQH.DWULQDLQWKH8QLWHG6WDWHVDQGWKHKHDWZDYHLQ(XURSHLQVXPPHU 59



 VKRZHG WKDW SRSXODWLRQ JURXSV DOUHDG\ LQ D ZHDNHU SRVLWLRQ VXFK DV ROG SHRSOH FKLOGUHQ DQG WKH SRRU DUH WKH PRVW YXOQHUDEOH WR H[WUHPH ZHDWKHU SKHQRPHQDHYHQLQDIÀXHQWFRXQWULHV 7KHFOLPDWHDOVRDIIHFWVHTXLW\EHWZHHQJHQHUDWLRQV0RVWRIWKHEHQH¿¿FLHQWSHRSOH¶¿FLHQF\ E\ FXWWLQJ RWKHU WD[HVRUE\LQFUHDVLQJLQFRPHWUDQVIHUV 7KHUH DUH QR PDMRU FRQÀLFWV EHWZHHQ FOLPDWH DQG UHJLRQDO SROLFLHV HLWKHU 0RVW PHDVXUHV WR UHGXFH HPLVVLRQV DUH UHJLRQDOO\ QHXWUDO RU WKHLU LPSDFWV RQ GHYHORSPHQW EHWZHHQ WKH UHJLRQV DUH VOLJKW &OLPDWH SROLF\ PD\ DOVR VXSSRUW UHJLRQDO SROLF\ REMHFWLYHV ,W ZRXOG VHHP WKDW GHFHQWUDOLVHG HQHUJ\ SURGXFWLRQ 60



EDVHGRQUHQHZDEOHHQHUJ\KDVWKHJUHDWHVWLPSDFWV$FFRUGLQJWRDEDFNJURXQG VWXG\FRQGXFWHGIRUWKHIRUHVLJKWUHSRUWHQHUJ\SURGXFWLRQEDVHGRQELRORJLFDO VRXUFHVLVVHHQDVDQLPSRUWDQWQHZRSSRUWXQLW\WRFUHDWHEXVLQHVVHVDQGMREV HVSHFLDOO\LQUXUDODUHDV,WLVFOHDUKRZHYHUWKDWELRHQHUJ\DORQHLVQRWHQRXJKWR UHYHUVHWKHGLUHFWLRQRIUHJLRQDOGHYHORSPHQW0RUHRYHULWLVGLI¿FXOWWRHVWLPDWH WKH HIIHFWV RI VHYHUDO IDFWRUV )RU LQVWDQFH KLJKHU WUDQVSRUW FRVWV PD\ ZHDNHQ WKHSRVLWLRQRIUHPRWHDUHDVEXWRQWKHRWKHUKDQGWKH\PD\HQFRXUDJHORFDO SURGXFWLRQ ,QJHQHUDOUHJLRQDOSROLF\PHDVXUHVPXVWVXSSRUWWKHUHGXFWLRQRIHPLVVLRQVDQG DGDSWDWLRQWRZDUPLQJ&RQYHUVHO\WKHUHJLRQDOSHUVSHFWLYHFDQEHVWUHQJWKHQHG LQ FOLPDWH SURWHFWLRQ PHDVXUHV )RU LQVWDQFH LW PLJKW EH SRVVLEOH WR JUDQW DQ LQFUHPHQWWRHQHUJ\HI¿FLHQF\VXEVLGLHVLQWKHFROGHVWUHJLRQV,QDGGLWLRQHIIRUW FRXOGEHPDGHWRXVHUHJLRQDOSROLF\WRRIIVHWDQ\UHJLRQDOGLVDGYDQWDJHVFDXVHG E\FOLPDWHSROLF\



The climate and gender 7KHFOLPDWHLVDOVROLQNHGZLWKHTXDOLW\EHWZHHQJHQGHUVDWOHDVWLQIRXUZD\V 0HQDQGZRPHQDUHGLIIHUHQWZLWKUHVSHFWWRKRZWKH\ ‡ SURGXFHHPLVVLRQV ‡ VXIIHUIURPWKHLPSDFWVRIJOREDOZDUPLQJ ‡ SDUWLFLSDWHLQWKHIRUPXODWLRQRIFOLPDWHSROLF\ ‡± SHUFHQWRIKRXVHKROGIRRGSURGXFWLRQ :RUVHQLQJRIIRRGDQGZDWHUVKRUWDJHVLQFUHDVHVZRPHQ¶VZRUNORDGLQSDUWLFXODU 2QWKHRWKHUKDQGWZRWKLUGVRIWKHSHRSOHZKRGLHGLQ)UDQFHGXULQJWKHKRW VXPPHURIZHUHDOVRZRPHQDVWKHKHDWZDYHZDVSDUWLFXODUO\H[KDXVWLQJ IRUROGHUSHRSOH ,Q LQWHUQDWLRQDO FOLPDWH QHJRWLDWLRQV ZRPHQ KDYH DFFRXQWHG IRU VOLJKWO\ RYHU RQHTXDUWHURIQDWLRQDOGHOHJDWLRQPHPEHUV$ERXWSHUFHQWRIWKHKHDGVRI 61



GHOHJDWLRQVKDYHEHHQZRPHQ:RPHQ¶VSDUWLFLSDWLRQLQFOLPDWHSURWHFWLRQDWDOO VWDJHV DQG DW DOO OHYHOV VKRXOG WKHUHIRUH EH VWUHQJWKHQHG :RPHQ¶V DQG PHQ¶V YLHZVRIWKHZD\VLQZKLFKFOLPDWHSROLF\LVLPSOHPHQWHGPD\DOVRGLIIHU %R[



$JHLQJDQGWKHFOLPDWH



7ZRPHJDWUHQGVRIRXUWLPH±DJHLQJRIWKHSRSXODWLRQDQGFOLPDWHFKDQJH±DUHOLQNHG WR HDFK RWKHU $JHLQJ UHGXFHV WKH VKDUH RI WUDQVSRUW LQ FRQVXPSWLRQ DQG VWUHQJWKHQV WKHVHUYLFHRULHQWHGWUHQGLQWKHHFRQRP\(VSHFLDOO\DPRQJROGHUSHRSOHWKHYLFLQLW\RI VHUYLFHV DQG WKH QHHG IRU QHZ W\SHV RI VHUYLFH KRXVLQJ GHWHUPLQHV LQ SDUW ZKHUH WKH\ FKRRVHWROLYHWKLVPD\VXSSRUWLPSURYLQJFRKHVLRQRIWKHXUEDQVWUXFWXUH ,WLVQHFHVVDU\WRWDNHDJHLQJLQWRDFFRXQWZKHQDGDSWDWLRQPHDVXUHVDUHSODQQHG)RU LQVWDQFHSUHSDUHGQHVVIRUKHDWZDYHVHSLGHPLFVDQGÀRRGVPXVWEHHQVXUHGZKHQWKH SRSXODWLRQVWUXFWXUHLVGRPLQDWHGE\ROGHUSHRSOH $JHLQJPD\DJJUDYDWHWKHGLVFUHSDQF\EHWZHHQMREVDQGMREVHHNHUVHVSHFLDOO\UHJLRQDOO\ WKLVPD\VORZGRZQFOLPDWHSURWHFWLRQHIIRUWV,QWKHIXWXUHLWPD\EHFRPHGLI¿FXOWWR ¿QGHQRXJKSHRSOHWRHPSOR\IRULQVWDQFHDVRSHUDWRUVRIIRUHVWU\HTXLSPHQWRUDVEXV GULYHUV7KHDYDLODELOLW\RIODERXUFDQEHLPSURYHGWKURXJKSROLF\PHDVXUHVLQODERXUDQG HGXFDWLRQ



Economic sustainability 0RVW VWXGLHV HVWLPDWH WKDW HYHQ VLJQL¿FDQW HPLVVLRQ UHGXFWLRQV DUH DIIRUGDEOH $FFRUGLQJWRWKH,3&&WKHFRVWRINHHSLQJJOREDOZDUPLQJDWDERXWWZRGHJUHHV &HOVLXV ZRXOG EH DW PRVW XQGHU  SHU FHQW RI ZRUOG JURVV GRPHVWLF SURGXFW LQ DQGXQGHUSHUFHQWLQ +RZHYHUUHJLRQDOGLIIHUHQFHVDUHJUHDW,QWHUQDWLRQDOFRQYHQWLRQVWKHUHIRUHQHHG PHFKDQLVPVWKDWSUHYHQWWKHFRVWEXUGHQIURPUHDFKLQJXQUHDVRQDEO\KLJKOHYHOV LQDQ\UHJLRQ&RVWHVWLPDWHVDOVRLQYROYHPDMRUXQFHUWDLQWLHV 7KUHH RU ¿YH SHU FHQW RI ZRUOG JURVV GRPHVWLF SURGXFW ZRXOG XQGHQLDEO\ EH D PDMRUVXP,QSUDFWLFHKRZHYHULWZRXOGPHDQWKDWHFRQRPLFJURZWKZRXOGEH VORZHGGRZQE\D\HDURUWZR7KH¿JXUHFDQEHSURSRUWLRQHGDJDLQVWWKHFRVW RIWKHDJHLQJRIWKH)LQQLVKSRSXODWLRQZKLFKLVHVWLPDWHGWREHDERXWVL[SHU FHQWRIWKHJURVVGRPHVWLFSURGXFW,QDQ\FDVHPLWLJDWLQJFOLPDWHFKDQJHZLOOEH FKHDSHUWKDQQRWPLWLJDWLQJLW $VWXG\FRPPLVVLRQHGE\WKH1RUGLF&RXQFLORI0LQLVWHUVKDVHVWLPDWHGWKHFRVWV RI HPLVVLRQ UHGXFWLRQV LQ WKH 1RUGLF FRXQWULHV $FFRUGLQJ WR WKH UHSRUW D  SHU FHQW UHGXFWLRQ LQ HPLVVLRQV IURP WKH  OHYHO ZRXOG FRVW RQH SHU FHQW RI WKH JURVV GRPHVWLF SURGXFW LQ  7KH ,QWHUQDWLRQDO (QHUJ\ $JHQF\ ,($ DQG WKH FRQVXOWLQJ ¿UP 0F.LQVH\ KDYH DOVR HVWLPDWHG WKH FRVWV RI DGGLWLRQDO LQYHVWPHQWVDQGKDYHFRPHXSZLWKD¿JXUHWKDWLVDURXQGRQHSHUFHQW977 62



7HFKQLFDO5HVHDUFK&HQWUHRI)LQODQGKDVHVWLPDWHGWKDWWKHGLUHFWDGGLWLRQDOFRVWV IRUFXWWLQJHPLVVLRQVLQ)LQODQGE\SHUFHQWZRXOGDWPRVWEHSHUFHQWRI WKHJURVVGRPHVWLFSURGXFWLQ $ VLJQL¿FDQW SURSRUWLRQ RI JOREDO HPLVVLRQ UHGXFWLRQV FDQ EH LPSOHPHQWHG DW IDLUO\ORZRUHYHQQHJDWLYHFRVWV)RULQVWDQFHDEROLVKPHQWRIWKHZRUOG¶VHQHUJ\ VXEVLGLHV FRXOG FXW HPLVVLRQV E\ VL[ SHU FHQW ZKLOH VLPXOWDQHRXVO\ DFFHOHUDWLQJ HFRQRPLFJURZWK $FFRUGLQJ WR WKH ,($ DERXW RQH WKLUG RI WKH UHGXFWLRQV QHHGHG WR KDOYH WKH ZRUOG¶



(IIHFWV RI YDULRXV DVVXPSWLRQV RQ HVWLPDWHV FRQFHUQLQJ WKH HFRQRPLFLPSDFWVRIFOLPDWHSURWHFWLRQLQ



Assumptions



Effect on world GDP



The most pessimistic assumptions



–3.4%



Use of climate taxes to promote climate protection; revision of the structure of taxation



+1.9%



Application of the general equilibrium model (instead of coarser econometric or growth models)



+1.5%



Reactions of technological development to incentives (induced technological change)



+1.3%



Ancillary beneﬁts (e.g. reduction of air pollution)



+1.0%



Flexible mechanisms



+0.7%



Backstop-technology (unlimited availability of carbon-free energy, such as wind and solar power)



+0.6%



Avoiding the adverse effects of climate change



+0.2%



The most optimistic assumptions



+3.9%



$YHUDJH HIIHFW RQ ZRUOG JURVV GRPHVWLF SURGXFW LQ  ZKHQ WKH FDUERQ GLR[LGH FRQFHQWUDWLRQ LV OLPLWHGWRSSPDERXW±SSP&2HTXLYDOHQW 
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Measuring the right things 7KHSULQFLSDOREMHFWLYHRIFOLPDWHSROLF\LVWRUHGXFHJUHHQKRXVHJDVHPLVVLRQV +RZHYHUHPLVVLRQUHGXFWLRQVDOVRKDYHPDQ\DQFLOODU\LPSDFWVZKLFKVKRXOGEH WDNHQLQWRDFFRXQWZKHQSROLFLHVDUHSODQQHGDQGPRQLWRUHG$QFLOODU\EHQH¿WV PD\LQFOXGH ‡ UHGXFWLRQRIORFDODLUSROOXWLRQDQGRWKHUHQYLURQPHQWDOGDPDJH ‡ UHGXFHGGHSHQGHQFHRQLPSRUWVDQGLPSURYHGVHFXULW\RIHQHUJ\VXSSO\ ‡ GLPLQLVKHGHQHUJ\FRQVXPSWLRQDQGORZHUHQHUJ\FRVWV ‡ FUHDWLRQRIMREV ‡ DFFHOHUDWLRQRILQQRYDWLRQV &RUUHVSRQGLQJO\WKHUHPD\DOVREHDQFLOODU\GLVDGYDQWDJHV ‡ KLJKHUFRVWV ‡ ZHDNHUFRPSHWLWLYHQHVVLIQRWDOOFRXQWULHVDJUHHWRSDUWLFLSDWH ‡ ORVVRIMREV ‡ ULVNVLQYROYHGLQWHFKQRORJLFDOVROXWLRQV (VWLPDWHVRIWKHDQFLOODU\EHQH¿WVRIFOLPDWHSURWHFWLRQJDLQHGE\UHGXFLQJORFDO DLU SROOXWLRQ YDU\ GHSHQGLQJ RQ WKH VWXG\ DQG FLUFXPVWDQFHV +RZHYHU VRFLDO EHQH¿WVVWHPPLQJIURPWKHGHFUHDVHLQHQYLURQPHQWDODQGKHDOWKKD]DUGVFDQLQ VRPHVLWXDWLRQVFRYHUDUHDVRQDEOHSURSRUWLRQRIWKHFRVWVRIHPLVVLRQUHGXFWLRQV 7KHJURVVGRPHVWLFSURGXFW*'3 LVWKHPRVWFRPPRQLQGLFDWRUXVHGWRGHVFULEH DQ HFRQRP\¶V SURGXFWLRQ LW LV DOVR XVHG PRUH ZLGHO\ WR LOOXVWUDWH LQGLYLGXDO FRXQWULHV¶VWDWHRIGHYHORSPHQW2QHRIWKH*'3¶VSULQFLSDOVKRUWFRPLQJVLVWKDWLW GRHVQRWFRQVLGHUWKHHFRORJLFDODQGVRFLDOFRVWVRIHFRQRPLFGHYHORSPHQW )RULQVWDQFHFOHDUFXWWLQJLQDUDLQIRUHVWLQFUHDVHVWKHJURVVGRPHVWLFSURGXFW HYHQWKRXJKLWVGLVDGYDQWDJHVWRHFRV\VWHPVHUYLFHVFDQEHPDQ\WLPHVJUHDWHU WKDQWKHEHQH¿WDFKLHYHG,IWKH*'3LVXVHGDVWKHFHQWUDOLQGLFDWRUPHDVXULQJ WKHVXFFHVVRIDSROLF\LWFDQOHDGWRWKHPD[LPLVDWLRQRIVKRUWWHUPPRQHWDU\ EHQH¿WVHYHQLIWKHRYHUDOOHFRQRPLFDQGORQJUDQJHLPSDFWVZHUHFOHDUO\QHJDWLYH 0DQ\QHZLQGLFDWRUVKDYHEHHQSURSRVHGWRFRPSOHPHQW*'3GDWD)RULQVWDQFH WKH*HQXLQH3URJUHVV,QGLFDWRU*3, FUHDWHGE\5HGH¿QLQJ3URJUHVVWDNHVLQWR DFFRXQWWKHYDOXHRIIDFWRUVVXFKDVKRXVHKROGZRUNDQGSDUHQWLQJHGXFDWLRQDQG YROXQWHHUZRUN2QWKHRWKHUKDQGFRVWVDOVRLQFOXGHDGYHUVHHIIHFWVUHVXOWLQJIURP WUDI¿FDFFLGHQWVFULPHSROOXWLRQDWPRVSKHULFHPLVVLRQVDQGR]RQHGHSOHWLRQ 7KH GLIIHUHQFHV EHWZHHQ WKH LQGLFDWRUV DUH LOOXVWUDWHG E\ WKH IDFW WKDW LQ WKH 8QLWHG6WDWHVWKH*3,KDVUHPDLQHGIDLUO\VWHDG\LQ±ZKHUHDVWKH*'3 KDV PRUH WKDQ GRXEOHG )LQODQG¶V *3, URVH XQWLO  DIWHU ZKLFK LW KDV EHHQ GHFOLQLQJWRGDWH,QWKHVWKH*3,KDVIDOOHQWRWKHOHYHORIWKHHDUO\V RUHYHQEHORZWKDW 64
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(FRV\VWHPVHUYLFHV



1DWXUH KDV DQ LQKHUHQW YDOXH EXW LW LV DOVR LUUHSODFHDEO\ YDOXDEOH IRU SHRSOH LQ WDQJLEOH WHUPV (FRV\VWHP VHUYLFHV UHIHU WR WKH YDULRXV EHQH¿WV WKDW SHRSOH JDLQ IURP QDWXUDO V\VWHPV7KHVHLQFOXGH ‡ SURYLVLRQLQJVHUYLFHVIRRGDQGZDWHU ‡ UHJXODWLQJVHUYLFHVSURWHFWLRQIURPÀRRGVGURXJKWDQGHURVLRQ ‡ VXSSRUWLQJVHUYLFHVPDLQWDLQLQJWKHSURGXFWLYLW\RIVRLOVWKHQXWULHQWF\FOH ‡ FXOWXUDOVHUYLFHVUHFUHDWLRQDOVSLULWXDODQGRWKHULPPDWHULDOEHQH¿WV 7KHGHPDQGIRUHFRV\VWHPVHUYLFHVLQFUHDVHVLQSDUDOOHOZLWKSRSXODWLRQJURZWKHFRQRPLF JURZWKDQGKLJKHUPDWHULDOOLYLQJVWDQGDUGV&OLPDWHFKDQJHLVRQHRIWKHJUHDWHVWWKUHDWV WR WKH DYDLODELOLW\ RI VHUYLFHV VLQFH LW LV SUHGLFWHG DPRQJ RWKHU WKLQJV WR GLVUXSW IRRG VXSSO\WRZRUVHQZDWHUVKRUWDJHDQGWRXSVHWWKHFDSDFLW\RIHFRV\VWHPVWRUHJHQHUDWH (FRV\VWHPVHUYLFHVKDYHDFRQVLGHUDEOH¿QDQFLDOYDOXHDQHVWLPDWHG86'±WULOOLRQ WKRXVDQG ELOOLRQ  SHU \HDU JOREDOO\ +RZHYHU LW LV KLJKO\ FKDOOHQJLQJ WR JLYH HVWLPDWHV EHFDXVH WKH GDWD DUH LQDGHTXDWH DQG PDQ\ HFRV\VWHP VHUYLFHV KDYH QR PDUNHW YDOXH HTXLYDOHQW,QVRPHZD\VLWLVHYHQLPSRVVLEOHWRGHWHUPLQHDPRQHWDU\YDOXHVLQFHWKHVH VHUYLFHVDUHWKHFRUQHUVWRQHVRIDOORIKXPDQOLIH1HYHUWKHOHVVLWLVEHWWHUWRJLYHDURXJK TXDQWLWDWLYHHVWLPDWHWKDQQRWWRJLYHDQ\HVWLPDWHDWDOO
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Well-being in a low-carbon society



+



'HFRXSOLQJ EHWZHHQ VRFLDO REMHFWLYHV DQG WKH EXUGHQ RQ WKH FOLPDWH well-being



standard of living



economy



energy consumption



–
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emissions



$V UHJDUGV WKH FOLPDWH LW LV GHVLUDEOH WR UHSODFH PDWHULDO ZLWK LPPDWHULDO FRQVXPSWLRQ ,Q DGGLWLRQ WR LQFUHDVLQJ WKH PDWHULDO VWDQGDUG RI OLYLQJ RXU REMHFWLYHVFRXOGEHLPSURYHGTXDOLW\RIOLIHDQGPRUHIUHHWLPH)RULQVWDQFHLW KDVEHHQHVWLPDWHGWKDWHQHUJ\FRQVXPSWLRQFRXOGEHUHGXFHGE\RQH¿IWKLILQ WKHZKROHZRUOGREVHUYHGWKHDYHUDJH(XURSHDQZRUNLQJKRXUVLQVWHDGRI WKH$PHULFDQRQHV ,Q LQGXVWULDOLVHG VRFLHWLHV FOLPDWH FKDOOHQJH PD\ EH D UHDVRQ WR UHWKLQN WKH SULRULW\ RI REMHFWLYHV :LWKLQ WKH SDVW WKUHH GHFDGHV )LQODQG¶V HFRQRP\ DQG HQHUJ\FRQVXPSWLRQKDYHGRXEOHG$FFRUGLQJWRVWXGLHVKRZHYHUWKHLQFUHDVH LQ WKH PDWHULDO VWDQGDUG RI OLYLQJ LV QRW PXFK UHÀHFWHG LQ WKH KDSSLQHVV )LQQV¶ H[SHULHQFH 1HYHUWKHOHVV LW PXVW EH UHPHPEHUHG WKDW DFFRUGLQJ WR PDQ\ VWXGLHV )LQQV DUH DPRQJ WKH KDSSLHVW SHRSOH LQ (XURSH DQG KDSSLQHVV PLJKW KDYHOHVVHQHGLIWKHHFRQRP\KDGQRWJURZQ ,QDFRPSDUDWLYHVWXG\FRQGXFWHGDWWKH8QLYHUVLW\RI&DPEULGJHGLIIHUHQFHVLQ KDSSLQHVVEHWZHHQYDULRXVFRXQWULHVVHHPHGWREHH[SODLQHGIRULQVWDQFHE\ ‡ WUXVWLQWKH6WDWHDQGLQRWKHUSHRSOH ‡ H[WHQVLYHVRFLDOQHWZRUNV ‡ DFORVHIULHQGRUFRPSDQLRQ ‡À\LQJDQGGULYLQJEDVHGRQIRVVLOIXHOVFDQQRWEHDVHDV\DQGFKHDS LQWKHIXWXUHDVWKH\DUHQRZ 2Q WKH RWKHU KDQG PDQ\ RI WKH VROXWLRQV WKDW UHGXFH HPLVVLRQV PD\ LQFUHDVH SHRSOH¶VSHUVRQDOZHOOEHLQJ)RUH[DPSOH ‡ LIEXLOGLQJVZHUHPRUHHQHUJ\HI¿FLHQWWKDQDWSUHVHQWHQHUJ\FRVWVZRXOGIDOO DQGWKHFRPIRUWRIOLYLQJZRXOGSUREDEO\ULVH ‡ LISXEOLFWUDQVSRUWIXQFWLRQHGEHWWHUWKDQDWSUHVHQWHVSHFLDOO\SHRSOHZLWKRXW FDUVZRXOG¿QGLWHDVLHUWRPRYHDERXWDQGWKHWLPHVSHQWE\GULYHUVLQWUDI¿F MDPVPLJKWVKRUWHQ ‡ LISHRSOHZDONHGDQGF\FOHGPRUHWKHLUVWDWHRIKHDOWKZRXOGLPSURYHDQGWKHLU OLIHH[SHFWDQF\ZRXOGEHORQJHU 67



‡ LISHRSOH¶VGLHWFRQWDLQHGPRUHYHJHWDEOHVPDQ\KHDOWKULVNVZRXOGEHORZHU DQGWKHOLIHH[SHFWDQF\ZRXOGEHORQJHU



The Government’s policies ‡ &OLPDWHSROLF\LVDVVHVVHGIURPWKHSHUVSHFWLYHRIVXVWDLQDEOHGHYHORSPHQW 7KH SULPDU\ PHDQV VHOHFWHG DUH WKRVH WKDW DUH HFRORJLFDOO\ VRFLDOO\ DQG HFRQRPLFDOO\VXVWDLQDEOH ‡ 6XVWDLQDEOHGHYHORSPHQWLVUHYLHZHGJOREDOO\DQGRYHUWKHORQJWHUP1DWLRQDO HPLVVLRQVDUHQRWUHGXFHGLQZD\VWKDWZRXOGLQFUHDVHHPLVVLRQVRUKDPSHU VXVWDLQDEOHGHYHORSPHQWHOVHZKHUHLQWKHZRUOG ‡ 7KH VRFLDO SHUVSHFWLYH LV VWUHQJWKHQHG LQ WKH SUHSDUDWLRQ RI FOLPDWH SROLF\ (IIRUWLVPDGHWRFRPSHQVDWHSHRSOHLQWKHORZHVWLQFRPHEUDFNHWVDQGWKH PRVWYXOQHUDEOHJURXSVIRUDQ\ULVHLQFRVWVWKDWPD\UHVXOWIURPWKHHPLVVLRQ UHGXFWLRQPHDVXUHV ‡ &OLPDWHREMHFWLYHVDUHWDNHQLQWRDFFRXQWLQUHJLRQDOSROLF\7KHSRVVLELOLWLHVRI OLQNLQJWKHUHJLRQDOSHUVSHFWLYHWRHPLVVLRQUHGXFWLRQPHDVXUHVDUHVWXGLHG ‡ &OLPDWH SROLF\ LV DOVR DVVHVVHG IURP WKH JHQGHU SHUVSHFWLYH :RPHQ¶V SDUWLFLSDWLRQLQFOLPDWHSROLF\GHFLVLRQPDNLQJLQLQWHUQDWLRQDOQHJRWLDWLRQVLV VWUHQJWKHQHG ‡ $VVHVVPHQW RI WKH HFRQRPLF DQG HPSOR\PHQW LPSDFWV RI FOLPDWH SROLF\ LV GHYHORSHGDQGGLYHUVL¿HG ‡ $VVHVVPHQW RI WKH LPSRUWDQFH RI HFRV\VWHP VHUYLFHV LV LQFUHDVHG (IIRUW LV PDGH WR WDNH WKH YDOXH RI WKH VHUYLFHV LQWR DFFRXQW HVSHFLDOO\ LQ GHFLVLRQ PDNLQJWKDWPD\WKUHDWHQWKHLUDYDLODELOLW\ ‡ 7KHLQGLFDWRUVRIVXVWDLQDEOHZHOOEHLQJDUHGHYHORSHGWHVWHGDQGDSSOLHGLQ RUGHUWRVXSSOHPHQWJURVVGRPHVWLFSURGXFWGDWD
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6 AFFLUENCE WITHOUT BURDENING THE CLIMATE 7KHHFRQRP\PD\SURVSHULQDORZFDUERQVRFLHW\WRREXWLWVSUDFWLFHV QHHG WR EH IXQGDPHQWDOO\ UHYLVHG 7HFKQRORJLFDO OHDSV DUH QHHGHG HVSHFLDOO\ LQ HQHUJ\LQWHQVLYH LQGXVWULHV 7KH FOLPDWH VKRXOG EH SURWHFWHGZLWKRXWFRPSURPLVLQJFRPSHWLWLYHQHVV7KHORQJWHUPWDUJHW VKRXOGEHWRUHDFKDFRPSOHWHO\]HURHPLVVLRQHQHUJ\V\VWHP5DGLFDO LPSURYHPHQWRIHQHUJ\HI¿¿F DQG WHFKQRORJLFDO DFKLHYHPHQWV VSUHDG ZLWK LQFUHDVLQJ VSHHG 5HYROXWLRQDU\LQQRYDWLRQVPD\HPHUJHDWWHFKQRORJ\LQWHUIDFHV ,QHFRQRPLFDOO\GHYHORSHGFRXQWULHVFRQVXPSWLRQLVJHDUHGWRZDUGVLQWDQJLEOH FRPPRGLWLHVDQGVHUYLFHV,QGHYHORSLQJHFRQRPLHVE\FRQWUDVWJURZWKLVVWLOO EDVHG RQ PDWHULDO SURGXFWLRQ DQG FRQVXPSWLRQ VLQFH IRU WKH PDMRULW\ RI WKHLU SRSXODWLRQVHYHQEDVLFQHHGVUHPDLQXQVDWLV¿HG6HFWRUDOERXQGDULHVDUHEHLQJ HURGHG,WLVLQFUHDVLQJO\GLI¿FXOWWRGLVWLQJXLVKEHWZHHQSURGXFWVDQGVHUYLFHVD VHUYLFHFDQFRQVWLWXWHSDUWRIDSURGXFW6HUYLFHVDUHOLNHO\WREHFRPHPXFKPRUH LQWHUQDWLRQDO 7KH LPSRUWDQFH RI HDVWHUQ DQG VRXWKHDVWHUQ $VLD DQG %UD]LO LQ WKH JOREDO HFRQRP\ LV H[SHFWHG WR FRQWLQXH JURZLQJ DQG 5XVVLD¶V UROH LV DOVR OLNHO\ WR EHFRPH VWURQJHU 1HZ LQQRYDWLRQ FOXVWHUV ZLOO HPHUJH SDUWLFXODUO\ LQ ORFDWLRQV ZLWKVWURQJSURGXFWLRQJURZWK)LQODQG¶VUROHLQWKHLQWHUQDWLRQDOGLYLVLRQRIGXWLHV PD\FKDQJHEXWNQRZKRZZLOOUHPDLQDNH\FRPSHWLWLYHQHVVIDFWRU (QHUJ\ UDZ PDWHULDOV DQG ZDWHU ZLOO EHFRPH PRUH H[SHQVLYH DV D UHVXOW RI SRSXODWLRQJURZWKDQGHFRQRPLFJURZWKDPRQJRWKHUWKLQJV7KHUHZLOODOVREH DVKRUWDJHRIDUDEOHODQG7KLVZLOOIRUFHPDNLQJSURGXFWLRQSURFHVVHVUDGLFDOO\ 69



PRUHHI¿FLHQW7HFKQRORJLFDOEUHDNWKURXJKVDQGVRFLDOLQQRYDWLRQVZLOOEHFUXFLDO LQFRSLQJZLWKGLPLQLVKLQJQDWXUDOUHVRXUFHVDQGHYHUWLJKWHUHPLVVLRQOLPLWV,Q WKH IXWXUH )LQODQG¶V QDWXUDO UHVRXUFHV PD\ SURYH WR EH LQFUHDVLQJO\ LPSRUWDQW IDFWRUVIRUVXFFHVVLIXVHGVXVWDLQDEO\



Where do Finland’s emissions come from? ,Q)LQODQGSURGXFHGDWRWDORIMXVWXQGHUPLOOLRQWRQQHVRIHPLVVLRQVLQWR WKH DLU DV FDUERQ GLR[LGH HTXLYDOHQWV &2HT  6RPH  SHU FHQW RI HPLVVLRQV ZHUH FDUERQ GLR[LGH  SHU FHQW QLWURXV R[LGH DQG  SHU FHQW PHWKDQH 2WKHU HPLVVLRQVVXFKDVÀ¶VHPLVVLRQVDJULFXOWXUHSURGXFHV SHUFHQWDQGZDVWHPDQDJHPHQWSHUFHQW )LJXUH



)LQODQG¶VJUHHQKRXVHJDVHPLVVLRQVE\VHFWRULQ



Energy industries 48%



Waste 3%



Manufacturing industries and construction 18%



Agriculture 7% Solvent and other product use 0.1%



Energy 81%



Industrial processes 9%



Transport 23% Households, services etc. 8% Fugitive 0.3% Other 2%



([FOXGLQJODQGXVHODQGXVHFKDQJHDQGIRUHVWU\



6RXUFH6WDWLVWLFV)LQODQG*UHHQKRXVHJDVLQYHQWRU\
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)RUHVW JURZWK LQ )LQODQG VHTXHVWHUV PRUH FDUERQ GLR[LGH WKDQ IRUHVW IHOOLQJ UHOHDVHV LQWR WKH DWPRVSKHUH ,Q WKH SHULRG ± WKH DPRXQW RI FDUERQ GLR[LGHERXQGE\)LQODQG¶VIRUHVWVDQQXDOO\DPRXQWHGWREHWZHHQDQGSHU FHQWRIWKHHPLVVLRQVFDXVHGE\RWKHUVHFWRUV2QWKHRWKHUKDQGHPLVVLRQVIURP DJULFXOWXUHSHDWSURGXFWLRQDQGIRUHVWFOHDULQJDUHDEXUGHQRQ)LQODQG¶VFDUERQ EDODQFH %\WKHPLGGOHRIWKLVFHQWXU\WKHVRXUFHVDQGGLVWULEXWLRQRI)LQODQG¶VHPLVVLRQV ZLOOORRNYHU\GLIIHUHQWFRPSDUHGWRWKHSUHVHQW9DULRXVSRVVLEOHZD\VRIDFKLHYLQJ WKHWUDQVLWLRQWRDORZFDUERQVRFLHW\DUHRXWOLQHGLQWKHVFHQDULRVGHVFULEHGLQ DQDSSHQGL[WRWKLVUHSRUW2QWKHEDVLVRIWKHFXUUHQWHPLVVLRQVGLVWULEXWLRQWKH JUHDWHVWFOLPDWHEHQH¿WVLQUHGXFLQJHPLVVLRQVLQ)LQODQGFDQEHDFKLHYHGZLWK WKHIROORZLQJ  HQHUJ\HI¿FLHQF\LQWKHXVHRIHOHFWULFLW\DQGKHDWLQJ  UHQHZDEOHDQG]HURHPLVVLRQHQHUJ\VRXUFHV  HQHUJ\HI¿FLHQWYHKLFOHVDQGORZHPLVVLRQHQHUJ\VRXUFHV  UHGXFLQJWKHWUDQVSRUWGHPDQGDQGLQWURGXFLQJVXVWDLQDEOHIRUPVRIWUDQVSRUW  LQWURGXFLQJORZHPLVVLRQVROXWLRQVLQWRLQGXVWULDOSURFHVVHVDQG  VKLIWLQJIRRGSURGXFWLRQDQGFRQVXPSWLRQWRZDUGVORZHPLVVLRQRSWLRQV



A strong, low-emission industrial sector )LQODQG¶VHFRQRPLFVWUXFWXUHLVGRPLQDWHGE\LQGXVWU\$OWKRXJKLQGXVWU\¶VVKDUH LQWKHHFRQRP\KDVJURZQVPDOOHULWVWLOOSURGXFHVVRPHWZR¿IWKVRIWKH*'3 DQG HPSOR\V DERXW RQH ¿IWK RI WKH ZRUNIRUFH ,I WKH VHUYLFH MREV WKDW GLUHFWO\ RULQGLUHFWO\GHSHQGRQWKHLQGXVWULDOVHFWRUDUHLQFOXGHGLQGXVWU\LVHYHQPRUH LPSRUWDQWWRWKHQDWLRQDOHFRQRP\DQGWRHPSOR\PHQW 3DUW RI )LQODQG¶V LQGXVWU\ LV KLJKO\ HQHUJ\LQWHQVLYH 7KH ODUJHVW FRQVXPHUV RI HQHUJ\ DUH WKH IRUHVW LQGXVWU\ DQG WKH PHWDO UH¿QLQJ LQGXVWU\ ,Q DOO LQGXVWU\ FRQVXPHV KDOI RI )LQODQG¶V HQHUJ\ *RRGV WUDQVSRUWV DFFRXQW IRU D VXEVWDQWLDO DPRXQWRIIXHOFRQVXPSWLRQ ,URQDQGVWHHOSURGXFWLRQJHQHUDWHVODUJHDPRXQWVRIFDUERQGLR[LGHDQGQLWULF DFLG SURGXFWLRQ JHQHUDWHV QLWURXV R[LGH 3URFHVV HPLVVLRQV KDYH LQFUHDVHG E\ RQH¿IWKVLQFH$WWKHVDPHWLPHKRZHYHUSURGXFWLRQKDVEHFRPHPRUH HI¿FLHQW6SHFL¿FHPLVVLRQVIURPVWHHOSURGXFWLRQIRULQVWDQFHKDYHGHFUHDVHG E\PRUHWKDQSHUFHQW 0DQ\ RI )LQODQG¶V LQGXVWULDO SURFHVVHV DUH TXLWH HQHUJ\HI¿FLHQW DQG ORZ LQ HPLVVLRQV E\ LQWHUQDWLRQDO FRPSDULVRQ $FFRUGLQJ WR LQGXVWU\¶V RZQ HVWLPDWHV )LQODQG¶V HPLVVLRQV SHU WRQQH RI VWHHO SURGXFHG PD\ RQO\ EH DERXW KDOI RI WKH (XURSHDQDYHUDJHZKHQHPLVVLRQVIURPWKHPLQLQJLQGXVWU\DUHLQFOXGHG,Q]LQF 71



SURGXFWLRQWKHGLIIHUHQFHVLQHQHUJ\FRQVXPSWLRQEHWZHHQIDFLOLWLHVPD\EHHYHQ JUHDWHU ,IWKHSURGXFWVZLOOEHSURGXFHGDQ\ZD\WKH\VKRXOGEHSURGXFHGDVHI¿FLHQWO\ DV SRVVLEOH WR SURWHFW WKH FOLPDWH ,W ZLOO EH LPSRUWDQW IRU WKH )LQQLVK QDWLRQDO HFRQRP\WRUHWDLQDVWURQJPDQXIDFWXULQJLQGXVWU\DOVRLQWKHIXWXUH +RZHYHUSURFHVVLQGXVWU\FDQRQO\SURVSHUWKURXJKUHIRUP5LVLQJHQHUJ\SULFHV WLJKWHQLQJ HPLVVLRQV FDSV DQG LQFUHDVLQJ SURGXFWLRQ IURP HPHUJLQJ HFRQRPLHV IRUFHWKHLQGXVWULDOVHFWRUWRXVHHQHUJ\DQGUDZPDWHULDOVPRUHHI¿FLHQWO\DQG WR FXW HPLVVLRQV 7HFKQRORJLFDO OHDSV DQG HPLVVLRQIUHH HQHUJ\ DUH QHHGHG LQ LQGXVWU\ )LQODQGSURGXFHVDQGUH¿QHVVWHHOFRSSHU]LQFDQGQLFNHO(PLVVLRQUHGXFWLRQV UHSUHVHQW WKH JUHDWHVW FKDOOHQJH IRU WKRVH PHWDO UH¿QLQJ DSSOLFDWLRQV WKDW DUH GHSHQGHQWRQSXUFKDVHGHQHUJ\DQGSURGXFHVXEVWDQWLDOSURFHVVHPLVVLRQV (PLVVLRQVIURPPHWDOSURGXFWLRQFDQEHUHGXFHGE\LPSURYLQJHQHUJ\HI¿FLHQF\ E\ LQFUHDVLQJ WKH XVH RI UHF\FOHG UDZ PDWHULDOV E\ UHSODFLQJ IRVVLO IXHOV ZLWK UHQHZDEOHV DQG E\ XVLQJ ]HURHPLVVLRQ HOHFWULFLW\ 5HSODFLQJ FDUERQLQWHQVLYH PHWDOVZLWKPDWHULDOVFDXVLQJIHZHUHPLVVLRQVZLOODOVRUHGXFHWKHHPLVVLRQVWRWDO ,QWKHORQJWHUPKRZHYHUUDGLFDOLQQRYDWLRQVDUHQHHGHGWKDWZLOOHQDEOHERWK LQFUHDVHG SURGXFWLRQ DQG UHGXFHG RYHUDOO HPLVVLRQV 7KH LQWHUQDWLRQDO 8/&26 SURMHFWLQWKHVWHHOLQGXVWU\LVVHHNLQJZD\VWRKDOYHVSHFL¿FHPLVVLRQVE\FDUERQ FDSWXUH DQG VWRUDJH HOHFWURO\VLV XVLQJ HPLVVLRQIUHH HOHFWULFLW\ SURGXFWLRQ DQG WKHUHSODFHPHQWRIFRDOZLWKFKDUFRDO 7KHFKHPLFDOLQGXVWU\DFFRXQWVIRURQH¿IWKRIDOOLQGXVWULDOHQHUJ\FRQVXPSWLRQ ,WVHPLVVLRQVFDQEHUHGXFHGIRULQVWDQFHE\HPSOR\LQJPRUHHI¿FLHQWSURFHVVHV PDNLQJEHWWHUXVHRIKHDWUHFRYHU\DQGDSSO\LQJLQGXVWULDOELRWHFKQRORJ\ &RQFUHWH SURGXFWLRQ LV RQH RI WKH PRVW HPLVVLRQLQWHQVLYH DUHDV RI LQGXVWULDO SURGXFWLRQLWJHQHUDWHVDOPRVWDVPXFKJUHHQKRXVHJDVHPLVVLRQVDVLWSURGXFHV ¿QLVKHGSURGXFW7KHHPLVVLRQVFDQEHUHGXFHGIRULQVWDQFHE\DGGLQJLQGXVWULDO E\SURGXFWVWRFRQFUHWHPL[HVE\LPSURYLQJSODQWHI¿FLHQF\DQGE\IXHOVZLWFKLQJ 2YHUDOOWKHUHDOLVWLFHPLVVLRQVUHGXFWLRQSRWHQWLDOLQ)LQQLVKFRQFUHWHSURGXFWLRQ LVDERXWRQHSHUFHQWRIWKHFRXQWU\¶VWRWDO,QWKHORQJWHUPSULQFLSDOPHDQVPD\ LQYROYHUHSODFLQJFRQFUHWHZLWKOHVVFDUERQLQWHQVLYHFRQVWUXFWLRQPDWHULDOVDQG HPSOR\LQJFDUERQFDSWXUHDQGVWRUDJH
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Forest industry and transport ,QWKHIRUHVWLQGXVWU\DFFRXQWHGIRUMXVWXQGHUWKUHH¿IWKVRIDOOLQGXVWULDO HOHFWULFLW\DQGHQHUJ\FRQVXPSWLRQLQ)LQODQG+DOIRIWKLVHQHUJ\ZDVSURGXFHG XVLQJZRRGIXHOV7KHPRVWKHDWLQWHQVLYHSURFHVVHVDUHWKHHYDSRUDWLRQGU\LQJ DQGFRRNLQJSURFHVVHV ZKLOH HOHFWULFLW\ LVFRQVXPHGPRVW LQWKH SURGXFWLRQRI JURXQGZRRGSXOSDQGLQSXPSLQJ)RVVLOIXHOVDUHDOVRGLUHFWO\XVHGLQLQGXVWULDO SURFHVVHV ,WLVHVWLPDWHGWKDWHYHQZLWKH[LVWLQJWHFKQRORJ\LWLVSRVVLEOHWRLPSURYHWKH HQHUJ\HI¿FLHQF\RIWKHIRUHVWLQGXVWU\E\DERXWSHUFHQWLQQHZPLOOVDQG SHUFHQWLQROGPLOOV(QHUJ\XVHFDQEHPDGHPRUHHI¿FLHQWIRULQVWDQFHE\XVLQJ IUHTXHQF\FRQYHUWHUVRQHOHFWULFDOPRWRUVDQGE\LQFUHDVLQJWKHXVHRIUHF\FOHG ¿EUH 7KH QHW HQHUJ\ \LHOG FDQ EH LQFUHDVHG E\ GU\LQJ IXHOV E\ EODFN OLTXRU JDVL¿FDWLRQE\LQFUHDVLQJWKHSRZHUWRKHDWUDWLRLHLQFUHDVLQJWKHSHUFHQWDJH RIHOHFWULFLW\LQWKHHQHUJ\ DQGE\XVLQJUHVLGXDOKHDWIURPSURFHVVHVIRUGLVWULFW KHDWLQJ IRU FRPPXQLWLHV 0RUHRYHU IRVVLO IXHOV DQG SHDW FDQ EH UHSODFHG ZLWK ZRRGELRPDVVRUDUDEOHELRPDVVDQGHPLVVLRQIUHHDOWHUQDWLYHVFDQEHVRXJKWLQ SXUFKDVHGHOHFWULFLW\ ,Q)LQODQGUDGLFDOQHZHQHUJ\HI¿FLHQWDQGPDWHULDOHI¿FLHQWVROXWLRQVIRUWKHIRUHVW LQGXVWU\DUHEHLQJVRXJKWE\)RUHVW&OXVWHU/WGDMRLQWYHQWXUHRIFRPSDQLHVDQG UHVHDUFKLQVWLWXWHV7KHUHLVIXWXUHSURPLVHLQWKHDUHDRIELRUH¿QHULHVZKLFKDUH LQWHJUDWHGIDFLOLWLHVWKDWXVHELRPDVVWRSURGXFHSDSHUHQHUJ\ELRIXHOVFKHPLFDOV DQGELRPDWHULDOV7KLVZLOOHQDEOHWKHFUHDWLRQRIQHZSURGXFWVDQGUHSODFHPHQW RIWKHXVHRIQRQUHQHZDEOHQDWXUDOUHVRXUFHV $ERXW RQH IRXUWK RI WUDQVSRUW HPLVVLRQV LV JHQHUDWHG E\ YDQV DQG ORUULHV ,Q PDQ\ FDVHV WUDQVSRUW HPLVVLRQV FDQ EH UHGXFHG E\  WR  SHU FHQW VLPSO\ E\ UDWLRQDOLVLQJ WKH ORJLVWLFV 7KH ,QWHUQDWLRQDO (QHUJ\ $JHQF\ ,($  HVWLPDWHV WKDWLWLVSRVVLEOHWRLPSURYHHQHUJ\HI¿FLHQF\WKURXJKWHFKQRORJLFDOPHDQVE\ DWOHDVWSHUFHQWDWPRGHUDWHFRVWE\WKH\HDU$GGLWLRQDOLQYHVWPHQWV LQ YHKLFOH WHFKQRORJ\ GHYHORSPHQW FRXOG \LHOG HYHQ JUHDWHU HQHUJ\ HI¿FLHQF\ LPSURYHPHQWV(QHUJ\HI¿FLHQF\FDQEHLPSURYHGIRUH[DPSOHE\H[WHQGLQJWKH HPLVVLRQUHODWHGGLIIHUHQWLDWLRQRIWD[DWLRQFXUUHQWO\DSSOLHGWRFDUVDQGYDQV WR KHDY\GXW\YHKLFOHV 7\SLFDOO\ VSHFL¿F HPLVVLRQV IURP UDLO WUDQVSRUW DQG VKLSSLQJ DUH FRQVLGHUDEO\ ORZHU0RYLQJWUDQVSRUWIURPWKHURDGVWRUDLOWUDQVSRUWDQGVKLSSLQJLVDWWUDFWLYH SDUWLFXODUO\ RYHU ORQJ GLVWDQFHV DQG ZKHQ WUDQVSRUWLQJ KHDY\ ORDGV VXFK DV YHKLFOHV RU ODUJH TXDQWLWLHV RI ZRRG 7KLV FDOOV IRU LQYHVWPHQWV LQ HFRQRPLFDOO\ DQGHFRORJLFDOO\VXVWDLQDEOHUDLOWUDQVSRUWDQGVKLSSLQJSURMHFWV
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$OWHUQDWLYHV IRU IRVVLO IXHOV PXVW DOVR EH VRXJKW LQ URDG WUDQVSRUW )RU KHDY\ WUDI¿FFKDQJLQJWRFRPSOHWHO\HOHFWULFDOO\SRZHUHGYHKLFOHVVHHPVWHFKQRORJLFDOO\ FKDOOHQJLQJ DW WKH PRPHQW EXW K\EULG WHFKQRORJLHV FRXOG KHOS UHGXFH IXHO FRQVXPSWLRQ LQ GHOLYHU\ WUDI¿F LQ XUEDQ DUHDV IRU LQVWDQFH 1DWXUDO JDV DQG VXVWDLQDEOH ELRIXHOV FRXOG EHJLQ WR SDUWO\ UHSODFH RLO LQ WKH VKRUW DQG PHGLXP WHUPDQGJUHHQK\GURJHQLQWKHORQJWHUP



Carbon leakage and wind leakage 7KH WHUP µFDUERQ OHDNDJH¶¿FDQWO\IURPRQHVHFWRUWRDQRWKHUDQG HYHQZLWKLQVHFWRUV)RUPRVWVHUYLFHEXVLQHVVHVDQGHYHQIRUPDQ\LQGXVWULDO FRPSDQLHVWKHSULFHRIHQHUJ\DQGHPLVVLRQULJKWVLVDQHJOLJLEOHFRVWLQWKHELJ SLFWXUH(YHQLQHQHUJ\LQWHQVLYHLQGXVWULHVFOLPDWHDQGHQHUJ\FRVWVDUHQRWWKH RQO\IDFWRUVWKHORFDWLRQRISURGXFWLRQLVDOVRLQÀXHQFHGE\SUR[LPLW\WRPDUNHWV DYDLODELOLW\RIFRPSHWHQWODERXUDQGWKHFRVWRIODERXUDQGUDZPDWHULDOV :KDWLVHVVHQWLDOLQWHUPVRIFDUERQOHDNDJHLVKRZIDUEXVLQHVVHVFDQSDVVRQWKH FRVWVRIHPLVVLRQVUHVWULFWLRQVWRSURGXFWSULFHV7KHHDVLHULWLVWRSDVVWKHFRVWV RQWRWKHFXVWRPHUWKHORZHUWKHWKUHDWRIFDUERQOHDNDJHLV7KHDELOLW\WRSDVV FRVWVRQWRSULFHVYDULHVDFFRUGLQJWRDQXPEHURIIDFWRUVLQFOXGLQJKRZRSHQWKH VHFWRULVWRLQWHUQDWLRQDOFRPSHWLWLRQ%HFDXVH)LQODQG¶VHFRQRPLFVWUXFWXUHUHOLHV KHDYLO\RQH[SRUWVDQGHPLVVLRQLQWHQVLYHLQGXVWULHVWKLVLVDQLVVXHRIPRUHWKDQ DYHUDJHLPSRUWDQFHDQGWKHWKUHDWRIFDUERQOHDNDJHPXVWEHWDNHQVHULRXVO\
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7KH ,3&& KDV HVWLPDWHG WKDW DV D UHVXOW RI WKH .\RWR 3URWRFRO FDUERQ OHDNDJH FRXOG DPRXQW WR EHWZHHQ  DQG  SHU FHQW RI HPLVVLRQ UHGXFWLRQV E\  $FFRUGLQJWRDVWXG\SXEOLVKHGE\WKH,($WKH¿UVWHPLVVLRQVWUDGLQJSHULRGRIWKH (8KDVQRWEHHQIRXQGWRFDXVHFDUERQOHDNDJHLQDQ\RIWKHVHFWRUVWKDWZHUH FRQVLGHUHGYXOQHUDEOH$FFRUGLQJWRWKH2(&'RQWKHRWKHUKDQGFDUERQOHDNDJH ZRXOGDPRXQWWRVOLJKWO\RYHURQHSHUFHQWRIWKHHPLVVLRQUHGXFWLRQVDFKLHYHG LIDOOLQGXVWULDOLVHGFRXQWULHVZHUHWRUHGXFHWKHLUHPLVVLRQVWRKDOIRIWKH OHYHOE\ ,Q WHUPV RI FOLPDWH SURWHFWLRQ FDUERQ OHDNDJH PD\ EH SDUWO\ FRPSHQVDWHG E\ LWV RSSRVLWH D SKHQRPHQRQ VRPHWLPHV FDOOHG µZLQG OHDNDJH¶ 7KLV PHDQV WKDW HPLVVLRQV UHVWULFWLRQV PD\ VWLPXODWH HPLVVLRQ UHGXFWLRQV LQ FRXQWULHV RXWVLGH WKRVHUHVWULFWLRQVWRR 7KHUH DUH VHYHUDO PHFKDQLVPV WKDW PD\ JHQHUDWH FOLPDWH EHQH¿WV RXWVLGH FRXQWULHVWKDWKDYHLPSRVHGHPLVVLRQVUHVWULFWLRQV(YHQLIOLPLWHGLQJHRJUDSKLFDO FRYHUDJHHPLVVLRQVUHVWULFWLRQV ‡ ORZHUWKHSULFHRIVXVWDLQDEOHWHFKQRORJ\ ‡ FUHDWH PDUNHWV IRU VXVWDLQDEOH WHFKQRORJ\ VXSSOLHUV DQG HQFRXUDJH RWKHU FRXQWULHVWRXWLOLVHVXVWDLQDEOHVROXWLRQV ‡ FUHDWHLQYHVWPHQWVHFXULW\DQGHQFRXUDJHLQYHVWRUVWRPDNHH[WHQVLYHORQJ WHUPLQYHVWPHQWVLQVXVWDLQDEOHWHFKQRORJ\ ‡ HQFRXUDJHSROLWLFLDQVDQGSXEOLFRSLQLRQE\H[DPSOHWREHIDYRXUDEOHWRFOLPDWH SURWHFWLRQ ‡ FUHDWHSROLWLFDOSUHVVXUHE\GHPRQVWUDWLQJWKDWVRPHFRXQWULHVDUHZLOOLQJWR FRPPLWWKHPVHOYHVWRWKHHIIRUWVWRSURWHFWWKHFOLPDWH ‡ JHQHUDWHDQGGLVVHPLQDWHFOLPDWHSROLF\NQRZKRZ



Reconciling climate protection and competitiveness 7KHPRVWVXVWDLQDEOHZD\RIFRPEDWLQJWKHWKUHDWRIFDUERQOHDNDJHLVWRDFKLHYH DQ LQWHUQDWLRQDO VROXWLRQ ZKHUH ELQGLQJ HPLVVLRQV UHVWULFWLRQV FRYHU DV ODUJH D VKDUHDVSRVVLEOHRIWKHZRUOG¶VHPLVVLRQJHQHUDWLQJLQGXVWULDOSURGXFWLRQ$VIDU DVWKH)LQQLVKIRUHVWDQGPHWDOLQGXVWULHVDUHFRQFHUQHGLWZRXOGEHLPSRUWDQW WKDW PDMRU FRXQWULHV FXUUHQWO\ QRW LPSRVLQJ UHVWULFWLRQV QRW RQO\ WKH 86$ EXW &KLQDLQSDUWLFXODUJHWRQERDUG7KLVZRXOGHQVXUHWKDWEXVLQHVVHVKDGDVOHYHO DSOD\LQJ¿HOGDVSRVVLEOHUHJDUGOHVVRIZKHUHWKH\DUHORFDWHG %XW KRZHYHU FRPSUHKHQVLYH DQ DJUHHPHQW PD\ EH LW ZLOO QRW QHFHVVDULO\ UHPRYH WKH FRPSHWLWLYHQHVV WKUHDW DOWRJHWKHU LW LV KDUGO\ SROLWLFDOO\ UHDOLVWLF WR LPSRVHVLPLODUFRVWVRQSURGXFWLRQLQHPHUJLQJHFRQRPLHVDVRQEXVLQHVVHVLQ LQGXVWULDOLVHGFRXQWULHV7KLVLPEDODQFHPD\EHFRUUHFWHGE\DXJPHQWLQJQDWLRQDO
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HPLVVLRQWDUJHWVZLWKVHFWRUVSHFL¿¿FLHQWO\ODUJHJURXSRINH\FRXQWULHVGRHVQRWSDUWLFLSDWHLQ HPLVVLRQVUHGXFWLRQV 7KH FRVWV RI ERWK HPLVVLRQ UHGXFWLRQ PHWKRGV DQG UHOHYDQW SROLFLHV DQG PHDVXUHVYDU\VXEVWDQWLDOO\:KLOHDWWDLQLQJDVSHFL¿FHPLVVLRQUHGXFWLRQWDUJHW DWDPRGHUDWHFRVWLVSRVVLEOHYHU\KLJKFRVWVPD\DOVRRFFXU0D[LPLVLQJFRVW HI¿FLHQF\LQFOLPDWHSROLF\PD\EHDZD\WRUHVSRQGWRFRPSHWLWLYHQHVVFRQFHUQV 7KHFOLPDWHEHQH¿WVRIHPLVVLRQVUHVWULFWLRQVLQQRQUHVWULFWLQJFRXQWULHVFDQEH PD[LPLVHGLQDQXPEHURIZD\V7KHUHVWULFWLRQVPXVWDSSO\WRDPDUNHWDUHDDV EURDGDVSRVVLEOHLQRUGHUWRFUHDWHVXI¿FLHQWGHPDQGIRUVXVWDLQDEOHWHFKQRORJ\ DQG VWURQJ SROLWLFDO SUHVVXUH 8QGXH FRPPLWPHQW WR LQGLYLGXDO WHFKQRORJLFDO VROXWLRQVPXVWEHDYRLGHGDQGWKHUHVWRIWKHZRUOGPXVWEHJLYHQWKHRSSRUWXQLW\ WREHQH¿WIURPEHFRPLQJVXSSOLHUVRIVXVWDLQDEOHWHFKQRORJ\5HVWULFWLRQVVKRXOG DOVREHOLQNHGWRH[WHQVLYHLQWHUQDWLRQDOFRRSHUDWLRQIRULQVWDQFHE\VXSSRUWLQJ SRRUFRXQWULHVLQWKHLUFOLPDWHSURWHFWLRQHIIRUWV



Involving services in the climate protection effort 6HUYLFHVKDYHVWHDGLO\EHFRPHLQFUHDVLQJO\LPSRUWDQWIRUWKH)LQQLVKHFRQRP\DQG DUHH[SHFWHGWRJURZLQLPSRUWDQFH7RGD\DOPRVWWZRWKLUGVRIDOOYDOXHDGGHG LV JHQHUDWHG E\ VHUYLFHV ZKLFK DOVR SURYLGH PRUH WKDQ WZR WKLUGV RI DOO MREV 7KH PRVW LPSRUWDQW SULYDWH VHUYLFH VHFWRUV DUH WUDGH DQG EXVLQHVVWREXVLQHVV VHUYLFHV 0DQ\ )LQQV DUH DOVR HPSOR\HG LQ WRXULVP UHVWDXUDQWV DQG FDIpV DQG WHOHFRPPXQLFDWLRQVVHUYLFHV 6HUYLFHVDVDZKROHFRQVXPHVRPH7:KRIHQHUJ\SHU\HDU3ULYDWHVHUYLFHVDUH HVWLPDWHGWRDFFRXQWIRUDERXW7:KRIWKLV7KHHPLVVLRQLQWHQVLW\RIVHUYLFHV FDOFXODWHGRYHUWKHLUOLIHF\FOHLVRQDYHUDJHOHVVWKDQKDOIRIWKDWRILQGXVWULDO
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SURGXFWLRQ,QGXVWU\JHQHUDWHVMXVWRYHURQHNLORJUDPLQHPLVVLRQV&2HT SHU HXURRIWKHHQGSURGXFW¶VYDOXHZKLOHWKH¿¿FHHTXLSPHQWDFFRXQWIRUDERXWSHUFHQWHDFKDQGRWKHUGHYLFHVIRU WKHUHVW $FFRUGLQJ WR HVWLPDWHV WKH HQHUJ\ LQWHQVLW\ RI VHUYLFHV FRXOG LQ SULQFLSOH EH UHGXFHGE\XSWRSHUFHQWE\DQGE\SHUFHQWE\7KHUHDOLVWLF UHGXFWLRQSRWHQWLDOLVHVWLPDWHGWREHSHUFHQWE\DQGSHUFHQWE\  (YHQ WKH SURYLVLRQ RI RQOLQH VHUYLFHV SURGXFHV HPLVVLRQV $FFRUGLQJ WR DQ HVWLPDWH E\ WKH *OREDO H6XVWDLQDELOLW\ ,QLWLDWLYH *H6,  WKH LQIRUPDWLRQ DQG FRPPXQLFDWLRQWHFKQRORJ\,&7 VHFWRUDVDZKROHDFFRXQWVIRUSHUFHQWRIWKH ZRUOG¶VFDUERQGLR[LGHHPLVVLRQVDQGWKLVLVH[SHFWHGWRLQFUHDVHWRSHUFHQW E\(PLVVLRQVFDQEHUHGXFHGIRULQVWDQFHE\XVLQJVHUYHUVDQGFRPSXWHUV PRUHHI¿FLHQWO\E\FKRRVLQJHQHUJ\HI¿



HI¿FLHQW$FFRUGLQJWR*H6,,&7FRXOGKHOSUHGXFHHPLVVLRQVZRUOGZLGHE\XSWR SHUFHQWE\ %HLQJ D FRXQWU\ ZKRVH VWUHQJWKV LQFOXGH ,&7 )LQODQG LV H[FHOOHQWO\ SODFHG WR EHQH¿¿FLHQW OLJKWLQJDQGLPSURYHGHI¿FLHQF\RIFROGVWRUDJH7UDGHFDQDOVRUDWLRQDOLVHJRRGV WUDQVSRUWVSUHYHQWZDVWHJHQHUDWLRQDQGUHF\FOHZDVWH 7ZR¿IWKVRIHPLVVLRQVSURGXFHGLQJOREDOWRXULVPDUHDWWULEXWDEOHWRÀ\LQJRQH WKLUGWRPRWRULQJDQGRQH¿IWKWRDFFRPPRGDWLRQ,QWKHWRXULVPDQGFDWHULQJ VHFWRUHPLVVLRQVFDQEHUHGXFHGIRULQVWDQFHE\SURPRWLQJORFDOWRXULVPDQGORZ HPLVVLRQ WUDQVSRUW RSWLRQV LPSURYLQJ WKH HQHUJ\ HI¿FLHQF\ RI EXLOGLQJV XVLQJ JUHHQ HOHFWULFLW\ DQG HQKDQFLQJ ORJLVWLFV &OLPDWHIULHQGO\ RSWLRQV FDQ DOVR EH RIIHUHGWRFXVWRPHUVLQUHVWDXUDQWV



SMEs and the public sector 6PDOODQGPHGLXPVL]HGHQWHUSULVHVDUHRIJUHDWLPSRUWDQFHWR)LQODQG¶¿FLHQWO\ DZDUH RI WKH HQYLURQPHQWDO LPSDFW RI WKHLU RSHUDWLRQV DQG GR QRW KDYH WKH H[SHUWLVH RU WKH UHVRXUFHV WR PDQDJH WKHLU HQYLURQPHQWDO REOLJDWLRQV 60(V PXVW EH RIIHUHG VHFWRUVSHFL¿F JXLGDQFH FRQFHUQLQJWKHLUSRWHQWLDOWRUHGXFHHPLVVLRQV7KH(QHUJ\(I¿FLHQF\&RPPLWWHH RI WKH 0LQLVWU\ RI (PSOR\PHQW DQG WKH (FRQRP\ KDV SURSRVHG DQ HQHUJ\ FRQVHUYDWLRQYRXFKHUWRSURPRWHHQHUJ\HI¿FLHQF\PHDVXUHVLQ60(V



78



7KH SXEOLF VHFWRU DFFRXQWV IRU D UHODWLYHO\ KLJK SHUFHQWDJH RI )LQODQG¶V FOLPDWH ORDG &HQWUDO DQG ORFDO JRYHUQPHQW EXLOGLQJV XVH  7:K RI HQHUJ\ DQQXDOO\ SURGXFLQJDQHVWLPDWHGWRPLOOLRQWRQQHVRIHPLVVLRQV 7KHUH LV FRQVLGHUDEOH SRWHQWLDO IRU LQFUHDVLQJ HI¿FLHQF\ LQ SXEOLF VHUYLFHV DQG DGPLQLVWUDWLRQ )RU LQVWDQFH LQFDQGHVFHQW OLJKW EXOEV KDYH DFFRXQWHG IRU RQH ¿IWKRIDOOOLJKWLQJSURFXUHPHQWHYHQWKRXJKDOWHUQDWLYHVWKDWDUHPRUHHQHUJ\ HI¿FLHQWDQGFKHDSHURYHUDOOKDYHEHHQDYDLODEOHIRUTXLWHVRPHWLPH 0HDQVIRUUHGXFLQJHPLVVLRQVLQWKHSXEOLFVHFWRULQFOXGH ‡ SURFXULQJPRUHHQHUJ\HI¿FLHQWHTXLSPHQWHJUHSODFLQJGHVNWRSFRPSXWHUV ZLWKODSWRSVDQGSURFXULQJNLWFKHQDSSOLDQFHVZLWKHQHUJ\FODVVL¿FDWLRQ$RU $ ‡ XVLQJHTXLSPHQWPRUHVHQVLEO\HJVZLWFKLQJFRPSXWHUVRIIIRUWKHQLJKW ‡ SODQQLQJDQGXVLQJOLJKWLQJPRUHHI¿FLHQWO\HJ/('OLJKWVPRWLRQVHQVRUV ‡ LPSURYLQJHQHUJ\HI¿FLHQF\LQEXLOGLQJVHJLQVXODWLRQKHDWUHFRYHU\ZLQGRZ UHSODFHPHQWYHQWLODWLRQDGMXVWPHQW ‡ FXWWLQJ HQHUJ\ FRQVXPSWLRQ LQ WUDQVSRUW HJ SURFXUHPHQW RI ORZHPLVVLRQ YHKLFOHVWUDLQLQJLQHFRGULYLQJ ‡ VZLWFKLQJWRUHQHZDEOHHQHUJ\ (QHUJ\FRQVXPSWLRQLQWKHSXEOLFVHFWRUFDQDOVREHUHGXFHGE\PRUHHI¿FLHQW XVHRIIDFLOLWLHVZKLFKFDQFXWWKHGHPDQGIRUHQHUJ\IRUKHDWLQJ7KH0LQLVWU\RI )LQDQFHHVWLPDWHVWKDWWKLVSURGXFWLYLW\SRWHQWLDOLVWRSHUFHQWGHSHQGLQJ RQWKHDGPLQLVWUDWLYHVHFWRUDQGIXQFWLRQ)RUH[DPSOHWKH1RUWK.DUHOLD8QLYHUVLW\ RI$SSOLHG6FLHQFHVPDQDJHGWRHQKDQFHLWVXVHRIIDFLOLWLHVE\SHUFHQW



Agriculture and forestry 7KH VKDUH RI SULPDU\ SURGXFWLRQ LQ )LQODQG¶V HFRQRPLF VWUXFWXUH KDV EHHQ GHFOLQLQJIRUDORQJWLPH&OLPDWHFKDQJHDQGLQFUHDVLQJFRPSHWLWLRQIRUQDWXUDO UHVRXUFHV PD\ VORZ GRZQ WKLV GHFOLQH RU HYHQ UHYHUVH LW LQ WKH IXWXUH )LQODQG PXVWEHSUHSDUHGWRLQFUHDVHDJULFXOWXUDOSURGXFWLRQLIWKLVLVQHFHVVDU\LQWHUPV RIFRQWULEXWLQJWRWKHIRRGVXSSO\JOREDOO\)RUHVWVDQGPLQHUDOVPD\DOVRLQFUHDVH LQLPSRUWDQFH 7KH *RYHUQPHQW HPSKDVLVHV WKDW )LQODQG ZLOO FRQWLQXH WR SURGXFH DJULFXOWXUDO SURGXFWVLQYROXPHVWKDWDUHVXI¿FLHQWWRFRYHUDWOHDVWGRPHVWLFFRQVXPSWLRQ 3UHSDUDWLRQV IRU WKH )RUHVLJKW 5HSRUW RQ &OLPDWH DQG (QHUJ\ 3ROLF\ KDYH RQO\ WHQWDWLYHO\ DGGUHVVHG LVVXHV UHODWLQJ WR WKH IXWXUH DQG VHFXULW\ RI VXSSO\ RI )LQQLVKDJULFXOWXUDOSURGXFWLRQ7KHSURVSHFWVRIGRPHVWLFIRRGSURGXFWLRQZLOOEH GLVFXVVHGLQWKH*RYHUQPHQW¶VIRRGVWUDWHJ\H[WHQGLQJXQWLOWKH\HDU
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&OLPDWHFKDQJHZLOOPRVWOLNHO\DIIHFWFRQGLWLRQVIRUFXOWLYDWLRQDGYHUVHO\LQPDQ\ RIWKHZRUOG¶VFXUUHQWSULQFLSDOSURGXFWLRQDUHDV,Q)LQODQGE\FRQWUDVWJOREDO ZDUPLQJLVDQWLFLSDWHGWRLQFUHDVHFURS\LHOGV2QWKHRWKHUKDQGWKHLQFUHDVLQJ LQFLGHQFHRIH[WUHPHZHDWKHUHYHQWVSODQWGLVHDVHVDQGSHVWVPD\RIIVHWVRPH RIWKLVSURGXFWLRQJURZWK )RUSULPDU\SURGXFWLRQWRWKULYHLWPXVWEHSUHSDUHGWRUHLQYHQWLWVHOIWRDGDSW WR FKDQJLQJ FLUFXPVWDQFHV 3UHSDUHGQHVV IRU FOLPDWH FKDQJH ULVNV LV QHHGHG LQ DJULFXOWXUH DQG IRUHVWU\ 1HZ SODQW YDULHWLHV DQG SURFHGXUHV DUH QHHGHG WR PD[LPLVH EHQH¿WV $V WKH SULFHV RI DUWL¿FLDO IHUWLOLVHUV DQG HQHUJ\ ULVH WKH FRQGLWLRQVIRURUJDQLFDQGORFDOIRRGVZLOOSUREDEO\LPSURYH,QFUHDVLQJWKHXVHRI QDWXUDOIHUWLOLVHUVFDQKHOSUHGXFHWKHXVHRIDUWL¿FLDOIHUWLOLVHUVDQGXWLOLVHZDVWH PDQDJHPHQWVLGHÀRZV )LJXUH



$JULFXOWXUDOHPLVVLRQVE\SURGXFWLRQOLQH 1%



18% Meat production 2%



Milk production 51%



Horse husbandry Cultivation of food plants Cultivation of energy plants



28%



7KHSHUFHQWDJHVDUHEDVHGRQHVWLPDWHVDQGDUHWKHUHIRUHLQGLFDWLYH



6RXUFH %LRQRYD (QJLQHHULQJ  0DDWDORXGHQ NDVYLKXRQHNDDVXSllVW|MHQ NXVWDQQXV WHKRNDVYlKHQWlPLQHQ>&RVWHI¿FLHQWUHGXFWLRQRIDJULFXOWXUDOJUHHQKRXVHJDVHPLVVLRQV@ 5HSRUWE\WKH0LQLVWU\RI$JULFXOWXUHDQG)RUHVWU\$SULOS



7KHUHLVVWLOODORWRIXQFHUWDLQW\UHJDUGLQJWKHHIIHFWVRIFURSFXOWLYDWLRQRQWKH FDUERQEDODQFHRIWKHVRLO0RUHUHVHDUFKLVQHHGHGRQHPLVVLRQVIURPODQGXVH DQGDJULFXOWXUHDQGRQHI¿FLHQWZD\VRIUHGXFLQJHPLVVLRQV&OLPDWHSURWHFWLRQ PHDVXUHV PXVW DOVR EH SODQQHG VR WKDW WKH\ GR QRW MHRSDUGLVH WKH )LQQLVK DJULFXOWXUHRUJOREDOIRRGVHFXULW\ %HWZHHQ ± JUHHQKRXVH JDV HPLVVLRQV IURP DJULFXOWXUH GHFUHDVHG E\ PRUHWKDQSHUFHQWLQWKH(8DQGE\VRPHSHUFHQWLQ)LQODQG$JULFXOWXUDO 80



VXSSRUW SROLFLHV KDYH HQFRXUDJHG SURGXFWLRQ WKDW FDXVHV IHZHU HPLVVLRQV WKDQ EHIRUH 5HVHDUFK¿QGLQJVVRIDUVXJJHVWWKDWDJULFXOWXUDOHPLVVLRQVFDQEHUHGXFHGIRU LQVWDQFHE\GHYHORSLQJFXOWLYDWLRQPHWKRGVDQGWHFKQLTXHVE\FKDQJLQJDQLPDO IHHGLQJPHWKRGVE\JLYLQJJXLGDQFHRQFXOWLYDWLRQPHDVXUHVHVSHFLDOO\LQRUJDQLF VRLOVDQGE\DGRSWLQJPRUHHI¿FLHQWPDQXUHSURFHVVLQJPHWKRGV)RUH[DPSOH JUDVVODQGIDUPLQJLQSHDW¿HOGVLVDOUHDG\SURPRWHGE\PHDQVRIHQYLURQPHQWDO VXEVLGLHV ,Q DGGLWLRQ UHSODFLQJ DQLPDO SURGXFWV ZLWK SODQWEDVHG SURGXFWV DV DSSOLFDEOHZRXOGKHOSUHGXFHHPLVVLRQV $JULFXOWXUHUHPDLQVDOPRVWFRPSOHWHO\GHSHQGHQWRQLPSRUWHGIRVVLOIXHOHQHUJ\ HYHQWRGD\DOWKRXJKQRWDEOHUHQHZDEOHHQHUJ\SRWHQWLDOH[LVWVRQIDUPV$VWXG\ FRQGXFWHGDWWKH8QLYHUVLW\RI-\YlVN\OlVKRZVWKDWIDUPVFRXOGEHFRPHHQHUJ\ VHOIVXI¿FLHQWE\WKHVWKURXJKWKHXVHRIELRJDVIRUHVWDQGDUDEOHHQHUJ\ VRODUHQHUJ\DQGZLQGSRZHU7KHUHDIWHUIDUPVFRXOGSURGXFHUHQHZDEOHHQHUJ\ IRUWKHUHVWRIVRFLHW\WRR7KHHQHUJ\HI¿FLHQF\RIFDWWOHVKHGVJUHHQKRXVHVDQG IDUPPDFKLQHU\FDQEHVXEVWDQWLDOO\LPSURYHG )LQQLVKDJULFXOWXUHLVDOVRGHSHQGHQWRQLPSRUWHGDQLPDOIHHG6HOIVXI¿FLHQF\LQ SODQWSURWHLQVIRUDQLPDOIHHGVLVRQO\DERXWWRSHUFHQWGHSHQGLQJRQKRZ LWLVFDOFXODWHG&RQFHUQVUHJDUGLQJGHIRUHVWDWLRQRIUDLQIRUHVWVKDYHEHHQYRLFHG LQFRQQHFWLRQZLWKWKHFXOWLYDWLRQRIVR\ZKLFKLVXVHGIRUDQLPDOIHHG,PSRUWHG DQLPDOIHHGFDQSDUWO\EHUHSODFHGZLWKE\SURGXFWVIURPORFDOELRIXHOSURGXFWLRQ 7KHXVHRIQLWURJHQELQGLQJOHJXPHVLQDQLPDOIHHGSURGXFWLRQZRXOGDOVRKHOS UHGXFHWKHQHHGIRUIHUWLOLVHUV %LRWHFKQRORJ\ KDV SURPSWHG OLYHO\ SXEOLF GHEDWH ,I LWV ULVNV DUH VXI¿FLHQWO\ PDQDJHGLWKDVVLJQL¿FDQWFOLPDWHSURWHFWLRQSRWHQWLDO,QWKHIXWXUHLWPD\EH SRVVLEOHWRXVHELRWHFKQRORJ\IRUH[DPSOH ‡ WRLPSURYHFURS\LHOGVDQGHQHUJ\FRQWHQWRIHQHUJ\FURSV ‡ WRIDFLOLWDWHWKHXVHRIFHOOXORVHEDVHGELRIXHOV ‡ WRUHGXFHWKHXVHRIIHUWLOLVHUV ‡ WRGHYHORSSODQWYDULHWLHVEHWWHUVXLWHGIRUQRWLOOIDUPLQJ ‡ WRSURGXFHDQLPDOIHHGWKDWFDQUHGXFHHPLVVLRQVIURPOLYHVWRFN



Forests and other natural carbon stocks )RUHVWV SHDWODQGV VRLOV DQG VHDV KDYH VHTXHVWHUHG D FRQVLGHUDEOH SHUFHQWDJH RIWKHFDUERQWKDWKXPDQNLQGKDVUHOHDVHGLQWRWKHDWPRVSKHUH7KHVHQDWXUDO FDUERQELQGLQJSURFHVVHVDUHFDOOHGFDUERQVLQNV7KHFDUERQVWRFNVFUHDWHGE\ WKHVHVLQNVFDQEHPDLQWDLQHGDQGLQFUHDVHGLQPDQ\ZD\V
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0DQDJLQJ FDUERQ VWRFNV \LHOGV PDQ\ EHQH¿WV )RU H[DPSOH WKH ZRUOG¶¶V ODUJHVW FDUERQ VWRFNV DUH FRQWDLQHG LQ SHDWODQGV 7KH FDUERQ EDODQFH RI SHDWODQGV FRXOG LQ VRPH FDVHV EH LPSURYHG E\ UHGXFLQJ GLWFK FOHDQLQJ DQG VXSSOHPHQWDU\ GLWFKLQJ DQG E\ DEDQGRQLQJ ¿UVWWLPH GLWFKLQJ 3HDW H[WUDFWLRQ VKRXOG DV SHU QDWLRQDO ODQG XVH JXLGHOLQHV EH FRQFHQWUDWHG RQ SHDWODQGV WKDW DUHDOUHDG\GUDLQHGRUWKDWDUHRWKHUZLVHQRORQJHULQWKHLUQDWXUDOVWDWHZKHUH WKHGULHGVXUIDFHSHDWKDVEHJXQWRGHFRPSRVH8VHGGUDLQDJHDUHDVFDQDOVREH DIIRUHVWHG ,QWKLVVHFWRUWRRSROLF\REMHFWLYHVPXVWEHKDUPRQLVHG,QFUHDVLQJWKHXVHRI ELRHQHUJ\PXVWQRWEHDOORZHGWRWKUHDWHQWKHFDUERQVWRFNVRIIRUHVWVDQGRQ WKH RWKHU KDQG LQFUHDVLQJ FDUERQ VWRFNV PXVW QRW FRPSURPLVH ORFDO UHVLGHQWV¶ IRRGVXSSO\7KHLPSDFWRIFROOHFWLQJIHOOLQJZDVWHDQGWUHHVWXPSVRQWKHQXWULHQW EDODQFH DQG UDQJH RI VSHFLHV LQ IRUHVWV DW WKH QDWLRQDO OHYHO PXVW EH VWXGLHG %LRHQHUJ\XVHPXVWEHEDVHGRQFDUHIXOO\SODQQHGVXVWDLQDELOLW\FULWHULD ,QFUHDVLQJFDUERQVWRFNVLVDQLPSRUWDQWPHDVXUHRQORZHPLVVLRQSDWKV+RZHYHU UHVHDUFKVKRZVWKDWJOREDOZDUPLQJFDQWXUQVRPHFDUERQVLQNVLQIRUHVWVDQGVRLO LQWRFDUERQVRXUFHVZKLFKLQWXUQFRXOGVLJQL¿FDQWO\LQWHQVLI\FOLPDWHFKDQJH)RU LQVWDQFHLQ)LQODQGFDUERQHPLVVLRQVIURPIRUHVWVRLOVFRXOGLQFUHDVHE\DIDFWRU RIWRVKRXOGORFDOFOLPDWHZDUPXSE\IRXUGHJUHHV&HOVLXV7KHLPSDFWRI 82



FOLPDWHFKDQJHRQWKHJUHHQKRXVHJDVEDODQFHRIHFRV\VWHPVPXVWEHWDNHQLQWR DFFRXQWDQGFOLPDWHSURWHFWLRQFDQQRWEHEDVHGRQFDUERQVLQNVDQGVWRFNVLQ WKHORQJWHUP



Towards more efﬁcient use of energy 7KHOHVVHQHUJ\ZHQHHGWKHOHVVZHQHHGWRSURGXFHLWLQZD\VKDUPIXOWRWKH FOLPDWH2QWKHRWKHUKDQGWKHPRUHHI¿FLHQWO\ZHXVHHQHUJ\WKHJUHDWHUVKDUH RIRXUHQHUJ\QHHGVFDQEHPHWXVLQJ]HURHPLVVLRQDQGUHQHZDEOHVRXUFHV$OO IRUPVRIHQHUJ\KDYHWKHLUGLVDGYDQWDJHVDQGWKHEHVWZD\WRPLQLPLVHWKHVHLVWR XVHDVOLWWOHHQHUJ\DVSRVVLEOH7KHVFHQDULRVRIWKHIRUHVLJKWUHSRUWLQGLFDWHWKDW DFKLHYLQJDORZFDUERQVRFLHW\UHTXLUHVUDGLFDOLPSURYHPHQWLQHQHUJ\HI¿FLHQF\ LQDOOVHFWRUVDQGDWDOOOHYHOVRIVRFLHW\ ,QWHUQDWLRQDOUHVHDUFKGHPRQVWUDWHVFRQVLVWHQWO\WKDWLPSURYLQJHQHUJ\HI¿FLHQF\ DQGFRQVHUYLQJHQHUJ\DUHWKHPRVWLPSRUWDQWDQGLQH[SHQVLYHZD\VRIUHGXFLQJ HPLVVLRQV $FFRUGLQJ WR WKH ,($ PRUH WKDQ KDOI RI WKH HPLVVLRQ UHGXFWLRQV UHTXLUHGLQWKHHQHUJ\VHFWRUZRUOGZLGHFDQEHDFKLHYHGE\LPSURYLQJHI¿FLHQF\ ,QIDFWIRUDVXEVWDQWLDOSHUFHQWDJHRIHI¿FLHQF\LQYHVWPHQWVWKHFRVWLPSDFWLV QHJDWLYHUHGXFLQJHPLVVLRQVVDYHVPRQH\5HFHQWGRPHVWLFVWXGLHVVKRZWKDWLQ )LQODQGWRRWKHFRVWVRIHQHUJ\HI¿FLHQF\PHDVXUHVDUHUHFRXSHGPRUHTXLFNO\ WKDQDQWLFLSDWHG )LJXUH



+DOYLQJHQHUJ\SURGXFWLRQHPLVVLRQVZRUOGZLGHLQYDULRXVZD\V



70 Baseline emissions 62 Gt 60 Carbon capture and storage (CCS) (19%)



Emissions (Gt CO2)
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Power generation efﬁciency and fuel switching (18%)
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Fuel and electricity efﬁciency (36%) A reduction of 50% in emissions relative to 2005
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%DVHGRQ(QHUJ\7HFKQRORJ\3HUVSHFWLYHV6FHQDULRV 6WUDWHJLHVWR2(&' ,QWHUQDWLRQDO(QHUJ\$JHQF\S
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,QVRPHFDVHVUHGXFLQJWKHRYHUDOOFRQVXPSWLRQRIHQHUJ\PD\PHDQDQLQFUHDVH LQ WKH FRQVXPSWLRQ RI HOHFWULFLW\ )RU LQVWDQFH UHSODFLQJ SHWURO DQG GLHVHO FDUV ZLWKHOHFWULFFDUVDQGRLOKHDWLQJZLWKKHDWSXPSVPD\GHFUHDVHWKHFRQVXPSWLRQ RISULPDU\HQHUJ\DQGUHODWHGHPLVVLRQVEXWDWWKHVDPHWLPHWKHGHPDQGIRU HOHFWULFLW\ZLOOLQFUHDVH6XFKJURZWKLQHOHFWULFLW\FRQVXPSWLRQFDQEHFRPSHQVDWHG ZLWKPRUHHI¿FLHQWHOHFWULFLW\XVHHOVHZKHUH 7KH(8HPLVVLRQVWUDGLQJKDVFKDQJHGWKHUROHRIHQHUJ\HI¿FLHQF\7KHWUDGLQJ V\VWHPHVVHQWLDOO\JXDUDQWHHVWKHDWWDLQPHQWRIHPLVVLRQWDUJHWVLQWKHVHFWRUV ZKLFKLWFRYHUV%XWHYHQZLWKWKHHPLVVLRQVWUDGLQJV\VWHPLPSURYLQJHQHUJ\ HI¿FLHQF\LVHVVHQWLDOIRUDQXPEHURIUHDVRQV ‡ FRVWEHFDXVHWKHPRVWFRVWHIIHFWLYHHPLVVLRQUHGXFWLRQVDUHW\SLFDOO\DFKLHYHG WKURXJKHQHUJ\HI¿FLHQF\PHDVXUHVLPSOHPHQWLQJWKHVHPHDVXUHVORZHUVWKH RYHUDOOFRVWVRIFOLPDWHSURWHFWLRQ ‡ DPELWLRQ E\ PDNLQJ HPLVVLRQ UHGXFWLRQV HDVLHU WKURXJK HQHUJ\ HI¿FLHQF\ WLJKWHUHPLVVLRQWDUJHWVFDQEHDGRSWHGLQWKHIXWXUH ‡ GRPHVWLFEHQH¿WVWKHEHQH¿WVRIHQHUJ\HI¿FLHQF\PHDVXUHV±HPSOR\PHQW LPSURYHGHQHUJ\VHFXULW\DQGORZHUHQHUJ\FRVWV±UHPDLQLQ)LQODQG ‡ LQQRYDWLRQLQYHVWLQJLQHQHUJ\HI¿FLHQF\VWLPXODWHVWHFKQRORJ\GHYHORSPHQW DQGWKXVKHOSVGHFUHDVHIXWXUHHPLVVLRQUHGXFWLRQFRVWV ‡ FRYHUDJHLQVHFWRUVQRWFRYHUHGE\WKHHPLVVLRQVWUDGLQJV\VWHPLPSURYLQJ HQHUJ\HI¿FLHQF\WUDQVODWHVGLUHFWO\LQWRHPLVVLRQUHGXFWLRQV



Obstacles to energy efﬁciency must be removed $OWKRXJKLPSURYLQJHQHUJ\HI¿FLHQF\LVLQPDQ\FDVHVSUR¿WDEOHLQYHVWPHQWVLQ HI¿FLHQF\RIWHQUHPDLQXQPDGH7KHUHDUHVHYHUDOREVWDFOHV ‡ XQDZDUHQHVVRIWKHSRWHQWLDO ‡ QHJDWLYHDWWLWXGHV ‡ ODFNRIH[SHUWLVH ‡ ODFNRIVHUYLFHVDQGPDUNHWV ‡ ODFNRIVWURQJSROLWLFDOVXSSRUW ‡ ODFNRIFDSLWDO ‡ GLVSDULW\RIVROXWLRQV ,QPDQ\EXVLQHVVHVWKHQHHGWRFRQFHQWUDWHFDSLWDOLQWRSURGXFWLRQLQYHVWPHQWV KLQGHUVWKHLPSURYHPHQWRIHQHUJ\HI¿FLHQF\$QXQUHDVRQDEO\VKRUWUHSD\PHQW SHULRG LV H[SHFWHG RQ HI¿FLHQF\ LQYHVWPHQWV 2QH RSWLRQ ZRXOG EH WR JLYH EXVLQHVVHVWKHRSSRUWXQLW\RIGHSUHFLDWLQJHQHUJ\HI¿FLHQF\LQYHVWPHQWVLQWKHLU DFFRXQWV DQG WD[DWLRQ LPPHGLDWHO\ GXULQJ WKH \HDU LQ ZKLFK WKH LQYHVWPHQW LV PDGH6XFKLQYHVWPHQWVZRXOGFXWHQHUJ\FRVWVDQGLPSURYHWKHFRPSHWLWLYHQHVV RIEXVLQHVVHV$QDOWHUQDWLYHPLJKWEHDSDUWLDOHQHUJ\WD[UHIXQGIRUEXVLQHVVHV
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WKDW KDYH LPSOHPHQWHG YHUL¿HG HQHUJ\ FRQVHUYDWLRQ PHDVXUHV (QHUJ\ VHUYLFH FRPSDQLHV(6&2V FDQDOVRKHOSLPSOHPHQWHI¿FLHQF\LQYHVWPHQWV 6RPHFRXQWULHVHPSOR\µZKLWHFHUWL¿FDWHV¶WRSURPRWHHQHUJ\HI¿FLHQF\,QWKLV V\VWHPRSHUDWRUVRQWKHPDUNHWDUHUHTXLUHGWRDFKLHYHDFHUWDLQOHYHORIHQHUJ\ VDYLQJV7KH\FDQHLWKHULPSOHPHQWWKHVDYLQJVWKHPVHOYHVRUEX\FHUWL¿FDWHVRI VDYLQJVXQGHUWDNHQE\RWKHUSDUWLHV &LWL]HQV RIWHQ ODFN WKH NQRZKRZ WR LPSOHPHQW HQHUJ\HI¿FLHQW VROXWLRQV *XLGDQFHDQGHQHUJ\HI¿FLHQF\VHUYLFHVDUHQHHGHG7KH(QYLURQPHQW&RPPLWWHH RI)LQODQG¶V3DUOLDPHQWKDVSURSRVHGWKDWKRXVHKROGVEHRIIHUHGHQHUJ\UHYLHZV IUHHRIFKDUJH3ODQQLQJDQGLPSOHPHQWDWLRQRIHQHUJ\HI¿FLHQF\PHDVXUHVVKRXOG DOVREHHDVLO\DFFHVVLEOHWRFLWL]HQV 6HYHUDO VWXGLHV LQGLFDWH WKDW WKHUH LV VWLOO SOHQW\ RI FRVWHIIHFWLYH SRWHQWLDO IRU LPSURYLQJHQHUJ\HI¿FLHQF\LQ)LQODQG7KH(QHUJ\(I¿FLHQF\&RPPLWWHHDSSRLQWHG E\ WKH 0LQLVWU\ RI (PSOR\PHQW DQG WKH (FRQRP\ KDV LGHQWL¿HG PHDVXUHV WKDW ZRXOGUHGXFHWKH¿QDOHQHUJ\XVHE\7:KE\RIZKLFK7:KZRXOG EH HOHFWULFLW\ 7KH SRWHQWLDO LV D IXQFWLRQ RI SULFH WHFKQRORJ\ DQG SROLF\ 7KH HI¿FLHQF\ SRWHQWLDO LQFUHDVHV DV WKH SULFH RI HQHUJ\ ULVHV WHFKQRORJ\ GHYHORSV DQGSROLFLHVDQGPHDVXUHVDUHVWUHQJWKHQHG 7DEOH



([DPSOHVRIHQHUJ\HI¿FLHQF\SRWHQWLDOE\VHFWRU



Sector



Means



Potential



Heating buildings



Energy efﬁciency standards, renovation subsidies, publicity and 13.9 TWh in 2020 training, ensuring ﬁnancing for builders 33.7 TWh in 2050



Household electricity consumption



More efﬁcient devices, real-time electricity consumption metering



2.3 TWh in 2020



Services



More efﬁcient devices, support for structural development in the sector, improving the functionality of processes



3.8 TWh in 2020



Pulp and paper industry



Process optimisation, more efﬁcient equipment, new technologies (including lowering the volume of traditional products but not the consumption of new products)



4 TWh in 2020



4.7 TWh in 2050 12.6 TWh in 2050 13.5 TWh in 2050



7KH (QHUJ\ (I¿FLHQF\ &RPPLWWHH KDV LGHQWL¿HG D VHW RI HVVHQWLDO FURVVFXWWLQJ IDFWRUVRIHQHUJ\HI¿FLHQF\ZKLFKWKH\KDYHWHUPHGWKHµIRXQGDWLRQIRUHQHUJ\ HI¿FLHQF\¶7KHVHLQFOXGH ‡ DOHDUQLQJDQGGHYHORSLQJVRFLHW\ ‡ YDOXHVZLOODQGGHWHUPLQDWLRQ ‡ VXVWDLQDEOHEDVLFVWUXFWXUHVRIFRPPXQLWLHV ‡ EHKDYLRXUQHWZRUNVDQGVRFLDOSRWHQWLDO ‡ DOLIHF\FOHDSSURDFKDQGFRVWHI¿FLHQF\QRSDUWLDORSWLPLVDWLRQ 85



‡ ‡ ‡ ‡ ‡



H[SHUWLVHWUDLQLQJJXLGDQFHDQGDZDUHQHVVUDLVLQJ WKHVFLHQFHUHVHDUFKGHYHORSPHQWLQQRYDWLRQFKDLQ FRQWLQXLW\RIRSHUDWLRQVV\VWHPDWLFLPSOHPHQWDWLRQDQGFOHDUUHVSRQVLELOLWLHV IROORZXSFRQFHSWVDQGLQGLFDWRUV IRUHVLJKWDQGLGHQWL¿FDWLRQRIZHDNVLJQDOV



Better balance between consumption and production ,QHOHFWULFLW\FRQVXPSWLRQZKDWLVLPSRUWDQWLVQRWRQO\WKHRYHUDOOFRQVXPSWLRQ EXWDOVRLWVWLPLQJ7KHDGGLWLRQDOHOHFWULFLW\IRUSHDNGHPDQGLVODUJHO\SURGXFHG LQHI¿FLHQWO\DVFRQGHQVLQJSRZHUXVLQJIRVVLOIXHOVDQGSHDWZKHQWKHHPLVVLRQV SHUXQLWRIHQHUJ\DUHDDWWKHLUKLJKHVW'XULQJSHDNGHPDQGRQHN:KRIHOHFWULFLW\ FDQSURGXFHDFOLPDWHORDGIRXUWLPHVODUJHUWKDQWKHDYHUDJH7KHUHIRUHLWPDNHV VHQVHWRWU\WRHYHQRXWSHDNGHPDQG ,Q WKH SURFHVV LQGXVWULHV SURGXFWLRQ LV DOUHDG\ VXEMHFW WR ÀH[LEOH DGMXVWPHQWV DFFRUGLQJWRWKHSULFHRIHOHFWULFLW\7KHQDWLRQDOHOHFWULFLW\WUDQVPLVVLRQV\VWHP RSHUDWRU )LQJULG KDV DJUHHPHQWV ZLWK LQGXVWU\ ZKHUHE\ LW FDQ GLVFRQQHFW  0: RI SRZHU ORDG ZKLFK FDQ EH VKHG RU WUDQVIHUUHG IRU XVH DW DQRWKHU WLPH 7KHUHLVDIXUWKHUGHPDQGUHVSRQVHSRWHQWLDORI0:DYDLODEOHLQLQGXVWU\DQG 0:IRUHOHFWULFKHDWLQJ ,Q WKH IXWXUH µVPDUW HOHFWULFLW\ JULGV¶ ZLOO HQDEOH EHWWHU GHPDQG UHVSRQVH +RXVHKROGVFRXOGKDYHDFFHVVWRUHDOWLPHLQIRUPDWLRQRQHOHFWULFLW\FRQVXPSWLRQ DQGEHDGYLVHGIRULQVWDQFHWRVKLIWDFWLYLWLHVVXFKDVUXQQLQJZDVKLQJPDFKLQHV RXWVLGHRISHDNKRXUV6RPHGHYLFHVVXFKDVHOHFWULFVWRUDJHKHDWLQJHTXLSPHQW FRXOGWLPHWKHLURSHUDWLRQVDXWRPDWLFDOO\VRDVWRDYRLGSHDNORDGV $GRSWLQJHOHFWULFFDUVZLOODGGÀH[LELOLW\&DUEDWWHULHVFDQEHFKDUJHGZKHQWKHUH LVSOHQW\RIHOHFWULFLW\DYDLODEOHDQGWKH\FDQGLVFKDUJHEDFNLQWRWKHJULGZKHQ WKHUHLVDVKRUWDJH0RUHHI¿FLHQWDQGFKHDSHUWHFKQRORJLHVIRUVWRULQJHOHFWULFLW\ FDQDOVRKHOSHYHQRXWVXSSO\DQGGHPDQGLQWKHIXWXUH ([WHQVLYH GHPDQG UHVSRQVH IRU VPDOO EXVLQHVVHV DQG KRXVHKROGV ZLOO RQO\ EH SRVVLEOHLIFRQVXPSWLRQFDQEHPRQLWRUHGLQUHDOWLPHXVLQJUHPRWHPHWHULQJ$W OHDVWIRXU¿IWKVRIDOOVPDOOXVHUV¶HOHFWULFLW\PHWHUVPXVWEHUHPRWHO\UHDGDEOHE\ 3ULFLQJWKDWJLYHVLQFHQWLYHVWRXVHHOHFWULFLW\RXWVLGHSHDNKRXUVPXVWEH SURPRWHGRQWKHPDUNHW



Towards a zero-emission energy system (OHFWULFLW\SURGXFWLRQDFFRXQWVIRUDERXWRQH¿IWKRI)LQODQG¶VWRWDOHPLVVLRQVDQG KHDWSURGXFWLRQIRURYHURQHIRXUWK,QFRDODFFRXQWHGIRUQHDUO\RQHIRXUWK 86



QDWXUDO JDV IRU RQH WHQWK DQG SHDW IRU RQH HLJKWK RI )LQODQG¶V WRWDO HPLVVLRQV 2LOSURGXFWVDFFRXQWHGIRUQHDUO\RQHWKLUGEXWWKHPDMRULW\RIWKLVFDPHIURP WUDQVSRUW (QHUJ\SURGXFWLRQLVLQDNH\SRVLWLRQLQHIIRUWVWRDFKLHYHDORZFDUERQVRFLHW\ ERWK EHFDXVH RI WKH KLJK VKDUH RI HPLVVLRQV LW SURGXFHV DQG EHFDXVH RI LWV VXEVWDQWLDOHPLVVLRQUHGXFWLRQSRWHQWLDO7KHVFHQDULRUHYLHZLQWKHUHSRUWVKRZV WKDWUDGLFDOHPLVVLRQFXWVPD\EHKLJKO\FKDOOHQJLQJDQGH[SHQVLYHWRDFKLHYHLQ PDQ\VHFWRUVVXFKDVDLUWUDI¿FDJULFXOWXUHRULQGXVWULDOSURFHVVHV,QGHHGLWLV MXVWL¿¿YHGLIIHUHQWZD\V  E\LPSURYLQJWKHHI¿FLHQF\RIHQHUJ\SURGXFWLRQDQGWUDQVPLVVLRQ  E\UHSODFLQJKLJKHPLVVLRQIXHOVZLWKORZHPLVVLRQIXHOV  E\LQFUHDVLQJWKHVKDUHRIUHQHZDEOHHQHUJ\  E\DGRSWLQJFDUERQFDSWXUHDQGVWRUDJH  E\UHSODFLQJHPLVVLRQFDXVLQJHQHUJ\SURGXFWLRQZLWKQXFOHDUSRZHU 7KH HI¿FLHQF\ RI HQHUJ\ SURGXFWLRQ FDQ EH LPSURYHG E\ UDLVLQJ WKH HI¿FLHQF\ RI ERLOHUV 7KH HI¿FLHQF\ RI WKH ROG FRQGHQVLQJ SRZHU SURGXFWLRQ LV OHVV WKDQ  SHU FHQW $FFRUGLQJ WR 977 7HFKQLFDO 5HVHDUFK &HQWUH RI )LQODQG VROLGIXHO FRQGHQVLQJ SRZHU SODQWV FRXOG DFKLHYH DQ HI¿FLHQF\ RI  SHU FHQW E\  *DVL¿FDWLRQWHFKQRORJLHVFDQLPSURYHWKHSRZHUWRKHDWUDWLRLQFRPELQHGKHDW DQGSRZHUSURGXFWLRQ&+3 ZKLOHUDLVLQJHI¿FLHQF\FORVHWRSHUFHQW ,QKHDWSURGXFWLRQHI¿FLHQF\FDQEHLPSURYHGE\PDNLQJEHWWHUXVHRIWKHKHDW LQÀXHJDVHV%\XVLQJUHVLGXDOKHDWWRGU\WKHELRPDVVSURGXFHGDVDQLQGXVWULDO E\SURGXFWEHIRUHEXUQLQJLWVHYHUDO7:KRIDGGLWLRQDOHQHUJ\FRXOGEHSURGXFHG SHU\HDU (QHUJ\SURGXFWLRQFDQDOVREHLPSURYHGE\LQWURGXFLQJFRPELQHGKHDWDQGSRZHU SURGXFWLRQWRVPDOOGLVWULFWKHDWLQJSODQWVUXQE\ORFDODXWKRULWLHVDQGEXVLQHVVHV 87



WR0: 7KHWHFKQRORJ\LVDYDLODEOHIRU&+3DWDQHYHQVPDOOHUVFDOHEXW HVWLPDWHVYDU\DVWRLWVSUR¿WDELOLW\LQVXFKFDVHV$FFRUGLQJWR977HYHQSRZHU SODQWVZLWKDQRXWSXWDVORZDVN:FRXOGEHSUR¿WDEOHLQWKHV $WWKHPRPHQWSRZHUORVVHVLQWKHGLVWULEXWLRQRIHOHFWULFLW\DPRXQWWRDERXW SHUFHQWRIHOHFWULFLW\FRQVXPSWLRQ(I¿FLHQF\RIGLVWULEXWLRQFDQEHLPSURYHGE\ DGRSWLQJ EHVW WHFKQRORJLHV LQYROYLQJ WKH SODFHPHQW UDWLQJ DQG HI¿



$SDQ(XURSHDQVXSHUJULG



ÀXFWXDWLRQVLQZLQGDQGVRODUSRZHU $ SDQ(XURSHDQ VXSHUJULG ZRXOG EH DGPLQLVWUDWLYHO\ DUGXRXV DQG ¿QDQFLDOO\ H[SHQVLYH WREXLOG,WZRXOGKRZHYHUHQDEOHDJUHDWHUVKDUHRIUHQHZDEOHHQHUJ\DQGDWDORZHU FRVWFRPSDUHGWRWKHVLWXDWLRQLQZKLFKHDFKFRXQWU\ZRXOGWU\WRLQFUHDVHLWVUHQHZDEOH HQHUJ\SURGXFWLRQRQLWVRZQ



88



Renewable energy brings substantial beneﬁts¿IWKRILWVHOHFWULFLW\XVLQJZLQGSRZHU7KH ,ULVK JRYHUQPHQW LQWHQGV WR LQFUHDVH WKH SHUFHQWDJH RI UHQHZDEOH VRXUFHV LQ HOHFWULFLW\SURGXFWLRQWRRQHWKLUGE\PRVWRIWKHLQFUHDVHFRPLQJIURPZLQG SRZHU,Q)LQODQGWKHLQWHJUDWLRQRIODUJHDPRXQWVRIZLQGSRZHUFDSDFLW\LQWR WKHHQHUJ\V\VWHPLVIDFLOLWDWHGE\)LQODQG¶VSDUWLFLSDWLRQLQWKH1RUGLFHOHFWULFLW\ PDUNHWDQGWKHIDLUO\KLJKSHUFHQWDJHRIK\GURSRZHULQWKHV\VWHP ,QWKHORQJHUWHUPHYHQQHZHUIRUPVRIUHQHZDEOHHQHUJ\PD\EHDGRSWHGLQ )LQODQG7KLQ¿OPVRODUFHOOVDUHERWKWKLQDQGÀH[LEOH$VWKHHI¿FLHQF\RIVRODU FHOOVLPSURYHVDQGDVWKH\EHFRPHPRUHDIIRUGDEOHVRODUSRZHUSURGXFWLRQFDQ EH LQWHJUDWHG LQWR WKH IDFDGHV RI EXLOGLQJV RU HYHQ LQWR ZLQGRZV :DYH SRZHU ZLOOSUREDEO\QRWEHDYDLODEOHIRUFRPPHUFLDODSSOLFDWLRQVXQWLOWKHVDWWKH HDUOLHVW1HZFURSVPD\EHXWLOLVHGLQWKHSURGXFWLRQRIDUDEOHHQHUJ\ 5HQHZDEOH HQHUJ\ KDV PDQ\ EHQH¿WV ,I XVHG VXVWDLQDEO\ LW FDQ EH XVHG LQGH¿QLWHO\ XQOLNH IRVVLO IXHOV RU XUDQLXP ZKLFK ZLOO UXQ RXW VRRQHU RU ODWHU $OPRVWDOOUHQHZDEOHHQHUJ\XVHGLQ)LQODQGLVSURGXFHGGRPHVWLFDOO\DQGWKHUHE\ LWV EHQH¿WV WR WKH ORFDO HFRQRP\ DUH GLVWULEXWHG DOO RYHU WKH FRXQWU\ )XHOOHVV UHQHZDEOHHQHUJ\VRXUFHV±ZLQGSRZHUKHDWSXPSVVRODUHQHUJ\±DUHHPLVVLRQ IUHHLQXVHDQGKDYHORZUXQQLQJFRVWV5HQHZDEOHHQHUJ\VRXUFHVDOVRHPSOR\ PRUHSHRSOHSHUHQHUJ\XQLWWKDQDYHUDJH 89



5HQHZDEOHHQHUJ\VRXUFHVDOVRLQYROYHFKDOOHQJHV%LRPDVVUHVRXUFHVDUH¿QLWH DQG WKHLU RYHUXVH PD\ FDXVH GDPDJH WR WKH QDWXUDO HQYLURQPHQW 6PDOOVFDOH ZRRGEXUQLQJXVLQJWUDGLWLRQDOWHFKQRORJ\JHQHUDWHVODUJHDPRXQWVRISDUWLFXODWH HPLVVLRQVWKDWDUHKD]DUGRXVWRKHDOWK:LQGSRZHUDQGVRODUHQHUJ\SURGXFWLRQ YDULHVZLWKWKHZHDWKHUZKLFKSODFHVUHTXLUHPHQWVRQWKHHQHUJ\V\VWHP0DQ\ IRUPVRIUHQHZDEOHHQHUJ\VXFKDVZLQGSRZHUDUHDOVRFDSLWDOLQWHQVLYH 7KHVFHQDULRVLQWKHIRUHVLJKWUHSRUWLQGLFDWHWKDWHYHQLIDOORWKHUPHDQVVXFKDV LPSURYLQJHQHUJ\HI¿FLHQF\DGGLQJQXFOHDUSRZHURUHPSOR\LQJFDUERQFDSWXUH DQG VWRUDJH ZHUH XVHG WR WKHLU IXOO H[WHQW WKH XVH RI UHQHZDEOH HQHUJ\ PXVW QHYHUWKHOHVVEHVXEVWDQWLDOO\LQFUHDVHGLQRUGHUWRDFKLHYHD]HURHPLVVLRQHQHUJ\ V\VWHP ,W LV HYHQ IHDVLEOH WKDW E\  )LQODQG ZLOO KDYH DQ HQHUJ\ VXSSO\ FRPSOHWHO\EDVHGRQUHQHZDEOHHQHUJ\VRXUFHV ,QFUHDVLQJWKHXVHRIUHQHZDEOHHQHUJ\UHTXLUHVWKDW¿QDQFLDOLQFHQWLYHVDUHSXW LQ SODFH WR PDNH LW PRUH DWWUDFWLYH WKDQ HPLVVLRQSURGXFLQJ IRUPV RI HQHUJ\ 7KLVFRXOGEHLPSOHPHQWHGWKURXJKYDULRXVSROLFLHVDQGPHDVXUHVLPSURYLQJWKH SUR¿WDELOLW\RIUHQHZDEOHHQHUJ\HJIHHGLQWDULIIVGHPRQVWUDWLRQVXSSRUW DQG UDLVLQJ WKH FRVW RI HPLVVLRQV HJ HPLVVLRQV WUDGLQJ WD[DWLRQ  $GPLQLVWUDWLYH REVWDFOHVWRUHQHZDEOHHQHUJ\SURGXFWLRQ±SHUPLWVLPSDFWDVVHVVPHQWDQGODQG XVHSODQQLQJ±DOVRQHHGWREHUHGXFHG ,QFUHDVLQJWKHXVHRIELRHQHUJ\VXEVWDQWLDOO\UHTXLUHVJUHDWFKDQJHVLQWKHZD\VLQ ZKLFKELRPDVVLVREWDLQHGDQGXVHG6RIDUELRHQHUJ\KDVODUJHO\EHHQSURGXFHG DVDE\SURGXFWRIWKHIRUHVWLQGXVWU\EXWLQWKHIXWXUHDQLQFUHDVLQJDPRXQWRI ELRIXHOZLOOSUREDEO\KDYHWREHKDUYHVWHGVHSDUDWHO\IRUHQHUJ\SURGXFWLRQ7KH KDUYHVWLQJDQGORJLVWLFVFKDLQPXVWEHLPSURYHGWRVHFXUHWUDQVSRUWV7KRXVDQGV RIQHZWUDLQHGHPSOR\HHVZLOOEHQHHGHGLQWKHELRHQHUJ\VHFWRU



Coal without carbon emissions &DUERQ FDSWXUH DQG VWRUDJH &&6  HQDEOHV WKH XVH RI IRVVLO IXHOV DQG SHDW LQ HQHUJ\SURGXFWLRQVRWKDWWKHSURFHVVLVYLUWXDOO\HPLVVLRQIUHH7KLVWHFKQRORJ\ LVSDUWLFXODUO\QHHGHGLQSODFHVOLNH&KLQDZKLFKKDVDEXQGDQWFRDOUHVRXUFHV 7KHUH DUH WKUHH SRWHQWLDO WHFKQRORJLHV SRVWFRPEXVWLRQ SUHFRPEXVWLRQ DQG R[\IXHOFRPEXVWLRQ7KHFDSWXUHGFDUERQGLR[LGHLVVWRUHGLQOLTXH¿HGIRUPIRU LQVWDQFHLQGHHSVDOLQHDTXLIHUVRULQGHSOHWHGRLODQGJDV¿HOGV,QWKHIXWXUHLW PD\EHSRVVLEOHHLWKHUWRVWRUHFU\VWDOOLVHGFDUERQGLR[LGHDWJURXQGOHYHORUWR UHF\FOHLW 7KHWHFKQRORJ\IRUWKHFRPSRQHQWVRI&&6DOUHDG\H[LVWVDQGWKH¿UVWWHVWIDFLOLWLHV DUHDOUHDG\UXQQLQJ+RZHYHU&&6KDVQRW\HWEHHQDSSOLHGFRPPHUFLDOO\RQD 90



ODUJHVFDOH$FFRUGLQJWRWKH,($KDOYLQJHPLVVLRQVZRUOGZLGHZRXOGUHTXLUHWKLV WHFKQRORJ\ WR EH ZLGHO\ DYDLODEOH LQ WKH V ZKLFK PHDQV WKDW WKHUH LV QRW PXFKWLPHWRSURJUHVVIURPGHPRQVWUDWLRQWRFRPPHUFLDOXVH 7KHUHDUHVHYHUDOIDFWRUVOLPLWLQJWKHLQWURGXFWLRQRIWKHWHFKQRORJ\VXFKDV ‡ FRVWDWSUHVHQWWKHWHFKQRORJ\LVH[SHQVLYHIRULQVWDQFHEHFDXVHLWVXEVWDQWLDOO\ LQFUHDVHVIXHOFRQVXPSWLRQ ‡ HI¿FLHQF\FXUUHQWO\WKHWHFKQRORJ\FDQRQO\FDSWXUHSDUWWRSHUFHQW  RIWKHFDUERQGLR[LGHSURGXFHG ‡ WLPHUHWUR¿WWLQJROGSRZHUSODQWVZLWK&&6LVPRUHH[SHQVLYHWKDQLQVWDOOLQJ LWLQQHZSRZHUSODQWVZKLFKZLOOPDNHLQWURGXFWLRQRIWKHWHFKQRORJ\VORZHU ‡ VWRUDJHWKHUHLVDOLPLWHGQXPEHURIVLWHVVXLWDEOHIRUVDIHVWRUDJHDQGWKHVH DUHQRWQHFHVVDULO\ORFDWHGLQWKHSUR[LPLW\RIHPLVVLRQVRXUFHV :KHWKHU&&6EHFRPHVZLGHVSUHDGGHSHQGVDERYHDOORQLWVFRVWV,QWHVWSURMHFWV WKHFRVWRIHPLVVLRQUHGXFWLRQKDVEHHQFDOFXODWHGDV(85WRSHUWRQQHRI FDUERQGLR[LGH:LWKZLGHVSUHDGXVHWKLVFRXOGIDOOWR(85WRSHUWRQQH E\  %\ WKHQ &&6 ZRXOG SUREDEO\ EH DQ HFRQRPLFDOO\ FRPSHWLWLYH ZD\ RI UHGXFLQJHPLVVLRQVZLWKSULFHVRIHPLVVLRQULJKWVDWWKDWWLPH ,Q )LQODQG WKHUH LV D SODQ WR WHVW &&6 DW WKH 0HUL3RUL FRDO¿±¶VDEXQGDQWELRPDVVUHVRXUFHVWKHFRXQWU\ LVZHOOSODFHGWRHPSOR\ELR&&6LQRUGHUWRDFKLHYHFDUERQQHXWUDOLW\)LQODQGDOVR KDVDQREOLJDWLRQWRGHYHORSWKLVWHFKQRORJ\DVE\PDQ\HVWLPDWHVLWPD\EHRI YLWDOLPSRUWDQFHLQUHGXFLQJJOREDOHPLVVLRQVWRDVXVWDLQDEOHOHYHO
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¿FLHQW FRPELQHGF\FOH SRZHU SODQWV 7KH JUHDWHVW FKDOOHQJH ZRXOG EH VHFXULQJ WKH HQHUJ\ VXSSO\ VLQFH WKLV VFHQDULRZRXOGLQFUHDVHGHSHQGHQFHRQ5XVVLDQLPSRUWV)RFXVLQJSHDWH[WUDFWLRQ RQSHDWODQGVWKDWKDYHDOUHDG\EHHQGUDLQHGZRXOGDOVRUHGXFHHPLVVLRQV ,QHQHUJ\SURGXFWLRQLWPDNHVVHQVHWRXVHZDVWHWKDWLVHDV\WREXUQEXWGLI¿FXOW WRUHF\FOH7KLVLQFOXGHVZDVWHZRRGQRQUHF\FODEOHSDSHUDQGFDUGERDUGVRPH ¿EUHSDFNDJLQJVDQGPRVWKRXVHKROGSODVWLFZDVWH,WLVRIWHQEHVWIRUWKHFOLPDWH WR GLJHVW ELRGHJUDGDEOH ZDVWH LQWR ELRJDV ZKLFK FDQ WKHQ EH XVHG IRU HQHUJ\ SURGXFWLRQ,QWKHIXWXUH¿EUHZDVWHFDQDOVREHXVHGWRSURGXFHELRHWKDQROIRU WUDQVSRUWIXHOV



The role of nuclear power 1XFOHDUSRZHUJHQHUDWHVQRGLUHFWJUHHQKRXVHJDVHPLVVLRQVDQGDFFRUGLQJWR PRVWHVWLPDWHVLWVOLIHF\FOHHPLVVLRQVDUHDOVRYHU\ORZ1XFOHDUSRZHUSODQWV DUHZHOOVXLWHGWRSURGXFLQJEDVHORDGSRZHULHODUJHDPRXQWVRIHOHFWULFLW\DW DVWHDG\UDWH1XFOHDUSRZHUKDVDOVREHHQTXLWHLQH[SHQVLYHLQ)LQODQGVRIDU ,QWHUHVW LQ QXFOHDU SRZHU KDV LQFUHDVHG ZRUOGZLGH LQ UHFHQW \HDUV (VWLPDWHV RI IXWXUH GHYHORSPHQWVYDU\ FRQVLGHUDEO\%\ WKH ZRUOG¶V FXUUHQW QXFOHDU SRZHUSURGXFWLRQFDSDFLW\RI0:LVHVWLPDWHGWRKDYHGHYHORSHGLQWR WR0:0RVWRIWKHSRWHQWLDODGGLWLRQDOFDSDFLW\LVH[SHFWHGWREH EXLOWLQ$VLDZKHUHDVLQ(XURSHQXFOHDUSRZHUFDSDFLW\LVH[SHFWHGWRGHFUHDVH :RUOGZLGH QXFOHDU SRZHU PD\ KDYH D UROH WR SOD\ LQ HPLVVLRQ UHGXFWLRQV $FFRUGLQJWRWKH,($QXFOHDUSRZHUFRXOGDFFRXQWIRUSHUFHQWRIWKHHPLVVLRQ UHGXFWLRQVQHHGHGLQWKHHQHUJ\VHFWRUE\7KH,3&&RQWKHRWKHUKDQG HVWLPDWHVWKDWE\QXFOHDUSRZHUFRXOGDFFRXQWIRUSHUFHQWRIWKHZRUOG¶V HOHFWULFLW\SURGXFWLRQFRPSDUHGZLWKSHUFHQWWRGD\ 7KH,3&&IXUWKHUQRWHVWKDWWKHDGGHGXVHRIQXFOHDUSRZHULVOLPLWHGE\VDIHW\ SUREOHPV WKH SUROLIHUDWLRQ RI QXFOHDU ZHDSRQV DQG QXFOHDU ZDVWH ,Q PDQ\ FRXQWULHVLWKDVSURYHGGLI¿FXOWWRPDNHWKHFRQVWUXFWLRQRIQHZQXFOHDUSRZHU 92



SODQWVDSUR¿WDEOHEXVLQHVVRQWKHRSHQPDUNHW$OVRLQPDQ\FRXQWULHVQHJDWLYH SXEOLFRSLQLRQKDVPDGHLWGLI¿FXOWWREXLOGPRUHQXFOHDUSRZHUFDSDFLW\ 7KHUHDUHIRXUQXFOHDUUHDFWRUVLQRSHUDWLRQLQ)LQODQGDQGD¿¿WV RI QXFOHDU SRZHU LPSURYH LI WKH KHDW JHQHUDWHG DV D E\ SURGXFWFDQDOVREHXVHG,QVXFKDFDVHQXFOHDUSRZHUFRXOGWRVRPHH[WHQW UHSODFHIRVVLOIXHOVLQWKHGLVWULFWKHDWLQJSURGXFWLRQRIFLWLHV2QWKHRWKHUKDQG XVLQJWKHUHVLGXDOKHDWLQWKLVZD\ZRXOGUHGXFHWKHDPRXQWRIHOHFWULFLW\SURGXFHG E\WKHQXFOHDUSRZHUSODQWDQGRWKHUSODQWVWKURXJKFRPELQHGKHDWDQGSRZHU SURGXFWLRQ,QWKHIXWXUHQXFOHDUSRZHUFRXOGSRVVLEO\DOVREHXVHGIRUH[WUDFWLQJ K\GURJHQIURPZDWHU 7KHDLPRIQHZQXFOHDUSRZHUWHFKQRORJLHVLVWRLPSURYHWKHHI¿FLHQF\RISRZHU SODQWV DQG WKH HI¿FLHQF\ RI XUDQLXP XVH UHGXFH LQYHVWPHQW FRVWV UHGXFH WKH DPRXQWRIQXFOHDUZDVWHJHQHUDWHGDQGLPSURYHVDIHW\7KHVHIRXUWKJHQHUDWLRQ WHFKQRORJLHVDUHEHLQJVWXGLHGE\WKH*HQHUDWLRQ,9,QWHUQDWLRQDO)RUXP*,) RI ZKLFK)LQODQGLVDPHPEHU 7KH*,)SURMHFWHVWLPDWHVWKDWIRXUWKJHQHUDWLRQSRZHUSODQWVFRXOGEHWDNHQLQWR FRPPHUFLDOXVHDURXQGWRDWWKHHDUOLHVWGHSHQGLQJRQWKHW\SHRI SRZHUSODQW,Q)LQODQGLWKDVEHHQHVWLPDWHGWKDWDWPRVW0:RIFDSDFLW\ FRXOGEHEDVHGRQQHZWHFKQRORJLHVE\
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,QIXVLRQSRZHUHQHUJ\LVSURGXFHGQRWE\VSOLWWLQJDWRPQXFOHLDVLQFRQYHQWLRQDOQXFOHDU HQHUJ\EXWE\IXVLQJWKHP,QWKHRU\IXVLRQSRZHUFRXOGSURGXFHDVXEVWDQWLDOSHUFHQWDJH RIWKHZKROHZRUOG¶VHQHUJ\ZLWKYLUWXDOO\]HURHPLVVLRQV)XVLRQUHDFWRUVDUHUHJDUGHGDV LQKHUHQWO\VDIHDQGWKH\GRQRWSURGXFHKLJKOHYHOZDVWHZLWKDORQJKDOIOLIH 7KHLQWURGXFWLRQRIIXVLRQLVOLPLWHGE\WKHUXGLPHQWDU\GHYHORSPHQWVWDJHRIWKHWHFKQRORJ\ DQG KLJK FDSLWDO FRVWV ,W LV WKRXJKW WKDW LI WHVW SURMHFWV SURYH WR EH VXFFHVVIXO IXVLRQ SRZHU PD\ EH FRPPHUFLDOO\ DYDLODEOH LQ WKH V +RZHYHU LW LV JHQHUDOO\ FRQVLGHUHG XQOLNHO\IRUIXVLRQSRZHUWRSURYLGHPRUHWKDQRQHWKLUGRIWKHZRUOG¶VHOHFWULFLW\VXSSO\E\ WKHHQGRIWKLVFHQWXU\RUWREULQJDERXWDUHGXFWLRQLQHPLVVLRQVVLPLODUWRWKDWDFKLHYHG WKURXJKWKHXVHRIUHQHZDEOHHQHUJ\VRXUFHV



Sustainable technology is the key $FFRUGLQJ WR VHYHUDO HVWLPDWHV WKH WHFKQRORJ\ QHHGHG IRU HPLVVLRQ UHGXFWLRQV RI WKH QH[W IHZ GHFDGHV LV DOUHDG\ SULQFLSDOO\ RQ WKH PDUNHW RU MXVW HPHUJLQJ +RZHYHUH[WUHPHO\ORZHPLVVLRQSDWKVZLOOLQWKHORQJWHUPUHTXLUHLPSURYHPHQWV LQH[LVWLQJWHFKQRORJ\DQGDOVRFRPSOHWHO\QHZWHFKQRORJLHVWKDWSHUKDSVFDQQRW HYHQEHLPDJLQHG\HW 7HFKQRORJLFDOGHYHORSPHQWPD\ORZHUWKHFRVWVRIHPLVVLRQUHGXFWLRQVLQWKHORQJ WHUP 7KH 2(&' FRQVLGHUV WKDW LI VLJQL¿FDQW WHFKQRORJLFDO EUHDNWKURXJKV ZHUH DFKLHYHGLQHPLVVLRQUHGXFWLRQVZRUOGZLGHWKHFRVWSHUWRQQHRIHPLVVLRQVFRXOG EH KDOYHG E\ WKH PLGGOH RI WKH FHQWXU\ DV FRPSDUHG ZLWK HPLVVLRQ UHGXFWLRQV XVLQJFXUUHQWWHFKQRORJ\ 7KH ,($ KDV LGHQWL¿HG  DUHDV WKDW DUH LPSRUWDQW IRU HPLVVLRQ UHGXFWLRQV LQ WKHHQHUJ\VHFWRU.H\WHFKQRORJLHVLQHQHUJ\SURGXFWLRQLQFOXGHFDUERQFDSWXUH DQG VWRUDJH VRODU HQHUJ\ DQG VHFRQGJHQHUDWLRQ ELRIXHOV ,Q HQHUJ\ XVH E\ FRPSDULVRQ LPSRUWDQW DUHDV LQFOXGH HQHUJ\HI¿FLHQW FRQVWUXFWLRQ K\EULG FDUV DQGHOHFWULFFDUVDQGLQGXVWULDOPRWRUV
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WRDFKLHYHWHFKQRORJ\OHDSVDQGWRVWUHQJWKHQFRPSHWLWLYHQHVVIRULQVWDQFHLQWKH IRUHVWDQGHQHUJ\LQGXVWULHV 5 ' DLPV DW ¿QGLQJ WHFKQLFDOO\ IHDVLEOH DQG IXQFWLRQDO VROXWLRQV +RZHYHU QR VROXWLRQVDUHLPSOHPHQWHGZLWKRXWWKHUHEHLQJDPDUNHWGHPDQGIRUWKHP7KH 2(&' KDV HVWLPDWHG WKDW VLPSO\ PXOWLSO\LQJ 5 ' IXQGLQJ ZRXOG QRW LQ LWVHOI VXEVWDQWLDOO\UHGXFHHPLVVLRQVEHIRUH,QWKLVVFHQDULRWKHPDMRULW\RIWKH UHVXOWLQJ FOLPDWH EHQH¿WV ZRXOG QRW EH DFWXDOLVHG XQWLO WKH VHFRQG KDOI RI WKH FHQWXU\ ([SORLWDWLRQ RI WHFKQRORJ\ WKXV QHHGV WR EH ERWK SXVKHG E\ WKH UHVHDUFK FRPPXQLW\DQGSXOOHGE\WKHPDUNHWV0HDVXUHVFUHDWLQJDQGSURPRWLQJGHPDQG LQFOXGH WKH HPLVVLRQV WUDGLQJ V\VWHP IHHGLQ WDULIIV IRU UHQHZDEOH HQHUJ\ DQG SROLFLHVDQGPHDVXUHVJXLGLQJSXEOLFSURFXUHPHQW ,Q LQWHUQDWLRQDO HVWLPDWHV )LQODQG LV FRQVLGHUHG RQH RI WKH ZRUOG¶¶V 5 ' IXQGLQJ IRU HQHUJ\ WHFKQRORJ\ VKRXOG EH GRXEOHG E\  DQG TXDGUXSOHG E\  )LQODQG PXVW DFWLYHO\ SURPRWHLQWHUQDWLRQDOFRRSHUDWLRQIRUWKHGHYHORSPHQWDQGFRPPHUFLDOLVDWLRQRI VXVWDLQDEOHWHFKQRORJ\
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SURGXFWLRQDQRWKHUPLOOLRQMREV,QWKH(8DOPRVWPLOOLRQSHRSOHFRXOGPDNH DOLYLQJLPSURYLQJWKHHQHUJ\HI¿



The Government’s policies ‡ 7HFKQRORJLFDOOHDSVLQWKHPHWDODQGIRUHVWLQGXVWULHVDUHVXSSRUWHGWKURXJK UHVHDUFKGHYHORSPHQWDQGGHPRQVWUDWLRQ ‡ (IIRUWV DUH PDGH WR DFKLHYH FOLPDWH WDUJHWV ZLWKRXW MHRSDUGLVLQJ WKH FRPSHWLWLYHQHVVRIWKHHFRQRP\E\PLQLPLVLQJWKHWKUHDWRIFDUERQOHDNDJH ‡ ,Q RUGHU WR UHGXFH DGYHUVH HIIHFWV WR FRPSHWLWLYHQHVV WKH DLP LQ FOLPDWH QHJRWLDWLRQVVKRXOGEHWRDFKLHYHDQDJUHHPHQWWKDWLVDVFRPSUHKHQVLYHDQG ELQGLQJDVSRVVLEOH1DWLRQDOHPLVVLRQWDUJHWVFDQEHDXJPHQWHGZLWKVHFWRU VSHFL¿FREOLJDWLRQVLQGHYHORSLQJFRXQWULHV ‡ ,&7LVXVHGLQDOOVHFWRUVWRKHOSUHGXFHHPLVVLRQV7KHSRWHQWLDORI,&7DQGWKH PHDVXUHVUHTXLUHGDUHH[SORUHG ‡ $ URDG PDS ZLOO EH GUDZQ XS RI ZD\V LQ ZKLFK IDUPV FDQ LQ WKH QH[W IHZ GHFDGHV¿UVWEHFRPHHQHUJ\VHOIVXI¿FLHQWDQGHYHQWXDOO\SURGXFHUVRIHQHUJ\ ‡ 7KHWDUJHWLVVHWWRDFKLHYHDYLUWXDOO\HPLVVLRQIUHHHQHUJ\V\VWHPLQWKHORQJ WHUP7KLVUHTXLUHVWKHJUDGXDOSKDVLQJRXWRIIRVVLOIXHOVDQGSHDWDVSRZHU SODQWVDUHGHFRPPLVVLRQHGXQOHVVFDUERQFDSWXUHWHFKQRORJ\LVLQVWDOOHG ‡ (QHUJ\ FRQVHUYDWLRQ DQG LPSURYLQJ HQHUJ\ HI¿FLHQF\ DUH JLYHQ SULRULW\ LQ HPLVVLRQ UHGXFWLRQ 3RWHQWLDO IRU ERRVWLQJ HQHUJ\ HI¿FLHQF\ LQYHVWPHQWV E\ EXVLQHVVHVE\DOORZLQJTXLFNGHSUHFLDWLRQLVH[SORUHG ‡ 5HVHDUFK LQWR DQG SUHSDUDWLRQ IRU D SDQ(XURSHDQ VXSHUJULG DUH SURPRWHG 'HFHQWUDOLVHG SURGXFWLRQ RI HQHUJ\ E\ FRQVXPHUV LV SURPRWHG WKURXJK DGPLQLVWUDWLYHDQG¿QDQFLDOPHDQV
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‡ 7KHVKDUHRIUHQHZDEOHHQHUJ\LQHQHUJ\SURGXFWLRQLVLQFUHDVHGVXEVWDQWLDOO\ 3RVVLELOLWLHV RI LQWHJUDWLQJ ODUJH DPRXQWV RI ZLQG SRZHU FDSDFLW\ LQWR WKH QDWLRQDOJULGDUHH[SORUHGDQGWKHFRVWVDUHHVWLPDWHG ‡ &DUERQ FDSWXUH DQG VWRUDJH &&6  WHFKQRORJLHV DUH GHYHORSHG DQG WHVWHG ,QSDUWLFXODUWKHSRVVLELOLW\RIJHQHUDWLQJELRHQHUJ\ZLWKQHJDWLYHHPLVVLRQV WKURXJK&&6ZLOOEHH[SORUHG ‡ 9DULRXVRSWLRQVDUHVWXGLHGDQGSUHSDUDWLRQVDUHPDGHWRUHSODFHWKHQXFOHDU SRZHUSODQWVWREHGHFRPPLVVLRQHGIURPWKHVRQZDUGVZLWKHPLVVLRQ IUHH VROXWLRQV LQ ERWK SURGXFWLRQ DQG FRQVXPSWLRQ 7KHVH PD\ LQFOXGH IRU H[DPSOHZLQGSRZHUDQGQXFOHDUSRZHU ‡ )LQDQFLQJIRUGHYHORSPHQWRIFOLPDWHIULHQGO\DQGVXVWDLQDEOHWHFKQRORJ\DQG VHUYLFHVLVLQFUHDVHGZLWKSDUWLFXODUHPSKDVLVRQWKHGHSOR\PHQWDQGGLIIXVLRQ RIWHFKQRORJLHV ‡ &OLPDWHDQGHQHUJ\SROLF\DUHXWLOLVHGWRVXSSRUWWKHFUHDWLRQRIDGRPHVWLF PDUNHWV IRUVXVWDLQDEOHWHFKQRORJ\(IIRUWV ZLOOEHPDGHVRWKDW VXVWDLQDEOH WHFKQRORJ\EHFRPHVWKHQHZFRUQHUVWRQHRIWKH)LQQLVKHFRQRP\
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7 CLIMATE PROTECTION AND EVERYDAY LIFE 3HRSOH ZDQW WR SDUWLFLSDWH LQ FOLPDWH SURWHFWLRQ EXW WKH\ QHHG VXSSRUW DQG JXLGDQFH WR GR VR 6XVWDLQDEOH WUDQVSRUW RSWLRQV PXVW EH HQFRXUDJHG WKURXJK XUEDQDQGUHJLRQDOSODQQLQJDQGWUDQVSRUWSROLF\7KHXVHRIIRVVLOIXHOVLQFDUV PXVW JUDGXDOO\ EH SKDVHG RXW ,Q WKH IXWXUH QHZ EXLOGLQJV PXVW EH DV VHOI VXI¿FLHQWLQHQHUJ\DVSRVVLEOHDQGWKHHQHUJ\HI¿FLHQF\RIROGEXLOGLQJVPXVW EH VLJQL¿FDQWO\ LPSURYHG &RQVXPHUV PXVW DOVR KDYH VXI¿FLHQW LQIRUPDWLRQ IRU PDNLQJVXVWDLQDEOHIRRGFKRLFHV 7KH WUDQVLWLRQ WR D ORZFDUERQ VRFLHW\ UHTXLUHV VLJQL¿‡ ODFNRILQIRUPDWLRQ:KDWLVDFWXDOO\WKHEHVWVROXWLRQIRUWKHFOLPDWH" ‡ HYHU\GD\GLVWUDFWLRQV6KRXOG,SURWHFWWKHFOLPDWHRUFKRRVHWKHHDVLHVWDQG FKHDSHVWRSWLRQLQDQ\JLYHQVLWXDWLRQ" ‡ IUHHULGLQJ:K\VKRXOG,UHGXFHHPLVVLRQVLIP\QHLJKERXUJRHVRQOLYLQJDV EHIRUH"
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)LJXUH



)DFWRUVDIIHFWLQJFRQVXPHUEHKDYLRXU Awareness



Other people



Supply



Habits



Environment



%HVLGHV DZDUHQHVV PDQ\ RWKHU IDFWRUV DIIHFW SHRSOH¶V HYHU\GD\ FKRLFHV 7KHVH LQFOXGH FXVWRPDU\ EHKDYLRXUWKHHQYLURQPHQWWKHVXSSO\RISURGXFWVDQGVHUYLFHVDQGWKHEHKDYLRXURIRWKHUSHRSOH $OO¿YHIDFWRUVPXVWEHLQÀXHQFHGZKHQJXLGLQJSHRSOHWRZDUGVFOLPDWHIULHQGO\FKRLFHV



6RXUFH+HLVNDQHQ(1DWLRQDO&RQVXPHU5HVHDUFK&HQWUH



,QGLYLGXDO GHFLVLRQV ODUJHO\ GHSHQG RQ GHFLVLRQV PDGH E\ VRFLHW\ 'HFLVLRQ PDNLQJPXVW¿UPO\SRLQWWKHZD\WRZDUGVDORZFDUERQVRFLHW\DQGSROLFLHVPXVW V\VWHPDWLFDOO\HQGRUVHWKLVREMHFWLYH6RFLHW\PXVWPDNHLWHDV\DQGHQFRXUDJLQJ IRULQGLYLGXDOVWRPDNHFOLPDWHIULHQGO\FKRLFHV7KLVUHTXLUHVLQIRUPDWLRQQRUPV DQG¿QDQFLDOSROLFLHV &LWL]HQVPXVWEHJLYHQFRQFUHWHWRROVWRIDFLOLWDWHSDUWLFLSDWLRQLQFOLPDWHSURWHFWLRQ 2QH VXFK WRRO FRXOG EH WKH GHFHQWUDOLVHG VPDOOVFDOH SURGXFWLRQ RI UHQHZDEOH HQHUJ\7KHZRUNRI1*2VDQGFLWL]HQV¶JURXSVLQGLVVHPLQDWLQJFOLPDWHIULHQGO\ VROXWLRQVPXVWDOVREHVXSSRUWHG



Major emission sources in everyday life 0RVWRIWKHFOLPDWHORDGJHQHUDWHGE\)LQQVLQWKHLUHYHU\GD\OLYHVFRPHVIURP WKUHHVRXUFHVWUDQVSRUWKRXVLQJDQGIRRG0HDVXUHVVKRXOGSULPDULO\EHIRFXVHG RQDUHDVZLWKWKHJUHDWHVWSRWHQWLDOIRUUHGXFLQJHPLVVLRQV
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7UDQVSRUWDFFRXQWVIRUMXVWXQGHURQH¿IWKRI)LQODQG¶VWRWDOHPLVVLRQV%HWZHHQ  DQG  WUDQVSRUW HPLVVLRQV LQFUHDVHG E\ PRUH WKDQ  SHU FHQW 0RUH WKDQKDOIRIWUDQVSRUWHPLVVLRQVLVFDXVHGE\SDVVHQJHUFDUV 7KHWUDQVLWLRQWRDORZHPLVVLRQWUDQVSRUWV\VWHPUHTXLUHVDERYHDOOLPSURYHPHQWV LQ YHKLFOH WHFKQRORJ\ DQG HQHUJ\ HI¿FLHQF\ 7UDQVSRUW GHPDQG PXVW DOVR EH UHGXFHGWKHDWWUDFWLYHQHVVRISXEOLFWUDQVSRUWDVZHOODVSHGHVWULDQDQGELF\FOH WUDI¿FLQFUHDVHGDQGIRVVLOIXHOVJUDGXDOO\SKDVHGRXW 5HVLGHQWLDODQGVHUYLFHEXLOGLQJVXVHDERXWSHUFHQWRIWKHHQHUJ\FRQVXPHGLQ )LQODQGDQGJHQHUDWHQHDUO\SHUFHQWRILWVWRWDOFOLPDWHHPLVVLRQV,QFUHDVHG HI¿FLHQF\LQWKHXVHRIKHDWLQJHQHUJ\DQGKRXVHKROGHOHFWULFLW\DQGWKHDGRSWLRQ RI ORZ DQG ]HURHPLVVLRQ HQHUJ\ VRXUFHV FDQ VLJQL¿FDQWO\ UHGXFH WKH EXUGHQ FDXVHGE\KRXVLQJ )RRG DFFRXQWV IRU QHDUO\ RQH IRXUWK RI WKH FOLPDWH ORDG FDXVHG E\ WKH )LQQV¶ SULYDWH FRQVXPSWLRQ LQ WKHLU HYHU\GD\ OLYHV 0RVW RI WKLV FRPHV IURP SURGXFWV RIDQLPDORULJLQ(PLVVLRQVFDXVHGE\IRRGFDQEHVXEVWDQWLDOO\UHGXFHGWKURXJK PDQ\GLIIHUHQWFKRLFHVDQGGLHWV 3XEOLFSROLF\GHFLVLRQVPXVWSURPRWHWKHVSUHDGRIFOLPDWHIULHQGO\ZD\VRIOLIH 7KHEHVWFDVHVFHQDULRLVWKDWORZHPLVVLRQHYHU\GD\OLIHZLOOEHFRPHJHQHUDOO\ DWWUDFWLYH ,Q DGGLWLRQ WR SROLFLHV SHHU SUHVVXUH WKURXJK VRFLDO QHWZRUNV FRPPXQLWLHVDQGJURXSVLVDOVRQHHGHG



Low-emission transport system 7KHUH LV URXJKO\ RQH FDU SHU WZR SHUVRQV LQ )LQODQG ± DERYH DYHUDJH IRU WKH (XURSHDQ PHPEHU VWDWHV RI WKH 2(&' 7KH DYHUDJH DJH RI FDUV LV  \HDUV DQG WKH DYHUDJH DJH DW ZKLFK WKH\ DUH VFUDSSHG LV  0RUH WKDQ KDOI RI WKH NLORPHWUDJHUHFRUGHGLQ)LQODQGFRPHVIURPYLVLWVDQGOHLVXUHWUDYHO&RPPXWLQJ DFFRXQWVIRUMXVWRYHUDTXDUWHUDQGVKRSSLQJDQGEXVLQHVVWULSVIRUDERXWRQH WKLUG
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)LJXUH



'LVWULEXWLRQRIFDUERQGLR[LGHHPLVVLRQVIURPWUDQVSRUWE\W\SH Passenger trafﬁc in the Helsinki area 6% Passenger trafﬁc in other major urban areas 6% Passenger trafﬁc in other urban areas 3%



Transport of goods 36%



Passenger trafﬁc in other municipalities 7%



Long-distance passenger trafﬁc 41%



$ERXWRIFDUERQGLR[LGHHPLVVLRQVRULJLQDWHLQSDVVHQJHUWUDI¿FDQGDERXWLQWKHWUDQVSRUW RIJRRGV1HDUO\WZRWKLUGVRIFDUERQGLR[LGHHPLVVLRQVIURPSDVVHQJHUWUDI¿FVWHPIURPWUDI¿FRYHU ORQJGLVWDQFHVEHWZHHQVXEUHJLRQV7KLVDOVRLQFOXGHVHPLVVLRQVIURPVKLSVDQGDLUSODQHV



6RXUFH .DOHQRMD + 0lQW\QHQ - .DOOEHUJ + -RNLSLL 7 .RUSHOD .  .XOPDOD 0  /LLNHQWHHQ KLLOLGLRNVLGLSllVW|MHQ YlKHQWlPLVPDKGROOLVXXGHW 6XRPHVVD >3RWHQWLDO IRU UHGXFLQJ FDUERQ GLR[LGH HPLVVLRQV IURP WUDQVSRUW LQ )LQODQG@ &/,07(&+ UHVHDUFK SURJUDPPH 0RELOH  UHVHDUFK PRGXOH 7DPSHUH 8QLYHUVLW\ RI 7HFKQRORJ\ 7UDI¿F DQG WUDQVSRUWVWXGLHV7DPSHUHS



(PLVVLRQVIURPFDUVFDQEHUHGXFHGLQIRXUSULQFLSDOZD\V ‡ E\ LPSURYLQJ HQHUJ\ HI¿FLHQF\ WKURXJK YHKLFOH WHFKQRORJ\ DQG E\ DGRSWLQJ ORZHPLVVLRQHQHUJ\VRXUFHV ‡ E\UHGXFLQJWKHWUDQVSRUWGHPDQG ‡ E\VWHHULQJFLWL]HQVWRZDUGVSXEOLFWUDQVSRUWDQGELF\FOHDQGSHGHVWULDQWUDI¿F ‡ E\LQWURGXFLQJ¿
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,QWKHWUDQVSRUWSROLF\RIWKHIXWXUHQHZVROXWLRQVPXVWEHVRXJKWLQVWHDGRIWKH WUDGLWLRQDOLQYHVWPHQWLQWHQVLYHSROLF\7KHµIRXUVWHSSULQFLSOH¶RIIHUVPHDQVIRU GRLQJWKLV$FFRUGLQJWRWKLVSULQFLSOHWKH¿UVWUHVSRQVHLQDGGUHVVLQJWUDQVSRUW LVVXHV VKRXOG EH FKHFNLQJ ZKHWKHU WKH LVVXH FRXOG EH UHVROYHG E\ LQÀXHQFLQJ GHPDQG $IWHU WKLV SRWHQWLDO IRU HQKDQFLQJ WKH H[LVWLQJ WUDQVSRUW V\VWHP LV H[SORUHG1HZWUDI¿µLQWHOOLJHQW WUDQVSRUW¶ ZKLFK PHDQV WKH DSSOLFDWLRQ RI ,&7WRWUDQVSRUWV\VWHPV,QWHOOLJHQWWUDQVSRUWDSSOLFDWLRQVLQFOXGHWUDI¿FVLJQDO SULRULW\IRUSXEOLFWUDQVSRUWGLVSOD\VVKRZLQJZDLWLQJWLPHVDQG:L)LQHWZRUNV IRU SDVVHQJHUV $SSOLFDWLRQV IRU FDU GULYHUV LQFOXGH FRQJHVWLRQ DQG GLVUXSWLRQ QRWL¿FDWLRQV GULYHU JXLGHV DXWRPDWLF FROOLVLRQ DOHUWV DQG *36EDVHG URDG XVHU FKDUJHV ,QWHOOLJHQW WUDQVSRUW VROXWLRQV DUH RIWHQ KLJKO\ FRVWHI¿FLHQW 0DQ\ HVWLPDWHV LQGLFDWHWKDWWKH\FRXOGUHSUHVHQWDPDMRUEUHDNWKURXJKLQWUDQVSRUWZLWKUHJDUG WRFOLPDWHSURWHFWLRQLQWKHQHDUHVWIHZGHFDGHV$QLQFUHDVHLQYLGHRFRQIHUHQFLQJ DORQHFRXOGUHGXFHZRUNUHODWHGGRPHVWLFWULSVWDNHQE\DLUDQGE\FDUE\WR SHUFHQW



Great expectations in vehicle technology 7KHUHDUHVHYHUDOZD\VLQZKLFKHQHUJ\HI¿



7KHELRIXHOVPRVWIDYRXUDEOHWRFOLPDWHDUHWKRVHSURGXFHGIURPZDVWHVXFKDV ELRJDV SURGXFHG WKURXJK WKH GLJHVWLRQ RI VOXGJH IURP IDUPV DQG ZDVWH ZDWHU WUHDWPHQWSODQWVDVZHOODVHWKDQROSURGXFHGIURPZDVWHJHQHUDWHGE\WKHIRRG LQGXVWU\ DQG ¿EUH SDFNDJLQJV $ JRRG FOLPDWH EDODQFH KDV DOVR EHHQ DFKLHYHG LQ VHFRQGJHQHUDWLRQ ELRIXHOV SURGXFHG IURP ZRRG RU VWUDZ FHOOXORVH RU DOJDH ,QWKHIXWXUHELRIXHOUDZPDWHULDOVVXFKDVWKHMDWURSKDEXVKZLOOSUREDEO\EH FXOWLYDWHGLQWKHWURSLFVRQPDUJLQDOODQGVXQVXLWDEOHIRUIRRGSURGXFWLRQ 2QHRIWKHPRVWSURPLVLQJZD\VRIUHGXFLQJHPLVVLRQVLQWKHPHGLXPDQGORQJ WHUPLVWKHLQWURGXFWLRQRIHOHFWULFFDUV$QHOHFWULFPRWRULVVXEVWDQWLDOO\PRUH HQHUJ\HI¿FLHQWWKDQDQLQWHUQDOFRPEXVWLRQHQJLQHDQGWKXVUHSODFLQJWKHFXUUHQW FDUVWRFNZLWKHOHFWULFFDUVZRXOGUHGXFHHPLVVLRQVHYHQLIWKHHOHFWULFLW\XVHGWR SRZHUWKHPZHUHPDLQO\SURGXFHGXVLQJIRVVLOIXHOV,WKDVEHHQHVWLPDWHGLQWKH 86$WKDWWKHPDMRULW\RIWKHFRXQWU\¶VFXUUHQWFDUVWRFNFRXOGEHUHSODFHGZLWK UHFKDUJHDEOHK\EULGFDUVE\XVLQJH[LVWLQJHOHFWULFLW\SURGXFWLRQFDSDFLW\RXWVLGH SHDNKRXUVZLWKQRQHHGWREXLOGQHZFDSDFLW\ $UHGXFWLRQRIDERXWSHUFHQWLQFDUWUDI¿FHPLVVLRQVFRXOGEHDFKLHYHGVLPSO\ E\LQFUHDVLQJWKHSHUFHQWDJHRIUHFKDUJHDEOHK\EULGFDUVLQ)LQODQGWRSHUFHQW DVVXPLQJWKDWWKHVHFDUVZRXOGSULQFLSDOO\XVHWKHHOHFWULFLW\FXUUHQWO\DYDLODEOH RQWKH1RUGLFPDUNHW)XWXUHWHFKQRORJ\ZLOOHQDEOHFRPSOHWHO\]HURHPLVVLRQFDU WUDI¿FHOHFWULFFDUVUXQQLQJRQHOHFWULFLW\SURGXFHGZLWKRXWHPLVVLRQV+RZHYHU DOOIRUPVRIHOHFWULFLW\SURGXFWLRQKDYHWKHLURZQDGYHUVHHIIHFWVVRHYHQHOHFWULF FDUWUDI¿¿FDQWWHFKQRORJLFDODGYDQFHVDQGVXEVWDQWLDO LQYHVWPHQWLQLWVSURGXFWLRQGLVWULEXWLRQDQGXVH+RZFOLPDWHIULHQGO\K\GURJHQLV GHSHQGVRQKRZLWLVSURGXFHG&DUPDQXIDFWXUHUVDUHFXUUHQWO\DOVRLQYHVWLJDWLQJ WKHXVHRIFRPSUHVVHGDLUDVDVRXUFHRIWUDQVSRUWSRZHU
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7KHWDUJHWVHWE\WKH(XURSHDQ8QLRQLVWRUHGXFHWKHDYHUDJHHPLVVLRQVRIQHZ FDUVVROGWRJUDPVRIFDUERQGLR[LGHSHUNLORPHWUHE\WKH\HDU%\ HPLVVLRQVPXVWEHUHGXFHGWRJ&2NP ,QWKHORQJWHUPHPLVVLRQVPXVWFRQWLQXHWRGHFUHDVHFRQVLGHUDEO\VRWKDWURDG WUDI¿FZLOOJUDGXDOO\EHFRPHQHDUO\HPLVVLRQIUHH7KHPRVWLPSRUWDQWIDFWRUVLQ UHGXFLQJWKHVSHFL¿FHPLVVLRQVRIFDUVDUHHQJLQHWHFKQRORJ\HOHFWULFFDUVDQG ELRIXHOV )LQODQGVHWVDJXLGHOLQHWDUJHWDFFRUGLQJWRZKLFKWKHGLUHFWVSHFL¿FHPLVVLRQV RIFDUVZLOOEHDWPRVW±J&2NPLQ(PLVVLRQVPXVWDOVRFRQWLQXH GHFUHDVLQJ WKHUHDIWHU VR WKDW WKH\ DUH DW PRVW ± J LQ  DQG ± J LQ  7KHVH ¿JXUHV FRPSULVH WKH XVH RI IRVVLO IXHOV LQ WUDQVSRUW ZKHUHDV HPLVVLRQV IURP WKH HOHFWULFLW\ DQG ELRIXHOV XVHG LQ FDUV DUH LQFOXGHG LQ WKHLU SURGXFWLRQEDODQFHV'HWHUPLQHGHIIRUWPXVWDOVREHPDGHWRFXWHPLVVLRQVIURP WKHSURGXFWLRQRIHOHFWULFLW\DQGELRIXHOV 5HDFKLQJ WKH HPLVVLRQ WDUJHWV RI FDUV GHSHQGV RQ WKH JOREDO GHYHORSPHQW RI YHKLFOHWHFKQRORJ\7KHDGRSWLRQRIHQHUJ\HI¿FLHQWFDUVDQGORZHPLVVLRQHQHUJ\ VRXUFHVFDQEHDFFHOHUDWHGZLWKWKHKHOSRIVWURQJGRPHVWLFVWHHULQJPHDVXUHV VXFK DV WD[HV LPSRVHG RQ GULYLQJ 2Q WKH EDVLV RI WKH VFHQDULR ZRUN FDUULHG RXW IRU WKH UHSRUW LW VHHPV WKDW HPLVVLRQV IURP FDUV PD\ QHHG WR EH UHGXFHG HYHQPRUHWKDQLQGLFDWHGDERYH,QDGGLWLRQWRPHDVXUHVWDUJHWHGDWWKHVSHFL¿F HPLVVLRQV RI FDUV LW LV QHFHVVDU\ WR WDNH HIIHFWLYH PHDVXUHV WR LQÀXHQFH WKH WUDQVSRUWGHPDQGDQGPRGDOVSOLW
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%R[



5HGXFLQJDLUWUDQVSRUWHPLVVLRQV



$LUWUDQVSRUWDFWXDOO\DFFRXQWVIRUDUHODWLYHO\ORZSHUFHQWDJHRIWKHZRUOG¶VWRWDOGLUHFW FOLPDWH HPLVVLRQV DERXW  SHU FHQW +RZHYHU WKH ORDG JHQHUDWHG E\ DLUFUDIW WKURXJK QLWURJHQ R[LGHV DQG FRQFHQWUDWLRQ WUDLOV LV XS WR WZR WR IRXU WLPHV JUHDWHU WKDQ WKDW RI FDUERQ GLR[LGH HPLVVLRQV $OVR DLUFUDIW PD\ DFFHOHUDWH WKH IRUPDWLRQ RI FORXGV WKDW FRQWULEXWHWRJOREDOZDUPLQJ 7KHUDSLGJURZWKRIDLUWUDI¿FLVDOVRDSUREOHP)RUH[DPSOHEHWZHHQDQGDLU WUDI¿FHPLVVLRQVLQWKH(8LQFUHDVHGE\SHUFHQWZKLOHWKHFRPELQHGHPLVVLRQVRIWKH (8RWKHUZLVHUHPDLQHGDOPRVWVWDEOH (PLVVLRQVIURPDLUWUDI¿FFDQEHUHGXFHGIRULQVWDQFHE\LQFUHDVLQJWKHFDSDFLW\UDWHDQG E\ GHYHORSLQJ URXWLQJ DLU WUDI¿F FRQWURO DQG WHFKQRORJ\ &RQWLQXRXV GHVFHQW DSSURDFK &'$ FDQFXWHPLVVLRQVLQODQGLQJE\WRSHUFHQW-HWDLUOLQHUVZLWKHQHUJ\HI¿FLHQF\ UDWLQJVSHUFHQWEHWWHUWKDQDWSUHVHQWDUHH[SHFWHGWRFRPHRQWRWKHPDUNHWDURXQG +RZHYHUWKHUHSODFHPHQWUDWHLQWKHZRUOGZLGHDLUFUDIWÀHHWLVORZ $PDMRUSHUFHQWDJHRIFXUUHQWGRPHVWLFÀLJKWVLQ)LQODQGFDQEHUHSODFHGE\KLJKHUVSHHG UDLOVHUYLFHV7KHLQFOXVLRQRILQWHUQDWLRQDODLUWUDI¿FLQWKH(8HPLVVLRQVWUDGLQJV\VWHP LVDQLQFHQWLYHWRUDWLRQDOLVHÀ\LQJ5HPRYLQJWD[FRQFHVVLRQVIRUDLUOLQHVZRXOGKDYHD VLPLODUHIIHFW ,QWKHORQJUXQDOWHUQDWLYHIXHOVPLJKWEHRQHVROXWLRQ7KHDYLDWLRQLQGXVWU\LVDOUHDG\ WHVWLQJHQJLQHVWKDWUXQRQDPL[WXUHWKDWLVKDOIELRIXHO7KH,QWHUQDWLRQDO$LU7UDQVSRUW $VVRFLDWLRQ,$7$ KDVVHWWKHWDUJHWWKDWSHUFHQWRIDOOIXHOFRQVXPSWLRQVKRXOGEH FRYHUHGZLWKDOWHUQDWLYHIXHOVE\



Promoting public transport and bicycle and pedestrian trafﬁc 3XEOLFWUDQVSRUWRQO\DFFRXQWVIRUSHUFHQWRIDOOWULSVWDNHQDQGRQO\SHUFHQW RIWKHWRWDONLORPHWUDJHDWSUHVHQW$OPRVWKDOIRIDOOFRPPXWLQJE\VFKRROFKLOGUHQ DQGVWXGHQWVLVGRQHE\SXEOLFWUDQVSRUWZKLOHWKHFRUUHVSRQGLQJ¿JXUHIRUVKRSSLQJ DQGEXVLQHVVWULSVLVRQO\SHUFHQW3URPRWLQJWKHXVHRISXEOLFWUDQVSRUWDVZHOO DVSHGHVWULDQDQGELF\FOHWUDI¿FZLOOQRWRQO\UHGXFHWUDQVSRUWHPLVVLRQVEXWDOVR FXWGRZQRQFRQJHVWLRQQRLVHDQGDFFLGHQWVZKLOHLPSURYLQJPRELOLW\ 7KHSRSXODULW\RISXEOLFWUDQVSRUWFDQEHLQFUHDVHGE\PDNLQJFRQQHFWLRQVTXLFNHU E\LQFUHDVLQJWKHVXSSO\E\UHGXFLQJWLFNHWSULFHVDQGE\LPSURYLQJWKHTXDOLW\ RIWKHVHUYLFH7LFNHWSULFHVFDQEHUHGXFHGE\PDNLQJRSHUDWLRQVPRUHHI¿FLHQW DQGLQFUHDVLQJFRPSHWLWLRQE\FXWWLQJWD[HVVXFKDVWKHSXEOLFWUDQVSRUWIXHOWD[ DQG 9$7  DQG E\ LQFUHDVLQJ SXEOLF VXEVLGLHV ,PSURYLQJ SDUNDQGULGH IDFLOLWLHV ZLOOKHOSFDUGULYHUVVZLWFKWRSXEOLFWUDQVSRUW,QFUHDVLQJWKHDWWUDFWLYHQHVVRIWKH HPSOR\HUVXEVLGLVHGFRPPXWHUWLFNHWZRXOGLQFUHDVHWKHXVHRISXEOLFWUDQVSRUW IRUFRPPXWLQJ 3URPRWLQJ SXEOLF WUDQVSRUW DOVR UHTXLUHV LQYHVWPHQW SDUWLFXODUO\ LQ UDLO WUDFNV ,WLVYLWDOIRUERWKSDVVHQJHUDQGFDUJRWUDQVSRUWWREXLOGPRUHWUDFNVLQFOXGLQJ 107



¿FQHWZRUN7KHUH VKRXOG EH VDIH F\FOH SDUNLQJ IDFLOLWLHV DW VHUYLFH ORFDWLRQV DW VWDWLRQV DQG QHDU KRPHV ,QWHUQDWLRQDO H[SHULHQFHV LQGLFDWH WKDW LW LV XQOLNHO\ WKDW HPLVVLRQV FRXOG EH VLJQL¿FDQWO\UHGXFHGPHUHO\WKURXJKLQFHQWLYHVZLWKRXWVLPXOWDQHRXVUHVWULFWLRQV RQ FDU GULYLQJ LQ XUEDQ DUHDV 7KH PRVW HIIHFWLYH ZD\ RI LQÀXHQFLQJ WUDQVSRUW EHKDYLRXULVDFRPELQDWLRQRIVWLFNDQGFDUURWPDNLQJVXVWDLQDEOHVROXWLRQVPRUH DWWUDFWLYHDQGXQVXVWDLQDEOHVROXWLRQVOHVVDWWUDFWLYH+RZHYHUFDUWUDI¿FFDQQRW EHUHVWULFWHGLQDUHDVZKHUHDFDULVWKHRQO\IHDVLEOHWUDQVSRUWRSWLRQ %R[



6XPPHUFRWWDJHVDQGFOLPDWHSURWHFWLRQ



$ERXWIRXU¿IWKVRIWKHHQHUJ\FRQVXPSWLRQUHODWHGWROHLVXUHWLPHGZHOOLQJVLVFDXVHGE\ WUDQVSRUW)LQQVPDNHRYHUPLOOLRQWULSVWRDQGIURPVXPPHUFRWWDJHVHYHU\\HDU SHUFHQWRIWKHVHWULSVDUHPDGHE\SULYDWHFDUV6XPPHUFRWWDJHWULSVDFFRXQWIRUDERXW RQH¿IWKRIDOOOHLVXUHWULSVWDNHQLQ)LQODQG+RZHYHULWLVSRVVLEOHWKDWWULSVWRDQGIURP VXPPHUFRWWDJHVPD\UHSODFHRWKHUOHLVXUHWUDYHO 7KH FOLPDWH ORDG IURP OHLVXUHWLPH GZHOOLQJV KDV LQFUHDVHG EHFDXVH WKHUH DUH PRUH FRWWDJHVWKDQEHIRUHWKH\DUHODUJHUDQGWKH\DUHEHWWHUHTXLSSHG2QHLQ¿YH)LQQLVK VXPPHUFRWWDJHVLVKHDWHGWKURXJKRXWWKHZLQWHURIUHFHQWO\EXLOWFRWWDJHVPRUHWKDQ SHUFHQW6XPPHUFRWWDJHVFRQVXPHDERXW*:KRIHOHFWULFLW\SHU\HDU7ZRSHRSOH VWD\LQJDWDVXPPHUFRWWDJHUHJXODUO\SURGXFHURXJKO\WKHVDPHFOLPDWHORDGDVLIWKH\ À
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Aiming at an eco-efﬁcient urban structure 8UEDQ VWUXFWXUH LV UHOHYDQW LQ WHUPV RI HPLVVLRQV LQ PDQ\ ZD\V ,Q XUEDQ DQG EXLOW DUHDV D GLVSHUVHG VWUXFWXUH LQFUHDVHV WKH ORDG SHU UHVLGHQW IURP EXLOGLQJ DQGPDLQWDLQLQJWKHLQIUDVWUXFWXUHDQGGLVWULFWKHDWLQJIRUH[DPSOHLVGLI¿FXOWWR SURYLGH$GLVSHUVHGVWUXFWXUHDOVRLQFUHDVHVWKHFRVWRISURYLGLQJVHUYLFHVDQG WKHWLPHVSHQWLQWUDQVSRUW (VSHFLDOO\ LQ WKH XUEDQ DUHDV RI ODUJH FLWLHV EXW DOVR LQ RWKHU XUEDQ DUHDV D GLVSHUVHG VWUXFWXUH WUDQVODWHV LQWR ORQJ GLVWDQFHV EHWZHHQ KRPH ZRUN DQG VHUYLFHVWKHUHE\DGGLQJWRWKHWUDQVSRUWGHPDQG±RUPRUHDFFXUDWHO\FRPSXOVRU\ PRELOLW\:LWKORQJGLVWDQFHVELF\FOHDQGSHGHVWULDQWUDI¿FLVUDUHO\DQRSWLRQDQG WKHUHLVQRWHQRXJKRIDFXVWRPHUEDVHIRUZHOOIXQFWLRQLQJSXEOLFWUDQVSRUW)RU H[DPSOHLQVPDOOVXEXUEVRQWKHRXWVNLUWVRIWKH+HOVLQNLPHWURSROLWDQDUHDWKH FDUNLORPHWUDJHSHUUHVLGHQWLVIRXUWLPHVODUJHUWKDQLQWKHSHGHVWULDQDUHDVRI WKHODUJHFLWLHV &KDQJHVLQXUEDQVWUXFWXUHWDNHSODFHYHU\VORZO\2QFHEXLOWWKHVWUXFWXUHRID FRPPXQLW\JXLGHVDQGWRVRPHH[WHQWIRUFHVUHVLGHQWVWRPDNHFHUWDLQNLQGVRI FKRLFHVHYHQGHFDGHVODWHUDQGFKDQJLQJWKHVWUXFWXUHODWHULVH[WUHPHO\GLI¿FXOW :H PXVW FRQVFLRXVO\ EXLOG ORZHPLVVLRQ XUEDQ VWUXFWXUHV WRGD\ DQG ZH PXVW VHHNVXI¿FLHQWSROLFLHVDQGPHDVXUHVWRHQVXUHWKLV )LQQLVKVWXGLHVVKRZWKDWGLIIHUHQFHVLQVROXWLRQVIRUXUEDQVWUXFWXUHVPD\KDYHDQ LPSDFWRIXSWRSHUFHQWRQJUHHQKRXVHJDVHPLVVLRQVDWWKHUHJLRQDOOHYHODQG DVPXFKDVSHUFHQWDWWKHUHVLGHQWLDODUHDOHYHO,QGHQVHO\EXLOWXUEDQDUHDV WUDI¿FHPLVVLRQVSHUVTXDUHPHWUHRIGZHOOLQJVSDFHDUHWKHORZHVWLQVSDUVHO\ SRSXODWHG DUHDV WKH\ DUH FRQVLGHUDEO\ KLJKHU 977 7HFKQLFDO 5HVHDUFK &HQWUH RI)LQODQGHVWLPDWHVWKDWE\VORZLQJGRZQXUEDQVSUDZOWKHFDUNLORPHWUDJHLQ FRXOGEHUHGXFHGE\SHUFHQWFRPSDUHGZLWKWKHWUHQGOLNHO\WRRFFXU RWKHUZLVH 6XI¿FLHQW SRSXODWLRQ GHQVLW\ DQG GHYHORSPHQW FRUULGRUV LPSURYH WKH SRWHQWLDO IRUSXEOLFWUDQVSRUW$PLQLPXPRIUHVLGHQWVSHUKHFWDUHLVHQRXJKWRVXVWDLQ DZHOOIXQFWLRQLQJSXEOLFWUDQVSRUWV\VWHP+RZHYHUWKHSHUFHQWDJHRI)LQODQG¶V SRSXODWLRQ OLYLQJ LQ DUHDV VXFK DV WKLV KDV GHFOLQHG LQ WKH SDVW  \HDUV LQ DOO ODUJHDQGPHGLXPVL]HGXUEDQDUHDVH[FHSWIRU+HOVLQNL7KHDYHUDJHOHQJWKRID FRPPXWHLQ)LQODQGKDVDOVRPRUHWKDQGRXEOHGRYHUWKHSDVWWZRGHFDGHV (YHQDGHQVHO\EXLOWUHVLGHQWLDODUHDFDQEHVPDOOLQVFDOHDQGFRV\)RUH[DPSOH WKH/HKWRYXRULGLVWULFWRI.RQDODLQ+HOVLQNLFRQVLVWVRIWZRVWRUH\ZRRGHQKRXVHV \HWKDVDQDUHDGHQVLW\VLPLODUWRWKDWRIVVXEXUEVPDGHXSRIEORFNVRIÀDWV $ FRKHVLYH XUEDQ VWUXFWXUH GRHV QRW UHTXLUH DOO KRXVLQJ WR EH FRQFHQWUDWHG LQ ODUJHFLWLHV$QRSWLPXPFRPPXQLW\VL]HZLWKUHJDUGWRLQWHUQDOWUDI¿FLVRQWKH 109



¿F 7KLV UHTXLUHV UHJLRQDO DQG WUDQVSRUW SODQQLQJ (VSHFLDOO\ IXQFWLRQV WKDW JHQHUDWH KHDY\ SDVVHQJHUWUDI¿FPXVWEHSODFHGZLWKLQWKHH[LVWLQJXUEDQVWUXFWXUHRURWKHUZLVH DORQJJRRGSXEOLFWUDQVSRUWFRQQHFWLRQV,QWKH+HOVLQNLDUHDWKHNH\LVVXHLVWR PDNHWKHLPPHGLDWHYLFLQLW\RIVWDWLRQVDFRPIRUWDEOHDQGVDIHHQYLURQPHQW,W LVDOVRLPSRUWDQWWRLQFUHDVHMREVHOIVXI¿



Towards the zero-energy house 7KHUHDUHPRUHWKDQPLOOLRQEXLOGLQJVLQ)LQODQGPRVWRIWKHPUHVLGHQWLDO7KH EXLOGLQJVWRFNLVUHODWLYHO\QHZDQGLWVDQQXDOUHSODFHPHQWUDWHLVDERXWSHU FHQW'LVWULFWKHDWLQJLVWKHSULQFLSDOIRUPRIKHDWLQJEXWRLORUHOHFWULFKHDWLQJLV DOVRXVHGHVSHFLDOO\LQRQHIDPLO\KRXVHV ,PSURYLQJ WKH HQHUJ\ HI¿FLHQF\ RI EXLOGLQJV LV RQH RI WKH PRVW LPSRUWDQW DQG PRVW FRVWHIIHFWLYH ZD\V RI UHGXFLQJ HPLVVLRQV 2Q WKH RWKHU KDQG WKHUH DUH VRPHSDUWLFXODUFKDOOHQJHVLQWKHEXLOGLQJVHFWRU%XLOGLQJVWRFNLVORQJOLYHGDQG LWVUHSODFHPHQWUDWHLVYHU\VORZ7KHPDMRULW\RIWKHEXLOGLQJVFRQVWUXFWHGWRGD\ ZLOOVWLOOEHLQXVHLQ7KHGHFLVLRQVPDGHWRGD\ZLOOGHWHUPLQHLQSDUWKRZ FDUERQLQWHQVLYHDSDWK)LQODQGZLOOVHWRXWRQIRUWKHGHFDGHVWRFRPH
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2ZLQJWRWKHLPSRUWDQFHRIWKHVHFWRUDWDUJHWLVVHWWRPDNHWKHHQHUJ\XVHRI WKHHQWLUHEXLOGLQJVWRFNPRUHHI¿FLHQWVRWKDWLQWKHHQHUJ\FRQVXPSWLRQ RI EXLOGLQJV ZLOO EH DW OHDVW  SHU FHQW OHVV WKDQ DW SUHVHQW ,Q  HQHUJ\ FRQVXPSWLRQZLOOEHSHUFHQWOHVVDQGLQSHUFHQWOHVVWKDQDWSUHVHQW 7KHHQHUJ\FRQVXPSWLRQRIWKHEXLOGLQJVWRFNLVUHGXFHGE\HQHUJ\HI¿FLHQWQHZ EXLOGLQJVUHPRYDORIWKHROGVWRFNDQGUHQRYDWLRQVWRLPSURYHHQHUJ\HI¿FLHQF\ 7KH HQHUJ\ HI¿FLHQF\ RI QHZ EXLOGLQJV FDQ EH LQÀXHQFHG WKURXJK EXLOGLQJ UHJXODWLRQVLVVXHGE\WKH0LQLVWU\RIWKH(QYLURQPHQWE\GHFUHH7KH0LQLVWU\KDV GHFLGHGWRWLJKWHQWKHHQHUJ\FRQVXPSWLRQVWDQGDUGVE\SHUFHQWDVRI 7KHDLPLVWRWLJKWHQWKHVWDQGDUGVE\DIXUWKHUSHUFHQWLQ$WWKHVDPH WLPHUHJXODWLRQEDVHGRQRYHUDOOHQHUJ\FRQVXPSWLRQZLOOEHLQWURGXFHGDQGWKH LPSDFWWKDWWKHKHDWLQJPHWKRGKDVRQHPLVVLRQVZLOOEHWDNHQLQWRDFFRXQW 7KHSURSRVHGUHIRUPVZLOOJUDGXDOO\UHGXFHHQHUJ\FRQVXPSWLRQLQQHZEXLOGLQJV WRDVXEVWDQWLDOO\ORZHUOHYHO+RZHYHUEXLOGLQJWHFKQRORJ\FDQHQDEOHHYHQPRUH HQHUJ\HI¿¿FLHQF\ HJ GHYLFH FRQWURO DQG PRQLWRULQJDQGFRQVXPSWLRQPHDVXULQJDQGELOOLQJ $ORQJVLGHLPSURYLQJHQHUJ\ HI¿FLHQF\ WKH TXDOLW\ DQG KHDOWKDVSHFWV RI EXLOGLQJ FRQVWUXFWLRQ PXVW DOVR EH LPSURYHG 7KHJUHDWHVWFKDOOHQJHOLHVLQWKHH[LVWLQJEXLOGLQJVWRFN,QWKHVLQSDUWLFXODU DQG LQ WKH V WRR D VLJQL¿FDQW QXPEHU RI UHVLGHQWLDO EXLOGLQJV ZLOO UHDFK PRGHUQLVDWLRQDJH+RZHYHUVRIDUHQHUJ\HI¿FLHQF\KDVQRWEHHQFRQVLGHUHGLQ UHQRYDWLRQSURMHFWVWRDQ\JUHDWH[WHQW%XLOGLQJFRGHVDUHJHQHUDOO\FRQVLGHUHG DUDWKHULQDGHTXDWHPHDQVRIJXLGDQFHDVUHJDUGVWKHH[LVWLQJEXLOGLQJVWRFN2Q WKHRWKHUKDQGLQSUDFWLFHLWLVLPSRVVLEOHWRH[SHGLWHLPSURYHPHQWVLQHQHUJ\ HI¿FLHQF\ WR DQ\ VLJQL¿FDQW H[WHQW WKURXJK SXEOLF VXEVLGLHV ZKHQ  PLOOLRQ KRPHVDUHLQYROYHG 111



,Q'HQPDUN WKHUH LVDUHTXLUHPHQW WR LPSURYH HQHUJ\HI¿FLHQF\ LQFRQQHFWLRQ ZLWKUHQRYDWLRQVDQGRWKHUVLJQL¿FDQWDOWHUDWLRQVHJUHSODFHPHQWRIGRRUVDQG ZLQGRZV RU LQVWDOODWLRQ RI D KHDW UHFRYHU\ V\VWHP  DQG DQ (8 UHIRUP WR WKLV HIIHFWLVEHLQJSUHSDUHG,QGHHGWKHUHLVUHDVRQWRDXJPHQWEXLOGLQJUHJXODWLRQV LQ RUGHU WR UHTXLUH LPSURYHPHQW RI HQHUJ\ HI¿FLHQF\ LQ UHQRYDWLRQV RI H[LVWLQJ EXLOGLQJV $FFRUGLQJ WR WKH (QHUJ\ (I¿FLHQF\ &RPPLWWHH WKH HQHUJ\ HI¿FLHQF\ RI WKH H[LVWLQJ EXLOGLQJ VWRFN FRXOG EH LPSURYHG E\  WR  SHU FHQW (QHUJ\ VWDQGDUGVVKRXOGDOVREHH[WHQGHGWRDSSO\WRQHZOHLVXUHWLPHGZHOOLQJV 6XI¿FLHQWPHDQVPXVWEHHQVXUHGWRVXSSRUWHQHUJ\UHYLHZVDQGHQHUJ\HI¿FLHQF\ UHQRYDWLRQVHVSHFLDOO\IRUORZLQFRPHKRXVHKROGV,WPXVWDOVREHDFNQRZOHGJHG WKDWLQVRPHFDVHVWKHPRVWVXVWDLQDEOHDQGFRVWHIIHFWLYHVROXWLRQLVVLPSO\WR WHDUGRZQDQROGHQHUJ\LQHI¿FLHQWEXLOGLQJDQGFRQVWUXFWDQHZRQH%HFDXVH SDWWHUQVRIXVHKDYHDPDMRULPSDFWRQFRQVXPSWLRQLQIRUPDWLRQDQGJXLGDQFH IRUUHVLGHQWVDUHDOVRQHHGHG $FFRUGLQJWRDFRPSDULVRQFRQGXFWHGE\WKH)LQQLVK(QYLURQPHQW,QVWLWXWHEORFNV RIÀDWVXVHRQDYHUDJHN:KLQKHDWLQJSHUVTXDUHPHWUHRIGZHOOLQJ$VSHU WKH VDPH FRPSDULVRQ WKH DYHUDJH FRQVXPSWLRQ LQ VLQJOHIDPLO\ DQG WHUUDFHG KRXVHVLVVLJQL¿FDQWO\ORZHUN:KSHUVTXDUHPHWUHRIGZHOOLQJ7KLVGLIIHUHQFH LVH[SODLQHGE\WKHKHDWLQJUHTXLUHGIRUVWDLUFDVHVKDOOZD\VDQGVWRUDJHVSDFH IRUH[DPSOH&RQVXPSWLRQFDQSDUWO\EHUHGXFHGE\ÀDWVSHFL¿FKHDWLQJHQHUJ\ FRQVXPSWLRQPHWHUVDQGLQYRLFLQJ &RPSOHWHO\ QHZ PHDVXUHV VKRXOG DOVR EH FRQVLGHUHG 6XFK PHDVXUHV FRXOG LQFOXGHGLIIHUHQWLDWLQJUHDOHVWDWHWD[DQGSORWUHQWDFFRUGLQJWRWKHHQHUJ\VRXUFH DQGHQHUJ\HI¿FLHQF\RIWKHEXLOGLQJRQWKHSORWRUJUDQWLQJH[WUDEXLOGLQJULJKWV LQH[FKDQJHIRUVXEVWDQWLDOLPSURYHPHQWVLQHQHUJ\HI¿FLHQF\RUIRUWKHDGRSWLRQ RIDFOLPDWHIULHQGO\HQHUJ\VRXUFH([SDQGLQJWKHVFRSHRIDSSOLFDWLRQRIHQHUJ\ FHUWL¿FDWHVDQGDZDUHQHVVUDLVLQJFDPSDLJQVZRXOGVXSSRUWWKLVWRR $SDUWIURPWKHFRQVXPSWLRQRIKHDWLQJHQHUJ\WKHPHWKRGIRUSURGXFLQJKHDWDOVR DIIHFWV KHDWLQJUHODWHG HPLVVLRQV (VSHFLDOO\ LQ VLQJOHIDPLO\ KRXVHV HPLVVLRQV FDQEHUHGXFHGFRQVLGHUDEO\E\XVLQJORFDOUHQHZDEOHHQHUJ\VRXUFHVVXFKDV SHOOHWVKHDWSXPSVDQGVRODUFROOHFWRUV %HVLGHV LPSURYLQJ HQHUJ\ HI¿FLHQF\ ORZHPLVVLRQ KHDWLQJ PHWKRGV PXVW EH SURPRWHG7KHXVHRIIRVVLOIXHOVDQGGLUHFWHOHFWULFKHDWLQJLQDOOEXWWKHPRVW HQHUJ\HI¿FLHQW EXLOGLQJV PXVW EH JUDGXDOO\ SKDVHG RXW $V HQHUJ\HI¿FLHQW FRQVWUXFWLRQ EHFRPHV PRUH FRPPRQ EXLOGLQJVSHFL¿F VROXWLRQV ZLOO LQFUHDVH DORQJVLGHGLVWULFWKHDWLQJ6XVWDLQDEOHKHDWLQJPHWKRGVFDQEHSURPRWHGWKURXJK DFRPELQDWLRQRIDZDUHQHVVUDLVLQJLQFHQWLYHVWD[HVDQGEXLOGLQJUHJXODWLRQV
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%R[



:RRGFRQVWUXFWLRQDQGWKHFOLPDWH



$OVRPDWHULDOVUHSUHVHQWDFRPSRQHQWLQWKHFOLPDWHORDGDWWULEXWDEOHWREXLOGLQJV:RRGHQ VWUXFWXUHVUHTXLUHOHVVHQHUJ\WRIDEULFDWHWKDQFRQFUHWHRQHVDQGZKHQXVLQJZRRGWKH VHFRQGDU\ÀRZVFDQEHXVHGWRSURGXFHHQHUJ\ ,QSULQFLSOHZRRGHQEXLOGLQJVFDQEHVDLGWRELQGFDUERQIURPWKHIRUHVWV7KH)LQQLVK )RUHVW5HVHDUFK,QVWLWXWH0HWOD HVWLPDWHVWKDW)LQODQG¶VH[LVWLQJZRRGHQEXLOGLQJVVWRUH PRUH FDUERQ WKDQ LWV DQQXDO QDWLRQDO FDUERQ GLR[LGH HPLVVLRQV :RRG FRQVWUXFWLRQ FDQ DOVRKDYHH[SRUWSRWHQWLDO $1RUGLFVWXG\FRPSDUHGWZRDOWHUQDWLYHFRQVWUXFWLRQSURMHFWVWKDWGLIIHUHGRQO\LQWKDW RQHPD[LPLVHGWKHXVHRIZRRGVWUXFWXUHVDQGWKHRWKHUWKHXVHRIFRQFUHWHVWUXFWXUHV 2YHUD\HDUSHULRGWKHFRQFUHWHDOWHUQDWLYHZDVUHFNRQHGWRKDYHJHQHUDWHGNJ RIFDUERQGLR[LGHSHUVTXDUHPHWUHRIÀRRUDUHD7KHZRRGDOWHUQDWLYHE\FRQWUDVWZRXOG DFWXDOO\VDYHNJRIFDUERQGLR[LGHSHUVTXDUHPHWUHRIÀRRUDUHD0D[LPL]LQJWKHXVH RIZRRGLQQHZEXLOGLQJVFRXOGFXW)LQODQG¶VDQQXDOHPLVVLRQVE\DERXWSHUFHQW



Climate-friendly food choices )RRGV JHQHUDWH YHU\ GLIIHUHQW HPLVVLRQ ORDGV DQG GLIIHUHQW SURGXFWV JHQHUDWH HPLVVLRQVDWGLIIHUHQWVWDJHVLQWKHLUOLIHF\FOH,QWKHFDVHRIFKHHVHIRUH[DPSOH DERXWWKUHHIRXUWKVRILWVFOLPDWHLPSDFWRULJLQDWHVLQDJULFXOWXUH$VIRUEHHUWKH JUHDWHVW ORDG FRPHV IURP GLVWULEXWLRQ DQG WUDGH ZKLOH WKH FUHDP\ SRWDWR DQG FKHHVHFDVVHUROH¶VODUJHVWFOLPDWHLPSDFWLVFDXVHGE\LWVFROGVWRUDJHLQWKHVKRS &RQVXPHUEHKDYLRXULVDOVRUHOHYDQW,IRDWPHDOLVSUHSDUHGRQDQHOHFWULFVWRYH WKHFRRNLQJLVUHVSRQVLEOHIRUWKHPDMRULW\RIWKHRYHUDOOHPLVVLRQVRIWKH¿¿FLHQWZLWKJOREDOZDUPLQJDQGWKHXVHRI UHQHZDEOHHQHUJ\LQFUHDVHV
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)LJXUH



([DPSOHVRIWKHFDUERQEDODQFHRIIRRGV



kg of CO2 eq./kg of product



35 30 25 20 15 10



apple



wheat



potato



cucumber/tomato



bread



milk



rice



margarine



chicken



pork



cheese



0



beef



5



5DQJHVRIYDULDWLRQIRUWKHFDUERQEDODQFHRIVRPHIRRGVHVWLPDWHGRQWKHEDVLVRIYDULRXVVWXGLHV



6RXUFH.DWDMDMXXUL-XKD0DWWL



*HQHUDOO\SURGXFWVRIDQLPDORULJLQJHQHUDWHWKHODUJHVWFOLPDWHORDG$FFRUGLQJWR DUHSRUWE\WKH81)RRGDQG$JULFXOWXUH2UJDQL]DWLRQ)$2 OLYHVWRFNKXVEDQGU\ LVUHVSRQVLEOHIRURQH¿IWKRIDOOHPLVVLRQVZRUOGZLGH±ÀLJKWWRDKROLGD\GHVWLQDWLRQLQVRXWKHUQ (XURSH$GLHWFRQVLVWLQJPRVWO\RUZKROO\RIYHJHWDULDQIRRGLVDOVRDFOLPDWH IULHQGO\FKRLFH 7KHUH DUH SDUWO\ FRQWUDGLFWRU\ HVWLPDWHV UHJDUGLQJ WKH FOLPDWH ORDGV RI RUJDQLF IRRGV1RDUWL¿FLDOQLWURJHQIHUWLOLVHUVDUHXVHGLQRUJDQLFIDUPLQJZKLFKUHGXFHV DJULFXOWXUDO QLWURXV R[LGH HPLVVLRQV (QHUJ\ FRQVXPSWLRQ LV DOVR UHGXFHG LQ 114



6ZHGLVK DJULFXOWXUH IRU H[DPSOH IHUWLOLVHU SURGXFWLRQ DFFRXQWV RQ DYHUDJH IRU DERXWSHUFHQWRIWKHWRWDOHQHUJ\FRQVXPSWLRQ 2QWKHRWKHUKDQGWKH\LHOGLQRUJDQLFDJULFXOWXUHLVORZHUPHDQLQJWKDWPRUH ¿HOGDUHDPRUHDQLPDOVDQGPRUHRSHUDWLQJRIPDFKLQHU\DUHQHHGHGWRSURGXFH WKHVDPHDPRXQWRIIRRG7KLVLQWXUQLQFUHDVHVWKHOHYHORIHPLVVLRQV+RZHYHU IRUYDULRXVRWKHUHQYLURQPHQWDOUHDVRQVLWLVSULQFLSDOO\UHFRPPHQGDEOHWRIDYRXU RUJDQLFSURGXFWV &RQVXPHUV FDQ EH DGYLVHG WRZDUGV PDNLQJ VXVWDLQDEOH FKRLFHV E\ SURYLGLQJ UHOLDEOHDQGDFFHVVLEOHLQIRUPDWLRQRQWKHFOLPDWHLPSDFWRIYDULRXVIRRGV7KH QXWULWLRQµSODWHPRGHO¶FRXOGEHMRLQHGE\DFOLPDWHIULHQGO\µSODWHPRGHO¶,QWKH IXWXUH¿QDQFLDOSROLFLHVDQGPHDVXUHVFRXOGDOVREHXVHGWRHQFRXUDJHFRQVXPHUV WRPDNHFOLPDWHIULHQGO\FKRLFHV 0DVVFDWHULQJKDVDVXEVWDQWLDOLPSDFWRQIRRGFKRLFHV6RPH(85PLOOLRQLV VSHQWRQSXEOLFVHFWRUPDVVFDWHULQJLQ)LQODQGHYHU\\HDUZLWKQHDUO\PLOOLRQ SRUWLRQV VHUYHG &OLPDWHIULHQGO\ FKRLFHV VKRXOG EH IDYRXUHG LQ PDVV FDWHULQJ WRR7KHVLPSOHVWDQGFKHDSHVWZD\WRUHGXFHWKHHQYLURQPHQWDOORDGRIIRRGLV WRPLQLPLVHZDVWDJH %R[



5HGXFLQJHPLVVLRQVLQWKHZDVWHPDQDJHPHQWVHFWRU



7KHZDVWHPDQDJHPHQWVHFWRUJHQHUDWHVSHUFHQWRIDOOJUHHQKRXVHJDVHPLVVLRQVWKLV SHUFHQWDJH KDV GHFUHDVHG VXEVWDQWLDOO\ VLQFH WKH ZLGHVSUHDG LQWURGXFWLRQ RI PHWKDQH UHFRYHU\ DW ODQG¿OO VLWHV +RZHYHU WKHUH DUH VWLOO VXEVWDQWLDO DQG LQ PDQ\ FDVHV FRVW HIIHFWLYHZD\VRIDFKLHYLQJIXUWKHUHPLVVLRQUHGXFWLRQVLQZDVWHPDQDJHPHQW 7KH PRVW VXVWDLQDEOH ZD\ LV DFFRUGLQJ WR WKH ZDVWH KLHUDUFK\ WR UHGXFH WKH DPRXQW RI ZDVWH SURGXFHG DQG WR LPSURYH PDWHULDO HI¿FLHQF\ 5HXVH DQG UHF\FOLQJ FDQ VWLOO EH VLJQL¿FDQWO\LQFUHDVHG ,WLVDOVRMXVWL¿DEOHWRXVHZDVWHIRUHQHUJ\SURGXFWLRQ%LRZDVWHFDQEHXVHGWRSURGXFH ELRJDV RU HWKDQRO &RLQFLQHUDWLRQ RI VRUWHG ZDVWH DW HQHUJ\ SODQWV JHQHUDWHV PRUH HOHFWULFLW\ WKDQ PDVV LQFLQHUDWLRQ RI PL[HG ZDVWH WKLV FDQ EH XVHG WR UHSODFH PDUJLQDO HOHFWULFLW\ ZKLFK KDV D KLJK FOLPDWH ORDG 7KH XOWLPDWH WDUJHW LV WKDW WKH SUHVHQWIRUP ODQG¿OOLQJRIZDVWHZLOOQRORQJHUEHQHFHVVDU\LQWKHIXWXUH
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Information to support choices 7RVXSSRUWDORZHPLVVLRQZD\RIOLIHSHRSOHQHHGDFFHVVLEOHLQGHSHQGHQWDQG UHOLDEOHLQIRUPDWLRQRQWKHFOLPDWHLPSDFWVRIFKRLFHVLQWKHLUHYHU\GD\OLYHV7KLV LQIRUPDWLRQVKRXOGEHHDVLO\DYDLODEOHRQWKHRQHVWRSVKRSSULQFLSOHDWDVLQJOH ZHEVLWHWKURXJKDVLQJOHHPDLODGGUHVVDQGWKURXJKDVLQJOHSKRQHQXPEHU 6RPH HQHUJ\FRQVXPLQJ GHYLFHV VXFK DV UHIULJHUDWLRQ HTXLSPHQW ZDVKLQJ PDFKLQHVDQGODPSVQRZKDYHDQHQHUJ\ODEHO7KLVVHYHQVWHSFRORXUHGVFDOH LQGLFDWHVKRZPXFKHQHUJ\WKHGHYLFHFRQVXPHV,WKDVJXLGHGFRQVXPHUFKRLFHV VRWKDWWKHPRVWLQHI¿FLHQWSURGXFWVKDYHGLVDSSHDUHGIURPWKHPDUNHWDQGWKHUH LVQRZDZLGHUUDQJHRIDYDLODELOLW\DWWKHHQHUJ\HI¿FLHQWHQGRIWKHVFDOH (QHUJ\ ODEHOOLQJ KDV EHHQ H[WHQGHG IURP HOHFWULFDO HTXLSPHQW WR VRPH KRPHV DQG)LQODQGLVSUHSDULQJWRH[WHQGLWWRFDUV7KLVODEHOOLQJVKRXOGEHH[WHQGHGWR DOOGHYLFHVDQGSURGXFWVWKDWFRQVXPHHQHUJ\7KHFODVVL¿FDWLRQFULWHULDVKRXOGEH XSGDWHGUHJXODUO\DQGWKHODEHOOLQJGHYHORSHGWRLQGLFDWHFOHDUO\ZKLFKSURGXFWV DUHWKHPRVWHQHUJ\HI¿FLHQW 7RGD\LWLVSDUWLFXODUO\GLI¿FXOWIRUFRQVXPHUVWRFRPSDUHWKHFOLPDWHLPSDFWRI YDULRXVFRQVXPHUJRRGV7KLVLQIRUPDWLRQFRXOGEHSUHVHQWHGVLPSO\LQWKHIRUP RI D FOLPDWH ODEHO RU HPLVVLRQ VSHFL¿FDWLRQ VKHHW OLVWLQJ WKH HPLVVLRQV FUHDWHG WKURXJK WKH SURGXFWLRQ DQG XVH RI WKH SURGXFW $ FOLPDWH ODEHO FRXOG VXSSRUW HPLVVLRQUHGXFWLRQVLQVHYHUDOZD\V ‡ E\ UHTXLULQJ FRPSDQLHV WR GHWHUPLQH WKH OLIHF\FOH FOLPDWH LPSDFWV RI WKHLU SURGXFWV ‡ E\HQFRXUDJLQJFRPSDQLHVWRGHYHORSORZHPLVVLRQSURGXFWV ‡ E\GUDZLQJSXEOLFDWWHQWLRQWRWKHFOLPDWHLPSDFWRIFRQVXPSWLRQDQG ‡ E\ JXLGLQJ FRQVXPHU VHOHFWLRQ WRZDUGV ORZHPLVVLRQ SURGXFWV DQG SURGXFW JURXSV
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)LJXUH



$QH[DPSOHRIDSRVVLEOHFOLPDWHODEHO Product group



Laundry detergents AB11 Climate impacts of the product for the entire production chain up to the shop shelf. The ﬁgures describe the range of variation for the climate impact.



Product purchased



Product identiﬁcation code



Use



300–700



120–130 50–100 The website www.ilmastomerkki.ﬁ would serve as the homepage for the consumeroriented label and the manufacturer-oriented climate report system. The site would also contain information on how to reduce climate impacts during product use.



g CO2 eq



Waste



Climate impacts during typical use. These ﬁgures are printed in a lighter colour because the real climate impacts during use vary widely and may even deviate from this range calculated for typical situations.



Climate impact during a typical waste phase.



ilmastomerkki.ﬁ Figure: Ari Nissinen, Finnish Environment Institute (SYKE)
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%R[ (YHQVPDOOFKRLFHVPDWWHU ,WLVRIWHQLPDJLQHGWKDWUHGXFLQJHPLVVLRQVLVODERULRXVDQGH[SHQVLYH+RZHYHULQPDQ\ FDVHVDOOLWUHTXLUHVLVDELWRIWKLQNLQJDQGDFKDQJHRIKDELWV6HYHUDOHYHU\GD\DFWLRQV RQHFDQWDNHWRUHGXFHHPLVVLRQVDOVRVDYHPRQH\ ,I)LQODQG¶¿FDQWFKDQJHVPXVWWDNH SODFHLQVRFLHW\VRWKDWFLWL]HQVFDQPDNHVXI¿FLHQWO\VXVWDLQDEOHFKRLFHV



The Government’s policies ‡ $OORZDQFHLVPDGHIRULQYHVWPHQWVUHTXLUHGWRDWWDLQORQJWHUPHPLVVLRQJRDOV LQSXEOLFWUDQVSRUW)XQGLQJIRUWUDQVSRUWURXWHVLVLQFUHDVHGDQGDOORFDWHGWR VXVWDLQDEOHWUDQVSRUWSURMHFWV ‡ 7KHHVWDEOLVKPHQWRIQDWLRQDODQGUHJLRQDOPRELOLW\VHUYLFHFHQWUHVLVSURPRWHG ,QWHOOLJHQWWUDI¿FVROXWLRQVDUHDSSOLHGZLGHO\LQRUGHUWRUHGXFHHPLVVLRQV ‡ 7KHDGRSWLRQRIORZHPLVVLRQYHKLFOHVLVSURPRWHGWKURXJKWD[DQGVWDQGDUGV LQFHQWLYHV 3LORW SURMHFWV WR VSHHG XS WKH LQWURGXFWLRQ RI HOHFWULF FDUV DUH ODXQFKHG ‡ $WDUJHWVHWLVWKDWVSHFL¿FHPLVVLRQVIURPFDUVZLOOQRWH[FHHG±J&2NP LQ±JLQDQG±JLQ,IYHKLFOHWHFKQRORJ\GHYHORSV IDVWHQRXJKSURYLVLRQLVPDGHIRUHYHQPRUHUDSLGHPLVVLRQUHGXFWLRQV ‡ 6XVWDLQDEOH ELRIXHOV SURGXFHG IURP ZDVWH RU RWKHU UDZ PDWHULDOV WKDW GR QRW FRPSHWH ZLWK IRRG SURGXFWLRQ DUH IDYRXUHG 3ROLFLHV DQG PHDVXUHV DUH DOORFDWHG DFFRUGLQJ WR WKH FDUERQ EDODQFH RI HDFK IXHO DQG XQVXVWDLQDEOH RSWLRQVDUHDEDQGRQHG ‡ 0RUH UHVHDUFK LV FRQGXFWHG RQ KRZ XUEDQ VWUXFWXUHV LQÀXHQFH HPLVVLRQV ,QIRUPDWLRQ DQG SODQQLQJ WRROV LOOXVWUDWLQJ FOLPDWH LPSDFWV DUH SURGXFHG WR KHOSLQXUEDQDQGUHJLRQDOSODQQLQJ ‡ ,Q XUEDQ DUHDV UHJLRQDO FRRSHUDWLRQ LV SURPRWHG LQ XUEDQ DQG WUDQVSRUW SODQQLQJDQGLQWKHVLWLQJRIVHUYLFHVDQGMREV7KHSRWHQWLDORISROLFLHVDQG PHDVXUHVWRDOOHYLDWHWKHFOLPDWHLPSDFWRIXUEDQVWUXFWXUHLVVWXGLHG
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‡ 3ODQQLQJJXLGDQFHLVHQKDQFHGLQXUEDQDUHDVLQRUGHUWRLPSURYHFRKHVLRQ RI WKH XUEDQ VWUXFWXUH 7KH SRWHQWLDO RI ORFDO DXWKRULWLHV WR VWHHU GLVSHUVHG FRQVWUXFWLRQWRZDUGVYLOODJHDQGPXQLFLSDOFHQWUHVLVH[SORUHGDQGVXSSRUWHG ‡ &RPIRUWDEOH DQG KXPDQVFDOH IRUPV RI KRXVLQJ FRQVLVWHQW ZLWK D FRKHVLYH XUEDQVWUXFWXUHDUHGHYHORSHGDQGDGRSWHG:RRGFRQVWUXFWLRQLVSURPRWHG ‡ 7KHWDUJHWVHWLVWRLPSURYHWKHHI¿FLHQF\RIHQHUJ\XVHLQWKHHQWLUHEXLOGLQJ VWRFNVRWKDWLQWKHHQHUJ\FRQVXPSWLRQRIEXLOGLQJVZLOOEHDWOHDVW SHUFHQWOHVVWKDQDWSUHVHQW,QHQHUJ\FRQVXPSWLRQZLOOEHSHUFHQW OHVVDQGLQSHUFHQWOHVVWKDQDWSUHVHQW ‡ 7KHHQHUJ\VWDQGDUGVIRUQHZEXLOGLQJVZLOOEHUHYLVHGDIWHUWRIDFLOLWDWH DJUDGXDOWUDQVLWLRQWRSDVVLYHKRXVHV=HURDQGSOXVHQHUJ\FRQVWUXFWLRQZLOO EHSURPRWHGWKURXJKUHVHDUFKDQGGHYHORSPHQWSLORWSURMHFWVDQG¿QDQFLDO SROLFLHVDQGPHDVXUHV ‡ 6XEVWDQWLDO LPSURYHPHQWV LQ HQHUJ\ HI¿FLHQF\ ZLOO EH UHTXLUHG LQ H[WHQVLYH UHQRYDWLRQ SURMHFWV LQ H[LVWLQJ EXLOGLQJV 0HDVXUHV DUH WDNHQ WR HQVXUH WKDW OHLVXUHWLPHGZHOOLQJVEHFRPHPRUHHQHUJ\HI¿FLHQW ‡ 0RUH UHVHDUFK DQG LQIRUPDWLRQ VKDULQJ ZLOO EH XQGHUWDNHQ FRQFHUQLQJ WKH FOLPDWHLPSDFWRIIRRG7KHSRWHQWLDOIRUXVLQJ¿QDQFLDOSROLFLHVDQGPHDVXUHV WRIDYRXUFOLPDWHIULHQGO\IRRGFKRLFHVLVH[SORUHG ‡ (IIRUWVDUHPDGHWRFXWIRRGZDVWDJHLQKDOIDWWKHPLQLPXP ‡ 5HF\FOLQJDQGHQHUJ\XVHRIZDVWHDQGSUHYHQWLRQRIZDVWHSURGXFWLRQDUH VXEVWDQWLDOO\LQFUHDVHG7KHSUHVHQWIRUPODQG¿OOLQJRIZDVWHZLOOJUDGXDOO\EH DEDQGRQHG ‡ ,QIRUPDWLRQFRQFHUQLQJWKHFOLPDWHLPSDFWVRIHYHU\GD\FKRLFHVZLOOEHPDGH HDVLO\DYDLODEOHWRFLWL]HQVRQWKHRQHVWRSVKRSSULQFLSOH6XI¿FLHQWUHVRXUFHV DUHHQVXUHGIRUDZDUHQHVVUDLVLQJ ‡ 7KHH[WHQGHGDSSOLFDWLRQRIHQHUJ\ODEHOVLQWKH(8LVSURPRWHGVRWRRWKH GHYHORSPHQW DQG SLORWLQJ RI FOLPDWH ODEHOV RQ SURGXFWV 7KH OHDVW HQHUJ\ HI¿FLHQW RI¿FH HTXLSPHQW DQG KRXVHKROG GHYLFHV ZLOO EH UHPRYHG IURP WKH PDUNHWWKURXJKHI¿FLHQF\QRUPV
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8 ADAPTATION TO CLIMATE CHANGE 7KH GLUHFW LPSDFW RI PRGHUDWH FOLPDWH FKDQJH ZLOO SUREDEO\ QRW EH H[FHVVLYHO\ ODUJH LQ )LQODQG +RZHYHU LQ D JOREDOO\ LQWHUGHSHQGHQW ZRUOG SUREOHPV HOVHZKHUH DUH UHÀ¿UVWSODFH+RZHYHULWLVQRWHQRXJKVLQFHPDQ\ HPLVVLRQVKDYHDORQJOLIHWLPHDQGVRPHGHJUHHRIFOLPDWHFKDQJHLVLQHYLWDEOH LQ DQ\ FDVH (YHQ LI WKH ZRUOG¶V WRWDO HPLVVLRQV ZHUH FXW WR ]HUR LPPHGLDWHO\ WKHJOREDOPHDQWHPSHUDWXUHZRXOGVWLOOFRQWLQXHWRULVHE\DERXWKDOIDGHJUHH &HOVLXVEHFDXVHRIWKHJUHHQKRXVHJDVHVDOUHDG\LQWKHDWPRVSKHUH7KHUHIRUH ERWKPLWLJDWLRQDQGDGDSWDWLRQDUHQHHGHG 7KHORZHUWKHOHYHODWZKLFKJOREDOZDUPLQJFDQEHFXUWDLOHGWKHOHVVDGDSWDWLRQ ZLOOEHQHHGHG6LPLODUO\WKHPRUHDJJUHVVLYHO\WKHFOLPDWHNHHSVZDUPLQJWKH PRUHVXEVWDQWLDOPRUHGLI¿FXOWDQGPRUHH[SHQVLYHWKHDGDSWDWLRQZLOOEH
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)LJXUH



&OLPDWHSURWHFWLRQKHOSVPLWLJDWHJOREDOZDUPLQJDQGDGDSWDWLRQ KHOSVFRSHZLWKLWVLPSDFWV



IMPACTS



World with climate change but without climate change policies



Impact of climate change Effects of mitigation



World with climate change and mitigation



Effects of adaptation



World with climate change, mitigation and adaptation



Residual impacts of climate change



TIME



6RXUFH (XURSHDQ &RPPLVVLRQ  :LQQLQJ WKH EDWWOH DJDLQVW JOREDO FOLPDWH FKDQJH &RPPLVVLRQ6WDII:RUNLQJ3DSHU%DFNJURXQGSDSHUS



7KHEHQH¿
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How much warmer will Finland become? ,Q WKH FRXUVH RI WKH WK FHQWXU\ )LQODQG¶V DYHUDJH WHPSHUDWXUH URVH E\  GHJUHHV,QWKHIXWXUHWKHFOLPDWHZLOOEHFRPHZDUPHUDQGUDLQLHU%\WKH DYHUDJH WHPSHUDWXUH ZLOO ULVH E\ DERXW WZR GHJUHHV &HOVLXV %RWK WKH ZDUPHU WHPSHUDWXUHVDQGWKHLQFUHDVHGUDLQIDOOZLOOEHFOHDUO\PRUHQRWLFHDEOHLQZLQWHU WKDQLQVXPPHU )LJXUH



(VWLPDWHGWUHQGLQ)LQODQG¶VDYHUDJHWHPSHUDWXUH
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(VWLPDWHGWUHQGLQ)LQODQG¶VDQQXDODYHUDJHWHPSHUDWXUHGXULQJWKLVFHQWXU\,QVFHQDULR$HPLVVLRQV FRQWLQXHWRLQFUHDVHUDSLGO\,QVFHQDULR%HPLVVLRQVDUHUHVWULFWHGHIIHFWLYHO\6FHQDULR$%LOOXVWUDWHV DPL[EHWZHHQWKHWZRVFHQDULRV



6RXUFH 1HYDQOLQQD +HLNNL HG   0XXWDPPH LOPDVWRD ,OPDWLHWHHQ ODLWRNVHQ WXWNLMRLGHQNDWVDXVLOPDVWRQPXXWRNVHHQ>:HDUHFKDQJLQJWKHFOLPDWH$UHYLHZRIFOLPDWH FKDQJH E\ UHVHDUFKHUV RI WKH )LQQLVK 0HWHRURORJLFDO ,QVWLWXWH@ .DUWWDNHVNXV 3RUYRR S



:DUPLQJZLOOSURJUHVVIDVWHUWKDQDYHUDJHLQWKHQRUWKHUQUHJLRQVRIWKHJOREH LQFOXGLQJ)LQODQG(YHQLIJOREDOZDUPLQJZHUHOLPLWHGWRWZRGHJUHHV&HOVLXVWKH DYHUDJHWHPSHUDWXUHLQ)LQODQGZRXOGVWLOOULVHE\DERXWWKUHHGHJUHHV&HOVLXVE\ ,IHPLVVLRQUHGXFWLRQVDUHQRWDFKLHYHGZRUOGZLGH)LQODQG¶VWHPSHUDWXUH PD\ULVHE\XSWR¿YHGHJUHHV&HOVLXVRUHYHQPRUH
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7KHYDULDWLRQLQWKHZDUPLQJHVWLPDWHVIRUWKHQH[WIHZGHFDGHVLVGXHSDUWLFXODUO\ WR QDWXUDO YDULDELOLW\ LQ FOLPDWH DQG WR WKH GLIIHUHQFHV EHWZHHQ FOLPDWH PRGHOV 3ROLF\HIIHFWVZLOOEHFRPHLQFUHDVLQJO\LPSRUWDQWWRZDUGVWKHHQGRIWKHFHQWXU\ 2QKLJKHPLVVLRQSDWKVZDUPLQJZLOOEHVXEVWDQWLDOO\TXLFNHUWKDQRQWKHORZ HPLVVLRQSDWKV  )LJXUH ,PSDFWRIXQFHUWDLQW\IDFWRUVRQHVWLPDWHVRIWHPSHUDWXUHWUHQGV



Climate observed



Future climate Natural variation



Models



Emission scenarios
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7KHUHGFXUYHVKRZVWKHWUHQGREVHUYHGVRIDU7KHFRORXUHGDUHDVGHVFULEHXQFHUWDLQWLHVFDXVHGE\ GLIIHUHQWIDFWRUVLQIXWXUHFOLPDWHSUHGLFWLRQV



6RXUFH5lLVlQHQ- .5XRVWHHQRMD3UREDELOLVWLFIRUHFDVWVRIWHPSHUDWXUHDQG SUHFLSLWDWLRQ FKDQJH EDVHG RQ JOREDO FOLPDWH PRGHO VLPXODWLRQV &(6 GHOLYHUDEOH   S



,QWKHUDSLGZDUPLQJVFHQDULRUDLQIDOOLVHVWLPDWHGWRLQFUHDVHE\RQH¿
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%R[



&KDQJLQJVHDVRQV



*OREDOZDUPLQJZLOOVLJQL¿FDQWO\FKDQJHWKHVHDVRQVDVH[SHULHQFHGLQ)LQODQGGXULQJWKH FXUUHQWFHQWXU\ ‡ 7KHUPDO ZLQWHU LH WKH SHULRG GXULQJ ZKLFK WKH DYHUDJH GDLO\ WHPSHUDWXUH UHPDLQV EHORZ]HURGHJUHHV&HOVLXVZLOOJURZVKRUWHUDQGZLOOQRORQJHURFFXULQVRXWKZHVWHUQ )LQODQG ‡ ,QVRXWKHUQ)LQODQGWKHVKRUWHURUGLVDSSHDULQJZLQWHUZLOOEHUHSODFHGE\DORQJHU DXWXPQ,QWKHKLJKHPLVVLRQVFHQDULRDXWXPQPD\EHOHQJWKHQHGE\DVPXFKDVWZR PRQWKV ‡ 6XPPHU DQG VSULQJ ZLOO JURZ ORQJHU PRUH RU OHVV LQ HTXDO PHDVXUH WKURXJKRXW WKH FRXQWU\ ‡ 7KH JURZLQJ VHDVRQ ZLOO EH H[WHQGHG E\ MXVW XQGHU RQH PRQWK LQ WKH ORZHPLVVLRQ VFHQDULRDQGE\DERXWPRQWKVLQWKHKLJKHPLVVLRQVFHQDULRDQGE\PRUHWKDQWKLV LQVRXWKZHVWHUQ)LQODQG ‡ )ORRGVZLOOEHFRPHPRUHFRPPRQLQDXWXPQDQGZLQWHU2QWKHRWKHUKDQGWKHUHZLOO EHOHVVVSULQJÀRRGLQJLQVRXWKHUQ)LQODQG ‡ 7KHSUREDELOLW\RIGU\VSHOOVLQVXPPHUZLOOLQFUHDVH )LQODQG¶VFOLPDWHLVFKDUDFWHULVHGE\JUHDWYDULDWLRQ&ROGZLQWHUVDQGFRROVXPPHUVZLOO FRQWLQXHWRRFFXUHYHQZLWKJOREDOZDUPLQJ



Effects of climate change in Finland 7KHZDUPLQJRIWKHFOLPDWHZLOOEULQJERWKEHQH¿WVDQGDGYHUVHHIIHFWVWR)LQODQG $WPRGHUDWHOHYHOVRIZDUPLQJSUREDEOHEHQH¿WVLQFOXGHDORQJHUJURZLQJVHDVRQ IRU DJULFXOWXUH LQFUHDVHG IRUHVW JURZWK DQG OHVV QHHG IRU KHDWLQJ EXLOGLQJV DV ZLQWHUVEHFRPHPLOGHU3URGXFWLRQRIELRHQHUJ\K\GURSRZHUDQGZLQGSRZHULV HVWLPDWHGWRLQFUHDVH 7KHTXLFNHUJOREDOZDUPLQJSURJUHVVHVWKHJUHDWHUWKHDGYHUVHHIIHFWVDQGULVNV DUH,PSOLFDWLRQVRIZRUOGZLGHGDPDJHVFDXVHGE\JOREDOZDUPLQJZLOOXQGHUPLQH RUQHJDWHEHQH¿WVLQ)LQODQG$OVRVRPHRIWKHSURMHFWHGEHQH¿WVDUHFRQWLQJHQW XSRQRXUFDSDFLW\IRUDQWLFLSDWLQJFKDQJHVDQGDGDSWLQJWRWKHP +RWVXPPHUVZLOOEHFRPHPRUHIUHTXHQWWRJHWKHUZLWKPLOGZLQWHUVDQGPRUH HQHUJ\ZLOOEHQHHGHGIRUFRROLQJ6XPPHUGURXJKWZLOOEHFRPHPRUHFRPPRQ DQG VXUIDFH ZDWHU DQG JURXQGZDWHU OHYHOV PD\ GURS DW WLPHV 7KH EHQH¿WV WR DJULFXOWXUH DQG IRUHVWU\ PD\ QRW EH DV VXEVWDQWLDO DV H[SHFWHG EHFDXVH WKH HQYLURQPHQWZLOODOVREHFRPHPRUHIDYRXUDEOHWRSODQWGLVHDVHVDQGSHVWV1XWULHQW OHDFKLQJ GXULQJ WKH ZLQWHU WKDZ ZLOO LQFUHDVH DQG HXWURSKLFDWLRQ SUREOHPV LQ ZDWHUERGLHVZLOODJJUDYDWH7KHVKRUWGD\OLJKWKRXUVLQDXWXPQZLOOHURGHWKH RYHUDOOEHQH¿WRIWKHORQJHUJURZLQJVHDVRQDQGPLOGDXWXPQVDQGZLQWHUVZLOO PDNHLWGLI¿FXOWWRZRUNRQ¿HOGVDQGLQIRUHVWVWKHVXUIDFHVRLOFDQEHVRIWDQG ZHWGXHWRGHOD\HGIUHH]LQJ 
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6RPHH[WUHPHZHDWKHUSKHQRPHQDZLOOLQFUHDVHLQQXPEHURULQVWUHQJWKDVWKH FOLPDWH JURZV ZDUPHU 3UHFLSLWDWLRQ ZLOO LQFUHDVH DQG LW ZLOO PRUH RIWHQ IDOO DV KHDY\ UDLQ PDNLQJ ÀRRGLQJ PRUH SUREDEOH 2Q WKH RWKHU KDQG WKHUH PD\ EH PRUH SHULRGV RI GURXJKW LQ VXPPHU 6WRUP GDPDJH WR IRUHVWV LV HVWLPDWHG WR EHFRPH ZRUVH VLQFH DV WKH WKDZ OHQJWKHQV IURVW ZLOO QR ORQJHU SUHYHQW WUHHV IURPEHLQJXSURRWHG 6HDOHYHOULVHPD\QHJDWHWKHODQGXSOLIWDORQJWKH*XOIRI)LQODQGE\WKHPLGGOH RIWKHFHQWXU\$WWKHVDPHWLPHVWRUPVPD\LQFUHDVHWKHULVNRIÀRRGLQJRQWKH FRDVW *OREDOZDUPLQJLVHVWLPDWHGWRLQFUHDVHWKHWRWDOQXPEHURIVSHFLHVLQ)LQODQG )RUH[DPSOHGXULQJWKHSDVWGHFDGHPRUHWKDQQHZVSHFLHVRIEXWWHUÀ\DQG PRWK ZHUH REVHUYHG LQ )LQODQG $W WKH VDPH WLPH KRZHYHU PDQ\ RI )LQODQG¶iPLSHRSOHFOLPDWHFKDQJHWKUHDWHQVWKHLUWUDGLWLRQDOZD\RI OLIH,WKDVDOUHDG\EHHQQRWHGWKDWFKDQJHVLQZHDWKHUDQGVQRZFRQGLWLRQVDUH FDXVLQJGLI¿FXOWLHVIRUUHLQGHHUKXVEDQGU\DQHVVHQWLDOSDUWRI6iPLFXOWXUH
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%R[



&OLPDWHFKDQJHDQGLQVHFWGDPDJHLQQRUWKHUQIRUHVWV



*OREDOZDUPLQJZLOOPDNHOLYLQJFRQGLWLRQVEHWWHUIRUPDQ\LQVHFWSHVWVDQGPD\FDXVH ZLGHVSUHDGIRUHVWGDPDJH1HZSHVWVSHFLHVPD\VSUHDGWR)LQODQGIURPWKHVRXWK7KH SUREDEOH LQFUHDVH LQ WKH LQFLGHQFH RI VWRUPV ZLOO PDNH LW HDVLHU IRU SHVWV WR DWWDFN WKH ZHDNHQHGIRUHVWV,Q&DQDGDLQWKHHDUO\VLQVHFWSHVWVGHVWUR\HGDQDUHDRISLQH IRUHVWHTXDOWRRQHWKLUGRI)LQODQG¶VIRUHVWHGDUHDV )RUHVWGDPDJHPDNHVWKHPLWLJDWLRQRIFOLPDWHFKDQJHPRUHGLI¿FXOW,QFDVHVRIVHYHUH SHVWGDPDJHDVPXFKDVKDOIRIWKHFDUERQERXQGLQWKHOLYLQJELRPDVVLQDIRUHVWPD\ EHORVWLQWHQ\HDUV ,QVHFWGDPDJHFDQEHFRQWUROOHGWKURXJKIRUHVWWUHHLPSURYHPHQWDQGUHPRYDORILQIHVWHG WUHHV+RZHYHUVRPHSUHYHQWLYHPHWKRGVVXFKDVIHOOLQJLQIHVWHGWUHHVPD\FDXVHFDUERQ HPLVVLRQVHYHQJUHDWHUWKDQWKRVHFDXVHGE\LQVHFWGDPDJH



Adaptation in Finland 6XFFHVVIXO DGDSWDWLRQ LV EDVHG RQ ULVN LGHQWL¿FDWLRQ DQG WDUJHWHG PHDVXUHV ,Q LQWHUQDWLRQDOWHUPV)LQODQGZDVUHODWLYHO\HDUO\LQFRQGXFWLQJWKH¿UVWH[WHQVLYH VWXGLHVRQWKHLPSDFWVRIFOLPDWHFKDQJHLQWKHHDUO\V$GDSWDWLRQUHVHDUFK KDV IROORZHG LPSDFW UHVHDUFK DERXW WHQ \HDUV EHKLQG EXW QRZ SUHOLPLQDU\ DGDSWDWLRQDVVHVVPHQWVKDYHEHHQPDGHLQVHYHUDOVHFWRUV )LQODQGLVWKH¿UVWFRXQWU\WRKDYHGUDZQXSDQDWLRQDOVWUDWHJ\IRUDGDSWDWLRQWR FOLPDWHFKDQJH$GRSWHGDVSDUWRIWKH*RYHUQPHQW¶V1DWLRQDO(QHUJ\DQG&OLPDWH 6WUDWHJ\LQLWVNH\SRLQWVDUH ‡ LQLWLDWLQJVHFWRUDODQGFURVVVHFWRUDOPHDVXUHVLQSXEOLFDGPLQLVWUDWLRQLQWKH QHDUIXWXUH± ‡ DGDSWLQJWRFKDQJHVHOVHZKHUHDQGLQWHUQDWLRQDOFRRSHUDWLRQ ‡ ODXQFKLQJDQDGDSWDWLRQUHVHDUFKSURJUDPPH ,QDFFRUGDQFHZLWKWKHVWUDWHJ\DGDSWDWLRQLVVXHVDUHDGGUHVVHGLQYDULRXVVHFWRUV )RUH[DPSOHWKH0LQLVWU\RIWKH(QYLURQPHQWKDVGUDZQXSDQDGDSWDWLRQDFWLRQ SODQIRULWVDGPLQLVWUDWLYHVHFWRUDQGLPSOHPHQWDWLRQSODQVKDYHEHHQGUDZQXS LQWKHDGPLQLVWUDWLYHVHFWRUVRIWKH0LQLVWU\RI7UDQVSRUWDQG&RPPXQLFDWLRQV $OWKRXJK )LQODQG KDV EHHQ SLRQHHULQJ LQ WKLV ¿HOG WKHUH LV VWLOO VFRSH IRU LPSURYHPHQW.H\DUHDVLQFOXGHWKHQHHGWR ‡ LQFUHDVHDZDUHQHVVUDLVLQJDQGHQKDQFHSDUWLFLSDWLRQLQDGDSWDWLRQSODQQLQJ ‡ WDUJHW VSHFL¿F PHDVXUHV DW YDULRXV VHFWRUV DQG GHYHORS SUDFWLFDO WRROV WR VXSSRUWGHFLVLRQPDNLQJ ‡ VWUHQJWKHQKRUL]RQWDODSSURDFKHVDFURVVDGPLQLVWUDWLYHVHFWRUV ‡ HQKDQFHWKHLQWHUQDWLRQDOGLPHQVLRQDQGDXJPHQWWKHHYDOXDWLRQRILPSOLFDWLRQV RIJOREDOFOLPDWHZDUPLQJ ‡ FRPSOHPHQWVFLHQWL¿FDQGWHFKQLFDOUHVHDUFKZLWKVRFLDODQGFXOWXUDOVWXGLHV 126



‡ LPSURYHFRVWHVWLPDWHVDQGLQFUHDVHUHVHDUFKUHJDUGLQJWKHFRVWHIIHFWLYHQHVV RIYDULRXVPHDVXUHV ‡ GUDZXSUHJLRQDODQGORFDOYXOQHUDELOLW\DVVHVVPHQWVDQGDGDSWDWLRQVWUDWHJLHV ‡ VWXG\DGDSWDWLRQWRWKHPLWLJDWLRQRIFOLPDWHFKDQJHLQFOXGLQJWKHLPSDFWRI FKDQJHVLQWKHHFRQRPLFVWUXFWXUHFDXVHGE\HPLVVLRQVWUDGLQJ $GDSWDWLRQ DQG PLWLJDWLRQ PHDVXUHV FDQ EH PXWXDOO\ VXSSRUWLYH EXW DUH RFFDVLRQDOO\FRQWUDGLFWRU\)RUH[DPSOHGXULQJKHDWZDYHVPRUHHQHUJ\LVQHHGHG IRUFRROLQJIRUKHDOWKUHDVRQVWKLVLQFUHDVHVHQHUJ\FRQVXPSWLRQ2QWKHRWKHU KDQG WKH DFWLYH F\FOLQJ VHDVRQ PD\ OHQJWKHQ DV WKH FOLPDWH EHFRPHV ZDUPHU ZKLFKUHGXFHVHPLVVLRQVIURPWUDI¿F:KHQSODQQLQJDGDSWDWLRQPHDVXUHVOLQNV WRPLWLJDWLRQPHDVXUHVPXVWEHFRQVLGHUHG±DQGYLFHYHUVD
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7DEOH Agriculture



Forestry



Floods



Storms



Energy



Transport



,PSDFWVDGDSWDWLRQQHHGVDQGPHDVXUHV



Impacts Earlier growing season, ﬂoods more common in winter and during harvest, price ﬂuctuations greater



Measures initiated Research on plant cultivation oriented towards the needs of the changing climate, ﬂood-sensitive arable land taken into account in planning, wintertime vegetation cover on ﬁelds encouraged



Long-term challenges The changing role of Finland’s agriculture as the world food security declines, breeding of new plant varieties, the prevention of plant diseases and pests, the increasing load on water bodies, ﬂood protection and drainage for ﬁelds, irrigation Mild autumns and Improved monitoring of forest Limits of the adaptive capacity of winters complicate the damage, improved preparation for forests in case warming is rapid, harvesting of wood storm damage securing the wood supply for industry Autumn and winter Climate evaluations included in Preparation for rising sea level and ﬂoods more common dam design and regulation of ﬂooding along the coast waters, risk assessment of ﬂoods in built areas improved, national land use guidelines revised Securing telecommunications, Preparation for the combined preparation for oil spills in the effect of increase in storms and Gulf of Finland the rising sea level, preparation for forest damage Impact of climate change on Risks of bioenergy production, electricity grids assessed impact of increase in storms and the rising sea level on nuclear power plants, risks concerning major power lines Mild winters complicate Adaptation studies on road, Changes in the ice conditions road maintenance and sea, air and rail transport, road of the Baltic Sea, logistical increase the risk of districts have preparedness plans importance of northern Finland as accidents for disruption notiﬁcation the Northern Sea Route becomes passable



Buildings



Legislation and regulations The need for cooling in energydeveloped to take extreme efﬁcient construction weather events into account Health Darker winters resulting Finnish Meteorological Institute Coping with darkness from reduced snow and alert service for heatwaves and increased cloudiness, cold weather, study on correlation slippery road conditions of weather and health problems more frequent Tourism Uncertainty of Alteration of winter sports centres operations at winter in southern Finland, preparation sports centres, for possible growth of tourism in especially at the start of eastern and northern Finland the skiing season Immigration EU-level measures to control Preparation for uncontrolled migration, combating illegal forced migration immigration and human trafﬁcking



Adaptation is a worldwide challenge )LQODQGOLNHWKHRWKHU1RUGLFFRXQWULHVLVZHOOSODFHGE\LQWHUQDWLRQDOFRPSDULVRQ WRDGDSWWRWKHLPSDFWVRIFOLPDWHFKDQJH,QPDQ\RWKHUFRXQWULHVDGDSWDWLRQ 128



LV PXFK PRUH RI D FKDOOHQJH 7KH PRVW GLI¿¿W IURP FOLPDWH FKDQJH LI LW SURJUHVVHVPRGHUDWHO\,QWURSLFDODQGVXEWURSLFDOFRXQWULHVE\FRPSDULVRQWKH VLWXDWLRQ LV GLI¿FXOW WR EHJLQ ZLWK EHFDXVH RI IDFWRUV VXFK DV GURXJKW DQG WKH DGDSWLYHFDSDFLW\LVXVXDOO\ORZ8QGHUVXFKFLUFXPVWDQFHVHYHQDVOLJKWZDUPLQJ FRXOGVLJQL¿FDQWO\UHGXFHFURS\LHOGV *OREDO ZDUPLQJ DJJUDYDWHV H[WUHPH ZHDWKHU SKHQRPHQD PDNLQJ ERWK ÀRRGV DQGGURXJKWVPRUHVHYHUH7KHZRUOG¶VZDWHUVXSSO\ZLOOEHKLJKO\YXOQHUDEOHDV WKHFOLPDWHEHFRPHVZDUPHU$ERXWRQHVL[WKRIWKHZRUOG¶VSRSXODWLRQOLYHVLQ DUHDVZKHUHWKHDYDLODELOLW\RIIUHVKZDWHUZLOOGHFOLQHGXULQJWKHFXUUHQWFHQWXU\ DVPRXQWDLQJODFLHUVPHOW 7KH,QWHUQDWLRQDO5HG&URVVKDVHVWLPDWHGWKDWLQWHQ\HDUVWKHQXPEHURISHRSOH VXIIHULQJIURPQDWXUDOGLVDVWHUVKDVWULSOHGWRDERXWWZRELOOLRQ7KLV¿JXUHUHÀHFWV DERYHDOOWKHYXOQHUDELOLW\RIFRPPXQLWLHVEXWFOLPDWHFKDQJHDOVRZRUVHQVWKH HIIHFWVRIQDWXUDOGLVDVWHUVFDXVHGE\H[WUHPHZHDWKHUSKHQRPHQD &OLPDWH FKDQJH FDQ UDGLFDOO\ ZRUVHQ OLYLQJ FRQGLWLRQV DQG WKH UHVXOWLQJ IRUFHG PLJUDWLRQDQGGLVSXWHVFRQFHUQLQJZDWHUVXSSOLHVIRUH[DPSOHPD\JLYHULVHWR YLROHQWFRQÀLFW/HJDODQGLOOHJDOLPPLJUDWLRQWR(XURSHZLOOSUREDEO\LQFUHDVHDV FOLPDWHFKDQJHSURJUHVVHV7KLVZLOOEHUHÀHFWHGLQ)LQODQGWRR 7RXULVP ZLWKLQ (XURSH IURP WKH QRUWK WR WKH 0HGLWHUUDQHDQ FRQVWLWXWHV WKH JUHDWHVW VLQJOH ÀRZ RI WRXULVP LQ WKH ZRUOG 7KLV VLWXDWLRQ PD\ ZHOO FKDQJH WRZDUGV WKH HQG RI WKLV FHQWXU\ DV 0HGLWHUUDQHDQ VXPPHUV DUH H[SHFWHG WR EHFRPHLQWROHUDEO\KRW7KHDWWUDFWLYHQHVVRIWKH$OSVDVDVNLLQJGHVWLQDWLRQZLOO DOVRGHFOLQHDVWKHVQRZOLQHPRYHVXSZDUGVZLWKJOREDOZDUPLQJ $WWKHVDPHWLPHWKHVXPPHUWRXULVPVHDVRQLQ)LQODQGZLOOOHQJWKHQDQGVQRZ FRYHUZLOOVWLOOEHRQWKHJURXQGIRUPRVWRIWKHZLQWHULQWKHQRUWKRIWKHFRXQWU\ WDNHQ WRJHWKHU WKHVH IDFWV ZLOO LPSURYH )LQODQG¶V UHODWLYH VWDWXV DV D WRXULVW GHVWLQDWLRQ2QWKHRWKHUKDQGHPLVVLRQVUHVWULFWLRQVRQDLUWUDI¿FPD\VORZGRZQ WKHJURZWKRIORQJGLVWDQFHWUDYHO 129







Costs of adaptation $GDSWDWLRQ WR WKH LPSDFWV RI FOLPDWH FKDQJH ZLOO UHTXLUH VXEVWDQWLDO DGGLWLRQDO LQYHVWPHQW$FFRUGLQJWRDQHVWLPDWHE\WKH81'HYHORSPHQW3URJUDPPH86' ELOOLRQZLOOEHQHHGHGLQDGDSWDWLRQIXQGLQJLQDORQH 7DEOH



1HHGIRUJOREDODGGLWLRQDOLQYHVWPHQWLQDGDSWDWLRQLQE\ VHFWRU



Sector



Cost (USD billion)



Percentage in developing countries



Agriculture, forestry and ﬁsheries



14



Water supply



11



80



5



100



11



45



8–130



25



Health Coastal protection Infrastructure



50



&RVWLQ86GROODUVDWOHYHO



7KH(XURSHDQ&RPPLVVLRQKDVHVWLPDWHGWKDWWKHGLVFRXQWHGFRVWVRIXQPLWLJDWHG FOLPDWHFKDQJHWRZRXOGDPRXQWWRDERXW(85WULOOLRQWKRXVDQGELOOLRQ  7KHVH FRVWV ZRXOG EH DSSUR[LPDWHO\ KDOYHG LI JOREDO ZDUPLQJ ZHUH PLWLJDWHG WR ± GHJUHHV &HOVLXV 7KHUH LV JUHDW XQFHUWDLQW\ LQ WKHVH HVWLPDWHV DQG WKH HYDOXDWLRQGLGQRWLQFOXGHWKHRSWLRQRIFXWWLQJFRVWVWKURXJKDGDSWDWLRQ 7KH81)&&&6HFUHWDULDWKDVHVWLPDWHGWKDWWRWDODGDSWDWLRQFRVWVIRUDOOGHYHORSLQJ FRXQWULHVPD\DPRXQWWR(85WRELOOLRQSHU\HDUE\0DQ\PHDVXUHVLI LPSOHPHQWHGHDUO\PD\UHVXOWLQDQHWJDLQIRUWKHQDWLRQDOHFRQRP\7KLVDSSOLHV IRULQVWDQFHWRPHDVXUHVWRLPSURYHWKHHI¿FLHQF\RIZDWHUXVHLQDUHDVVXIIHULQJ IURPDZDWHUVKRUWDJH
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0RUH GHWDLOHG HVWLPDWHV RQ WKH FRVWV RI DGDSWDWLRQ DUH DYDLODEOH PRVWO\ RQ D UHJLRQDODQGVHFWRUDOEDVLV7KHFRVWVRIFRDVWDOSURWHFWLRQDQGSUHSDUDWLRQIRU ÀRRGLQJDUHWKHEHVWNQRZQ,WLVHVWLPDWHGWKDWWKHPRQH\LQYHVWHGLQDGDSWDWLRQ ZLOOEHUHFRXSHGPDQ\WLPHVRYHULQEHQH¿WVWRVRFLHW\ )LJXUH 20



&RVWVFDXVHGE\WKHULVLQJVHDOHYHOZLWKDQGZLWKRXWDGDSWDWLRQ PHDVXUHV 2080s



18



EUR billion per year at 1995 prices



16 14 12



2080s



10 8 6 4



2080s 2080s



2 0 without measures



with measures



without measures



sea level rise of 25 cm



Total damage costs



with measures



sea level rise of 56 cm



Adaptation costs
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%DVHGRQ(XURSHDQ&RPPLVVLRQ$GDSWLQJWRFOLPDWHFKDQJHLQ(XURSH±RSWLRQVIRU (8DFWLRQ&20 ¿QDO%UXVVHOV-XQHS
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7KHXUEDQÀRRGRI3RUL



,QODWHVXPPHUWKHFLW\RI3RULUHFHLYHGRQH¿IWKRILWVHQWLUHDQQXDOUDLQIDOOZLWKLQ WKUHHKRXUV7KHGDPDJHVFDXVHGE\WKHUDLQÀRRGDUHHVWLPDWHGDWDERXW(85PLOOLRQ 7KH OLNHOLKRRG RI ÀRRGLQJ LV LQFUHDVHG QRW RQO\ E\ UDLQV EHLQJ DXJPHQWHG E\ FOLPDWH FKDQJHEXWDOVRE\WKHULVLQJVHDOHYHODQGWKHLPSDFWRIJOREDOZDUPLQJRQVQRZPHOWLQJ DQGWKHÀRZUDWHLQULYHUV:LQGVFDQDOVRLQÀXHQFHÀRRGV6XPPHUDQGDXWXPQÀRRGLQJ LVSUHGLFWHGWRLQFUHDVHWKHPRVWLQ3RULWKHLUOLNHOLKRRGLQFUHDVLQJE\RQHWKLUGRUHYHQ WZRWKLUGV,QDZRUVWFDVHVFHQDULRDPDMRUÀRRGZRXOGIRUFHWKHHYDFXDWLRQRI SHRSOHIURP3RUL )ORRGVFDXVHGE\UDLQIDOODUHPRUHGLI¿FXOWWRSUHSDUHIRUWKDQÀRRGLQJULYHUVRUFRDVWDO ÀRRGLQJ7KHFLW\RI3RULKDVSUHSDUHGIRUIXWXUHÀRRGVIRULQVWDQFHE\LPSURYLQJÀRRG DQWLFLSDWLRQPDNLQJSUHSDUHGQHVVSODQVUHSDLULQJEDQNVGUHGJLQJFKDQQHOVDQGJXLGLQJ ODQGXVHSROLF\



Preparations must be made even for extreme warming ,IHPLVVLRQVFRQWLQXHWRJURZDWDUDSLGUDWHWKHZRUOG¶xR  $OORIWKHVHZRXOGKDYHSURIRXQGJOREDOLPSDFWV(FRV\VWHPVDQGWKHIRRGVXSSO\ ZRXOGGHFOLQH,QFUHDVHGGURXJKWVDQGÀRRGVFRXOGFDXVHZLGHVSUHDGGDPDJH 132



7KH IRRG DQG HQHUJ\ FULVHV WKXV FDXVHG FRXOG EH H[WUHPHO\ VHYHUH ,Q PDQ\ FDVHVDGHFOLQHLQOLYLQJFRQGLWLRQVZRXOGIRUFHODUJHQXPEHUVRISHRSOHWRÀHH WRQHZDUHDV 5HVHDUFK LQ )LQODQG IRFXVHV ODUJHO\ RQ WKH HIIHFWV RI JOREDO ZDUPLQJ WKDW SURJUHVVHVPRGHUDWHO\DQGVWHDGLO\+RZHYHUEHFDXVHWKHSRVVLELOLW\RIVXGGHQ UDSLGZDUPLQJFDQQRWEHH[FOXGHGWKHULVNVFHQDULRVRIH[WUHPHDQGQRQOLQHDU FOLPDWHYDULDWLRQVPXVWDOVREHH[SORUHG $GDSWDWLRQ WR UDSLGO\ SURJUHVVLQJ ZDUPLQJ KDV QRW EHHQ VWXGLHG PXFK HLWKHU )URP WKH ULVN PDQDJHPHQW SRLQW RI YLHZ SUHSDUDWLRQ IRU H[FHSWLRQDOO\ VHYHUH FKDQJHLVMXVWL¿HG %R[



(IIHFWVRIFOLPDWHFKDQJHRQWKH%DOWLF6HD



:DUPLQJZLOOFDXVHPDQ\FKDQJHVLQWKH%DOWLF6HD6SHFLHVZLOOSUREDEO\PLJUDWHWRZDUGV WKH QRUWK DQG LQYDVLYH VSHFLHV ZLOO EHFRPH PRUH FRPPRQ 7KH ÀRZ RI IUHVK ZDWHU LV H[SHFWHGWRLQFUHDVHVRWKDWWKHDYHUDJHVDOLQLW\RIWKH%DOWLF6HDZLOOGURSSHUKDSVWR DVPXFKDVKDOILWVSUHVHQWOHYHO0DQ\RIWKHVSHFLHVGHSHQGHQWRQWKHFXUUHQWOHYHORI VDOLQLW\ZLOOPLJUDWHHOVHZKHUHRUGHFOLQH ,I QXWULHQW OHDFKLQJ LQWR ZDWHU ERGLHV LQFUHDVHV HXWURSKLFDWLRQ PD\ VSHHG XS +LJKHU WHPSHUDWXUHVPHDQPRUHDOJDHEORRPV$QLQFUHDVHLQUDLQIDOOPD\PHDQOHVVVDOW\ZDWHU ÀRZLQJLQWKURXJKWKHVWUDLWVRI'HQPDUNOHDGLQJWRZLGHVSUHDGDQR[LDRQWKHVHDÀRRU $QR[LFFRQGLWLRQVDQGHXWURSKLFDWLRQZRXOGVLJQL¿FDQWO\FKDQJHWKHOLYLQJHQYLURQPHQWIRU PDULQHVSHFLHVDQGZHDNHQWKH¿VKLQJFRQGLWLRQV ,FHFRYHULQWKH%DOWLF6HDLQZLQWHULVH[SHFWHGWRVKULQNE\WRSHUFHQWDQGWKH IUHH]LQJRIWKHVHDLVH[SHFWHGWREHGHOD\HGE\DERXWRQHPRQWKRQWKHFRDVWRI)LQODQG /HVV LFH PDNHV FRQGLWLRQV EHWWHU IRU VKLSSLQJ EXW LQFUHDVHG ZLQGV DQG VWRUPV GXH WR FOLPDWHFKDQJHFDQDOVRKLQGHULW



The Government’s policies ‡ )LQODQGDLPVWRFRQWLQXHWREHDOHDGHULQDGDSWDWLRQ$GDSWDWLRQLVLQWHJUDWHG LQWRDOOVHFWRUVDQGFURVVVHFWRUDOFRRSHUDWLRQLVHQKDQFHG ‡ 5LVNDVVHVVPHQWPHWKRGVDUHGHYHORSHGDQGULVNDVVHVVPHQWVDUHHQKDQFHG 3RWHQWLDOIRUDGDSWLQJWRFOLPDWHFKDQJHPRUHVHYHUHWKDQSUHGLFWHGZLOOEH H[SORUHG ‡ 7KHLQGLUHFWLPSDFWVRIZRUOGZLGHFOLPDWHFKDQJHRQ)LQODQGZLOOEHVWXGLHG$ FRPSUHKHQVLYHHVWLPDWHRIDGDSWDWLRQFRVWVZLOOEHGUDZQXS ‡ $GDSWDWLRQLVLQWHJUDWHGPRUHFORVHO\LQGHYHORSPHQWSROLF\DQGWKHDGDSWDWLRQ RIORZLQFRPHGHYHORSLQJFRXQWULHVZLOOEHVXSSRUWHG)LQODQGLVFRPPLWWHGWR EHDULQJLWVRZQIDLUVKDUHDQGUHVSRQVLELOLW\IRUDGDSWDWLRQIXQGLQJ ‡ 7RROVDUHGHYHORSHGDQGSURYLGHGWRORFDODXWKRULWLHVWRJHWKHUZLWKVXSSRUWIRU DGDSWDWLRQPHDVXUHV 133



9 TOWARDS MORE EFFECTIVE POLICIES AND MEASURES 7KH SULFH RI FOLPDWH SURWHFWLRQ FDQ EH FXW E\ VHOHFWLQJ FRVWHIIHFWLYH SROLFLHVDQGPHDVXUHV(FRQRPLFPHDVXUHVVXFKDVHPLVVLRQVWUDGLQJ DQGWD[HVKDYHSURYHGWREHHI¿FLHQWLQPDQ\FDVHV+RZHYHUWKHZKROH UDQJHRIPHDVXUHVVKRXOGEHSXWWRXVHLQFHQWLYHVDQGGLVLQFHQWLYHV VWHHULQJ E\ QRUPV DQG LQIRUPDWLRQ DV ZHOO DV ¿QDQFLDO PHDVXUHV 3ROLFLHV DQG PHDVXUHV FDQ DOVR EH PRGL¿HG WR LQFUHDVH WKHLU HIIHFW *RRGVWHHULQJFDQVXSSRUWLQQRYDWLRQVDQGWKHDGRSWLRQRIWHFKQRORJ\ 7UDQVLWLRQ WR D ORZFDUERQ VRFLHW\ UHTXLUHV D UHVROXWH SROLF\ WKDW VXEVWDQWLDOO\ VWUHQJWKHQVDQGLQWHQVL¿HVWKHFXUUHQWPHDQVRIVWHHULQJ6RPHFRPSOHWHO\QHZ SROLFLHV DQG PHDVXUHV PXVW DOVR EH DGRSWHG 7KH ORQJWHUP JRDO LV D VRFLHW\ ZKHUHORZFDUERQVROXWLRQVKDYHDQHVWDEOLVKHGSRVLWLRQDQGWKHQHHGIRUVHSDUDWH FOLPDWHSROLF\PHDVXUHVLVPLQLPLVHG *RRGVWHHULQJLVW\SLFDOO\ ‡ FRKHUHQWDQGVXVWDLQHGDFWRUVFDQSUHSDUHIRUWKHFKDQJHVHQYLVDJHG ‡ FRQVLVWHQW LW FDQ EH WUXVWHG WKDW GHFLVLRQV ZLOO KROG DQG YDULRXV PHDVXUHV VXSSRUWHDFKRWKHU ‡ HIIHFWLYHVWHHULQJEULQJVVLJQL¿FDQWEHQH¿WV ‡ FRVWHIIHFWLYHDQGPDUNHWEDVHGWKHEHQH¿WVDUHREWDLQHGDWUHDVRQDEOHFRVWV ‡



PXVW EH DEOH WR DGRSW VWULFWHU PHDVXUHV WKDQ WKRVH WDNHQ DW WKH KLJKHU OHYHO (YHQWKRXJKWKH(8SOD\VDFUXFLDOUROH)LQODQGFDQVWLOOPDNHQDWLRQDOGHFLVLRQV DERXW D JUHDW PDQ\ SROLFLHV DQG PHDVXUHV )LQODQG FDQ DOVR FRQWULEXWH WR WKH GHYHORSPHQWRIVROXWLRQVWKDWRWKHU(80HPEHU6WDWHVFDQOHDUQIURPDQGVHWDQ H[DPSOHWRWKHUHVWRIWKHZRUOG



Intelligent policies and measures 7KHVHOHFWLRQRIDVWHHULQJPHDVXUHLVLPSRUWDQWEXWVRPHWLPHVLWLVHYHQPRUH LPSRUWDQW KRZ WKDW PHDVXUH LV LPSOHPHQWHG (YHQ D ZHDN VWHHULQJ PHDVXUH ZKHQZHOOSODQQHGDQGLPSOHPHQWHGFDQEHEHWWHUWKDQDJRRGVWHHULQJPHDVXUH WKDW LV SRRUO\ SODQQHG DQG LPSOHPHQWHG )RU H[DPSOH WKH IHHGLQ WDULII IRU UHQHZDEOHHQHUJ\FDQEHLPSOHPHQWHGRQPDUNHWWHUPVDQGFRVWHIIHFWLYHO\RULQ DQLQÀ¿FLHQF\ RI WKH EXLOGLQJ DQG ZKHWKHU GLIIHUHQWLDWHG H[FLVH GXWLHV RQ IXHOV EDVHG PRUH HIIHFWLYHO\ RQ FDUERQ FRQWHQW FDQEHLQWURGXFHG7KLVZD\ZKLOHWKHWD[HVDUHWDUJHWHGGLIIHUHQWO\WKHRYHUDOO VXPFROOHFWHGWKURXJKWD[DWLRQUHPDLQVXQFKDQJHG&RQVHTXHQWO\LWLVSRVVLEOHWR DFKLHYHVXEVWDQWLDOFOLPDWHEHQH¿WVDWDSXEOLFQHWFRVWRI]HURHXURV 6WHHULQJKDVRIWHQEHHQDSSOLHGELWE\ELWOLNHDPRVDLF8QGHUVXFKFLUFXPVWDQFHV WKHHIIHFWRILQGLYLGXDOVWHHULQJPHDVXUHVPD\KDYHUHPDLQHGPRGHVW7KHEHVW VWHHULQJ HIIHFW LV W\SLFDOO\ REWDLQHG E\ PHDQV RI FRPSUHKHQVLYH VWHHULQJ WKDW FRPELQHVDZLGHVSHFWUXPRIPXWXDOO\VXSSRUWLQJDFWLRQV7KXVWKHFRPELQHG HIIHFWPD\EHJUHDWHUWKDQWKHVXPRILWVSDUWV2QHVWHHULQJPHDVXUHPD\DOVR KDYH VHYHUDO LPSDFW PHFKDQLVPV IRU LQVWDQFH GLIIHUHQWLDWLQJ D WD[ PD\ DOVR LQFOXGHDQLQIRUPDWLRQHOHPHQW 135



1HZ SROLFLHV DQG PHDVXUHV FDQ ¿UVW EH WULHG RXW WR WHVW WKHLU IXQFWLRQDOLW\ LQ SUDFWLFHLIDQ\SUREOHPVVKRXOGDULVHVROXWLRQVWRWKHPFDQWKHQEHVRXJKW7ULDOV PDNHLWHDVLHUIRUSHRSOHWRSDUWLFLSDWHLQSXEOLFGHEDWHDQGWKH\OD\WKHIRXQGDWLRQ IRUVFLHQWL¿FHYDOXDWLRQ)RUH[DPSOHWKHFRQJHVWLRQFKDUJHVLQ6WRFNKROPZHUH LQLWLDOO\LPSOHPHQWHGDVD¿[HGWHUPH[SHULPHQWDQGWKHVXEVHTXHQWHIIHFWVZHUH DQDO\VHGWKRURXJKO\7KHH[SHULPHQWZDVIROORZHGE\DUHIHUHQGXPZKHUHWKH PDMRULW\H[SUHVVHGWKHLUVXSSRUWIRUPDNLQJWKHFKDUJHVSHUPDQHQW



More with less $VDUXOHFOLPDWHSURWHFWLRQVKRXOGEHDVFRVWHIIHFWLYHDVSRVVLEOH7KLVPHDQV WKDWWKHFOLPDWHEHQH¿WVRXJKWLVDFKLHYHGDWWKHOHDVWSRVVLEOHFRVWWRVRFLHW\ &RVWHIIHFWLYHQHVVFDQDOVREHH[DPLQHGIURPWKHUHYHUVHDQJOHWKHVDPHFRVW VKRXOGPD[LPLVHWKHFOLPDWHEHQH¿W7KLVPD\PDNHLWSROLWLFDOO\IHDVLEOHWRDFFHSW PRUHVWULQJHQWHPLVVLRQWDUJHWV 7KHFRVWHIIHFWLYHQHVVRIYDULRXVSROLFLHVDQGPHDVXUHVYDULHVFRQVLGHUDEO\7KHUH FDQEHGLIIHUHQFHVRIXSWRVHYHUDORUGHUVRIPDJQLWXGHLQFOLPDWHEHQH¿WVDFKLHYHG SHUSXEOLFLQYHVWPHQW%\FRPSLOLQJDVHQVLEOHVHWRISROLFLHVDQGPHDVXUHVWKH FRVWVRIHPLVVLRQUHGXFWLRQVFDQEHPLQLPLVHGDQGWKHEHQH¿WVPD[LPLVHG7KH FRVWV RI YDULRXV SROLFLHV DQG PHDVXUHV PD\ DOVR DIIHFW SRSXODWLRQ JURXSV DQG HQWHUSULVHV LQ GLIIHUHQW ZD\V WKLV VKRXOG EH WDNHQ LQWR DFFRXQW ZKHQ SODQQLQJ SROLFLHVDQGPHDVXUHV 7KHPRVWFRVWHIIHFWLYHZD\WRUHGXFHHPLVVLRQVLVWRLPSURYHHQHUJ\HI¿FLHQF\ LQ DOO VHFWRUV ,W LV DOVR HVWLPDWHG WKDW RSSRUWXQLWLHV IRU HPLVVLRQ UHGXFWLRQV DW UHDVRQDEOH FRVWV H[LVW LQ SDUWLFXODU LQ DJULFXOWXUH DQG IRUHVWU\ DQG LQ ZDVWH PDQDJHPHQW &RVWHIIHFWLYH VWHHULQJ PHDVXUHV LQFOXGH WKH VWHHULQJ RI SXEOLF SURFXUHPHQWDQGWKHGLIIHUHQWLDWLRQRIHQHUJ\DQGUHDOHVWDWHWD[HVDVZHOODV WD[HVDVVRFLDWHGZLWKGULYLQJ 7\SLFDOO\ WKH PRVW FRVWHIIHFWLYH VWHHULQJ PHDVXUHV DUH FDWDO\WLF DQG FUHDWH PDUNHWV ([DPSOHV LQFOXGH FRPSHWLWLYH WHQGHULQJ LQ WKH ¿HOG RI LQQRYDWLYH WHFKQRORJ\DQGKDUQHVVLQJRISXEOLFSURFXUHPHQW7UDGLWLRQDOYROXPHVXEVLGLHV VXFKDVWD[DQGLQYHVWPHQWVXEVLGLHVWKDWVSXUHPLVVLRQUHGXFWLRQVE\VXSSRUWLQJ WKH VHOHFWHG DFWLYLWLHV ZLWK GLUHFW SXEOLF PRQH\ DUH PRUH H[SHQVLYH ,Q VXFK D FDVHDPDMRUSXEOLFLQYHVWPHQWLVUHTXLUHGWRDFKLHYHDJUHDWLPSDFWDQGWKH JRYHUQPHQW¶V FDSDFLW\ DQG ZLOOLQJQHVV WR SD\ VHW WKH OLPLW IRU UDSLG DQG IDU UHDFKLQJUHVXOWV0RUHRYHUWKHXVHRIVWDWHVXEVLGLHVLVUHVWULFWHGE\(8UXOHV $QHYDOXDWLRQRIFRVWHIIHFWLYHQHVVGHSHQGVRQKRZWKHOLPLWVRIWKHUHYLHZDUH VHW ,I YDULRXV DQFLOODU\ EHQH¿WV DUH WDNHQ LQWR FRQVLGHUDWLRQ VROXWLRQV WKDW DW ¿UVW VHHP H[SHQVLYH PD\ SURYH WR EH HFRQRPLFDOO\ DGYDQWDJHRXV WR VRFLHW\ 136



)RUH[DPSOHPDQ\VROXWLRQVWKDWFXWHPLVVLRQVFDXVHGE\WUDQVSRUWDOVRUHGXFH WUDI¿FFRQJHVWLRQQRLVHDFFLGHQWVDQGWKHQHHGWRLQYHVWLQQHZLQIUDVWUXFWXUH 7KHPRUHFRPSUHKHQVLYHO\DQFLOODU\HIIHFWVDUHWDNHQLQWRFRQVLGHUDWLRQWKHPRUH DGYDQWDJHRXVWKHVROXWLRQVRIWHQSURYHWREH 2IWHQ WKH PRVW DGYDQWDJHRXV ZD\ WR UHGXFH HPLVVLRQV LQ WKH VKRUW WHUP LV WR XVH WHFKQRORJ\ WKDW LV DOUHDG\ PDWXUH +RZHYHU WKLV GRHV QRW HQFRXUDJH WKH GHYHORSPHQWRIQHZWHFKQRORJ\,QSXWLQWRWHFKQRORJ\FDQEHVHHQDVDQLQYHVWPHQW WKDW ORZHUV WKH FRVWV RI IXWXUH HPLVVLRQ UHGXFWLRQV *HUPDQ\¶V LQYHVWPHQWV LQ VRODUSRZHUSURGXFWLRQKDYHEHHQH[SHQVLYHEXWWKH\KDYHKHOSHGFRPPHUFLDOLVH WHFKQRORJ\WKDWPD\SOD\DNH\UROHLQWKHUHGXFWLRQRIJOREDOHPLVVLRQVLQWKH ORQJ WHUP ,Q )LQODQG WRR QHZ WHFKQRORJ\ FDQ EH FRPPHUFLDOLVHG DQG H[SRUW RSSRUWXQLWLHVFDQEHFUHDWHGWKURXJKWLPHO\VWHHULQJ 6FDUFLW\RILQIRUPDWLRQLVDQRWKHUIDFWRUKDPSHULQJWKHLPSOHPHQWDWLRQRIFRVW HIIHFWLYHSROLFLHV,Q)LQODQGWKHHI¿FDF\DQGFRVWHIIHFWLYHQHVVRIYDULRXVSROLFLHV DQGPHDVXUHVKDYHVRIDUEHHQVWXGLHGRQO\OLWWOH7KXVFOLPDWHSROLF\KDVKDGWR EHIRUPXODWHGSDUWO\ZLWKRXWFRPSUHKHQVLYHNQRZOHGJHRILWVGLUHFWDQGLQGLUHFW HIIHFWV7KLVPD\KDYHFRQWULEXWHGWRWKHLPSUHVVLRQWKDWHPLVVLRQUHGXFWLRQVDUH H[SHQVLYH 'LIIHUHQFHV EHWZHHQ FRXQWULHV PDNH LQWHUQDWLRQDO FRPSDULVRQV GLI¿FXOW 0HFKDQLVPVWKDWKDYHEHHQIRXQGWREHJRRGLQVRPHFRXQWULHVGRQRWQHFHVVDULO\ ZRUN HTXDOO\ ZHOO LQ )LQODQG 6LPLODUO\ PHFKDQLVPV WKDW XVHG WR EH HIIHFWLYH DUH QRW QHFHVVDULO\ HTXDOO\ HIIHFWLYH DW D ODWHU WLPH 2Q WKH RWKHU KDQG VRPH PHFKDQLVPVPD\ZRUNEHWWHU



Right price for emissions 1LFKRODV 6WHUQ IRUPHU &KLHI (FRQRPLVW RI WKH :RUOG %DQN KDV FKDUDFWHULVHG FOLPDWH FKDQJH DV WKH JUHDWHVW PDUNHW IDLOXUH RI DOO WLPH 7KH FXUUHQW YROXPH RIHPLVVLRQVLVWRRJUHDWIURPWKHYLHZSRLQWRIHFRQRPLFVEHFDXVHWKHH[WHUQDO FRVWVFDXVHGE\FOLPDWHFKDQJHDUHQRWUHÀHFWHGLQWKHSULFHVRISURGXFWVDQG VHUYLFHV ,QRWKHU ZRUGVHPLVVLRQVFDQEH JHQHUDWHG ZLWKRXW SD\LQJWKHLU UHDO FRVWVWRVRFLHW\WKHELOOIRUWKHDGYHUVHHIIHFWVRIHPLVVLRQVLVOHIWIRUVRPHRQH HOVHWRSD\ ([WHUQDOFRVWVFDQEHLQFOXGHGLQSULFHVWKURXJKHFRQRPLFVWHHULQJPHDVXUHVLQ PDQ\GLIIHUHQWZD\V0DQ\HFRQRPLVWVUHFRPPHQGHPLVVLRQVWUDGLQJSURYLGHG WKDW WKH V\VWHP LV DV FRPSUHKHQVLYH DV SRVVLEOH DQG WKH SULFH VLJQDO LV QRW GLVWRUWHGIRUSROLWLFDOUHDVRQV
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¿[HG DQG PDUNHWV GHWHUPLQH WKH SULFH RI HPLVVLRQV ZKHUHDV WKHWD[LVXVHGWRVHWDSULFHIRUHPLVVLRQVDIWHUZKLFKPDUNHWVGHWHUPLQHWKH HPLVVLRQOHYHO6RIDUVHWWLQJLQWHUQDWLRQDOHQYLURQPHQWDOWD[HVKDVSURYHGWREH ERWKWLPHFRQVXPLQJDQGSROLWLFDOO\H[WUHPHO\GLI¿¿UVW:KHQHYHUQHFHVVDU\HPLVVLRQDOORZDQFHVFDQEHFRQYHUWHG XVLQJFRHI¿FLHQWVLQWKHVDPHZD\DVLQFXUUHQF\WUDGLQJ ,Q WKH HPLVVLRQV WUDGLQJ VHFWRU WKH V\VWHP LWVHOI LV LQ SULQFLSOH HQRXJK WR JXDUDQWHH WKH QHFHVVDU\ HPLVVLRQ UHGXFWLRQV LI LW LV HTXLSSHG ZLWK VXI¿FLHQW PRQLWRULQJDQGVDQFWLRQV2WKHUSROLFLHVDQGPHDVXUHVPD\KRZHYHUEHQHHGHG WRUHDFKSDUDOOHOJRDOVVXFKDVLPSURYHGHQHUJ\HI¿FLHQF\DQGFRPPHUFLDOLVDWLRQ RILQQRYDWLYHWHFKQRORJ\1RUGRHVHPLVVLRQVWUDGLQJFRYHUDOOHPLVVLRQVRXUFHV DQGJUHHQKRXVHJDVHV
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7DEOH



(PLVVLRQVWUDGLQJV\VWHPVLQXVHRUXQGHUSUHSDUDWLRQ



System



Region



Status



Period



EU emissions trading



27 EU Member States and Norway



in force



2005–



New Zealand



New Zealand



in force



2008–



Regional Greenhouse Gas Initiative (RGGI)



Ten Northeast and Mid-Atlantic states in the USA



in force



2009–



Canada



Canada



under preparation



2010–



Australia



Australia



under preparation



2010–



UK



Certain sectors outside EU emissions trading



under preparation



2010–



California



State of California



under preparation



2012– (preliminary)



Western Climate Initiative (WCI)



Seven Western states in the USA and four provinces in Canada



under preparation



2012–



%R[



(PLVVLRQVWUDGLQJZLWKLQDFRXQWU\



(PLVVLRQVWUDGLQJFDQDOVREHXVHGIRUWDUJHWLQJHPLVVLRQUHGXFWLRQVZLWKLQDFRXQWU\,Q SUDFWLFHWUDGLQJFDQEHRUJDQLVHGLQYDULRXVZD\VIRULQVWDQFHWKHJRYHUQPHQWPD\KDYH D VWDQGLQJ SXUFKDVH RIIHU IRU HPLVVLRQ UHGXFWLRQV $W DQ\ VLQJOH WLPH WKH JRYHUQPHQW ZRXOG SXUFKDVH WKH PRVW HFRQRPLFDO YHUL¿HG HPLVVLRQ UHGXFWLRQV RIIHUHG E\ PXQLFLSDO DQGFRUSRUDWHSURMHFWV (PLVVLRQV WUDGLQJ ZLWKLQ D FRXQWU\ LV HFRQRPLFDOO\ DWWUDFWLYH LQ D VLWXDWLRQ ZKHUH WKH FRXQWU\LVDQHWEX\HURIHPLVVLRQXQLWVDQGWKHSULFHRIHPLVVLRQUHGXFWLRQVSXUFKDVHG DEURDG LV KLJK RU WKHLU DYDLODELOLW\ LV XQFHUWDLQ 7KH V\VWHP PD\ IDFLOLWDWH HPLVVLRQ UHGXFWLRQVRXWVLGHWKHHPLVVLRQVWUDGLQJVHFWRU$SUHUHTXLVLWHLVWKDWWKHV\VWHPFDQEH PDGHWRZRUNHI¿FLHQWO\ 7KH 6ZHGLVK .OLPS SURJUDPPH KDV ¿QDQFHG WKH FOLPDWH SURMHFWV RI PXQLFLSDOLWLHV SURYLQFHVDQGHQWHUSULVHVLQHQHUJ\ZDVWHDQGWUDQVSRUWVHFWRUV0LQLVWULHVKDYHFDUULHG RXW WKH SURMHFWV WRJHWKHU DQG D FRXQFLO DSSRLQWHG E\ WKH *RYHUQPHQW KDV PDGH WKH GHFLVLRQV7KHSURJUDPPHKDVHQDEOHGHPLVVLRQUHGXFWLRQVRIRYHURQHPLOOLRQWRQQHVSHU \HDUVLQFH ,Q )UDQFH  SLORW SURMHFWV KDYH EHHQ LGHQWL¿HG RXWVLGH WKH HPLVVLRQV WUDGLQJ VHFWRU WKHVHFRXOGFXWHPLVVLRQVE\DERXWVL[PLOOLRQWRQQHV7KHSURMHFWVZRXOGEHIXQGHGE\ PHDQV RI -RLQW ,PSOHPHQWDWLRQ RI WKH .\RWR 3URWRFRO 7KH HVWLPDWHG SRWHQWLDO LV DERXW ± PLOOLRQ WRQQHV HVSHFLDOO\ LQ EXLOGLQJ DQG DJULFXOWXUH ,Q )LQODQG WRR LW PD\ EH MXVWL¿HGWRUHGXFHHPLVVLRQVWKURXJKWKH-RLQW,PSOHPHQWDWLRQPHFKDQLVP
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The euro is often a good consultant ,QPDQ\FDVHVWKHSULFHVLJQDOLVHI¿FLHQWIRUJXLGLQJEHKDYLRXU:KHQVROXWLRQV EXUGHQLQJWKHFOLPDWHEHFRPHPRUHH[SHQVLYHSHRSOHDUHPRWLYDWHGWRUHGXFH WKHLU XVH DQG WR FKRRVH PRUH VXVWDLQDEOH VROXWLRQV 7KH HXUR LV RIWHQ D JRRG FRQVXOWDQWHVSHFLDOO\ZKHQLWLVFRPELQHGZLWKRWKHUVWHHULQJPHDVXUHVVXFKDV DZDUHQHVVUDLVLQJ 7KHVWUHQJWKRIHFRQRPLFVWHHULQJLVWKDWLWOHDYHVWKHIUHHGRPRIFKRLFHWRWKH DFWRUVWKHPVHOYHV)RULQVWDQFHLWLVQRWQHFHVVDU\WRSURKLELWWKHVDOHRIIXHO JX]]OLQJ689VLISHRSOHDUHHQFRXUDJHGWRIDYRXUPRUHHQHUJ\HI¿‡ FDUEHQH¿WVDQGWD[GHGXFWLRQVIRUWKHH[SHQVHVRIFRPPXWLQJE\FDU ‡ H[HPSWLRQ RI SHDW IURP H[FLVH GXW\ DQG WKH IHHGLQ WDULII RI SHDW¿UHG FRQGHQVLQJSRZHU ‡ ORZHUHOHFWULFLW\WD[UDWHVIRULQGXVWU\DQGJUHHQKRXVHFXOWLYDWRUV ‡ WD[H[HPSWHGIXHOIRUDLUDQGVHDWUDI¿FLQ)LQQLVKWHUULWRU\ ‡ VXEVLGLHVIRUVKLSWUDI¿FDQGIRUJRRGVWUDQVSRUWVLQVSDUVHO\SRSXODWHGDUHDV ‡ HQHUJ\WD[VXEVLGLHVIRUDJULFXOWXUHDQGPDUNHWJDUGHQLQJ ‡ WD[UHIXQGVIRUHQHUJ\LQWHQVLYHHQWHUSULVHV ‡ H[HPSWLRQRISULYDWHODQG¿OOVIURPWKHZDVWHWD[ /HJLVODWLRQDQGWD[DWLRQDOVRKDYHVRPHUHOLFVWKDWVORZGRZQWKHUHGXFWLRQRI HPLVVLRQV3ROLFLHVDQGPHDVXUHVPXVWEHZRUNHGRYHUIURPWKHSHUVSHFWLYHRI FOLPDWHSURWHFWLRQDQGREVWDFOHVWRHPLVVLRQUHGXFWLRQVPXVWEHHOLPLQDWHG7KH 0LQLVWU\RI)LQDQFHKDVDOUHDG\ODXQFKHGWKHHYDOXDWLRQRIWKHWD[V\VWHPIURP WKLVDQJOH $IWHUHPLVVLRQVWUDGLQJZDVLQWURGXFHGWKHQHHGWRXVHWD[DWLRQDVDPHDQVRI VWHHULQJJUHHQKRXVHJDVHPLVVLRQVLQWKHHPLVVLRQVWUDGLQJVHFWRUKDVUHGXFHG ,Q±WKHVKDUHRIHQYLURQPHQWDOWD[HVLQWKH*'3IHOOIURPSHUFHQW WRSHUFHQW+RZHYHUWD[HVDUHVWLOOQHHGHGHVSHFLDOO\LQRWKHUVHFWRUVDQG
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DSSOLFDWLRQV %HVLGHV FOLPDWH SROLF\ REMHFWLYHV HQYLURQPHQWDO WD[HV KDYH RWKHU HJ¿VFDOREMHFWLYHV 3ULPH0LQLVWHU9DQKDQHQ¶¿F



141



%R[



6WHHULQJE\QRUPV



6WHHULQJE\QRUPVLVSDUWLFXODUO\ZHOOVXLWHGWRDSSOLFDWLRQVZKHUHWKHSULFHVLJQDOLVQRW HIIHFWLYHHQRXJKRUQRWFRUUHFWO\WDUJHWHG)RUH[DPSOHIHZFRQVXPHUVFRQVLGHUHQHUJ\ HI¿FLHQF\ WR EH DQ HVVHQWLDO FULWHULRQ ZKHQ VHOHFWLQJ D GLJLWDO VHWWRS ER[ EHFDXVH WKH HQHUJ\FRQVXPSWLRQRIDQLQGLYLGXDOGHYLFHLVKDUGO\QRWLFHDEOHLQWKHHOHFWULFLW\ELOO,Q VXFKDFDVHWKHVLPSOHVWZD\LVWRVHWQRUPVIRUWKHPD[LPXPFRQVXPSWLRQRIWKHGHYLFH ,Q 'HQPDUN HIIRUW KDV EHHQ PDGH WR SURPRWH WKH HQHUJ\ HI¿FLHQF\ RI EXLOGLQJV E\ D WKUHHVWHSSURJUDPPH  OHVVWKHPRVWLQHI¿FLHQWEXLOGLQJSUDFWLFHVDUHUHPRYHGIURPWKHPDUNHWE\PHDQVRI QRUPV  PRUH HI¿FLHQW EXLOGLQJ SUDFWLFHV DUH IDYRXUHG HJ E\ PHDQV RI LQFHQWLYHV DQG LQIRUPDWLRQ  EHWWHU WKH EHVW VROXWLRQV DUH SURPRWHG HJ E\ PHDQV RI GHPRQVWUDWLRQV DQG DFTXLVLWLRQV



Feed-in tariffs for renewable energy¿¿UVWWDNHQLQWRXVHIRUSHDW¿UHGFRQGHQVLQJSRZHU LQ RUGHU WR VHFXUH WKH SRVLWLRQ RI SHDW LQ FRPSHWLWLRQ DJDLQVW LPSRUWHG FRDO $FFRUGLQJWRWKH*RYHUQPHQW¶V/RQJWHUP&OLPDWHDQG(QHUJ\6WUDWHJ\WKHVFRSH 142



RI WKH WDULIIV ZLOO EH H[WHQGHG WR HQFRPSDVV VRPH RI WKH HOHFWULFLW\ SURGXFHG ZLWKUHQHZDEOHHQHUJ\$FRVWHIIHFWLYHWDULIIV\VWHPRSHUDWLQJRQPDUNHWWHUPV LVSODQQHGDQGGLPHQVLRQHGVRWKDWLWZLOOOHDGWRDVXI¿FLHQWO\UDSLGLQFUHDVHLQ UHQHZDEOHSRZHUSURGXFWLRQ ,Q PRVW FRXQWULHV WKH WDULIIV DSSO\ WR DOO PDMRU IRUPV RI UHQHZDEOH HQHUJ\ ,Q )LQODQGWRRWKH\VKRXOGKDYHVXI¿FLHQWFRYHUDJHDQGVWHHULQJHIIHFWZLWKUHJDUG WR WKHWDUJHWV UHODWLQJWR UHQHZDEOHHQHUJ\)URPWKH SHUVSHFWLYH RIORQJWHUP FKDOOHQJHVLWLVLPSRUWDQWWKDWWKHWDULIIVHQDEOHUDSLGGHSOR\PHQWDQGGLIIXVLRQ RIQHZWHFKQRORJLHV



Road user and congestion charges $QRWKHU VWHHULQJ PHDVXUH WKDW KDV UHFHQWO\ EHFRPH LQFUHDVLQJO\ FRPPRQ ZRUOGZLGHLVWKHDGRSWLRQRIURDGXVHUFKDUJHVWRFXUEGULYLQJ7KHDLPRIURDG XVHU DQG FRQJHVWLRQ FKDUJHV LV WR UHGXFH GULYLQJ DQG WKH DVVRFLDWHG KDUPIXO HIIHFWVWROHYHORIISHDNKRXUWUDI¿FWRSURPRWHSXEOLFWUDQVSRUWDQGWR¿QDQFH WUDQVSRUW SURMHFWV 7KHVH FKDUJHV DUH DSSOLHG LQ GR]HQV RI FRXQWULHV WKH ZRUOG RYHU 7KHFKDUJHVPD\DSSO\WRWKHHQWLUHURDGQHWZRUNRUDVLQJOHXUEDQDUHDRQO\WR KHDY\WUDI¿FRUDOOURDGWUDI¿F7KH\FDQJLYHURDGXVHUVDVLJQDORIWKHFRVWVRI GULYLQJWRVRFLHW\WKLVGLUHFWVWKHPWRPDNHPRUHVXVWDLQDEOHPRELOLW\FKRLFHV 7KH\ FDQ DOVR DIIHFW SHRSOH¶V WUDI¿F EHKDYLRXU PRUH HIIHFWLYHO\ DQG LQ D PRUH WDUJHWHGPDQQHUWKDQJHQHUDOWD[HV 7KHWHUPFRQJHVWLRQFKDUJHXVXDOO\UHIHUVWRFKDUJHVFROOHFWHGORFDOO\LQXUEDQ DUHDV7\SLFDOO\WKHFKDUJHLVFROOHFWHGIURPSHRSOHZKRGULYHWRWKHFHQWUDOFLW\ ]RQH GXULQJ GD\WLPH RQ ZHHNGD\V ,Q 6WRFNKROP FRQJHVWLRQ FKDUJHV UHGXFHG GULYLQJE\RQH¿IWKGXULQJWKHWULDOSHULRGDOWKRXJKWUDI¿FYROXPHVKDYHDJDLQ LQFUHDVHGVOLJKWO\DIWHUWKHV\VWHPEHFDPHSHUPDQHQW 5RDG XVHU FKDUJHV XVXDOO\ UHIHU WR FKDUJHV WKDW DUH FROOHFWHG PRUH ZLGHO\ RQ WKHEDVLVRIFDUXVH,QWKH1HWKHUODQGVDFKDUJHEDVHGRQVDWHOOLWHSRVLWLRQLQJ ZLOOEHWDNHQLQWRXVHIRUDOOURDGWUDI¿FLQSKDVHVGXULQJ±$FKDUJH GHWHUPLQHGE\WKHNLORPHWUHVGULYHQUHSODFHVWD[HVDVVRFLDWHGZLWKWKHRZQHUVKLS DQG SXUFKDVH RI D FDU LW LV GLIIHUHQWLDWHG GHSHQGLQJ RQ WLPH SODFH DQG WKH YHKLFOH¶VHPLVVLRQV 6R IDU QR URDG XVHU RU FRQJHVWLRQ FKDUJHV KDYH EHHQ DGRSWHG LQ )LQODQG $ ZRUNLQJJURXSZLWKLQWKH0LQLVWU\RI7UDQVSRUWDQG&RPPXQLFDWLRQVLVVWXG\LQJ WKHSRVVLELOLWLHVRIDSSO\LQJFKDUJHVEDVHGRQ]RQHVRUVDWHOOLWHSRVLWLRQLQJLQWKH +HOVLQNLUHJLRQ,QKHDY\WUDI¿FORUULHVZLOOEHVXEMHFWWRDYLJQHWWHFKDUJH 143



%\ PHDQV RI VDWHOOLWH SRVLWLRQLQJ WKH FKDUJHV FDQ EH VFDOHG DFFRUGLQJ WR WLPH DQGSODFH7HFKQRORJ\PDNHVLWSRVVLEOHWRFROOHFWKLJKHUFKDUJHVLQDUHDVZKHUH WKH DGYHUVH HIIHFWV RI WUDI¿F DUH WKH JUHDWHVW DQG WKH DOWHUQDWLYHV WR GULYLQJ DUH WKH PRVW QXPHURXV 7KH V\VWHP RI FKDUJHV FDQ EH LPSOHPHQWHG ZLWKRXW FRPSURPLVLQJSULYDF\SURWHFWLRQ :KHQ WKH FKDUJHV DUH VFDOHG DFFRUGLQJ WR WKH FDU¶¿FLHQWO\ DGYDQFHG DQG WKH FRVWV DUH UHDVRQDEOH ,Q SUDFWLFH WUDQVLWLRQ WR WKHV\VWHPVKRXOGWDNHSODFHLQVWHSVDQGWKURXJKSLORWSURMHFWV7KHQHFHVVDU\ VWXGLHVDQGSLORWSURMHFWVPXVWEHODXQFKHGLQJRRGWLPHVRWKDWWKHFKDUJHVFDQ HYHQWXDOO\EHWDNHQLQWRXVH %R[



3HUVRQDOHPLVVLRQVWUDGLQJ



± ELOOLRQSRXQGV 3HUVRQDOHPLVVLRQVWUDGLQJFRXOGLQLWLDOO\EHWHVWHGLQVWDJHVIRUH[DPSOHE\VWDUWLQJZLWK YROXQWDU\DQGORFDOV\VWHPV$W¿UVWLWLVUHDVRQDEOHWRRQO\LQFOXGHWKHHOHPHQWVWKDWDUH WKHHDVLHVWWRPHDVXUHHOHFWULFLW\KHDWWUDQVSRUWIXHOVDQGÀ\LQJ



The public sector must set an example 7KHSXEOLFVHFWRUPXVWGRLWVVKDUHDQGVHWDQH[DPSOHLQHPLVVLRQUHGXFWLRQV ,QWKLVZD\LWFDQEHWWHULQVSLUHKRXVHKROGVDQGFRPSDQLHVWRMRLQWKHFRPPRQ HIIRUWIRUWKHFOLPDWH
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,Q)LQODQGWKHSXEOLFVHFWRUVSHQGVDERXWSHUFHQWRIWKH*'3RU(85ELOOLRQ IRU SXUFKDVLQJ VHUYLFHV DQG SURGXFWV 7KUHH TXDUWHUV RI DOO SXEOLF SURFXUHPHQW WDNHVSODFHLQPXQLFLSDOLWLHVWKH6WDWHDFFRXQWVIRUWKHUHPDLQLQJRQHTXDUWHU,W PDNHVDELJGLIIHUHQFHZKHWKHUWKHVHELOOLRQVRIHXURVDUHXVHGIRUVROXWLRQVWKDW SURWHFWRUEXUGHQWKHFOLPDWH 7KH*RYHUQPHQW5HVROXWLRQRQ6XVWDLQDEOH3URFXUHPHQWVHWVVHYHUDOWDUJHWVIRU SXEOLFSURFXUHPHQW,QQHZEXLOGLQJVDQGLQWKHUHQRYDWLRQRIROGEXLOGLQJVWKH ¿UVWWDUJHWLVWRUHDFKDORZHQHUJ\OHYHODQGDVRIWKHWDUJHWZLOOEHSDVVLYH EXLOGLQJV7KHDLPLVWRUHGXFHJRRGVWUDQVSRUWVE\RQHWHQWKDQGLQFUHDVHWKH XVH RI JUHHQ HOHFWULFLW\ ,QVWLWXWLRQDO NLWFKHQV ZLOO IDYRXU RUJDQLF DQG VHDVRQDO IRRGVDQGYHJHWDULDQIRRG &OLPDWHIULHQGO\ SURFXUHPHQW FDOOV IRU WDUJHWRULHQWHG SURFXUHPHQW SROLFLHV DQG VWUDWHJLHV3URFXUHPHQWPXVWEHEDVHGRQWKHOLIHF\FOHDSSURDFKZKHUHFOLPDWH LPSDFWV DUH WDNHQ LQWR DFFRXQW IURP VWDUW WR ¿QLVK 3URFXUHPHQW XQLWV PXVW KDYH VXI¿¿UVWDVVHVVHVWKHSRVVLELOLWLHVRIGHYHORSLQJSURGXFWVVXFKDVKHDWSXPSV UHIULJHUDWRUV RU OLJKW ¿[WXUHV 7KHQ WKH DJHQF\ JDWKHUV D JURXS RI SURFXUHUV LQWHUHVWHGLQWKHVXVWDLQDEOHVROXWLRQODXQFKHVDFRPSHWLWLRQDQGHYDOXDWHVWKH WHQGHUV 7KH ZLQQLQJ HQWU\ JHWV SXEOLFLW\ DQG DQ RUGHU IURP WKH SURFXUHPHQW JURXS7KXVWKHPRUHVXVWDLQDEOHSURGXFWJDLQVUDSLGDFFHVVWRWKHPDUNHW
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The Government’s policies ‡ &OLPDWHSROLF\VWHHULQJPXVWEHFRKHUHQWDQGVXVWDLQHGFRQVLVWHQWHIIHFWLYH FRVWHIIHFWLYHDQGWHFKQRORJ\QHXWUDO ‡ 5HVHDUFK RQ WKH FRVWHIIHFWLYHQHVV RI FOLPDWH SROLF\ LV LQFUHDVHG (IIRUW LV PDGHWRFRQVLGHUDOOGLUHFWDQGLQGLUHFWHIIHFWVRIVWHHULQJLQERWKWKHVKRUW DQGORQJWHUP ‡ 7KH OLQNLQJ GHHSHQLQJ DQG H[SDQVLRQ RI HPLVVLRQV WUDGLQJ V\VWHPV DUH SURPRWHGZKLOHHQVXULQJWKHLUHIIHFWLYHQHVVYLVjYLVWKHFOLPDWH7KHJRDOLV WRLQWURGXFHFRPSUHKHQVLYHDQGJOREDOHPLVVLRQVWUDGLQJ ‡ 7KHFXUUHQWSXEOLFSROLFLHVDQGPHDVXUHVDUHHYDOXDWHGIURPWKHSHUVSHFWLYH RIFOLPDWHSURWHFWLRQWDNLQJLQWRDFFRXQWRWKHUVRFLDOREMHFWLYHV3ROLFLHVDQG PHDVXUHVOHDGLQJWRHPLVVLRQVDUHUHGXFHGDQGUHYLVHG ‡ 7KH ORQJUDQJH HFRORJLFDO WD[ UHIRUP LV FRQWLQXHG 7KH WDUJHW LV WKDW WKH VWHHULQJHIIHFWRQHPLVVLRQVRXWVLGHWKHHPLVVLRQVWUDGLQJVHFWRULVDWOHDVWRI WKHVDPHRUGHUDVWKHHIIHFWRIHPLVVLRQVWUDGLQJ ‡ $ EDODQFH LV VRXJKW EHWZHHQ LQFHQWLYHV DQG GLVLQFHQWLYHV +RXVHKROGV DQG HQWHUSULVHVDUHHQFRXUDJHGWRFKRRVHVXVWDLQDEOHVROXWLRQV ‡ )HHGLQWDULIIVDQGRWKHUHFRQRPLFVWHHULQJPHDVXUHVDUHLPSOHPHQWHGVRWKDW WKH\ DUH FRPSUHKHQVLYH HQRXJK LQ YLHZ RI WKH JRDOV WR LQFUHDVH UHQHZDEOH HQHUJ\6WHHULQJPHDVXUHVDUHSODQQHGVRWKDWWKH\KHOSFRPPHUFLDOLVHQHZ WHFKQRORJ\ ‡ ,QWUDQVSRUWWKHIRFXVRIHFRQRPLFVWHHULQJPHDVXUHVLVVKLIWHGWRFDUXVH 7KH IXWXUH DGRSWLRQ RI URDG XVHU FKDUJHV EDVHG RQ VDWHOOLWH SRVLWLRQLQJ LV H[SORUHG7KHVHFKDUJHVZRXOGEHVFDOHGGHSHQGLQJRQWKHWLPHSODFHDQG WKHHPLVVLRQOHYHORIWKHYHKLFOH ‡ 7KHSXEOLFVHFWRUPXVWVHWDQH[DPSOHLQFOLPDWHSURWHFWLRQ3URFXUHPHQWXQLWV DUHUHTXLUHGWRGUDZXSVWUDWHJLHVVKRZLQJKRZFOLPDWHLVVXHVDUHFRQVLGHUHG LQSURFXUHPHQW ‡ 7KH UROH RI SXEOLF SURFXUHPHQW LQ WKH FRPPHUFLDOLVDWLRQ RI VXVWDLQDEOH WHFKQRORJ\ LV LQYHVWLJDWHG 5HDOLVDWLRQ RI VXVWDLQDELOLW\ LQ SURFXUHPHQW LV PRQLWRUHG DQG UHSRUWHG UHJXODUO\ 7KH QHHG WR UHYLVH OHJLVODWLRQ LQ RUGHU WR SURPRWHFOLPDWHIULHQGO\SURFXUHPHQWLVH[SORUHG
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10 MAINSTREAMING CLIMATE POLICY 7UDQVLWLRQWRDORZFDUERQVRFLHW\UHTXLUHVWKDWWKHFOLPDWHSHUVSHFWLYH LV PDLQVWUHDPHG LQWR DOO SROLFLHV 7KH FOLPDWH SHUVSHFWLYH PXVW EH LQFOXGHG LQ GHFLVLRQPDNLQJ LQ HYHU\ VHFWRU DQG DW DOO OHYHOV 0DQ\ VWUXFWXUHVDQGSUDFWLFHVPXVWEHUHYLVHGDQGVXI¿¿HGWRFRQFHQWUDWHRQWKHPRVWLPSRUWDQWRSHUDWLRQVVXFKDVVROXWLRQV FRQFHUQLQJHQHUJ\WUDQVSRUWODQGXVHDQGIRRG 0DLQVWUHDPLQJ FDQ VWUHQJWKHQ FOLPDWH SROLF\ LQ WZR GLUHFWLRQV +RUL]RQWDO PDLQVWUHDPLQJ VXSSRUWV WKH FRQVLGHUDWLRQ RI FOLPDWH LVVXHV LQ DOO SXEOLF DGPLQLVWUDWLRQDQGLQDOOVHFWRUV9HUWLFDOPDLQVWUHDPLQJPHDQVWKHLQWHJUDWLRQRI FOLPDWHLVVXHVLQHDFKEUDQFKRIDGPLQLVWUDWLRQDWDOOOHYHOVIURPORFDOWRQDWLRQDO 7KH WDUJHW RI PDLQVWUHDPLQJ LV WR DYRLG XQQHFHVVDU\ SROLF\ FRQÀLFWV DQG WR FRQVROLGDWH V\QHUJLHV EHWZHHQ DFWLYLWLHV %\ FRQWUDVW PDLQVWUHDPLQJ GRHV QRW VWULYH WR E\SDVV RWKHU VRFLDO REMHFWLYHV 7KH PLQLPXP UHTXLUHPHQW LV WKDW GHFLVLRQPDNHUVKDYHHQRXJKLQIRUPDWLRQDERXWWKHLPSDFWVRIYDULRXVSROLFLHV VRWKDWFRQÀLFWLQJREMHFWLYHVFDQEHSULRULWLVHG7REHVXFFHVVIXOPDLQVWUHDPLQJ FDOOV IRU NQRZKRZ UHVRXUFHV FRPPLWPHQW PRQLWRULQJ DQG HYDOXDWLRQ DV ZHOO DVWKHDELOLW\WRGHDOZLWKFRQÀLFWVEHWZHHQFOLPDWHSROLF\REMHFWLYHVDQGRWKHU REMHFWLYHV 7KHVHYHULW\RIFOLPDWHFKDQJHLVJHQHUDOO\DFNQRZOHGJHGWRGD\,QSUDFWLFHWKH VHYHULW\ RI WKH LVVXH PXVW EH PDGH YLVLEOH LQ SROLWLFDO SULRULWLHV DQG GHFLVLRQV 7UDQVLWLRQ WR D ORZFDUERQ VRFLHW\ ZLOO EH RQH RI WKH JUHDWHVW VKLIWV HYHU H[SHULHQFHG DQG WKH FKDQJHV O\LQJ DKHDG UHTXLUH SROLWLFDO OHDGHUVKLS 7KH *RYHUQPHQW PLQLVWULHV DQG RWKHU XSSHU PDQDJHPHQW RI 6WDWH DGPLQLVWUDWLRQ PXVWEHFRQVLVWHQWO\FRPPLWWHGWRDGYDQFLQJFOLPDWHSURWHFWLRQLQDOODFWLYLWLHV 147
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Information to support decision-making :HOODGYLVHGGHFLVLRQPDNLQJUHTXLUHVXSWRGDWHDQGUHVHDUFKEDVHGLQIRUPDWLRQ 6XI¿FLHQWFRPSHWHQFHDQGUHVRXUFHVPXVWEHDYDLODEOHIRUPLQLVWULHVVRWKDWWKH\ FDQDVVHVVWKHFOLPDWHLPSDFWVRIGHFLVLRQVDQGLQWHJUDWHWKHFOLPDWHSHUVSHFWLYH LQ DOO OHJLVODWLYH GUDIWLQJ $VVHVVPHQWV RI FOLPDWH LPSDFWV PXVW EH LQFOXGHG LQ RSHUDWLQJDQG¿QDQFHSODQVDQGLQVWUDWHJLHV7KHFOLPDWHGLPHQVLRQVKRXOGDOVREH VWUHQJWKHQHGLQWKHHQYLURQPHQWDOLPSDFWDVVHVVPHQWRISODQVDQGSURJUDPPHV 150



0LQLVWULHVPXVWWRJHWKHUGUDZXSDUHSRUWRQKRZFOLPDWHLPSDFWVDUHDVVHVVHG ZKHQSURSRVDOVIRUUHJXODWLRQVDUHSUHSDUHG 2UJDQLVDWLRQVFDQUHGLUHFWWKHLUKXPDQUHVRXUFHVE\DSSRLQWLQJFOLPDWHVSHFLDOLVWV DQGE\SURYLGLQJWUDLQLQJRQFOLPDWHLVVXHVIRUWKHSHUVRQQHO$ZDUHQHVVUDLVLQJ FKDQJHV LQ MRE GHVFULSWLRQV VWDII URWDWLRQ DQG QHWZRUNLQJ PD\ DOVR VXSSRUW PDLQVWUHDPLQJ 5DWLRQDO GHFLVLRQPDNLQJ GHSHQGV RQ LQIRUPDWLRQ SURGXFHG LQ YDULRXV VFLHQWL¿F GLVFLSOLQHV,WLVVHQVLEOHWRLGHQWLI\UHVHDUFKQHHGVLQGLDORJXHEHWZHHQVFLHQWLVWV DQG GHFLVLRQPDNHUV ,W LV DOVR LPSRUWDQW WR FRQVLGHU FOLPDWH LVVXHV LQ WKH SUHSDUDWLRQDGPLQLVWUDWLRQDQGDVVHVVPHQWRIUHVHDUFKSURJUDPPHV 5HVHDUFKRQFOLPDWHLVVXHVLQYDULRXVVHFWRUVKDVLQFUHDVHGLQ)LQODQG+RZHYHU PXFKPRUHLQIRUPDWLRQLVVWLOOQHHGHG)RUH[DPSOHDEUXSWDQGH[WUHPHFOLPDWH FKDQJHV HPLVVLRQ GLIIHUHQFHV EHWZHHQ SRSXODWLRQ JURXSV HQHUJ\ HI¿FLHQF\ SRWHQWLDOV DQG WKH FRVWHIIHFWLYHQHVV RI FOLPDWH SROLF\ PHDVXUHV DUH VWLOO LQDGHTXDWHO\ NQRZQ (IIHFWLYH FOLPDWH DFWLRQ UHTXLUHV VXI¿FLHQW UHVRXUFHV IRU UHVHDUFKWKDWVXSSRUWVGHFLVLRQPDNLQJ1HWZRUNLQJDPRQJVFLHQWL¿¿HOGVRIQDWXUDOVFLHQFHVDQGWHFKQRORJ\8QOLNHPDQ\RWKHUFRXQWULHV)LQODQGKDV QRWKLQNWDQNVWKDWZRXOGIHHGSXEOLFGHEDWH )LQODQG¶V VWUHQJWKV LQFOXGH VHFWRUDO UHVHDUFK DQG LWV FORVH OLQNV ZLWK UHVHDUFK FRQGXFWHG DW XQLYHUVLWLHV 7KURXJK WKH $GYLVRU\ %RDUG IRU 6HFWRUDO 5HVHDUFK UHVHDUFK LQ WKH FOLPDWH VHFWRU FRXOG EH FRPSLOHG LQWR D ODUJH DQG VWDQGLQJ SURJUDPPHWKDWKDVDFOHDUOLQNWRGHFLVLRQPDNLQJ5HVHDUFKUHVRXUFHVVKRXOG DOVRIRFXVRQWKHQHHGVRIFOLPDWHSURWHFWLRQPRUHWKDQDWSUHVHQW
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$OWHUQDWLYHO\ FOLPDWH NQRZKRZ LQ YDULRXV VHFWRUV FRXOG EH FRQFHQWUDWHG LQ D PXOWLGLVFLSOLQDU\DQGFURVVGLVFLSOLQDU\FOLPDWHLQVWLWXWHRSHUDWLQJLQFRQMXQFWLRQ ZLWKDQH[LVWLQJXQLYHUVLW\RUUHVHDUFKLQVWLWXWH7KLVFOLPDWHLQVWLWXWHFRXOGDOVR RSHUDWHZLWKLQDQHWZRUNDQGYLUWXDOO\FRPSLOLQJNQRZKRZIURPH[LVWLQJUHVHDUFK LQVWLWXWHV 2IWHQWKHFKDOOHQJHLVQRWRQO\WRSURGXFHLQIRUPDWLRQXVHIXOIRUGHFLVLRQPDNLQJ EXWDOVRWRSDVVRQWKLVLQIRUPDWLRQWRGHFLVLRQPDNHUVDWWKHULJKWWLPHDQGLQ WKHULJKWIRUPDW0DQ\FRXQWULHVKDYHDSSRLQWHGµVFLHQFHLQWHUSUHWHUV¶WRLPSURYH WKHÀRZRILQIRUPDWLRQEHWZHHQVFLHQFHDQGSROLWLFV)RULQVWDQFHLQWKH8.WKH *RYHUQPHQWLVVXSSRUWHGE\&KLHI6FLHQWL¿¿HOG 3RO\WHFKQLFV DQG XQLYHUVLWLHV PXVW LQWHJUDWH WKH FOLPDWH LQ WKHLU UHVHDUFK DQG WHDFKLQJPRUHH[SOLFLWO\8QLYHUVLWLHVSOD\DQLPSRUWDQWUROHLQWHDFKHUWUDLQLQJ7KH FOLPDWHPXVWEHLQFOXGHGLQWKHEDVLFWUDLQLQJRIDOOWHDFKHUVDQGWKHTXDOL¿FDWLRQV RIFXUUHQWWHDFKHUVPXVWEHLPSURYHGWKURXJKVXSSOHPHQWDU\WUDLQLQJ ,QRWKHUVHFWRUVWRRWKHLPSRUWDQFHRIVXSSOHPHQWDU\WUDLQLQJLVDFFHQWXDWHGLQ WKHUDSLGO\FKDQJLQJVRFLHW\3HRSOHZRUNLQJLQRFFXSDWLRQVRIHVVHQWLDOLPSRUWDQFH WR ORZFDUERQ VRFLHW\ VXFK DV DUFKLWHFWV KRXVLQJ PDQDJHUV DQG KRXVHKROG DSSOLDQFHUHWDLOHUVPXVWUHFHLYHWUDLQLQJWKDWVXSSRUWVFOLPDWHSURWHFWLRQ



The regions and areas play a key role 0XQLFLSDOLWLHVDQGWKHUHJLRQVSOD\DFUXFLDOUROHERWKLQFOLPDWHFKDQJHPLWLJDWLRQ DQGLQDGDSWDWLRQWRLW0XQLFLSDOLWLHVDQGLQWHUPXQLFLSDOERGLHVWDNHGHFLVLRQV RQLVVXHVVXFKDVUHJLRQDODQGXUEDQSODQQLQJSXEOLFZDVWHPDQDJHPHQWEDVLF HGXFDWLRQHQHUJ\FRQVXPSWLRQLQEXLOGLQJVRZQHGE\PXQLFLSDOLWLHVDQGSXEOLF FDWHULQJ2IWHQWKH\DOVRSOD\DUROHLQHQHUJ\SURGXFWLRQORFDOWUDI¿FDQGRWKHU VLPLODULVVXHV
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.XRSLRLVDJRRGORFDOH[DPSOHRIKRZFOLPDWHSROLF\FDQEHPDLQVWUHDPHG7KH &LW\RI.XRSLRKDVUHVROYHGWKDWWKHGHFLVLRQVRIDOOERGLHVDQGFRUSRUDWLRQVPXVW EHDFFRPSDQLHGE\WKHSUHVHQWLQJRI¿FLDO¶VYLHZRIZKHWKHUWKHGHFLVLRQVXSSRUWV WKHJRDOVRIWKHFLW\¶¿FLHQW HQHUJ\ XVH DQG LQIUDVWUXFWXUH VDYHV PRQH\ 'HYHORSPHQW RI SXEOLF WUDQVSRUWDQGSHGHVWULDQDQGELF\FOHWUDI¿FLPSURYHVSHRSOH¶VKHDOWKDQGPDNHV IRUDPRUHDWWUDFWLYHOLYLQJHQYLURQPHQW6XVWDLQDEOHWHFKQRORJ\DQGVHUYLFHVFDQ FUHDWHQHZMREVDQGWD[UHYHQXHV2QHSRVVLEOHEHQH¿WZKLFKLVDOVRWKHKDUGHVW WRPHDVXUHLVWKHFRPPLWPHQWRISHRSOHWRWKHLURZQPXQLFLSDOLW\EHFDXVHWKH\ IHHOLWDFWVUHVSRQVLEO\DQGVXVWDLQDEO\ &OLPDWH SROLF\ REMHFWLYHV FDQ KDUGO\ EH UHDOLVHG XQOHVV WKH\ DUH WDNHQ WR WKH OHYHORIORFDODQGUHJLRQDOJRYHUQPHQW7KH*RYHUQPHQW¶V/RQJWHUP&OLPDWHDQG (QHUJ\6WUDWHJ\UHTXLUHVWKDWXUEDQDUHDVDQGUHJLRQVSUHSDUHWKHLURZQFOLPDWH SURJUDPPHV,WLVMXVWL¿HGWRH[SDQGWKHVFRSHRIWKLVUHTXLUHPHQWJUDGXDOO\WR DOOPXQLFLSDOLWLHV %HVLGHV FRQFUHWH DQG PHDVXUDEOH WDUJHWV IRU UHGXFLQJ HPLVVLRQV LPSURYLQJ HQHUJ\HI¿FLHQF\DQGLQFUHDVLQJWKHXVHRIUHQHZDEOHHQHUJ\ORFDOSURJUDPPHV PXVWLQFOXGHPHDVXUHVWRUHDFKWKHVHWDUJHWV7DUJHWVDQGPHDQVIRUUHGXFLQJ HPLVVLRQVIURPWUDI¿FPXVWDOVREHLQFOXGHG,QDGGLWLRQDGDSWDWLRQWRFOLPDWH FKDQJHVKRXOGEHH[DPLQHGVLPXOWDQHRXVO\ $PXQLFLSDOLW\FDQGHFLGHWRSUHSDUHDFOLPDWHSURJUDPPHRQLWVRZQEXWRIWHQ LW LV VHQVLEOH WR GUDZ XS D MRLQW SURJUDPPH IRU D VXEUHJLRQDO XQLW RU D MRLQW PXQLFLSDODXWKRULW\7KH¿UVWSURJUDPPHVPXVWEHFRPSOHWHGE\WKHHQGRI WKHUHDIWHUWKH\PXVWEHXSGDWHGRQFHHYHU\¿YH\HDUV 0XQLFLSDOLWLHV KDYH GLIIHUHQW SUHUHTXLVLWHV IRU ORFDO FOLPDWH DFWLRQ (VSHFLDOO\ PDQ\ VPDOO DQG SRRU PXQLFLSDOLWLHV PD\ ¿QG LW GLI¿FXOW WR UHDOORFDWH WKH QHFHVVDU\ ¿QDQFLDO UHVRXUFHV DQG FRPSHWHQFH 0XQLFLSDOLWLHV¶ RZQ FDSDFLWLHV DQGLQWHUPXQLFLSDOFRRSHUDWLRQVKRXOGEHUHLQIRUFHGDQGPXQLFLSDOLWLHVPXVWEH DEOHWRUHFHLYHH[SHUWKHOSIURPWKHQDWLRQDOOHYHO0XQLFLSDOLWLHVFDQDOVREXLOG SDUWQHUVKLSVZLWKHQWHUSULVHVRUJDQLVDWLRQVDQGUHVLGHQWVLQWKHLURZQDUHDV,Q 153



WKLVZD\WKH\FDQH[SDQGWKHFRYHUDJHRIFOLPDWHDFWLRQXWLOLVHWKHFRPSHWHQFH RIRWKHUSDUWLHVDQGUHDFKPRUHSHRSOH ,QVRPHFRXQWULHVWKHJRYHUQPHQWVXSSRUWVORFDOFOLPDWHDFWLRQWKURXJKGLUHFW IXQGLQJORDQVRUJXDUDQWHHV)RULQVWDQFHWKH$XVWULDQFOLPDWHDQGHQHUJ\IXQG KDV D IRXU\HDU EXGJHW RI KDOI D ELOOLRQ HXURV VRPH RI WKLV PRQH\ LV XVHG WR VXSSRUWPXQLFLSDOLWLHV ,Q)LQODQGWRRLWZRXOGEHMXVWL¿HGIRUWKHJRYHUQPHQWWRVXSSRUWORFDOFOLPDWH DFWLRQ ZLWK VHHG IXQGLQJ 7KLV FDQ EH LPSOHPHQWHG HLWKHU E\ HVWDEOLVKLQJ D EXGJHWLWHPIRUWKLVSXUSRVHRUE\VHWWLQJXSDVHSDUDWHFOLPDWHIXQGIURPZKLFK PXQLFLSDOLWLHVDQGWKHUHJLRQVFDQDSSO\IRUVXSSRUWRUORZLQWHUHVWORDQVIRUORFDO FOLPDWHSURMHFWV)LQDQFLQJFRXOGDOVREHFROOHFWHGIURPRWKHUVRXUFHV %R[ ([DPSOHVRIDFWLYHPXQLFLSDOLWLHV 0DQ\ PXQLFLSDOLWLHV LQ YDULRXV FRXQWULHV KDYH ZRUNHG DFWLYHO\ WR UHGXFH WKHLU RZQ JUHHQKRXVH JDV HPLVVLRQV 2QH RI WKH EHVWNQRZQ FDVHV LV 9l[M| D WRZQ RI  UHVLGHQWVLQ6ZHGHQ'XULQJWKHSDVW\HDUVWKHWRZQKDVEHHQDEOHWRFXWLWVSHUFDSLWD HPLVVLRQVE\RQHTXDUWHUDQGWRUDLVHWKHVKDUHRIUHQHZDEOHHQHUJ\WRSHUFHQW +RZHYHU 9l[M| GRHV QRW SODQ WR VWRS KHUH 7KH WRZQ¶V JRDO LV WR KDOYH LWV SHU FDSLWD HPLVVLRQVE\DQGWRFXWWKHPE\SHUFHQWE\WKH\HDU%\WKHDLPLV WRLQFUHDVHF\FOLQJDQGWKHXVHRISXEOLFWUDQVSRUWE\RQH¿IWKIURPWKHOHYHORIWKHHDUO\ V7KHORQJWHUPREMHFWLYHLVWRJHWULGRIIRVVLOIXHOVDOWRJHWKHU :LWKLQ WHQ \HDUV WKH FLW\ RI )UHLEXUJ *HUPDQ\ VXFFHHGHG LQ LQFUHDVLQJ WKH VKDUH RI F\FOLQJ E\ KDOI DQG LQ UHGXFLQJ WKH VKDUH RI GULYLQJ E\ RQH TXDUWHU $W WKH VDPH WLPH FRQWUDU\WRWKHJHQHUDOWUHQGFDUGHQVLW\LQWKHFLW\IHOO 7KH LVODQG RI 6DPV¡ LQ 'HQPDUN KDV EHHQ FDUERQ QHXWUDO VLQFH  $OO HOHFWULFLW\ LV REWDLQHGIURPZLQGSRZHUDQGSHUFHQWRIKHDWLVSURGXFHGXVLQJELRPDVVDQGVRODU FROOHFWRUV7KHUHPDLQLQJHPLVVLRQVDUHRIIVHWE\VHOOLQJZLQGSRZHUWRRWKHUORFDWLRQVLQ 'HQPDUN ,Q )LQODQG WKH )LQQLVK (QYLURQPHQW ,QVWLWXWH KDV ODXQFKHG WKH SURMHFW &DUERQQHXWUDO 0XQLFLSDOLWLHV,QWKHSURMHFW¿YHPXQLFLSDOLWLHVDFWDVOLYLQJODERUDWRULHVRIORFDOFOLPDWH SURWHFWLRQDQGVWULYHWRUHGXFHHPLVVLRQVZHOODKHDGRIVFKHGXOH7KHSURMHFWLVEDVHGRQ DSDUWQHUVKLSRIDOOORFDODFWRUV7KHSUHOLPLQDU\UHVXOWVDUHHQFRXUDJLQJ)RUH[DPSOHLQ 8XVLNDXSXQNLLWPD\EHSRVVLEOHWRFXWHPLVVLRQVE\DVPXFKDVSHUFHQWZLWKLQ¿YH \HDUV



The Government’s policies ‡ &OLPDWHSROLF\H[SHUWLVHWRVXSSRUW6WDWHOHDGHUVKLSLVHQVXUHGDQGVWUHQJWKHQHG ‡ 7KHFOLPDWHSHUVSHFWLYHLVVWUHQJWKHQHGLQWKHSUHSDUDWLRQDQGSUHVHQWDWLRQ RI6WDWHEXGJHWV
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‡ ,PSOHPHQWDWLRQRIWKHIRUHVLJKWUHSRUWLVPRQLWRUHGDQGDVVHVVHGZKHQHYHU QHFHVVDU\GHFLVLRQVRQVXSSOHPHQWDU\VROXWLRQVDUHPDGHWRDWWDLQREMHFWLYHV ‡ 7KH DGYDQWDJHV DQG GLVDGYDQWDJHV RI D &OLPDWH &KDQJH $FW VLPLODU WR WKDW RIWKH8.DUHLQYHVWLJDWHGDQGWKHDSSOLFDELOLW\RIVXFKDQ$FWWR)LQODQGLV DVVHVVHG ‡ 5HVHDUFKWRVXSSRUWFOLPDWHSROLF\LVLQFUHDVHG0LQLVWULHVDUHHQVXUHGVXI¿FLHQW UHVRXUFHVVRWKDWWKHFOLPDWHSHUVSHFWLYHFDQEHLQWHJUDWHGLQGHFLVLRQPDNLQJ LQHDFKDGPLQLVWUDWLYHVHFWRU ‡ $QRSHUDWLQJPRGHOLVFUHDWHGIRUFRRUGLQDWLQJFOLPDWHFRPPXQLFDWLRQVZLWKLQ SXEOLFDGPLQLVWUDWLRQ ‡ 7KHFOLPDWHSHUVSHFWLYHLVUHLQIRUFHGLQHGXFDWLRQDWDOOOHYHOV ‡ 0XQLFLSDOLWLHV DUH UHTXLUHG WR GUDZ XS D UHJLRQDO RU PXQLFLSDO FOLPDWH SURJUDPPHWKDWLQFOXGHVWDUJHWVDQGPHDVXUHVIRUUHGXFLQJHPLVVLRQV ‡ /RFDO DQG UHJLRQDO FOLPDWH DFWLRQ LV VXSSRUWHG WKURXJK VHHG IXQGLQJ ORZ LQWHUHVWORDQVRUVRPHRWKHUVLPLODUDUUDQJHPHQW
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Summary of policies Vision: Low-carbon Finland in 2050 ‡ 0HDVXUHVDUHWDNHQLQRUGHUWROLPLWJOREDOZDUPLQJWRWZRGHJUHHV&HOVLXVDW PRVW ‡ )LQODQG¶VHPLVVLRQVDUHFXWE\DWOHDVWSHUFHQWIURPWKHOHYHOE\ DVSDUWRIDZLGHULQWHUQDWLRQDOHIIRUW ‡ 7KHVKLIWWRDORZFDUERQVRFLHW\LVFDUULHGRXWLQDZD\ZKLFKSURPRWHVZHOO EHLQJ ‡ 7KHWDUJHWVDUHUHYLVHGZKHQHYHUQHFHVVDU\DVVFLHQWL¿FLQIRUPDWLRQEHFRPHV PRUHDFFXUDWHDQGLQWHUQDWLRQDOFRRSHUDWLRQSURJUHVVHV



Targets towards a low-carbon society 7KHWDUJHWVVHWDUH ‡ LQ WKH ORQJ WHUP WR VKLIW WR D YLUWXDOO\ ]HURHPLVVLRQ HQHUJ\ V\VWHP DQG SDVVHQJHUURDGWUDI¿F ‡ WRFXWWKHHQHUJ\LQWHQVLW\RIWKHHFRQRP\E\OHDVWSHUFHQWE\WKH\HDU WKURXJKUDGLFDOLPSURYHPHQWRIHQHUJ\HI¿FLHQF\ ‡ WR LPSURYH WKH HI¿FLHQF\ RI HQHUJ\ XVH LQ EXLOGLQJV VR WKDW FRQVXPSWLRQ LQ ZLOOEHDWOHDVWSHUFHQWLQDWOHDVWSHUFHQWDQGLQDW OHDVWSHUFHQWORZHUWKDQQRZ ‡ WRJUDGXDOO\SKDVHRXWWKHXVHRIIRVVLOIXHOVDQGSHDWLQHQHUJ\SURGXFWLRQ DV SRZHU SODQWV DUH GHFRPPLVVLRQHG XQOHVV FDUERQFDSWXUH WHFKQRORJ\ LV LQVWDOOHG ‡ WRFRQWLQXHUDLVLQJWKHVKDUHRIUHQHZDEOHHQHUJ\VRWKDWLWZLOOUHDFKDWOHDVW SHUFHQWRIDOOHQGXVHRIHQHUJ\LQ ‡ WR FXW HPLVVLRQV IURP SDVVHQJHU FDUV WR DW PRVW ± J &2NP LQ  ±JLQDQG±JLQ ‡ WRJUDGXDOO\DEDQGRQWKHSUHVHQWIRUPODQG¿OOLQJRIZDVWH



The most important measures 8VHDQGSURGXFWLRQRIHQHUJ\ ‡ (QHUJ\ FRQVHUYDWLRQ DQG LPSURYLQJ HQHUJ\ HI¿FLHQF\ DUH JLYHQ SULRULW\ LQ HPLVVLRQUHGXFWLRQLQDOOVHFWRUV ‡ 7KHHQHUJ\VWDQGDUGVIRUQHZEXLOGLQJVZLOOEHUHYLVHGDIWHUWRIDFLOLWDWH DJUDGXDOWUDQVLWLRQWRSDVVLYHKRXVHV ‡ :KHQ H[LVWLQJ EXLOGLQJV DUH UHQRYDWHG WKHLU HQHUJ\ HI¿FLHQF\ QHHGV WR EH LPSURYHGVXEVWDQWLDOO\
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‡ )HHGLQWDULIIVDQGRWKHUHFRQRPLFVWHHULQJPHDVXUHVDUHLPSOHPHQWHGVRWKDW WKH\ DUH FRPSUHKHQVLYH HQRXJK LQ YLHZ RI WKH JRDOV WR LQFUHDVH UHQHZDEOH HQHUJ\ ‡ 6PDOOVFDOH SURGXFWLRQ RI HQHUJ\ E\ FRQVXPHUV LV SURPRWHG WKURXJK DGPLQLVWUDWLYHDQG¿QDQFLDOPHDQV ‡ &DUERQFDSWXUHDQGVWRUDJH&&6 LVGHYHORSHGDQGWHVWHG



7UDQVSRUWXUEDQVWUXFWXUHDQGFRQVXPSWLRQ ‡ ,QWUDQVSRUWWKHHPSKDVLVRIHFRQRPLFVWHHULQJZLOOVKLIWWRWKHXVHRIPRWRU YHKLFOHV ‡ $OORZDQFHLVPDGHIRUWKHLQYHVWPHQWVUHTXLUHGWRDWWDLQORQJWHUPHPLVVLRQ WDUJHWVLQSXEOLFWUDQVSRUW ‡ 3ODQQLQJJXLGDQFHLVHQKDQFHGLQXUEDQDUHDVLQRUGHUWRLPSURYHFRKHVLRQRI WKHXUEDQVWUXFWXUH ‡ ,QIRUPDWLRQFRQFHUQLQJWKHFOLPDWHLPSDFWVRIFKRLFHVLQHYHU\GD\OLIHLVPDGH HDVLO\DYDLODEOHWRSHRSOH ‡ 5HF\FOLQJDQGHQHUJ\XVHRIZDVWHDQGSUHYHQWLRQRIZDVWHSURGXFWLRQDUH VXEVWDQWLDOO\LQFUHDVHG *XLGDQFHDQGVWUXFWXUHV ‡ 3DUWQHUVKLSV DPRQJ 6WDWH DGPLQLVWUDWLRQ ORFDO DGPLQLVWUDWLRQ EXVLQHVV OLIH RUJDQLVDWLRQV DQG FLWL]HQV DUH VWUHQJWKHQHG LQ RUGHU WR UHDFK FOLPDWH REMHFWLYHV ‡ 3ROLFLHV DQG PHDVXUHV OHDGLQJ WR WKH SURGXFWLRQ RI HPLVVLRQV DUH DVVHVVHG DQGZKHQHYHUQHFHVVDU\FKDQJHG ‡ )LQDQFLQJ IRU WKH GHYHORSPHQW DQG GHSOR\PHQW RI FOLPDWHIULHQGO\ DQG VXVWDLQDEOHWHFKQRORJ\DQGVHUYLFHVLVLQFUHDVHG ‡ 7D[HVGLVFRXUDJLQJHPLVVLRQVDUHGHYHORSHGDQGUDLVHGRXWVLGHWKHHPLVVLRQV WUDGLQJVHFWRU ‡ 7KH FOLPDWH SHUVSHFWLYH LV UHLQIRUFHG ZKHQ 6WDWH EXGJHWV DUH SUHSDUHG DQG SUHVHQWHG ‡ 0XQLFLSDOLWLHV DUH UHTXLUHG WR GUDZ XS D UHJLRQDO RU PXQLFLSDO FOLPDWH SURJUDPPHWKDWLQFOXGHVWDUJHWVDQGPHDVXUHVIRUUHGXFLQJHPLVVLRQV ‡ /RFDODQGUHJLRQDOFOLPDWHDFWLRQLVVXSSRUWHGE\PHDQVRIVHHGIXQGLQJORZ LQWHUHVWORDQVRUVRPHRWKHUVLPLODUDUUDQJHPHQW ‡ 7KHFOLPDWHSHUVSHFWLYHLVUHLQIRUFHGLQHGXFDWLRQDWDOOOHYHOV ‡ $PXOWLGLVFLSOLQDU\DQGLQGHSHQGHQWJURXSRIH[SHUWVLVDSSRLQWHGWRPRQLWRU UHVHDUFKLQWKHFOLPDWHVHFWRUDQGWRDGYLVHWKH*RYHUQPHQW



International cooperation ‡ 'HWHUPLQHGDFWLRQLVWDNHQWRDFKLHYHFRPSUHKHQVLYHDQGHI¿FLHQWDJUHHPHQWV LQFOLPDWHQHJRWLDWLRQV 157



‡ (IIRUWLVPDGHWRVXSSRUWDQGVWUHQJWKHQWKH(XURSHDQ8QLRQ¶VOHDGLQJUROHLQ LQWHUQDWLRQDOFOLPDWHSURWHFWLRQ ‡ $FWLYH ZRUN LV GRQH WR VWUHQJWKHQ WKH FOLPDWH SHUVSHFWLYH LQ LQWHUQDWLRQDO FRRSHUDWLRQLQDOOIRUXPV ‡ (IIRUWLVPDGHWRLQWURGXFHFRPSUHKHQVLYHDQGJOREDOHPLVVLRQVWUDGLQJ ‡ 3URPSWDFWLRQLVWDNHQWROLEHUDOLVHWUDGHWKDWSURPRWHVFOLPDWHSURWHFWLRQ ‡ 7KH WUDQVIHU RI FOLPDWHIULHQGO\ WHFKQRORJ\ WR GHYHORSLQJ FRXQWULHV LV DFFHOHUDWHGPDUNHGO\ ‡ &DUERQQHXWUDOGHYHORSPHQWFRRSHUDWLRQLVLQWURGXFHGDVVRRQDVSRVVLEOH ‡ 7KHFRQFHSWWKDWGHYHORSPHQWIXQGLQJVKRXOGEHVXVWDLQDEOHLQWHUPVRIWKH FOLPDWHLVSURPRWHGLQLQWHUQDWLRQDOGHYHORSPHQWEDQNVDQGRWKHUIRUXPV ‡ 7KHWDUJHWLVVHWWRVWRSJOREDOGHIRUHVWDWLRQDQGWRDFKLHYHDQXSWXUQLQWKH WRWDOIRUHVWDUHDE\DWWKHODWHVW ‡ 'HYHORSPHQWFRRSHUDWLRQEDODQFLQJWKHSRSXODWLRQWUHQGLVHPSKDVLVHGDQG LQFUHDVHGDOVRIRUFOLPDWHUHDVRQV ‡ 3URYLVLRQLVPDGHWRLQFUHDVHSXEOLFIXQGLQJIRUFOLPDWHDFWLRQLQGHYHORSLQJ FRXQWULHVLQOLQHZLWK)LQODQG¶VRZQIDLUVKDUH



Areas requiring further study ‡ 0RUHUHVHDUFKLVFRQGXFWHGRQH[WUHPHDQGDEUXSWFOLPDWHFKDQJHVDQGRQ IHHGEDFNPHFKDQLVPVLQWKHFOLPDWHV\VWHP ‡ 7KHPHDQVRIUHGXFLQJDWPRVSKHULFFRQFHQWUDWLRQVRIJUHHQKRXVHJDVHVDQG FRROLQJWKHFOLPDWHVXVWDLQDEO\DQGVDIHO\DUHDVVHVVHG ‡ :RUN LV FRQWLQXHG WR GHYHORS VFHQDULRV IRU D ORZFDUERQ )LQODQG XVLQJ D SDUWLFLSDWRU\DSSURDFKDQGSRWHQWLDOSDWKVWRZDUGVDFDUERQQHXWUDO)LQODQG DUHVWXGLHG ‡ &OLPDWHSROLF\LVDVVHVVHGIURPWKHSHUVSHFWLYHRIVXVWDLQDEOHGHYHORSPHQW ‡ $VVHVVPHQW RI WKH HFRQRPLF DQG HPSOR\PHQW LPSDFWV RI FOLPDWH SROLF\ LV GHYHORSHGDQGGLYHUVL¿HG ‡ 7KHLQGLFDWRUVRIVXVWDLQDEOHZHOOEHLQJDUHGHYHORSHGWHVWHGDQGDSSOLHGLQ RUGHUWRVXSSOHPHQW*'3GDWD ‡ 0RUHUHVHDUFKLVFRQGXFWHGRQKRZXUEDQVWUXFWXUHDIIHFWVHPLVVLRQV ‡ 0RUHUHVHDUFKDQGDZDUHQHVVUDLVLQJDUHXQGHUWDNHQFRQFHUQLQJWKHFOLPDWH LPSDFWVRIIRRG ‡ 7KHLQGLUHFWLPSDFWVRIFOLPDWHFKDQJHWKDWDUHWUDQVPLWWHGWR)LQODQGIURP RWKHUSDUWVRIWKHZRUOGDUHVWXGLHG ‡ $FRPSUHKHQVLYHHVWLPDWHRIWKHFRVWVRIDGDSWDWLRQLVGUDZQXS ‡ 0RUHUHVHDUFKLVFRQGXFWHGRQWKHFRVWHIIHFWLYHQHVVRIFOLPDWHSROLF\ ‡ ,WLVLQYHVWLJDWHGZKHWKHUURDGXVHUFKDUJHVEDVHGRQVDWHOOLWHSRVLWLRQLQJFDQ EHDGRSWHGLQWKHIXWXUH7KHVHFKDUJHVZRXOGEHVFDOHGGHSHQGLQJRQWKH WLPHSODFHDQGWKHHPLVVLRQOHYHORIWKHYHKLFOH
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‡ 7KH UROH RI SXEOLF SURFXUHPHQW LQ WKH FRPPHUFLDOLVDWLRQ RI VXVWDLQDEOH WHFKQRORJ\LVLQYHVWLJDWHG ‡ 7KHDGYDQWDJHVDQGGLVDGYDQWDJHVRID&OLPDWH&KDQJH$FWVLPLODUWRWKHRQH SDVVHGLQWKH8.DUHVWXGLHGDQGWKHDSSOLFDELOLW\RIVXFKDQ$FWWR)LQQLVK FRQGLWLRQVLVDVVHVVHG
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Appendix 1: Description and assessment of scenarios of the foresight report )RXUSRVVLEOHVWRU\OLQHVRIKRZWRDFKLHYHDORZFDUERQ)LQODQGZHUHGUDZQXSIRU WKLVIRUHVLJKWUHSRUW7KH\LOOXVWUDWHVRPHFOHDUO\GLVWLQJXLVKDEOHZD\VRIUHGXFLQJ HPLVVLRQV E\ DW OHDVW  SHU FHQW 7KH REMHFWLYH LV WR SUHVHQW WKH DOWHUQDWLYH GHYHORSPHQWWUHQGVDVHTXDOQRQHRIWKHPLVSXWIRUZDUGIRULPSOHPHQWDWLRQDV VXFK ,QWKHVFHQDULR(I¿FLHQF\5HYROXWLRQ$ WKHHI¿FLHQF\RIHQHUJ\XVHLVUDGLFDOO\ LPSURYHG DQG ¿QDO HQHUJ\ FRQVXPSWLRQ LQ )LQODQG LV FXW E\ KDOI $OO HQHUJ\ LV SURGXFHGXVLQJUHQHZDEOHVRXUFHV7KHUHJLRQDOVWUXFWXUHLVGHYHORSLQJWRZDUGV ±VWURQJXUEDQUHJLRQDOFHQWUHV 6HUYLFHVDUHTXLFNO\JDLQLQJDGRPLQDQWUROHLQWKHHFRQRPLFVWUXFWXUHZKLOHWKH VKDUH RI LQGXVWU\ LV GHFUHDVLQJ 7KH IRUHVW LQGXVWU\ WKDW QRZ FRQVXPHV D ORW RI SXUFKDVHG HQHUJ\ KDV EHHQ UHSODFHG E\ QHZ W\SHV RI LQGXVWU\ EDVHG RQ D KLJKGHJUHHRISURFHVVLQJDQGNQRZKRZ1HZµ1RNLDV¶KDYHHPHUJHGLQFOHDQ WHFKQRORJ\ ,QWKHVFHQDULR6XVWDLQDEOH'DLO\0LOH% WKHUHJLRQDOVWUXFWXUHKDVGHYHORSHG WRZDUGV VHUYLFH FHQWUHV ORFDWHG WKURXJKRXW )LQODQG DURXQG ZKLFK EXLOGLQJ LV HI¿FLHQW 'DLO\ VHUYLFHV DUH REWDLQHG LQ WKH YLFLQLW\ DQG WUDI¿F YROXPHV KDYH GHFUHDVHG PDUNHGO\ 7KHUH LV OHVV IRFXV RQ FRQVXPSWLRQ DQG VHUYLFHV DUH UHSODFLQJSURGXFWV 1HZ W\SHV RI LQGXVWULDO SURGXFWLRQ PDNH XVH RI ELRUH¿QHULHV LQIRUPDWLRQ DQG FRPPXQLFDWLRQV WHFKQRORJ\ DQG UHF\FOHG UDZ PDWHULDOV (FRORJLFDO GHVLJQ DQG FRQVWUXFWLRQDUHQHZH[SRUWSURGXFWV7KHXVHRIQXFOHDUSRZHUKDVLQFUHDVHG 7KH VFHQDULR %H 6HOIVXI¿FLHQW &  DLPV DW VHOIVXI¿FLHQF\ DQG ORFDOLW\ 6LQJOH IDPLO\KRXVHVSURGXFHPRVWRIWKHLURZQHQHUJ\$ERXWWZHQW\VWURQJUHJLRQDO FHQWUHVKDYHDWWUDFWHGQHZKRXVLQJ&DUVUXQRQ]HURHPLVVLRQHOHFWULFLW\DQGRQ GRPHVWLFELRIXHOV 7KHIRUHVWLQGXVWU\KDVEHHQFRQYHUWHGWRELRLQGXVWU\DQG)LQODQGKDVDVWURQJ GRPHVWLF IRRG LQGXVWU\ 7KHUH LV GHPDQG IRU QHZ FRQVWUXFWLRQ UHQRYDWLRQ DQG ZRRG FRQVWUXFWLRQ VXSSRUWLQJ HQHUJ\ VHOIVXI¿FLHQF\ 5HQHZDEOH VRXUFHV DFFRXQWIRUDODUJHVKDUHRIHQHUJ\FRQVXPSWLRQ9HJHWDULDQDQGORFDOIRRGVDUH LQFUHDVLQJO\SRSXODU
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,Q WKH VFHQDULR 7HFKQRORJ\ LV WKH .H\ '  FRQFHQWUDWLRQ RI WKH SRSXODWLRQ LQ 6RXWKHUQ)LQODQGKDVFRQWLQXHGVWURQJ7KHXUEDQVWUXFWXUHDURXQGPDMRUFLWLHV LVGLVSHUVHGDQGWKHSRSXODWLRQLQUXUDODUHDVKDVGHFUHDVHGFRQVLGHUDEO\7KH LQFUHDVHGWUDQVSRUWGHPDQGLVVDWLV¿HGE\HOHFWULFFDUVDQGKLJKVSHHGWUDLQV (QHUJ\FRQVXPSWLRQLVDWWKHSUHVHQWOHYHODQGLQGXVWU\¶VVKDUHLVODUJH0XFK PRUH QXFOHDU SRZHU KDV EHHQ EXLOW %HFDXVH RI WKH JUHDW HQHUJ\ GHPDQG IRVVLO IXHOV DUH VWLOO XVHG ZLWK FDUERQ FDSWXUH DQG VWRUDJH $Q HQHUJ\HI¿FLHQW NQRZOHGJHLQWHQVLYHLQGXVWU\LVORFDWHGLQWKHVRXWKRI)LQODQG1DWXUDOUHVRXUFHV DUH XWLOLVHG HI¿FLHQWO\ LQ HQHUJ\LQWHQVLYH LQGXVWULHV RXWVLGH GHQVHO\SRSXODWHG DUHDVRI6RXWKHUQ)LQODQG 7DEOH



0DLQIHDWXUHVRIWKHVFHQDULRV



Leading idea Average annual economic growth Economic structure



Urban structure Passenger transport performance Final energy consumption



A: Efﬁciency Revolution Eco-efﬁciency 1.7%



B: Sustainable C: Be SelfD: Technology Daily Mile sufﬁcient is the Key Local services Self-sufﬁciency Industrial Finland 1.8% 1.2% 1.8%



The share of services has increased clearly Cohesive



The share of services has increased



Decreased



Decreased clearly Decreased by 1/4 2/3 Increased



Halved



Share of renewable energy 1/1 Use of nuclear power Ended



The share of services has increased slightly Highly cohesive Dispersed At the present level Decreased by 1/3 4/5 Decreased



Similar as compared to the present Dispersed in urban areas Increased At the present level 3/5 Increased clearly



Finnish business and industry in 2050 8QGHUO\LQJWKHORZFDUERQSDWKVWKHUHDUHJHQHUDODVVXPSWLRQVDERXWHFRQRPLF DQG EXVLQHVV WUHQGV 7KH DVVXPSWLRQV VHOHFWHG GR QRW WDNH D SRVLWLRQ IRU RU DJDLQVW WKH GHYHORSPHQW RI FHUWDLQ EXVLQHVVHV LQVWHDG EDVHG RQ DVVHVVPHQWV PDGHE\H[SHUWVWKH\UHSUHVHQWSRWHQWLDODQGVXI¿FLHQWO\GLIIHUHQWGHYHORSPHQW WUHQGV,QDQ\FDVHDVVXPSWLRQVDERXWIXWXUHHFRQRPLFVWUXFWXUHVLQYROYHPDMRU XQFHUWDLQWLHV
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7KH YROXPH RI VHUYLFHV LQFUHDVHV LQ DOO RI WKH VFHQDULRV DQG LQ VRPH HYHQ VXEVWDQWLDOO\7KHVKDUHRIVHUYLFHVLQWKH*'3UDQJHVIURPWZRWKLUGVLQVFHQDULR 'WRIRXU¿IWKVLQVFHQDULR$*URZWKLVH[SHFWHGIRULQVWDQFHLQWKHVHFWRUVRI ZHOOEHLQJVHUYLFHVDQGWRXULVP,QDGGLWLRQWKHFUHDWLYHHFRQRP\DQGEXVLQHVV VHUYLFHVDVVRFLDWHGZLWKORZFDUERQVRFLHW\SURYLGHHPSOR\PHQW ,QDOORIWKHVFHQDULRVLQGXVWU\LVPRGHUQLVHGDQGEHFRPHVPRUHHI¿FLHQWWKDQ DWSUHVHQW,QVFHQDULR$LQGXVWU\¶¿FLHQF\IRRG LVSURGXFHGGRPHVWLFDOO\WRWKHH[WHQWSRVVLEOHZKHUHDVLQVFHQDULR'DJULFXOWXUH KDV VKUXQN FRQVLGHUDEO\ )RUHVWV DUH DQ LPSRUWDQW UHVRXUFH IRU LQGXVWU\ DQG HQHUJ\SURGXFWLRQLQDOORIWKHVFHQDULRV 7KH VFHQDULRV VRXJKW WR PDS RXW )LQODQG¶V UROHV LQ WKH JOREDO HFRQRP\ RI WKH V 7KH VKDUH RI VHUYLFHV LQ WKH )LQQLVK HFRQRP\ PD\ ULVH UDSLGO\ LI WKH JOREDOGLYLVLRQRIGXWLHVSURFHHGVLQDGLUHFWLRQHQDEOLQJWKLV2QWKHRWKHUKDQG LQGXVWU\¶V SRVLWLRQ PD\ UHPDLQ VWURQJ LI SURGXFWLRQ FDQ EH UHYDPSHG VR WKDW HPLVVLRQVDUHNHSWORZ.QRZKRZDQGVNLOOVSOD\DQLPSRUWDQWUROHLQDOORIWKH VFHQDULRV



Energy consumption by sector 7KHZRUNRQWKHVFHQDULRVVKRZVWKDW)LQODQGFDQUHGXFHHPLVVLRQVE\DWOHDVW  SHU FHQW LQ D YDULHW\ RI GLIIHUHQW ZD\V $OO ORZFDUERQ SDWKV UHTXLUH HQHUJ\ FRQVHUYDWLRQDQGVLJQL¿FDQWLPSURYHPHQWVLQHQHUJ\HI¿FLHQF\LQDOOVHFWRUV,Q WKHVFHQDULRVHQHUJ\FRQVXPSWLRQHLWKHUGHFUHDVHVFOHDUO\RUUHPDLQVURXJKO\DW WKHSUHVHQWOHYHO
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(OHFWULFLW\FRQVXPSWLRQGHFUHDVHVLQDOORWKHUVFHQDULRVH[FHSW'ZKHUHLWLQFUHDVHV EHFDXVHRILQGXVWU\+RZHYHUHOHFWUL¿FDWLRQRIVRFLHW\FRQWLQXHVHOHFWULFLW\ZLOO FRYHUDQLQFUHDVLQJVKDUHRIHQHUJ\LQDOORIWKHVFHQDULRV 7DEOH



)LQDOHQHUJ\FRQVXPSWLRQLQWKHVFHQDULRV7:K 2007



A



B



C



D



108



54



111



81



150



Electricity used by services and households



30



26



20



26



36



Heating



62



27



30



31



37



Transport



50



15



21



25



21



250



122



183



163



245



Industry



Total



7KH¿JXUHVKDYHEHHQURXQGHGWRWKHQHDUHVWIXOOWHUDZDWWKRXU7KHGDWDIRUKHDWSXPSVVKRZWKHLU HIIHFWLYH KHDWLQJHQHUJ\ 7KH ¿JXUHV GR QRW LQFOXGHGLUHFW XVH RI IXHOV E\ LQGXVWU\ FD  7:KLQ  



(QHUJ\FRQVXPSWLRQGHFUHDVHVVKDUSO\LQWKHKHDWLQJRIUHVLGHQWLDODQGVHUYLFH EXLOGLQJV,QFRQVWUXFWLRQSUDFWLFHVRIQHZEXLOGLQJSURMHFWVWKHUHZLOOEHDJUDGXDO WUDQVLWLRQWRZDUGVFOHDUO\LPSURYHGHQHUJ\HI¿FLHQF\ZKLOHWKHHQHUJ\HI¿FLHQF\ RIROGEXLOGLQJVLVLPSURYHGLQFRQMXQFWLRQZLWKUHQRYDWLRQV 7DEOH



+HDWLQJRIUHVLGHQWLDODQGVHUYLFHEXLOGLQJV7:K 2007



A



B



C



District heating



28



14



17



10



13



Electric heating



9



6



5



5



15



Heat pumps



D



2



3



3



5



4



Other



23



4



5



11



5



Total



62



27



30



31



37



7KH¿JXUHVKDYHEHHQURXQGHGWRWKHQHDUHVWIXOOWHUDZDWWKRXU7KHGDWDIRUKHDWSXPSVVKRZWKHLU HIIHFWLYHKHDWLQJHQHUJ\



,QVFHQDULR$EXLOGLQJVZLWKSRRUHQHUJ\HI¿FLHQF\DUHWRUQGRZQ/LYLQJVSDFH SHUFDSLWDUHPDLQVXQFKDQJHGLQ%LQFUHDVHVVOLJKWO\LQ$DQG&DQGLQFUHDVHV FOHDUO\ LQ ' ,Q VFHQDULRV $ DQG % LW LV DVVXPHG WKDW URRP WHPSHUDWXUHV DUH UHGXFHGE\WZRGHJUHHV&HOVLXV ,QGXVWU\¶VHQHUJ\FRQVXPSWLRQGHSHQGVRQWKHYROXPHVWUXFWXUHDQGHI¿FLHQF\ RISURGXFWLRQ$OORIWKHVFHQDULRVDVVXPHWKDWWKHVSHFL¿FHI¿FLHQF\RISURGXFWLRQ ZLOOLPSURYHRQDYHUDJHE\RQH¿IWK
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)LJXUH



7UHQGRIHQHUJ\FRQVXPSWLRQLQLQGXVWU\



160



Scenario A



140 Scenario B



TWh



120 100



Scenario C



80



Scenario D



60 40 20 0 2010



2020



2030



2040



2050



7KHVFHQDULRVGLIIHUFRQVLGHUDEO\LQWHUPVRIHQHUJ\FRQVXPSWLRQ,QVFHQDULR' LQGXVWU\FRQVXPHVQHDUO\WKUHHWLPHVDVPXFKHOHFWULFLW\DQGKHDWDVLQ$ 7DEOH



,QGXVWU\¶VHQHUJ\FRQVXPSWLRQ7:K 2007



A



B



C



D



Electricity



48



26



50



38



69



Heat



60



28



Total



108



54



61 111



44 81



80 150



7KH¿JXUHVKDYHEHHQURXQGHGWRWKHQHDUHVWIXOOWHUDZDWWKRXU



7KH HI¿FLHQF\ RI HOHFWULFLW\ XVH E\ VHUYLFHV DQG KRXVHKROGV ZLOO LPSURYH VXEVWDQWLDOO\,QWKHVFHQDULRVRIWKHPRVWUDSLGGHYHORSPHQWWKHHQHUJ\HI¿FLHQF\ RIKRXVHKROGDSSOLDQFHVZLOOULVHE\SHUFHQWE\DQGE\SHUFHQWE\ ,QVRPHVFHQDULRVWKHLQFUHDVHLQWKHQXPEHURIDSSOLDQFHVZLOOHDWVRPH RI WKH VDYLQJV DFKLHYHG WKURXJK LPSURYHG HI¿FLHQF\ EXW LQ % WKH QXPEHU RI DSSOLDQFHVDQGWKHUHE\DOVRFRQVXPSWLRQZLOOEHVPDOOHU 7DEOH



(OHFWULFLW\FRQVXPSWLRQE\VHUYLFHVDQGKRXVHKROGV7:K 2007



A



B



C



D



Services



15



16



11



15



20



Households Other



11



8



6



9



11



3



2



2



2



5



7KH¿JXUHVKDYHEHHQURXQGHGWRWKHQHDUHVWIXOOWHUDZDWWKRXU7KH\GRQRWLQFOXGHHOHFWULFKHDWLQJ



,QDOORIWKHVFHQDULRVWKHYROXPHRIVHUYLFHVLQFUHDVHVFOHDUO\WKLVUDLVHVWKHLU HOHFWULFLW\FRQVXPSWLRQ2QWKHRWKHUKDQGLPSURYHGHQHUJ\HI¿FLHQF\FXWVWKH QHHG,QVFHQDULR$OLJKWLQJHI¿FLHQF\LVHVWLPDWHGWRLPSURYHE\SHUFHQWDQG WKDWRIRWKHUHOHFWULFLW\XVHLQWKHVHUYLFHVHFWRUE\SHUFHQWE\ 164



7KHHQHUJ\FRQVXPSWLRQRIWUDQVSRUWYDULHVGHSHQGLQJRQWKHWUDQVSRUWGHPDQG PRGDO VSOLW DQG HI¿FLHQF\ RI YHKLFOHV 3DVVHQJHU WUDQVSRUW SHUIRUPDQFH ZLOO GHFUHDVH E\ PRUH WKDQ RQH ¿IWK LQ % DQG E\ RQH WHQWK LQ $ ZKLOH LQ & WKH SHUIRUPDQFHUHPDLQVDWWKHFXUUHQWOHYHODQGLQ'LWULVHVE\RQHWKLUG,QVFHQDULR %LWLVDVVXPHGWKDWWKHXWLOLVDWLRQUDWHRIFDUVZLOOLQFUHDVH )LJXUH



7UHQGLQWKHHQHUJ\FRQVXPSWLRQRIWUDQVSRUW



TWh



60



Scenario A



50



Scenario B



40



Scenario C



30



Scenario D



20 10 0 2010



2020



2030



2040



2050



,Q DOO RI WKH VFHQDULRV GULYLQJ ZLOO FRYHU D VPDOOHU VKDUH RI SDVVHQJHU WUDI¿F WKDQDWSUHVHQW,QVFHQDULR%ZLWKLWVVKRUWGLVWDQFHVWKHVKDUHRIELF\FOHDQG SHGHVWULDQWUDI¿FHYHQWULSOHV,QVFHQDULR$WKHPRVWXUEDQVFHQDULRWKHVKDUH RISXEOLFWUDQVSRUWLQFUHDVHVE\PRUHWKDQSHUFHQW 7DEOH



3HUFHQWDJHRISDVVHQJHUWUDQVSRUWSHUIRUPDQFH



Cars Public transport Bicycle and pedestrian trafﬁc



2007



A



B



C



D



80



65



65



76



77



15



25



20



19



18



5



10



15



5



5



,WKDVEHHQDVVXPHGWKDWWKHHQHUJ\HI¿FLHQF\RIFDUVZLWKLQWHUQDOFRPEXVWLRQ HQJLQHV ZLOO GRXEOH E\  (QHUJ\ FRQVXPSWLRQ GHFUHDVHV WKH PRVW LQ WKH VFHQDULRVZKHUHWKHWUDQVLWLRQWRHOHFWULFLW\SRZHUHGWUDQVSRUWLVUDSLGEHFDXVHDQ HOHFWULFPRWRULVFRQVLGHUDEO\PRUHHI¿FLHQWWKDQDQLQWHUQDOFRPEXVWLRQHQJLQH ,QVFHQDULRV%DQG&HOHFWULFFDUVZLOORQO\DFFRXQWIRURQH¿IWKRIDOOFDUVEXWLQ $WKHLUVKDUHULVHVWRSHUFHQWDQGLQ'DOOFDUVDUHHOHFWULF ,QGXVWU\¶VWUDQVSRUWVZLOOUHPDLQPRUHRUOHVVDWWKHSUHVHQWOHYHOLQ$ZKHUHWKH VKDUHRIVHUYLFHVULVHVVWHHSO\EXWZLOOLQFUHDVHE\WZR¿IWKVLQ%DQG&DQGGRXEOH LQ',QDOORIWKHVFHQDULRVWUDQVSRUWVIRUVHUYLFHVZLOOLQFUHDVHLQVWHSZLWKWKH YROXPHRIWKHVHFWRU+HDY\URDGWUDI¿FUXQVPRVWO\RQIXHOVEXWLQVFHQDULR'WKH VKDUHRIHOHFWULFLW\ZLOOULVHWRSHUFHQWDQGLQ$WRSHUFHQW
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7DEOH



6XSSO\RIGLVWULFWKHDWLQJDQGKHDWLQJIRULQGXVWU\7:K 



District heating (CHP) District heating (separate production) Industry (CHP) Industry (separate production) Nuclear district heating Total



2007



A



B



C



D



25.4



11.1



1.4



8.0



4.6



7.8



2.8



3.8



2.5



2.9



49.4



25.4



9.2



31.0



72.2



12.3



2.8



52.0



12.7



2.8



0 94.9



0 42.1



10.9 77.3



0 54.2



7.1 89.6



7UDQVPLVVLRQORVVHVLQWKHGLVWULFWKHDWLQJQHWZRUNKDYHEHHQWDNHQLQWRDFFRXQW7KH¿JXUHVGRQRW LQFOXGHSURGXFWLRQIRUORZHQHUJ\KHDWLQJQHWZRUNV



Energy generation in the scenarios



6XSSO\RIHOHFWULFLW\LQWKHVFHQDULRV7:K 



Nuclear power Hydropower Wind power CHP with renewable sources CHP with other sources Condensing power Other Imports (+) or exports (–) Total



2007



A



B



C



D



22.5



0



41.6



13.1



64.6



14.0



14.6



15.2



17.5



15.2



0.2



22.9



18.6



20.3



22.1



9.2



17.4



4.0



16.6



27.2



17.4



0



0



1.3



7.3



14.5



8.4



0



5.0



8.5



0



0.8



0



0.3



0



12.6 90.3



4.8 68.9



0 79.3



0 73.8



–6.1 144.7



7KHVXSSO\RIHOHFWULFLW\FRPSULVHVGRPHVWLFFRQVXPSWLRQWUDQVPLVVLRQORVVHVDQGH[SRUWVDEURDG LIDQ\
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,Q DOO RI WKH VFHQDULRV SURGXFWLRQ RI KHDW GHFUHDVHV DORQJ ZLWK FRQVXPSWLRQ +RZHYHUWKHUHLVPDMRUYDULDWLRQLQWKHSURGXFWLRQVWUXFWXUH,QVFHQDULRV$DQG &PRVWKHDWIRUGLVWULFWKHDWLQJDQGLQGXVWU\LVSURGXFHGE\&+3SODQWVZKHUHDV LQ VFHQDULR % LQ SDUWLFXODU WKH VKDUH RI VHSDUDWH SURGXFWLRQ ZLOO EHFRPH YHU\ ODUJH,QVFHQDULRV%DQG'GLVWULFWKHDWLVDOVRSURGXFHGE\QXFOHDUSRZHU (QHUJ\VHOIVXI¿FLHQF\LPSURYHVFRQVLGHUDEO\LQDOORIWKHVFHQDULRV,QVFHQDULR $DOORIWKHHQHUJ\SURGXFHGLQ)LQODQGLVEDVHGRQLQGLJHQRXVHQHUJ\VRXUFHV 0RUHRYHULPSRUWVRIJUHHQHOHFWULFLW\FRYHUIRXUSHUFHQWRIHQHUJ\FRQVXPSWLRQ LQ$ 7DEOH



,QGLJHQRXVHQHUJ\VRXUFHVDQGHQHUJ\EDVHGRQLPSRUWHGIXHOV SHUFHQWRIFRQVXPSWLRQ 2007



A



B



C



D



35



96



70



91



66



61



0



30



9



34



4



4



0



0



–3



Indigenous energy sources Energy production based on imported fuels Electricity imports (+) or exports (–)



,I QXFOHDU SRZHU EDVHG RQ WKH XVH RI LPSRUWHG IXHOV LV LQFOXGHG LQ GRPHVWLF HQHUJ\ SURGXFWLRQ WKH KLJKHVW UDWH RI VHOIVXI¿FLHQF\ LV UHDFKHG LQ VFHQDULR % ZKHUHDOORIWKHHQHUJ\LVSURGXFHGLQ)LQODQG



Energy production by source ,QDOORIWKHVFHQDULRVUHQHZDEOHHQHUJ\SURGXFWLRQULVHVFOHDUO\DERYHWKHRWKHU VRXUFHV,Q$DOORIWKHHQHUJ\LVJHQHUDWHGZLWKUHQHZDEOHVEXWHYHQLQ'ZKLFK UHOLHVRQQXFOHDUSRZHUDQGIRVVLOIXHOVPRUHWKDQDQ\RWKHUVFHQDULRWKHVKDUH RIUHQHZDEOHVZLOOULVHWRSHUFHQWRIFRQVXPSWLRQ7KHDPRXQWRIUHQHZDEOH HQHUJ\SURGXFHGLVWKHJUHDWHVWLQ'VLQFHLWLVQHHGHGWRFRYHUWKHODUJHWRWDO FRQVXPSWLRQRIHQHUJ\
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7DEOH



6RXUFHVRIUHQHZDEOHHQHUJ\7:K 



Forest energy, of which



- waste liquors - by-products - energy wood Arable energy Biogas Waste-derived fuels Hydropower Wind power Other (solar, waves) Total



2007



A



B



C



D



83.3 43.3 20.7 19.3 0.3 0.4 1.1 14.0 0.2 0 99.3



76.8 10.8 10.3 55.8 5.1 0.6 1.1 14.6 22.9 0.8 121.9



82.3 26.9 18.3 37.0 5.0 0.6 0.6 15.2 18.6 0 122.3



77.3 24.1 16.4 36.9 4.0 1.2 0.8 17.5 20.3 0.3 121.4



113.0



51.6 24.6 36.8 5.0 0.2 2.3 15.2 22.1 0 157.8



,QDOORIWKHVFHQDULRVIRUHVWHQHUJ\UHPDLQVFOHDUO\WKHPRVWLPSRUWDQWVRXUFH RI UHQHZDEOH HQHUJ\ ,W DFFRXQWV IRU DERXW WZR WKLUGV RI UHQHZDEOH HQHUJ\ ,Q VFHQDULR$WKHPDLQVRXUFHLVZRRGQRWQHHGHGLQWKHIRUHVWLQGXVWU\ZKHUHDV LQGXVWULDOVLGHÀRZVUHPDLQWKHPRVWLPSRUWDQWVRXUFHVRIELRHQHUJ\LQWKHRWKHU VFHQDULRV%LRJDVDUDEOHHQHUJ\DQGZDVWHGHULYHGIXHOVDFFRXQWIRUDERXW¿YH SHUFHQWRIUHQHZDEOHHQHUJ\DOWRJHWKHU )LJXUH



:RRGXVHLQDQGWKHSRWHQWLDOIRUFRQVWUXFWLRQDOWLPEHUDQG HQHUJ\ZRRGLQ



250



200



TWh



150



100



50



0 2006



A



Forest chips for energy By-products for energy Timber for energy Imported wood for industry Timber for industry
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B



C



D



:LQG SRZHU EHFRPHV WKH VHFRQG PRVW LPSRUWDQW VRXUFH DIWHU ELRHQHUJ\ 7KH DPRXQWRIHOHFWULFLW\JHQHUDWHGE\ZLQGSRZHUZLOOLQFUHDVHWR±WHUDZDWW KRXUVE\ZKLFKLVPDQ\WLPHVRYHUWKHWDUJHWRI7:KGHWHUPLQHGE\WKH &OLPDWHDQG(QHUJ\6WUDWHJ\IRU7KHVKDUHRIZLQGZLOOULVHWR±±SHUFHQWRIHOHFWULFLW\FRQVXPSWLRQ +HDWSXPSVZLOOEHXVHGPXFKPRUHLQWKHKHDWLQJRIEXLOGLQJVLQWKHVKRUWDQG PHGLXPWHUPV,QVRPH±¿IWKV ZKLOH LQ VFHQDULR $ QXFOHDU SRZHUZLOOEHSKDVHGRXWFRPSOHWHO\ $W LWV PRVW LQ VFHQDULR % QXFOHDU SRZHU ZLOO DFFRXQW IRU RYHU  SHU FHQW RI HOHFWULFLW\FRQVXPSWLRQDQGSHUFHQWRIDOO¿QDOHQHUJ\FRQVXPSWLRQ,QVRPH VFHQDULRVWKHSURGXFWLRQRIGLVWULFWKHDWLQJLQFUHDVHVWKHLPSRUWDQFHRIQXFOHDU SRZHU,QVFHQDULR'MXVWXQGHUKDOIRIGLVWULFWKHDWLQJLVSURGXFHGZLWKQXFOHDU SRZHUZKHUHDVLQVFHQDULR%WKLV¿JXUHLVRYHUWZRWKLUGV 7KHSUHVHQWIRUPVRIIRVVLOIXHOXVHIRUHQHUJ\SURGXFWLRQZLOOEHSKDVHGRXWLQDOO RIWKHVFHQDULRV,QVFHQDULR'FRDODQGQDWXUDOJDVFRQWLQXHWRFRYHUVHYHQSHU FHQWRIHQHUJ\SURGXFWLRQEXWZLWKFDUERQFDSWXUHDQGVWRUDJHHPLVVLRQVFDQ YLUWXDOO\EHHOLPLQDWHG,QWKHRWKHUVFHQDULRVIRVVLOIXHOVDUHQRWXVHGDWDOOIRU HQHUJ\SURGXFWLRQ
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,Q VFHQDULR & SHDW FRYHUV D JRRG WHQ SHU FHQW RI WKH HQHUJ\ QHHG ZKLOH LQ VFHQDULR'WKLV¿JXUHLVMXVWXQGHUWHQSHUFHQW,QFHQWUDOLVHGHQHUJ\SURGXFWLRQ WKHXVHRISHDWLQYROYHVQRHPLVVLRQVEHFDXVHRIFDUERQFDSWXUHDQGVWRUDJH



Trend in emissions ,QDOORIWKHVFHQDULRV)LQODQG¶VHPLVVLRQVFDQEHUHGXFHGE\SHUFHQWRUPRUH IURPWKHOHYHOE\WKH\HDU,QVFHQDULR$WKHUHGXFWLRQLVQHDUO\SHU FHQWDQGLQVFHQDULR'RYHUSHUFHQW )LJXUH



*UHHQKRXVHJDVHPLVVLRQVLQWKHYDULRXVVFHQDULRV



80 %



14



12



Mt CO2-eq



10 90 %



8



6



4



2



Emission reductions % of GHG emissions in 1990



16



100 %



0 A



B



C



D



Waste management Agriculture Industrial processes (incl. solvents) Other Industry (incl. oil reﬁning and building) Transport Heating Energy generation



7KHPRVWUDGLFDOIDOOLQHPLVVLRQVZLOOWDNHSODFHLQHQHUJ\JHQHUDWLRQIURPRYHU PLOOLRQWRQQHVDWSUHVHQWWRDOPRVW]HUR7KHPRVWLPSRUWDQWPHDQVIRUDFKLHYLQJ WKLV DUH LPSURYHPHQWV LQ HQHUJ\ HI¿FLHQF\ WKH UHSODFHPHQW RI IRVVLO IXHOV DQG SHDW ZLWK UHQHZDEOH HQHUJ\ VRXUFHV DQG QXFOHDU SRZHU DQG WKH XVH RI FDUERQ FDSWXUHDQGVWRUDJH7KHRQO\HQHUJ\UHODWHGHPLVVLRQVLQZLOOFRPHIURP ZDVWHLQFLQHUDWLRQDOWRJHWKHU±PLOOLRQWRQQHV2QHFDQWKHUHIRUHVSHDNRI DYLUWXDOO\]HURHPLVVLRQHQHUJ\V\VWHP
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$UDGLFDOUHGXFWLRQRIHPLVVLRQVZLOODOVRWDNHSODFHLQWUDQVSRUW(PLVVLRQVZLOO GHFUHDVHIURPWKHSUHVHQWPLOOLRQWRQQHVWR±PLOOLRQWRQQHVRUWRRQH ¿IWKRUHYHQOHVVWKDQRQHWHQWKRIWKHFXUUHQWOHYHO,QVFHQDULR'WUDQVSRUWZLOO EHFRPHWKHJUHDWHVWVRXUFHRIHPLVVLRQVDORQJVLGHDJULFXOWXUH (PLVVLRQV IURP SDVVHQJHU WUDI¿F DUH FXW EHFDXVH RI WKH UHGXFHG WUDQVSRUW GHPDQG LQFUHDVHG SRSXODULW\ RI SXEOLF WUDQVSRUW DQG ELF\FOH DQG SHGHVWULDQ WUDI¿FLPSURYHGHQHUJ\HI¿FLHQF\RIFDUVELRIXHOVDQGWUDQVLWLRQWRHOHFWULFFDUV ,QFUHDVHG UDLO WUDQVSRUWV PRUH HI¿FLHQW YHKLFOHV DQG DOWHUQDWLYH IXHOV UHGXFH HPLVVLRQVIURPJRRGVWUDQVSRUWV 7DEOH



(PLVVLRQVIURPFDUVJ&2NP 2010



2020



2030



2040



2050



Scenario A



163



120



40



9



3



Scenario B



163



124



76



52



38



Scenario C



163



121



66



32



16



Scenario D



163



112



42



8



0



7KH¿JXUHVFRPSULVHGLUHFWHPLVVLRQVIURPWKHXVHRIIRVVLOIXHOVLQSDVVHQJHUFDUV(PLVVLRQVIURP HOHFWULFLW\DQGELRIXHOVXVHGLQFDUVDUHQRWLQFOXGHGLQWKHVH¿JXUHVWKH\DUHLQFOXGHGLQWKHSURGXFWLRQ EDODQFHVRIWKHVHHQHUJ\VRXUFHV



(PLVVLRQV IURP KHDWLQJ ZLOO DOVR GHFUHDVH VXEVWDQWLDOO\ LQ DOO RI WKH VFHQDULRV IURP WKH FXUUHQW  PLOOLRQ WRQQHV WR ± PLOOLRQ WRQHV ± HYHQ WR ]HUR LQ VFHQDULR$7KHPDLQUHDVRQVIRUWKLVGHFUHDVHDUHWKHLPSURYHGHQHUJ\HI¿FLHQF\ RIEXLOGLQJVDQGWKHVKLIWWRUHQHZDEOHHQHUJ\VRXUFHV,QVFHQDULRV&DQG'WKH XVHRISHDWSHOOHWVFDXVHVHPLVVLRQV (PLVVLRQVIURPWKHXVHRIIXHOVLQLQGXVWU\LQFOXGLQJFRQVWUXFWLRQDQGRLOUH¿QLQJ  FDQEHFXWVLJQL¿FDQWO\LQDOORIWKHVFHQDULRVEXWWKHUHPDLQLQJHPLVVLRQVVWLOO DPRXQWWR±PLOOLRQWRQQHV,QVFHQDULR%WKLVVHFWRUEHFRPHVWKHPRVW VLJQL¿FDQWVRXUFHRIHPLVVLRQV
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)LJXUH



&KDQJHLQLQGXVWULDOHPLVVLRQVLQFOXGHGLQHPLVVLRQVWUDGLQJ



14



12



Mt CO2



10



8



6



4



2



0



2006



A



B



C



D



Chemical industry Pulp and paper industry Iron and steel industry Oil reﬁning Minerals industry



(PLVVLRQVIURPLQGXVWULDOSURFHVVHVLQFOXGLQJWKHXVHRIVROYHQWV ZLOOGHFUHDVH IURP WKH SUHVHQW  PLOOLRQ WRQQHV WR RQH TXDUWHU RU HYHQ WR RQH WZHQWLHWK SDUW(PLVVLRQVDUHUHGXFHGIRULQVWDQFHE\LPSURYLQJHI¿FLHQF\E\XVLQJQHZ WHFKQLTXHVDQGE\VKLIWLQJWRFDUERQFDSWXUHDQGVWRUDJH 7KH VHFWRU ZKHUH DFKLHYLQJ FRQVLGHUDEOH HPLVVLRQ UHGXFWLRQV LV WKH PRVW GLI¿FXOWLVDJULFXOWXUH,QWKUHHVFHQDULRVDJULFXOWXUHZLOOEHWKHPRVWLPSRUWDQW HPLVVLRQ VRXUFH LQ  ,Q VFHQDULRV $ % DQG & HPLVVLRQV DUH FXW IURP WKH SUHVHQW  PLOOLRQ WRQQHV WR MXVW ± PLOOLRQ WRQQHV (PLVVLRQ UHGXFWLRQV DUHDFKLHYHGWKURXJKPHDVXUHVVXFKDVDQDHURELFGLJHVWLRQRIPDQXUHUHGXFHG XVHRIIHUWLOLVHUVUHSODFHPHQWRIDQLPDOSURGXFWVZLWKSODQWEDVHGSURGXFWVDQG UHVWULFWLRQVRQFXOWLYDWLRQLQSHDW¿HOGV ,QVFHQDULR'HPLVVLRQVIURPDJULFXOWXUHDUHUHGXFHGWRPLOOLRQWRQQHVEXW WKLVLVEHFDXVHVRPHRIWKHIRRGSURGXFHGLQ)LQODQGLVUHSODFHGE\LPSRUWV,Q WKHVFHQDULRWKHFXOWLYDWHGDUDEOHDUHDKDVIDOOHQE\SUHVHQWDQGWKHDPRXQW RIGDLU\FDWWOHE\SHUFHQWIURPWKHSUHVHQWOHYHO 172



7KDQNVWRLPSURYHGHQHUJ\HI¿FLHQF\ELRIXHOVDQGHOHFWUL¿FDWLRQRIHTXLSPHQW HPLVVLRQVIURPPDFKLQHU\DUHUHGXFHGLQDOORIWKHVFHQDULRVIURPWKHSUHVHQW PLOOLRQWRQQHVWROHVVWKDQRQHPLOOLRQWRQQHV ,Q ZDVWH PDQDJHPHQW HPLVVLRQV FRQWLQXH WR EH UHGXFHG 7KH FXUUHQW  PLOOLRQ WRQQHV FDQ EH FXW E\ DERXW WZR WKLUGV 7KH PRVW LPSRUWDQW PHDVXUHV DUHWKHPLQLPLVDWLRQRIZDVWHYROXPHVUHF\FOLQJDQDHURELFGLJHVWLRQIRUELRJDV XWLOLVDWLRQRIZDVWHGHULYHGIXHOVDVHQHUJ\DQGLPSURYHPHQWRIWKHHI¿FLHQF\RI ZDVWHZDWHUWUHDWPHQW 2WKHUHPLVVLRQVPRVWO\VWHPIURPWKHHYDSRUDWLRQRIIXHOV7KHLPSRUWDQFHRIWKLV FDWHJRU\LVVOLJKWZLWKWKHH[FHSWLRQRIVFHQDULR'ZKHUHLWVVKDUHZLOOULVHWRMXVW XQGHUWHQSHUFHQWRIDOOHPLVVLRQV 7DEOH



6RXUFHV RI HPLVVLRQV WRGD\ DQG LQ  VKDUH RI )LQODQG¶V HPLVVLRQV 2007



A



B



C



D



Energy production



35



1



1



1



4



Fuels for industry (incl. oil reﬁning and construction)



18



18



27



23



20



Transport



18



13



20



13



21



Industrial processes (incl. solvents)



9



14



12



11



4



Agriculture



7



44



26



29



21



Heating



6



0



3



12



7



Machinery



-



2



6



4



5



Waste management



3



9



5



5



9



Other



4



0



1



2



8



Review of paths 7KHUHVXOWVRIWKHVFHQDULRZRUNDUHSUHVHQWHGDVGHVFULSWLRQVRIDORZFDUERQ )LQODQGLQZKHQFRPSDUHGDJDLQVWWKHLQLWLDOVLWXDWLRQLQ7KHWLPLQJRI FKDQJHVUHTXLUHGZDVDOVRFRQVLGHUHGLQWKHFDOFXODWLRQVVRWKDWWDUJHWVFDQEH UHDFKHGZLWKRXWVXGGHQDQGUDGLFDOWXUQV ,QVFHQDULR'¿QDOHQHUJ\FRQVXPSWLRQZLOOUHPDLQPRUHRUOHVVDWWKHFXUUHQW OHYHOWKURXJKRXWWKHDVVHVVPHQWSHULRG,QWKHRWKHUVFHQDULRVFRQVXPSWLRQZLOO IDOO EHORZ WKH WDUJHW OHYHO GHWHUPLQHG LQ WKH &OLPDWH DQG (QHUJ\ 6WUDWHJ\ IRU ,QVFHQDULR$WKH GLIIHUHQFH LVRYHU WHQ SHU FHQW ,QVFHQDULRV % DQG& FRQVXPSWLRQ LQ  ZLOO EH PRUH WKDQ  SHU FHQW  EHORZ WKH LQLWLDO OHYHO LQ VFHQDULR$DVPXFKDVSHUFHQWEHORZ&RQVXPSWLRQZLOOFRQWLQXHWRGHFUHDVH DIWHUWKDWDVZHOO 173



5DSLGDFWLRQLVQHHGHGHVSHFLDOO\LQWKHKHDWLQJRIUHVLGHQWLDODQGVHUYLFHEXLOGLQJV ,QWKHVFHQDULRVFRQVXPSWLRQZLOOGHFUHDVHIURPWKHSUHVHQWOHYHOVRWKDWLQ LWZLOOEHDERXW±SHUFHQWLQDERXW±SHUFHQWDQGLQDVPXFK DV±SHUFHQWORZHUWKDQDWSUHVHQW7RUHDFKWKHVHSDWKVVWULFWHUHQHUJ\ VWDQGDUGVQHHGWREHVHWIRUQHZEXLOGLQJVDQGPDUNHGLPSURYHPHQWVPXVWEH DWWDLQHGLQWKHHQHUJ\HI¿¿



Challenges and opportunities in energy use 7KHUHYLHZRIWKHVFHQDULRVVKRZVWKDWLWLVSRVVLEOHWRFXW)LQODQG¶VHPLVVLRQVE\ SHUFHQWRUPRUHE\WKH\HDU7KHQHFHVVDU\HPLVVLRQUHGXFWLRQVVHHP WREHSRVVLEOHE\XWLOLVLQJWHFKQRORJ\WKDWLVDOUHDG\LQXVHRUXQGHUGHYHORSPHQW +RZHYHUPDMRUFKDQJHVDUHQHHGHGHVSHFLDOO\LQHQHUJ\SURGXFWLRQWUDQVSRUW LQGXVWU\DQGDJULFXOWXUH 7KH JUHDWHVW FKDOOHQJH LQ WKH KHDWLQJ RI EXLOGLQJV LV WR HQVXUH VXI¿FLHQW LPSURYHPHQWLQWKHHQHUJ\HI¿FLHQF\RIH[LVWLQJEXLOGLQJV7KHVZLIWWHDULQJGRZQ RIH[LVWLQJEXLOGLQJVDVVXPHGLQVFHQDULR$DQGWKHGURSLQURRPWHPSHUDWXUHLQ VFHQDULRV$DQG%DOVRVHHPFKDOOHQJLQJ $ELJTXHVWLRQLQWKHXVHRIHOHFWULFLW\LVKRZWRDFKLHYHDGRZQWXUQLQWKHHOHFWULFLW\ FRQVXPSWLRQRIKRXVHKROGVLIKRPHVFRQWLQXHWREHFRPHEHWWHUHTXLSSHG7KH



174



UDSLGJURZWKRIWKHVHUYLFHVPDNHVLWPRUHGLI¿FXOWWRFXWHOHFWULFLW\FRQVXPSWLRQ LQWKLVVHFWRU ,QLQGXVWU\LWPD\EHKDUGWRDFKLHYHWKHQHFHVVDU\HPLVVLRQUHGXFWLRQVZLWKRXW VWUXFWXUDO FKDQJHV 7KH UDGLFDO UHQHZDO RI LQGXVWU\ DVVXPHG LQ VFHQDULR $ PD\EHYHU\FKDOOHQJLQJERWKWHFKQLFDOO\DQG¿QDQFLDOO\,IWKHFRQVHTXHQFHRI UHVWUXFWXULQJ LV WKDW FDUERQLQWHQVLYH SURGXFWLRQ PRYHV WR RWKHU FRXQWULHV WKH RXWFRPHLVQRWDVXI¿FLHQWUHGXFWLRQLQWRWDOHPLVVLRQV,QVFHQDULR'WKHUDSLG JURZWKRIWKHH[LVWLQJLQGXVWU\UHTXLUHVPDMRULQYHVWPHQWVLQHPLVVLRQVUHGXFWLRQ 2QWKHRWKHUKDQGWKHDVVXPSWLRQWKDWWKHHI¿FLHQF\RILQGXVWU\¶VHQHUJ\XVH ZLOOLPSURYHE\RQH¿IWKFDQEHUHJDUGHGDVPRGHUDWHZKHQFRQVLGHULQJWKHWLPH VSDQ DQG WKH JOREDO LQYHVWPHQWV LQ HQHUJ\HI¿FLHQW VROXWLRQV ,Q SDUWLFXODU WKH XVHRIKHDWFDQEHPDGHPXFKPRUHHI¿FLHQWLQPDQ\LQGXVWULDOVHFWRUV ,QWUDQVSRUWWKHPRVWGLI¿FXOWDVSHFWPD\EHWKHPDUNHGUHGXFWLRQLQWKHWUDQVSRUW GHPDQG VLQFH VR IDU LW KDV ULVHQ VWHHSO\ $FKLHYLQJ D FRQVLGHUDEOH LQFUHDVH LQ WKHVKDUHRISXEOLFWUDQVSRUWDOVRUHTXLUHVDGUDPDWLFWXUQLQFXUUHQWWUHQGV2Q WKH RWKHU KDQG WKH VFHQDULR DVVXPSWLRQ WKDW WKH HQHUJ\HI¿FLHQF\ RI FDUV ZLOO GRXEOH VHHPV UDWKHU FDXWLRXV LQ UHODWLRQ WR HVWLPDWHV FRQFHUQLQJ WHFKQRORJLFDO GHYHORSPHQW 7KH HOHFWUL¿FDWLRQ RI KHDY\ WUDI¿F LQ WUDQVSRUWV PD\ SURFHHG PRUH VORZO\ LI WHFKQRORJ\ GRHV QRW GHYHORS UDSLGO\ ,W KDV EHHQ DVVXPHG WKDW WKH WUDQVSRUWV UHTXLUHGE\VHUYLFHVZLOOIROORZWKHVHFWRU¶VYROXPH7KLVPD\LQWXUQXQGHUHVWLPDWH WKHSRWHQWLDOIRULPSURYHGHI¿FLHQF\DVWHFKQRORJ\DQGSUDFWLFHVGHYHORS
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HQHUJ\LVVWHSSHGXSHYHU\ZKHUHDQGFRPSHWLWLRQRYHUELRPDVVEHFRPHV¿HUFHU 7KHSROLWLFDODFFHSWDELOLW\RILPSRUWHGELRPDVVPD\DOVRZDQH 7KH VKDUH RI ZLQG SRZHU ULVHV VKDUSO\ LQ DOO RI WKH VFHQDULRV 7HFKQLFDOO\ WKLV LVSRVVLEOHKRZHYHUHQVXULQJVXI¿FLHQWUHJXODWLQJSRZHUDQGWKHHFRQRPLFVRI RSHUDWLRQV EHFRPH FKDOOHQJLQJ ,Q WKH VFHQDULRV UHO\LQJ RQ DGGLWLRQDO QXFOHDU SRZHU LW PD\ EH QHFHVVDU\ WR XVH QXFOHDU SRZHU DV UHJXODWLQJ SRZHU ZKLFK ZHDNHQVLWVSUR¿WDELOLW\6WRUDJHRIZLQGSRZHUPD\DOVRUHTXLUHPRUHHI¿¿FDQWO\ LQ VFHQDULRV % DQG ' 7KHVH SDWKV KDYH FKDOOHQJHV VXFK DV KRZ WR PDNH QXFOHDUSRZHUHG GLVWULFW KHDWLQJ HFRQRPLFDOO\SUR¿



176



WHFKQRORJLFDO GHYHORSPHQW (VSHFLDOO\ LQ VFHQDULRV UHO\LQJ KHDYLO\ RQ ELRIXHOV SURGXFWLRQQHHGVVXEVWDQWLDOVXSSRUWVRWKDWDGHTXDWHRXWSXWFDQEHDFKLHYHG $V VXFK VLJQL¿FDQW UHGXFWLRQ RI LQGXVWULDO HPLVVLRQV VHHPV SRVVLEOH +RZHYHU WHFKQRORJ\ OHDSV DUH UHTXLUHG ,Q WKH OLJKW RI SUHVHQWGD\ NQRZOHGJH VRPH WHFKQRORJLHVWKDWUHGXFHHPLVVLRQVPD\DOVREHTXLWHH[SHQVLYHZLWKRXWVRFLHW\¶V VXSSRUW



Comparison of paths in terms of the economy $OORIWKHVFHQDULRVUHYLHZHGZRXOGEHEHWWHUWKDQWKHFXUUHQWWUHQGLQWKHVHQVH WKDWWKH\UHGXFH)LQODQG¶¶DVVHVVPHQWVRILQGLYLGXDOVHFWRUVDQGWHFKQRORJLHV 7DEOH



(VWLPDWHRIWKHHFRQRPLFLPSDFWVRIWKHVFHQDULRV



Aspect/ scenario



A: Efﬁciency Revolution



B: Sustainable Daily Mile



C: Be Selfsufﬁcient



D: Technology is the Key



Investments on market Moderate terms



Signiﬁcant



Moderate



Highly signiﬁcant



Public investments



Signiﬁcant



Signiﬁcant



Moderate



Highly signiﬁcant



Public support, input or steering measures



Highly signiﬁcant



Highly signiﬁcant



Moderate



Highly signiﬁcant



Employment



Highly signiﬁcant



Highly signiﬁcant



Moderate



Signiﬁcant



Imports and exports



Signiﬁcant



Signiﬁcant



Very slight



Highly signiﬁcant



Energy costs



Slight



Signiﬁcant



Moderate



Highly signiﬁcant



Security of supply



Good



Good



Excellent



Moderate



7KHVFDOHFRQVLVWVRI¿YHVWHSVYHU\VOLJKWVOLJKWPRGHUDWHVLJQL¿FDQWDQGKLJKO\VLJQL¿FDQW )RU VHFXULW\ RI VXSSO\ WKH VFDOH LV YHU\ SRRU SRRU PRGHUDWH JRRG H[FHOOHQW 7KH DVSHFWV DQG WKHLU HVWLPDWHVDUHQRWFRPPHQVXUDWHZLWKHDFKRWKHU
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Scenarios, the environment and health¿¿F GHFUHDVHVLJQL¿FDQWO\LQDOORIWKHVFHQDULRV7KHUHLVOHVVFRQGHQVHUZDWHUIURP QXFOHDU SRZHU SODQWV ZKHQ WKH ZDWHU LV XWLOLVHG IRU GLVWULFW KHDW SURGXFWLRQ LQ VFHQDULRV%DQG' $OO RI WKH VFHQDULRV ZRXOG LPSURYH WKH KHDOWK RI WKH SRSXODWLRQ 6LQFH WKHUH LV OHVV GULYLQJ DQG PRUH HOHFWULF FDUV DWPRVSKHULF SROOXWLRQ DQG WUDI¿F QRLVH DUH UHGXFHG$VHYHU\GD\SK\VLFDODFWLYLW\EHFRPHVPRUHFRPPRQLQVFHQDULRV$DQG 179
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&LWL]HQV¶YLHZVRQWKHDFFHSWDELOLW\RIWKHVFHQDULRV
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What if? 7KHIXWXUHPD\GLIIHUIURPWKHSDWKVUHYLHZHG±DQGSUREDEO\ZLOOGRVRLQPDQ\ UHVSHFWV,WLVIDLUO\FHUWDLQWKDWWKLQJVQRRQHFDQ\HWHYHQLPDJLQHZLOOKDSSHQE\ 7REHSUHSDUHGIRUDOWHUQDWLYHIXWXUHVLWLVJRRGWRZHLJKXSWKHVFHQDULRV DJDLQVWSRVVLEOHHYHQWV :KDWLIWKHHFRQRPLFFULVLVLVSURORQJHGDJJUDYDWHGDQGRFFXUVDJDLQ"$GHHS HFRQRPLF UHFHVVLRQ ZRXOG FXW HQHUJ\ FRQVXPSWLRQ HVSHFLDOO\ LQ LQGXVWU\ EXW ZRXOG DOVR EH VHHQ IRU LQVWDQFH DV VKULQNLQJ WUDI¿F YROXPHV %HFDXVH WKH UHFHVVLRQ ZRXOG UHGXFH HPLVVLRQV LW ZRXOG EH HDVLHU WR PHHW VWULFW HPLVVLRQ WDUJHWVLQWKHVKRUWUXQ2QWKHRWKHUKDQGWKH¿QDQFLDOFULVLVDQGFRPSDQLHV¶ HFRQRPLFGLI¿FXOWLHVZRXOGSRVWSRQHLQYHVWPHQWVLQQHZWHFKQRORJ\ :KDW LI HPLVVLRQ WDUJHWV EHFRPH VWULFWHU" ,W LV SRVVLEOH WKDW E\  PRVW LQGXVWULDOLVHGFRXQWULHVZLOOEHUHTXLUHGWREHFDUERQQHXWUDOLHWRFXWWKHLUQHW HPLVVLRQVWR]HUR,QWZRRIWKHIRXUVFHQDULRVGUDZQXSIRUWKHIRUHVLJKWUHSRUW WKHHPLVVLRQUHGXFWLRQVDFKLHYHGDUHDOUHDG\SHUFHQW&DUERQQHXWUDOLW\ZRXOG UHTXLUHWKHXWLOLVDWLRQRIELRHQHUJ\ZLWKFDUERQFDSWXUHDQGVWRUDJHODUJHUFDUERQ VLQNVDQGWKHSXUFKDVHRIHPLVVLRQDOORZDQFHV :KDWLIWHFKQRORJ\GHYHORSVPRUHTXLFNO\±RUPRUHVORZO\±WKDQDQWLFLSDWHG",I DUDGLFDOOHDSLVDFKLHYHGLQNH\WHFKQRORJLHV±IRUH[DPSOHVRODUSRZHUEHFRPHV FKHDSHUWKDQFDUERQ¿UHGFRQGHQVLQJSRZHU±HPLVVLRQUHGXFWLRQVPD\EHFRPH FRQVLGHUDEO\HDVLHUWRDWWDLQ2QWKHRWKHUKDQGLIWHFKQRORJLHVVXFKDVHOHFWULF FDUVDQGFDUERQFDSWXUHDQGVWRUDJHFDQQRWEHFRPPHUFLDOLVHGWKHFRUUHVSRQGLQJ SDWKVZLOOEHFRPHPXFKPRUHGLI¿FXOW :KDWLIWKHDFFHSWDELOLW\RIQXFOHDUSRZHUIDOOVVXGGHQO\"7KHHQHUJ\HFRQRP\RI VRPHVFHQDULRVLVEDVHGRQWKHFRQVWUXFWLRQRIDGGLWLRQDOQXFOHDUSRZHUSODQWV $PDMRUDFFLGHQWDEURDGFRXOGJLYHDVHULRXVEORZWRWKHSROLWLFDODFFHSWDELOLW\ RIQXFOHDUSRZHUDVRFFXUUHGDIWHUWKHDFFLGHQWLQ&KHUQRE\O'HSHQGLQJRQWKH WLPLQJWKLVFRXOGUHTXLUHVXEVWDQWLDOFKDQJHVRQVRPHSDWKV
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7DEOH Scenario/ Variable Economy*



Regional and urban structure



Housing



Transport



Economic structure Industry
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0RUHGHWDLOHGGHVFULSWLRQRIWKHVFHQDULRV A: Efﬁciency Revolution At ﬁrst, slower growth because of large investments; later, fast growth because of low energy costs. Regional structure concentrated towards 8–12 strong regional centres. Cohesive urban structure.



New residential buildings are zeroenergy houses; old buildings are renovated to be energy-efﬁcient. Eco summer cottages.



B: Sustainable Daily Mile Fairly steady growth; purchasing power is freed from transport and housing costs to other expenditure. Decentralised regional structure, very cohesive urban structure. Service centres surrounded by efﬁciently built areas.



Living space per capita at the present level. Shared premises, wood, and new housing forms make the living environment more pleasant. Transport performance Transport performance has decreased, telework has fallen clearly and and distance services energy consumption have reduced the for transport is cut need to travel. Goods by half. Less need for transports at present goods transports. Daily level. Cars consume less trips within a radius of than half of the energy a kilometre mostly on they do now; biofuels foot or by bicycle. Public and electricity. Private transport and bicycle cars mostly in rural and pedestrian trafﬁc areas, public transport between service centres. in and between urban Train as the principal areas. mode of transport between cities. A decreased share of Demand for mass industry. Manufacture consumption products of metals from virgin has decreased and materials and a forest been replaced by more industry dependent individual products and on purchased energy services. Renewal of have been replaced by industry, bioreﬁneries, new products and new ICT, industries utilising knowledge industry recycled materials. (e.g. nano, bio, ICT). Ecological construction New ‘Nokias’ in climate and a planning are technology. Renovation export product. of buildings.



C: Be Self-sufﬁcient Slow growth because of choices that reduce productivity.



Regional structure consisting of 20 strong regional centres. Dispersed urban structure, units as selfsufﬁcient as possible.



More living space per capita. Vegetable patches and greenhouses in residential areas. Less need for summer cottages. Passenger transport performance at the present level, many transports in the forest industry. Passenger trafﬁc in and between major cities largely by rail and hybrid biobuses. Cars run on electricity or domestic biofuels. Less international trafﬁc.



Forest industry has become a bioindustry. Strong domestic food industry. Mechanical engineering, ICT. Energy self-sufﬁciency supported by new construction, renovation, and building with wood.



D: Technology is the Key First fairly rapid growth, then slower growth owing to energy and emission costs. Regional structure concentrated in Southern Finland. Compact cities surrounded by a dispersed structure. Fewer people living in rural areas. Clearly more living space per capita, second homes also common.



Passenger transport performance in passenger trafﬁc increased, shift to electric cars. Increased transports for industry, partly by rail; transports to the Arctic Ocean. Public transport used to solve congestions. High-speed trains from Helsinki to Oulu and St. Petersburg. Energyefﬁcient air transport. Industry’s share at the present level. Energyefﬁcient knowledge industry (ICT, bio, nano etc.) in southern Finland, industries utilising natural resources (forest, metals, chemical) outside densely populated areas. CCS in the process industry. Construction of singlefamily houses.



Scenario/ Variable Services



Primary production



Energy Demand



Production**



Values and lifestyles



A: Efﬁciency Revolution Share increased clearly, especially leisure, cultural, health and well-being services. Extensive private service market. Lowcarbon consultation and immaterial innovations for exports. New service sectors.



B: Sustainable Daily Mile A sharp increase in neighbourhood services. Small schools, libraries and shops. Hypermarkets have disappeared. Logistics that minimises the transport demand; support services for business. Nutritional, ﬁtness and well-being services. Rented summer cottages. Share of primary Share of primary production continues production declined to decline. More slightly. Local food a organic production in growing sector, more agriculture. Diminished, organic production. centralised meat production. Consumption halved, Consumption fallen by radical improvements one quarter. Industry’s in efﬁciency in all demand roughly at the sectors. Strong demand present level. Clearly response. Trigeneration less energy needed for (electricity, heating, transport and housing. refrigeration). Consumption electriﬁed.



C: Be Self-sufﬁcient



D: Technology is the Key More neighbourhood Moderate rise in the services. Consultation share of services. on decentralised energy Services that support solutions and energy industry in Finland efﬁciency for exports. and for exports. Many local SMEs and Construction of cooperatives. Domestic transport infrastructure. travel. Strong tourism especially in the north, trading and transport services.



Share risen slightly. Local and organic food, small-scale forestry and ﬁshing as growing sectors. Local meat production.



Consumption fallen by one third. Homes produce their own energy in sparselypopulated areas and in new areas. Comsumption by households and trips abroad has fallen clearly. All energy produced Two thirds renewables, Energy produced with renewables; two ﬁfths nuclear in Finland, four biomass and wind the power. Condenser water ﬁfths renewables. most important sources. from nuclear power Decentralised smallInternational energy plants used for heating. scale production, new trade, e.g. wind power hydropower, bio-CHP. from the North Sea CCS-peat. Nuclear (supergrid). power for the needs of industry, share fallen. Telework has become Increased appreciation Self-sufﬁciency and more common, less for free time and locality. Manual skills travel to distant community spirit, life and proximity to nature locations. Trips to the at hand. Materialism in high regard. Telework outdoors, cycling, virtual and consumer culture has become more travel. Vegetarian discarded. common. Vegetables diets more common. and seasonal foods Appreciation for more common in the services, sustainability diet. and well-being.



Agriculture declined clearly. More mining, uranium mines. Forestry to meet the needs of industry. Synthetic meat.



Consumption at the present level. Increased consumption by industry and transport. Intelligent household appliances and electric cars even out demand peaks. Consumption electriﬁed. Renewables three ﬁfths. Steep increase in nuclear power (incl. fast-breeder reactors). Fossil fuels and peat in large CCS facilities. Electricity for exports. Waste incineration. Appreciation for efﬁciency, ease in daily life and quality. International outlook. Individualism, ecomaterialism. 



7KHDVVXPSWLRQVDERXWHFRQRPLFWUHQGVZHUHPDGHEHIRUHFRPSXWDWLRQDQGDQDO\VLV7KHHIIHFWV RIWKHYDULRXVVFHQDULRVRQHFRQRPLFWUHQGVKDYHEHHQDVVHVVHGLQWKHVHFWLRQ³&RPSDULVRQRISDWKV LQWHUPVRIWKHHFRQRP\´LQWKLVDSSHQGL[ 



(QHUJ\SURGXFWLRQVKDUHVRIUHQHZDEOHHQHUJ\FRUUHFWHGLQVFHQDULRV%&DQG'LQWKLVWDEOHRQ 2FWREHU
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$OOVFHQDULRVVKDUHWKHIROORZLQJIHDWXUHV ‡ )LQODQG¶VHPLVVLRQVDUHUHGXFHGE\DWOHDVWSHUFHQWIURPWKHOHYHOE\  ‡ ,QWHUQDWLRQDOFOLPDWHQHJRWLDWLRQVKDYHSURJUHVVHGDQGRWKHUFRXQWULHVDOVR UHVWULFWWKHLUHPLVVLRQV ‡ *OREDOZDUPLQJIROORZVWKHWZRGHJUHHSDWK ‡ :RUOGZLGHWHFKQRORJLFDOGHYHORSPHQWLVUDSLG ‡ (QHUJ\HI¿FLHQF\LPSURYHVLQDOOVHFWRUV 7KHIROORZLQJLVVXHVKDYHEHHQKDQGOHGVHSDUDWHO\ ‡ ,QWHUQDWLRQDO HPLVVLRQV WUDGLQJ ,W LV DVVXPHG WKDW HPLVVLRQ UHGXFWLRQV DUH LPSOHPHQWHGWKURXJKGRPHVWLFPHDVXUHV ‡ 3ROLF\RQVLQNV6LQNVLQIRUHVWVDQGVRLOKDYHEHHQH[FOXGHGIURPWKHUHYLHZ ‡ *UHHQKRXVHJDVHV&DOFXODWLRQVKDYHEHHQOLPLWHGWRWKHJDVHVFRYHUHGE\WKH .\RWR3URWRFROFDUERQGLR[LGHPHWKDQHQLWURXVR[LGHDQG)JDVHV 
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Appendix 2: Preparation of the foresight report and background studies Group of experts, 21 September 2007– 2UDV7\QNN\QHQ*RYHUQPHQW&OLPDWH3ROLF\6SHFLDOLVW &KDLUSHUVRQ 3HUWWL$QWWLQHQ+HDGRI8QLW0LQLVWU\IRU)RUHLJQ$IIDLUV 2XWL%HUJKlOO'LUHFWRU0LQLVWU\RIWKH(QYLURQPHQWXQWLO2FWREHU 1LQD%URDGVWUHHW6HQLRU$GYLVHU0LQLVWU\RI(PSOR\PHQWDQGWKH(FRQRP\ XQWLO2FWREHU 6DQWWXYRQ%UXXQ)XWXUHV5HVHDUFKHU$VVRFLDWLRQRI)LQQLVK/RFDODQG5HJLRQDO $XWKRULWLHV 6LUNND+DXWRMl¶V2I¿FH
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Meetings and participation of stakeholders and citizens 0LQLVWHULDOZRUNLQJJURXS .LFNRIIVHPLQDU2FWREHU 6FHQDULRZRUNVKRS1RYHPEHU PHHWLQJV



*URXSRIH[SHUWV UHWUHDWV PHHWLQJV 3DUWLFLSDWLRQRIFLWL]HQVDQGVWDNHKROGHUV 2QOLQHGLVFXVVLRQDWWKHJRYHUQPHQWRQOLQHGLVFXVVLRQIRUXPRWDNDQWDD¿ 'HFHPEHU 2QOLQHGLVFXVVLRQDWWKHRWDNDQWDD¿IRUXP0DUFK 6FHQDULRZRUNVKRSV2FWREHUDQG1RYHPEHU 2QOLQHVXUYH\VGXULQJWKHSUHSDUDWRU\SKDVHRIVFHQDULRV2FWREHUDQG1RYHPEHU  2QOLQHVXUYH\RQGUDIWVFHQDULRV-DQXDU\ 6WDNHKROGHUSDQHOVDQGMRLQWGLVFXVVLRQ0DUFK±-XQHPHHWLQJVLQ WRWDO ‡ (QHUJ\LQWHQVLYHLQGXVWU\ ‡ 
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