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(QGRJHQL]LQJ /HDUQLQJ�&XUYHV

1RQ�OLQHDU��QRQ�FRQYH[�RSWLPL]DWLRQ

0XOWLSOH�ORFDOO\�RSWLPDO�VROXWLRQV

1R�JXDUDQWHH�RI�JOREDOO\�RSWLPDO�
VROXWLRQ�ZLWK�FRQYHQWLRQDO�1/3�VROYHUV
± 0L[HG�,QWHJHU�3URJUDPPLQJ��0,3�

± *OREDO�RSWLPL]DWLRQ DOJRULWKPV��H�J��
%$521�

± ³*XLGHG´�RSWLPL]DWLRQ�ZLWK�FRQYHQWLRQDO�
1/3�DOJRULWKPV��GLIIHUHQW�VROYHUV�VWDUWLQJ�
SRLQWV�

0L[HG�,QWHJHU�3URJUDPPLQJ

3LHFH�ZLVH�DSSUR[LPDWLRQ�RI� FXPXODWLYH�
FRVW� FXUYH� XVLQJ� ELQDU\� YDULDEOHV� WR�
HQIRUFH�VHTXHQFH�RI�VHJPHQWV

3URYLGHV� JOREDO� RSWLPXP� IRU� WKH�
OLQHDUL]HG SUREOHP� EXW� LQFUHDVHV�
FRPSXWDWLRQ�WLPH
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&XPXODWLYH�&RVW
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Nonlinear Curve Stepwise Approximation



Turin, October 28-31, 2002 11/20/02 11:29 PM

+�?SUHV?����?'2(���� 4

7/10

0XOWL�UHJLRQDO�/HDUQLQJ�6SLOORYHUV

/HDUQLQJ�LQYHVWPHQWV�LQ�RQH�UHJLRQ�PD\�
GULYH�WR�FRVW�UHGXFWLRQV�DOVR�LQ�RWKHUV

:LWK�VSLOORYHUV�RI�OHDUQLQJ��
– deploying a technology in a region can affect  

technology choices in other regions
– Carbon abatement policies in a given region may 

have positive effects in other regions

7KLV�SKHQRPHQRQ�FDQQRW�EH�FDSWXUHG�E\�
PRGHOV�ZLWK�H[RJHQRXV�WHFKQLFDO�FKDQJH
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7ZR�6FDOHV�RI�/HDUQLQJ
6RODU�39�����

*OREDO /HDUQLQJ

$QQH[ %�1RQ�$QQH[ % /HDUQLQJ
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7HFKQRORJ\�&OXVWHUV

&OXVWHUV��JURXSV�RI�UHODWHG�FR�HYROYLQJ�
WHFKQRORJLHV�

:LWKLQ�D�FOXVWHU��WHFKQRORJLHV�UHLQIRUFH�
DQG�FURVV�HQKDQFH�HDFK�RWKHU�

5HSUHVHQWDWLRQ�RI�OHDUQLQJ�VSLOORYHUV�
ZLWKLQ�DQG�EHWZHHQ�FOXVWHUV

10/10

6SLOORYHUV�� 2SHQ�3RLQWV

7KLV�0,3�IRUPXODWLRQ�PDNHV�GLIILFXOW�WR�
UHSUHVHQW�GLIIHUHQW�FRQILJXUDWLRQV�RI�VSLOORYHUV�
EHWZHHQ�UHJLRQV�������7UDGH�RI�OHDUQLQJ�
FRPPRGLWLHV��.DQXGLD DQG�/RXORX�

6SLOORYHUV�EHWZHHQ�WHFKQRORJLHV�VKRXOG�EH�
FRQVLGHUHG��FOXVWHUV��������.H\�WHFKQRORJLHV��
OHDUQLQJ�DQG�QRQ�OHDUQLQJ�SDUWV��(&1�
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6XSSRUW�6OLGHV
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7HFKQRORJLFDO�/HDUQLQJ

%DVLF�PHFKDQLVP�RI�WHFKQLFDO�FKDQJH

3URJUHVV��FRVW�SHUIRUPDQFH��UHTXLUHV�
H[SHULHQFH

,QFUHDVLQJ�UHWXUQV��/HDUQLQJ�E\�GRLQJ��
E\�VHDUFKLQJ��E\�XVLQJ

(QGRJHQL]HG OHDUQLQJ�HQDEOHV�EHWWHU�
WUHDWPHQW�RI�WHFKQLFDO�FKDQJH�LQ�WKH�
PRGHOV�
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([DPSOHV�RI�/HDUQLQJ�&XUYHV

6RXUFHV� *DV 7XUELQHV� 0DF *UHJRU HW DO� ������� ,,$6$�:(& ������
:LQG 7XUELQHV� 39 0RGXOHV� &156�,(3( ������

100

1000

10000

100000

1 10 100 1000 10000 100000

Cumulative Capacity (MW)

S
pe

ci
fic

 C
os

t (
U

S
$ 

19
90

/k
W

)

1958

1980

1977

1997
1981

1995

PV Modules, PR=80%

Wind Turbines, PR=83%

Gas Turbines, PR=88%

0$5.$/�� %DVLF�)RUPXODWLRQ

/LQHDU� SURJUDPPLQJ� ÄERWWRP�XS³
HQHUJ\�V\VWHPV�PRGHO��

'HWDLOHG�UHSUHVHQWDWLRQ RI�WHFKQRORJLHV

0LQLPLVH�WRWDO�GLVFRXQWHG�V\VWHP�FRVW�

6XEMHFW�WR�WKH�VHW�RI�FRQVWUDLQWV�

X: Vector of investment and activity variables

bAX ≤

cXz =
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(QGRJHQRXV�&RVWV��

8VLQJ�&XPXODWLYH�&RVW�
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0,3�� ,QWHUSRODWLRQ�3URFHGXUH
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0,3�� .H\�3DUDPHWHUV

0D[LPXP�&XPXODWLYH�&DSDFLW\� &N�PD[ LV�XSSHU�
ERXQG�IRU�WKH�WHFKQRORJ\�FDSDFLW\

1XPEHU� RI� 6HJPHQWV� 1�� $FFXUDF\� RI�
UHSUHVHQWDWLRQ�9V�&RPSXWLQJ�7LPH

6HJPHQWDWLRQ� 3URFHGXUH� 9DULDEOH� OHQJWK�
VHJPHQWV�� 6KRUWHU� VHJPHQWV� IRU� IDVW�
GHFUHDVLQJ�]RQH�RI�WKH�FXUYH

6WDUWLQJ� 3RLQW� 9HU\� VHQVLWLYH�� 3UREOHP� IRU�
QHZ�RU�IXWXUH�WHFKQRORJLHV
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&XPXODWLYH�&RVW
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2EMHFWLYH�)XQFWLRQ

,QYHVWPHQW� FRVW� IRU� D� OHDUQLQJ�
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0XOWL�UHJLRQDO�/HDUQLQJ 6SLOORYHUV

Region 1

Region 2

Region 3Region 4

Region 5

σ1,5

σ3,4

σ1,2

σ2,3
σ4,5

σ1,3σ1,4 σ2,5

σ2,4

σ3,5

σi,j : Spillover coefficients


