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The Kyoto Protocol (1997)

• It set binding emission reduction targets for 37 industrialized 

countries and economies in transition

• An average 5 per cent emission reduction compared to 1990 levels over the 

five year period 2008–2012

• These countries could meet part of their targets by implementing 

emission-reduction project in developing countries



The Clean Development Mechanism

• The main carbon offset mechanism established under the Protocol

• A CDM project must be located in a developing country

• Must provide emission reductions that are additional to what 

would otherwise have occurred.

• Emissions credits used by regulated entities located in countries 

with targets to meet their obligations



The Importance of the CDM

• A contribution of $90 billion to renewable energy investments in 

developing countries

• 13% of their total RE investments

• By 2030, 11.8 billion carbon offsets (roughly equivalent to US + EU 

emissions in 2019)
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<latexit sha1_base64="hL+FaLtOT9luwfLW3Ut08xl3Pcw=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOeHjQA=</latexit>

Let              be the private value of a project with 
characteristics    , and a subsidy rate of   . 

V (s, x)
<latexit sha1_base64="gD+k2sYGuURX/yyOLYw+BnbcN/Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpTdKuix6MVjBfsB7VKyabaNzSZLkhXL0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTS0TRWiDSC5VO8CaciZowzDDaTtWFEcBp61gdDP1W49UaSbFvRnH1I/wQLCQEWys1GyW9dnTaa9YcivuDGiZeBkpQYZ6r/jV7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QiVX6KJTKljBopv6eSHGk9TgKbGeEzVAvelPxP6+TmPDKT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48jJpViveeaV6d1GqXWdx5OEIjqEMHlxCDW6hDg0g8ADP8ApvjnRenHfnY96ac7KZQ/gD5/MHksuOeA==</latexit>

s
<latexit sha1_base64="8r6dWOvdyfgmPOHEanDSQrmgcis=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH3/OM+w==</latexit>
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Let              be the private value of a project with 
characteristics    , and a subsidy rate of   . 

V (s, x)
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s
<latexit sha1_base64="8r6dWOvdyfgmPOHEanDSQrmgcis=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH3/OM+w==</latexit>

We can then, in principle, rank projects from most to 
least valuable, for a given subsidy rate           .s = 0

<latexit sha1_base64="7LWKZgxuayiTpCPIDE+2+266DOw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8NOME/YgOJA85o8ZKD/ra7ZXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVrzzSvX+oly7yeMowDGcwBl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvHXFyWeO4A+czx/QI418</latexit>

V (0, x1) � V (0, x2) � R � V (0, x3) � V (0, x4) � V (0, x5)
<latexit sha1_base64="ANFJhh8mV8wAvVsp21T0vLlxCis=">AAACK3icbVBJT8JAFJ66Im5Vj14mEhNIDGkBo0eCF49oZEmgaabDFCZMF2emRtLwf7z4VzzowSVe/R8OtIcKvmSSb3kvb97nhIwKaRif2srq2vrGZm4rv72zu7evHxy2RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZX838zgPhggb+nZyExPLQ0KcuxUgqydYb7aJx9mibpf6Q3MOEVBJym5GqWb+WJeclWy8YZWNecBmYKSiAtJq2/tofBDjyiC8xQ0L0TCOUVoy4pJiRab4fCRIiPEZD0lPQRx4RVjy/dQpPlTKAbsDV8yWcq9mJGHlCTDxHdXpIjsSiNxP/83qRdC+tmPphJImPk0VuxKAM4Cw4OKCcYMkmCiDMqforxCPEEZYq3rwKwVw8eRm0K2WzWq7c1Ar1RhpHDhyDE1AEJrgAdXANmqAFMHgCL+AdfGjP2pv2pX0nrStaOnME/pT28wuoX6Jz</latexit>

R
<latexit sha1_base64="cVRUNBy/RTcU6LUbsjbBwonoaeo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK3vjNo=</latexit>

     is the reservation rate.
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Let              be the private value of a project with 
characteristics    , and a subsidy rate of   . 

V (s, x)
<latexit sha1_base64="gD+k2sYGuURX/yyOLYw+BnbcN/Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpTdKuix6MVjBfsB7VKyabaNzSZLkhXL0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTS0TRWiDSC5VO8CaciZowzDDaTtWFEcBp61gdDP1W49UaSbFvRnH1I/wQLCQEWys1GyW9dnTaa9YcivuDGiZeBkpQYZ6r/jV7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QiVX6KJTKljBopv6eSHGk9TgKbGeEzVAvelPxP6+TmPDKT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48jJpViveeaV6d1GqXWdx5OEIjqEMHlxCDW6hDg0g8ADP8ApvjnRenHfnY96ac7KZQ/gD5/MHksuOeA==</latexit>

s
<latexit sha1_base64="8r6dWOvdyfgmPOHEanDSQrmgcis=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH3/OM+w==</latexit>

We can then, in principle, rank projects from most to 
least valuable, for a given subsidy rate           .s = 0

<latexit sha1_base64="7LWKZgxuayiTpCPIDE+2+266DOw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8NOME/YgOJA85o8ZKD/ra7ZXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVrzzSvX+oly7yeMowDGcwBl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvHXFyWeO4A+czx/QI418</latexit>

V (0, x1) � V (0, x2) � R � V (0, x3) � V (0, x4) � V (0, x5)
<latexit sha1_base64="ANFJhh8mV8wAvVsp21T0vLlxCis=">AAACK3icbVBJT8JAFJ66Im5Vj14mEhNIDGkBo0eCF49oZEmgaabDFCZMF2emRtLwf7z4VzzowSVe/R8OtIcKvmSSb3kvb97nhIwKaRif2srq2vrGZm4rv72zu7evHxy2RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZX838zgPhggb+nZyExPLQ0KcuxUgqydYb7aJx9mibpf6Q3MOEVBJym5GqWb+WJeclWy8YZWNecBmYKSiAtJq2/tofBDjyiC8xQ0L0TCOUVoy4pJiRab4fCRIiPEZD0lPQRx4RVjy/dQpPlTKAbsDV8yWcq9mJGHlCTDxHdXpIjsSiNxP/83qRdC+tmPphJImPk0VuxKAM4Cw4OKCcYMkmCiDMqforxCPEEZYq3rwKwVw8eRm0K2WzWq7c1Ar1RhpHDhyDE1AEJrgAdXANmqAFMHgCL+AdfGjP2pv2pX0nrStaOnME/pT28wuoX6Jz</latexit>

V (s, x1) � V (s, x2) � V (s, x3) � V (s, x4) � R � V (s, x5)
<latexit sha1_base64="IufbXzwfeUBMZi7bZk/YH/KAysc=">AAACK3icbVBJT8JAFJ66Im5Vj14mEhNIDGkBo0eCF49oZEmgaabDFCZMF2emRtLwf7z4VzzowSVe/R8OtIcKvmSSb3kvb97nhIwKaRif2srq2vrGZm4rv72zu7evHxy2RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZX838zgPhggb+nZyExPLQ0KcuxUgqydYb7aI4e7TNUn9I7mFCKllSzZJaQm4z0nnJ1gtG2ZgXXAZmCgograatv/YHAY484kvMkBA90wilFSMuKWZkmu9HgoQIj9GQ9BT0kUeEFc9vncJTpQygG3D1fAnnanYiRp4QE89RnR6SI7HozcT/vF4k3Usrpn4YSeLjZJEbMSgDOAsODignWLKJAghzqv4K8QhxhKWKN69CMBdPXgbtStmslis3tUK9kcaRA8fgBBSBCS5AHVyDJmgBDJ7AC3gHH9qz9qZ9ad9J64qWzhyBP6X9/ALLQqPC</latexit>

R
<latexit sha1_base64="cVRUNBy/RTcU6LUbsjbBwonoaeo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK3vjNo=</latexit>

s > 0
<latexit sha1_base64="N75h4dHTnlktNL6ch1uayNFYAKY=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CRFLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzThBP6IDyUPOqLHSg752e6WyW3FnIMvEy0kZctR7pa9uP2ZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadog3BW3x5mTSrFe+8Ur2/KNdu8jgKcAwncAYeXEIN7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+APn8wfRqI19</latexit>

     is the reservation rate.

Given minimal regularity conditions on   , the ranking 
is invariant to the subsidy, so that for           , we have:

V
<latexit sha1_base64="ZHTJuVrsXJ8Nz2mGcO2drL0vXec=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fs/+M3g==</latexit>
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<latexit sha1_base64="hL+FaLtOT9luwfLW3Ut08xl3Pcw=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOeHjQA=</latexit>

Let              be the private value of a project with 
characteristics    , and a subsidy rate of   . 

V (s, x)
<latexit sha1_base64="gD+k2sYGuURX/yyOLYw+BnbcN/Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpTdKuix6MVjBfsB7VKyabaNzSZLkhXL0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTS0TRWiDSC5VO8CaciZowzDDaTtWFEcBp61gdDP1W49UaSbFvRnH1I/wQLCQEWys1GyW9dnTaa9YcivuDGiZeBkpQYZ6r/jV7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QiVX6KJTKljBopv6eSHGk9TgKbGeEzVAvelPxP6+TmPDKT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48jJpViveeaV6d1GqXWdx5OEIjqEMHlxCDW6hDg0g8ADP8ApvjnRenHfnY96ac7KZQ/gD5/MHksuOeA==</latexit>

s
<latexit sha1_base64="8r6dWOvdyfgmPOHEanDSQrmgcis=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH3/OM+w==</latexit>

We can then, in principle, rank projects from most to 
least valuable, for a given subsidy rate           .s = 0

<latexit sha1_base64="7LWKZgxuayiTpCPIDE+2+266DOw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8NOME/YgOJA85o8ZKD/ra7ZXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVrzzSvX+oly7yeMowDGcwBl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvHXFyWeO4A+czx/QI418</latexit>

V (0, x1) � V (0, x2) � R � V (0, x3) � V (0, x4) � V (0, x5)
<latexit sha1_base64="ANFJhh8mV8wAvVsp21T0vLlxCis=">AAACK3icbVBJT8JAFJ66Im5Vj14mEhNIDGkBo0eCF49oZEmgaabDFCZMF2emRtLwf7z4VzzowSVe/R8OtIcKvmSSb3kvb97nhIwKaRif2srq2vrGZm4rv72zu7evHxy2RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZX838zgPhggb+nZyExPLQ0KcuxUgqydYb7aJx9mibpf6Q3MOEVBJym5GqWb+WJeclWy8YZWNecBmYKSiAtJq2/tofBDjyiC8xQ0L0TCOUVoy4pJiRab4fCRIiPEZD0lPQRx4RVjy/dQpPlTKAbsDV8yWcq9mJGHlCTDxHdXpIjsSiNxP/83qRdC+tmPphJImPk0VuxKAM4Cw4OKCcYMkmCiDMqforxCPEEZYq3rwKwVw8eRm0K2WzWq7c1Ar1RhpHDhyDE1AEJrgAdXANmqAFMHgCL+AdfGjP2pv2pX0nrStaOnME/pT28wuoX6Jz</latexit>

V (s, x1) � V (s, x2) � V (s, x3) � V (s, x4) � R � V (s, x5)
<latexit sha1_base64="IufbXzwfeUBMZi7bZk/YH/KAysc=">AAACK3icbVBJT8JAFJ66Im5Vj14mEhNIDGkBo0eCF49oZEmgaabDFCZMF2emRtLwf7z4VzzowSVe/R8OtIcKvmSSb3kvb97nhIwKaRif2srq2vrGZm4rv72zu7evHxy2RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZX838zgPhggb+nZyExPLQ0KcuxUgqydYb7aI4e7TNUn9I7mFCKllSzZJaQm4z0nnJ1gtG2ZgXXAZmCgograatv/YHAY484kvMkBA90wilFSMuKWZkmu9HgoQIj9GQ9BT0kUeEFc9vncJTpQygG3D1fAnnanYiRp4QE89RnR6SI7HozcT/vF4k3Usrpn4YSeLjZJEbMSgDOAsODignWLKJAghzqv4K8QhxhKWKN69CMBdPXgbtStmslis3tUK9kcaRA8fgBBSBCS5AHVyDJmgBDJ7AC3gHH9qz9qZ9ad9J64qWzhyBP6X9/ALLQqPC</latexit>

R
<latexit sha1_base64="cVRUNBy/RTcU6LUbsjbBwonoaeo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK3vjNo=</latexit>

s > 0
<latexit sha1_base64="N75h4dHTnlktNL6ch1uayNFYAKY=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CRFLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzThBP6IDyUPOqLHSg752e6WyW3FnIMvEy0kZctR7pa9uP2ZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadog3BW3x5mTSrFe+8Ur2/KNdu8jgKcAwncAYeXEIN7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+APn8wfRqI19</latexit>

     is the reservation rate.

Given minimal regularity conditions on   , the ranking 
is invariant to the subsidy, so that for           , we have:

V
<latexit sha1_base64="ZHTJuVrsXJ8Nz2mGcO2drL0vXec=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fs/+M3g==</latexit>

Marginal
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x
<latexit sha1_base64="hL+FaLtOT9luwfLW3Ut08xl3Pcw=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOeHjQA=</latexit>

Let              be the private value of a project with 
characteristics    , and a subsidy rate of   . 

V (s, x)
<latexit sha1_base64="gD+k2sYGuURX/yyOLYw+BnbcN/Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahgpTdKuix6MVjBfsB7VKyabaNzSZLkhXL0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHTS0TRWiDSC5VO8CaciZowzDDaTtWFEcBp61gdDP1W49UaSbFvRnH1I/wQLCQEWys1GyW9dnTaa9YcivuDGiZeBkpQYZ6r/jV7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QiVX6KJTKljBopv6eSHGk9TgKbGeEzVAvelPxP6+TmPDKT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48jJpViveeaV6d1GqXWdx5OEIjqEMHlxCDW6hDg0g8ADP8ApvjnRenHfnY96ac7KZQ/gD5/MHksuOeA==</latexit>

s
<latexit sha1_base64="8r6dWOvdyfgmPOHEanDSQrmgcis=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpu6XK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH3/OM+w==</latexit>

We can then, in principle, rank projects from most to 
least valuable, for a given subsidy rate           .s = 0

<latexit sha1_base64="7LWKZgxuayiTpCPIDE+2+266DOw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIUvXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8NOME/YgOJA85o8ZKD/ra7ZXKbsWdgSwTLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCJ8VuqjGhbEQH2LFU0gi1n81OnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0ijYEb/HlZdKsVrzzSvX+oly7yeMowDGcwBl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvHXFyWeO4A+czx/QI418</latexit>

V (0, x1) � V (0, x2) � R � V (0, x3) � V (0, x4) � V (0, x5)
<latexit sha1_base64="ANFJhh8mV8wAvVsp21T0vLlxCis=">AAACK3icbVBJT8JAFJ66Im5Vj14mEhNIDGkBo0eCF49oZEmgaabDFCZMF2emRtLwf7z4VzzowSVe/R8OtIcKvmSSb3kvb97nhIwKaRif2srq2vrGZm4rv72zu7evHxy2RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZX838zgPhggb+nZyExPLQ0KcuxUgqydYb7aJx9mibpf6Q3MOEVBJym5GqWb+WJeclWy8YZWNecBmYKSiAtJq2/tofBDjyiC8xQ0L0TCOUVoy4pJiRab4fCRIiPEZD0lPQRx4RVjy/dQpPlTKAbsDV8yWcq9mJGHlCTDxHdXpIjsSiNxP/83qRdC+tmPphJImPk0VuxKAM4Cw4OKCcYMkmCiDMqforxCPEEZYq3rwKwVw8eRm0K2WzWq7c1Ar1RhpHDhyDE1AEJrgAdXANmqAFMHgCL+AdfGjP2pv2pX0nrStaOnME/pT28wuoX6Jz</latexit>

V (s, x1) � V (s, x2) � V (s, x3) � V (s, x4) � R � V (s, x5)
<latexit sha1_base64="IufbXzwfeUBMZi7bZk/YH/KAysc=">AAACK3icbVBJT8JAFJ66Im5Vj14mEhNIDGkBo0eCF49oZEmgaabDFCZMF2emRtLwf7z4VzzowSVe/R8OtIcKvmSSb3kvb97nhIwKaRif2srq2vrGZm4rv72zu7evHxy2RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZX838zgPhggb+nZyExPLQ0KcuxUgqydYb7aI4e7TNUn9I7mFCKllSzZJaQm4z0nnJ1gtG2ZgXXAZmCgograatv/YHAY484kvMkBA90wilFSMuKWZkmu9HgoQIj9GQ9BT0kUeEFc9vncJTpQygG3D1fAnnanYiRp4QE89RnR6SI7HozcT/vF4k3Usrpn4YSeLjZJEbMSgDOAsODignWLKJAghzqv4K8QhxhKWKN69CMBdPXgbtStmslis3tUK9kcaRA8fgBBSBCS5AHVyDJmgBDJ7AC3gHH9qz9qZ9ad9J64qWzhyBP6X9/ALLQqPC</latexit>

R
<latexit sha1_base64="cVRUNBy/RTcU6LUbsjbBwonoaeo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx7ByCOBDZkdemFkdnYzM2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJYPZpygH9GB5CFn1Fipft8rltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OY/Oi/PufCxac042cwx/4Hz+AK3vjNo=</latexit>

s > 0
<latexit sha1_base64="N75h4dHTnlktNL6ch1uayNFYAKY=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CRFLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj26nfekKleSwfzThBP6IDyUPOqLHSg752e6WyW3FnIMvEy0kZctR7pa9uP2ZphNIwQbXueG5i/Iwqw5nASbGbakwoG9EBdiyVNELtZ7NTJ+TUKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadog3BW3x5mTSrFe+8Ur2/KNdu8jgKcAwncAYeXEIN7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+APn8wfRqI19</latexit>

     is the reservation rate.

Given minimal regularity conditions on   , the ranking 
is invariant to the subsidy, so that for           , we have:

V
<latexit sha1_base64="ZHTJuVrsXJ8Nz2mGcO2drL0vXec=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fs/+M3g==</latexit>

MarginalInfra-marginal



Index

Payoff
n  i

<latexit sha1_base64="OF4thG4NQ9pzHOBCBoViZe0g9Ac=">AAAB7nicdVBNS8NAEN34WetX1aOXxSJ4CkmtpL0VvXisYD+gDWWznbRLN5u4uxFK6I/w4kERr/4eb/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSaFFYx7LbkAUcCagpZnm0E0kkCjg0AkmV7nfuQepWCxu9TQBPyIjwUJGiTZSR/Q53GE2KJUdu35RrToezknN9eo58dxKpYZd25mjjJZoDkrv/WFM0wiEppwo1XOdRPsZkZpRDrNiP1WQEDohI+gZKkgEys/m587wqVGGOIylKaHxXP0+kZFIqWkUmM6I6LH67eXiX14v1WHNz5hIUg2CLhaFKcc6xvnveMgkUM2nhhAqmbkV0zGRhGqTUNGE8PUp/p+0K7Z7blduquXG5TKOAjpGJ+gMuchDDXSNmqiFKJqgB/SEnq3EerRerNdF64q1nDlCP2C9fQKN9o+6</latexit>

Infra-marginal:

R
<latexit sha1_base64="QlaaL+uZqqtT+ug3z4ExQz+/7dw=">AAAB6HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ja2uqt6MVjK/YD2lA22027drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZ58ecKe04H1ZmZXVtfSO7mdva3tndy+8ftFSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj6/mfvueSsUicasnMfVCPBQsYARrIzVu+vmCY19UK075DC2JW0lJqYhc21mgACnq/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4tAZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+jg3JsyESeaCrJcFCQc6QjNv0YDJinRfGIIJpKZWxEZYYmJNtnkTAhfn6L/SatouyW72CgXapdpHFk4gmM4BReqUINrqEMTCFB4gCd4tu6sR+vFel22Zqx05hB+wHr7BCxLjTE=</latexit>

i
<latexit sha1_base64="YdaTJ6c9lPvgH6rdumqoNk5zwRc=">AAAB6HicdVBNS8NAEJ34WetX1aOXxSJ4CklbW70VvXhswX5AG8pmu2nXbjZhdyOU0F/gxYMiXv1J3vw3btsIKvpg4PHeDDPz/JgzpR3nw1pZXVvf2Mxt5bd3dvf2CweHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k+u537mnUrFI3OppTL0QjwQLGMHaSE02KBQd+7JWdSrnaEncakbKJeTazgJFyNAYFN77w4gkIRWacKxUz3Vi7aVYakY4neX7iaIxJhM8oj1DBQ6p8tLFoTN0apQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6ODCS5mIE00FWS4KEo50hOZfoyGTlGg+NQQTycytiIyxxESbbPImhK9P0f+kXbLdsl1qVor1qyyOHBzDCZyBCzWoww00oAUEKDzAEzxbd9aj9WK9LltXrGzmCH7AevsETyeNSA==</latexit>
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Index

Payoff
n  i

<latexit sha1_base64="OF4thG4NQ9pzHOBCBoViZe0g9Ac=">AAAB7nicdVBNS8NAEN34WetX1aOXxSJ4CkmtpL0VvXisYD+gDWWznbRLN5u4uxFK6I/w4kERr/4eb/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSaFFYx7LbkAUcCagpZnm0E0kkCjg0AkmV7nfuQepWCxu9TQBPyIjwUJGiTZSR/Q53GE2KJUdu35RrToezknN9eo58dxKpYZd25mjjJZoDkrv/WFM0wiEppwo1XOdRPsZkZpRDrNiP1WQEDohI+gZKkgEys/m587wqVGGOIylKaHxXP0+kZFIqWkUmM6I6LH67eXiX14v1WHNz5hIUg2CLhaFKcc6xvnveMgkUM2nhhAqmbkV0zGRhGqTUNGE8PUp/p+0K7Z7blduquXG5TKOAjpGJ+gMuchDDXSNmqiFKJqgB/SEnq3EerRerNdF64q1nDlCP2C9fQKN9o+6</latexit>

n 2 [i+ 1, j]
<latexit sha1_base64="cFN4HFd2k2CzkWpDyQ2r+jjWf20=">AAAB9HicdVDLSsNAFJ34rPVVdelmsAiCEpJYSbsrunFZwT4gDWUynbRjJ5M4MymU0O9w40IRt36MO//GSVtBRQ9cOJxzL/feEySMSmVZH8bS8srq2npho7i5tb2zW9rbb8k4FZg0ccxi0QmQJIxy0lRUMdJJBEFRwEg7GF3lfntMhKQxv1WThPgRGnAaUoyUlnwOu5RDj57aZ3d+r1S2zNpFpWK5MCdV263lxLUdpwpt05qhDBZo9Erv3X6M04hwhRmS0rOtRPkZEopiRqbFbipJgvAIDYinKUcRkX42O3oKj7XSh2EsdHEFZ+r3iQxFUk6iQHdGSA3lby8X//K8VIVVP6M8SRXheL4oTBlUMcwTgH0qCFZsognCgupbIR4igbDSORV1CF+fwv9JyzHtc9O5qZTrl4s4CuAQHIETYAMX1ME1aIAmwOAePIAn8GyMjUfjxXidty4Zi5kD8APG2yeP7ZFV</latexit>

Infra-marginal:
Marginal:

w/ subsidy

R
<latexit sha1_base64="QlaaL+uZqqtT+ug3z4ExQz+/7dw=">AAAB6HicdVBNS8NAEJ3Ur1q/qh69LBbBU0ja2uqt6MVjK/YD2lA22027drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZ58ecKe04H1ZmZXVtfSO7mdva3tndy+8ftFSUSEKbJOKR7PhYUc4EbWqmOe3EkuLQ57Ttj6/mfvueSsUicasnMfVCPBQsYARrIzVu+vmCY19UK075DC2JW0lJqYhc21mgACnq/fx7bxCRJKRCE46V6rpOrL0plpoRTme5XqJojMkYD2nXUIFDqrzp4tAZOjHKAAWRNCU0WqjfJ6Y4VGoS+qYzxHqkfntz8S+vm+jg3JsyESeaCrJcFCQc6QjNv0YDJinRfGIIJpKZWxEZYYmJNtnkTAhfn6L/SatouyW72CgXapdpHFk4gmM4BReqUINrqEMTCFB4gCd4tu6sR+vFel22Zqx05hB+wHr7BCxLjTE=</latexit>

i
<latexit sha1_base64="YdaTJ6c9lPvgH6rdumqoNk5zwRc=">AAAB6HicdVBNS8NAEJ34WetX1aOXxSJ4CklbW70VvXhswX5AG8pmu2nXbjZhdyOU0F/gxYMiXv1J3vw3btsIKvpg4PHeDDPz/JgzpR3nw1pZXVvf2Mxt5bd3dvf2CweHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k+u537mnUrFI3OppTL0QjwQLGMHaSE02KBQd+7JWdSrnaEncakbKJeTazgJFyNAYFN77w4gkIRWacKxUz3Vi7aVYakY4neX7iaIxJhM8oj1DBQ6p8tLFoTN0apQhCiJpSmi0UL9PpDhUahr6pjPEeqx+e3PxL6+X6ODCS5mIE00FWS4KEo50hOZfoyGTlGg+NQQTycytiIyxxESbbPImhK9P0f+kXbLdsl1qVor1qyyOHBzDCZyBCzWoww00oAUEKDzAEzxbd9aj9WK9LltXrGzmCH7AevsETyeNSA==</latexit>

j
<latexit sha1_base64="RRwgu3foe1L99O2lBxfyIuiGLck=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0ja2uqt6MVjC/YD2lA220m77WYTdjdCKf0FXjwo4tWf5M1/47aNoKIPBh7vzTAzz485U9pxPqzM2vrG5lZ2O7ezu7d/kD88aqkokRSaNOKR7PhEAWcCmpppDp1YAgl9Dm1/crPw2/cgFYvEnZ7G4IVkKFjAKNFGaoz7+YJjX1UrTvkCr4hbSUmpiF3bWaKAUtT7+ffeIKJJCEJTTpTquk6svRmRmlEO81wvURATOiFD6BoqSAjKmy0PneMzowxwEElTQuOl+n1iRkKlpqFvOkOiR+q3txD/8rqJDi69GRNxokHQ1aIg4VhHePE1HjAJVPOpIYRKZm7FdEQkodpkkzMhfH2K/yetou2W7GKjXKhdp3Fk0Qk6RefIRVVUQ7eojpqIIkAP6Ak9W2Pr0XqxXletGSudOUY/YL19AlCrjUk=</latexit>
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If      is  monotonic in some subset of of characteristics,              
.          , then we can infer that project     is infra-
marginal if a project     exists such that:

V
<latexit sha1_base64="ZHTJuVrsXJ8Nz2mGcO2drL0vXec=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fs/+M3g==</latexit>

x̃ ⇢ x
<latexit sha1_base64="RToJ+Gzm1g1Bcqc+SwEwnQj2SxU=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7AbBT0GvXiMYB6QXcLspJMMmX0w0ysJS37FiwdFvPoj3vwbJ8keNLGgoajqprsrSKTQ6DjfVmFjc2t7p7hb2ts/ODyyj8stHaeKQ5PHMladgGmQIoImCpTQSRSwMJDQDsZ3c7/9BEqLOHrEaQJ+yIaRGAjO0Eg9u+yhkH3IJjNPp4EGpJOeXXGqzgJ0nbg5qZAcjZ795fVjnoYQIZdM667rJOhnTKHgEmYlL9WQMD5mQ+gaGrEQtJ8tbp/Rc6P06SBWpiKkC/X3RMZCradhYDpDhiO96s3F/7xuioMbPxNRkiJEfLlokEqKMZ0HQftCAUc5NYRxJcytlI+YYhxNXCUTgrv68jpp1aruZbX2cFWp3+ZxFMkpOSMXxCXXpE7uSYM0CScT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w+YqJTL</latexit>

n
<latexit sha1_base64="2QmInd+nHO60uhS7AYCvgpiU4a8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuyXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH2F+M9g==</latexit>

m
<latexit sha1_base64="hgrbGyfUs1b/Mr5+M32Ck4D9zmA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3a3STsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgkfYMtwI7CQKqQwEPgTj25n/8IRK8zi6N5MEfUmHEQ85o8ZKTdkvV9yqOwdZJV5OKpCj0S9/9QYxSyVGhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFraUQlaj+bHzolZ1YZkDBWtiJD5urviYxKrScysJ2SmpFe9mbif143NeG1n/EoSQ1GbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6F9Va87JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP1tuM9Q==</latexit>

(1)     did not receive a subsidym
<latexit sha1_base64="hgrbGyfUs1b/Mr5+M32Ck4D9zmA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3a3STsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgkfYMtwI7CQKqQwEPgTj25n/8IRK8zi6N5MEfUmHEQ85o8ZKTdkvV9yqOwdZJV5OKpCj0S9/9QYxSyVGhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFraUQlaj+bHzolZ1YZkDBWtiJD5urviYxKrScysJ2SmpFe9mbif143NeG1n/EoSQ1GbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6F9Va87JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP1tuM9Q==</latexit>

(2)        is inferior to      , andx̃m
<latexit sha1_base64="EjD9fAzm/ctPRhR0znMxNyVpZ/I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mqoMeiF48V7AekoWw2m3bp7ibsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUMUmmKWvTRCS6FxLDBFesDRwE66WaERkK1g3HtzO/+8i04Yl6gEnKAkmGisecErCS3wcuIpY/TQdyUK25dXcOvEq8gtRQgdag+tWPEppJpoAKYozvuSkEOdHAqWDTSj8zLCV0TIbMt1QRyUyQz0+e4jOrRDhOtC0FeK7+nsiJNGYiQ9spCYzMsjcT//P8DOLrIOcqzYApulgUZwJDgmf/44hrRkFMLCFUc3srpiOiCQWbUsWG4C2/vEo6jbp3UW/cX9aaN0UcZXSCTtE58tAVaqI71EJtRFGCntErenPAeXHenY9Fa8kpZo7RHzifP8vvkZY=</latexit>

x̃n
<latexit sha1_base64="VNVsAE0TguPtaX4TIDuwggN33uE=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mqoMeiF48V7AekoWw2m3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUMSrTlLWpEkr3QmKY4JK1gYNgvVQzkoSCdcPx7czvPjJtuJIPMElZkJCh5DGnBKzk94GLiOVP04EcVGtu3Z0DrxKvIDVUoDWofvUjRbOESaCCGON7bgpBTjRwKti00s8MSwkdkyHzLZUkYSbI5ydP8ZlVIhwrbUsCnqu/J3KSGDNJQtuZEBiZZW8m/uf5GcTXQc5lmgGTdLEozgQGhWf/44hrRkFMLCFUc3srpiOiCQWbUsWG4C2/vEo6jbp3UW/cX9aaN0UcZXSCTtE58tAVaqI71EJtRJFCz+gVvTngvDjvzseiteQUM8foD5zPH81zkZc=</latexit>

x̃
<latexit sha1_base64="m4YsqL0VHBixDbZNi/3I7no5mac=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KkkV9Fj04rGC/ZA2lM1m2i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk41hwaPZazbATMgRQQNFCihnWhgKpDQCkY3U7/1CNqIOLrHcQK+YoNI9AVnaKWHLgoZQvY06ZXKbsWdgS4TLydlkqPeK311w5inCiLkkhnT8dwE/YxpFFzCpNhNDSSMj9gAOpZGTIHxs9nBE3pqlZD2Y20rQjpTf09kTBkzVoHtVAyHZtGbiv95nRT7V34moiRFiPh8UT+VFGM6/Z6GQgNHObaEcS3srZQPmWYcbUZFG4K3+PIyaVYr3nmlendRrl3ncRTIMTkhZ8Qjl6RGbkmdNAgnijyTV/LmaOfFeXc+5q0rTj5zRP7A+fwBRKuQtg==</latexit>

(3)                  for all characteristics not in    .xm = xn
<latexit sha1_base64="YAZzuPtKcr1BUqsFUMFce51ratw=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl6EohePFewHtMuSTbNtaJJdkqy0LP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN3N/PYTVZrF8tFMEuoLPJAsYgQbK7XHgbgZBzIoV9yqOwdaJV5OKpCjEZS/ev2YpIJKQzjWuuu5ifEzrAwjnE5LvVTTBJMRHtCupRILqv1sfu4UnVmlj6JY2ZIGzdXfExkWWk9EaDsFNkO97M3E/7xuaqJrP2MySQ2VZLEoSjkyMZr9jvpMUWL4xBJMFLO3IjLEChNjEyrZELzll1dJq1b1Lqq1h8tK/TaPowgncArn4MEV1OEeGtAEAiN4hld4cxLnxXl3PhatBSefOYY/cD5/AEvlj4o=</latexit>

=) m  i
<latexit sha1_base64="SkSlohZeTHlY66MLXibczEciyBM=">AAAB+nicbVBNSwMxEM36WevXVo9egkXwVHaroMeiF48V7Ae0S8mms21okl2TrFLW/hQvHhTx6i/x5r8xbfegrQ8GHu/NMDMvTDjTxvO+nZXVtfWNzcJWcXtnd2/fLR00dZwqCg0a81i1Q6KBMwkNwwyHdqKAiJBDKxxdT/3WAyjNYnlnxgkEggwkixglxko9t9Rlwu4BjUWXwz3GrOeWvYo3A14mfk7KKEe95351+zFNBUhDOdG643uJCTKiDKMcJsVuqiEhdEQG0LFUEgE6yGanT/CJVfo4ipUtafBM/T2REaH1WIS2UxAz1IveVPzP66QmugwyJpPUgKTzRVHKsYnxNAfcZwqo4WNLCFXM3orpkChCjU2raEPwF19eJs1qxT+rVG/Py7WrPI4COkLH6BT56ALV0A2qowai6BE9o1f05jw5L8678zFvXXHymUP0B87nD3stk3w=</latexit>

=) n  m
<latexit sha1_base64="LC1yYGZacKoX3g/BQX4RDK9EpUc=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KkkV9Fj04rGC/YAmlM120i7d3cTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+nbX1jc2t7dJOeXdv/+DQPTpu6SRTFJo04YnqREQDZxKahhkOnVQBERGHdjS6m/ntMSjNEvloJimEggwkixklxko91w2YsHtAYxlweMKi51a8qjcHXiV+QSqoQKPnfgX9hGYCpKGcaN31vdSEOVGGUQ7TcpBpSAkdkQF0LZVEgA7z+eVTfG6VPo4TZUsaPFd/T+REaD0Rke0UxAz1sjcT//O6mYlvwpzJNDMg6WJRnHFsEjyLAfeZAmr4xBJCFbO3YjokilBjwyrbEPzll1dJq1b1L6u1h6tK/baIo4RO0Rm6QD66RnV0jxqoiSgao2f0it6c3Hlx3p2PReuaU8ycoD9wPn8AJ2yTVw==</latexit>
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If      is  monotonic in some subset of of characteristics,              
.          , then we can infer that project     is infra-
marginal if a project     exists such that:

V
<latexit sha1_base64="ZHTJuVrsXJ8Nz2mGcO2drL0vXec=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fs/+M3g==</latexit>

x̃ ⇢ x
<latexit sha1_base64="RToJ+Gzm1g1Bcqc+SwEwnQj2SxU=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7AbBT0GvXiMYB6QXcLspJMMmX0w0ysJS37FiwdFvPoj3vwbJ8keNLGgoajqprsrSKTQ6DjfVmFjc2t7p7hb2ts/ODyyj8stHaeKQ5PHMladgGmQIoImCpTQSRSwMJDQDsZ3c7/9BEqLOHrEaQJ+yIaRGAjO0Eg9u+yhkH3IJjNPp4EGpJOeXXGqzgJ0nbg5qZAcjZ795fVjnoYQIZdM667rJOhnTKHgEmYlL9WQMD5mQ+gaGrEQtJ8tbp/Rc6P06SBWpiKkC/X3RMZCradhYDpDhiO96s3F/7xuioMbPxNRkiJEfLlokEqKMZ0HQftCAUc5NYRxJcytlI+YYhxNXCUTgrv68jpp1aruZbX2cFWp3+ZxFMkpOSMXxCXXpE7uSYM0CScT8kxeyZs1s16sd+tj2Vqw8pkT8gfW5w+YqJTL</latexit>

n
<latexit sha1_base64="2QmInd+nHO60uhS7AYCvgpiU4a8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuyXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH2F+M9g==</latexit>

m
<latexit sha1_base64="hgrbGyfUs1b/Mr5+M32Ck4D9zmA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3a3STsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgkfYMtwI7CQKqQwEPgTj25n/8IRK8zi6N5MEfUmHEQ85o8ZKTdkvV9yqOwdZJV5OKpCj0S9/9QYxSyVGhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFraUQlaj+bHzolZ1YZkDBWtiJD5urviYxKrScysJ2SmpFe9mbif143NeG1n/EoSQ1GbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6F9Va87JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP1tuM9Q==</latexit>

(1)     did not receive a subsidym
<latexit sha1_base64="hgrbGyfUs1b/Mr5+M32Ck4D9zmA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3a3STsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgkfYMtwI7CQKqQwEPgTj25n/8IRK8zi6N5MEfUmHEQ85o8ZKTdkvV9yqOwdZJV5OKpCj0S9/9QYxSyVGhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFraUQlaj+bHzolZ1YZkDBWtiJD5urviYxKrScysJ2SmpFe9mbif143NeG1n/EoSQ1GbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6F9Va87JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP1tuM9Q==</latexit>

(2)        is inferior to      , andx̃m
<latexit sha1_base64="EjD9fAzm/ctPRhR0znMxNyVpZ/I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mqoMeiF48V7AekoWw2m3bp7ibsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUMUmmKWvTRCS6FxLDBFesDRwE66WaERkK1g3HtzO/+8i04Yl6gEnKAkmGisecErCS3wcuIpY/TQdyUK25dXcOvEq8gtRQgdag+tWPEppJpoAKYozvuSkEOdHAqWDTSj8zLCV0TIbMt1QRyUyQz0+e4jOrRDhOtC0FeK7+nsiJNGYiQ9spCYzMsjcT//P8DOLrIOcqzYApulgUZwJDgmf/44hrRkFMLCFUc3srpiOiCQWbUsWG4C2/vEo6jbp3UW/cX9aaN0UcZXSCTtE58tAVaqI71EJtRFGCntErenPAeXHenY9Fa8kpZo7RHzifP8vvkZY=</latexit>

x̃n
<latexit sha1_base64="VNVsAE0TguPtaX4TIDuwggN33uE=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0mqoMeiF48V7AekoWw2m3bpZjfsTsQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MBXcgOt+O6W19Y3NrfJ2ZWd3b/+genjUMSrTlLWpEkr3QmKY4JK1gYNgvVQzkoSCdcPx7czvPjJtuJIPMElZkJCh5DGnBKzk94GLiOVP04EcVGtu3Z0DrxKvIDVUoDWofvUjRbOESaCCGON7bgpBTjRwKti00s8MSwkdkyHzLZUkYSbI5ydP8ZlVIhwrbUsCnqu/J3KSGDNJQtuZEBiZZW8m/uf5GcTXQc5lmgGTdLEozgQGhWf/44hrRkFMLCFUc3srpiOiCQWbUsWG4C2/vEo6jbp3UW/cX9aaN0UcZXSCTtE58tAVaqI71EJtRJFCz+gVvTngvDjvzseiteQUM8foD5zPH81zkZc=</latexit>

x̃
<latexit sha1_base64="m4YsqL0VHBixDbZNi/3I7no5mac=">AAAB8HicbVBNS8NAEN34WetX1aOXxSJ4KkkV9Fj04rGC/ZA2lM1m2i7dTcLuRCyhv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk41hwaPZazbATMgRQQNFCihnWhgKpDQCkY3U7/1CNqIOLrHcQK+YoNI9AVnaKWHLgoZQvY06ZXKbsWdgS4TLydlkqPeK311w5inCiLkkhnT8dwE/YxpFFzCpNhNDSSMj9gAOpZGTIHxs9nBE3pqlZD2Y20rQjpTf09kTBkzVoHtVAyHZtGbiv95nRT7V34moiRFiPh8UT+VFGM6/Z6GQgNHObaEcS3srZQPmWYcbUZFG4K3+PIyaVYr3nmlendRrl3ncRTIMTkhZ8Qjl6RGbkmdNAgnijyTV/LmaOfFeXc+5q0rTj5zRP7A+fwBRKuQtg==</latexit>

(3)                  for all characteristics not in    .xm = xn
<latexit sha1_base64="YAZzuPtKcr1BUqsFUMFce51ratw=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl6EohePFewHtMuSTbNtaJJdkqy0LP0RXjwo4tXf481/Y9ruQVsfDDzem2FmXphwpo3rfjuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN3N/PYTVZrF8tFMEuoLPJAsYgQbK7XHgbgZBzIoV9yqOwdaJV5OKpCjEZS/ev2YpIJKQzjWuuu5ifEzrAwjnE5LvVTTBJMRHtCupRILqv1sfu4UnVmlj6JY2ZIGzdXfExkWWk9EaDsFNkO97M3E/7xuaqJrP2MySQ2VZLEoSjkyMZr9jvpMUWL4xBJMFLO3IjLEChNjEyrZELzll1dJq1b1Lqq1h8tK/TaPowgncArn4MEV1OEeGtAEAiN4hld4cxLnxXl3PhatBSefOYY/cD5/AEvlj4o=</latexit>

=) m  i
<latexit sha1_base64="SkSlohZeTHlY66MLXibczEciyBM=">AAAB+nicbVBNSwMxEM36WevXVo9egkXwVHaroMeiF48V7Ae0S8mms21okl2TrFLW/hQvHhTx6i/x5r8xbfegrQ8GHu/NMDMvTDjTxvO+nZXVtfWNzcJWcXtnd2/fLR00dZwqCg0a81i1Q6KBMwkNwwyHdqKAiJBDKxxdT/3WAyjNYnlnxgkEggwkixglxko9t9Rlwu4BjUWXwz3GrOeWvYo3A14mfk7KKEe95351+zFNBUhDOdG643uJCTKiDKMcJsVuqiEhdEQG0LFUEgE6yGanT/CJVfo4ipUtafBM/T2REaH1WIS2UxAz1IveVPzP66QmugwyJpPUgKTzRVHKsYnxNAfcZwqo4WNLCFXM3orpkChCjU2raEPwF19eJs1qxT+rVG/Py7WrPI4COkLH6BT56ALV0A2qowai6BE9o1f05jw5L8678zFvXXHymUP0B87nD3stk3w=</latexit>

=) n  m
<latexit sha1_base64="LC1yYGZacKoX3g/BQX4RDK9EpUc=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KkkV9Fj04rGC/YAmlM120i7d3cTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+nbX1jc2t7dJOeXdv/+DQPTpu6SRTFJo04YnqREQDZxKahhkOnVQBERGHdjS6m/ntMSjNEvloJimEggwkixklxko91w2YsHtAYxlweMKi51a8qjcHXiV+QSqoQKPnfgX9hGYCpKGcaN31vdSEOVGGUQ7TcpBpSAkdkQF0LZVEgA7z+eVTfG6VPo4TZUsaPFd/T+REaD0Rke0UxAz1sjcT//O6mYlvwpzJNDMg6WJRnHFsEjyLAfeZAmr4xBJCFbO3YjokilBjwyrbEPzll1dJq1b1L6u1h6tK/baIo4RO0Rm6QD66RnV0jxqoiSgao2f0it6c3Hlx3p2PReuaU8ycoD9wPn8AJ2yTVw==</latexit>

=) n  i
<latexit sha1_base64="iiOEC39wVy0vikCQc8BBJqCsKtE=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KkkV9Fj04rGC/YAmlM120i7d3cTdTaGE/hMvHhTx6j/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+nbX1jc2t7dJOeXdv/+DQPTpu6SRTFJo04YnqREQDZxKahhkOnVQBERGHdjS6m/ntMSjNEvloJimEggwkixklxko91w2YsHtAYxlweMKs51a8qjcHXiV+QSqoQKPnfgX9hGYCpKGcaN31vdSEOVGGUQ7TcpBpSAkdkQF0LZVEgA7z+eVTfG6VPo4TZUsaPFd/T+REaD0Rke0UxAz1sjcT//O6mYlvwpzJNDMg6WJRnHFsEjyLAfeZAmr4xBJCFbO3YjokilBjwyrbEPzll1dJq1b1L6u1h6tK/baIo4RO0Rm6QD66RnV0jxqoiSgao2f0it6c3Hlx3p2PReuaU8ycoD9wPn8AIVyTUw==</latexit>

     is a blatantly infra-marginal project (BLIMP) by 
virtue of the existence of an inferior unsubsidized 
project     .

n
<latexit sha1_base64="2QmInd+nHO60uhS7AYCvgpiU4a8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuyXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSrlW9i2qteVmp3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH2F+M9g==</latexit>

m
<latexit sha1_base64="hgrbGyfUs1b/Mr5+M32Ck4D9zmA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJ+3a3STsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgkfYMtwI7CQKqQwEPgTj25n/8IRK8zi6N5MEfUmHEQ85o8ZKTdkvV9yqOwdZJV5OKpCj0S9/9QYxSyVGhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFraUQlaj+bHzolZ1YZkDBWtiJD5urviYxKrScysJ2SmpFe9mbif143NeG1n/EoSQ1GbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukXat6F9Va87JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP1tuM9Q==</latexit>



W I N D  F A R M  E C O N O M I C S



An operational definition of a BLIMP

A CDM wind power project is a BLIMP if there exists at least one 

non-CDM wind power project built in the same state and year

• with a larger capacity, and

• built in a windier location, and

• built closer to a connection point

Sufficient, but not necessary conditions for infra-marginality
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E S T I M AT E  G R I D - C O N N E C T I O N  C O S T
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R E S U LT S

Share of Indian CDM wind farms (%)

Offsets
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R E S U LT S
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M E A S U R E M E N T  E R R O R
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M E A S U R E M E N T  E R R O R
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O M I T T E D  V A R I A B L E S



O M I T T E D  V A R I A B L E S
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M I S S P E C I F I C AT I O N  T E S T S
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A L L O W I N G  F O R  M I S TA K E S
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A L L O W I N G  F O R  M I S TA K E S

1 2 3 4 5

Number of inferior projects (N)

BLIMP offsets
(million CERs)

0

5

10

15

20

25

30

1 2 3 4 5

Number of inferior projects (N)

Pr(Lottery allocates
fewer CERs to BLIMPs

than does CDM)

0

0.8

0.85

0.9

0.95

1



F I N A N C I A L  S P I L L O V E R S



F I N A N C I A L  S P I L L O V E R S



F I N A N C I A L  S P I L L O V E R S
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F I N A N C I A L  S P I L L O V E R S

Remove all non-CDM projects 
built after developers 

registered a CDM project
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A  L O W E R  B O U N D



D O  C A R B O N  O F F S E T S  O F F S E T  C A R B O N ?

•Too often, it seems they don’t. 

•Applied to the CDM as a whole, our 
estimates imply global carbon 
emissions might be 6.1 billion tonnes 
higher than without the CDM. 

•To get carbon neutrality, need to 
postulate that every offset to a non-
BLIMP offset at least 2.1 tonnes.



W H Y  I S  T H I S  H A P P E N I N G ?

•Local politics (Bayer et al., 2014) 

•High application cost (Chadwick, 2006) 

•Fraud (Consulate Mumbai Diplomatic Cable, 2008; Point Carbon, 
2010) 

•Verifier conflicts of interest (Frunza, 2013) 

•Executive Board conflicts of interest 
(Transparency International, 2011)



•COP26 has just agreed to allow transition 
of up to 3.1 billion carbon offsets from 
CDM to the next Commitment Period.


