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Chapter 7: Analysis of Aggregate Costs

���7KLV�FKDSWHU�GHYHORSV�WKH�XQLIRUP�DQQXDOL]HG�FRVW�SHU�FODVV�DQG�WKH

DYHUDJH�FRVW�SHU�HTXLSPHQW�SHU�FODVV�IRU�WKLV�UXOHPDNLQJ���7KLV�FKDSWHU�DOVR

DVVHVVHV�WKH�FRVW�HIIHFWLYHQHVV��LQ�WHUPV�RI�GROODUV�SHU�WRQ�RI�WRWDO�HPLVVLRQ

UHGXFWLRQV���7KLV�DQDO\VLV�UHOLHV�RQ�FRVW�LQIRUPDWLRQ�IURP�&KDSWHU���DQG���DQG

HPLVVLRQV�LQIRUPDWLRQ�IURP�WKH�VPDOO�HQJLQH�PRGHO �SUHVHQWHG�LQ�&KDSWHU������

/DVWO\��WKLV�FKDSWHU�GLVFXVVHV�SRVVLEOH�HFRQRPLF�HIIHFWV�RI�WKH�UHJXODWLRQ�DQG

FRPSDUHV�WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�QHZ�SURYLVLRQV�ZLWK�WKH�FRVW�

HIIHFWLYHQHVV�RI�RWKHU�+&�12[�FRQWURO�VWUDWHJLHV�IURP�SUHYLRXV�(3$

UXOHPDNLQJV��

7.1 Aggregate Cost Analysis

7KH�DQDO\VLV�H[DPLQHV�WRWDO�DQQXDO�FRVWV�RI�WKH�SURSRVHG�VWDQGDUGV�IRU

DOO�DSSOLFDEOH�HQJLQHV �IURP�������������7KH�FRPSOHWH�\HDU�E\�\HDU�VWUHDP�RI��

FRVWV�RYHU�WLPH�WKDW�DUH�VXPPDUL]HG�LQ�WKLV�VHFWLRQ�FDQ�EH�IRXQG�LQ�$SSHQGL[

(����7KH�XQLIRUP�DQQXDOL]HG�FRVW�SHU�FODVV�DQG�DYHUDJH�FRVW�SHU�HTXLSPHQW�SHU

FODVV�DUH�FDOFXODWHG���&RVWV�RI�YDULDEOH�KDUGZDUH��SURGXFWLRQ��UHVHDUFK�DQG

GHYHORSPHQW��DQG�FRPSOLDQFH�SURJUDPV�DUH�XVHG�DQG�DQQXDOL]HG�ZKHUH
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DSSURSULDWH����&RVW�VDYLQJV�GXH�WR�UHGXFHG�IXHO�FRQVXPSWLRQ�DUH�DOVR�DGGUHVVHG�

LQFOXGLQJ�WKH�YDOXDWLRQ�RI�WKH�UHGXFHG�IXHO�FRQVXPSWLRQ�WR�WKH�FRQVXPHU��

7RWDO�FRVWV�WR�VRFLHW\�DUH�SUHVHQWHG�DV�WKH�DJJUHJDWH�FRVWV�WR�FRQVXPHUV�ZLWK

DQG�ZLWKRXW�IXHO�VDYLQJV�

7KLV�DQDO\VLV�LV�EDVHG�RQ�FRVW�HVWLPDWHV�IRU�YDULDEOH�DQG�IL[HG�FRVWV�IURP

WKH������,&)�DQG�()	((�FRVW�VWXG\���7KH������FRVW�HVWLPDWHV�DUH�DGMXVWHG�E\

D����LQIODWLRQ�UDWH�SHU�\HDU�WR�WKH�\HDUV�LQFOXGHG�LQ�WKLV�DQDO\VLV��������������

7KH�FRVWV�IRU�WKH�FRPSOLDQFH�SURJUDP�ZHUH�EDVHG�RQ�FRVWV�LQ������DQG�DUH�DOVR

DGMXVWHG�DFFRUGLQJO\�

7KLV�DQDO\VLV�DOVR�DFFRXQWV�IRU�HVWLPDWHV�RI�WKH�LQFUHDVHG�SURILWV�WR

HFRQRPLF�HQWLWLHV�LQ�WKH�YDULRXV�OHYHOV�RI�LQGXVWU\��LQFOXGLQJ�WKH�HQJLQH

PDQXIDFWXUHU��HTXLSPHQW�PDQXIDFWXUHU��DQG�PDVV�PHUFKDQGLVHU���$V

UDWLRQDOL]HG�LQ��$SSHQGL[�(��IXOO�FRVW�SDVV�WKURXJK�DQG�SURILWDELOLW\�RQ

LQFUHDVHG�FRVWV�DUH�DVVXPHG���7DEOH�����VXPPDUL]HV�WKH�DVVXPHG�SURILWDELOLW\

IDFWRUV��VRPHWLPHV�UHIHUUHG�WR�DV�UHWDLO�SULFH�HTXLYDOHQW�IDFWRUV��ZKLFK�ZHUH

DSSOLHG�WR�VSHFLILF�FRVWV�LQ�WKLV�DQDO\VLV��WR�HVWLPDWH�WKH�SULFH�LQFUHDVH�WR�WKH

FRQVXPHU���

7DEOH�����
3URILWDELOLW\�)DFWRUV

�5HWDLO�3ULFH�(TXLYDOHQW�)DFWRUV�

/HYHO )DFWRU

(QJLQH�0DQXIDFWXUHU ����

(TXLSPHQW�0DQXIDFWXUHU ����

0DVV�0HUFKDQGLVHU ����

7KHVH�IDFWRUV�ZHUH�DSSOLHG�WR�WKH�VSHFLILF�YDULDEOH�HQJLQH�DQG�HTXLSPHQW

PDQXIDFWXUHU�FRVWV�LGHQWLILHG�LQ�WKLV�FKDSWHU���)RU�H[DPSOH��(3$�KDV�HVWLPDWHG
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The future sales growth estimates are based on the assumptions utilized in the nonroad small engine
31

emission model (SEEM) for the main types of equipment.   The equipment are noted to be either
handheld or nonhandheld based on the major engine type used in that category.   The production
values for the handheld and nonhandheld categorized equipment are added together for each year from
2001 to 2026.  Growth factors for each year are determined by dividing the production for that year to
the previous year.  These factors are then utilized with the 1998 sales projections as the base and the
resultant sales estimates for future years are developed.  The resultant values for production of handheld
and nonhandheld equipment are then further split into classes and engine technology types (such as SV
and OHV) by the proportions in the 1998 database.
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VRPH�YDULDEOH�KDUGZDUH�FRVWV�DQG�SURGXFWLRQ�FRVWV�VSHFLILF�WR�HQJLQHV�DQG

VSHFLILF�WR�HTXLSPHQW���)URP�WKH�FRQVXPHU·V�SRLQW�RI�YLHZ��WKH�HTXLSPHQW

VSHFLILF�FRVWV�ZHUH�PDUNHG�XS�WKH�FRVW�����DQG�WKH�HQJLQH�VSHFLILF�FRVWV�ZHUH

PDUNHG�XS�����

7.1.1. Uniform Annualized Costs

$�XQLIRUP�DQQXDOL]HG�FRVW�LV�DQ�H[SUHVVLRQ�RI�WKH�HTXDO�DQQXDO�SD\PHQWV

WKDW�ZRXOG�EH�HTXLYDOHQW�WR�D�JLYHQ�FDVK�IORZ�VFKHGXOH�IRU�D�NQRZQ�LQWHUHVW

UDWH���7KLV�H[SUHVVLRQ�RI�DQ�DQQXDOL]HG�FRVW�ZDV�FKRVHQ�GXH�WR�WKH�YDULHW\�RI�WKH

SURJUDPV�WKDW�PDNHXS�WKLV�3KDVH���UHJXODWLRQ���7KH�PHWKRGRORJ\�XVHG�IRU

FDOFXODWLQJ�WKH�XQLIRUP�DQQXDOL]HG�FRVWV�LV�DV�IROORZV���

7KH�(3$�3KDVH���FHUWLILFDWLRQ�GDWDEDVH�ZDV�XWLOL]HG�WR�GHWHUPLQH�WKH

QXPEHU�RI�HQJLQHV��DQG�UHODWHG�QXPEHU�RI�PRGHOV��WKDW�ZRXOG�OLNHO\�EH

LPSURYHG�GXULQJ�WKH�FRXUVH�RI�WKH�SKDVH�LQ���VHH�7DEOHV�(����WR�(�������7KH

FRVWV�SHU�HQJLQH��YDULDEOH�DQG�IL[HG�FRVWV��IRU�HPLVVLRQ�LPSURYHPHQWV�ZHUH

HVWLPDWHG�IURP�WKH�,&)�FRVW�VWXG\��DV�VKRZQ�LQ�&KDSWHU�������7KH�YDULDEOH�FRVWV

SHU�HQJLQH�DUH�WKHQ�PXOWLSOLHG�E\�WKH�QXPEHU�RI�HQJLQHV��IRU�&ODVVHV�,,,�9�LW

ZDV�SHUFHQWDJH�SKDVH�LQ�WLPHV�WKH�SURGXFWLRQ �LQ�WKDW�\HDU��LQ�WKDW�\HDU�WR��

LQFRUSRUDWH�WKDW�WHFKQRORJ\�RU�VHW�RI�WHFKQRORJLHV����7KH�IL[HG�FRVWV�DUH

DPRUWL]HG�IRU�ILYH�\HDUV�IRU�HQJLQH�PDQXIDFWXUHUV�DQG�WHQ�\HDUV�IRU�HTXLSPHQW

PDQXIDFWXUHUV�VWDUWLQJ�LQ�WKH�SKDVH�LQ�\HDUV�LQ�ZKLFK�WKH\�DUH�FDOFXODWHG�WR�EH

UHFRYHUHG����)L[HG�FRVWV�DUH�UHFRYHUHG�WKURXJK������DV�VKRZQ�LQ�7DEOH�(����
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,Q�RUGHU�WR�GHWHUPLQH�WKH�XQLIRUP�DQQXDOL]HG�FRVWV��WKH�DQQXDO�FRVWV

ZHUH�GLVFRXQWHG�WR�WKH�ILUVW�\HDU�WKH�3KDVH���VWDQGDUGV�DUH�LPSOHPHQWHG�������

IRU�QRQKDQGKHOG�HQJLQHV�DQG������IRU�KDQGKHOG�HQJLQHV��DW�D�UDWH�RI�VHYHQ

SHUFHQW��WKH�FRQVXPSWLRQ�UDWH�RI�LQWHUHVW����7KH�XQLIRUP�DQQXDOL]HG�FRVW�ZDV

REWDLQHG�E\�VXPPLQJ�WKH�GLVFRXQWHG�FRVWV�RYHU�WKH�DSSURSULDWH�WLPH�SHULRG

DQG�GLYLGLQJ�E\�WKH�DSSURSULDWH�SUHVHQW�ZRUWK�IDFWRU��DW�DQ�LQWHUHVW�UDWH�RI���

RYHU�WKH�FRUUHVSRQGLQJ�QXPEHU�RI�\HDUV����7KH�VHFWLRQV�EHORZ�DGGUHVV�HDFK�FRVW

FDWHJRU\�VHSDUDWHO\���6HFWLRQ������FRQWDLQV�WKH�IXOO����\HDU�DQDO\VLV�RI�WRWDO�FRVW

RI�WKH�SURSRVHG�VWDQGDUGV�

7.1.1.1.  Variable Costs ����7DEOH������FRQWDLQV�WKH�XQLIRUP

DQQXDOL]HG�YDULDEOH�FRVWV�SHU�FODVV�ZLWK�FRQVXPHU�PDUNXS��VHH�7DEOH�(����IRU

FRVWV�SHU�\HDU�RQ�ZKLFK�WKLV�WDEOH�LV�EDVHG�����7KH�UHVXOWV�DUH�FDOFXODWHG�WR�ILUVW

\HDU�RI�LPSOHPHQWDWLRQ�ZKLFK�LV������IRU�&ODVVHV�,�DQG�,,�DQG������IRU�&ODVVHV

,,,�9�

7DEOH�����
81,)250�$118$/,=('�9$5,$%/(�&267�3(5�&/$66�

:,7+�&21680(5�0$5.83
��7KRXVDQGV�

&/$66 (1*,1( (48,30(17 727$/

, ������ �� ������

,, ������� ���� �������

,,, �� �� ��

,9 �� �� ��

9 �� �� ��

7.1.1.2. Capital Costs ����(QJLQH�LPSURYHPHQWV��DQG�WKHUHE\

FDSLWDO�H[SHQGLWXUHV��DUH�SKDVHG�LQ�RYHU�WLPH�IRU�&ODVVHV�,,�9�DQG�LQFXUUHG�LQ
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RQH�\HDU�IRU�&ODVV�,���7KH�SKDVH�LQ�DQG�QXPEHU�RI�PRGHOV�IRU�DOO�&ODVVHV�ZHUH

GHWHUPLQHG�LQ�&KDSWHU�����&DSLWDO�FRVWV�DUH�HVWLPDWHG�WR�EH�UHFRYHUHG�RYHU��

\HDUV�IRU�HQJLQH�PDQXIDFWXUHUV�DQG����\HDUV�IRU�HTXLSPHQW�PDQXIDFWXUHUV��DW�D

��SHUFHQW�LQWHUHVW�UDWH���&RVWV�LQFXUUHG�SULRU�WR�WKH�LQLWLDO�\HDU�RI�WKH�3KDVH��

UXOHPDNLQJ�ZHUH�PRYHG�WR�WKH�ILUVW�\HDU�RI�WKH�UXOHPDNLQJ��L�H���WKH�ILUVW�\HDU�LQ

ZKLFK�FRVWV�DUH�UHFRYHUHG��XVLQJ�D���SHUFHQW�LQWHUHVW�UDWH�

3RWHQWLDO�FDSLWDO�FRVW�LQFUHDVHV�LQFOXGH�FRVWV�IRU�GHYHORSPHQW�DQG

DSSOLFDWLRQ�RI�HQJLQH�GHVLJQV�ZLWK�UHGXFHG�HPLVVLRQV�DQG�FRVWV�IRU�WHVW

IDFLOLWLHV����(3$�KDV�QRW�DFFRXQWHG�IRU�DQ\�FRVWV�GXH�WR�FRQVWUXFWLRQ�RI�WHVW

IDFLOLWLHV�GXH�WR�WKH�IDFW�WKDW�PDQXIDFWXUHUV�DOUHDG\�KDYH�IDFLOLWLHV�GXH�WR�WKH

(3$�3KDVH���DQG�&$5%·V�7LHU�,��DQG�OLNHO\�7LHU�,,��UXOHPDNLQJV���7KHUH�LV�DOVR

D�VLJQLILFDQW�DPRXQW�RI�OHDG�WLPH�DQG�D�SKDVH�LQ�RI�PRVW�HQJLQH�FODVV�VWDQGDUGV

ZKLFK�ZLOO�DOORZ�WKH�PRVW�HIILFLHQW�XVH�RI�FXUUHQW�IDFLOLWLHV�

(3$�KDV�HVWLPDWHG�WKH�XQLIRUP�DQQXDOL]HG�IL[HG�FRVWV�DV�VKRZQ�LQ�7DEOH

������7KH�UHVXOWV�DUH�FDOFXODWHG�WR�ILUVW�\HDU�RI�LPSOHPHQWDWLRQ�ZKLFK�LV�����

IRU�&ODVVHV�,�DQG�,,�DQG������IRU�&ODVVHV�,,,�9���$SSHQGL[�(�FRQWDLQV�WKH�WDEOHV

RQ�ZKLFK�WKLV�WDEOH�LV�EDVHG�
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Certification for all engines in this class are not included in this cost analysis due32

to the fact that this cost analysis considers costs beyond those that are included in
the Phase 1 program.  SV engines have extra certification requirements beyond
those in Phase 1.
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7DEOH�����
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7.1.1.3.  Compliance Costs �����7KLV�UXOHPDNLQJ�DFFRXQWV�IRU

WKRVH�FRVWV�WKDW�DUH�DERYH�DQG�EH\RQG�WKRVH�IRU�WKH�3KDVH���SURJUDP���7KHVH

FRVWV�DUH�WKH�FRPSOLDQFH�SURJUDP�FRVWV�SUHVHQWHG�LQ�&KDSWHU�����&RPSOLDQFH

FRVWV�LQFOXGH�FRVWV�IRU�EHQFK�ILHOG�DGMXVWPHQW�IDFWRU�SURJUDP��FHUWLILFDWLRQ�IRU

QRQKDQGKHOG�69�HQJLQHV ��LQ�XVH�EHQFK�RU�ILHOG�DJLQJ�DQG�SURGXFWLRQ�OLQH��

WHVWLQJ��3/7�����$OO�FRVWV�DUH�FRQVLGHUHG�YDULDEOH�FRVWV�IRU�WKLV�DQDO\VLV���7KLV�LV

DVVXPHG�EHFDXVH�FRPSOLDQFH�FRVWV�DUH�D�VPDOO�SDUW�RI�WKLV�RYHUDOO�UXOHPDNLQJ

DQG�WKH�PDMRU�SURJUDPV�DUH�LQGXVWU\�ZLGH�ZKLFK�UHVXOW�LQ�D�ORZHU�FRVW�SHU

HQJLQH�PDQXIDFWXUHU�WKDQ�LI�WKH\�KDG�GRQH�WKH�SURJUDPV�LQGHSHQGHQWO\��

$SSHQGL[�(�DQG�&KDSWHU���FRQWDLQ�GHWDLOV�RQ�WKH�SURJUDP�FRVWV�DVVXPHG�IRU

WKH�FRPSOLDQFH�SURJUDPV���7KH�HVWLPDWHV�IRU�WKH�DGPLQLVWUDWLYH�EXUGHQ�IRU

WKHVH�SURJUDPV�DUH�HVWLPDWHG�LQ�WKH�VXSSRUWLQJ�VWDWHPHQWV�IRU�WKH�,QIRUPDWLRQ

&ROOHFWLRQ�5HTXHVWV�VXEPLWWHG�WR�20%���7KHVH�VXSSRUWLQJ�VWDWHPHQWV�FRQWDLQ
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HVWLPDWHV�RI�WKH�WHVWLQJ��UHFRUG�NHHSLQJ��DQG�UHSRUWLQJ�EXUGHQ�RQ�LQGXVWU\�GXH

WR�WKH�ILQDO�UHJXODWLRQV��

� 7DEOH������FRQWDLQV�WKH�XQLIRUP�DQQXDOL]HG�FRPSOLDQFH�FRVWV�IRU�DOO

FODVVHV��7KH�UHVXOWV�DUH�FDOFXODWHG�WR�ILUVW�\HDU�RI�LPSOHPHQWDWLRQ�ZKLFK�LV�����

IRU�&ODVVHV�,�DQG�,,�DQG������IRU�&ODVVHV�,,,�9�

7DEOH�����
81,)250��$118$/,=('�&203/,$1&(�352*5$06�

��7KRXVDQGV�

&/$66 &267

, ����

,, ������

,,, ���

,9 ������

9 ����

7KH�WRWDO�XQLIRUP�DQQXDOL]HG�FRVWV�IRU�WKLV�UXOHPDNLQJ�DUH�SUHVHQWHG�LQ

7DEOH��������7KH�UHVXOWV�DUH�FDOFXODWHG�WR�ILUVW�\HDU�RI�LPSOHPHQWDWLRQ�ZKLFK�LV

�����IRU�&ODVVHV�,�DQG�,,�DQG������IRU�&ODVVHV�,,,�9���7KH�WRWDO�YDOXH�LV

FDOFXODWHG�ZLWK�DOO�FRVWV�WR������
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7KH�YDOXH�RI�JDVROLQH�LV��������SHU�JDOORQ���7KLV�LV�EDVHG�RQ�WKH�DYHUDJH33

UHILQHU\�SULFH�WR�HQGXVHU�LQ������IURP�WKH�(QHUJ\�,QIRUPDWLRQ
$GPLQLVWUDWLRQ�
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�$OO�FODVVHV�FDOFXODWHG�WR�����

7.1.1.4.  Fuel Savings ����$V�H[SODLQHG�LQ�&KDSWHU����WKH

WHFKQRORJLFDO�FKDQJHV�QHFHVVDU\�WR�EULQJ�WKHVH�HQJLQHV�LQWR�FRPSOLDQFH�ZLWK�WKH

HPLVVLRQ�VWDQGDUGV�ZLOO�FDXVH�D�GHFUHDVH�LQ�IXHO�FRQVXPSWLRQ�RI�DSSUR[LPDWHO\

����IRU�D�QRQKDQGKHOG�&ODVV�,,�69�HQJLQH������IRU�D�&ODVV�,,,�RU�,9�KDQGKHOG

HQJLQH�DQG����IRU�D�&ODVV�9�KDQGKHOG�HQJLQH���7KH�WRQV�\HDU�VDYLQJV�SHU�FODVV

�VHH�$SSHQGL[�(��DUH�FRQYHUWHG�WR�JDOORQV�\HDU�DQG�WKHQ�PXOWLSOLHG�E\

�������JDOORQ�WR�GHWHUPLQH�WKH�IXHO�VDYLQJV ���7DEOH������FRQWDLQV�WKH�XQLIRUP��

DQQXDOL]HG�IXHO�VDYLQJV�IRU�DOO�HTXLSPHQW�W\SHV�LQ�HDFK�FODVV�ZKLFK�KDYH�EHHQ

GLVFRXQWHG����WR�WKH�\HDU������RU������IRU�QRQKDQGKHOG�DQG�KDQGKHOG

HQJLQHV�UHVSHFWLYHO\����7KH�WRWDO�YDOXH�LV�IRU�DOO�FODVVHV�GLVFRXQWHG�WR�WKH�\HDU

�������7DEOH�(����FRQWDLQV�WKH�\HDUO\�IXHO�VDYLQJV�LQIRUPDWLRQ�RQ�ZKLFK�WKLV



                                                                                          Chapter 7: Aggregate
Costs

7-9

DQDO\VLV�LV�EDVHG�
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727$/ ��������
 �������
 ���������

������
�$OO�&ODVVHV�FDOFXODWHG�WR�����

7.1.2. Average Cost Per Equipment

7KH�DYHUDJH�FRVW�SHU�HTXLSPHQW�FKDQJHV�RYHU�WLPH�GXH�WR�WKH�UHFRYHULQJ

RI�FDSLWDO�FRVWV�DQG�WKH�LQFUHDVHG�SURGXFWLRQ�RYHU�ZKLFK�FRVWV�FDQ�EH�VSUHDG��

7KHUHIRUH�WKLV�DQDO\VLV�FDOFXODWHV�D�UDQJH�RI�FRVW�WKDW�LV�EDVHG�RQ�WKH�XQLIRUP

DQQXDOL]HG�FRVW���6LQFH�WKH�SURGXFWLRQ�RI�WKHVH�HQJLQHV�LV�DVVXPHG�WR�LQFUHDVH

RYHU�WKH�\HDUV�RI�WKLV�DQDO\VLV��WKLV�VHFWLRQ�SUHVHQWV�D�UDQJH�RI�FRVW�SHU

HTXLSPHQW�HVWLPDWHV���7KH�XQLIRUP�DQQXDOL]HG�FRVW�LV�GLYLGHG�E\�WKH

SURGXFWLRQ�LQ�WKH�ILUVW�IXOO�LPSOHPHQWDWLRQ�\HDU��������DQG�WKH�ODVW�\HDU

�������DFFRXQWHG�IRU�LQ�WKLV�DQDO\VLV���5HVXOWV�DUH�VKRZQ�LQ�7DEOH��������$Q

DYHUDJH�RI�WKLV�UDQJH�LV�DOVR�SUHVHQWHG�

�
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7DEOH�����
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7.1.2.1. Fuel Savings ����7KH�UHVXOWDQW�IXHO�VDYLQJV�SHU�HQJLQH�SHU

FODVV�LV�FDOFXODWHG�LQ�WKH�VDPH�PDQQHU�DV�WKH�FRVW�SHU�HTXLSPHQW����7KH�XQLIRUP

DQQXDOL]HG�IXHO�VDYLQJV�LV�GLYLGHG�E\�WKH�SURGXFWLRQ�LQ�WKH�\HDUV������DQG

�����WR�\LHOG�D�UDQJH�RI�FRVWV�IRU�WKLV�DQDO\VLV�����7KH�UHVXOWDQW�FRVW�SHU�HQJLQH

LV�WKHQ�FDOFXODWHG�E\�VXEWUDFWLQJ�WKH�IXHO�VDYLQJV�SHU�HQJLQH�IURP�WKH�WRWDO�FRVW

SHU�HTXLSPHQW���%RWK�UHVXOWV�DUH�OLVWHG�LQ�7DEOH������EHORZ��
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7DEOH�����
)8(/�6$9,1*6�$1'�

5(68/7$17�&267�3(5�(1*,1(
%DVHG�RQ�8QLIRUP�$QQXDOL]HG�$QDO\VLV

Class Average Average Average
Cost Per Savings Resultant
Engine Per Cost Per

Engine Engine

I $0.87 $0.00 $0.87

II $10.54 $33.20 ($22.66)

III $0.74 $0.45 $0.29

IV $1.92 $0.99 $0.93

V $16.21 $4.12 $12.09

127(��7KLV�WDEOH�VKRZV�WKH�FRVWV�DQG�VDYLQJV�VSUHDG
DFURVV�

DOO�HQJLQHV�ZLWKLQ�HDFK�HQJLQH�FODVV�DQG�QRW�RQO\�WKRVH�
HQJLQHV�ZKLFK�ZLOO�LQFRUSRUDWH�WHFKQRORJ\�FKDQJHV�

7DEOH������VKRZV�WKDW�(3$�DVVXPHV�QR�IXHO�VDYLQJV�IURP�&ODVV�,�HQJLQHV��

7KLV�LV�GXH�WR�WKH�DVVXPSWLRQ�WKDW�WKH�FKDQJHV�WR�WKHVH�HQJLQHV�ZLOO�QRW�DIIHFW

IXHO�XVDJH���)RU�&ODVV�,,�HQJLQHV��(3$�DVVXPHV�WKDW�WKHUH�ZLOO�EH�VLJQLILFDQW

VDYLQJV�DV�69�HQJLQHV�DUH�SKDVHG�RXW�DQG�UHSODFHG�ZLWK�PRUH�IXHO�HIILFLHQW

2+9�HQJLQHV���7KH�KLJK�VDYLQJV�SHU�HQJLQH�LQ�WKLV�FODVV�DUH�DOVR�LQIOXHQFHG�E\

WKH�IDFW�WKDW�WKH�HQJLQHV�LQ�WKLV�FODVV�DUH�XWLOL]HG�IRU�ORQJHU�KRXUV�FRPSDUHG�WR

WKH�RWKHU�FODVVHV���7KH�GLIIHUHQFHV�VHHQ�LQ�WKH�KDQGKHOG�FODVVHV��&ODVVHV�,,,�9�

DUH�GXH�WR�LQIOXHQWLDO�IDFWRUV�FRQWDLQHG�LQ�WKH�QRQURDG�VPDOO�HQJLQH�HPLVVLRQ

PRGHO�IURP�ZKLFK�WKH\�ZHUH�FDOFXODWHG����6XFK�IDFWRUV�LQFOXGH�DSSOLFDWLRQ�

XVHIXO�OLIH��VFUDSSDJH�FXUYH��DQG�HQJLQH�SRZHU���)RU�H[DPSOH��&ODVV�9�HQJLQHV

DUH�KLJKHU�LQ�SRZHU�DQG�WKHUHE\�WKH�IXHO�VDYLQJV�DUH�PRUH�QRWDEOH��HYHQ�WKRXJK

RQ�D�SHU�HQJLQH�EDVLV��WKH�DVVXPSWLRQ�ZDV�RQO\�D����VDYLQJV�IURP�3KDVH���WR

3KDVH���HQJLQHV�ZKLFK�LV�OHVV�WKDQ�WKH�����GHFUHDVH�DVVXPHG�IRU�&ODVV�,,,�DQG
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,9���&ODVV�,9�HQJLQHV�DUH�DVVXPHG�WR�VHH�D�KLJKHU�VDYLQJV�SHU�HQJLQH��OLNHO\�DOVR

GXH�WR�WKH�KLJKHU�SRZHU�LQ�WKLV�FODVV�WKDQ�IURP�&ODVV�,,,�HQJLQHV���$QRWKHU

UHDVRQ�IRU�WKH�GLVFUHSDQF\�LQ�&ODVV�9�HQJLQHV�LV�WKDW�WKH�PRGHO�XVHV�DQ

HVWLPDWH�RI�VDOHV�IRU�DOO�&ODVV�9�HQJLQH�IDPLOLHV�DQG�WKH�FRVW�HVWLPDWHV�ZHUH

EDVHG�RQ�WKRVH�IDPLOLHV�FHUWLILHG�WR�WKH�(3$�3KDVH���VWDQGDUG�DV�RI�6HSWHPEHU

����������,W�LV�H[SHFWHG�WKDW�WKLV�YDOXH�ZLOO�EH�UHGXFHG�DV�PRUH�HQJLQH�IDPLOLHV

DUH�FHUWLILHG�WR�WKH�3KDVH���VWDQGDUG���/LNHZLVH�WKH�FRVW�SHU�HQJLQH�PD\�OLNHO\

GHFUHDVH�DV�ODUJHU�HQJLQH�IDPLOLHV�DUH�FHUWLILHG�

7KH�RYHUDOO�LQFUHDVH�LQ�SULFH�SHU�HQJLQH�FODVV�LV�PLQLPDO�FRPSDUHG�WR�WKH

VHOOLQJ�SULFH�RI�WKH�HTXLSPHQW�LQ�ZKLFK�VPDOO�6,�HQJLQHV�DUH�XVHG���)RU�&ODVV�,

HQJLQHV��WKH�PDMRU�VHOOLQJ�HTXLSPHQW�W\SH�LV�WKH�ZDON�EHKLQG�ODZQPRZHU��

6RPH�SRSXODU�ODZQPRZHUV�VHOO�IRU��������7KH�LQFUHDVHG�FRVW�HVWLPDWH�RI������

LV�OHVV�WKDQ����RI�WKLV�SULFH���&ODVV�,,�HTXLSPHQW�DUH�PXFK�KLJKHU�LQ�SULFH�DQG

WKH�FRPPRQ�HTXLSPHQW�W\SHV�LQFOXGH�JDUGHQ�WUDFWRUV�DQG�ODZQ�WUDFWRUV���7KHVH

HTXLSPHQW�VHOO�IRU�DSSUR[LPDWHO\�������WR�WKH�FRQVXPHU���2Q�DYHUDJH�

FRQVXPHUV�DUH�H[SHFWHG�WR�VHH�DQ�RYHUDOO�IXHO�VDYLQJV�LQ�WKH�XVH�RI�WKLV

HTXLSPHQW���+DQGKHOG�HTXLSPHQW�LQ�&ODVVHV�,,,�,9�LQFOXGH�WKH�WULPPHU�ZKLFK

FDQ�EH�IRXQG�LQ�WKH�PDUNHWSODFH�IRU�����������$Q�LQFUHDVH�RI�������SHU

HTXLSPHQW�LV�RQO\����RI�WKLV�SULFH��&ODVV�9�HTXLSPHQW�LQFOXGHV�FKDLQVDZV

ZKLFK�VHOO�IRU�DSSUR[LPDWHO\�����������$Q�LQFUHDVH�RI��������LV����RI�WKLV

SULFH��

7.2 Cost Effectiveness �

7KH�IROORZLQJ�VHFWLRQ�GHVFULEHV�WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�SURSRVHG

+&�12[�VWDQGDUGV�IRU�WKH�YDULRXV�&ODVVHV�RI�VPDOO�6,�HQJLQHV���$V�GLVFXVVHG
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The NPV analysis uses the nominal discount rate of 7% for costs based on the fact34

that a 4% inflation rate is included for costs of this rulemaking.   Fuel savings
were discounted a 3% due to the fact that an inflation rate was not used in the fuel
savings calculation.
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LQ�&KDSWHU����WKH�HVWLPDWHG�FRVW�RI�FRPSO\LQJ�ZLWK�WKH�SURYLVLRQV�YDULHV

GHSHQGLQJ�RQ�WKH�PRGHO�\HDU�XQGHU�FRQVLGHUDWLRQ���7KH�IROORZLQJ�VHFWLRQ

SUHVHQWV�WKH�WRWDO�FRVW�HIIHFWLYHQHVV�RYHU�DOO�RI�WKH�PRGHO�\HDUV�DIWHU�WKH

VWDQGDUGV�WDNH�HIIHFW����7KHVH�FRVW�HIIHFWLYHQHVV�QXPEHUV�DUH�FDOFXODWHG�E\

WDNLQJ�WKH�QHW�SUHVHQW�YDOXH�RI�WKH�WRWDO�FRVWV�SHU�\HDU��LQFOXGLQJ�DPRUWL]HG

FDSLWDO�DQG�YDULDEOH�FRVWV��RYHU�WKH����\HDU�WLPH�OLQH��GLVFRXQWHG�E\��� ��DQG��

GLYLGLQJ�LW�E\�WKH�QHW�SUHVHQW�YDOXH�RI�WKH�HPLVVLRQ�EHQHILWV�GLVFRXQWHG�E\������

7DEOH������SUHVHQWV�WKH�UHVXOWLQJ�FRVW�HIIHFWLYHQHVV�UHVXOWV�

�

7DEOH�����

&RVW�(IIHFWLYHQHVV�RI�3KDVH���5XOHPDNLQJ

&RVW�(IIHFWLYHQHVV����WRQ�

:LWKRXW�)XHO�6DYLQJV ����

:LWK�)XHO�6DYLQJV �����

,Q�DQ�HIIRUW�WR�HYDOXDWH�WKH�FRVW�HIIHFWLYHQHVV�RI�WKH�QHZ�VWDQGDUGV��(3$

KDV�VXPPDUL]HG�WKH�FRVW�HIIHFWLYHQHVV�UHVXOWV�IRU�VHYHUDO�RWKHU�UHFHQW�(3$

PRELOH�VRXUFH�UXOHPDNLQJV���7DEOH������VXPPDUL]HV�WKH�FRVW�HIIHFWLYHQHVV

UHVXOWV�IURP�WKH�6PDOO�6,�(QJLQH�3KDVH���UXOHPDNLQJ��WKH�6,�0DULQH�2%�3:&

(QJLQH�UXOHPDNLQJ����DQG�WKH�UHFHQWO\�SURSRVHG�VWDQGDUGV�IRU�QRQURDG

FRPSUHVVLRQ�LJQLWLRQ��&,��HQJLQHV�����
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7DEOH�����
&RVW�(IIHFWLYHQHVV�RI�2WKHU�/LNH�5XOHPDNLQJV

:LWK�)XHO�6DYLQJV

5XOHPDNLQJ &RVW 3ROOXWDQWV
(IIHFWLYHQHVV

6PDOO�6,�(QJLQH�3KDVH ���� +&�12[
�

0DULQH ����� +&

1RQURDG�&,�6WDQGDUGV ��������� +&�12[

7.3. 20-Year Analysis

7DEOH������FRQWDLQV�WKH�\HDU�E\�\HDU�IOHHW�ZLGH�FRVWV�DQG�HPLVVLRQ

EHQHILWV�DVVRFLDWHG�ZLWK�WKH�SURSRVHG�VPDOO�6,�HQJLQH�VWDQGDUGV�RI�WKH����\HDU

SHULRG�IURP�������������)XHO�VDYLQJV�DUH�QRW�LQFOXGHG�IRU�WKH\�VLJQLILFDQWO\

GLOXWH�WKH�FRVWV�WR�WKH�PDQXIDFWXUHUV���$Q�LQWHUHVW�UDWH�RI����ZDV�LQFOXGHG�WR

FRPSXWH�WKH�FRVWV�SHU�\HDU�EDVHG�RQ������DQG������FRVW�HVWLPDWHV�IRU

WHFKQRORJ\�DQG�FRPSOLDQFH�SURJUDP�FRVWV�UHVSHFWLYHO\����7KH�QXPEHUV

SUHVHQWHG�LQ�7DEOH������DUH�QRW�GLVFRXQWHG��
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7DEOH�����
&RVWV�DQG�(PLVVLRQ�%HQHILWV�RI�WKH�3URSRVHG�6PDOO�6,�(QJLQH�6WDQGDUGV

)XHO�6DYLQJV�1RW�,QFOXGHG

Fleetwide Reductions
Calendar Year Fleetwide Costs (short tons)

HC+NOx

2001 $30,303,001 7,161

2002 $42,276,239 19,833
2003 $58,035,173 35,840

2004 $113,365,495 55,380

2005 $127,081,704 77,530

2006 $133,003,771 93,994

2007 $108,225,857 105,241

2008 $98,818,904 112,731

2009 $40,346,826 117,931

2010 $37,105,261 121,915

2011 $38,326,627 125,121

2012 $38,918,557 127,812

2013 $40,296,949 130,157

2014 $39,266,478 132,284
2015 $37,568,287 134,280

2016 $38,358,252 136,198

2017 $40,460,456 138,068

2018 $41,348,504 139,908

2019 $43,631,544 141,729

2020 $44,640,116 143,536

7DEOH������FRQWDLQV�WKH�GLVFRXQWHG�\HDU�E\�\HDU�IOHHW�ZLGH�FRVWV�DQG

HPLVVLRQ�EHQHILWV�DVVRFLDWHG�ZLWK�WKH�SURSRVHG�VPDOO�6,�HQJLQH�VWDQGDUGV�IRU

WKH����\HDU�SHULRG�IURP������WR��������7KH�\HDU�E\�\HDU�UHVXOWV�ZHUH

GLVFRXQWHG�WR������DQG�D�GLVFRXQW�UDWH�RI�VHYHQ�SHUFHQW�ZDV�DVVXPHG�IRU�WKH

DQDO\VLV�
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7DEOH�����
'LVFRXQWHG�&RVWV�DQG�(PLVVLRQ�%HQHILWV�RI�WKH�3URSRVHG�6PDOO�6,�(QJLQH

6WDQGDUGV
)XHO�6DYLQJV�1RW�,QFOXGHG

Fleetwide Reductions
Calendar Year Fleetwide Costs (short tons)

HC+NOx

2001 $30,303,001 7,161

2002 $39,510,504 18,535
2003 $50,690,168 31,304

2004 $92,540,013 45,207

2005 $96,950,023 59,147

2006 $94,829,851 67,017

2007 $72,115,458 70,127

2008 $61,539,447 70,203

2009 $23,482,220 68,637

2010 $20,182,803 66,314

2011 $19,483,314 63,605

2012 $18,489,926 60,723

2013 $17,892,327 57,791

2014 $16,294,192 54,893
2015 $14,569,630 52,076

2016 $13,902,796 49,364

2017 $13,705,356 46,768

2018 $13,089,878 44,291

2019 $12,908,999 41,932

2020 $12,343,364 39,689

6XPPLQJ�WKH�GLVFRXQWHG�DQQXDO�FRVWV�DQG�GLVFRXQWHG�HPLVVLRQ

UHGXFWLRQV�RYHU�WKH�WZHQW\�\HDU�SHULRG�\LHOGV�D����\HDU�IOHHW�ZLGH�FRVW�RI�����

PLOOLRQ�DQG����\HDU�HPLVVLRQ�UHGXFWLRQV�RI������PLOOLRQ�WRQV�RI�+&�12[���7KH
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UHVXOWLQJ����\HDU�DQQXDOL]HG�IOHHW�ZLGH�FRVWV�DQG�HPLVVLRQ�UHGXFWLRQV�DUH����

PLOOLRQ�SHU�\HDU�DQG��������WRQV�SHU�\HDU�RI�+&�12[���7KH�VSUHDGVKHHWV

SUHSDUHG�IRU�WKLV�DQDO\VLV�DUH�FRQWDLQHG�LQ�$SSHQGL[�(���7KH�UHDGHU�LV�GLUHFWHG

WR�WKH�VSUHDGVKHHWV�IRU�D�FRPSOHWH�YHUVLRQ�RI�WKH�DQDO\VLV�
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