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7R�HVWLPDWH�LPSDFWV�RQ�HQJLQH�PDQXIDFWXUHUV��VSHFLILF�FRPSOLDQFH�FRVWV

ZHUH�GHYHORSHG�IRU�HDFK�HQJLQH�PDQXIDFWXUHU�EDVHG�RQ�WKH�W\SH�RI�HQJLQH

PRGLILFDWLRQ�QHHGHG�DQG�WKH�OHYHO�RI�HQJLQH�SURGXFWLRQ���7KH�LQGLYLGXDOL]HG

DQQXDOL]HG�FRPSOLDQFH�FRVWV�ZHUH�WKHQ�HVWLPDWHG�IRU�HDFK�VPDOO�XOWLPDWH

SDUHQW�FRPSDQ\�LGHQWLILHG���)LQDOO\��D�FRPSOLDQFH�FRVW�WR�VDOHV�UDWLR�ZDV

FDOFXODWHG�IRU�HDFK�VPDOO�XOWLPDWH�SDUHQW�FRPSDQ\���$�VXPPDU\�RI�WKH�DQDO\VLV

LV�SURYLGHG�EHORZ���$�PRUH�GHWDLOHG�LPSDFW�DQDO\VLV�LV�DYDLODEOH�IRU�UHYLHZ�LQ

WKH�,&)�UHSRUW�

8.3.1.1  Estimated Costs to Engine Manufacturers �����%DVHG�RQ�(3$·V

NQRZOHGJH�RI�FXUUHQW�DQG�IXWXUH�WHFKQRORJ\��DQG�GLVFXVVLRQV�ZLWK�VPDOO�HQJLQH

PDQXIDFWXUHUV��DVVXPSWLRQV�ZHUH�PDGH�DERXW�WKH�W\SHV�RI�PRGLILFDWLRQV�WKDW

PD\�EH�QHFHVVDU\�IRU�HDFK�PDQXIDFWXUHU�WR�HQVXUH�FRPSOLDQFH�ZLWK�WKH

SURSRVHG�3KDVH���HPLVVLRQ�VWDQGDUGV���&RVW�HVWLPDWHV�XVHG�LQ�WKH�DQDO\VLV�IRU

WHFKQRORJ\�PRGLILFDWLRQV�ZHUH�WDNHQ�IURP�,&)·V�&RVW�6WXG\�IRU�3KDVH�7ZR�6PDOO

(QJLQH�(PLVVLRQ�5HJXODWLRQV� ��&RPSOLDQFH�FRVWV�IRU�HDFK�PDQXIDFWXUHU�ZHUH��

GHYHORSHG�E\�DSSO\LQJ�WKH�FRVW�HVWLPDWHV�VKRZQ�LQ�([KLELW�����WR�WKH

FRPSOLDQFH�VWUDWHJLHV�DQWLFLSDWHG�WR�EH�SXUVXHG�E\�HDFK�HQJLQH�PDQXIDFWXUHU

EDVHG�RQ�WKHLU�FXUUHQW�HQJLQH�WHFKQRORJ\���7KHVH�FRPSOLDQFH�VWUDWHJ\�VFHQDULRV

DUH�SUHVHQWHG�LQ�([KLELW�����
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KHUH�JLYHQ�WKDW�WKH�DQOD\VLV�ZDV�EDVHG�RQ�FRQVHUYDWLYH�FRPSOLDQFH�FRVW

HVWLPDWHV���6L[WK��WKH�LPSDFWV�DUH�RYHUHVWLPDWHG�WR�WKH�H[WHQW�WKDW

PDQXIDFWXUHUV�ZLOO�EH�PDNLQJ�PRGLILFDWLRQV�LQ�UHVSRQVH�WR�DQ�XSFRPLQJ

UXOHPDNLQJ�E\�WKH�&DOLIRUQLD�$LU�5HVRXUFHV�%RDUG�ZKLFK�ZLOO�DIIHFW�WKH�VDPH

FDWHJRU\�RI�HQJLQHV�

8.3.4  Limitations of the Analysis

'XULQJ�GHYHORSPHQW�RI�WRGD\·V�SURSRVHG�UXOH��(3$�EHFDPH�DZDUH�RI�WZR

VHJPHQWV�RI�WKH�LQGXVWU\�WKDW�KDG�QRW�EHHQ�VXIILFLHQWO\�DQDO\]HG�IRU�LPSDFWV��

7KHVH�VHJPHQWV�LQFOXGH�WKH�PDQXIDFWXUHUV�RI�LFH�DQG�HDUWK�DXJHUV�DQG�WKH

PDQXIDFWXUHUV�RI�HQJLQHV�ZLWK�SURSDQH�UHWURILWV���7KH�WLPLQJ�RI�WKH�,&)

DQDO\VLV�ZDV�VXFK�WKDW�WKHVH�VHJPHQWV�FRXOG�QRW�EH�LQFOXGHG�LQ�WKH�LPSDFW

DVVHVVPHQW���7KHUHIRUH��(3$�KDV�DWWHPSWHG�WR�DGGUHVV�LPSDFWV�WR�WKHVH

PDQXIDFWXUHUV��DV�H[SODLQHG�EHORZ�

&KDUDFWHUL]DWLRQ�RI�WKH�DIIHFWHG�LQGXVWULHV�E\�,&)�KDV�OHG�WKH�$JHQF\�WR

XQGHUVWDQG�WKDW�KDQGKHOG�HTXLSPHQW�PDQXIDFWXUHUV�JHQHUDOO\�SURGXFH�ERWK

WKH�HQJLQHV�DQG�WKH�HTXLSPHQW���+RZHYHU��PDQXIDFWXUHUV�RI�HDUWK�DQG�LFH�DXJHU

KDQGKHOG�HTXLSPHQW�DSSHDU�WR�EH�RQH�H[FHSWLRQ���7KHVH�PDQXIDFWXUHUV�DUH

UHOLDQW�XSRQ�WKH�HQJLQHV�EHLQJ�SURGXFHG�LQ�WKH�PDUNHWSODFH���$VVXPLQJ�WKHUH�LV

D�VXLWDEOH�3KDVH���HQJLQH�DYDLODEOH�E\�WKH�HQJLQH�PDQXIDFWXUHUV�IRU�SXUFKDVH

�WKLV�DQDO\VLV�DVVXPHV�WKHUH�ZLOO�EH�RQH�DYDLODEOH���WKHVH�HTXLSPHQW

PDQXIDFWXUHUV�ZLOO�QHHG�OHDG�WLPH�DQG�FDSLWDO�WR�PDNH�GHVLJQ�FKDQJHV�DQG�WHVW

WKH�HQJLQHV�SULRU�WR�HQWHULQJ�WKH�PDUNHWSODFH���7KH�GHVLJQ�FKDQJHV�LQFOXGH

FKDQJHV�LQ�JHDU�GHVLJQ�LQ�WKH�WUDQVPLVVLRQ�ER[�DV�ZHOO�DV�WKURWWOH�VHQVLWLYLW\

DGMXVWPHQWV�WKDW�PD\�EH�UHTXLUHG�GXH�WR�D�QHZ�HQJLQH���7KLV�FRVW�ZDV

HVWLPDWHG�DW���������DQG�LV�DQ�HVWLPDWH�IURP�FRQYHUVDWLRQV�ZLWK�DXJHU

PDQXIDFWXUHUV���7KH�VDOHV�WHVW�ZDV�SHUIRUPHG�RQ�HDFK�PDQXIDFWXUHU�XVLQJ
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FRQILGHQWLDO�VDOHV�DQG�DQQXDO�UHYHQXH�HVWLPDWHV�IURP�OHWWHUV�VXEPLWWHG�GXULQJ

WKH�3KDVH�,�UXOHPDNLQJ�IURP�WKHVH�HTXLSPHQW�PDQXIDFWXUHUV���$OO�ILYH

HTXLSPHQW�PDQXIDFWXUHUV�ZHUH�IRXQG�WR�KDYH�DQ�LPSDFW�OHVV�WKDQ����ZLWK�IRXU

RI�WKH�ILYH�ZHOO�EHORZ�������,I�WKH�DXJHU�PDQXIDFWXUHUV�GR�QRW�KDYH�D�3KDVH��

HQJLQH�SULRU�WR�WKH�HQG�RI�WKH�DOORZDEOH�SKDVH�LQ�SHULRG��WKLV�UXOHPDNLQJ

FRQWDLQV�D�IOH[LELOLW\�ZKLFK�ZLOO�DOORZ�WKHP�WR�KDYH�DQ�DGGLWLRQDO�WKUHH�\HDUV�WR

PDNH�GHVLJQ�FKDQJHV�WR�LQFRUSRUDWH�WKH�QHZ�HQJLQH�

7KH�,&)�DQDO\VLV�FRQWDLQV�LQIRUPDWLRQ�RQ�WKH�LPSDFWV�RQ�D�IHZ

HTXLSPHQW�FRPSDQLHV�WKDW�UHWURILW�JDVROLQH�HQJLQHV�IRU�XVH�RQ�SURSDQH�LQ

LQGRRU�DSSOLFDWLRQV����7KH�FRPSDQLHV�DQDO\]HG�E\�,&)�KDYH�DOUHDG\�FHUWLILHG�WR

3KDVH�,�VWDQGDUGV�DQG�WKHLU�HPLVVLRQ�OHYHOV�DUH�DOUHDG\�EHORZ�WKH�3KDVH��

VWDQGDUGV��OLNHO\�GXH�WR�WKH�XVH�RI�D�FORVHG�ORRS�FDWDO\VW�V\VWHP�GHYHORSHG

ZLWKLQ�WKH�FRPSDQLHV���7KH�SURSDQH�UHWURILWWHUV�XWLOL]H�WKLV�V\VWHP�LQ�RUGHU�WR

PHHW�LQGRRU�VDIHW\�VWDQGDUGV��IRU�&2��DQG�(3$�3KDVH�,�VWDQGDUGV��IRU

+&�12[����+RZHYHU��DV�QRWHG�LQ�WKH�UHSRUW��WKHUH�DUH�D�QXPEHU�RI�SURSDQH

UHWURILW�FRPSDQLHV�IRU�ZKLFK�ILQDQFLDO�DQG�RU�SURGXFWLRQ�LQIRUPDWLRQ�ZDV�QRW

DYDLODEOH���&RQYHUVDWLRQ�ZLWK�RQH�SURSDQH�UHWURILWWHU�FRPSDQ\�WKDW�ZDV�QRW

LQFOXGHG�LQ�WKH�,&)�DQDO\VLV�UHYHDOHG�WKDW�WKH\�GLG�QRW�NQRZ�ZKDW�WKHLU�EDVH

HPLVVLRQ�OHYHOV�ZHUH�WR�GDWH�DQG�WKDW�WHVWLQJ�ZDV�SODQQHG�DW�DQ�LQGHSHQGHQW

WHVW�ODERUDWRU\���7KLV�FRPSDQ\�ZDV�DZDUH�RI�DQ�RII�WKH�VKHOI�FDWDO\VW�IRU�XVH�LI

QHFHVVDU\�LQ�RUGHU�WR�PHHW�3KDVH�,�VWDQGDUGV����7KLV�FRPSDQ\�VWDWHG�WKDW�LW�KDG

WKUHH�HPSOR\HHV�DQG�GLG�QRW�KDYH�WKH�5	'�FDSDELOLW\�QHFHVVDU\�WR�GHYHORS�D

FRPSOH[�WKUHH�ZD\�FDWDO\VW�V\VWHP�DQG�PD\�FORVH�LWV�GRRUV�LI�LW�QHHGHG�WR�XVH

VXFK�D�V\VWHP�WR�PHHW�WKH�3KDVH���UHTXLUHPHQWV���7R�DWWHPSW�WR�DOOHYLDWH�VRPH

EXUGHQ�RQ�FRPSDQLHV�VXFK�DV�WKLV��(3$�LV�SURSRVLQJ�WKDW�VPDOO�HTXLSPHQW

PRGHOV������XQLWV�SHU�QRQKDQGKHOG�DQG������SHU�KDQGKHOG�PRGHO��PD\�XWLOL]H

3KDVH�,�HQJLQHV�WKURXJKRXW�WKH�3KDVH���UXOHPDNLQJ���(3$�UHTXHVWV�FRPPHQW�RQ
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WKH�HIIHFWLYHQHVV�RI�WKLV�DQG�RWKHU�IOH[LELOLWHV�LQFOXGHG�LQ�WRGD\·V�SURSRVHG�UXOH��

7KH�$JHQF\�ZDV�QRW�DEOH�WR�DVVHVV�LPSDFWV�RQ�PDQ\�SURSDQH�UHWURILWWHUV�VLQFH

GDWD�ZDV�XQDYDLODEOH���+RZHYHU��(3$�EHOLHYHV�LPSDFWV�RQ�WKH�VPDOO�HTXLSPHQW

FRPSDQLHV�WKDW�PDQXIDFWXUH�DQG�XWLOL]H�SURSDQH�UHWURILW�HQJLQHV�WR�EH�PLQLPDO

GXH�WR�WKH�IOH[LELOLWLHV�DYDLODEOH�WR�WKHVH�PDQXIDFWXUHUV�

8.4  Small Entity Outreach

(YHQ�ZKHQ�DQ�DFWLRQ�ZLOO�QRW�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�D�VXEVWDQWLDO

QXPEHU�RI�VPDOO�HQWLWLHV��ZKLFK�(3$�KDV�GHWHUPLQHG�WR�EH�WKH�FDVH�IRU�WKLV

SURSRVHG�UHJXODWLRQ��LW�LV�LPSRUWDQW�WKDW�WKH�$JHQF\�HQJDJH�LQ�FRQVXOWDWLRQ

ZLWK�WKH�UHOHYDQW�VPDOO�HQWLW\�FRPPXQLW\���$V�VXFK��GXULQJ�WKH�GHYHORSPHQW�RI

WKLV�SURSRVDO��(3$�KDV�EHHQ�LQ�FRQWDFW�ZLWK�UHSUHVHQWDWLYHV�RI�LQGXVWULHV

FRQWDLQLQJ�VPDOO�EXVLQHVVHV�WKDW�ZLOO�EH�VXEMHFW�WR�WKLV�SURSRVHG�UXOH���7KH

,QWHUQDWLRQDO�6DQLWDU\�6XSSO\�$VVRFLDWLRQ��,66$��DQG�WKH�2XWGRRU�3RZHU

(TXLSPHQW�,QVWLWXWH��23(,��DUH�H[DPSOHV�RI�RUJDQL]DWLRQV�WKDW�(3$�KDV

PDLQWDLQHG�GLDORJXH�ZLWK�WKURXJKRXW�WKH�SURFHVV���$GGLWLRQDOO\��VPDOO

EXVLQHVVHV�ZHUH�HQFRXUDJHG�WR�FRPPHQW�LQ�UHVSRQVH�WR�WKH�$1350��DQG�D�IHZ

FKRVH�WR�GR�VR���,&)�DQG�(3$�DOVR�FRQWDFWHG�VRPH�VPDOO�EXVLQHVV�HTXLSPHQW

PDQXIDFWXUHUV�IRU�LQVLJKW�LQWR�FXUUHQW�WHFKQRORJ\��FRVW�LPSDFWV��DQG�RWKHU

UHODWHG�LVVXHV�ZKLFK�ZRXOG�EH�XVHIXO�LQ�PDNLQJ�D�UHDOLVWLF�HVWLPDWH�RI�LPSDFWV

RQ�VPDOO�HQWLWLHV���

*HQHUDO�REVHUYDWLRQV�PDGH�E\�WKH�$JHQF\�DV�D�UHVXOW�RI�FRQWDFWV�ZLWK

WKHVH�FRPSDQLHV�LQFOXGH������PDQ\�HQJLQH�FRPSDQLHV�KDYH�DOUHDG\�FRQYHUWHG�WR

SURGXFLQJ�RQO\�2+9�HQJLQHV�DQG�RU�KDYH�OLPLWHG�WKH�QXPEHU�RI�69�HQJLQHV

WKDW�DUH�RIIHUHG��HLWKHU�GXH�WR�3KDVH���UHJXODWLRQV�RU�EDVHG�RQ�WKH�PHULWV

DVVRFLDWHG�ZLWK�VXFK�WHFKQRORJ\�����PDQ\�HTXLSPHQW�PDQXIDFWXUHUV�KDYH�PDGH
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WKH�VZLWFK�WR�WKH�QHZ�2+9�HQJLQHV�RU�SODQ�WR�GR�VR�LQ�WKH�QHDU�WHUP��PDLQO\

GXH�WR�PDUNHW�FRPSHWLWLRQ��DQG��LI�QHFHVVDU\��KDYH�DOUHDG\�LQFXUUHG�DQ\

QHFHVVDU\�FRVWV�WR�DFFHSW�2+9�HQJLQHV�LQWR�WKHLU�HTXLSPHQW�GHVLJQV������ZKHUH

DGGLWLRQDO�FKDQJHV�WR�HTXLSPHQW�ZLOO�EH�QHFHVVDU\�WR�DOORZ�WKH�IXWXUH

LQVWDOODWLRQ�RI�2+9�HQJLQHV��WKHVH�HTXLSPHQW�FKDQJHV�ZRXOG�RIWHQ�EH�PLQLPDO�

DQG�DQ\�UHVXOWLQJ�FRVWV�FDQ�EH�VSUHDG�RYHU�WKH�SLHFHV�RI�HTXLSPHQW�SURGXFHG

GXULQJ�WKH�OLIH�F\FOH�RI�WKH�SURGXFW�GHVLJQV�����WKH�OHDG�WLPH�EHWZHHQ�QRZ�DQG

WKH�3KDVH���UXOH·V�HIIHFWLYH�GDWHV��EHJLQQLQJ�������ZRXOG�KHOS�PLQLPL]H�FRVWV

E\�DOORZLQJ�DQ\�QHFHVVDU\�HTXLSPHQW�FKDQJHV�WR�EH�SKDVHG�LQ��SHUKDSV�HYHQ

LQFRUSRUDWHG�LQWR�QRUPDO�SURGXFW�UHGHVLJQ�F\FOHV�����VLQFH�WKH�VPDOO�VSDUN�

LJQLWLRQ�HQJLQH�HPLVVLRQ�UHJXODWLRQV�DSSO\�WR�DOO�PDQXIDFWXUHUV�RI�VXFK�HQJLQHV�

DOO�HTXLSPHQW�PDQXIDFWXUHUV�PDUNHWLQJ�FRPSHWLWLYH�SURGXFWV��H�J���FXUUHQWO\

XWLOL]LQJ�69�HQJLQHV��ZRXOG�EH�VLPLODUO\�LPSDFWHG�DQG�WKHUHIRUH�ZRXOG�KDYH

VLPLODU�RSSRUWXQLWLHV�WR�SDVV�DQ\�QHFHVVDU\�FRVW�LQFUHDVHV�DORQJ�WR�FXVWRPHUV��

:KLOH�(3$�KDV�UHFHLYHG�VRPH�FRPPHQW�VXJJHVWLQJ�WKDW�ODUJH��PDVV

PHUFKDQGLVHUV�SDUWLFXODUO\�UHVLVW�SULFH�LQFUHDVHV���HQJLQH�DQG�HTXLSPHQW

PDQXIDFWXUHUV�FXUUHQWO\�FRPSHWLQJ�IRU�VDOHV�WR�WKHVH�PDVV�PHUFKDQGLVHUV�ZRXOG

EH�VLPLODUO\�LPSDFWHG�E\�WKLV�SODQQHG�3KDVH���UXOH�DQG�ZRXOG�EH�HTXDOO\

SRVLWLRQHG�WR�SDVV�DORQJ�LQFUHDVHV�LQ�WKHLU�FRVW�

7KH�$JHQF\�FRQWLQXHV�WR�EH�LQWHUHVWHG�LQ�WKH�SRWHQWLDO�LPSDFWV�RI�WKH

SURSRVHG�UXOH�RQ�VPDOO�HQWLWLHV�DQG�ZHOFRPHV�DGGLWLRQDO�FRPPHQWV�GXULQJ�WKH

UXOHPDNLQJ�SURFHVV���,Q�VSLWH�RI�WKH�H[SHFWHG�PLQLPDO�LPSDFWV�RQ�VPDOO�HQWLWLHV�

WKH�$JHQF\�LV�IXUWKHU�HQKDQFLQJ�LWV�RXWUHDFK�HIIRUWV�E\�QRWLI\LQJ�RWKHU�VPDOO

EXVLQHVV�HTXLSPHQW�PDQXIDFWXUHUV�RI�WKLV�UXOH�DQG�LQIRUPLQJ�WKHP�RI�WKHLU

RSSRUWXQLWLHV�IRU�SURYLGLQJ�FRPPHQW�WR�WKH�$JHQF\�
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�� �6PDOO�%XVLQHVV�,PSDFW�$QDO\VLV�RI�1HZ�(PLVVLRQ�6WDQGDUGV�IRU�6PDOO�6SDUN�
,JQLWLRQ�1RQURDG�(QJLQHV�DQG�(TXLSPHQW�µ�SUHSDUHG�IRU�(3$�E\�,&)
,QFRUSRUDWHG�XQGHU�(3$�&RQWUDFW����&��������$XJXVW�������DYDLODEOH�LQ
'RFNHW�$�������

&KDSWHU�����5HIHUHQFHV�


