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UHTXLUHG�WR�XVH�HQJLQHV�FHUWLILHG�WR�WKH�+&�12[�VWDQGDUGV�GXH�WKH
VSHFLDO�SURYLVLRQ�LQ�WKH�3KDVH���UXOHPDNLQJ�

����

69�WR�2+9�HQJLQHV��PDLQO\�IRU�PDUNHW�FRPSHWLWLYH�UHDVRQV���$�VXPPDU\�RI�WKH

FRVWV�XVHG�IRU�WKLV�DQDO\VLV�LV�SUHVHQWHG�LQ�7DEOH������

7DEOH�����

(67,0$7('�&2676�3(5�(48,30(17�$33/,&$7,21��&/$66�,,�

Application Fixed Costs Variable Costs Equipment Changes18

(per line)  (per Unit)

Walk Behind Lawnmowers $0 $0

Rear Engine Riders $50,000 $0 mounting holes, longer control
wires, modified exhaust/air filter
positioning, and relocation of oil
drains

Commercial Turf -mounting holes, controls, exhaust
12hp $1,000 $0 and oil drains  
>12 to 16hp $600,000 $0 -new injection molding die to create
16 to 25 hp $100,000 $12 a redesigned plastic hood

-additional baffling

Other Agricultural Equip $100,000 $0

Leaf Blower/Vacuum $50,000 $0

Tillers $50,000 $0 Modified exhaust positioning,
relocation of oil drains, and a
redesigned baffle

Generator Sets $100,000 $0 Frame or case be redesigned,
developed, tooled and fabricated. 
Redesigned fuel tank and relocated
muffler

Pumps $50,000 $0

Roller, Concrete Saw $50,000 $0

2WKHU ������� ��

6RXUFH��,&)�UHSRUW����
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7KH�PDLQ�UHDVRQ�IRU�HTXLSPHQW�FKDQJHV�LV�WKDW�WKH�2+9�HQJLQHV�DUH

WDOOHU�WKDQ�69�HQJLQHV�GXH�WR�WKH�IDFW�WKDW�WKH�YDOYH�WUDLQ�LV�QRW�RQ�WKH�VLGH�RI

WKH�HQJLQH�EORFN�EXW�LQ�WKH�F\OLQGHU�KHDG���%DVHG�RQ�WKH�,&)�UHSRUW ��VRPH����

HTXLSPHQW�ZLOO�UHTXLUH�WKDW�2+9�HQJLQHV�EH�UHRULHQWHG����GHJUHHV�IURP�WKH

69�HQJLQH�VR�WKDW�WKH�F\OLQGHU�LV�SDUDOOHO�WR�WKH�FHQWHU�OLQH�RI�WKH�HTXLSPHQW��

7KLV�UHTXLUHV�FKDQJHV�LQFOXGLQJ�PRXQWLQJ�KROHV��FRQWUROV��H[KDXVW�DQG�RLO

GUDLQV���/DZQ�WUDFWRUV�WUDGLWLRQDOO\�KDYH�D�KRRG�FRYHULQJ�RYHU�WKH�HQJLQH�DQG

WKHUHE\�WKH�KRRG�ZLOO�QHHG�WR�EH�OHQJWKHQHG���$�QHZ�LQMHFWLRQ�PROGLQJ�GLH�WR

FUHDWH�D�UHGHVLJQHG�SODVWLF�KRRG�LV�DVVXPHG�WR�EH�UHTXLUHG���2WKHU�FRVWV�DUH

VLPLODU�WR�WKH�UHDU�HQJLQH�ULGHU��/DZQ�DQG�JDUGHQ�WUDFWRUV�W\SLFDOO\�DOZD\V�KDYH

WKH�F\OLQGHU�KHDG�IDFLQJ�IRUZDUG�DQG�KDYH�URRP�XQGHU�WKH�KRRG�WR�KDQGOH�D�9�

WZLQ�2+9�HQJLQH��*HQHUDWRUV�DQG�SXPSV�DUH�XVXDOO\�HQFDVHG�LQ�IUDPHV�WKDW

KROG�WKH�HQJLQH�DQG�RWKHU�SDUWV�RI�WKH�HTXLSPHQW���7KH�WDOOHU�2+9�PD\

UHTXLUH�WKDW�WKH�IUDPH�RU�FDVH�DURXQG�WKH�HTXLSPHQW�EH�UHGHVLJQHG��GHYHORSHG�

WRROHG�DQG�IDEULFDWHG���7KH�IXHO�WDQN�PD\�DOVR�QHHG�WR�EH�UHGHVLJQHG�DQG

SRVVLEO\�WKH�PXIIOHU�UHORFDWHG���

��������+DQGKHOG�(TXLSPHQW�

(VWLPDWHV�IRU�HTXLSPHQW�FKDQJHV�KDYH�EHHQ�EDVHG�RQ�WKH�HVWLPDWHG

HQJLQH�FKDQJHV�IRU�&ODVVHV�,,,�9�HQJLQHV���7KH�PDMRULW\�RI�HQJLQH�FKDQJHV�DUH

H[SHFWHG�WR�EH�LQWHUQDO���+DQGKHOG�HQJLQHV�DUH�H[SHFWHG�WR�XWLOL]H�WHFKQRORJLHV

RI�LPSURYHG���VWURNH��UHGXFWLRQ�RI�VFDYHQJLQJ��HQOHDQPHQW��HWF�����$XJHUV�ZLOO

QHHG�WR�LQFRUSRUDWH�FKDQJHV�WR�WKH�WUDQVPLVVLRQ�ER[�LQ�RUGHU�WR�DFFRPPRGDWH

PRGLILFDWLRQV�WR�WKH�HQJLQH·V�VSHHG�WRUTXH�VLJQDWXUH�

7DEOH�����
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&267�(67,0$7(6�)25�+$1'+(/'�(48,30(17��&ODVVHV�,,,�9�

$SSOLFDWLRQ )L[HG�&RVWV� 9DULDEOH 9DULDEOH
�SHU�OLQH� +DUGZDUH 3URGXFWLRQ�

�SHU�XQLW� �SHU�XQLW�

,FH�DQG�(DUWK�$XJHUV ������� �� ��

%DVHG�RQ�FRQILGHQWLDO�FRQYHUVDWLRQV�ZLWK�$XJHU�PDQXIDFWXUHUV�

4.5. Fuel Savings and Impacts on Performance

6HFWLRQ�����D�����RI�WKH������&OHDQ�$LU�$FW�$PHQGPHQWV�UHTXLUHV�WKDW

(3$�JLYH�DSSURSULDWH�FRQVLGHUDWLRQ�WR�IDFWRUV�LQFOXGLQJ�HQHUJ\��QRLVH�DQG�VDIHW\

DVVRFLDWHG�ZLWK�WKH�DSSOLFDWLRQ�RI�WHFKQRORJLHV�HVWLPDWHG�IRU�WKLV�UXOHPDNLQJ���

7KLV�VHFWLRQ�GLVFXVVHV�(3$
V�DVVHVVPHQW�RI�WKH�HIIHFWV�RI�WKLV�SURSRVDO�RQ

HQHUJ\��L�H���IXHO�HFRQRP\��DQG�SRZHU���,PSDFWV�RQ�QRLVH��VDIHW\�DQG

PDLQWHQDQFH�FDQ�EH�IRXQG�LQ�&KDSWHU���

4.5.1. Fuel Consumption 

7KLV�SURSRVHG�UXOHPDNLQJ�ZLOO�UHVXOW�LQ�IXHO�VDYLQJV�IRU�WKH�FRQVXPHU��

7KLV�LV�EDVHG�RQ�WKH�WHFKQRORJLHV�WR�EH�DSSOLHG�RQ�WKHVH�HQJLQHV�WR�PHHW�WKH

3KDVH���VWDQGDUGV�DV�GHVFULEHG�EHORZ����7KH�WDEOHV�FRQWDLQHG�LQ�WKLV�VHFWLRQ

SUHVHQW�WKH�EDFNJURXQG�GDWD�XWLOL]HG�IRU�HVWLPDWLQJ�WKH�IXHO�FRQVXPSWLRQ�SHU

HQJLQH�SHU�FODVV���7KHVH�GDWD�ZHUH�LQSXWWHG�LQWR�WKH�QRQURDG�VPDOO�HQJLQH

HPLVVLRQ�PRGHO��6((0��WR�FDOFXODWH�WKH�IXHO�VDYLQJV�SHU�\HDU�IRU�DOO�HTXLSPHQW

W\SHV�JLYHQ�VFUDSSDJH�UDWHV��SURGXFWLRQ�YROXPH�LQFUHDVHV��HQJLQH�SRZHU��

HQJLQH�ORDG�IDFWRU��UHVLGHQWLDO�RU�FRPPHUFLDO�XVDJH�DQG�XVHIXO�OLIH���1R

DVVXPSWLRQ�ZDV�XVHG�IRU�IXHO�FRQVXPSWLRQ�DV�HQJLQHV�DJH�RYHU�WLPH��

$GGLWLRQDO�FDOFXODWLRQV�IRU�QXPEHU�RI�EDUUHOV�UHGXFHG�DQG�UHVXOWDQW�FRVW�VDYLQJV
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LV�SUHVHQWHG�LQ�&KDSWHU���RQ�$JJUHJDWH�&RVWV�DQG�(FRQRPLF�$QDO\VLV�

4.5.1.1.  Nonhandheld Equipment ����)RU�&ODVV�,�HQJLQHV��(3$�HVWLPDWHV

WKDW�RLO�FRQVXPSWLRQ�WHFKQRORJLHV�ZLOO�EH�LQFRUSRUDWHG��VXFK�DV�LPSURYHG�SLVWRQ

ULQJV�DQG�YDOYH�VHDOV��LQ�RUGHU�WR�LPSURYH�&ODVV�,�HQJLQH�OLIHWLPH�HPLVVLRQV

SHUIRUPDQFH���,W�LV�H[SHFWHG�WKDW�WKHVH�WHFKQRORJLHV�ZLOO�QRW�LQIOXHQFH�WKH

HQJLQH
V�IXHO�FRQVXPSWLRQ�DSSUHFLDEO\�DQG�WKHUHE\�(3$�HVWLPDWHV�QR�FKDQJH

IRU�&ODVV�,�HQJLQHV�

(3$�HVWLPDWHV�WKDW�WKH�FRQYHUVLRQ�RI�69�HQJLQH�GHVLJQV�WR�2+9�HQJLQH

GHVLJQV�RU�WKH�XVH�RI�RWKHU�HPLVVLRQV�WHFKQRORJLHV�WR�UHGXFH�QHZ�HQJLQH�RXW

HPLVVLRQV�DQG�HPLVVLRQV�GXUDELOLW\��ZLOO�UHVXOW�LQ�D�GHFUHDVH�LQ�IXHO

FRQVXPSWLRQ���(VWLPDWHV�IRU�3KDVH���HQJLQHV�ZHUH�EDVHG�RQ�WKH�HVWLPDWHG�IXHO

FRQVXPSWLRQ�IURP�3KDVH���HQJLQHV�IRXQG�LQ�WKH�3KDVH���5HJXODWRU\�6XSSRUW

'RFXPHQW��VHH�7DEOH������������7DEOHV������DQG������FRQWDLQV�LQIRUPDWLRQ

IRXQG�RQ�EUDNH�VSHFLILF�IXHO�FRQVXPSWLRQ�RI�W\SLFDO�&ODVV�,,�2+9�WKDW�DUH�FORVH

WR�WKH�3KDVH���VWDQGDUG�DQG�&ODVV�,,�69�HQJLQHV���,QGXVWU\�KDV�DOVR�VXEPLWWHG�D

OLPLWHG�DPRXQW�RI�FRQILGHQWLDO�%6)&�LQIRUPDWLRQ�RQ�3KDVH���HQJLQHV���$OO�RI

WKLV�LQIRUPDWLRQ�ZDV�FRQVLGHUHG�DQG�IXHO�FRQVXPSWLRQ�YDOXHV�IRU�3KDVH���2+9

DQG�69�HQJLQHV�ZHUH�GHWHUPLQHG��VHH�7DEOH��������1RWH�WKDW�WKH�YDOXH�IRU

&ODVV�,,�69�HQJLQHV�GRHV�QRW�FKDQJH�IURP�WKH�YDOXH�XVHG�LQ�3KDVH�,���7KLV�LV

EDVHG�RQ�WKH�IDFW�WKDW�WKH�6((0��WKDW�FDOFXODWHV�HPLVVLRQ�EHQHILWV�DQG�IXHO

VDYLQJV��FRQVLGHUV�WKDW�DOO�HQJLQHV�ZLOO�EHFRPH�2+9�HQJLQHV�RU�KDYH�2+9�OLNH

FKDUDFWHULVWLFV��LH��HPLVVLRQ�EHQHILWV��IXHO�XVDJH��HWF��
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7DEOH�����
)XHO�&RQVXPSWLRQ�RI�2+9�&ODVV�,,�(QJLQHV

&ORVH�WR�WKH�3KDVH���6WDQGDUG

(1*,1( %6)& 5HIHUHQFH
�J�N:K�

���KS ��� 6$(�������
�+&�12[�HPLVVLRQV����
J�N:K�DERYH�3KDVH���VWGV
ZLWK�DVVXPHG�����GI�

���FF������KS� ��� (0$�(3$�5RXQG

�FORVH�LQ�FF�WR�D�&ODVV�,, RI����PIU·V�DQG��
HQJLQH� HQJLQHV��������

5RELQ�7HVWLQJ��DYJ

���FF�����KS ��� (0$�(3$�5RXQG
5RELQ�7HVWLQJ��DYJ
RI���PIU·V�DQG��
HQJLQHV�������

7KHUH�LV�QR�%6)&�GDWD�LQ�WKH�(3$�3KDVH���FHUWLILFDWLRQ�GDWDEDVH�

7DEOH�����
)XHO�&RQVXPSWLRQ�RI�69�&ODVV�,,�(QJLQHV
�(QJLQH�0HHWV�3KDVH���6WDQGDUGV�

(1*,1( %6)& 5HIHUHQFH
�J�N:K�

���FF������KS�� ��� 3KDVH���56'��
7DEOH�����

7KHUH�LV�QR�%6)&�GDWD�LQ�WKH�(3$�3KDVH���FHUWLILFDWLRQ�GDWDEDVH�

4.5.1.2.  Handheld Equipment ����)RU���VWURNH�KDQGKHOG�HQJLQHV�LQ

&ODVVHV�,,,�9��(3$�HVWLPDWHV�WKDW�LQWHUQDO�HQJLQH�LPSURYHPHQWV��VXFK�DV

GHFUHDVHG�IXHO�VFDYHQJLQJ���ZLOO�UHVXOW�LQ�D�������GHFUHDVH�LQ�IXHO�FRQVXPSWLRQ
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�VHH�7DEOHV������DQG���������7KLV�LV�EDVHG�RQ�DQ�HVWLPDWH�WKDW�H[SHFWHG�3KDVH

��WHFKQRORJ\�ZLOO�UHGXFH�WKH�DSSUR[LPDWH����SHUFHQW�RI�WKH�IXHO�WKDW�H[LWV�WKH

HQJLQH�XQEXUQHG�GXH�WR�IXHO�VFDYHQJLQJ����/LPLWHG�SXEOLFO\�DYDLODEOH�WHVW�GDWD�

FRQWDLQHG�LQ�7DEOH�������LOOXVWUDWHV�WKH�EDVLV�IRU�WKH�H[SHFWHG�IXHO�XVDJH�GXH�WR

3KDVH���WHFKQRORJ\���

7DEOH�����
)XHO�&RQVXPSWLRQ�RI�&ODVV�,,,�WR�9���6WURNH�(QJLQHV

�127(��ZHLJKWLQJV�KDYH�EHHQ�FKDQJHG�IURP�������WR�������

0DQXIDFWXUHU %6)& 5HIHUHQFH
�J�N:K�

&ODVV�,9

+XVTYDUQD�(�WHFK ��� 7HVWLQJ�DW�19)(/

&ODVV�9

�����������%6)&�9DOXHV�DQG�(VWLPDWHG�)XHO�6DYLQJV����7KH

YDOXHV�OLVWHG�LQ�7DEOHV������DQG������FRQWDLQ�WKH�IXHO�FRQVXPSWLRQ�YDOXHV

XWLOL]HG�WR�HVWLPDWH�IXHO�VDYLQJV�XVLQJ�WKH�6((0�
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7DEOH�����

3KDVH���)XHO�&RQVXPSWLRQ�(VWLPDWHV�3HU�(QJLQH�3HU�&ODVV��J�N:K�

&/$66 69 2+9� 27+(5 ��6752.(
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6RXUFH��6PDOO�(QJLQH�3KDVH���56'���

7DEOH�����

3KDVH���)XHO�&RQVXPSWLRQ�(VWLPDWHV�3HU�(QJLQH�3HU�&ODVV��J�N:K�

&/$66 69 2+9� 27+(5 ��6752.(
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9 �� �� �� ���

7DEOH������FRQWDLQV�WKH�HVWLPDWHG�IXHO�VDYLQJV��JDOORQV�\HDU��SHU�FODVV

IRU�WKLV�SURSRVHG�UXOHPDNLQJ�FDOFXODWHG�IURP�WKH�6((0���&ODVV�,,�HQJLQHV

DFFRXQW�IRU�WKH�PDMRULW\�RI�IXHO�VDYLQJV�IURP�WKLV�SURSRVHG�UXOHPDNLQJ���7KLV�LV

GXH�WR�WKH�IDFW�WKDW�WKHVH�HQJLQHV�DUH�XWLOL]HG�IRU�ORQJHU�KRXUV�WKDQ�DOO�RWKHU

FODVVHV�DQG�WKHUHIRUH�WKH�IXHO�VDYLQJV��IURP�69�WR�2+9�HQJLQH��LV�QRWDEOH�
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7DEOH�����
� )8(/�6$9,1*6�3(5�&/$66

�*DOORQV�<U�
I II III IV V

2001 0 (14,665,841) 0 0 0

2002 0 (34,903,894) (34,533) (988,569) (120,289)

2003 0 (57,689,956) (102,681) (2,795,979) (321,088)

2004 0 (80,990,366) (215,542) (5,698,061) (630,596)

2005 0 (104,876,108) (363,440) (9,412,945) (1,014,235)

2006 0 (122,808,782) (478,963) (12,081,991) (1,255,827)

2007 0 (135,310,216) (556,558) (13,807,683) (1,402,812)

2008 0 (143,730,306) (604,139) (14,882,677) (1,499,108)

2009 0 (149,697,258) (635,285) (15,591,104) (1,564,566)

2010 0 (154,283,420) (659,083) (16,126,096) (1,613,275)

2011 0 (157,993,281) (678,430) (16,553,036) (1,650,773)

2012 0 (161,197,720) (694,833) (16,908,200) (1,680,598)

2013 0 (164,049,781) (709,373) (17,218,353) (1,705,484)

2014 0 (166,674,040) (722,890) (17,503,744) (1,727,478)

2015 0 (169,149,753) (735,912) (17,776,969) (1,747,901)

2016 0 (171,532,164) (748,698) (18,044,507) (1,767,496)

2017 0 (173,858,004) (761,381) (18,309,470) (1,786,657)

2018 0 (176,148,018) (774,014) (18,573,312) (1,805,601)

2019 0 (178,413,765) (786,623) (18,836,701) (1,824,426)

2020 0 (180,663,025) (799,229) (19,099,883) (1,843,195)

2021 0 (182,450,454) (809,254) (19,309,239) (1,858,157)

2022 0 (183,822,562) (816,879) (19,468,555) (1,869,608)

2023 0 (184,893,615) (822,765) (19,591,512) (1,878,488)

2024 0 (185,791,926) (827,696) (19,694,667) (1,885,966)

2025 0 (186,602,241) (832,197) (19,788,583) (1,892,766)

2026 0 (187,365,367) (836,465) (19,877,690) (1,899,200)

4.5.2.   Power �

7KH�SRZHU�IRU�KDQGKHOG�HQJLQHV�LV�H[SHFWHG�WR�UHPDLQ�VLPLODU�WR�3KDVH��

HQJLQHV���&KDQJHV�LQ�HQOHDQPHQW��RSWLPL]DWLRQ�RI�FRPEXVWLRQ�FKDPEHU�GHVLJQ�

HWF��ZLOO�HVVHQWLDOO\�UHTXLUH�QHZ���VWURNH�HQJLQH�IDPLOLHV�WR�EH�PDQXIDFWXUHG���

,W�LV�OLNHO\�WKDW�QHZ�HQJLQH�IDPLOLHV�ZLOO�IXOILOO�DOO�SRZHU�QHHGV�
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7KH�SRZHU�IRU�QRQKDQGKHOG�HQJLQHV�LQ�&ODVV�,�LV�H[SHFWHG�WR�UHPDLQ�WKH

VDPH���7KH�DGGHG�WHFKQRORJLHV�LQFOXGLQJ�LPSURYHG�SLVWRQ�ULQJV�DQG�YDOYH�VHDOV

DUH�H[SHFWHG�WR�UHVXOW�LQ�QR�FKDQJH���)RU�&ODVV�,,�HQJLQHV��SRZHU�LV�H[SHFWHG�WR

LQFUHDVH��KRZHYHU�WKLV�LV�SDUWLDOO\�LQIOXHQFHG�E\�PDUNHW�GHPDQGV�ZKLFK�WKH

LQGXVWU\�VWDWHG�KDV�EHHQ�DVNLQJ�IRU�PRUH�SRZHUIXO�HQJLQHV��
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�� ´,QYHVWLJDWLRQ�DQG�$QDO\VLV�RI�/RZ�(PLWWLQJ�6PDOO�6SDUN�,JQLWHG�(QJLQH
'HVLJQV����.:µ��6RXWKZHVW�5HVHDUFK�,QVWLWXWH��6:5,�5HSRUW����������
2FWREHU�������(3$�$LU�'RFNHW�$��������'RFNHW�,WHP��,,�$���.
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