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Chapter 9: Useful Life and Flexibility Supporting Data 

9.1. Information on Useful Life

7KLV�&KDSWHU�FRQWDLQV�LQIRUPDWLRQ�XVHG�E\�WKH�$JHQF\�LQ�WKH

GHYHORSPHQW�RI�WKH�SURSRVHG�XVHIXO�OLIH�FDWHJRULHV�IRU�3KDVH���VPDOO�HQJLQHV�

'XULQJ�WKH�GHYHORSPHQW�RI�WKH�3KDVH���SURJUDP��DQG�GXULQJ�WKH

GHYHORSPHQW�RI�WKH�3KDVH���UHJXODWLRQ��(3$�ZDV�DZDUH�WKDW�WKH�QRQURDG�6,

FDWHJRU\�RI�HQJLQHV�DQG�HTXLSPHQW�ZDV�FRPSULVHG�RI�D�ZLGH�YDULHW\�RI

HTXLSPHQW�ZLWK�D�ZLGH�UDQJH�RI�XVDJH�SDWWHUQV���+DQGKHOG�DQG�QRQKDQGKHOG

HQJLQHV�DUH�GHVLJQHG�IRU�PDQ\�GLIIHUHQW�W\SHV�RI�DSSOLFDWLRQV��ZLWK�HDFK

DSSOLFDWLRQ�KDYLQJ�VSHFLILF�GHVLJQ�FULWHULD��UHVXOWLQJ�LQ�GLIIHUHQW�H[SHFWHG

OLIHWLPHV���7KH�PRVW�REYLRXV�H[DPSOH�RI�WKHVH�GLIIHUHQFHV�LV�WKH�GLVWLQFWLRQ

EHWZHHQ�FRPPHUFLDO��RU�SURIHVVLRQDO��RSHUDWRUV�DQG�UHVLGHQWLDO��RU�KRPH�

RSHUDWRUV���,Q�JHQHUDO��FRPPHUFLDO�RSHUDWRUV�H[SHFW�WR�DFFXPXODWH�KLJK�QXPEHU

RI�KRXUV�RQ�HTXLSPHQW�RQ�DQ�DQQXDO�EDVLV��VXFK�DV�FRPPHUFLDO�ODZQ�FDUH

FRPSDQLHV�RU�UHQWDO�FRPSDQLHV��ZKLOH�D�UHVLGHQWLDO�RSHUDWRU�H[SHFWV�WR

DFFXPXODWH�D�UHODWLYHO\�ORZ�QXPEHU�RI�KRXUV�RQ�DQ�DQQXDO�EDVLV��VXFK�DV�D

UHVLGHQWLDO�FKDLQ�VDZ�RZQHU���6HYHUDO�RUJDQL]DWLRQV�KDYH�LQYHVWLJDWHG�WKH�LVVXHV

UHODWHG�WR�DYHUDJH�OLIH�DQG�DQQXDO�XVH�RI�HTXLSPHQW�SRZHUHG�E\�VPDOO�6,

HQJLQHV��LQFOXGLQJ�LQGXVWU\�RUJDQL]DWLRQV��&$5%��DQG�WKH�(3$���$�EULHI

VXPPDU\�RI�VHYHUDO�RI�WKHVH�UHSRUWV�LV�SUHVHQWHG�LQ�WKH�UHPDLQGHU�RI�WKLV

&KDSWHU�
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9.1.1  Handheld Useful Life Estimates from PPEMA

,Q������WKH�3RUWDEOH�3RZHU�(TXLSPHQW�0DQXIDFWXUHUV�$VVRFLDWLRQ

�33(0$��FRQWUDFWHG�IRU�D�UHSRUW�ZKLFK�FRQWDLQHG�HVWLPDWHV�RQ�XVHIXO�OLIH

SHULRGV�IRU���VWURNH�SRZHUHG�KDQGKHOG�HTXLSPHQW��5HI������$�VXPPDU\�RI�WKH

LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�UHSRUW�RQ���VWURNH�SRZHUHG�KDQGKHOG�HTXLSPHQW

XVDJH�LV�SUHVHQWHG�LQ�7DEOH������

7DEOH�����
�6XPPDU\�RI�,QIRUPDWLRQ�RQ�8VHIXO�/LIH�

$YDLODEOH�IURP�+HLGHQ�$VVRFLDWHV�5HSRUW��-XO\�������
�&RQ�� �FRQVXPHU�XVHU��3URI�� �SURIHVVLRQDO�XVHU�

Equipment Annual Use Annual Use Estimates Estimates Purchased by Estimates Estimates
Type (hours) (hours) (years) (years) Prof. Users (hours) (hours)

Con. Average Prof. Average Expected Life Expected Life Equipment Expected Life Expected Life
Con. User Prof. User % of Con. User Prof. User

Chain saws 7 405 8 1 25% 56 405

Trimmers & 10 170 6 1.5 16% 60 255
Brushcutters

Hand Blowers 9 197 6.67 2 5% 60 394

Back Blowers 12 293 6.67 1.83 95% 80 536

Cut Off Saws N/A 113 2 100% N/A 226

H e d g e 7 75 7.5 3 79%
Trimmers

�� ���

7KLV�UHSRUW�FOHDUO\�GHPRQVWUDWHV�WKH�ODUJH�GLVSDULW\�EHWZHHQ�FRQVXPHU

DQG�SURIHVVLRQDO�XVH��ZLWK�FRQVXPHU�HTXLSPHQW�H[SHFWHG�OLIH�HVWLPDWHV�UDQJH

IURP����WR����KRXUV��DQG�SURIHVVLRQDO�HTXLSPHQW�H[SHFWHG�OLIH�HVWLPDWHV�UDQJH

IURP�����WR�����KRXUV�

9.1.2  Handheld and Nonhandheld Useful Life Estimates from CARB

,Q�������WKH�&DOLIRUQLD�$LU�5HVRXUFHV�%RDUG��&$5%��FRQWUDFWHG�IRU�D

UHSRUW�IURP�%RR]��$OOHQ�DQG�+DPLOWRQ�ZKLFK�LQFOXGHG�HVWLPDWHV�RI�XVDJH�UDWHV

DQG�OLIH�VSDQV�IRU�VHYHUDO�FDWHJRULHV�RI�QRQURDG�HTXLSPHQW�SRZHUHG�E\�VPDOO

HQJLQHV��5HI�������$�VXPPDU\�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�UHSRUW�LV
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SUHVHQWHG�LQ�7DEOH������

7DEOH�������
6XPPDU\�RI�,QIRUPDWLRQ�RQ�8VHIXO�/LIH�

$YDLODEOH�IURP�%RR]��$OOHQ�	�+DPLOWRQ�5HSRUW��1RY�������
�5HV�� �UHVLGHQWLDO�XVHU��&RP�� �FRPPHUFLDO�XVHU�

Product Sales, Commercial Lifespan Lifespan Hrs Use Hrs Use Lifespan Lifespan
Category Home Use Use (years) (years) per Year per Year (hours) (hours)

% of Total Sales, Avg. Avg. Annual Annual Avg. Avg.
% of Total Implied Implied Res. Com. Implied Implied

Res. Com. Res. Com.

Walk Behind
Mowers 88% 12% 7.04 2.68 20 320 141 858

Riding Mower
(Frt. Eng.) 95% 5% 7.04 3.78 38 380 268 1,436

Riding Mower
(Rear Eng.) 95% 5% 7.04 3.78 38 380 268 1,436

Garden Tractor 95% 5% 7.04 3.78 56 180 394 680

Tillers 60% 40% 7.04 5.41 18 72 127 390

Snowthrowers 90% 10% 5.41 5.41 10 60 54 325

General Utility 25% 75% 7.04 2.85 5 96 35 274

Shredders/
Grinders 60% 40% 7.04 5.41 17 190 120 1,028

Specialized Turf
Care 0% 100% N/A 3.78 N/A 800 N/A 3,024

4-cyc. blowers/
vacuums 60% 40% 7.04 2.68 10 190 70 509

4-cyc. edgers/
trimmers 60% 40% 7.04 2.68 10 190 70 509

2-cyc. blowers/
vacuums 85% 15% 5.21 2.85 10 170 52 485

2-cyc. edgers/
trimmers 85% 15% 5.21 2.85 10 275 52 784

Chain saws 75% 25% 5.21 1.33 405 36 539�

7KLV�UHSRUW�DOVR�LQGLFDWHV�WKHUH�LV�D�ODUJH�GLVSDULW\�LQ�DYHUDJH�OLIH�VSDQ

EHWZHHQ�HTXLSPHQW�XVHG�E\�UHVLGHQWLDO�DQG�FRPPHUFLDO�DSSOLFDWLRQV��
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5HVLGHQWLDO�HTXLSPHQW�LPSOLHG�DYHUDJH�OLIHVSDQ�HVWLPDWHV�UDQJH�IURP����WR����

KRXUV��DQG�FRPPHUFLDO�HTXLSPHQW�LPSOLHG�DYHUDJH�OLIHVSDQ�HVWLPDWHV�UDQJH

IURP�����WR������KRXUV�

9.1.3.  Nonhandheld Useful Life Estimates from OPEI

$������UHSRUW�IURP�WKH�2XWGRRU�3RZHU�(TXLSPHQW�,QVWLWXWH��23(,�

UHSRUW�VWXGLHG�WKH�LVVXH�RI�XVDJH�UDWHV�IRU�WZR�W\SHV�RI�QRQKDQGKHOG

HTXLSPHQW��D�VXPPDU\�RI�WKH�UHSRUW�ZDV�SURYLGHG�LQ�D�VXEVHTXHQW�PHPR�IURP

23(,�WR�(3$���5HI������7KH�23(,�UHSRUW�LQFOXGHG�D�QDWLRQZLGH�SKRQH�VXUYH\�RI

RYHU�������KRXVHKROGV���$�VXPPDU\�RI�WKH�LQIRUPDWLRQ�RQ�XVDJH�UDWHV�IRU

FRQVXPHU�RZQHG�ZDON�EHKLQG�DQG�ULGH�RQ�PRZHUV�LV�SUHVHQWHG�LQ�7DEOH�������

7DEOH������
6XPPDU\�RI�23(,������5HSRUW�RQ�5HVLGHQWLDO�3KRQH�6XUYH\

(TXLSPHQW YDOXH $QQXDO�8VH 0HGLDQ�+RXUV�$FFXPXODWHG
7\SH �\HDUV� �KRXUV� DW�%����YDOXH��KRXUV�

%��� 0HGLDQ

&RQVXPHU�:DON�
EHKLQG�0RZHU � ���� ���

&RQVXPHU�5LGH�
RQ�0RZHU � ���� ���

7KH�WHUP�%����LV�XVHG�WR�GHQRWH�WKH�QXPEHU�RI�\HDUV�DW�ZKLFK����SHUFHQW�RI

WKH�HTXLSPHQW�IURP�D�SDUWLFXODU�PRGHO�\HDU�DUH�QR�ORQJHU�LQ�VHUYLFH��L�H���IRU

FRQVXPHU�ZDON�EHKLQG�PRZHUV��DIWHU���\HDUV�RQH�KDOI�RI�WKH�PRZHUV�DUH�QR

ORQJHU�LQ�XVH�

9.1.4.  Small Engine Equipment Usage Estimates used by EPA

7KH�$JHQF\�KDV�DOVR�GHYHORSHG�HVWLPDWHV�UHODWHG�WR�DYHUDJH�DQQXDO�XVH
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DQG�HTXLSPHQW�VXUYLYDO��PDQ\�RI�WKHVH�HVWLPDWHV�DUH�EDVHG�RQ�WKH�XVDJH

LQIRUPDWLRQ�LQ�WKH�SUHYLRXVO\�FLWHG�UHSRUWV���7KHVH�HVWLPDWHV�ZHUH�SUHVHQWHG�LQ

WKH�6PDOO�(QJLQH�3KDVH���5HJXODWRU\�6XSSRUW�'RFXPHQW��5HI�������7KH�3KDVH

��56'�LQFOXGHV�$JHQF\�HVWLPDWHV�RI��DYHUDJH�DQQXDO�VDOHV�E\�HTXLSPHQW�W\SH�

SHUFHQWDJH�VSOLWV�EHWZHHQ�UHVLGHQWLDO�DQG�FRQVXPHU�HTXLSPHQW��DYHUDJH�DQQXDO

XVH�E\�HTXLSPHQW��%�����QXPEHU�RI�\HDUV�DIWHU�ZKLFK����SHUFHQW�RI�WKH

HTXLSPHQW�KDYH�IDLOHG���DQG�VDOHV�VSOLWV�E\�HTXLSPHQW�EHWZHHQ�HDFK�RI�WKH�ILYH

HQJLQH�&ODVVHV���)LJXUHV������WKURXJK������DUH�D�VHULHV�RI�EDU�JUDSKV

VXPPDUL]LQJ�WKH�$JHQF\
V�LQIRUPDWLRQ�UHJDUGLQJ�HQJLQH�&ODVVHV�DQG�KRXUV�RI

XVH��
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DNH�LW�FOHDU�WKDW�VPDOO�HQJLQHV�FDQ�DFFXPXODWH�YDVWO\�GLIIHUHQW�KRXUV�RI�XVH�RYHU

WKH�OLIH�RI�WKH�HTXLSPHQW���0DQXIDFWXUHUV�DUH�DEOH�WR�GHVLJQ�DQG�EXLOG�HQJLQHV
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IRU�YDULRXV�GHVLJQ�OLYHV�ZKLFK�ILW�WKH�W\SH�RI�HTXLSPHQW�WKH�HQJLQH�LV�OLNHO\�WR

EH�SURGXFHG�IRU���

�������3URSRVHG�3KDVH���8VHIXO�/LIH�&DWHJRULHV

�(3$�LV�SURSRVLQJ�VHYHUDO�XVHIXO�OLIH�FDWHJRULHV�IRU�ERWK�KDQGKHOG�DQG

QRQKDQGKHOG�HQJLQHV��WKH�SURSRVHG�XVHIXO�OLIH�FDWHJRULHV�DUH�SUHVHQWHG�LQ�7DEOH

������%DVHG�RQ�WKH�GDWD�SUHVHQWHG�LQ�6HFWLRQV�������WKUX�������WKH�$JHQF\

EHOLHYHV�WKHVH�XVHIXO�OLYHV�DUH�DSSURSULDWH�IRU�UHJXODWRU\�SXUSRVHV���7KH�RQO\

H[FHSWLRQ�LV�IRU�WKH�&ODVV�,�&DWHJRU\�&�HQJLQHV�ZKHUH�WKH�XVHIXO�OLIH�KDV�EHHQ

VKRUWHQHG�WR��IDFLOLWDWH�D�UHGXFHG�WHVWLQJ�EXUGHQ�IRU�FRPSOLDQFH�SXUSRVHV�

7DEOH��������3URSRVHG�5HJXODWRU\�8VHIXO�/LIH�9DOXHV�IRU�6PDOO�6,�(QJLQHV

(QJLQH

&ODVV � � � � � � ������� �������

&DWHJRU\ $ % & $ % & ´UHVLGHQWLDOµ ´FRPPHUFLDOµ

8VHIXO�/LIH

�KRXUV� �� ��� ��� ��� ��� ���� �� ���

7KH�$JHQF\�EHOLHYHV�PXOWLSOH�XVHIXO�OLIH�FDWHJRULHV�DUH�DSSURSULDWH

FRQVLGHULQJ�WKH�ZLGH�UDQJH�RI�XVHIXO�OLIH�YDOXHV�IRU�VPDOO�6,�HQJLQHV���$W�WKH

VDPH�WLPH��WKH�$JHQF\�ZRXOG�OLNH�WR�NHHS�WKH�QXPEHU�RI�XVHIXO�OLIH�FDWHJRULHV

VPDOO�WR�DYRLG�FRQIXVLRQ�DPRQJ�FRQVXPHUV���7KH�$JHQF\�EHOLHYHV�WKH�WKUHH

FDWHJRULHV�IRU�QRQKDQGKHOG�HQJLQHV�DQG�WZR�FDWHJRULHV�IRU�KDQGKHOG�HQJLQHV

IXOILOV�WKH�JRDO�RI�KDYLQJ�D�VPDOO�QXPEHU�RI�XVHIXO�OLIH�FDWHJRULHV��DQG�DW�WKH

VDPH�WLPH��DGHTXDWHO\�FRYHULQJ�WKH�XVHIXO�OLYHV�H[SHULHQFHG�E\�HQJLQHV�LQ

DFWXDO�XVH��
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9.2. Background for Choice of Small Volume and Small Family Cutoffs

7KH�3UHDPEOH�IRU�WKLV�UXOHPDNLQJ�FRQWDLQV�D�QXPEHU�RI�IOH[LELOLWLHV�IRU

VPDOO�YROXPH�HQJLQH�DQG�HTXLSPHQW�PDQXIDFWXUHUV�DV�ZHOO�DV�VPDOO�YROXPH

HQJLQH�IDPLOLHV�DQG�HTXLSPHQW�PRGHOV��VHH�7DEOH������DW�WKH�HQG�RI�WKLV

VHFWLRQ���7KLV�VHFWLRQ�GHVFULEHV�WKH�PHWKRGRORJ\�XWLOL]HG�WR�GHYHORS�WKHVH

HVWLPDWHV���7KH�PDLQ�VRXUFHV�IRU�WKLV�DQDO\VLV�LQFOXGH�WKH�(3$�3KDVH��

FHUWLILFDWLRQ�GDWDEDVH��HQJLQH�PDQXIDFWXUHUV��DQG�3RZHU�6\VWHPV�5HVHDUFK

�����2(�/,1.�GDWDEDVH��HTXLSPHQW�PDQXIDFWXUHUV��DORQJ�ZLWK�WKH�UHVXOWV

IURP�(3$·V�ZRUN�WR�DQDO\]H�WKH�LPSDFW�RQ�VPDOO�EXVLQHVVHV�ZKLFK�FDQ�EH�IRXQG

LQ�&KDSWHU���RI�WKH�56'���(3$�UHTXHVWV�FRPPHQW�RQ�WKH�DVVXPSWLRQV�XVHG�LQ

WKLV�DQDO\VLV�

9.2.1. Small Volume Engine Manufacturers

7KH�ZRUN�SHUIRUPHG�WR�GHWHUPLQH�WKH�LPSDFWV�RQ�VPDOO�EXVLQHVVHV��DV

GHVFULEHG�LQ�&KDSWHU���RI�WKLV�56'��XWLOL]HG�WKH�6%$�GHILQLWLRQ�RI�����

HPSOR\HHV�DV�D�FXWRII�IRU�VPDOO�YROXPH�HQJLQH�PDQXIDFWXUHUV���$SSOLFDWLRQ�RI

WKLV�GHILQLWLRQ�WR�WKH�UDQJH�RI�HQJLQH�PDQXIDFWXUHUV�LQ�WKLV�LQGXVWU\�UHVXOWHG�LQ

LGHQWLILFDWLRQ�RI����VPDOO�HQJLQH�PDQXIDFWXUHUV�ZLWK����FRPSDQLHV�DQDO\]HG�

GXH�WR�DYDLODELOLW\�RI�ERWK�ILQDQFLDO�DQG�HVWLPDWHG�SURGXFWLRQ�LQIRUPDWLRQ���$Q

RYHUYLHZ�RI�WKH�FRPSDQLHV�VKRZHG�WKDW�WKH�FRPSDQLHV�YDULHG�LQ�LQFRPH�DQG

SURGXFWLRQ�YROXPHV���7ZR�RI�WKH�WHQ�FRPSDQLHV�ZHUH�FOHDUO\�VPDOO�ZLWK�ORZ

QXPEHU�RI�HPSOR\HHV�DQG�DQQXDO�UHYHQXH���+RZHYHU��WKUHH�RI�WKH�FRPSDQLHV

SURGXFHG��������WR���������HQJLQHV�DQG�KDG�YHU\�KLJK�DQQXDO�LQFRPH���7KH

KLJK�DQQXDO�LQFRPH�DQG�WKH�KLJK�YROXPH�RI�HQJLQH�SURGXFWLRQ�RI�VRPH

FRPSDQLHV�UDLVHG�GRXEW�DERXW�WKH�XVH�RI�WKH�6%$�GHILQLWLRQ�LQ�WKLV�UXOHPDNLQJ��

(3$�FRQVXOWHG�WKH�3KDVH���FHUWLILFDWLRQ�GDWDEDVH�IRU�LWV�EDVLV�RI�D�QHZ
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GHILQLWLRQ�RI�VPDOO�YROXPH�HQJLQH�PDQXIDFWXUHU�

(3$�UHYLHZHG�WKH�3KDVH���FHUWLILFDWLRQ�GDWDEDVH�IRU�WKH�UDQJH�RI�HQJLQH

PDQXIDFWXUHUV�DQG�WKHLU�HVWLPDWHG�DQQXDO�SURGXFWLRQ���(3$�REVHUYHG�WKDW�WKHUH

LV�D�FOHDU�EUHDN�EHWZHHQ�ODUJH�DQG�VPDOO�YROXPHV�DPRQJ�WKH�HQJLQH

PDQXIDFWXUHUV�IRU�ERWK�WKH�KDQGKHOG�DQG�QRQKDQGKHOG�LQGXVWULHV����7KH�WRWDO

SURMHFWHG�VDOHV�QXPEHUV�DUH�VHHQ�WR�EH�OHVV�WKDQ�������RU�JUHDWHU�WKDQ�������

IRU�WKH��QRQKDQGKHOG�HQJLQH�PDQXIDFWXUHUV�DQG�OHVV�WKDQ��������DQG�JUHDWHU

WKDQ��������IRU�WKH�KDQGKHOG�HQJLQH�PDQXIDFWXUHUV���%DVHG�RQ�WKLV��WKH

SURGXFWLRQ�FXWRIIV�VHOHFWHG�DUH�OLVWHG�LQ�7DEOH��������&RPSDQLHV�WKDW

PDQXIDFWXUH�HQJLQHV�LQ�ERWK�WKH�KDQGKHOG�DQG�QRQKDQGKHOG�VHJPHQWV�RI�WKH

LQGXVWU\�PXVW�PHHW�FULWHULD�IRU�ERWK�FDWHJRULHV�LQ�RUGHU�WR�EH�GHVLJQDWHG�D�VPDOO

EXVLQHVV��

7DEOH�����

3URGXFWLRQ�&XWRIIV�IRU�6PDOO�9ROXPH�(QJLQH�0DQXIDFWXUHU�

++� �������XQLWV

1++� �������XQLWV

$SSOLFDWLRQ�RI�WKHVH�FXWRIIV�WR�WKH�6HSWHPEHU���������(3$�3KDVH��

GDWDEDVH�VKRZ�WKDW�WKH�KDQGKHOG�GHILQLWLRQ�ZLOO�LQFOXGH�����RI�WKH�FRPSDQLHV

DQG�RQO\�������RI�WKH�HQJLQH�SURGXFWLRQ���7KH�QRQKDQGKHOG�GHILQLWLRQ�ZLOO

LQFOXGH�����RI�WKH�FRPSDQLHV�DQG�������RI�WKH�HQJLQH�SURGXFWLRQ��&XUUHQW

UHYLHZ�RI�WKH�GDWDEDVH�VKRZ�WKHUH�ZLOO�EH�QR�FRPSDQLHV�WKDW�ZLOO�TXDOLI\�DV

VPDOO�ZKLFK�SURGXFH�ERWK�VHWV�RI�HQJLQHV�

9.2.2. Small Volume Engine Family

'DWD�XWLOL]HG�WR�GHWHUPLQH�VPDOO�HQJLQH�IDPLOLHV�IRU�WKH�KDQGKHOG�DQG

QRQKDQGKHOG�VHFWLRQV�RI�WKLV�LQGXVWU\�ZHUH�IURP�WKH�(3$�3KDVH�,�FHUWLILFDWLRQ
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GDWDEDVH����(QJLQH�IDPLO\�DQG�FRQILGHQWLDO�IDPLO\�HVWLPDWHG�SURGXFWLRQ�ZHUH

XWLOL]HG���

7KH�VPDOO�HQJLQH�IDPLO\�FXWRII�IRU�QRQKDQGKHOG�DQG�KDQGKHOG�HQJLQHV�LV

SUHVHQWHG�LQ�7DEOH��������$�YDOXH�RI������LV�VHW�IRU�QRQKDQGKHOG�HQJLQH

IDPLOLHV�DQG�LV�DQ�H[WHQVLRQ�RI�WKH�FXUUHQW�SURYLVLRQ�LQ�WKH�UXOH�IRU�&ODVV�,,�69

HQJLQHV��

7KH�KDQGKHOG�HQJLQH�LQGXVWU\�LV�GLIIHUHQW�IURP�WKH�QRQKDQGKHOG

LQGXVWU\�LQ�WKDW��LQ�JHQHUDO��WKH�HQJLQHV�DUH�OHVV�H[SHQVLYH�WR�PDQXIDFWXUH�DQG

DUH�OHVV�FRVWO\�WR�WKH�FRQVXPHU���$V�D�UHVXOW��LW�LV�DVVXPHG�WKDW�D�FRPSDQ\�WKDW

PDQXIDFWXUHUV�KDQGKHOG�HQJLQHV�PXVW�PDQXIDFWXUH�PRUH�HQJLQHV�WKDQ�D

FRPSDQ\�WKDW�PDQXIDFWXUHUV�QRQKDQGKHOG�HQJLQHV�LQ�RUGHU�WR�VWD\�LQ�WKH

PDUNHWSODFH����,Q�RUGHU�WR�DVVXUH�WKDW�WKH�VPDOO�YROXPH�GHILQLWLRQ�ZDV

FRPSDUDEOH�WR�WKH�QRQKDQGKHOG�LQGXVWU\��WKH�QXPEHU�RI�HQJLQH�IDPLOLHV�WKDW

ZRXOG�IDOO�XQGHU�WKH�GHILQLWLRQ�RI������XQLWV�IDPLO\�ZDV�FDOFXODWHG�DQG�WKH

FRUUHVSRQGLQJ�QXPEHU�RI�KDQGKHOG�HQJLQH�IDPLOLHV�ZDV�GHWHUPLQHG����7KH�XQLW

FXWRII�IRU�WKH�VDPH�QXPEHU�RI�HQJLQH�IDPLOLHV�ZDV�������XQLWV�

7DEOH�����
6PDOO�(QJLQH�)DPLO\�'HILQLWLRQ

++� ������

1++� �����

7KH�UHVXOW�LV�WKDW�DSSUR[LPDWHO\�����RI�WRWDO�QXPEHU�RI�HQJLQH�IDPLOLHV

LQ�ERWK�WKH�KDQGKHOG�DQG�QRQKDQGKHOG�LQGXVWULHV�ZLOO�EH�FRQVLGHUHG�VPDOO

HQJLQH�IDPLOLHV���:KLOH�WKLV�PD\�VHHP�OLNH�D�ODUJH�QXPEHU�RI�IDPLOLHV��ZKHQ

RQH�FRPSDUHV�WKH�QXPEHU�RI�HQJLQHV�UHSUHVHQWHG�E\�WKHVH�IDPLOLHV�DQG�WKH

WRWDO�QXPEHU�RI�HQJLQHV��RQO\������RI�WKH�DQQXDO�SURGXFWLRQ�RI�VPDOO�HQJLQHV

ZLOO�EH�LQFOXGHG�LQ�WKLV�GHILQLWLRQ�

(3$�DFNQRZOHGJHV�WKDW�33(0$�KDV�VWDWHG�WKDW�D�VPDOO�HQJLQH�IDPLO\�LV
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 The definition of small in the study was determined by the Small Business41

Administration for the corresponding SIC codes.  The definition was based on
employment of the ultimate parent.  For this industry it was set at 500 employees
or less.
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�������XQLWV�RU�OHVV�IRU�KDQGKHOG�HQJLQHV���(3$�GRHV�QRW�KDYH�DQ\�GDWD�WR�GDWH

WR�VXSSRUW�WKLV�QXPEHU�DQG�UHTXHVWV�FRPPHQW�RQ�WKH�SURSRVHG�GHILQLWLRQV�

2YHUDOO��WKH�WRWDO�HQJLQH�SURGXFWLRQ�WKDW�ZLOO�IDOO�XQGHU�WKH�WZR

GHILQLWLRQV�RI�VPDOO�HQJLQH�IDPLO\�DQG�VPDOO�HQJLQH�PDQXIDFWXUHU�DUH�RQO\�����

IRU�ERWK�WKH�KDQGKHOG�DQG�QRQKDQGKHOG�LQGXVWULHV�

9.2.3. Small Volume Equipment Manufacturer

7KH������3RZHU�6\VWHPV�5HVHDUFK�(2�/,1.�GDWDEDVH�DQG�LQIRUPDWLRQ

IURP�YDULRXV�HTXLSPHQW�PDQXIDFWXUHU�DVVRFLDWLRQV�ZHUH�XWLOL]HG�WR�GHWHUPLQH

WKH�FXWRIIV�IRU�VPDOO�YROXPH�HTXLSPHQW�PDQXIDFWXUHUV���

)RU�QRQKDQGKHOG�HTXLSPHQW�PDQXIDFWXUHUV��LW�LV�HVWLPDWHG�WKDW�WKHUH

ZLOO�EH�DQ�LPSDFW�RQ�HTXLSPHQW�PDQXIDFWXUHUV�FXUUHQWO\�XVLQJ�&ODVV�,,�69

HQJLQHV���,W�LV�DOVR�HVWLPDWHG�WKDW�WKHUH�ZLOO�EH�QR�HTXLSPHQW�LPSDFW�IRU�HQJLQHV

XVLQJ�&ODVV�,,�2+9�RU�&ODVV�,�HQJLQHV����7KH�QRQKDQGKHOG�HTXLSPHQW�LQGXVWU\

LV�PDGH�RI�D�ODUJH�QXPEHU�RI�VPDOO�FRPSDQLHV�DQG�VRPH�ODUJHU�ZHOO�HVWDEOLVKHG

FRPSDQLHV����7KH�EDVLV�IRU�WKH�SURSRVDO�LV�WKDW�WKLV�LV�WKH�JHQHUDO�SRLQW�DW�ZKLFK

SURGXFWLRQ�SHU�HTXLSPHQW�PDQXIDFWXUHU�LQFUHDVHV�H[SRQHQWLDOO\���$V�VKRZQ�LQ

7DEOH�������WKH�FXWRII�IRU�VPDOO�YROXPH�HTXLSPHQW�LV�VHOHFWHG�DW�������XQLWV��

%DVHG�RQ�365��WKLV�ZRXOG�DIIHFW�RQO\����RI�WKH�HTXLSPHQW�SURGXFWLRQ�DQG����

RI�WKH�HTXLSPHQW�PDQXIDFWXUHUV���+RZHYHU��WKLV�LPSDFW�LV�YHU\�OLNHO\�WR�EH�OHVV

WKDQ�WKDW�FDOFXODWHG�ZLWK�WKH�GDWD�LQ�WKH�365�GDWDEDVH�EDVHG�RQ�WKH�UHVXOWV

IURP�WKH�ZRUN�GRQH�WR�DQDO\]H�WKH�LPSDFWV�RI�WKLV�UXOHPDNLQJ�RQ�VPDOO

EXVLQHVVHV��VHH�&KDSWHU���RI�WKH�56'�����7KH�UHVXOWV�VKRZHG�WKDW�PDQ\�RI�WKH

VPDOO �YROXPH�HTXLSPHQW�PDQXIDFWXUHUV�KDYH�DOUHDG\�FRQYHUWHG�WKHLU�SURGXFWV��



                                                 Chapter 9: Useful Life and Flexibility Supporting Data

Based on the expected engine technologies for this proposed rulemaking, it is42

estimated that Class II equipment will experience the most impact and therefore is
the focus of the analysis.
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WR�XWLOL]H�2+9�HQJLQHV���7KLV�LV�PDLQO\�GXH�WR�PDUNHW�FRPSHWLWLRQ�RU�HQJLQH

PDQXIDFWXUHUV�DOUHDG\�EHJLQQLQJ�WR�3KDVH�RXW�&ODVV�,,�69�HQJLQHV��

)RU�KDQGKHOG�HTXLSPHQW�PDQXIDFWXUHUV��WKH�SURSRVHG�FXWRII�LV������

XQLWV�ZKLFK�LV�WKH�VDPH�IRU�WKH�KDQGKHOG�HQJLQH�PDQXIDFWXUHU���7KH�EDVLV�IRU

WKLV�SURSRVDO�LV�WKDW�WKH�PDMRULW\�RI�VPDOO�KDQGKHOG�HTXLSPHQW�PDQXIDFWXUHUV

DOVR�PDQXIDFWXUHU�WKHLU�RZQ�HQJLQHV����7KLV�SURYLVLRQ�DIIHFWV�����RI�WKH

HTXLSPHQW�PDQXIDFWXUHUV�LGHQWLILHG�LQ�WKH�365�GDWDEDVH�DV�SURGXFLQJ

HTXLSPHQW�ZLWK�KDQGKHOG�HQJLQHV���+RZHYHU�RQO\�������RI�WKH�HQJLQHV�DUH

PDQXIDFWXUHG�E\�WKHVH�HTXLSPHQW�FRPSDQLHV�

7DEOH�����
6PDOO�9ROXPH�(TXLSPHQW�0DQXIDFWXUHU

0DQXIDFWXUHU�&XWRII

1RQKDQGKHOG� �����

+DQGKHOG �����

9.2.4. Small Volume Equipment Model

)RU�QRQKDQGKHOG�HTXLSPHQW��WKH�DQDO\VLV�WR�GHWHUPLQH�WKH�FXWRII�IRU

VPDOO�YROXPH�HTXLSPHQW�PRGHO��VHH�7DEOH�������ZDV�EDVHG�RQ�WKH�JUHDWHVW

SULFH�LPSDFW�WKH�FKDQJH�GXH�WR�WKLV�UHJXODWLRQ�RQ�D�&ODVV�,,�SLHFH�RI

HTXLSPHQW ���7KH�ORZHVW�SULFH�HTXLSPHQW�WKDW�XWLOL]HG�D�&ODVV�,,�HQJLQH�ZDV�D��

JHQHUDWRU�VHW�HVWLPDWHG�WR�FRVW�����������%DVHG�RQ�DPRUWL]DWLRQ�RI�WKH

HVWLPDWHG�FRVW�IRU�WKDW�HTXLSPHQW�W\SH�ZLWK����LQWHUHVW�RYHU����\HDUV��WKH

\HDUO\�HVWLPDWHG�FRVW�LQFUHDVH�ZRXOG�EH��������������'LYLGLQJ�WKLV�QXPEHU�E\

����\LHOGHG�D�SULFH�LQFUHDVH�RI����������7KH�LQFUHDVH�IURP�WKH�HQJLQH
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The analysis assumes a 16% engine manufacturer and 5% equipment43

manufacturer markup on engine variable hardware costs (no hardware variable
costs are assumed for equipment modifications).

This analysis assumes only Class II SV engines will undergo changes which will44

require changes in equipment design.
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PDQXIDFWXUHU�LV�DOVR�LQFOXGHG�DQG�LV�HVWLPDWHG�DW������������7KH�WRWDO�SULFH

LQFUHDVH�ZRXOG�WKHQ�EH��������RU�������RI�WKH�RULJLQDO�������� ����(TXLSPHQW��

OLQHV�ZLWK�ODUJHU�SURGXFWLRQ�ZLOO�UHVXOW�LQ�D�ORZHU�FRVW�SHU�HTXLSPHQW�DQG

WKHUHIRUH�WKH�LPSDFW�ZLOO�EH�OHVV���,W�LV�HVWLPDWHG�WKDW�WKLV�SULFH�LQFUHDVH�ZRXOG

EH�DFFHSWDEOH�WR�WKH�LQGXVWU\�VLQFH�LW�LV�OLNHO\�WKDW�QHDUO\�DOO�HTXLSPHQW

FRPSDQLHV�WKDW�FXUUHQWO\�XVH�69�HQJLQHV�ZLOO�H[SHULHQFH�WKLV�LPSDFW�DQG

WKHUHE\�ZLOO�EH�DEOH�WR�SDVV�WKLV�SULFH�LQFUHDVH�DORQJ�WR�WKH�FRQVXPHU���%DVHG�RQ

WKH�365������2(/,1.�GDWDEDVH��DSSUR[LPDWHO\�������RI�WKH�HTXLSPHQW�����

RI�&ODVV�,,�HTXLSPHQW�DQG����RI�&ODVV�,�HTXLSPHQW��ZLOO�EH�DOORZHG�WR�XWLOL]H

WKH�IOH[LELOLW\�RI�XVLQJ�D�3KDVH���HQJLQH�WKURXJKRXW�3KDVH�����,Q�DFWXDOLW\��LW�LV

YHU\�OLNHO\�WKDW�WKLV�ZLOO�UHVXOW�LQ�OHVV�WKDQ����GXH�WR�WKH�IDFW�WKDW�WKH

HTXLSPHQW�PDQXIDFWXUHU�PXVW�SURYH�WKDW�KH�LV�DSSOLFDEOH�IRU�WKLV�IOH[LELOLW\ ���

DV�RXWOLQHG�LQ�WKH�UHJXODWRU\�ODQJXDJH�IRU�WKLV�UXOHPDNLQJ�DQG�IRU�WKH�IDFW�WKDW

WKH�GDWDEDVH�IRU�WKLV�DQDO\VLV�GRHV��QRW�FRQVLGHU�ZKHWKHU�WKH�HTXLSPHQW

PDQXIDFWXUHU�RU�HQJLQH�PDQXIDFWXUHU�KDV�RU�ZLOO�KDYH�DOUHDG\�FRQYHUWHG�WKH

OLQH�WR�EH�LQ�FRPSOLDQFH�ZLWK�DQWLFLSDWHG�&$5%�7LHU���VWDQGDUGV�

)RU�KDQGKHOG�HTXLSPHQW��QR�FRVWV�ZHUH�DVVXPHG�IRU�KDQGKHOG

HTXLSPHQW�PDQXIDFWXUHUV�WR�LQFRUSRUDWH�D�QHZ�3KDVH���KDQGKHOG�HQJLQH�GXH�WR

WKH�DVVXPSWLRQ�WKDW�WKH�PDMRULW\�RI�FKDQJHV�WR�KDQGKHOG�HQJLQHV�ZLOO�EH

LQWHUQDO�GHVLJQ�FKDQJHV���,I�HTXLSPHQW�PDQXIDFWXUHUV�GR�QHHG�WR�PDNH

HTXLSPHQW�GHVLJQ�FKDQJHV��WKH�ODUJH�PDMRULW\�RI�HTXLSPHQW�PDQXIDFWXUHUV�LQ

WKLV�LQGXVWU\�DUH�DOVR�HQJLQH�PDQXIDFWXUHUV�DQG�FDQ�OLNHO\�WLPH�FKDQJHV�LQ�GLH

GHVLJQ�ZLWK�WKHLU�SURGXFWLRQ�F\FOH��WKHUHE\�PLQLPL]LQJ�WKH�FRVWV���7KHUHIRUH�



                                                 Chapter 9: Useful Life and Flexibility Supporting Data

This is greater than the 0.6% of engines that will fall under the small engine family45

definition.   This is likely due to the fact that it includes models by equipment
manufacturers that do not make their own engines.  As for engine manufacturers
being allowed to produce more Phase 1 engines,  EPA has included provisions for
small engine manufacturers to fulfill the need for Phase 1 engines for equipment
manufacturers that qualify.   

EPA estimates that 5% of the Class IV and V engines will utilize a low efficiency46

catalyst to meet the Phase 2 standards.  There will be some equipment changes
required to accommodate the use of a catalyst.  This analysis was not based on the
use of a catalyst since its assumed use in the marketplace is minimal.

Due to the stringency of the proposed CARB standards for the handheld engines47

as of 1990, it is likely that 4 stroke technology or very advanced 2 stroke
technology with a catalyst system will be required in order to meet the standards
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WKH�EDVLV�IRU�D�VPDOO�HTXLSPHQW�PRGHO�LV�UHODWHG�WR�WKDW�IRU�D�VPDOO�HQJLQH

IDPLO\���7KH�FXWRII�IRU�KDQGKHOG�HTXLSPHQW�PRGHO�LV�������XQLWV�PRGHO����7KLV

UHVXOWV�LQ�DQ�HVWLPDWHG����RI�WKH�HTXLSPHQW�EHLQJ�DOORZHG�WR�XWLOL]H�D�3KDVH��

HQJLQH ������

7KHUH�DUH�D�QXPEHU�RI�IDFWRUV�WKDW�ZLOO�LQIOXHQFH�ZKHWKHU�WKLV�GHILQLWLRQ

LV�SXW�WR�XVH�E\�HTXLSPHQW�PDQXIDFWXUHUV���7KHVH�LQFOXGH����WKH�OLNHOLKRRG�WKDW

QR�FKDQJH�WR�HTXLSPHQW�ZLOO�EH�UHTXLUHG �DQG�WKHUHIRUH�WKH�XVH�RI�WKLV��

IOH[LELOLW\�ZLOO�EH�OHVV�WKDQ�HVWLPDWHG�����PDQXIDFWXUHUV�ZLOO�SURGXFH�HQJLQHV

DQG�HTXLSPHQW�IRU�&DOLIRUQLD �VHSDUDWH�IURP�WKRVH�WKDW�DUH�VROG�LQ�WKH��

UHPDLQLQJ����VWDWHV��WKHUH�LV�PRUH�FRQWURO�RYHU�ZKHUH�SURGXFW�LV�GHOLYHUHG�LQ

WKH�KDQGKHOG�LQGXVWU\�FRPSDUHG�WR�WKH�QRQKDQGKHOG�LQGXVWU\�DQG�WKHUHIRUH

WKH�IOH[LELOLW\�PD\�EH�XWLOL]HG��DQG�����PDUNHW�SUHVVXUH�IRU�D�3KDVH���FHUWLILHG

HQJLQH�PD\�UHVXOW�LQ�OHVV�XVH�RI�WKLV�IOH[LELOLW\�
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7DEOH�����
6PDOO�9ROXPH�(TXLSPHQW�0RGHO

8QLW
&XWRII

1RQKDQGKHOG ���

+DQGKHOG �����

7DEOH�����

6800$5<�2)�58/(0$.,1*�)/(;,%,/,7,(6

FLEXIBILITY APPLICABILITY PRODUCTION DISCUSSION
PROVISION CUTOFF

ENGINE: Any Class II SV 1000/family The cost for conversion of small volume
Meet adjusted Phase 1 family engine families to OHV is costly.  This allows
standard throughout the special niche market engines to remain in
Phase 2. the marketplace.

ENGINE: Small volume hh: 25,000 Small volume engine manufacturers likely
Waiver of PLT unless engine nhh: 10,000 outsource certification testing and thereby do
nonconformity manufacturer not have in-house test equipment.  PLT
discovered waived unless nonconformity found.

ENGINE: Any engine family -- EPA is confident that engine families that are
Waiver of PLT for very 50% below the engine family’s FEL will not
clean engines (50% exceed their FEL in production.  Resources
below FEL) better used elsewhere.

ENGINE: Small volume hh: 25,000 Engine manufacturers have until the last year
Waiver of phase-in engine nhh: 10,000 of the phase-in to produce Phase 2 compliant
requirements manufacturers engines. 

EQUIPMENT: Small volume hh: 5,000 Small equipment manufacturers may not know
Continued use of Phase equipment nhh: 2,500 engine model is discontinued until last year of
1 enginesfor 3 years manufacturer phase-in.  This flexibility gives time for
after phase-in of equipment redesign.  
applicable standards

EQUIPMENT: Any equipment -- Changes to low volume equipment production
Continued use of Phase manufacturer may mean the end of that product offering. 
1 engines; low volume This flexibility works to assure that those
model exemption engines remain in the marketplace.  These

engine families are likely niche markets.

EQUIPMENT: Any equipment -- Equipment manufacturer may use Phase 1
Hardship Provision manufacturer engine through 2002 for Class I and 2006 for

ClassII-V engines.


�7KH�PDMRULW\�RI�WKHVH�IOH[LELOLWLHV�UHTXLUH�WKH�DSSOLFDQW�WR�DSSO\�WR�WKH
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$GPLQLVWUDWRU�WR�SURYH�WKH�QHHG�IRU�WKH�IOH[LELOLW\�
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�����´$������&DOLIRUQLD�%DVHOLQH�(PLVVLRQV�,QYHQWRU\�IRU�7RWDO�+\GURFDUERQ�	
&DUERQ�0RQR[LGH�(PLVVLRQV�IURP�3RUWDEOH�7ZR�6WURNH�3RZHU�(TXLSPHQWµ��SUHSDUHG
E\�+HLGHQ�$VVRFLDWHV��,QF��IRU�WKH�3RUWDEOH�3RZHU�(TXLSPHQW�0DQXIDFWXUHUV
$VVRFLDWLRQ��-XO\������������7KLV�UHSRUW�LV�DYDLODEOH�LQ�(3$�$LU�'RFNHW�$�������
'RFNHW�,WHP���,,�'����

�����´8WLOLW\�(QJLQH�(PLVVLRQ�5HSRUWµ��SUHSDUHG�E\�%RR]��$OOHQ�	�+DPLOWRQ�,QF���IRU
WKH�&DOLIRUQLD�$LU�5HVRXUFHV�%RDUG��1RYHPEHU������������7KLV�UHSRUW�LV�DYDLODEOH�LQ
(3$�$LU�'RFNHW�$��������'RFNHW�,WHP���,,�,����

�����´8VHIXO�/LIH��$QQXDO�XVDJH��DQG�,Q�XVH�(PLVVLRQV�RI�&RQVXPHU�8WLOLW\�(QJLQHVµ�
PHPR�IURP�WKH�23(,�&$$&�,Q�8VH�:RUNLQJ�*URXS�WR�0V��*D\�0DF*UHJRU��86
(3$��(3$�$LU�'RFNHW�$��������'RFNHW�,WHP���,,�'����

�����´5HJXODWRU\�6XSSRUW�'RFXPHQW��&RQWURO�RI�$LU�3ROOXWLRQ��(PLVVLRQ�6WDQGDUGV�IRU
1HZ�1RQURDG�6SDUN�,JQLWLRQ�(QJLQHV�DW�RU�%HORZ����NLOR:DWWVµ�86�(3$��0D\������
(3$�$LU�'RFNHW�$��������'RFNHW�,WHP���9�%����
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APPENDIX A



An economy of scale is said to exist when larger output is associated with lower48

average cost.

APPENDIX A:  INDUSTRY CHARACTERIZATION

7KLV�$SSHQGL[�GLVFXVVHV�WKH�VWUXFWXUH�RI�WKH�LQGXVWULHV�SURGXFLQJ
HQJLQHV�DQG�HTXLSPHQW�DIIHFWHG�E\�WKLV�1350����7KH�LQGXVWU\�FKDUDFWHUL]DWLRQ
SUHVHQWHG�KHUH�LV�WDNHQ�IURP�D�UHSRUW�SUHSDUHG�XQGHU�D�FRQWUDFW�ZRUN
DVVLJQPHQW�IRU�(3$�E\�-DFN�)DXFHWW�$VVRFLDWHV�����7KH�SXUSRVH�RI�WKH�ZRUN
DVVLJQPHQW�ZDV�WR�SUHSDUH�D�UHSRUW�GHVFULELQJ�DQG�DQDO\]LQJ�WKH�PDUNHW
VWUXFWXUH��FRQGXFW��DQG�SHUIRUPDQFH�RI�WKH�VPDOO�QRQURDG�HQJLQH�DQG
HTXLSPHQW�LQGXVWU\�DQG�WR�DVVHVV�WKH�WHFKQRORJLHV�UHSUHVHQWHG�E\�WKH�PRVW
FRPPRQ�HQJLQHV�DQG�HTXLSPHQW���7KH�IROORZLQJ�GHVFULSWLRQV�DUH�H[FHUSWHG
IURP�WKDW�UHSRUW���6RPH�VHFWLRQV�ZKLFK�DUH�H[FHUSWHG�DUH�VSHFLILF�WR�WKH�/DZQ
DQG�*DUGHQ�(TXLSPHQW�6WDQGDUG�,QGXVWULDO�&RGH��6,&��������DOWKRXJK����6,&
FRGH�FDWHJRULHV�ZHUH�DQDO\]HG�LQ�WKH�UHSRUW���7KH�UHDVRQ�WKLV�VHFWLRQ�LV�IRFXVLQJ
RQ�WKH�ODZQ�DQG�JDUGHQ�HTXLSPHQW�FDWHJRU\�LV�WKDW�PRVW�RI�WKH�HQJLQHV�DQG
HTXLSPHQW�FRYHUHG�E\�WKLV�UHJXODWLRQ�DUH�LQ�WKDW�FDWHJRU\�

[T]he small nonroad engine market is best described as a chain of industries that:
convert raw materials into components, engines, and equipment; distribute the final product to
end users; and, provide service and parts as required.  The establishment of regulation or
alternative-market based regulatory approaches will impact this chain of industries in a variety
of ways.  The structure of this chain, and the characteristics of the industries that comprise it,
will influence how successful alternative control strategies will be in practice.

...

Figure 1 provides a schematic of the relationships and flow of goods for engine
manufacturers.  To begin the process, raw materials and components are purchased from
suppliers.  Necessary raw materials include the steel and aluminum required to manufacture
engine parts.  The amounts and types of purchased components will vary from one
manufacturer to another.  Some engine manufacturers make their own parts, others purchase
components.  Die-cast molds are used to forge parts.  The finished parts and components are
assembled into engines on an assembly line.

Complete engines are sent to one of three places: equipment manufacturers,
distributors, or export markets.  A great deal of engines are sold directly to equipment
manufacturers.  In cases where engine manufacturers are vertically integrated, these sales
would be recorded as intra-company transfers.  Direct sales to equipment manufacturers is
particularly common for high volume consumer equipment and for technically demanding
equipment for the commercial market.  The large volume engine manufacturers such as
Briggs & Stratton and Tecumseh sell directly to mass merchandiser equipment manufacturers
such as Murray Ohio Manufacturing and American Yard Products.  Price and economies of
scale  are the primary factors of competition for engine sales to mass merchandisers.  For48

direct sales to equipment manufacturers producing mid-range and premium priced equipment,
engineering and design cooperation is essential.  In these cases, the engine manufacturers also
work closely with the equipment manufacturers to develop superior products.

For smaller equipment manufacturers, or for some of the cases where there is no
need for technical cooperation, it is usually not cost-effective for the engine manufacturer to



For example, OPEI estimates that 90% of walk behind lawnmower sales go to the49

residential market.

sell engines directly to the equipment manufacturer.  In those cases, engine manufacturers
often ship engines to independent wholesale distributors.  As independent businesses, these
distributors carry engines from multiple manufacturers.  The distributors then sell the engines
to original equipment manufacturers (OEM’s) to be installed as product components. 
Distributors also sell “loose” engines as replacement parts.  Large-scale end-users and
dealers/retailers who provide service on used equipment are the most frequent purchasers of
replacement engines.  Engines not sold to equipment manufacturers or domestic distributors
are shipped as exports.

In every segment of the utility industry, equipment manufacturers must decide
whether to use “two-tiered” distribution channels or to interface directly with their dealer
network.  In a two-tiered distribution system, an independent wholesale distributor acts as an
interface between the equipment manufacturers and the dealer network.  Distributors add
value by providing service to both the equipment manufacturers and the dealer network. 
Distributors remove a great deal of the inventory burden from dealers.  Because dealers
generally do not have the facilities or financial strength to maintain large inventories, they
must frequently order parts for repair.  Successful distributors can usually provide parts within
24 hours.  In the absence of a distributor, parts must be shipped from the equipment
manufacturers by package delivery services (such as UPS).  This can take several days or
more, depending on manufacturer location and the availability of the part.  Furthermore,
because many dealerships are small businesses, they often rely on their distributors for
bookkeeping and general business support.  Enhanced service provided by the distributors
improves the reputation of the equipment manufacturers.  Also, distributors provide market
information to manufacturers because they are closer to the consumers and are often able to
identify emerging trends faster than the manufacturers themselves.

Despite the added value that distributors provide for both dealers and manufacturers,
they are declining in numbers and importance.  This shift is generally attributed to the ever
increasing price competition in the consumer marketplace.  The value added by distributors
must be offset by the profit margin required by the additional tier in the distribution chain. 
Although distributors will remain important, particularly for premium line equipment, their
impact on the market is projected to decline.

The distribution system for lawn and garden equipment manufacturers is probably
the most diverse and complex in the utility market.  This is primarily due to the different
needs of the commercial and consumer markets.  The bulk of all lawn and garden unit sales
go to consumer end-users.   However, commercial customers represent too large a market to49

ignore, and some equipment manufacturers and members of the distribution chain focus
strictly on the commercial business.  Balancing the commercial customers need for
performance and service with the consumer customers need for a low price is the challenge
facing manufacturers and the distribution channels they have developed.

Figure 2 provides a schematic of the relationships and flow of goods from the
viewpoint of the lawn and garden equipment manufacturers.  These manufacturers design and
manufacture their own parts and/or purchase components.  The finished parts and
components are assembled into end-user equipment.  Finished goods are sent to one of three
places: wholesale distribution dealers or other retail establishments, or shipped for export.

Some manufacturers use a direct (i.e., one-tier rather than two-tier) distribution
system, dealing directly with dealers or other retail establishments.  The larger the
manufacturers and the larger the retail unit, the more likely that this link will be direct.  Mass
merchandiser manufacturers deal directly with mass merchant and discount retail outlets. 
Some manufacturers deal directly with all types of retail outlets.  The trend towards direct
distribution is expected to continue, as is the trend towards the mass merchandisers.  These
trends serve to keep prices low, foster price based competition, and put a squeeze on



North American Equipment Dealers Association.50

Phone conversation on June 8, 1992.51

distributors and local dealers.  The average service dealer makes $100,000 to $250,000 in
sales per year.  There are 300 dealers that bring in over $1,000,000 in revenues annually. 
There are also a great many dealers that have less than $100,000 annual revenues.  Dealers are
extremely dependent on service revenue to stay in business.  Approximately 50 percent of the
average dealers revenues are realized through parts and repair work.50

As emission requirements force small nonroad engines to be more complex, more
will be expected of small engine technicians.  The situation is similar to automobile dealers
who must perform vehicle emission compliance work.  Jeff Voelz, Marketing Director at
Onan Corporation, noted that, “dealers will have to get savvy and understand that this is their
future.”   As in the automotive industry, emission control advances are likely to reduce the51

user’s maintenance abilities and require an increase in small engine technician skills.

Although two-tier distribution is declining, it is still an important feature of the
distribution network.  According to a survey of its members, OPEI found that 41.4 percent of
shipments were distributed through wholesale distributors in 1988.  Many manufacturers use
two-tier distribution for virtually every type of retail establishment, although distributors are
generally bypassed when shipments go to mass merchandisers and discounters.  Because of
fierce price based competition, the pressure is on distributors to prove their ability to add
value in order to maintain their volumes of business in the future.

Most manufacturers choose to focus on either the consumer or commercial market. 
These factors, in turn, influence their choice of distribution channels.  Manufacturers that
focus strictly on the consumer market, especially at lower end prices, generally retail
exclusively through mass merchandisers.  Manufacturers that focus strictly on the commercial
market, generally rely exclusively on dealers.  Mid-range manufacturers and other
manufacturers that wish to compete at the commercial or top-end consumer market and the
low-end consumer market face a difficult choice.  It is tempting to use both mass
merchandisers (for sales volume) and dealers (for value added service).  However, this creates
tremendous conflict within the channels, particularly for the dealers.  The dealers cannot
match mass merchandisers on price, and frequently end up as repair shops, merely servicing
the equipment that they can no longer sell.  The solution to this situation that has been most
successful is to sell separate lines of products, restricting the mass merchandisers from selling
the higher quality product lines.  McCullough has been able to do this successfully.  Toro
tried to do this, but eventually withdrew from mass merchandiser outlets.  Toro is now trying
the mass merchandisers again with its Lawnboy subsidiary.

This discussion of lawn and garden manufacturer distribution channels primarily
addresses nonhandheld equipment manufacturers, although, in general, it applies to handheld
equipment manufacturers as well.  There are, however, some unique facets of the handheld
manufacturers distribution networks that have not been previously addressed.  The major
difference is that the handheld manufacturers all make their own engines.  This changes the
mixture of raw materials and components they purchase as well as their manufacturing and
design processes.  A separate engine market would not suffice for handheld manufacturers
because of the size, performance, and design restrictions placed on their products by the
unique end-user requirements for handheld equipment.

There are only a handful of nonhandheld equipment manufacturers that are
vertically integrated.  ? of these, producing a broad line of premium engines and products
from its North Carolina plant.  Kubota is also another example of a major manufacturer of
both engines and equipment.(2)  

...



The Lawn and Garden Equipment Industry (SIC 3524) accounted for 0.11 percent
of GDP in 1990.  ... Constant dollar shipments have increased sharply, with a 33.1 percent
increase from 1984 to 1990.  ... [R]oughly the same number of companies were responsible
for the increased out, indicating that new firms entering the industry may not have been
responsible for higher output.  Value added as a percent of output for the industry in 1990
was 40.9 percent, roughly the same as the internal combustion engine industry.

This industry does not seem to be capital intensive, as assets were only 18.8 percent
of output in 1990, less than the corresponding percentage for All Manufacturing Industries. 
... In addition, capital turnover rates are 15.6 years, slightly above the average for All
Manufacturing Industries.  As a result, should regulation result in new purchases of capital,
the industry may not have as much difficulty as other industries in adapting to regulatory
actions.

Concentration in this industry is high, as the 8 largest companies control 71 percent
of the market.  These companies may have the ability to influence the price of their products. 
Yet the industry does not seem to have excess capacity, with a capacity utilization rate of 73
percent.  This figure is slightly less than the 76 percent rate for All Manufacturing Industries.
...

...

Because the Statistics of Income Classification code relevant to the Farm Machinery
and Equipment industry includes both 4-digit SIC codes 3523 and 3524, the profitability
analysis for the Farm Machinery and Equipment industry also applies to the Lawn and
Garden Equipment industry.  For 1988, profitability for this industry seemed quite good,
with the average return on equity up to 17.9 percent, a 14.1 percent increase from 1990.  The
average debt to asset ratio, however, is among the higher of the seven minor industries
considered ... at 42 percent.

...

Constant dollar shipments are expected to grow at an annual rate of 2 percent over
the next 5 years for the Lawn and Garden Equipment industry.  The U.S. Industrial Outlook
attributes this increase to several factors, first among them are demographic changes in the
U.S. population.  In particular, the fastest growing age group, 44-54, will be near their
maximum earning potential, which should result in larger expenditures on lawn and garden
equipment.  The report also notes that many of these consumers will be more inclined to
upgrade their current properties, which may entail landscaping.  The removal of trade barriers
in Mexico and Canada as a result of the North American Free Trade Agreement (NAFTA)
should give companies in the three North American countries the opportunity to expand their
exports.  In addition, the report mentions that possible environmental standards may have an
impact on sales, but the report does not give a clear indication of whether or not these
regulations will cause sales to increase or decrease.(3)

...

[M]any of the eleven 4-digit SIC industries encompassing the small nonroad engine
and equipment industry are characterized by significant value added, fairly high
concentration, growth in the value of shipments, capital intense production processes, high
capital turnover, and relatively efficient capacity utilization.  These basic industry trends
determine the competitive nature of the industry and condition the interactions of the firms
that form these industries with suppliers, consumers and each other.(4)

[T]he competitive features of the small nonroad engine and equipment industry have
been reviewed.  These features include: channels of product distribution, the levels of vertical
and horizontal integration across engine and equipment manufacturers supplying the nonroad
engine and equipment industry, the types and extent of barriers to entry that may exist in this
industry, the degree of market power inherent in the nonroad engine and equipment industry



at various levels of producer interactions, the availability and importance of substitute power
sources for ? engines, the global competitive position of U.S. firms in this industry, and
characteristics of end-users which drive the demand for the various products that are sold in
the small nonroad equipment industry.  Such a comprehensive description of this industry’s
competitive features has revealed various interesting results which should be summarized.

First, the level of vertical integration in the small nonroad engine and equipment
industry appears to be rather small.  Where present, vertical integration is concentrated in three
areas of the industry: foreign lawn and garden engine and equipment manufacturers, foreign
recreational engine and equipment manufacturers, and handheld lawn and garden engine and
equipment manufacturers.  For example, Honda produces both the engine and equipment
components of their lawn and garden products...  In fact, most of the vertically integrated
companies are foreign companies.

Horizontal integration, on the other hand, is common among engine manufacturers
in the small nonroad engine and equipment industry.  This follows directly from the fact that
a single engine design is often used in many small nonroad equipment applications.
...[T]ecumseh and Briggs & Stratton engines, for example, are employed by various types of
equipment including lawn and garden equipment, light commercial and industrial equipment,
light agricultural equipment, and others.

Second, advertising and product differentiation, economies of scale, and large capital
requirements appear to be the only forms of barriers to entry that may characterize the small
nonroad engine and equipment industry.  However, the effectiveness of these phenomena is
difficult to assess.  Nevertheless, advertising plays an important role in the lawn and garden
equipment industry, as shown by its relatively high advertising intensity ratio.  Similarly,
product differentiation is important in this market as evidenced by the large number of brands
and product models that are offered for different equipment types, such as lawnmowers or
chainsaws...

Economies of scale and large capital requirements, on the other hand, are likely to be
more important at the engine manufacturing level of the industry, since this level is capital
intensive and characterized by few dominant sellers.  It should also be noted that patents may
play an important role in deterring new entry as a result of Section 308 of the Clean Air Act. 
Ryobi, for example, may clearly have a competitive advantage if its new 4-stroke CleanAir
Engine is protected through patent.

...[O]ne general characteristic of the industries that comprise the small nonroad
engine and equipment industry is high levels of seller concentration.  Empirically, high seller
concentration has been shown to perpetuate product pricing that is above the marginal cost of
the products production.(5) ...[R]esults that are characterized by this pricing outcome are
economically inefficient, and display the market power, of at least the market leaders, in the
industry.  However, although the small nonroad engine and equipment industry is generally
characterized by seller concentration, ...the various relationships between the economic agents
operating in this industry are not characterized by significant levels of market power.  Much
of the reasoning behind this conclusion centers on the concept of contestable markets...  The
fact that the small nonroad engine and equipment industry is not characterized by market
power implies that if regulatory actions increase the production costs of the firms producing in
this industry, then these incremental costs will likely be passed on to consumers, or end-users,
in the form of higher prices.  Moreover, the likelihood that market power is not prevalent in
the small nonroad engine and equipment industry implies that economic profits are not being
accrued in the long run.  This in turn suggests that entry into the market is relatively free. 
Although some aspects of barriers to entry may exist (such as product differentiation,
advertising, and economies of scale), their effectiveness at deterring entry is not necessarily
evident.

Fourth, the prevalence of substitute power sources and equipment that displace
equipment powered by internal combustion engines is most evident in the lawn and garden
equipment market where electrically powered machines have been common for many years. 



However, the sale of electrified lawn and garden equipment is hampered by various factors. 
For example, the long extension cords necessary for the operation of electrified equipment are
cumbersome, while electrified lawn and garden equipment are generally not a viable option
for commercial users.  However, use of battery packs could potentially resolve some of the
detrimental user oriented externalities associated
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All engine models for production in the 1997 model year were to be certified by52

September 1, 1997.  The only exception are those models that are exempt from
CARB’s Tier 1 program (Class V engines) which have until January 1, 1998.
CHECK!
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Appendix B:  Manufacturer and Product Summary

B.1.  Introduction

This appendix summarizes information on the equipment related to the category

of engines regulated, nonroad 0-19 kilowatt spark-ignited engines.  This appendix

summarizes the engine manufacturers and their products, the technology used on these

engines, and estimates the amount of these engines consumed in the United States.  

B.2.  Engine Manufacturer Summary

There are a wide variety of engine manufacturers producing engine products

which will be regulated.  Mostly, engine manufacturers produce either handheld 2-stroke

engines or nonhandheld 4-stroke engines, although the major manufacturers produce

some of each.  Data on the manufacturers and their products is provided from EPA’s

Phase 1 certification database .  52

B.2.1. Listing of Known Engine Manufacturers

EPA has generated a listing of engine manufacturers from EPA database.  It

appears that there are approximately 39 engine manufacturers selling gasoline engines

under 25 horsepower.  Of these, 22 manufacturers produce 2-stroke engines (21 handheld

and 1 nonhandheld) and 23 manufacturers produce 4-stroke engines (21 nonhandheld and

2 handheld).  There are 5 manufacturers who produce both 2-stroke and 4-stroke engines. 

Please refer to Table B-01, which summarizes the manufacturers who produce handheld

and nonhandheld stroke engines.

B.2.2.  Listing of Known Engine Models per Manufacturer

The EPA Phase 1 database contains the most extensive listing of information at

the engine model level.  The data in this section is excerpted from this database. 

Presented in Table B-01 are the number of engine models per manufacturer and the
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estimated number of engine models in each standard category.

B.2.2.1.  Number of Engine Models - Table B-01 shows that there are 151

engine models in Classes I and II (nonhandheld) and 169 in Classes III-V (handheld). 

The most diverse nonhandheld manufacturer and handheld manufacturer produce nearly

the same number of engine models.  There are eight manufacturers of handheld engines

and nonhandheld engines who produce less than five engine models. There are five

nonhandheld engine manufacturers of moderate diversity producing between 15 and 25

engine models for approximately 64%of the number of 4-stroke engine models.  There

are just two handheld 2-stroke engine manufacturers producing between 15 and 22

models accounting for approximately 24% of the 2-stroke engine models.  There is more

diversity amongst handheld engine manufacturers.

Other statistics on the handheld and nonhandheld products are similar.  For

nonhandheld engine manufacturers, the two most diverse engine manufacturers produce

32% of the engine models, while the most diverse engine manufacturer produces 16.5%

of the product models.  For handheld engines, the two largest manufacturers produce

24% of the engine models, while the most diverse engine manufacturer produces 13% of

the product models.

The data these conclusions are based on are summarized in Table B-01.  

B.2.2.2.  Engine Family and Emissions Per Engine Family Per Class -- 

Table B-02 through B-06 contain information per engine family per manufacturer on

engine family, new engine emissions (HC, Nox, CO), emission control technology, major

applications and displacement.  

Since the proposed Phase 2 regulation is an in-use set of standards, the new

engine values from the Phase 1 certificatin database have been deteriorated to compare

to the new engine standard.  Deterioration factors were taken from data submitted by

industry and EPA’s own analysis.  Table B-07 lists the deterioration factors applied to the

corresponding engine families.  EPA requests comment on the accuracy of the

information presented in all tables in this Appendix.

Table B-07

Deterioration Factors 
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U.S. Department of Commerce, Bureau of Economic Analysis, BEA Regional Projections to
2040, Volume 3:  BEA Economic Areas, Washington, DC, 1992.
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CLASS I II III IV V

HC+NOx HC+NOx HC/NOx HC+NOx or HC/NOx
HC/NOx

SV 1.9 1.6 -- -- --

OHV 1.4 1.4 -- 2.0 --

2- 1.1 -- 1.1/1.0 1.1/1.0 1.1/1.0
STROKE

2- -- -- -- 1.3 --
STROKE
W/ CAT

B.3.  Estimate of Historical and Future Equipment Consumption (Sales)

EPA analyzed the information from the PSR database as well as information from

Outdoor Power Equipment Institute (OPEI), the Portable Power Equipment

Manufacturers Association (PPEMA), and a study done for the California Air Resources

Board by Booz, Allen, Hamiliton (BAH).

Data presented in this section shows the estimates of historical consumption from

these sources.  Data from two regression analyes is also presented.  EPA did a regression

of historical sales using ordinary least squares methodology.  EPA considered using the

regression equation produced from this historical sales regression to predict future sales. 

However, EPA decided to use the regression results from a second regression analysis in

which the best estimate historical sales were regressed with estimates of historical and

projected population estimates from the Bureau of Economic Analysis .  Some regression53

results predicted negative sales for a few equipment types.  In those instances, EPA

assumed no change in future sales levels from the last year for which historical sales were

estimated.  EPA's actual "best estimates" of consumption are presented in Appendix F,

Table F-02.
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Table B-01
Engine Manufacturers and Engine Families Per Class and Engine Type

EPA Phase 1 Certification Database

Manufacturer Number of Engine Families
 for Each Standard Category

TOTAL

NONHANDHELD HANDHELD

I I I II II III IV IV V
SV OHV 2-S SV OHV 2-S 4-S  2-S 2-S

A.L. Cook 2 2

Briggs & Stratton 6 5 4 9 24

Daihatsu Motors 2 2

Emak s.p.a. 3 5 8

Flex Systems 1 1

Fuji Heavy 2 3 2 5 1 13
Industries, Ltd.

Fuji Robin 4 4
Industries

Generac 2 9 11

Honda 2 6 8 2 18

Husqvarna AB 10 3 13

Ishikawajima 4 4
Shibaura Machinery
Co.

John Deere 10 ? 10
Consumer
Products, Inc.

Kawasaki 4 1 10 1 6 22

Kioritz 22 1 23

Kohler Company 1 4 12 17

Kohler Company 5 5
Generator Division

Komatsu-Zenoah 10 1 11

Kubota 3 5 8

Makita USA, Inc. 7 2 9

Maruyama US Inc. 7 7

McCulloch 7 ? 7
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Table B-01 continued

Manufacturer Number of Engine Families
 for Each Standard Category

TOTAL

NONHANDHELD HANDHELD

I I I II II III IV IV V
SV OHV 2-S SV OHV 2-S 4-S  2-S 2-S

Mitsubishi Engine 2 3 2 7
North America, Inc
or Mitsubishi Motors
Corporation

Onan 5 3 8

Pioneer/Eclipse 1 1
Corp.

Poulan 3 10 ? 13

Ryobi 1 2 3

Shin-Daiwa Kogyo 11 11
Co. Ltd

Solo Incorporated 1 1

Spectrum Industrial 1 2 3
Products Inc.

Stihl  13 5 18

Suzuki 1 2 1 4

Tanaka Kogyo Co. 6 6
Ltd

Tecumseh 8 6 7 4 1 2 28

Wacker-Werke 1 1
GmbH&Co KG.

Westerbeke 7 7

Wis-con Total 2 2
Power Corp.

Yamaha Motor 3 3 6
Company, Ltd.

TOTALS 18 37 2 14 92 5 3 135 11 338

NOTE: This analysis was taken from the EPA certification database on September 1, 1997.  Engine
models exempted from CARB rulemaking in Class V have until January 1, 1998 to certify to the
Phase 1 standard.   It is expected that there will be more Class V models certified and therefore this
table is to be updated for the FRM.
NOTE: There may be a few double counted models if families have been certified in more than one
model year to date.  Some duplicates have been removed.
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