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DISCLAIMER

Although the information described in this report has been funded wholly by the United States
Environmental Protection Agency under Contract Number 68-C1-C079 to Sierra Research, it
has not been subjected to the Agency’s peer and administrative review and is being released
for information purposes only. It may not necessarily reflect the views of the Agency and no

official endorsement should be inferred.
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SECTION 1:
INTRODUCTION

Section 213 of the Clean Air Act, as amended, requi;'es that the U.S. Environmental Protection
Agency (EPA) determine the contribution of nonroad engines to the nonattainment of Federal
standards for ambient ozone and CO concentrations. In an effort to assess this contribution,
EPA conducted its Nonroad Engine and Vehicle Emission Study (NEVES) which estimated
emissions from 79 types of nonroad equipment for 24 metropolitan areas designated as
nonattainment for ozone and/or CO by the Office of Air Quality Planning and Standards
(OAQPS).

Results from NEVES are likely to lead to EPA’s determination that emissions from nonroad
sources are significant. Such a determination would presumably result in emission regulations
for at least some categories of nonroad engines. In fact, EPA is currently in the process of
developing emission standards for nonroad diesel engines over 50 horsepower. For other types

of nonroad engines, EPA is gathering information needed for emission control strategies.

Emission inventories for a given nonattainment area may be determined by the populatio;l of
nonroad equipment in the area, the typical load factor at which an equipment’s engine is
operated, the average annual hours of use of the engine, the engine’s rated horsepower, and the
emission factor attributable to the engine. The product of annual hours of use, the average
rated horsepower, and the load factor is referred to by EPA as the per-source usage rate. The
product of the engine population and the per-source usage rate is referred to as the activity

level. Each element is often referred to as an emission parameter.

EPA/OAR 1-1  Nonroad Mobile Source Sales and Attrition Study:
Identification and Evaluation of
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In estimating the emission parameters described above, EPA’s NEVES incorporated data and
methodologies developed by EPA, EPA contractors, industry associations, and other parties.
However, to support possible control strategies, models estimating historical and future in-use
emissions from nonroad engines are needed. Although the NEVES provided an estimate of
current year emissions from nonroad equipment and engines, it did not provide a methodology
whereby emission inventories could be forecasted, nor did it investigate methods to estimate
emission reductions from proposed regulations. Crucial to this latter feature is an
understanding of the equipment fleet make-up, including both historical sales and equipment

attrition rates.

This report identifies and evaluates data sources maintained by manufacturers, industry
associations, consultants, and U.S. and State government agencies describing historical
engine/equipment sales, equipment attrition rates (or scrappage), engine rebuild/replacement
rates, equipment populations and usage, and other relevant parameters necessary to support an
emission inventory forecasting model for nonroad mobile sources. The study focuses on each
of the 79 equipment types covered in EPA’s NEVES with the exception of engines/equipment

used in the Recreational Marine category.

Uncertainty regarding the true emission inventories from nonroad engines is largely fueled by
the fact that data on equipment populations and use rates are difficult to obtain because
industry is reluctant to publicly reveal historical sales figures or field data on use and
scrappage. To the extent that such data is available, Section 2 of this report presents and
evaluates industry data on equipment/engine sales, scrappage, and usage. Most of the data
evaluated in Section 2 was provided by industry associations during the development of EPA’s

NEVES.

EPA/OAR 1-2  Nonroad Mobile Source Sales and Attrition Study:
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Section 3 evaluates sales, scrappage, and usage data used by consultants and government in
their efforts to estimate emissions from nonroad engines. Consultant reports to ARB and the
MacKay & Company studies conducted for Construction Equipment Magazine are reviewed,
as well as data on engine rebuild/replacement and equipment scrappage rates that are available
from "field" contacts, such as equipment rental companies, equipment distributors, service
retailers, parts suppliers, and local government. agencies (e.g., county park and recreation
departments). Finally, Section 3 discusses shipment records for nonroad equipment available
from the U.S. Department of Commerce, Bureau of the Census. Inf_ormation available from
the Current Industrial Reports for Construction Machinery, Farm Machinery and Lawn and

Garden Equipment, and Pumps and Compressors are reviewed and evaluated.

Section 4 presents a comprehensive review of methodologies developed and maintained by
Power Systems Research (PSR) to estimate equipment sales, scrappage, and populations.
PSR’s data on equipment populations and usage was employed in the development of EPA’s
NEVES and, thus, have been vigorously scrutinized by industry. ~ Section 4 reviews an_d'
evaluates PSR’s Engindata and Aftermarket databases and the methodologies that PSR
employs to derive engine/equipment sales and attrition rates. PSR’s methodology to distribute

equipment populations to the State and county levels is also analyzed.

Section 5 provides a discussion of further research that is necessary for the development of

data matrices to be used as inputs into an emissions forecasting model.

EPA/OAR 1-3  Nonroad Mobile Source Sales and Attrition Study:
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' SECTION 2:
INDUSTRY DATA

2.1 OVERVIEW

Useful information on sales, scrappage, usage, rebuild/replacement rates, and other relevant
parameters have been difficult to dbtain from industry associations and engine or equipment
manufacturers. To the extent that such data is available, they are often only so at aggregate
.levels which lessen their value in an emissions analysis. For example, sales by equipment type
are usually not broken down by engine/fuel type, horsepower ranges, 2-stroke versus 4-stroke
splits, or other levels of disaggregation necessary for the development of a representative in-use
emission inventory. Likewise, scrappage estimates are often presented as the number of years
of expected useful life for a particular type of equipment, rather than as vintage specific
attrition rates which more accurately describe scrappage of in-use fleets. Comprehensive
information on engine rebuild/replacement rates are simply not available from industry
associations and equipment/engine manufacturers. It appears that industry members do not
collect detailed follow-up information on equipment or engines after they have been placed in

service.

Nevertheless, publicly available industry data is useful as validation data, or reality checks, for
estimates that have been developed through various methodologies.. In addition, industry
records on shipments and scrappage can be disaggregated to levels necessary for emission
inventory development using, for instance, estimates on 2-stroke versus 4-stroke splits or

engine/fuel type splits that are available from other sources.

EPA/OAR ) 2-1  Nonroad Mobile Source Sales and Attrition Study:
Identification and Evaluation of
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This section presents and evaluates the usefulness of data that have been presented by industry
associations and equipment/engine manufacturers. Information provided by the Outdoor Power
Equipment Institute (OPEI), Porté.ble Power Equipment Manufacturers Associatioh (PPEMA),
Equipment Manufacturers Institute (EMI), Motorcycle Industry Council (MIC), Industrial Truck
Association (ITA), aﬁd the International Snowmobile Industry Association (ISIA) is reviewed.
The Engine Manufacturers Association (EMA) has not submitted any relevant data, and
directed requests to EMI. Similarly, manufacturers have not been forthcoming in providing
sales or scrappage data, even anecdotally, and have directed requests to their representative

associations.
2.2 OUTDOOR POWER EQUIPMENT INSTITUTE (OPEI)

OPEI is a national trade association which represents manufacturers of powered lawn and
garden equipment, component and attachment suppliers, as well as industry related allied
services. Member products include walk-behind lawnmowers, rear engine riding mowers, lawn
and garden tractors, walk-behind tillers, walk-behind snow throwers, commercial turf care
equipment, shredders and grinders, lawn vacuums, flexible line trimmers, leaf blowers, log
splitters, power rakes, thatchers, lawn edgers and trimmers, engines, and equipmenf components

and attachments.

Data available from OPEI include historical product shipments, national and regional usage
data, and estimates of equipment life spans. During the course of EPA’s NEVES, OPEI
presented EPA and its contractor, EEA, with their estimates of national shipments, annual
usage (often differentiated by commercial and residential applications), and estimates of
product life. To arrive at estimates of annual hours of use and product life span, OPEI

surveyed approximately 30 members of OPEl’s Technical Committee which is comprised of

EPA/OAR © 2-2 Nonroad Mobile Source Sales and Attrition Study:
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technical representatives from member companies.  Although details of the survey

questionnaire were not available from OPEI, conversations with OPEI’s technical staff provided

some insight about the process that was employed to derive estimates of annual hours of use,

product life spans, and residential/commercial splits.

Residential vs. Commercial: OPEI’s questionnaire asked technical members

to provide sales splits (percentages), annual hours of use, and life span estimates
separately for residential and commercial end users. OPEI defines commercial

users as those users that are hired lawn maintenance professionals.

Annual Hours of Use: Annual hours of use estimates were provided by

members of the Technical Committee at the regional level (ie., at the
nonattainment level). OPEI then calculated a straight average of these regional

usage estimates to derive national numbers.

Product Life Spans: National product life span estimates were compiled by

OPEI from the responses to the questionnaire. OPEI then subjectively weighted

. each response by sales volume and product quality (e.g., mass merchandiser

brand, premium brand, etc.) to derive a weighted average estimate of average
life for products used in residential and commercial applications. Details of the

weighting scheme were not available from OPEI.

OPEI was unable to locate a copy of the questionnaire that was distributed to the members of

the Technical Committee. Likewise, a list of the manufacturers and their technical

representatives was not available from OPEl. As a result, a detailed evaluation of the methods

used by the manufacturers to estimate usage and product life spans was not possible. However,

EPA/OAR
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OPEI stated that estimates most likely reflect a manufacturer’s “best guess”. If so, high levels
of uncertainty may be inherent in the usage and product life span estimates generated from

responses to a survey that is not founded on scientific sampling techniques.

In cohtrast, shipment data were derived from OPEI’s Shipment Program which calls on
detailed shipment records provided by member companies for various types (;f lawn and garden
equipment. Historical shipment- estimates were recently ,provideckiito JFA that go as far back
as 1946, as well as data, previously not submitted to EPA or EEA, on power source splits and
historical horsepower distributions. OPEI’s shipment estimates reflect actual shipments and

thus are likely representative of the market for these products.

Table 2-1 presents OPEI’s historical national shipment records for walk-behind power mowers,
front engine lawn tractors/riding mowers, rear-engine lawn tractors/riding mowers, riding
garden tractors, rotary tillers, snow throwers, walk-behind fixed blade edgers/trimmers,
commercial walk-behind rotary turf mowers, and commercial riding rotary turf mowers.'
Shipment data for shredders and grinders, lawn vacuums, flexible line trimmers, leaf blowers,
log splitters, power rakes, thatchers, and lawn edgers and trimmers are compiled By OPEI and
maintained in their Shipment Program, but are not released to the public for the following

reasons:

. These products are often produced by manufacturers that are not members of
OPEI implying that OPEI’s shipment statistics for these equipment types may

not represent the entire market for these products; and

'These model year, as opposed to calendar year, figures include estimates of non-member companies and
pre-1987 exports. Post 1987 estimates only include domestic shipments.

EPA/OAR 2-4  Nonroad Mobile Source Sales and Attrition Study
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Table 2-1
OPEI Annual Shipments for Selected Equipment

iding Mowers

1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970

1965
1964
1963
1962
1961
. 1960
1959
1958
1957
1956
1955
1954
1953
1952
1951
1950
1949
1948
1947
1946

5,350,000
5,700,000
5,300,000
5,600,000
5,900,000
5,400,000
5,193,000

4,950,000 -

4,400,000
4,600,000
4,600,000
5,700,000
5,900,000
5,400,000
5,000,000
4,900,000
4,700,000
6,000,000
6,400,000
5,200,000
4,800,000
4,900,000
5,300,000
4,900,000
4,680,000
4,360,000
4,130,000
4,100,000
3,900,000
4,000,000
3,500,000
3,800,000
4,200,000
3,841,000
3,266,000
3,200,000
2,750,000
1,802,000
1,275,000
1,155,000
1,241,000
1,080,000
529,000
397,000
362,000
139,018

840,000
885,000
783,000
812,000
800,000
623,000
548,000
502,000
415,000
393,000
370,000
494,000
515,000
477,000
403,800
403,800
374,539
596,922
538,400
397,948
368,687
394,729
408,652
351,130
321,870
292,609
234,087
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

209,000
247,000
260,000
375,000
375,000
322,000
355,000
354,000
276,000
261,000
250,000
314,000
343,000
272,900
266,200
266,200
246,810
393,513
354,933
262,342
243,052
260,220
270,058
231,478
212,188
192,899
154,319
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

128,000
156,000
139,000
170,000
150,000
149,000
147,000
152,000
129,000
146,000
151,000
220,000
254,000
219,000
215,000
210,000
230,000
325,000
250,000
245,500
275,500
275,500
300,000
325,000
280,000
250,000
175,000
125,000
100,000
90,000
67,124
43,486
27,047
12,643
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

296,000
300,000
305,000
285,000
272,000
311,000
362,000
399,000 -
408,000
497,000
501,000
667,000
571,300
571,000
633,000
780,000
1,200,000
845,000
575,000
450,000
400,000
400,000
400,000
400,000
400,000
325,000
340,000
400,000
306,090
317,264
277,048
315,406
251,778
173,348
129,796
N/A
N/A
75,082
67,922
41,498
26,098
17,211
11,006
15,176
31,051
N/A

285,000
355,000
543,000
532,000
526,000
482,000
421,000
348,000
264,000
95,000
344,700
1,577,000
1,118,000
416,000
267,950
165,434
156,800
227,253
300,000
315,000
265,000
245,000
265,000
255,000
185,000
185,000
165,000
160,000
200,000
175,000
75,000
40,000
20,000
18,000
12,000
N/A
N/A
N/A
N/A
N/A
N/A
N/A
+ N/A
N/A
N/A
N/A

133,000

166,000

167,000
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
"N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

93,000

98,000

76,000
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
NJA
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

20,000

23,000

20,000
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

1) The model year is September 1 through August 31 for all products listed except snow throwers. The snow thrower model year

begins in March and ends in February.

- 2) For 1976-1965, indepedent estimates were not available for front and rear engine riding mowers. Shipments were aggregated into

awn tractors/riding mowers. The figures shown for pre-1977 are based on 1977 splits. Front engine mowers were taken as 58% of the total,
jle rear engine mowers were 38.5% of the total.
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. Some of these products are produced by only a few firms (often one or two) so
that disclosing shipment records may compromise the market positions of certain

manufacturers.

For the purpose of an emissions analysis, however, shipment data for leaf blowers and
trimmers and edgers are available from the Portable Power Equipment Manufacturers

Association (PPEMA) and are reviewed later in Section 2.

It should be noted that the product shipments shown in Table 2-1 are not synonymous with
product sales. The latter more closely reflects the actual number of units placed in service,
while the former accounts for units not yet sold that sit in inventory. Estimates are not
available from OPEI of inventories maintained at different levels of the distribution system.
Furthermore, OPEI’s estimates, as shown in Table 2-1, have limited use in the development
of an emissions forecasting model or in an investigation of emission reductions from proposed
regulations. Such a model requires a disaggregated profile of equipment sales that accounts
for the distribution of sales by horsepower, engine cycle, and fuel type. In an effort to meet

these requirements, OPEI provided the following power base shipment distributions for selected

equipment:
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Walk-Behind Lawnmowers 96% 0% 4%
Snowblowers 84% 16% 0%
Riding Mowers _ 97% 3% 0%
Lawn Tractors 96% 4% 0%
Garden Tractors 84% 16% 0%
String Trimmers 56% 0% 44%

Similar distributions for rotary tillers or the other types of lawn and garden equipment covered

by OPEI are not available from OPEIL.

Although these data provide useful information, the distributions by power base have surely
changed from one model year to the other. As a result, a static representation, as shown above,
does not account for likely trends in consumers’ preferences between the available power
sources. Historical shipment records by power base would better serve the characterization of
the in-use fleets of lawn and garden equipment, but these are only available from OPEI for
riding mowers, lawn tractors, and garden tractors (back to 19'78):.' However, generating such
statistics is resource intensive since OPEI’s Shipment Program is actually maintained by a
contractor to OPEI (Association Research, Inc.). Consequently, additional data on historical
sales distributions for these equipment types by fuel type were not provided for this study, but

will be provided once EPA begins the development of data matrices necessary for an emissions

model.
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OPEI was less forthcoming in providing élata on 2-stroke versus 4-stroke model year shipment
- splits. Estimates were submitted only for consumer walk-behind laMowers. OPEI estimates
that 90 percent of walk-behind lawnmowers designed for consumer applications are actually
sold to residential users. Of these, 95 percent employ 4-stroke gasoline engines and 5 percent
2-stroke gasoline engines. According to OPEI, the remaining 10 percent of consumer walk-
behind lawnmowers are sold to commercial consumers (e.g., landscaping firms), of which 85
percent use 4-stroke gasoline engines and 15 percent use 2-stroke gasoline engines. Similar
splits for other types of lawn and garden equipment would be extremely helpful but are not

available from OPEI.

OPEI’s estimates on the percentage of annual units shipped by horsepower range for various
equipment are presented in Tables 2-2 through 2-6. For each equipment type shown in these
tables, a significant sales shift has taken place toward more powerful engines. For example,
the percent of lawnmowers sold under 3.9 horsepower has declined from 74 percent in 1986
to 59 percent in 1991, while those sold over 5 horsepower have increased from 1 percent to
24 percent over the same period. According to OPEI, these shifts are not the result of any
definitional changes in how manufacturers report hbrsepower and thus reflect actual trends
toward more powerful engines. In order to consider the potential for emission control and the
techhology required to meet emission standards, similar trends for other engine specifications,
such as the penetration of overhead valves, are necessary. Shipment distributions by

technology are not maintained nor are they compiled by OPEI, however.

One objective of developing an emission forecasting model is to help States to determine the
contribution of nonroad engines to local emission inventories and to help them assess the
effectiveness of control programs. As a result, State level sales, scrappage, and usage data are

needed. Regional shipment distributions were provided by OPEI for sixteen regions, each
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Table 2-2

WALK-BEHIND ROTARY POWERED MOWERS
PERCENTAGE OF ANNUAL UNITS SHIPPED BY

HORSEPOWER RANGE
1986 4% 25% 1%
1987 71% 28% 1%
1988 7% 27% 2%
DX 1989 69% 25% 6%
1990 61% 2% 17%
1991 59% 17% 24%

Source: OPEI
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Source: OPEI

FRONT ENGINE GARDEN TRACTORS

Table 2-3

PERCENTAGE OF ANNUAL UNITS SHIPPED BY

HORSEPOWER RANGE
9.99 HP & 10.00 - 14.0 HP &
YEAR UNDER 13.9 HP OVER
1981 13% 84% 3%
1982 13% 80% 7%
1983 8% 86% 6%
1984 4% 86% 10%
1985 5% 81% 14%
1986 5% 82% 13%
1987 4% 82% 14%
1988 2% 83% 15%
1989 2% 82% 15%
1990 1% 79% 20%
1991 1% 74% 24%




Table 2-4

REAR ENGINE RIDING MOWER
PERCENTAGE OF ANNUAL UNITS SHIPPED BY

HORSEPOWER RANGE

1980 30% 54% 16%

1981 26% 55% 19%

o 1982 21% 57% 2%
= 1983 14% 58% 28%
1984 1% 60% 29%

1985 10% 53% 37%

1986 10% 56% 34%

1987 9% . 55% 36%

1988 99 53% 8%

1989 7% 40% 53%

1990 4% 34% 62%

1991 3% 21% 76%

Source: OPEI
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Table 2-5

RIDING GARDEN TRACTORS
PERCENTAGE OF ANNUAL UNITS SHIPPED BY HORSEPOWER RANGE

YEAR  UNDER 159 HP 17.9 HI

1980 25% 14% 50% 11%
1981 23% 10% 49% 18%
1982 23% 12% 50% 15%
1983 18% 11% 33% 34% + 4% = 38%
1984 15% 8% 29% 4%  + 4% = 48%
1985 18% 9% 24% |  49%
1986 20% 9% S 20% 47% + 4% = 51%
1987 17% 8% 10% 60% + 5% = 65%
1988 9% 11% 17% 54% + 9% = 63%
1989 11% 8% % 16% 54% + 11% = 65%
1990 9% 8% 14% 58% + 11% = 69%
1991 5% 7% 14% 64% + 9% = 3%

Source: OPEI



Table 2-6

WALK-BEHIND ROTARY TILLERS |
PERCENTAGE OF ANNUAL UNITS SHIPPED BY

HORSEPOWER RANGE

YEAR  UNDER U
1980 - 83% = 17% + 66% 17%
1981 87% = 17% + 70% 13%
1982 82% = 17% + 65% 18%
v 1983 83% = 15% + 68% 17%
” 1984 82%  18%
1985 86% 14%
1986 - 88% , 12%
1987 88% = 19% + 69% 12%
1988 88% = 18% + 70% 12%
1989 87% = 19% % + 68% 13%
1990 91% = 13% + 78% 9%
1991 91% = 14% + 7% % 9%

Source: OPEI
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Table 2-7

PERCENT OF SALES BY OPEI REGION FOR SELECTED EQUIPMENT

REGION
ME,NV,VT 1.5 1.5 2.2 1.4 2.2
MA,RI,CT 3.6 3.6 3.4 2.5 2.4
' NY,NJ,PA 12.7 11.5 16.3 13.1 7.8
OH,MI 10.7 7.7 9.2 12.4 5.8
IL,WIL,IN 9.9 8.3 8.6 11.7 9.7
MN,AND,SD 2.2 3.0 3.4 2.8 1.5
MO,NE,KA 5.8 4.7 5.3 6.7 8.6
DE,MD,DC,WV 7.2 4.9 6.5 7.8 8.0
NC,SC,GA,FL 12.4 21.5 14.4 15.3 12.1
KT,KE 4.5 8.3 6.5% 5.7 5.8
AL,MS 3.9 6.2 5.4 4.6 5.2
AR,LA 3.2 5.7 5.4 3.6 7.1
OK,TX 8.5 7.7 7.6 60. 7.8
MT,ID,WY,CO 1.9 9 1.1 4 3.2
NW,AZ,UT NV 2.0 4 6 1.1 4.1
CA,WA,OR 10.1 4.3 4.0 5.0 8.8

Source: OPEI




Jack Faucett Associates — 444-1 A ’ February 1993

comprising two, three, or four States. Table 2-7 shows these 1990 model year distributions for
the five equipment types that were available. Similar historical distributions would be
extremely useful for the development of an emissions model. Moreover, State ra.ther than
regional data are needed, although regional shipment data may still be useful as a startirig point
for developing a fleet mix model. OPEI, however, does not maintain State specific data of any
kind, other than that shown in Table 2-7. Furthermore, distributions like those exhibited in

Table 2-7 are not available for any other model years.

Information on scrappagé, or attrition rates, from OPEI is limited to that generated from the
Technical Committee survey. Estimated product life spans were submitted by OPEI during
the development of EPA’s NEVES and are shown in Table 2-8. These estimates, however, do
not accurately describe the rate of attrition across in-use fleets. Attrition rates provide
information on the expected survival rate of equipment by vintage, and, thus, are integral in
determining the vintage distribution of in-use fleets. Vintage distributions, together with engine
profiles by model year, are necessary for an accurate estimate of current and future emission

inventories.

Estimated annual hours of use were provided by OPEI for most lawn and garden equipment
during the development of NEVES. Where appropriate, distinctions between consumer and
commercial use were provided based on results from the Technical Committee survey.
National and regional estimates on annual usage are presented in EPA’s NEVES and are not

reiterated in this report. State level estimates on annual usage are not available from OPEI.

JFA inquired about available data on typical engine rebuild/ replacement rates. Unfortunately,

such information is not available through OPEI.
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Table 2-8
ESTIMATED PRODUCT LIFE SPAN FOR SELECTED
EQUIPMENT

Walk-Behind Mowers

Consumer Use - 6 Years
Commercial Use - 3 Years

Multi-Spindle Walk-Behind Mowers

Commercial Use - 3 Years

Riding Mowers (Rear Engine)

Consumer Use - 6 Years

Lawn Tractors

Consumer Use - 6 Years

Garden Tractors

Consumer Use - 9 Years

Walk-Behind Tillers

Consumer Use - 9 Years
Commercial Use - 3 Years

Misc. Lawn and Garden Equipment

Consumer Use - 10 Years
Commercial Use - 10 Years

(Category includes walk-behind blower/vacs, edger trimmers,
snow throwers, etc.)

Source: OPEI
2-16
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Although OPEI has been responsive to data requests, further detail is needed for the
development of data matrices required to formulate an emissions inventory model. JFA
contacted OPEI to determine further data availability. It is evident that OPEI does not compile
nor does it maintain detailed information on historical shipments by State, technology, engine
cycle, or power base for most of the equipment types that OPEI represents. With the exception
of historical shipment distributions by power base for lawn tractors, ridihg mowers, and garden
tractors (which will be submitted by OPEI at a later date), the extent of shipment data
availability from OPEI is limited to that presented in this report. Similarly, OPEI is not a
source for detailed inforrnétion on equipment attrition rates, State level annual hours of use

estimates, or equipment rebuild/replacement rates.

The reliability of OPEI’s data is also questionable. While the shipment estimates are likely
representative of actual product shipments, OPEI’s data on scrappage, usage, and'
commercial/residential splits are based on unscientific methods that rely on a relatively small-
scale survey. It is unclear how the 30 or‘so surveyed manufacturers developed the éstimates '
for these variables, but OPEI has suggested that a “best-guess” approach may have been widely
used. Although the technical representatives of the various manufacturers surveyed by OPEI
may be experts in their respective fields, their responses are likely biased and may reflect
testing experiences rather than field data. As a result, OPEI’s estimate$ on scrappage, usage,
and corﬁmercial/residential splits should be interpreted with caution and probably best serve
as comparative data for estimates developed by other sources. Likewise, the lack of detail
exhibited by OPEID’s shipment data limits their direct use into an emission calculation.
However, at the aggregate level, OPEI’s shipment estimates are likely representative of actual

levels.
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2.3 PORTABLE POWER EQUIPMENT MANUFACTURERS
ASSOCIATION (PPEMA)

PPEMA is the national, not-for-profit trade association representing the manufacturers of small
engine powered nonroad equipment such as chainsaws, string trimmers, brush cutters, blowers,
hedge trimmers, portable generators, and cut-off saws. Unlike many other nonroad equipment
industries, almost all of PPEMA’s members fnanufacture the engines used in the final products
that they produce. These engines are predominantly 2-stroke gasoline engines better suited for

hand-held applications.

Shipment data for selected equipment were directly provided by PPEMA, while information
on product life spans and usage is available from a report to PPEMA by Heiden Associates,
Inc. entitled A 1989 California Baseline Emissions Inventory For Total Hydrocarbon &
" Carbon Monoxide Emissions From Portable Two-Stroke Power Equipment, dated July 24,
1990. This report uses PPEMA’s data on shipments, average annual hours of use, and product'
life spans to derive emission inventories from portable 2-stroke equipment Operating in

California.

PPEMA’s national shipment estimates are shown in Table 2-9. Estimates were provided for
chainsa\;vs, trimmers/brushcutters, hand-held blowers, back-pack blowers, hedge trimme;s, and
cut-off saws. The numbers shown in Table 2-9 are for 2-stroke gasoline powered equipment,
since diesel or 4-stroke gasoline engines are not used in these applications. Shipments, as
defined by PPEMA, include product that "goes-out-the-door" of U.S. plants and includes
foreign firms with U.S. subsidiaries that produce equipment inside the U.S. Given this

definition, equipment that is eventually exported out of the U.S. are also included in Table 2-9.
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Table 2-9
- PPEMA’s Shipment Estimates
of Selected 2-Stroke Gasoline

Equipment

1,176,060 764,400 75,920 07,120 | 27,000
1991 1,153,000 2,967,000 728,000 73,000 104,000 | 27,000
1990 1,378,000 2,962,000 655,000 87,000 102,950 27,300
1989 1,404,000 ' 2,962,000 668,000 99,000 70,500 26,500
1988 1,377,000 3,022,800 564,000 80,400 N/A N/A -
1987 1,350,000 2,748,000 397,000 67,000 N/A N/A
1986 1,350,000 2,390,000 336,500 76,200 N/A N/A
1985 1,527,000 1,920,000 N/A N/A N/A N/A
1984 1,684,000 1,835,000 N/A N/A N/A N/A
1983 1,527,000 1,654,000 N/A N/A N/A N/A
1982 1,400,000 1,250,000 N/A N/A N/A N/A
1981 1,820,000 N/A N/A N/A N/A N/A
1980 2,646,500 N/A N/A N/A N/A N/A
1979 2,940,000 N/A N/A N/A N/A N/A
1978 2,896,000 N/A N/A N/A N/A N/A

2-19
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Regionél and/or State level shipment estimates have not been provided by PPEMA, although
they exist given that PPEMA’s estimates of annual industry product shipments to California
were used by Heiden Associates to estimate emissions from hand-held portable 2-stroke
equipment operating California. Moreover, PPEMA’s State level shipment data were employed
by Heiden Associates in its report to PPEMA entitled Estimates of 24 Non-Attainment Area
Portable Two-Stroke Power Equipment Populations Based on Actual Industry Shipments
Data and Four Alternative Activity Models, dated October 30, 1991. JFA has contacted both
Heiden Associates and PPEMA in an attempt to obtz;in State level shipment data. Heiden
Associates cannot release the data without PPEMA’s consent, and PPEMA has not responded
to our request. It is likely that State level shipment data will not be publicly released by
PPEMA, however. According to Heiden Associatés, through State level product shipment data
the identity of various manufacturers can be determined. As a result, PPEMA will likely not
publicly release State level shipment statistics since the market position of certain

manufacturers may be compromised.

PPEMA’s estimates of the average annual hours of use and typical product life spans are
available from the first Heiden Associates’ report that is mentioned above. Estimates appearing
in that report on usage and life spans are national estimates rather than California specific.

These figures are presented below.
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Trimmers/

Brushcutters 170 10 1.50 6.00
Hand Blowers 197 9 2.00 6.67
Back Blowers ‘ 293 12 1.83 6.67
Cut-Off Saws 113 0 2.00 .
Hedgetrimmers 75 7 3.00 7.50
Chainsaws 405 7 1.00 8.00

PPEMA’s estimated percentage of sales going to professional users and consumers, also

appearing in Heiden’s report, are provided below for each equipment type:

| reakdown by Type of U
' Equipment Ty % Sales (Prof) | es (Cons))
Trimmers/Brushcutters 16% 84%

Hand Blowers 5% 95%

Back Blowers 95% 5%
Cut-Off Saws 100% 0%
Hedgetrimmeré 79% 21%
Chainsaws 25% 75%

As mentioned in Heiden’s report, PPEMA’s life expectancy estimates, annual hours of use

estimates, and distributions between professional and residential users (i.e., consumers) are
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averages of three individual PPEMA member company estimates. Details regarding the
identity of these manufacturers or the processes that were employed by them to derive-the'
estimates were not available from PPEMA or Heiden Associates. Steve McGonegal of Heiden
Associates did mention, however, that manufacturers may have developed their estimates from
information that was provided by each firm’s marketing department. This can be interpreted
to mean that the estimates likely reflect field data rather than testing results. Of course, the
possibility also exists that the estimates reflect “best guesses” t;y the marketing people of the
three manufacturers. JFA contacted PPEMA for more information, but none has been

provided.

Finally, Heiden Associates’ Steve McGonegal provided some insight on the process that was
employéd to determine the usage, life expectancy, and sales distribution differences between
professional and residential end users. Differences reﬂect. a model specific process that
identifies for each equipment type those models that are oriented toward professional
applications versus those that are designed for residential applications. Information at the
model level was then presumably used by each manufacturer to calculate usage, life span, and
sales by user category. Model level data, however, are not available from PPEMA and it
remains unclear whether or not the three manufacturers employed a figorous model based

approach or “best guess” approach to derive the estimates presented above as averages.

The data presented above is particularly useful for validating estimates derived by other
sources. PPEMA is one source for data describing the distinction between professional and
consumer usage and expected life. However, while their estimated annual usage estimates can
be directly incorporated into an emissions forecasting model, more detailed data on scrappage
are necessary, as was discussed in Section 2.2. Vintage specific attrition rates, however, arc

not available from PPEMA. Furthermore, the validity of PPEMA’s usage and life span
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estimates cannot be assessed without additional information about how each of the three
manufacturers calculated the numbers that are imbedded in the averages that are exhibited in
this report. PPEMA’s shipment data, however, are probably reflective of the market for these

products, given that they are based on actual shipment records.

As in the case of OPEI, PPEMA does not maintain data on engine rebuild/replacement rates

for the equipment that is produced by their member manufacturers.
2.4 INDUSTRIAL TRUCK ASSOCIATION (ITA)

ITA is a national, non-profit trade association of forklift truck manufacturers and their
suppliers. According to their estimates, members of ITA collectively produce and sell 90
percent of all industrial forklift trucks in the U.S. These trucks are powered by diesel,

gasoline, electric motors, or LPG.

ITA has maintained a Statistical Program since 1928 that records information on the number
of forklift trucks manufactured by member companies in their U.S. plants, the number of
forklift trucks imported into the U.S. from member companies with foreign plants, and the
number of forklift trucks manufactured by non-member companies, but marketed by member
companies. Shipment data are available for seven classes of industrial trucks: electric motor
rider trucks (Class 1); motor narrow aisle trucks (Class 2); electric motor hand trucks (Class
3); internal combustion engine trucks, cushion tire only (Class 4); internal combustion engine
trucks, pneumatic tire only (Class 5); industrial tractors (Class 6); and rough terrain forklifts

(Class 7).
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The program uses data submitted by ITA member companies through what are called
Telegraphic Reports and Monthly Detailed Statistical Reports. Telegraphic Reports report
the number of factory orders during a given month, and include data on the number of orders
from, and shipped to, end users. However, they do not include U.S. government or inter/intra-
plant transfers. Monthly Detailed Statistical Reports include information on the total gross
orders, total net orders (iLe., gross orders minus cancellations), and net shipments. Net factory
orders received are detailed according to truck class, market sector, capacity, and engine fuel
type. End user level reports detail net order and shipment information by truck class, market

sector, and geographic location.

ITA’s Statistical Program is an excellent source of shipment information for forklifts,
industrial tractors, and rough terrain forklifts. Data from the program were submitted to EPA
describing forklift sales estimates for the 24 nonattainment areas included in NEVES. ITA has
confirmed that similar data are maintained for all truck classes at the national and State levels.
An example of the type of sales data that was submitted by ITA during NEVES is provided
in Table 2-10, which lists forklift orders by lift truck class for the years 1983 to 1990.
According to ITA, these estimates are virtually identical to calendar year shipments, the
»difference being canceled orders during a given year. A given year’s canceled orders,
however, usually become next year’s shipments so that in the long run the order figures are
close to actual shipments. ITA’s Statistical Program can provide data beyond the detail that
is exhibited in Table 2-10, including State level shipments by lift truck class and lift capacity

(which can be translated to a rough measure of horsepower as shown in Table 2-11).

Shipment data contained in ITA’s database are used by manufacturers to evaluate the
performance of their dealers. Shipments are traced by Standard Industrial Classification (SIC)

code allowing manufacturers to determine how many and which types of lift trucks are shipped
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DECEMBER FORM 2 DATA
ORDERS
ITA TRUCK |
CLASS A

1 Electric 10,613 13,498 | 16,165 | 15,809 | 17,392 | 17,895 | 17,312 | 16,303 124,987
2 Electric 5,444 6,733 9,197 8,486 | 10,637 | 12,732 | 11,861 | 10,444 75,534
3 Electric 15267 | 17,845 | 23,114 | 24,094 | 24,874 | 29,053 | 28,517 | 25,020 187,784
4 Gasoline 4,627 6,523 7,360 6,924 7,895 9,698 9,518 7,327 59,962
Diesel 592 1,135 942 1,450 1,665 1,510 1,199 808 9,301
LPG | 1,450 | 18,719 | 19,274 18,227 20,858 | 18,097 | 18,043 | 15,724 140,392
5 Gasoline 4,505 6,650 7,375 7,371 8,744 | 9,831 8,868 7,251 60,595
Diesel 3,087 4,705 4,854 4,750 | 5,670 5,197 4,925 4,579 37,767
LPG 3,324 5,478 5,932 6,191 7,636 1 7,398 7,851 | 18,955 62,765
6 Electric 389 | - 344 422 414 346 261 515 217 2,908
7 Gasoline 244 244 186 118 95 42 47 50 1,026
Diesel ' 590 590 900 711 740 684 754 511 5,480

Source: ITA
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to a given industry. From that information, manufacturers can develop marketing plans. As
a result, the information that is maintained and compiled by ITA through the Statistical
Program is extremely important to manufacturers, and ITA members spend a considerable
amount of resources to develop and maintain the database. Given this expense, ITA has stated
that they will not provide additional data to EPA beyond what was submitted during the
development of NEVES.

National estimates of average annual hours of use were provided to EPA by ITA for forklifts
during the development of NEVES. These estimates can be found in EPA’s NEVES and are
not repeated in this report. The usage data submitted by ITA, as well as their life expectancy
estimate of 8 years, wefe based on a field survey that wa$ conducted during the 1980’s. ITA
strongly stands by their estimate of an 8-year average useful life, as this estimate is used,
according to ITA, by various government agencies, such as OSHA, in their regulatory
analyses. ITA does not maintain nor does it compile vintage specific survival rates or engine

rebuild/replacement data.

ITA’s Statistical Program is potentially an excellent source of detailed information on lift truck
shipment statistics. However, it is apparent that no further information will be provided by
ITA, thus limiting the use of ITA’s shipment information to that which has already been
submitted to EPA. Similarly, ITA has not provided detailed information Jabo‘ut the field survey
from which usage and life expectancy estimates were derived. As a result, the validity of these
data cannot be evaluated. ITA’s data on usage, life expectancy, and lift truck shipments best

serve for comparative purposes, rather than as direct inputs into an emissions model.
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Table 2-11

ITA ANNUAL UNITS BY LIFT CAPACITY/ENGINE HORSEPOWER
(Internal Combustion Engines)

Lift Capacit

(Ibs.)

THRU 6,000 THRU 60 42,500 (80%)
7,000 THRU 15,000 - 61 THRU 90 9,700 (18%)
16,000 THRU 40,000 91 THRU 125 900 2%)

ABOVE 40,000 126 THRU 260 50 (NIL)

Source: ITA
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2.5 INTERNATIONAL SNOWMOBILE INDUSTRY ASSOCIATION (ISIA)

Four manufacturers currently produce snowmobiles for the U.S. market. These are Arctco,
Inc., Bombardier, Inc., Polaris Industries L.P., and Yamaha Motor Company, Ltd.. Of these
all but Polaris are active members of ISIA, the trade organization for manufacturers of

snowmobiles.

All engines used in current and recent model year snowmobiles are of a 2-stroke design and
are exclusively fueled by gasoline. Such an engine design is optimal for snowmobiles because
of the requirement for high performance, or a high horsepower to weight ratio. While some

snowmobiles employ one or three cylinder engines, most have two cylinders.

ISIA provided aggregate historical sales estimates for snowmobiles sold in the U.S. These

estimates are provided below:
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1991 75,000
1990 80,000
1989 A 78,000
1988 65,000
1987 61,000
1986 58,000

1985 | 51,000
1984 59,000
1983 49,000

These estimates are based upon information reported to ISIA by its members, extended to 100
percent of the industry operating in the North American market.> The estimate for model year
1991 included sales as of February 28, 1991. The model year ends on March 31 of every year.

The sales estimates shown above were derived from member company retail sales figures,

INote that the sum of estimated sales presented here is 576,000. Yet in a submittal to the California Air
Resources Board (dated June 1, 1991) ISIA states that an estimated one million snowmobiles are in operation in
the United States. ISIA estimates the average life span of snowmobiles to be approximately 10 years. However,
the sum of sales for the 1982 to 1991 ten year period will unlikely total one million given that the 1983 to 1991
sum is only 576,000. Roy Muth, ISIA’s President and Chief Executive Officer, provided some insight about the
cause of the apparent discrepancy. He stated that the one million population estimate was derived from
information about the expected size of the snowmobile market, rather than through a methodology that is based
on sales or shipment records. Clearly, ISIA’s sales and life expectancy estimates do not support this population
estimate, unless snowmobile sales in 1982 totaled about 424,000 units -- an unlikely case given the relatively low
yearly sales estimates presented above.
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rather than shipment records. Since snowmobile manufacturers are highly vertically integrated,
they are able to track retail sales from their retail distribution networks. Polaris’ retail sales
have been. estimated through a methodology that relies on ISIA’s market knowledge. ISIA
stated that while Polaris’ sales estimates may not be totally accurate, they are consistent with

what ISIA anticipates to be the overall snowmobile market in the United States.

ISIA does not compile retail sales by State. waever, most States require the registration of
snowmobiles operating on public land. These registration figures, provided by ISIA and
presented in Appendix A, can be compared against population estimates derived from other
sources (such as PSR) to assess the validity of the other source’s estimates. Moreover, State
registration distributions can be used as a proxy of sales by State, if one assumes that the
majority of snowmobiles bought in a particular State are used and registered in that State.
Conceptually, registration data can also be used to derive an implied attrition curve. However,
such a derivation requires vintage distributions for both sales and registrations. Although such
a distribution is available for the sales data, ISIA does not maintain registration data by
vintage. Vintage specific registrations may, however, be available from the States directly, but
gathering the information will be resource intensive. Moreover, the issue of unregistered
snowmobiles presents a problem for such an approach to the derivation of snowmobile attrition

Curves.

The number of days, or hours per year, that a snowmobile is operated greatly depends on snow
cover and, thus, fluctuates from year to year. A survey of snowmobile owners conducted by

ISIA during the 1986-1987 season provided the following annual usage data:
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< 10 days 11%
11-20 days  29%
21-30 days 24%
> 30 days 36%.

The usage data shown above was constructed from both Canadian and U.S. survey responses.
Details of the 1986-1987 season ownership and use survey were not available from ISIA.
Since then, however, ISIA conducted anothér survey during the spring of 1992 entitled U.S.
Snowmobile Ownership Survey. ISIA provided the following discussion about the survey

procedure and responses:

Given that ISIA estimates that over one million people constitute the population of snowmobile
owners throughout the U.S., to survey this population at a 95 percent confidence level, 386
usable surveys were needed by ISIA. In an attempt to achieve this number of responses, 3000
survey/questionnaires were mailed out for the spring 1992 survey.

Returns numbered 625, a 20.8 percent response rate. Data used to describe snowmobile usage
in the U.S. were derived from 385 survey responses. The number used closely approximated
the necessary 386 surveys needed to attain a 95 percent confidence level, plus or minus five
percent.

According to ISIA, the spring 1992 ownership survey showed that sixty-one and three tenths
percent of the respondents indicated that one or two people operate snowmobiles in their
households. Thirty-eight and seven tenths of the respondents reported three or more operators
(n=380). The majority of respondents (66.2 percent) indicated less than 30 days of usage per
year>whereas 23.3 percent indicated more than 30 days of use per year (n=382). Fifty-nine and
two tenths percent rode over 500 miles annually (n=382). Seventy and nine tenths percent of
the respondents indicated that more than half of all mileage traveled was accounted for on the
weekend (n=378). Seventy-seven percent of the respondents reported that over 50 percent of
the mileage traveled takes place during daylight hours (n=379). The mileage traveled while
carrying a passenger was less than 51 percent according to 93.9 percent of the respondents
(n=380).

Activities for which snowmobiles were used included trail riding/touring (93.8 percent),
followed by family outings and play area riding (38.4 percent each), pleasure racing (27.5
percent), and ice fishing/hunting (18.4 percent) -- multiple answers were allowed.
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For the snowmobile most often ridden by the respondents, 25.5 percent got over 15 miles per
gallon of gasoline whereas 50.5 percent reported getting 10-15 miles per gallon (n=380). Fuel
consumption was important to 63.8 percent of the respondents whereas 36.2 percent reported
that it was not an important factor in their riding decisions (n=381). Thirty-six and seven tenths
percent of the respondents indicated the use of between 26 and 100 gallons of gas per year for
the most often used snowmobile while 24.3 percent of the respondents did not know annual fuel
consumption figures (n=379). For all snowmobiles in a household, 49.3 percent of the
respondents reported using less than 150 gallons of gasoline per year, while 25.6 percent
reported that they did not know the amount of gasoline consumed (n=375).

When respondents were asked if they take overnight trips, 22.1 percent reported taking 1 to 2
overnight trips in the past 12 months. Another 23.4 percent took 3 to 5 trips. Thirty-seven
percent reported taking none (n=384). Of those taking overnight trips, 51.8 percent stayed no
more than 2 nights away from home. On a one-day trip or less, 26.4 percent of the respondents
reported traveling less than 25 miles one way while 58.5 percent reported traveling less than 51
miles one way (n=371). On overnight trips, 18.2 percent of the respondents reported that they
travel less than 51 miles one way while 55.1 percent reported traveling over 100 miles one way.

In order to transport their snowmobiles to where respondents ride most often, 19.8 percent rode
the snowmobile, 73.2 percent used a trailer and 7.0 percent used a pickup truck (n=384).

In addition to the discussion presented above, ISIA also stated that neither survey (i.e., the
1986-1987 or the 1992 survey) directly provide usage information at the regional level. ISIA

has not investigated this issue. Moreover, a copy of the questionnaire was requested but not

provide by ISIA.

ISIA has also conducted consumer surveys over the last 5 years from which useful life
estimates were derived. At first, manufacturers and ISIA believed the average expected life
span of snowmobiles to be 7 years. But survey data showed that a significant number of older
snowmobiles remained in service. As a result, ISIA has revised their life expectancy estimate

to 10 years, although some snowmobiles have been found to last as long as 15 years.

As with most other nonroad equipment associations, vintage specific attrition rates and

rebuild/replacement rates were not available from ISIA or from member manufacturers.
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2.6 MOTORCYCLE INDUSTRY COUNCIL (MIC)

MIC is a non-profit national trade organization representing manufacturers and distributors of
motorcycles, motorcycle parts and accessories, and members of allied trades. Products
represented by this association include on-highway motorcycles, scooters, all terrain vehicles
(ATV’s), and off-highway motorcycles. Of these, ATV’s and off-highway motorcycles are

considered to be nonroad vehicles and, thus, apply to this study.

Extensive information is available from MIC’s 1991 Motorcycle Statistical Annual on ATV’s
and off-highway motorcycles. This publication is the single most complete public source of
data for these nonroad vehicles. Estimates are available on model year retail sales by engine
size (which give some'»indicatién of horsepower ranges) and major brands. In addition, current
in-use populations by State are provided, as well as vintage specific attrition rates, historical
registrations, imports by country and engine displacement, and average annual mileage

estimates.

MIC has developed a rigorous, s_cientiﬁc approach to estimate off-highway motorcycle and
ATV sales, usage, and attrition. The underlying sources for these estimates include
manufacturer wholesale shipment records, retial outlet audits, and results from an extensive
survey conducted every five years by Burke Marketing Research. MIC recently submitted the
following detailed description of the processes that are employed to estimate vehicle sales and

vintage specific attrition rates.

Data published by MIC regarding retail sales estimates of vehicles used off-highway are based
on three sources:
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1) The MIC Retail Sales Report which is based on warranty
registration data provided by Honda, Yamaha, Kawasaki, Suzuki and
Harley Davidson (which account for over 90 percent of total retail
sales). The MIC also conducts a physical audit of a sample of dealers
throughout the U.S. to determine the ratio of warranty registrations to
retail sales about every two years.

2) R.L. Polk Registrations - New motorcycle registration statistics are
purchased from R.L. Polk & Company. These are useful for
estimating sales of brands not included in the MIC Retail Sales
Reporting System.

3) MIC Manufacturers Wholesale Sales reports and other
miscellaneous data are used to verify that sales estimates are in line,

Vehicles in use are estimated from sales data each year and adjusted using an operability,
survival probability rate. The operability rate is updated every five years from results of the
Survey of Motorcycle Ownership and Usage conducted by Burke. Operability rates by model
type are based on the percent of the vehicle population by age of vehicle compared to the
number of vehicles sold new each year. A separate analysis of the operability rate was done
in 1980 and has been updated for 1985 and 1990.

Burke’s survey results are employed to determine national and State level off-highway and
ATV populations and usage, as well as vintage specific survival probability rates (as mentioned
above). MIC’s State level population, annual usage, and seasonal usage estimates derived from
‘Burke’s survey are provided in Appendix B, as well as a detailed description of the surveying
methodology that was employed by Burke Marketing Research. In sum, a total of 1,896
telephone interviews of motorcycle3 owners and 1,204 interviews of households not currently
owning a motorcycle were conducted during 1990 using the Super Survey Sampling National

Probability Sample (NPS).

Table 2-12 and Figure 2-1 summarize sales and attrition data from the 1991 Motorcycle

Statistical Annual. JFA recommends that MIC data be used as the basis for developing the

*Includes on-highway and off-highway motorcycles and ATVs.
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TABLE 2-12

ESTIMATED NEW RETAIL SALES OF
OFF-HIGHWAY MOTORCYCLES AND ATVs

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

199,000°
226,000
233,000°
292,000
244,000°
247,000 -
260,000
283,000
326,000
332,000
313,000
370,000
165,000
155,000
150,000
145,000
125,000
100,000
85,000
70,000
84,000

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
250,000
425,000
550,000
550,000
480,000
405,000
290,000
200,000
145,000

* Sales estimates include both off-highway motorcycles and ATVs units.

Source: Motorcycle Industry Council
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FIGURE 2-1
VINTAGE ATTRITION RATES FOR ATVs
AND OFF-HIGHWAY MOTORCYCLES
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data matrices needed for emission estimates and forecasts of off-highway motorcycles and
ATVs, since sales, usage, and scrappage data on these equipment types are not readily available

from other sources.

Detailed sales breakdown by ehgihe type (Le., two or four stroke) are unavailable. However,
information compiled in 1990 by MIC for California indicated that 28.92 percent of the in-use
California population was 2-stroke powered, while the remaining 71.08 percent of the in-use
fleet was powered by 4-stroke engines. These estimates included only recreational off-highway
populations and ATVs, and excluded closed course, competition (motocross) motorcycles,
which are virtually all powered by’ 2-stroke engines. MIC’s statistical annual also provides
some generalized data on 2-stroke versus 4-stroke sales splits. However, the splits presented -
in that publication do not distinguish between motorcycle types (i.e., on-highway, off-highway,

dual purpose, or ATV’s).

MIC estimates off-highway motorcycle usage in the U.S. to be an average of 313 miles per
year. ATV usage is estimated to average 263 miles per year. These estimates were derived.
from Burke Marketing Research’s 1990 Survey of Motorcycle Usage and Ownership
conducted for MIC in 1991. The survey results were recently provided to JFA and further
indicate that the riding season, for ATV’s is year-round, whereas off—highv;/ay motorcycle usage
follows a warrﬁ weather Iﬁattem. In addition, an estimated 66.5 percent of off-highway
motorcycle usage and 65.9 percent of ATV usage occurs on weekends. Days ridden annually

average 51.2 for off-highway motorcycles and 81.1 for ATV’s, according to Burke’s survey.

Data on engine rebuild/replacement rates are not available from MIC or from their member

manufacturers. However, it is known that many enthusiasts routinely refresh (replace rings
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and/or pistons) the top end of their 2-stroke motorcycles between riding seasons. On the other

hand, many others, notably 4-strokes, see little or no major maintenance during their life spans.
2.7 EQUIPMENT MANUFACTURERS INSTITUTE (EMI)

EMI has been extensively involved in EPA’s [Srocess of characterizing emissions from nonroad
sources. EMI is the principal association in the U.S. representing manufacturers of agricultural,
construction, forestry, material handling, and utility equipment. A total of 160 equipment
manufacturers and 140 associates and suppliers are members of EMI. Their input was essential
in deriving EPA’s NEVES inventory B estimates, as they provided population estimates on
construction, agricultural, and light commercial equipment, and estimates on average hours of

annual use.

EMI’s estimates of equipment populations do not, however, rely on a detailed profile of
equipment sales, scrappage, and engine rebuild/replacement rates. For example, agricultural
equipment population estimates submitted to EPA for NEVES were taken from the 1987
Agricultural Census conducted by the U.S. Department of Commerce, Bureau of the Census,
which -collects survey data for motor trucks, farm tractors, combines, cotton pickers/cotton
strippers, mower conditioners, and pick-up balers. Of these, only tractors, combines, and
cotton pickers/cotton strippers are considered as nonroad vehicles. A detailed description of
the survey methodology employed by the Bureau of the Census for the 1987 Census of
Agriculture is presentéd in Appendix C. Estimated equipment populations are available from

this source at the national, State, and county levels.

Similarly, EMI’s estimates of construction equipment populations used publicly available data

from a 1987 MacKay & Company’s study for Construction Equipment Magazine, which
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reported the estimated total national population by machine type. EMI states in their letter to
John German (EPA) dated July 30, 1991 the following observation which indicates their
rationale for employing this data source. "This source [MacKay & Company’s data] was the
only one available to our knowledge. Estimating machine populations would be very difficult
because of the lack of a continuous time series of retail sales over a long period of years. The
industry has collected such data only since 1980, a period of time too short for making

population estimates."

Original sales data available from EMI are generally limitéd to the type shown in Table 2-13
for farm wheel tractors. These sales estimates were compiled from EMI’s public reports, a
summary example of which is provided in Table 2-14. These reports summarize manufacturer
specific sales that are submitted to EMI and can be used to compile information similar to that
shown in Table 2-13. However, much effort will need to be expended to develop State level
historical sales by horsepower ranges for farm wheel tractors and historical State level sales
for the other types of agricultural equipment included in EMI’s public reports. Moreover, JFA
has only received detailed State sales recqrds for 1987 and 1988 from EMI, although similar

records should be available for other years.

EMI’s statement regarding the availability of sales data for construction equipment implies that
such information is maintained by manufacturers, but is not likely to be provided to EPA or
its contractors. EMI has stated that sales information beyond that available from their public
reports will not be provided because of proprietary reasons. Similarly, data on scrappage and
engine rebuild/replacement rates are not available directly from EMI or from its member
manufacturers. Information provided by EMI on annual usage is included in EPA’s NEVES,
so it is not reviewed in this report. However, it should be noted that usage data provided by

EMI were also directly derived from usage information found in MacKay & Company’s study.
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Table 2-13

Farm Wheel Tractor Retail Sales By State, 1985-1989

Units
1985 1986 : 1987 1988 1983
2-wheel  d.wheel Tota 2wheed Gwheed Toll 2-wheel  4-wheel Tatat 2-wheel  4-wheel Total 2.wheel  d-wheel Total
State Drive Orive  Teactars  Orive Ocve  Tractors Drive Orive  Tractors  ODrive Diive Tractors  Drive Orive  Tractors
Alabama 2872 2 281 3,041 - o0 2,943 1 2944 2.959 2 2,961 4 2824 2878
Alasha.... 39 - 19 2 - 22 20 - 20 12 - 12 - 18 18
Arizona .. 1,240 29 1,269 657 16 613 638 2 640 611 8 685 20 805 825
Arkansas ... 3,683 10 3753 3.154 SS 3209 3,083 k11 e 3145 105 3,250 178 3442 3620
Cafifocaia... 4,931 1L 5,005 5,138 LE] s2l 4970 49 5.019 5.961 81 6,050 235 S9N 6,207
Colorado ... 983 89 1.012 n S0 161 682 59 M1 150 98 848 109 195 304
Connecticut » ns 1 116 937 - 937 1,091 | 1.092 1.065 - 1,065 - 674 64
Delaware..... 286 ] 293 351 [ 357 320 [} ¢ - 389 12 381 17 409 426
Flocida ... .. 4548 30 4573 4132 3l 4,763 4315 b} 1430 4615 68 4683 98 4235 4313
Georgia .. 5.242 S s.24 5,071 6 5.083 S.1713 3 5176 4644 S 4649 11 4,491 4,502
Hawaii ... 126 9 13§ 142 4 146 149 4 193 194 2 196 4 206 210
{daho...... 186 83 869 483 35 518 (b)) 17 S14 490 23 513 N 805 876
Ilinois.. Rk 252 3579 3,182 155 3y 3.204 116 3320 3.070 173 3243 2 3,364 3,686
{adiana 2,789 13 2902 2,184 68 2892 2712 {6 2158 2348 100 2.448 195 2634 2889
fowa . 1,894 68 1,962 2,022 69 2,091 243 64 2497 2516 Ht 2621 - 16l 2,489 2,650
Kansas..... 1,139 248 1,987 1.585 134 L7119 1.591 132 1,123 1.8 268 2,046 293 1,767 2,060
Kentucky ..... 1,044 23 3,067 2643 il 2654 2519 8 252 Tig 14 2520 k] 2923 2,957
Lauisiana _. . 349 66 3485 2,602 15 2617 2430 23 2453 .. 66 2218 19 2291 2315
Maiae ........ 625 - 625 806 - 806 824 - 824 - W3 - 903 1 695 696
Maryland .......... - 2139 3 2,142 2,081 1 2,082 2.219 2 2281 2022 3 2025 8 1863 . 1877
183 - 183 999 - 939 1,188 - 1,188 1.043 2 1,045 - 650 650
Michigan ........ .. 2915 1L 3,049 3051 51 3102 2,624 34 2658 2.782 56 2838 . 104 213 2817
Minnesota... . LNna 202 1916 1,651 183 1,834 1.816 153 1.969 L k22 2,004 n 1.965 2216
Mississippt 3 20 3192 2516 i 2523 2317 16 2333 2.351 21 231 k)| 24N 2,502
Missouti.. 3.159 kN 3194 3.290 38 3328 3.266 a 3.309 3.268 97 3,365 s 3,056 3475
Montana 602 122 124 k4] 103 46 340 16 313 7 19 426 7 43 590
Nebeaska 963 63 - 1,02 1,258 66 1324 1,314 64 1378 1.585 90 1675 146 1614 1.760
13 [ 117 102 2 104 9% 1 100 87 1 88 3 [ 114
96 . - 946 1.139 - 1139 1,293 - 1.293 L 1 1,118 1 125
1.062 1 1,063 1.275 - 1.215 1397 - 1337 1.395 1 1,396 [ 1.068
529 18 $47 418 9 Q] 444 S 449 156 6 - 462 9 455
New York.... anm 21 3738 4,065 r{] 4.089 404 [ 4080 393 16 3953 K} 3410 3,
North Cacolina 4478 9 4,487 451 ] 4518 5334 3 5.331 5218 4 5.222 V) 4,955 4,982
North Dakota. 917 351 1.268 892 292 1,184 1,092 223 1315 623 285 908 397 805 1,202
Ohio............ 451 56 4,593 4,364 67 4,431 4276 25 4301 3.758 33 39 85 3.283 1.868
Oklahoma 2,203 167 2,370 1.899 82 1,981 1.857 81 1938 1728 164 1,893 208 1682 1.890
Oregon.... 1.606 36 1,642 1,699 9 1,133 1579 1 1.590 1.612 28 1,640 60 1720 1,780
Peaasylvania... 4,095 16 4111 4524 15 4539+ (600 9 169 4,462 [} 4413 18 4007 4,025
Rhode tsland .. 9] - 97 117 - 1 119 - 119 119 - 115 - 83 83
South Caralina PA R S 2,176 20313 i 2034 212 2 2129 2646 S 2,651 8 2,465 2413
South Dabkota.. 809 158 967 934 149 1,083 1.130 1ns 1.248 837 179 1.0i6 3 1,023 1.246
Teaqessee... 4522 16 4538 4207 13 4,220 wun 6 1478 4015 15 4030 34 3814 3.848
Texas.. 13.252 192 13,444 9.849 1 9.926 8183 95 8218 6.839 150 6.989 146 6.718 6.86¢
625 6 631 480 4 484 308 I 309 283 S 288 8 342 350
600 2 602 625 - 625 639 - 639 612 - 612 1 580 S8t
3253 S 3.258 3,309 6 3315 3.704 1 3.70% 3 2 I k| 1579 3.582
1,652 83 1,135 1.450 39 1,489 1,433 30 1.463 1325 53 1378 87 1672 1.714
685 - 685 925 i 926 850 - 850 685 - 689 1 631 632
2615 60 2675 2225 4 2.266 1.900 23 1923 1.844 40 1.884 s9 - 231 24N
168 18 186 149 ! 156 i1 8 139 10% 12 " 25 165 190
13 - 1 29 - 29 - 183 2 185 368 | 369 1° 94 9
. 306 - 306 250 - 250 529 - 529 835 - 835 S 509 519
. 112,761 2,912 115,673 106,758 2,037 108,795 105531 1.69) 108.18¢ 104017 2729 105,748 4,151 102,419 106,570

Saurce: Equipment Manutacturers (nstidute (formery Farm & ladustiial {quipment lastitute). Figwes ¢a not include Lacdea tracions mates bllers or Conteactony alf highwiy equipment
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Table 2-14
EXAMPLE OF EMI’S PUBLICLY AVAILABLE
PERIODIC SALES REPORT

Farm Wheel Tractors:

2-Wheel Drive
Under 40 HP 2,401 3264 -26.44% 46,926 54,741 -14.28%
40 & Under 100 HP 2,633 2455 7.25% 34,910 33,160 5.28%
100 & Under 140 HP 609 465 30.97% 5214 4,320 20.69%
' 140 HP & Over 1,834 1332 37.69% 15,369 11,802 30.22%
Total 2-Wheel Drive 7,477 7,516 -0.52% 102,419 104,023 -1.54%
4-Wheel Drive
Under 200 HP 69 123 -43.90% 1,125 998 12.73%
200 HP & Over ' 316 171 84.80% 3,026 1,731 74.81%
Total 4-Wheel Drive 385 294 30.95% 4,151 2,729 52.11%
TOTAL FARM WHEEL 7,862 7,810 0.67% 106,570 106,752 0.17%
TRACTORS
Combines (Self-Propelled) 1,012 505 100.40% 9,110 5,995 51.96%
Rectangular Balers 203 154 31.82% 7,123 5,735 24.20%
Forage Harvesters 116 70 65.71% 2,801 2,405 16.47%
(Shear Bar Type)
Windrowers (Pull Canvas 107 83 28.92% 2,121 1,606 32.07%
& Power Units) _
Mower Conditioners 339 401 -15.46% 13,152 11,043 19.10%
Combination Grinder-Mixers 365 326 11.96% 2,485 2,656 -6.44%
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MacKay’s study is reviewed in Section 3 of this report.

The potential usefulness of EMI’s original sales data for various agricultural equipment is
potentially great. Once EMI’s public reports have been thoroughly reviewed and summarized
into State level sales by equipment type and horsepower ranges (at least for farm wheel
tractors), EMI’s sales information can be employed as validation data or as baseline data from
“which gasoline and diesel, as well as 2-stroke and 4-stroke,’ sales estimates can be derived.
However, in order to develop population estimates from these sales estimates, vintage specific
attrition rates are necessary. Moreover, the feasibility or cost-effectiveness of undertaking such

a resource intensive task needs to be further evaluated.
2.8 OTHER INDUSTRY ASSOCIATIONS

JFA also contacted additional industry associations to request data on sales, scrappage, and
engine rebuild/replacement rates. Those contacted include the Engine Manufacturers
Association (EMA), the Construction Industry Manufacturers Association (CIMA), the Outdoor
Power Equipment Aftermarket Association (OPEAA), the National Equipment Servicing
Dealers Association (NESDA), the Engine Service Association (ESA),‘ the Associated
Equipment Distributors (AED), and the North American Equipment Dealers Association
(NAEDA). The latter two were suggested as possible sources-by EMI.

EMA and CIMA were, and continue to be, involved in the process of estimating emissions
from nonroad sources. However, each has provided limited data on the parameters that are
needed for an emissions model. EMA’s input has concentrated on: helpful qualitative
descriptions of the nonroad engine industry; characterizations of nonroad engine duty cycles;

recommendations on the selection of representative test procedures, baseline emission factors,
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and actual measured emissions; regulatory approaches; and descriptions of possible emission
control technologies. CIMA, on the other hand, submitted construction equipment populations
estimates by horsepower ranges. However, the estimates that were provided were directly
taken from the 1987 MacKay & Company study. Letters were sent to both of these
associations asking for detailed data on scrappage, sales, and engine rebuild/replacement rates.

But, their answers confirmed our expectations that they maintain no data on these issues.

The other associations that were contacted by telephone provided no useful data on any of the
parameters that are needed. OPEAA, NESDA, and ESA were targeted with the hope that they
.would at the very least provide anecdotal data on scrappage and/or engine rebuild/replacement
rates. Unfortunately, they referred data requests to the other associations reviewed in Sections

2.1 through 2.7.

EPA/OAR 2-43  Nonroad Mobile Source Sales and Attrition Study.
Identification and Evaluation of
Available Data Sources -- Final Report



Jack Faucett Associates - 444-1 ) February 1993

SECTION 3:
SOURCES OF DATA OTHER THAN INDUSTRY

3.1 OVERVIEW

Since useful information on equipment sales, usage, attrition, and engine rebuild/replacement
rates is not fully exhaustive from industry sources, other possible sources of relevant
information were researched. These alternative sources include reports prepared by contractors
and other investigative parties for government, data available from MacKay & Company,
anecdotal information on scrappage and engine maintenance available from "field" sources
(such as equipment rental firms, service dealers, etc.), and equipment shipment data available
from the Bureau of the Census for construction, farm, and lawn and garden equipment.
Estimates on tHe relevant parameters that are available through th_esé"" sources can be used as
benchmarks against which industry data and information compiled by Power Systems Research

(PSR) can be compared. This section reviews these alternative sources of information.
3.2 CONSULTANTS’ REPORTS TO GOVERNMENT

With the goal of expanding the number of possible data sources on nonroad equipment sales,
attrition, usage, populations, emissions, and other relevant factors, JFA conducted a literature
search to identify reports on nonroad emissions. This search identified various nonroad studies
that were conducted by consultants in recent years. The following were found to have useful
information and are reviewed in this study: 1) Inventory of Emissions from Non-Automotive
Vehicular Sources, prepared by KVB, Inc. for the California Air Resources Board (ARB).
dated February 1980; 2) Status Report: Emissions Inventory on Non-Farm (MS-1), Farm
(MS-2), and Lawn and Garden (Utility) (MS-3) Equipment, prepared by ARB, dated July
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1983; 3) Feasibility and Cost-Effectiveness of Controlling Emissions from Diesel Engines
in Rail, Marine, Construction, Farm, and Other Mobile Off-Highway Equipment, prepared
by Radian Corporation for the U.S. EPA on February 1988; 4) Feasibility of Controlling
Emissions from Off-Road, Heavy-Duty Construction Equipment, prepared by Energy and
Environmental Analysis, Inc. (EEA) for ARB, dated December 1988; and 5) Technical
Support Document for California Exhaust Emission Standards and Test Procedures for 1994
and Subsequent Model Year Utility and Lawn and Garden Equipment Engines, prepared by
Booz, Allen, & Hamilton (BAH) for ARB during 1990. Reports submitted by consultants
during the development of NEVES were not reviewed for this study.

KVB’s 1980 Report to ARB

The purpose of this study was to develop methodologies by which emission inventories from
construction vehicles, agriéultural vehicles, industrial vehicles, and marine vessels could be
estimated for California and/or the South Coast Air Basin (SCAB). Separate methodologies
were developed for each of the equipment categories described above. However, none of these
relied on population estimates developed from sales and scrappage daté.. As a result, the only
relevant information available from this study are out-dated California specific usage rates and

fuel consumption rates for selected construction, agricultural, and industrial equipment.

ARB’s 1983 Report

This ARB report estimates emission inventories for construction, agricultural, and lawn and
garden equipment. The methodologies to calculate these inventories rely on equipment

populations, load factor, annual hours of use, average horsepower, and emission factor

EPA/OAR _ 3-2 Nonroad Mobile Source Sales and Attrition Stud
Identification and Evaluation «f
Available Data Sources -- Final Report



Jack Faucett Associates — 444-1 February 1993

estimates. Useful information is available on load factors, usage, average horsepowers, and

scrappage.

For construction equipment, population estimates were derived from U.S. Census data on
construction Machinery (Form MQ-35D). Shipment data was compiled for 1969 through 1979,
and a ten year life span was used to calculate the active populations of 24 types of construction
equipment. This ten year life span estimate reflected manufacturer comments provided to ARB
during that study. ARB staff also consulted with several construction firms to verify
manufacturer lifetime estimates. . At that time, those firms claimed that given two to three

engine overhauls in a ten year span, a ten year useful life span was representative.

Farm. equipment population estimates were derived using EMI’s (then FIEI) sales data for
various types of equipment. These sales estimates were combined with anecdotal estimates of
scrappage rates. The useful life expectancy for 2-wheel and 4-wheel drive tractors were given
as 16 and 10 years, respectively. While that of combines, windrowers, and forage harvesters,
were estimated at 16 years, 13 years, and 11 years, respectively. These estimates were based
on individual manufacturers’ estimates, associations’ estimates, and ARB staff communications

with equipment dealers.

Lawn and garden equipment populations were estimated using a combination of Census
shipment data for internal combustion engines, shipment data for individual types of lawn and
garden equipment, estimated sales splits to commercial and residential users derived from
information supplied by manufacturers, associations, and estimates of equipment useful lives
and attrition. Three sources of information were used to derive the attrition rates employed by
ARB in that report: 1) uncited Trendex reports concerning walk-behind lawnmowers and riding

mowers/lawn tractors, 2) an uncited Kearney report concerning chainsaws, and 3) attrition
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factors supplied by an unidentified major manufacturer of small utility gasoline-powered

engines. The attrition factors used by ARB are shown later in this section in Table 3-3.
The information available in this ARB report on attrition, usage, and other emission parameters
is extremely useful. Although somewhat outdated, ARB’s estimates can be used as baseline

data or validation data for estimates derived from other sources.

Radian’s 1988 Report to EPA

This report provides some useful information on diesel engines employed in agricultural,
construction, and industrial applications. For this study, agricultural equipment populations
were supplied by EMI (formerly FIEI), while estimates on average horsepower and hours of
usage per year are based on a study conducted by Environmental Research and Technology,
Inc. (ERT) entitled Feasibility, Cost, and Air Quality Impact of Potential Emission Control
Requirements on Farm, Construction, and Industrial Equipment in California (1982). JFA
has been unable to obtain a copy of this ERT report, but we anticipate that useful information
may be available from it since Radian uses their usage and horsepower estimates for
construction and industrial equipment as well. On the other hand, MacKay & Company’s

population estimates were used by Radian for construction and industrial equipment.

Radian’s report provides no information on sales, scrappage, or engine rebuild/replacement
rates. However, their population, usage, load factor, and horsepower estimates can be used to

compare similar data available from other sources.
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EEA’s 1988 Report to ARB

EEA’s report on emissions from heavy-duty construction equipment operating in California is
a good source of independently derived estimates of vintage specific attrition rates and annual
hours of use for the heavy-duty construction category (i.e., equipment with engines above 50
-horsepower). During the course of that study, EEA conducted a small survey of major
construction contractors, State and local agencies, and equipment rental agencies operating in
California to determine the number of construction vehicles by horsepower ranges owned by
these entities, estimates of typical useful life, and average annual usage data. Between 50 and
60 survey questionnaires were mailed, of which 20 to 25 responses were received by EEA.
Results from the responses indicated the average life of a backhoe/loader to be 10 years, while
that of a roller/compactor to be 9 years. While many contractors reported the average life of
their equipment to be 15-20 years, others reported average equipment lives of 5, 7, or 10 years.
These lower estimates may reflect duration of ownership, rather than useful life, since many
contractors resell their equipment. County and city governments were found to keep their
equipment for much longer periods of time. Based on the information from the survey, EEA

<

estimated the average life of construction equipment, as an aggregate, to be 13 to 15 years.

EEA also constructed vintage specific attrition and usage rates for this ARB report. Scrappage
rates were based on anecdotal information, and are reproduced (along with usage rates) in
Table 3-1. EEA’s scrappage curve shows a mean life of 15 years. EEA’s vintage specific
usage rates were also derived from anecdotal information. Cohstruction companies interviewed
by EEA indicated new equipment usage to be extensive in the first 8 to 10 years of its life,
while EEA’s survey indicated that equipment older than 20 years was used 700/800 hours per

year, about one-half of the EEA’s estimated new equipment usage of 1400 hours per year.
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Table 3-1

CALIFORNIA HEAVY CONSTRUCTION EQUIPMENT
SURVIVAL AND USE RATES BY VINTAGE

1 1.00 1400
2 0.98 1400
3 096 1400
4 0.94 1400
5 0.92 1400
6 0.90 1400
7 0.88 1400
8 0.86 | 1300
9 0.84 1200
10 0.80 1100
1 0.75 1000
12 0.70 1000
13 0.65 1000
14 0.60 1000
15 0.55 1000
16 0.50 1000
17 0.45 950
18 0.40 900
19 - 0.35. 850
20 | 030 800
21 0.27 750
22 0.24 700
23 0.21 700
24 0.18 700
25 0.15 700
26 0.12 700
27 0.09 700
28 0.06 700
29 0.04 700
30 0.02 700

Source: Energy and Environmental Analysis, Inc. (EEA)

3-6
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BAH’s 1990 Report to ARB

The technical support document prepared by BAH for ARB’s utility and lawn and garden
equipmentA engines emissidns study provides detailed information on national shipment data,
residential versus commercial sales splits, attrition factors, annual hours of usage, and average
horsepowers derived by various sources for the most common types of lawn and garden
equipment.. Unfortunately, data on engine rebuild/replacement rates are not available from

BAH’s report.

BAH’s report provides historical (1981 to 1989) national shipment data for 14 types of lawn
and garden equipment. OPEID’s shipment data for walk-behind mowers, front engine riding
mowers, rear engine riding mowers, garden tractors, tillers, and snow throwers were used in
BAH’s analysis.. Sales estimates for general utility equipment were compiled under the
assumption that general utility engine sales average between 6 percent and 8 percent of the
total lawn and gardeh sales (i.e., shipments) provided by OPEI. Finally, national sales
estimates for shredders/grinders, specialized turf care equipment, blowers/vacuums,
edgers/trimmers, and chainsaws were developed from a combination of Census’ Current
Industrial Reports -- Farm Machinery and Lawn and Garden Equipment -- and data obtained
from OPEI’s Utility Equipment Market Survey, which reiterates data already presented in
Section 2.2 of this report. Table 3-2 provides BAH’s national sales estimates for those

equipment types not presented in Table 2-1.

BAH’s report also provides useful information about the breakdown of sales by commercial
and residential (or consumer) end users. BAH analyzed data provided by Briggs & Stratton,
OPEI, ARB, and Heiden Associates to arrive at their estimates. As a summary,

consumer/commercial splits available from various sources are provided below.
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Table 3-2

U.S. SALES OF SELECTED GASOLINE POWERED ENGINES

LESS THAN 25 HORSEPOWER, 1981-1989

PRODUCT

CATEGORY

GENERAL UTILITY
SHREDDERS/GRINDERS
SPECIALIZED TURF CARE
4-CYC BLOWERS/VACUUMS
4.-CYC EDGERS/TRIMMERS
2-CYC EDGERS/TRIMMERS
2-CYC BLOWERS/VACUUMS

CHAIN SAWS

9,776

143,986

308,595
285,682

1,323,800

621,696

16,330

14,168

10,103

184,363

568,131

525,948

1,560,249

610,184

23,239

12,688

3,996

169,916

717,279

664,022

1,261,545

689,620

34,229

14,277

8,598

141,100

828,000

766,522

1,121,000

727,678

55,770

24,952

5,742

164,313

1,713,000

1,124,579

1,252,000

754,936

67,211

49,015

9,630

136,500

1,847,000

951,472

1,152,000

827,070

59,454

24,359

10,285

153,600

2,102,000

991,854

1,193,000

806,910

72,330

38,046

14,323

170,400

2,314,000

1,393,710

1,155,000

765,074
77,405
31,108
16,342

185,888

2,542,000

950,868

1,294,000

SOURCE: BAH
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Walk-Behind Mowers 90% 90% 90% N/A 88%
Riding Mowers 75% 100% 75% N/A 95%
Tillers 60% 60% 50% N/A 60%
General Utility 50% 0% 50% N/A 25%
Chainsaws~ ‘ N/A N/A 90% 75% 75%
Misc. L & G Equip. 50% 60% 90% N/A 60%
Misc. 2-Strokes N/A N/A ‘N/A 85% 85%

The attrition factors used by BAH to estimate equipment populations and emissions were taken
directly from ARB’s 1983 report entitled Status Report: Emissions Inventory on Non-Farm
(MS-1), Farm (MS-2), and Lawn and Garden (Utility) (MS-3) Equipment and are shown in
Table 3-3. In addition, some useful comparisons between various estimates of average

lifespans are made in the BAH report.

The BAH report also provides useful information on 2-stroke versus 4-stroke splits, annual use,
load factors, and average horsepowers for the equipment types included in their study. BAH's
estimates are based on data available from OPEI, CIC Research, ARB, and Heiden Associates.

Table 3-4 summarizes BAH’s estimates of these parameters.
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Table 3-3
RESIDENTIAL AND COMMERCIAL ATTRITION FACTORS
FOR SELECTED LAWN AND GARDEN EQUIPMENT
RESIDENTIAL USE ATTRITION FACTORS

PRODUCT
CATEGORY

0l-f

WALK BEHIND MOWERS
RIDING MOWER (FRT ENG)
RIDING MOWER (REAR ENG)
GARDEN TRACTOR

TILLERS 0.32 0.40 0.48 0.58 0.69 0.79 0.89 0.96 1.00 7.04
SNOWTHOWERS 0.14 0.23 0.32 0.42 0.54 0.69 0.83 0.94 1.00 5.41
GENERAL UTILITY 0.32 0.40 0.48 0.58 0.69 0.79 0.89 0.96 1.00 7.04
SHREDDERS/GRINDERS 0.32 0.40 0.48 0.58 0.69 0.79 0.89 0.96 1.00 7.04
4-CYC BLOWERS/VACUUMS 0.32 0.40 0.48 0.58 0.69 0.79 0.89 0.96 1.00 7.04
ACYC EDGERS/TRIMMERS 0.32 0.40 0.48 0.58 0.69 0.79 0.89 0.96 1.00 7.04
2-CYC EDGERS/TRIMMERS 0.07 0.16 0.24 0.37 0.59 0.83 0.94 0.98 1.00 5.21
2CYC-BLOWERS/VACUUMS 0.07 0.16 0.24 0.37 0.59 0.83 0.94 0.98 1.00 5.21

CHAIN SAWS 0.07 0.16 0.24. 0.37 059 | o083 0.94 098 | 1.00 5.21




1-£

Table 3-3, cont.

COMMERCIAL USE ATTRITION FACTORS

PRODUCT

CATEGORY' - [ 198Y 7] 1982 | 1983 | 19¢ 98

WALK BEHIND MOWERS 007 | 010 | 024 | 048 | 079 | 1.00 2.68 ,
RIDING MOWER (FRT ENG) 0.04 0.08 0.10 0.18 0.32 0.48 0.69 0.89 1.00 3.78
RIDING MOWER (REAR ENG) 0.04 0.08 0.10 0.18 0.32 0.48 0.69 089 | 1.00 3.78
GARDEN TRACTOR 0.04 0.08 0.10 0.18 0.32 0.48 0.69 0.89 1.00 3.78
TILLERS 0.14 0.23 0.32 0.42 0.54 0.69 0.83 0.94 1.00 5.41
SNOWTHOWERS 0.14 0.23 0.32 0.42 -0.54 0.69 0.83 0.94 1.00 5.41
GENERAL UTILITY , 001 | 007 | 024 | 059 | o094 | 1.00 2.85
SHREDDERS/GRINDERS 014 | 023 | 032 | 042 | 054 | 069 | 083 | 094 | 1.00 5.41
SPECIALIZED TURF CARE 0.04 0.08 0.10 0.18 0.32 0.48 0.69 0.89 1.00 3.78
4-CYC BLOWERS/VACUUMS 0.07 0.10 0.24 0.48 0.79 1.00 2.68
4CYC EDGERS/TRIMMERS 0.07 0.10 0.24 0.48 0.79 1.00 2.68
2-CYC EDGERS/TRIMMERS 0.01 0.07 0.24 0.59 0.94 1.00 2.85
2CYC-BLOWERS/VACUUMS 0.01 0.07 0.24 0.59 0.79 1.00 2.85
CHAIN SAWS 0.00 0.00 0.00 0.00 0.33 1.00 1.33

NOTE:ATTRITION RATES FOR ALL EQUIPMENT ARE TAKEN FROM ARB'’S 1983 OFF-ROAD EMISSION INVENTORY REPORT.
ATTRITION RATES FOR COMMERCIAL CHAINSAWS HOWEVER ARE BASED ON INTERVIEWS WITH EQUIPMENT MANUFACTURERS.

SOURCE: BAH



a1-f

Table 3-4

2-STROKE vs. 4-STROKE SALE SPLITS, HORSEPOWER,

LOAD FACTOR AND USAGE DATA FOR

LAWN AND GARDEN EQUIPMENT

PRODUCT
CATEGORY

WALK BEHIND MOWERS
RIDING MOWERS (FRT ENG)
RIDING MOWERS (REAR ENG)
GARDEN TRACTORS
TILLERS

SNOWTHROWERS
GENERAL UTILITY
SHREDDERS/GRINDERS
SPECIALIZED TURF CARE
4-CYC BLOWERS/VACUUMS
4-CYC EDGERS/TRIMMERS
2-CYC BLOWERS/TRIMMERS
2-CYC BLOWERS/VACUUMS
CHAIN SAWS

100%
100%
0%
0%
0%

0%
0%
100%
100%
100%

35
3.5
0.8
0.8
1.5

36%
36%
50%
50%
50%

100

10.0
10.0
10.0
7.0

90% 10%
100% 0%
100% 0%

0% 100%
0% 100%
0% 100%

12

S W N O

50%
36%

36%
50%
50%
50%

800
190
190
170
275
405

Source: BAH
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3.3 MACKAY & COMPANY DATA
(CONSTRUCTION EQUIPMENT MAGAZINE)

One of the most referred to sources for information on construction equipment populations,
usage, and scrappage is Construction Equipment magazine’s report on the Universe of
Construction Equipment. The data appearing in this report was compiled by MacKay &
Company through a four step process desigﬁed to determine the operating universe for 37
categories of construction equipment operating in the U.S.,-as well as average age, annual

hourly usage, and ownership patterns.

The first step was to determine the number of firms in the operating universe by SIC code.
The primary reference was the U.S. Census of Construction and Census of Mines. In addition
to Census data, MacKay & Company relied on input from trade associations about the number

and types of firms that operate construction equipment.

The second step was a detailed review of government and industry data on production, exports,

and imports of specific equipment types, thereby allowing MacKay & Company to estimate '
the number of units placed in service in the U.S.

Third, MacKay & Company conducted a relatively extensive mail survey. Questionnaires were

sent to the magazine’s subscribers identified to be equipment users, to residential and light

commercial builders who receive Professional Builder mégazine, and to rental dealers and
distributors. Responses allowed MacKay & Company to determine equipment acquisition

patterns, type of ownership (i.e., own, lease, or rent), purchases of new versus used equipment.

life expectancies that are applied to their estimates of units placed in service, and machine

usage by type of application and fleet size as measured by the replacement value of a firm’s
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construction equipment. A total of 16,750 questionnaires were mailed out for the latest version
of this study on October 3, 1990. Overall, more than 5,000 responses were received,
equivalent to a 32.9 percent response rate. Six questionnaires were developed and sent out.
Three of the six were targeted at equipment end-users identified through Construction
Equipment magazine subscribers. One questionnaire was targeted at residential and commercial
builders identified from Professional Builder magazine. Two other questionnaires were sent
to rental dealers and distributors to assure that rental equipment are not double counted in the
sampling process. In effect, each questionnaire was different in content and can be regarded
as an independent survey from the others, although together they account for MacKay &
Company’s sample universe of construction equipment operators. A detailed distribution of

the total respondents by audience is provided below:

1 End-users 872 38.1%

2 End-users 860 38.9%

3 End-users 2,702 33.7%

4 Builders 248 9.9%

5 Distributors 405 . 46.2%

6 Rental Dealers 434 49.6%
o Tetal [ T Cssa o | 329%

The fourth and final step included the development of machine proﬁle~s by vocation and flect
size for each equipment type. By comparing MacKay & Company’s study results with

Construction Equipment’s supplemental firm audit conducted by Business Publications Audit.
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a profile of machines operated by Construction Equipment reader firms was developed. It
should be noted, however, that MacKay & Company’s sample universe by definition does not
account for all companies that own or use all types of construction equipment. As EMI has
argued, for instance, backhoe loaders and skid steer loaders are often employed in agricultural
applications. But since the survey process accounts for all units in rental fleets, then if firms
outside the sample universe rent construction equipment, then that firm’s equipment are

included in MacKay & Company’s estimates.

Table 3-5 shows the equipment types included in the 1987 and 1991 MacKay studies. Both
studies cover virtually the same equipment types, although the 1991 study added Aerial Work
Platforms and All Terrain Cranes. The 1987 study used a three-step rather than a four step
methodology. However, the same issues were basically investigated and the same survey
process was employed as in the 1991 study -- the 1991 study was an update to the 1987 study.
The methodology of the 1987 study was as follows: |

. Phase 1: Detailed analysis of machine production and import/export data for

the past two decades.

. Phase 2: Identification of the distribution of each type of machine according

to user-fleet size and vocation.

. Phase 3: Performance of accuracy checks comparing data and assumptions with

those of major equipment marketers.

MacKay & Company’s study is only available through Construction Equipment magazine, the

owner of the actual study. The non-advertiser price for the latest 1991 Universe Study is
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Table 3-6

EQUIPMENT TYPES INCLUDED IN

MACKAY AND COMPANY'S STUDIES

EARTHMOVING
Backhoe Loaders
Crawter Dozers
Crawler Loaders
Hydraulic Excavators
Crawier-Mounted
Wheel-Mounted
Truck-Mounted Telescopic
Motor Graders
Articulated
Rigid Frame
Off-Highway Haulers
Articulated Dumps
Straight Dumps
Tractor-Trailer Rear/Side Dumps
Scrapers
Conventional/Open Bowl
Elevating
Skid-Steer Loaders
Trenchers
Chain Type
Wheel-Type
Whee! Loaders

LIFTING
Aerial Work Plattforms
All-Terrain Cranes
Hydraulic Truck Cranes
Knuckieboom Cranes, Truck-Mounted
Lattice-Boom Crawier Cranes
Lattice-Boom Truck-Mounted Cranes
Rough-Terrain Cranes
Rough-Terrain Forklifts

Telescopic

Vertical Mast
Telescopic Cranes, Truck-Mounted
Tower Cranes

PAVING
Asphalt Pavers
Concrete Pavers
Slab
Slipform
Combination
Concrete Pumps
Trailer-or Skid-Mounted
Truck-Mounted
Planers & Profilers
Crawler-Mounted
Wheei-Mounted
Rollers & Compactors

EARTHMOVING
Tractor Backhoe-Loaders
Crawler Dozers
Loaders
Skid-Steer
Crawler-Type
Wheel-Type
Excavators
Wheel-Type
Crawler-Type
Truck-Mounted/Telescoping
Graders
Rigid-Frame
Articulated
Compactors
Vibrating
Non-Vibrating
Scrapers
Conventional
Elevating
Trenchers
Chain-Type
Wheel-Type
Off-Road Haulers
Rigid-Frame, Rear-Dump
Articulated, Rear-Dump
Bottom/Side-Dump Tractor Trailers

LIFTING AND HOISTING EQUIPMENT
Lattice-Boom Crawier Cranes
Lattice-Boom Truck Cranes
Hydraulic Truck Cranes
Seif-Propelied Rough-Terrain Cranes
Tower Cranes
Truck-Mounted Knuckie-Boom Cranes
Truck-Mounted Telescopic Cranes
Rough-Terrain Forklifts

Vertical Mast

Telescopic Boom

PAVING AND MATERIAL PRODUCTION
Concrete Pumps
Truck-Mounted
Trailer-Mounted
Skid-Mounted
Rollers
Single-Orum
Double-Drum
Rubber-Tired
Asphalt Pavers
Crawler
Rubber-Tired
Towed
Concrete Pavers and Slipformers
Slab Pavers
Curb/Gutter Median Slipform Pavers
Combination Slab and Slipformn Pavers
Planer/Protilers
Crawter-Mounted
Rubber-Tired
Crushing Plants

3-16

Screening Plants
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$6,000. According to Construction Equipment magazine, this price includes copies of the
questionnaires and a 24 page brochure summarizing the results of the study (the brochure can
be purchased separately for $300). In order to conduct a detailed examination of the data
presented in MacKay & Company’s study, the full study would have to be purchased. Such
an evaluation would help to validate other data sources and would assure industry that all

considerations were given to the data that they seem to support.
3.4 FIELD SOURCES

Given the scarcity of information on engine rebuild/replacement rates and scrappage from
conventional sources, JFA contacted equipment rental firms, parts distributors, equipment
retailers, equipment service and repair firms, lawn maintenance companies, contractors, and
local government agencies to determine whether or not these organizations have conducted
studies or surveys on nonroad equipment usage, attrition, and/or maintenance. These so called
"field" sources of data can provide valuable anecdotal information which can be used to

validate statistics derived from estimation methodologies.

None of the field sources that were contacted by JFA had performed studies or surveys on
those issues relevant to the parameters needed for an emissions model. However, some
interesting anecdotal information was obtained that highlights the types of data that are

available from these sources.

. Equipment Rental Firms: The extent of information that is available from

these organizations is limited to anecdotal accounts of usage and life expectancy.
Information on ehgine rebuild/replacement is less available given that rental

firms often resell their equipment before major overhauls or engine replacements
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are performed. However, these firms often maintain detailed records of their
equipment describing age and usage. For example, Mr. Pratt of Walter S. Pratt
and Sons stated that their pumps and compressors see between 400 and 1000
annual hours of use, while Wayne Stabaugh of Rental Tools & Equipment Co.
noted that estimates on life expectancy could be generated for the firms
inventory of equipment. In general, rental firms suggested that, as expected, life
expectancy depends on maintenance practices. The types of equipment that are
represented by rental firms cover a large portion of the spectrum of nonroad
equipment and vehicles including chainsaws, commercial lawnmowers, air
compressors, pumps, generators, welders, tractors, and other types of

construction, industrial, and agricultural equipment.

Parts Distributors: JFA contacted parts distributors in an effort to obtain
information on engine rebuild/replacement rates. These firms only maintain an
inventory .of parts and do not generate data on any of the parameters relevant to

this study.
Equipment Retailers: Although major equipment retailers conduct product
testing, life of the engine or chassis is not a variable that they analyze. As with

parts distributors, this field source is not a source of relevant information.

Equipment Service and Repair Firms: Service and repair firms provided

helpful insights about the factors that affect engine life. For example, a contact
at Honda Engine Sales and Repair noted that the life expectancy of an engine
depends on various factors such as engine size, fuel type, use environment, and

maintenance. Scott Johns of Mower Medic noted that commercial mowers

EPA/OAR
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commonly accumulate about 500 hours of use between services, while
residential type mowers accumulate 300 hours of use before service is
performed. The difference may reflect differences in design characteristics, as
commercial mowers typically are built for more rugged applications and employ
larger engines. On a similar note, Honda Engine Sales and Repair suggested
that large diesel engines (such as those found in heavy-duty construction or
agricultural equipment) often exhibit a useful life of 10,000 to 12,000 hours,
while smaller gasoline (or diesel) engines are designed to only last for

approximately 2,000 hours.

The informatibn available from this type of field source is limited to anecdotal
data that varies from one firm to another depending on experience and the brand
of products that aré serviced. While equipment service and repair firms can
provide useful anecdotal information on usage and expected life spans, it is
unlikely, from our contacts, that any firm has conducted a formal, scientific

study or survey on usage, scrappage, or engine rebuild/replacement.

Lawn _Maintenance Companies: Field information about the usage

characteristics of lawn and garden equipment can- be obtained through
discussions with lawn maintenance companies. However, information from this
source is anecdotal rather than based on scientific studies or surveys. For
instance, a representative from Chemlawn suggested that their lawnmowers are
operated on average between 40 and 50 hours per week. At this rate, if the
engine lasts for three years then the company’s best expectations have been mct
with respect to life expectancy. Chemlawn purchases new equipment and scrzﬁps

equipment at the end of their useful lives.
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Local country clubs also provided anecdotal information on lawn maintenanée
practices and equipment. The superintendent at the Kenwood Golf and Country
Club noted, for .example, that the club’s lawn maintenance equipment is often
resold after four years of use, although riding mowers see 6 to 10 years of use

before major rebuild and resale.

Contractors: The field source that most directly represents the types of
equipment used in construction applications is contractors. As with other field
sources, however, contractors only provide anecdotal accounts of equipment
usage and useful life. For example, Driggs Corporation, a large construction
contractor in the Washington, D.C. area, noted that on average their engines
operate from 8 to 10 thousand hours before repairs are performed, while some
machines see 17 to 22 thousand hours of use in their lifetime (accounting for
periodic maintenance). Driggs’ equipment are usually resold after 4 to 6 years

of service. Finally, Driggs noted that the firm maintains detailed records for

-each equipment type from which maintenance data can be constructed.

According to Driggs, Fleet Owners Magazine lists 500 contractors who own
approximately 20 million dollars worth of equipment and likely maintain
detailed record,s on each piece of machinery. Contractors are, therefore,
potentially a.good field source of maintenance data on construction equipment.
But, none of the contractors that were contacted by JFA have compiled or
documented their data into a format that is publicly available or readily

applicable to an emissions analysis.

Government Agencies/Departments: Local and Federal government agencies.

such as the National Park Service, often own, use and maintain various types of
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nonroad equipment. JFA contacted a number of local government agencies --
including the Maryland Department of Transportation (road construction
equipment), the Virginia Department of Transportation (road construction
equipment), and the California Parks Equipment Management division (light
commercial/industrial, lawn and garden, and recreational equipment) -- and
various Federal agencies to determine the types of relevant data that are
available on usage, scrappage, and rebuild/replacement rates. In general, local
or State governments maintain detailed inventories of equipment from which
vintage and maintenance profiles can be constructed. However, equipment are
often resold rather than scrapped so that expected life spans are difficult to

develop from these inventories or records.

Federal agencies also maintained detailed equipment inventories. Unlike local
or State governments, however, many federal agencies use equipment until the
equipment’s useful life has been fully expended. So, life expectancy estimates
can be derived from their records. In fact, the National Park Service has
developed a manual (of which a copy was not available) on the recommended
retirement stages for self-propelled vehicles. However, most of these vehicles

are registered for on-highway use.

Although field sources are a source for anecdotal information on nonroad equipment usage,
scrappage, and maintenance practices, it is unlikely that any of the field sources outlined above
have developed scientific or survey based estimates on emission parameters that arc
representative of nationwide or regional in-use nonroad equipment fleets. Furthermore.
anecdotal information often varies substantially from one specific contact to another signifying

the uncertainty of estimates derived from this approach. However, ranges can be formulated
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from anecdotal information on usage, scrappage, and rebuild practices that can be used as

reality checks on data provided by other sources.
3.5 CENSUS DATA

Product specific shipment data are available from the Bureau of Census’ Current Industrial
Reports for Construction Machinery (Form MA35D), Farm Machinery and Lawn and Garden
Equipment (Form MA35A), Pumps and Compressors (Form MA35P), Motors and Generators
(Form MA36H), and Internal Combustion Engines (Form MA3SL). No other Current
Industrial Reports (CIR’s) relevant to nonroad equipment and engines are developed or

maintained by Census.

Generally, CIR’s are constructed from Census surveys covering all firms engaged in the
manufacturing of the producfs in question. For example, the survey from which the CIR for
Farm and Lawn and Garden Equipment is derived covers firms engaged in the manufacture of
farm machinery and lawn and garden equipment. Only very small firms (generally less than

5 employees) are excluded.

The figures presented in CIR’s on quantity and value of shipments represent physical shipments
of all products sold, transferred to other establishments of the same company, or shipped on
consignment, whether for domestic or export sale. Shipment data are available for many
product codes specifying well defined equipment types. For instance, some of the products

included in the CIR for Construction Machinery are:

Product Code 35311 00: off-highway wheel tractors including wheel tractors for use
as towing units, rubber tired dozers, and self-propelled wheeled log skidders
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Product Code 35316 00: mixers pavers, and related equipment including concrete
mixers, pavement reclaimers/planers, asphalt plants, and other types of equipment

Product Code 35318 00: scrappers, graders, rollers, and off-highway trucks.Shipments
are broken down by horsepower range, and specific data is provided for export
shipments.

Similarly, the CIR for Farm Machinery and Lawn and Garden Equipment includes detailed
shipment data for lawnmowers, lawn tractors and riding mowers, garden tractors, turf tractors,
combines, windrowers or swathers, wheel tractors (farm type), and many other types of related

equipment.

A compiete and thorough compilation of historical shipment statistics available from the
relevant CIR’s requires extensive resources. No such compilations were dérived for this study,
and JFA knows of no studies that have .undertaken this task. However, Current Industrial
Reports (CIR’s), published annually by the Bureau of the Census, have extensive, publicly
available data on product shipments which can be used as a benchmark ﬁgure for comparison
purposes with other shipment or sales estimates. In addition, the reports contain export/import
information, although not at a disaggregate level (e.g., by horsepower range). According to
the U.S. Department of Commerce, these reports "present timely data on the production.
inventories, and orders of approximately 4,400 products, which represent'BO percent of all U.S.

manufacturing".

For CIR’s relevant to this study, data is collected from mail surveys of firms operating within
ah industry. Approximately 1,200 companies were surveyed for the CIR covering Farm
Machinery and Lawn and Garden Equipment, while this figure was 270 for Construction
Machinery CIR, 350 for the Pumps and Compressors CIR, and 250 for the Motors and
Generators CIR.
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As mentioned above, within each CIR, data on quantity and value of shipments are broken
down according to product codes. These specific figures, which measure shipments of all
goods sold, transferred, or shipped, do not differentiate between goods exported or sold
domestically. CIR’s also include data on the number of companies that manufacture a given
product and, in some cases, these products are listed by horsepower range. In addition, data
on engine type are also included, although these data are sometimes grouped with other engine
types (e.g., shipments for electric nonriding mowers are grouped with rotary gas nonriding
mowers). Product information based on engine cycle (e.g., two stroke vs. four stroke) is not
given. As a result, data can be obtained based on both the engine type and horsepower of a

product, although availability of this data varies considerably.

Errors in the estimates provided in CIR’s could exist as a result of factors such as response
errors, definitional problems, and data entering. To correct for nonrespondents and late
reporters, estimates are made for missing data based on respondents’ annual movéments in
shipments. This estimation process is limited for most data cells to 10 percent total shipments.
If more than 10 percent of shipments are estimated in this manner, then Census suggests that
the estimate should be interpreted with caution. In certain cases, data indicating production
figures for individual companies are withheld, while data on quantity of shipments that are
inconsistent with value of shipment figures are not included. Although such errors appear to
cast doubt on the accuracy of the data in the CIR’s, the Bureau of the Census notes that such

nonsampling errors are common in most survey procedures.

CIR’s are available at a minimal cost (about $1 per copy), and can be obtained for years as far
back as the 1970’s. Appendix D provides copies of the most recent (ie., 1991) CIR’s for
construction, farm machinery and lawn and garden equipment, pumps and compressors, and

motors and generators.
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As shown by the CIR’s appearing in Appendix D, information is also available on both the
value and quantity of exports and imports for different products. These data are not organized
based on product codes but on the Harmonized System (HS). As a result, export/import
information does not have the same level of detail as shipment information. For example, no
trade data is given for snowthrowers or leafblowers. Breakdowns based on horsepower range
and, in most cases, engine type, are generally not included in trade data, however. The data
has additional limitations; trade data on lawn and garden pr&iucts such as lawn mowers and
garden tractors are not given for 1989 or 1990. For 1990, no table is given comparing product
codes with product descriptions for the CIR covering Farm Machinery and Lawn and Garden

Equipment.

The deficiencies with the shipment estimates that are available in CIR’s are minimal. CIR’s
are an ine);pensive, publicly available source of detailed shipment estimates that should be used
as benchmarks against which estimates derived by independent sources can be compared.
Therefore, JFA recommends that future effort be expended to organize CIR shipment data in

a manner that can be easily applied to an emission analysis.
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SECTION 4:
POWER SYSTEMS RESEARCH

4.1 OVERVIEW

Power Systems Research, Inc. (PSR) is a global market research and consulting company
which provides information to organizations in the power equipment industry including engine
and component manufacturers, original equipment mahufacturers, government agencies, and
financial institutions. PSR compiles data for approximately 80 types of tﬁobile nonroad
equipment and engines used in lawn and gardening, agricultural, construction, industrial, and

other applications.

PSR’s data were the basis for emission inventory estimates developed under EPA’s NEVES
(specifically, Inventory A emission estimates). For that study, national population estimates
by fuel type and 2-stroke versus 4-stroke splits were purchased from PSR for 79 types of
nonroad equipment. PSR’s data on national and regional average annual hours of use, load
factors, and average horsepowers by fuel type were also employed to determine NEVES’
Inventory A emission estimates. PSR’s State-level equipment populations were used by EEA
to distribute equipment to the various nonattainment areas included in EPA’s study. Not
surprisingly, PSR’s data have been, and continue to be, vigorously scrutinized by nonroad

engine and equipment industry members.

Nevertheless, PSR is the only known source of comprehensive and detailed data on nonroad
engines and equipment. Through over 15 years of research, PSR has developed various
databases that provide detailed historical information on engine sales and specifications,

equipment populations, and part consumption profiles. Databases maintained by PSR that
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contain information which can be used to develop the data matrices on emission parameters

necessary for a nonroad emissions inventory forecasting model include Engindata and

Aftermarket.

. Engindata contains annual shipments of engines with power ratings up to 1,000
horsepower. Engine shipments are available by calendar year, manufacturer,
engine model, and market application (ie., equipment type) for every domestic

and imported engine marketed in the United States and Canada.

. Aftermarket contains current population statistics for all 1 to 1,000 horsepower
gasoline, diesel, natural gas, and LPG engines by State, county, engine
manufacturer and model, and market application sold in North America. This
database is constructed from historical sales data contained in Engindata. To
arrive at current-year equipment population estimates, a scrappage function is
applied to the historical sales data. PSR has also developed a scheme used in
Aftermarket that distributes national equipment populations to the State and
county levels. This scheme is based on activity indices derived from Census

data.

This section provides a review and evaluation of the statistics that are available from these PSR
databases. PSR’s methodologies to compile engine/equipment sales data, attrition rates,
" equipment populations, parts consumption profiles, and geographic equipment distributions are
: feviewed and evaluated. In addition, insights are provided on the feasibility of using PSR data

as the basis for the matrices required for an emission forecasting model.
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4.2 ENGINE AND EQUIPMENT SALES ESTIMATES

PSR’s methodology to estimate equipment populations begins with a detailed profile of engine
sales and engine installations. Sales, or shipment, statistics are gathered from dealers, product
literature, annual reports of engine and equipment manufacturers, industry publications
providing periodic equipment or engine shipments, U.S. Commerce data such as those found
in CIR’s, and continuous contact with original equipment manufacturers (OEM’s) .who provide
PSR with annual engine installations. From product literature, PSR identifies which engines
go in which equipment types, and hence estimate annual engine/equipment sales at the national

level,

A detailed, step-by-step description of PSR’s engine sales and installations estimation
methodology, by equipment type, was not available from PSR. However, discussions and
meetings with PSR have provided some insight on the specifics of the process that is used to

derive sales estimates.

First, for equipment types used in construction, agriculture, industrial, and commercial
applications (i.e., medium-duty and heavy-duty equipment), PSR mostly relies on information
that is obtained from their industry contacts and information that available publicly from
manufacturers or industry associations. The detail of information on engine sales, installations,
and equipment sales provided to PSR by engine manufacturers and OEM’s is highly variable.
Some manufacturers and OEM’s are very forthcoming with information, while others provide
little or no data. However, PSR maintains, for example, that manufacturers are generally very
cooperative, or open, when discussing a competitor’s sales volume and market share. So it is

possible to arrive at sales numbers for a particular manufacturer through information provided
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by a competitor. Clearly, this approach is anecdotal in nature and can lead to estimation errors.

Note, however, that this is only one approach in the process that is employed by PSR.

Second, PSR’s relationship with lawn and garden equipmenVéngines manufacturers and OEM’s
is not as well developed as for other types of equiprhent. As a result, PSR heavily relies on
publicly available sales information from industry associations, product literature, U.S.
Commerce, and other public sources to derive engine sales statistics and engine

installations/equipment type relationships for the lawn and garden market.

Third, once all available sources of information have been investigated, PSR fills data holes
through analysis and relies on their experience and- extensive knowledge of engine and

equipment markets.

Finally, after independent estimates of engine sales and installations by equipment type have
been generated by PSR, the estimates are compared to publicly available benchmark figures.
This sales data validation technique involves comparisons of PSR derived estimates with
shipment data available from other sources, such as industry associations, Current Industrial
Reports, and other Commerce data. According to PSR, a benchmark figure for each equipment
type is derived from an analysis of shipment data available through alternative sources. PSR
then compares this benchmark to the estimate produced through the process described above.
PSR’s estimates are adjusted to reflect a difference of plus or minus 5 percent from the
benchmark figure. According to PSR, however, for cases in which there is a large discrepancy
between the estimate and the benchmark, PSR further investigates the issue through additional
contact with manufacturers and the Commerce Department. Although Commerce cannot reveal
information about specific manufacturers, it apparently will indicate if PSR is missing data

from manufacturers of specific equipment types. These benchmark numbers have not been
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provided by PSR, but preliminary analysis of Engindata sales estimates suggests- that for some
equipment types -- such as rear engine riding mowers, snow throwers, and chainsaws (see
Table 4-3) -- PSR’s sales are off by more than 20 percent when compared to shipment statistics
provided by industry associations, such as OPEI and PPEMA. Unfortunately, PSR will not
provide their benchmark data for any of the equipment types that they track. Concerns about
the ease in which a coml;etitor could obtain the benchmark information preclude PSR from

-

doing so.

PSR’s methodology to estimate -engiﬁe sales and the distribution of engine installations by
~ equipment type results with independent estimates by equipment type, engine manufacturer,
‘and engine model. These estimates are maintained in Engindata, which includes historical
sales data for calendar years dating back to 1973, although PSR has suggested that they attach

a lower degree of confidence to their pre-1978 estimates.

In Engindata, the term "sales" refers to: the delivery of North American produced or importedA
loose engines to an OEM, either through a distributor or factory direct channels; the delivery
of a piece of equipment containing a North An;nerican produced captive engine to the
distributor; or the delivery of a packaged or retrofitted engine by a North American distributor
to the user. Note that this definition of sales includes exports of North American produced
loose engines, but excludes imports of equipment with installed engines. The exclusion of
imports with installed engines presents an obstacle to the derivation of an accurate and
complete compendium of engines and equipment consumed in North America or the United
States. For example, all off-highway motorcycles consumed in the U.S. are imported from
other countries (notably Japan) with installed engines. Therefore, sales estimates for this

recreational equipment type are equal to zero in Engindata.
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PSR refers to imports of engines already installed in equipment as captive imports. Although
details on how the absence of captive imports influences the estimates contained within
Engindata have not been provided by PSR, discussions with PSR’s staff have proven helpful.
While captive engines are not accounted for in Engindata, PSR has developed a database on
captive import sales from data available through Commerce on U.S. exports/imports of relevant
products. This captive import database is uséd by PSR along with sales data contained in
Engindata to develop equipment population estimates for PSR’s Aftermarket database
(Aftermarket is discussed later in this section). Details on the types of equipment profiled by
PSR’s captive imfort database, or other relevant information, were not available from PSR.
Nevertheless, the fact remains that sales estimates in Engindata do not fully reflect the total

consumption of engines in the North American market.

Another issue which has not been fully or adequately resolved by PSI‘{ concerns Engindata’s
inclusion of engine sales to the Canadian market. As with captive imports, the importance of
Canadian. sales for each application has not been addressed by PSR. Although PSR has
suggested that the Canadian share of engine sales for most equipment types is negligible, from
an emissions modeling perspective only U.S. engine consumption is relevant. As a result, it
is imperative that the Canadian sales share be determined for each equipment type in
Engindata. However, PSR has not provided any data for this purpose, and will likely not do
so in the immediate future. With these caveats in mind, Tables 4-1 and 4-2 present PSR’s
sales estimates for gasoline powered equipment and diesel powered equipment for 1985

through 1992.

Table 4-3 provides comparisons of PSR’s sales estimates and OPEI’s and PPEMA’s shipment
estimates for selected lawn and garden equipment. Some of the differences shown in the table

between PSR and industry may reflect differences in definition. For example, it is unclear
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Table 4-1

ENGINDATA GASOLINE SALES
(0 to 1000 HP)

P-WHEEL TRACTORS
AERIAL LIFTS

AG MOWERS

AG TRACTOR

AIR COMPRESSORS
AIRCRAFT SUPPORT

BALERS

BORE/DRILL RIGS
[CEM/MTR MIXERS
ICHAINSAWS
ICHIPPERS/GRINDERS
[COMBINES

[COMM TURF
ICONCRETE/IND SAWS
[CRANES
ICRUSH/PROC EQUIP
DUMPERS/TENDERS
EXCAVATORS
FOREST EQUIP
FORKLIFTS

FRONT MOWERS
IGENTR SETS

[GOLF CARTS
JGRADERS

HYD POWER UNIT

| EAF BLOW/VACS

LN MOWERS

LN/GDN TRACTORS
|-T PLANTS/SIGNAL BDS
MINI-BIKES

OTH AG/EQ

JOTH CONST

JOTH GEN INDUST
OTH LN GON

OTH MAT HD
PAVERS

PAVING EQ

PLATE COMPACTORS
PRES WASHERS
PUMPS

R/T LOADER

REAR ENG RIDER
ROLLERS

ROUGH TRN FORKLFTS
[5/S LOADER
SCRUB/SWPR
SHREDDERS
SNOWBLOWER
SNOWMOBILE

[SPEC VEH/CARTS
SPRAYERS
ISURFACING EQUIP
SWATHERS
[TAMPERS/RAMMERS
ITERMINAL TRACTORS
TILLERS
[TRAC/LDR/BCKHOE
ITRENCHERS
[TRIM/EDGE/CUTTER
WELDERS

WOQD SPLTR

ALL-TERRAIN VEHICLES

3,787
2,742
1,279
63
46,803
869
72,208
202

647
12,779
1,079,143
6,033
20
117,392
11,281

2,848
226,390
5,331,562
577,848
551
0
300
224
6,346
34,651
127
6§94
23,454
6,047.
26,677
118,602
629
280,974
3,120
599
5,908
5,159
11,446
546,420
68,403
16,018
14,962
10,281
1,882
2,122
899
336,578
18
5,878
2,224,827
32,644
44,120

3,393
3,737
1,262

48,752
943
59,812
71

737
14,806
915,343
6,315

6
133,114
11,588
370

93
1,333

0

[0}

7,266

0

281,457

31,928
0

3,351
188,282
5,488,945
787,953
382

0

154

228
6,583
34,899
109

570
24,259
6,445
36,397
128,493
666
348,703
2,543
623
4,664
5,276
12,956
603,286
69,241
18,976
14,237
10,247
940
2,689
1,004
322,252
0

4,976
2,762,680
34,973
29,065

2,627
5,335
1,190

0
49,484
1,024
56,705
60

721
20,271
813,062
6,503

o
148,981
13,667
346

87
1,359

0

0

7,400
1,401
327,712
33,609
[s}

3,780
287,138
5,900,094
971,584
386

0

131

221
6,835
35,682
113

614
24,903
6,781
48,081
137,039
690
452,244
2,538
603
5,429
5,725
18,983
628,620
81,010
20,073
14,445
10,685
638
3,218

. 1,068
302,109
0

5,574
3,019,024
40,401
13,413

2,030
6,623
1,022

0
47,446
946
57,604
87

642
20,030
954,232
6,702

)
184,682
15,340
352

146
1,416

0

0

6,322
34,398
381,323
44,248
)

4,233
307,271
5,672,242
996,047
408

0

340

232
6,734
33,898
110
‘644
24,184
7,332
57,131
150,120
696
423,018
2,791
562
5.323
6.243
28,598
646,217
100,625
19,310
17,661
10,487
348
3,265
1,141
322.472
0

5513
2,999.288
45,916
10,258

1,766
6,115
825

46,788
954
68,687
62

623
20,091
818,236
6,762

203,188
13,777
350

206
1,480

0

0

9,897
49,655
469,871
53,216
0

4,453
250,860
5,275,067
951,978
458

o]

380

225
7,630
32,203
113

642
23,538
7370
61,258
152,804
662
319,713
3,034
50S
4,881
5,836
42,623
683,930
111,594
17,614
15,308
10,405
360
3,070
1,273
347,559
0

5.273
3,182,348
49,131
8,941

2,078
4,824
870
0
43,109
824
79,137
58
635
18,556
823,892
6,915
0
219,932
13,377
309
288
1,624
]
0
9,961
60,149
455,464
54,504
4]
4,616
247,128
5,850,999
1,069,084
436
0
41
218
7,561
30,594
73
611
22,080,
7,098
70,953
154,254
544
333,347
2,859
290
4,410
5975
43,226
543,877
120,152
16,958
14,407
9,382
363
2,865
1,571
356,505
0
5,090
3,116,601
45,558
10,227

2,145
4,439

37,937
859
91,831
52

623
18,183
844,849
6,484

208,698
11,907
273

253

1,663

0

0

9,251
72,179
445,699
58,494

o}

4,708
222,950
5,444,874
1,011,708

426
19,464
6,446
73,193
146,203
479
361,221
2,571
203
3,458
5,737
47,247
532,996
114,143
16,623
13,047
8,258
327
2,616
1,485
335,114
0
4,479
3,069,770
41,951
10,474

2,253
4,262

40,217
874
99,178
a4
654
17,887
861,746
6,548
o
221,213
12,622
260
261
1,648
o
o
8,605
77,953
449,372
60,250
o
4,807
220,638
5,224,666
1,007,316
457
0
386
200
6,668
29,936
68
520
21,794
6,575
75,634
153,156
479
375,525
2,829
172
3,704
5,870
51,971
575,636
120,991
16,127
13,309
8,506
332
2.773
1,456
341,818
o]
4,075
3,039,656
39,567
10,409

4.7




Table 4-2
ENGINDATA DIESEL SALES
(0 to 1000 HP)

A
EQUIPMENT
AERIAL LIFTS 839 1,010 1,030 1,251 1,670 1,660 1,790 1,622
G MOWERS 74 75 67 - 67 58 54 52 52
G TRACTOR* 33,703 22,444 24,528 33,993 45,281 45,826 33,630 28,758
AIR COMPRESSORS 14,301 13,162 14,798 16,218 17,284 16,181 13,989 14,639
AIRCRAFT SUPPORT 1,594 1,694 1,800 1,922 2,010 1,838 1,843 1,773
ALERS 160 205 195 255 230 240 222 211
ORE/DRILL RIGS 748 834 836 815 772 786 ' 781 765
CEM/MTR MIXERS 241 267 314 316 324 304 284 272
ICHIPPERS/GRINDERS 1,814 2,038 2,452 2,869 3,699 3,660 3,481 3,476
ICOMBINES 10,273 8,938 13,245 8,786 12,643 15,197 12,370 11,059
ICOMM TURF 8,027 11,721 17,702 19,299 21,550 23,452 24,508 25,242
ICONCRETE/IND SAWS 13 18 24 35 27 37 32 32
ICRANES 3,782 3,739 4,030 4,303 5,534 4,952 4,040 3,843
ICRUSH/PROC EQUIP . 567 647 706 894 832 793 714 757
ICRWLR DOZERS 10,677 8,468 11,589 12,433 9,956 9,219 6,471 5,182
DUMPERS/TENDERS 38 21 21 22 23 24 25 25
EXCAVATORS 2,674 2,792 297 3,138 3,176 3,854 3,511 3,629
FOREST EQUIP ’ 4,440 4,849 5,560 4,935 4,593 4,120 3,684 3,755
FORKLIFTS 3,654 3,261 2,878 3,778 4,747 5,022 4,509 4,147
PENTR SETS 25,935 27,960 33,035 38,529 45,331 38,184 35,676 36,302
IGRADERS 4,942 4,664 3,702 3,874 4,277 4,061 3,652 3,836
HYD POWER UNIT 269 307 367 424 448 476 501 521
1 N/GON TRACTORS 6,149 8,869 7,141 8,042 6,396 5,743 5,386 5,548
I T PLANTS/SIGNAL BDS 3,434 3,798 4,079 4,477 4,468 4,287 3,183 3,166
OFF-HWY TRACTORS 3,763 2,936 2,341 2,710 2,519 2,447 2,215 2,280
OFF-HWY TRUCK : 1,910 © 1,571 1,917 2,113 2,283 3,175 2,999 3,149
OTH AG/EQ 818 547 549 604 647 721 673 692
OTH CONST ‘ 854 909 859 782 802 774 700 731
OTH GEN INDUST 1,973 1,651 1,361 1,273 1,272 1,193 1,058 1,032
OTH LN GDN 0 0 26 54 54 63 60 62
OTH MAT HD 296 273 267 247 253 251 - . 240 234
PAVERS 2,030 2,242 2,386 2,563 2,619 2,465 1,632 1,864
PAVING EQ 1,662 1,511 1,525 1,474 1,340 1,274 1,150 1,283
PLATE COMPACTORS 129 155 177 198 252 258 237 244
PRES WASHERS 427 449 679 875 923 939 948 956
PUMPS 12,236 12,212 10,613 10,787 10,241 9,765 9,045 9,426
R/T DOZER : 218 230 230 242 222 208 187 193
R/T LOADER 9,898 8,563 9,020 8,803 8,061 8,626 8,024 6,494
REAR ENG RIDER 0 875 972 1,080 1,200 1,298 1,493 1,493
ROLLERS 7.445 . 5,544 5,124 5,288 5,325 4,964 . 4,551 5,032
ROUGH TRN FORKLFTS 6,179 7,003 7,515 7,838 7,798 5,700 3,691 3,326
§IS LOADER 13,783 16,481 21,719 25,325 27,977 27,433 26,715 28,856
[SCRAPERS 4,864 - 3,726 2,898 3,347 3,227 3,003 2,704 2,828
ISCRUB/SWPR 3,415 3,806 4,150 4,441 4,724 4,571 3,713 3,255
NOWBLOWER 120 . 104 103 102 90 102 98 95
PEC VEH/CARTS 431 470 473 498 514 512 488 430
[SPRAYERS 537 523 476 518 535 548 502 506
ISWATHERS 3,478 3,471 4318 2,867 2,751, 2,861 2,661 2,582
TERMINAL TRACTORS 2614 2.695 2,586 2994 3,154 3,503 3,442 3.074
TILLERS 0 0 0 [ 0 [ 0 [¢]
ITRAC/LDR/BCKHOE 20,431 25,638 29,305 25,514 22,966 23,248 17,424 15,676
ITRENCHERS 3,964 4,154 4,074 4,418 4,994 5,188 4,069 4,295
WELDERS 8,033 11,301 10,345 10,499 11,446 11,103 10,338 10,854
WOOD SPLTR 18 12 S 4 3 2 2 0

*Note that PSR's sales estimates for agricultural tractors are considerably lower than those provided
by EMI in Table 2-13. The cause of the discrepancy has not been resolved by PSR.
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Table 4-3
COMPARISONS BETWEEN PSR’s SALES DATA AND
OPE|, PPEMA SHIPMENT STATISTICS

6°F

EQUIPMENT opeipPEM| PSR | ;%tfv'i : OPEI

TYPE | 1985 1985 | DIF | 1988 |

Walk-Behind Mowers | 5,193,000 | 5331562 | 2.67% | 5400000 | 5488945 | 1.65% | 5600000 | 5672242 | 1.29% | 5350000 | 5439,758 | 1.68%
Rear Engine Riding Mowers | 355,000 | 280,974 | -2085%| 322,000 | 349,578 | 8.56% | 375000 | 420716 | 12.19% | 209000 | 355478 | 70.09%
Lawn and Garden Tractors 6.95,000 583,997 -15.97% 772,000 796,822 3.22% 932,000 992,825 6.53% 968,000 1,018,515 5.22%
Rotary Tillers 362,000 | 336578 | -7.02% | 311,000 | 322,252 | 3.62% | 285000 | 322472 | 1315% | 296,000 | 335114 | 13.21%
Snow Throwers 421,000 | 546540 | 20.82% | 482,000 | 603,390 | 25.18% | 543,000 | 646319 | 19.03% | 285,000 | 533,009 | 87.05%
Chainsaws 1527000 | 1,079.143 | 29.33%| 1,350,000 | 915,343 | 9220%| 1.377.000 | 954202 | S070%| 1,153,000 | s44e40 | 26.75%
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exactly. what defines a lawn tractor in OPEDl’s shipment data. Differences may also be the
result of calendar versus model year peculiarities. According .to PSR, sales available from
Engindata are based on calendar year data. While this is true for chainsaws, OPEI’s data
reflect model year shipments. It is further expected that a major cause of differences between
Engindata sales statistics and those from other sources will be the fact that PSR excludes sales
of imported equipment with installed engines. The reader should be\advised. that comparisons
made in Table 4-3 are preliminary. As of yet, no detailed and comprehensive analysis of
discrepancies between all the various sources of shipment, or sales, data has been performed.
As a result, an understanding of the sources of discrepancies has not been formulated. JFA
recommends that such an undertaking be performed in order to account for possible differences
between data sources. Clearly, much input from all parties, includipg PSR, will be required

to explain the origins of discrepancies.

In addition to application specific sales reports, such as those shown in Tables 4-1 and 4-2,

Engindata allows for retrieval of model specific engine sales data by engine manufacturer,

market segment (e.g., lawn and garden, construction, etc.), horsepower, equipment type, or a
combination of engine model specifications and model sales. Detailed profiles of each engine
model are compiled by PSR from the sources described above. These profiles include the
following specifications: 1) the year that a specific engine model was introduced into the
market and the year that it was discontinued, 2) the fuel type (diesel, gasoline, LPG, natural
gas, or heavy diesel), 3) the intermittent horsepower rating per SAE J245 (gasoline) and
DIN6270-B (diesel), 4) the continuous horsepower rating per DIN6270-A (diesel), S) the
engine crankshaft speed at which the intermittent horsepower rating is measures (HP RPM),

6) the number of combustion cylinders per engine, 7) the cylinder arrangement (i.e., in-line,
angular, or horizontal configurations), 8) the crankshaft plane, either vertical or horizontal, 9)

the number of piston strokes in the engine combustion cycle (2-stroke versus 4-stroke), 10) the

EPA/OAR 4-10  Nonroad Mobile Source Sales and Attrition Study:
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delineation between air, water, or oil engine cooling, 11) the engine’s displacement in liters,
12) the type of aspiration (turbocharged or naturally aspirated), 13) the type of intercooling
deséribing the treatment of turbocharger air (water-air cooling, air-air cooling, or none), 14)
the fuel delivery method (direct—injection, indirect or swirl, carbureted, fuel injection, or
pressurized gas), 15) the valve/cam configuration designating the basic design of the engine
intake and exhaust valve system (double overhead cam, overhead cam, overhead valve, side
valve, or reed valve), 16) the maximum rated torque per SAE J245 (gasoline) and SAE J270
(diesel) expressed as foot/pounds, 17) the engine speed at which torque is measured, or torque
RPM, 18) the cylinder bore measured in millimeters, 19) the piston stroke measured in

millimeters, and 20) the length, width, height, and weight of the engine.

Although PSR’s engine sales and installation estimat.es have some limitations that have not
been addressed by PSR for inclusion into this report, Engindata is nevertheless the most
complete source of sales statistics that has been identified by JFA for engines produced in
North America or the United States and marketed in this regiori by foreign manufacturers.
However, various important issues and methodological details have not been resolved by PSR.
JFA has gone through great lengths to obtain further explanations about PSR’s estimation

process, but no additional data is expected to be forthcoming in the near future.

Yet, PSR’s Engindata database is an excellent starting point for detailed sales statistics
necessary for a nonroad emissions forecasting model. Sales of engines are organized in the
database into 99 distinct equipment types. These equipment types are listed in Appendix E,
and those relevant to this study are identified with an asterisk. In all, data on over 2,050
engine models produced by more than 120 manufacturers located in over 20 countries are

contained in Engindata. Finally, data comparisons or other data analysis can be readily
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conducted, since EPA has already purchased Engindata for use in a related JFA analysis under

a separate contract with EPA.*

4.3 EQUIPMENT/ENGINE SCRAPPAGE

In order to arrive at in-use equipment populations, PSR has derived a methodology to calculate
attrition rates specific to each engine model and equipment type combination. The attrition
methodology derived by PSR utilizes an attrition curve (normal distribution about half life),
data on the number of engines/equipment placed into service each year (from Engindata), the
mean lifetime expectancy (B-50 life) of the engine expressed in Bhp-hrs, the average annual
hours of use, the horsepower rating of the equipment’s engine, and the typical load factor at
which the engine is operated.” The discussion presented below focuses on the strengths and
limitations of PSR’s methodology and the underlying sources that are used to derive necessary

data, rather than on its detailed description.

Equipment in-use populations, parts consumption profiles, and geographic distributions of
equipment are available from PSR’s Affermarket database. This database directly employs
sales information from Engindata and imbeds PSR’s attrition methodology to derive in-use
equipment populations by engine model. For those cases where sales estimates are not

available from Engindata, such as off-road motorcycles, PSR uses aggregate shipment

‘EPA has access to Engindata until August 1993. The original price of the database was $13,650, which
includes a one year licensing agreement.

SFor a description of PSR’s attrition methodology the reader is referred to EEA’s Final Report to EPA
entitled Methodology to Estimate Nonroad Equipment Populations by Nonattainment Areas, written for
EPA’s NEVES on September 30, 1990.
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estimates available from industry or the Commerce Department. Details about their approach

to solving this data hole have not been provided by PSR, as mentioned in Section 4.2.

Likewise, PSR has not submitted their estimated vintage attrition rates for any equipment type
shown in Tables 4-1 or 4-2, so comparisons between PSR’s attrition rate estimates and those '
from other sources cannot be performed. However, several conceptual observations can be

made regarding PSR’s methodology.

4.3.1 B-50 Lives By Engine Model (Bhp-hrs)

The attrition, or survival, rates that are derived by PSR will reflect the data and sources that
are used in their calculation. Although an engine will have a predictable laboratory survival
rate, most manufacturers do not test significant numbers of engines to establish a reliable mean
failure rate. As a result, PSR mostly relies on information from actual owner experiences to
derive their mean lifetime expectancies (or B-50 lives) for each engine model found in
Aftermarket, although information from manufacturer reports of mean failure design lives and
from statistically valid reports of actual engine failures are also used according to PSR.® Over
the past 15 years, PSR has surveyed over 200,000 owners and operators from which lifetime
and survival statistics on more than 1.5 million individual pieces of equipment have been
gathered. By combining average annual hourly usage (also compiled from survey daia), engine
age, and percent of engines remaining in the fleet, PSR is able to estimate the median age (in
Bhp-hrs) at which half of the engines originally placed in service remain in service and half
have been placed out of service. This median age is known as the engine’s B-50 life.

According to PSR, for an engine model originally placed in service in a given year, plotting

®These sources (reports) were not provided or referenced by PSR,

EPA/OAR 4-13  Nonroad Mobile Source Sales and Attrition Study:
ldentification and Evaluation of
Available Data Sources -- Final Report



Jack Faucett Associates — 444-1 February 1993

the percent of units placed out of service versus engine age through time results in a bell-
shaped curve. The apex of this curve is considered to be the median age, or B-50 life. In
estimating B-50 life for each engine model, PSR attempts to obtain 96 survey responses per
year per model until sufficient are acquired to trace out the bell-shaped curve and
corresponding median life in Bhp-hrs. This process is rigorously followed for high production
volume models, while low production models receive less attention in the survey process. Yet,
PSR’s notion is that if representative Survey data on average life can be acquired and compiled
for 50 percent of ‘the engine models in Aftermarket (i.e., the high volume models), then the B-

50 lives for the remaining models can be estimated.

Once PSR establishes for a particular engine model the B-50 life it is generally not updated.
PSR does, however, compare their estimated B-50 lives to available data from manufacturers.
. PSR’s clients (mostly engine manufacturers like Perkins, Cummins, or other producers of
medium to heavy-duty engines) often provide PSR with feedback about the comparability of
PSR’s B-50 life estimates to ‘those developed by the manufacturers themselves. If
discrepancies are found between PSR’s estimates and manufacturers’ estimates that cause
significant inaccuracies in total equipment population estimates, then PSR re-examines survey
results and takes appropriate action to correct for the differences -- this may include additional
survey work. This feedback mechanism is likely not available for small nonroad erigines, since

Briggs & Stratton or Tecumseh ‘do not purchase Aftermarket.

Details specific to the surveying process that is employed by PSR (i.e., sample sizes, responsc

rates, questionnaires, etc.) were not provided, although engine manufacturer, model, equipment

-

EPA/OAR 4-14  Nonroad Mobile Source Sales and Attrition Study
Identification and Evaluation of
Available Data Sources -- Final Report



Jack Faucett Associates — 444-1 February 1993

types, usage, and age are variables that are included in PSR’s Power Products Parts Survey -

- a copy of the questionnaire is provided in EEA’s report for NEVES.’

4.3.2 Average Annual of Use and Load Factors

As with estimates of B-50 lives, PSR’s estimates of load factor and average annual hours of
use will directly influence the attrition rates developed by Aftermarket and used to estimate
equipment in-use populations. As was experienced during the course of EPA’s NEVES,
changes to PSR’s average annual hours of use greatly influenced the estimated national in-use

populations for various lawn and garden equipment.

The underlying sources through which PSR develops annual hours of use estimates and load
factors are end-user surveys. PSR’s Power Products Parts Survey and periodic, smaller end-
user surveys provide the necessary data for PSR’s usage and load factor estimate development
process. PSR uses fuel consumption rates -- obtained from the Power Products Parts Survey
of over 40,000 owner/operators of the equipment types that ate tracked by PSR -- versus time
to calculate the load factor that is normally experienced by each engine/equipment combination

in the survey. PSR calculates load factor as follows:

Actual Fuel Consumption/Hour
Rated Fuel Consumption/Hour (@ Rated HP.

Load Factor =

’For a discussion of the survey, the reader is referred to EEA’s 1991 report to EPA entitled Methodology
to Estimate Nonroad Equipment Populations by Nonattainment Areuas.
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An engine’s rated fuel consﬁmption per hour is derived through product literature and industry
contacts. In this way, PSR estimates load factors for the engine/equipment combinations that
are identified in the survey. For those engine/equipment combinations not found in survey
results, PSR relies on industry contacts, product literature, and their own analysis and
experience to construct the appropriate load factors. As with other parts of PSR’s
methodology, this alternative approach is likely employed for smaller nonroad engines and

equipment (e.g., lawn and garden equipment).

Unlike load factor estimates, however, PSR’s annual hours of use estimates are derived
exclusively from survey results and PSR’s experience and analysis -- industry contacts or
product literature are not a source that is employed by PSR for usage information. Details
about the types of éurveys that are conducted by PSR to estimate usage were not available,
although it is.clear that the Power Product Parts Survey is one of the sources. However,
conversations with PSR suggest that to obtain survey results from a representative distribution
of an equipment type’s end-users, PSR has conducted, through the years, specific end-user
surveys. For example, forklifts are used in a number of different industries so that the annual
usage of forklifts may vary from one industry to the other. In order to capture this variation
and construct a realistic annual hours of use estimate, PSR has established a relationship
between industry type (by 3-digit Standard Industrial Classification codes) and equipment
usage. In this way, PSR focuses its smaller survey efforts on the industries most likely to usc

the equipment type in question.

PSR’s efforts to estimate annual hours of use by equipment type result with an average figurc
which is reported in Aftermarket for each equipment type. PSR reports (and uses) average
annual usage rates for all vintages, although PSR recognizes the fact that older equipment is

generally used less. Annual hours of use by vintage are optimal from the perspective of an
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emissions forecasting model or an emissions inventory development -- since emission benefit
estimates from proposed regulation will not be accurately estimated with an average usage
estimate that is applied for all vintage years. However, PSR’s objectives in developing the
database it maintains are not necessarily related to emissions analysis. Therefore, the survey
requirements to estimate annual usage as a function of equipment age are likely not cost-

effective from PSR’s perspective.

It should be noted, however, that to the extent that PSR’s surveys include a representative
cross-section of commercial - and consumer equipment ownership, differences between
commercial annual hours of use and consumer annual hours of use are incorporated in their
estimates. But, separate figures for commercial usage versus consumer usage are not available
through PSR. Similarly, no information related to temporai usage patterns is compiled or

maintained by PSR.

4.3.3 PSR’s Attrition Curve

PSR has developed a typical attrition curve which is used, together with the other parameters
described above, to determine vintage specific survival rates for each engine/equipment
combination in Aftermarket. PSR’s research has determined that survival rates fit the normal
distribution about half-life, or S-curve, shown in Figure 4-1. Estimates of the number of
equipment, with a given engine model installed in them, that are placed in service, the
equipment’s average annual hours of use, its engine’s horsepower and load factor are used to

determine the expected life of the engine/equipment combination not yet consumed (i.e., where
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you are along the Y-axis of the curve).® This in turn provides the vintage specific survival
rate found by simply matching the position on the Y-axis to that on the X-axis. Of course, this
Y to X correspondence will greatly depend on the shape of the attrition curve that is employed.
For instance, a "flatter" S-curve than the one shown in F igure 4-1 would derive lower survival

rates, while a "tighter" one would derive higher survival rates.’

PSR has not provided a detailed description of the exact methodology that has been used to
develop the attrition curve shown in Figure 4-1. Conversations with PSR, however, have
provided a general overview of the process. PSR has apparently derived its attrition curve
through end-user surveys -- likely the same surveys that determine annual hours of use, load
factor, and B-50 life estimates. End-user survey results on the number of engines remaining
in service by model year are compared to model year sales estimates from Engindata to arrive

at PSR’s attrition curve.

The fact that PSR uses this same attrition curve for all engines and equipment combinations
likely leads to some biased vintage specific survival rates for different types of equipment.
According to PSR, however, reported survival rates derived from PSR’s research have been
found to fit the normal distribution pattern shown in Figure 4-1. F urther, PSR contends that
98 percent of all 1.5 million reported cases are found to fit within 1.5 standard deviations of
the mean, and that their findings are similar to those described in Society of Automotive

Engineers (SAE) paper 851260 (Reduced Durability due to a Friction Modifier in Heavy Duty

¥ A detailed description of this process is provided on page 3-5 of EEA’s report to EPA, which is
referenced above.

A "flatter" curve implies that the convex portion (or upper part) of the S-curve and the concave portion
(or bottom part) of the S-curve are decreasing at a slower rate than that portrayed by the S-curve in Figure J-
1. A "tighter" curve implies the opposite.

EPA/OAR 4-19  Nonroad Mobile Source Sales and Attrition Study
ldentification and Evaluation of
Available Data Sources -- Final Report



Jack Faucett Associates -- 444-1 February 1993

Diesel Lubricants, 1985) and SAE paper 750621 (Engine Maintenance Cost Reduction
Through Improved Component Design and Development, 1975). The former is an analysis
of heavy-duty diesel engine wear, encountered in the field, caused by a friction reducing
additive used in diesel lubricants, while the latter is an analysis of reductions in maintenance
costs through improved aircraft engine durability. Although the results described in these
papers may be directly applicable to heavy-duty diesels and aircraft engines, clearly the entire
spectrum of nonroad engines is not represented by those results. As such, the notion that
PSR’s survey findings and attrition results are similar to those found in these SAE papers does
not necessarily imply that PSR’s attrition curve is representative of survivability across all

engines that comprise the nonroad engine emissions source category.

It is not presently evident whether or not manufacturers that do derive survival estimates rely
on a normal distribution to statistically describe their observations. Recent conversations with
PSR suggest that some manufacturers may employ a Weibull distribution, like those used in
the study of breaking strengths of materials.'® However, JFA has not been successful in

obtaining information from manufacturers on this issue.

' A random variable X is said to have a Weibull distribution pattern if the probability function of X is
given by:

f(X;a,b) = [(a/b°) X*" exp-(X/b)"] for X greater or equal to 0.

The parameter a is positive and is referred to as the shape parameter, while the parameter & is also positive
and represents the scale parameter. While in some situations there are theoretical justifications for the
appropriateness of the Weibull distribution, in many cases the Weibull simply provides a good fit to observed
data for particular values of @ and b. Note that if X is less than 0, f{X;a,5) equals 0.

Other examples of distributions often employed in the analysis of product life cycles include the exponential,
lognormal, and the smallest extreme value distributions. For a discussion of these distributions the reader is

referred to Applied Life Data Analysis by Wayne Nelson of General Electric Co. -- published by John Wiley
& Sons, 1982.
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4.3.4 The Role of Attrition in Emissions

Equipment attrition rates have important implications for emissions calculationé. For example,
if a particular engine or equipment type has a relatively short life, the effects of implementing
an emission standard will be realized more quickly than for an equipment type with a long life.
This is a widely recognized phenomenon, and fleet turnover is an important consideration when

crafting a regulatory package to mitigate emissions from mobile sources.

One aspect of fleet turnover that can impact an emissions benefit calculation is the shape of
the equipment attrition curve. As discussed above, PSR assumes that equipment attrition is
described by a normal S-curve and that all engines (of a particular model) have the same
annual hourly usage regardless of age. On the other hand, in a study performed for CARB,
EEA determined (through a limited survey of California construction firms) that as equipment
ages, it is generally used less. EEA also developed a survival curve for heavy construction
equipment in this work. To illustrate the effect of differing assumptions about equipment
attrition and usage, an example emissions benefit calculation is presented below that compares

results from utilizing the PSR and EEA data.

The attrition and usage data developed by EEA for heavy construction equipment are
summarized in Table 4-4. As seen, the table also contains fractional usage by equipment
age.!"" Because it is assumed that the equipment is not used at the same average rate
throughout its life, the fractional usage is not equivalent to the population fraction. (This is

analogous to on-road motor vehicles where the VMT distribution by model year, ie., usage,

" Feasibility of Controlling Entissions from Off-Road, Heavy-Duty Construction Equipment, Energy and
Environmental Analysis, December 1988.
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Table 4-4
Heavy Construction Equipment Attrition and Usage Data
Developed by EEA

1 1.00 0064 | 1400 1,400 89 0.077

2 0.98 0062 | 1400 2,800 87 0.075

3 0.96 0.061 1400 4,200 86 0.074

4 0.94 0060 | 1400 5,600 84 0.072

5 0.92 0.059 | 1400 7,000 82 0.070

6 0.90 0.057 | 1400 8,400 80 0.069

7 0.88 0.056 | 1400 9,800 78 0.067

8 0.86 0.055 | 1300 11,100 71 0.061

9 0.84 0.053 1200 12,300 64 0.055
10 0.80 0.051 1100 13,400 56 0.048
11 0.75 0.048 | 1000 14,400 48 0.041
12 0.70 0.045 1000 15,400 45 ' 0.038
13 0.65 £ 0.041 1000 16,400 41 0.036
14 0.60 0.038 1000 17,400 38 0.033
15 0.55 0.035 | 1000 18,400 35 0.030
16 050| . 0032 1000 19,400 32 0.027
17 0.45 0.029 950 20,350 27 0.023
18 0.40 0.025 900 21,250 23 0.020
19 0.35 0.022 850 22,100 19 0.016
20 0.30 0.019 800 22,900 15 0.013
21 0.27 0.017 750 23,650 13 0.011
22 0.24 0.015 700 24,350 S 0.009
23 0.21 0.013 700 25,050 | 9 0.008
24 0.18 0.011 700 25,750 8 0.007
25 0.15 0.010 700 26,450 7 0.006
26 0.12 0.008 700 27,150 5 0.005
27 0.09 0.006 700 27,850 4 0.003
28 0.06 0.004 700 28,550 3 0.002
29 0.04 0.003 700 29,250 2 0.002
30 0.02 0.001 700 29,950 1 0.001

| Total: 1.00 1163 1.00 |
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is not equivalent to the registration distribution, ie., population.) Also, a "fleet-average" annual
use of 1163 hours was calculated based on multiplying the fleet fraction for each equipment
age by the annual usage for that age and summing over the 30 "model years" listed in Table
4-4.

A corresponding fractional use by equipment age matrix based on PSR’s attrition curve (Figure

4-1) was also developed and is shown in Table 4-5. A number of assumptions were required

to produce this table:

All "model years" accumulate the same annual Hours based on the EEA fleet-

weighted estimate (1163 hours),

. The total cumulative hours for the longest-lived machine is based on EEA’s

estimate (approximately 30,000 hours),

. The B-50 life was assumed to be one-half the longest life (approximately 15,000
hours), and
. Calculations are based on constant sales for each year. (Although this is not

likely to be a good assumption for an accurate estimate, it is valid for the

comparison being illustrated here.)

The fractional usage estimates developed in Tables 4-4 and 4-5 are depicted graphically in
Figure 4-2. As seen, the two methodologies result in different usage versus age curves. The
PSR methodology indicates that most of the equipment usage in the fleet is performed by

newer equipment, with a sudden drop near the equipment half-life. This is because the S-curve
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Table 4-5
Equipment Attrition and Usage Data Developed

from PSR’s Scrappage Curve

1 1163 0.923 0.985 0.079 92 0.079
2 2,326 0.846 0.975 0.078 91 0.078
3 3,489 0.769 0.960 0.077 89 0.077
4 4,652 0.692 0.940 0.075 87 0.075
5 5815 0.615 0.925 0.074 86 0.074
6 6,978 0.538 0.905 0.072 84 0.072
7 8,141 0.462 0.885 0.071 82 0.071
8 9,304 0.385 0.860 0.069 80 0.069
9 10,467 0.308 0.835 0.067 78 0.067
10 11,630 0.231 0.810 0.065 75 0.065
11 12,793 0.154 0.770 0.062 72 0.062
12 13,956 0.077 0.730 0.058 68 0.058
13 15,119 0.000 0.500 0.040 47 0.040
14 16,282 -0.077 0.270 0.022 25 0.022
15 17,445 -0.154 0.230 0.018 21 0.018
16 18,608 -0.231 0.190 0.015 18 0.015
17 19,771 -0.308 0.165 0.013 15 0.013
18 20,934 -0.385 0.140 0.011 13 0.011
19 22,097 -0.462 0.115 0.009 11 0.009
20 23,260 -0.538 0.095 0.008 9 0.008
21 24,423 -0.615 0.075 0.006 7 0.006
22 25,586 -0.692 0.060 0.005 6 0.005
23 26,749 -0.769 0.040 0.003 4 0.003
24 27,912 -0.846 0.025 0.002 2 0.002
25 29,075 -0.923 0.015 0.001 1 0.001
26 30,238 -1.000 0.000 0.000 0 0.000
Total: 1.00 1163 1.00
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used by PSR assumes very high attrition rates near the equipment half-life. Conversely, EEA’s

estimates show a much more gradual decrease in fractional usage with age.

The usage curves in Figure 4-2 were used to compute the benefit of hypothetical emission
standards. As an example, assume that the NOx emission rate is decreased from 10 to 5
g/Bhp-hr as a result of a standard that takes effect with the 1998 model year. The fleet-average
‘emission rate without the standard would be 10 g/Bhp-hr, assuming all model years emit at the
same rate prior to regulation. If the benefit for the year 2010 is desired, a fleet-average
emission rate can be determined by applying the fractional uéage calculated in Tables 4-4 and
4-5 (and shown in Figure 4-2) to the corresponding model-year emission rate and summing
over all model years making up the fleet. This calculation, summarized in Table 4-6, was

performed with both EEA and PSR estimates of equipment attrition and usage.

The PSR methodology resulted in a fleet-average NOx emission rate of 5.57 g/Bhp-hr, while
the EEA methodology produced a rate of 6.08 g/Bhp-hr. In the year 2010, therefore, the
benefit of the hypothetical emission standard was estimated to be 44 percent and 39 percent
for the PSR and EEA attrition assumptions, respectively. Although the two methodologies
illustrated above did not result in dramatic differences in the benefit calculation, it is clear that
the choice of assumptions on equipment attrition does impact emissions estimates. Thus, by
obtaining an accurate characterization of equipment attrition, emissions éstimates can be

improved.
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Table 4-6

Calculation of Hypothetical Fleet-Average
NOx Emission Rates

2009 5.0 0.075 0.375 0.078 0.390
2008 5.0 0.074  0.368 0.077 0.384
2007 50 0.072  0.360 0.075 0.376
2006 5.0 0.070  0.352 0.074 0.370
2005 5.0 0.069  0.345 0.072 0.362
2004 5.0 0.067  0.337 0.071 0.354
2003 5.0 0.061  0.306 0.069 0.344
2002 5.0 0.055 0.276 0.067 0.334
2001 5.0 0.048  0.241 0.065 0.324
2000 5.0 0.041  0.205 0.062 0.308
1999 5.0 0.038  0.192 0.058 0.292
1998 5.0 0.036 0.178 0.040 0.200
1997 10.0 0.033  0.328 0.022 0.216
1996 10.0 0.030  0.301 0.018 0.184
1995 10.0 T 0.027 0.274 0.015 0.152
1994 10.0 0.023  0.234 0.013 0.132
1993 10.0 0.020 0.197 0.011 0.112
1992 10.0 0.016  0.163 0.009 0.092
1991 10.0 0.013  0.131 0.008 0.076
1990 10.0 0.011  0.111 0.006 0.060
1989 10.0 0.009  0.092 0.005 0.048
1988 10.0 0.008  0.080 0.003 0.032
1987 10.0 0.007  0.069 0.002 0.020
1986 10.0 0.006  0.057 0.001 0.012
1985 10.0 . 0.005  0.046 0.000 0.000
1984 10.0 0.003  0.034
1983 10.0 0.002  0.023
1982 10.0 0.002  0.015
1981 10.0 0.001  0.008

Fleet-Wtd Emission Rate: 6.082 5.568
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4.4 ENGINE REBUILD/REPLACEMENT RATES

PSR recently submitted a description of their approach to account for the effect of engine
rebuild/replacement rates on engine/equipment life expectancy. In their assumptions related
to engine and equipment survival, PSR has considered the fact that engines are rebuilt or
overhauled during their useful lifetimes and that for some equipment types the engine is often
physically replaced. ~For many equipment types, however, PSR regards this issue as
insignificant. For example, air cooled gasoline powered engines and the equipment in which
they are installed are assumed to be retired congruently. The reasoning is that it is usually not
economic to salvage an operating engine and replace it in another type of equipment when the
useful life of the equipment itself has been expended. On the other hand, for many types of
heavy-duty equipment, engines routinely outlast the equipment in which they are originally
installed and can find further use in other equipment at a reduced capacity. In such cases, PSR
has extended the expected useful life to include a factor for the continued survival of a small

portion of engines.

PSR also accounts for engine rebuild and overhaul as part of a normal operating lifetime. Such
major maintenance is particularly important in the case of heavy-duty equipment, where
practices call for partial overhaul once a predetermined number of operating hours have been
reached. Rebuilds and overhauls have a considerable effect on engine life. Such major
maintenance practices are taken into account by PSR on an equipment by equipment basis
depending on the specific industry in which an equipment is employed. However, PSR does
not maintain data on rebuild rates at the individual equipment level. Rather, engine rebuild is

accounted for in PSR’s attrition calculation.
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4.5 METHODOLOGY FOR GEOGRAPHIC ALLOCATION

PSR’s Aftermarket database includes a methodology to distribute national in-use population
estimates to State and county levels. Data from the U.S. Bureau of Census’ County Business
Patterns are used to establish the geographic model by which end products are allocated.
Economic data for each county in the U.S. from 12 major Standard Industrial Classification
(SIC) groups'? has been compiled and used to derive activity indices. For each engine
application, different combinations of these 12 factors are used as a means of geographically

‘allocating in-use equipment.

The geographic distribution of every engine applicatio-n is accomplished by assessing
percentage weights to each of the 12 major SIC based activity sectors and applying these
weights to the ratio of county to national activity by sector. This process derives an activity
index which is then multiplied by the national in-use population of a given application to arrive
at the county population estimate. - For example, the percentage weights for compressors by
major category are 16 percent mining, 12 percent oil and gas, 34 percent construction, 12
percent metal manufacturing, 7 percent machinery production, 12 percent wholesale trade, and
7 percent retail food distribution. These weights are determined through the analysis of
ownership and usage information obtained from PSR’s surveys. By combining these so called
"correlation factors" with the percentage of national revenue of employment produced in each
county for these sectors, PSR estimates the percentage of air compressors that will be found
in a given county. A complete profile of PSR’s "correlation factors" for each equipment type

is available from the Aftermarket databasc.

"2 These 12 SIC groups include: total employment, agricultural services, fishing, mining, oil and gas,
construction, metal manufacturing, machinery production, trucking, wholesale trade, retail food distribution.
and auto dealerships.
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The top-down approach used by PSR to distribute national in-use populations of equipment to
State and county levels is subject to criticism. PSR’s approach assumes that sub-national in-
use populations of all types of nonroad equipment are characterized by one or more of the SIC
based activity categories described above. Clearly, the regional populations of some types of
equipment, such.as those used in logging or airport service, cannot be accurately estimated
using any of PSR’s 12 activity categories. Furthermore, it is not explicitly clear what criteria
were employed by PSR to determine the percentage weights or, "correlation factors", used in
the estimation methodology. JFA suspects that many of the “correlation factors" were derived
from anecdotal information and, thus, may not actually correlate well with regional i)opulations.
However, before an analysis of all the indices derived for each equipment type is performed,
the true limitations of PSR’s geographic distribution methodology cannot be properly assessed.
To conduct such an analysis, PSR will have to submit their data to EPA or JFA, or PSR’s

Aftermarket database will have to be purchased.
4.6 SUMMARY AND RECOMMENDATIONS

PSR is a useful and comprehensive source of sales, scrappage, in-use equipment populations,
annual hours of use, and load factor estimates. However, some problems are evident in PSR’s
methodologies that must be resolved before PSR derived statistics can be directly incorporated
into an emissions forecasting model. These problems include: 1) PSR’s exclusion of imported
equipment with installed engines (ie., captive imports) and inclusion of Canadian sales in
Engindata’s sales statistics, 2) discrepancies between PSR’s sales estimates and those available
~ from industry and possibly government sources, 3) PSR’s employment of one attrition curve
for all equipment/engine combinations, and 4) conceptual problems with PSR’s geographic
distribution methodology. In addition, likely biases in PSR’s lifetime expectancy (B-50 life)

estimates for various equipment need to be investigated. Finally, although JFA has requested
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detailed descriptions of PSR’s surveys (such as, sample sizes, response rates, audiences,
questionnaires, etc.), no additional information has been provided beyond that described in this
section. Likewise, data from which Canadian sales can be backed-out from Engindata or data
on captive imports have not been made available by PSR. The degree of further cooperation
from PSR, other than what can be learned from their databases, with respect to emission

analyses is not entirely evident at this time.

One important issue that needs to be addressed is the resolution of discrepancies between
PSR’s sales, usage, load factor, and scrappage estimates and those derived by parties both
inside and outside of industry. Such an analysis will be useful in determining where
complementary data can be substituted for PSR’s estimates. The flexibility of PSR’s process
will assure that the best possible data will be implemented into an emissions model if their
databases and computer models are chosen as the basis for its development. PSR’s databases
provide an expedient and relatively inexpensive way to derive emission parameters, and they
can be altered to reflect more detail (such as commercial and residential sales splits for lawn
and garden equipment) and better data (such as MIC’s sales and scrappage statistics on ATV’s
and off-highway motorcycles). PSR’s Engindata database has already been purchased by EPA,
while their Aftermarket costs roughly $25,000. The possibility of using PSR’s databases for
the development of an emissi_on- model should be considered by EPA once detailed evaluations
and validations of their estimates are performed, serious discrepancies are resolved, and

additional information on methodologies and surveys is obtained.
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SECTION S:
FUTURE WORK:
DATA SELECTION AND METHODOLOGY DEVELOPMENT

5.1 OVERVIEW

Given that all available nonroad equipment data sources have been identified, after a detailed
evaluation and compartive analysis it will be necessary to select the most appropriate data
sources to fill out the data matrices needed to support a nonroad emissions model. In cases
where data do not currently exist, methodologies must be developed to estimate certain
_ parameters (e.g., attrition rates). Although the data matrices were not completed as part of the
currént study, it is useful to summarize, for each required data matrix, the availability and
likely sources of data that could be used to fill the matrices. Thus, this section briefly outlines
the potential data sources for each matrix and identifies areas in which new methodologies are

likely to be needed.

As detailed below, data for the following quantities will be necessary:

. Nationwide State-level equipment populations for each equipment type included
in NEVES;

. Current year equipment population distributions by horsepower and engine class;

. Historical annual equipment sales matrices for each combination of equipment

type, engine class, and horsepower range;
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. Historical equipment survival matrices for each combination of engine class and

horsepower range;

. Historical engine rebuild/replacement matrices for each combination of

equipment type, engine class, and horsepower range;

. Current equipment usage, load factor, and fuel consumption matrices for each

combination of engine and equipment type; and
. Temporal distribution matrices by equipment type.
Descriptions of data sources for these elements are provided as follows.
5.2 NATIONWIDE STATE-LEVEL POPULATIONS

Although not an absolute requirement for the development of an emissions model (depending
upon the methodology chosen to generate equipment usage estimates, i.e., top-down or bottom-
up), methodologies to estimate State-level equipment populations for each equipment type
included in NEVES should be investigated. State-level equipment populations for the 23 states
included in NEVES were derived by PSR from national equipment e'stimates’ through the use
of activity indicators that relate economic activity at the State-level relative to that at the
national-level. The State populations were then used by EPA’s contractor, EEA, to derive

population estimates at the county-level.

[t is recognized that top-down approaches, like those used by PSR and EEA, are likely to result

in estimation errors if national-level population cstimates are incorrect or if the activity
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indicators employed to apportion national data to the local level are biased. However,
developing detailed bottom-up estimates for each State and equipment type is not feasible for
a generic nonroad model. Thus, State-level equipment populations would have to be estimated
using some form of a top-down approach. It is anticipated that the estimates would rely on
PSR data, industry-supplied data (e.g., shipment data), or on potential alternative methodologies

to allocate national data to the State-level.
5.3 ENGINE/EQUIPMENT DISTRIBUTION MATRICES

Based on the results presented in the previous sections, PSR appears to be the only available
source for these data. Distributions of equipment by engine type (ie., 2-stroke gasoline, 4-
stroke gasoline, diesel, 4-stroke LPG/CNG) and horsepower range can be developed from
PSR’s Aftermarket database with the assumption that national distributions hold at the sub-
national level. Independeht distributions (of any kind) at the sub-national level are not
available from any of PSR’s databases nor are they available from any other known source.
Thus, developing a national-level engine/equipment matrix would likely be limited to the use
of PSR data. (A moderate amount of validation data for lawn and garden equipment are,

however, available from OPEIL)
5.4 ANNUAL ENGINE/EQUIPMENT SALES MATRICES

Data matrices describing U.S. equipment consumption for each year from 1960 through the
most recent year for each combination of equipment type, engine type, and horsepower range
are required. However, to develop current year (or future year) population estimates, it is not
necessary to consider, for example, 30 years of historical sales records for a piece of equipment

with an average life of 5 years. Alternatively, equipment types with very long useful lives
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(e.g., agricultural tractors) may require a more complete accounting of historical sales to
generate current year population estimates. Thus, data matrices should be filled out to the
extent that the historical sales data will allow calculation of equipment populations for a
selected base year (e.g., 1990). Further, based on the results presented above, it is clear that
data do not exist to completely fill out such matrices for each equipment type of interest. For
equipment types without completed sales matrices, estimates may be possible based on sales

trends. .

Data sources likely to be utilized for these matrices include manufacturer associatiohs, PSR,

and the Department of Commerce.
5.5 ENGINE SURVIVAL MATRICES (HISTORICAL)

Developing these matrices would require extensive review of the methods used by PSR,
MacKay, and engine manufacturers to develop B50 engine lives and attrition curves. However,
the extent to which survival matrices could be developed depends largely upon available data
sources and the willingness of those sources to share information. Additionally, although
information on engine attrition rates may be available for some selected equipment types, the
applicability of these data across equipment categories is questionable (i.é., engine attrition for
lawn and garden equipment would not be expected to be the same as for construction
equipment). Nonetheless, an evaluation of engine attrition might be possible at the equipment
category level. At a minimum, general functional forms of attrition curves should be further

investigated.
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5.6 ENGINE REBUILD/REPLACEMENT RATE MATRICES (HISTORICAL)

Based on results presented above, it is apparent that data on nonroad engine rebuild and
replacement rates are not readily available. Additional effort to identify sources of rebuild and
replacement would be useful, but the results of such an effort are uncertain, as is the
development of an appropriate matrix. However, data on'rebuild and replacement rates do
exist for heavy-duty, on-road diesel engines. Thus, these data could be considered surrogates
for the higher horsepower, nonroad equipment types and might provide a very rough estimate
of the number of rebuilds that could be in service at a given time. For some of the more
inexpensive, lower horsepower equipment, it is very likely that engines are scrapped rather than
rebuilt. (A qualitative assessment of rebuilds and replacements may also be possible based on

information developed by EEA in its 1988 report to CARB.)

5.7 EQUIPMENT USAGE RATE MATRICES

For these matrices, data would be compiled on state- or regional-level annual hours of
operation, load factors, and annual average fuel consumption by equipfnent and engine type
combination. Multi-regional average annual hours of use data are available from NEVES,
which used PSR and industry data. However, as discussed previously, NEVES relied on a top-
down approach for all equipment usage estimates. Depending upon the equipment category,
top-down methodologies may not be the most appropriate to determine local-level activity.
Therefore, an assessment should be made to determine whether top-down or bottom-up

approaches provide the best estimates of activity for the various equipment categories.

The primary sources of information for these matrices are likely to be PSR, MacKay

(particularly for annual hourly usage), and manufacturer associations. Selected manufacturcrs
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might also have information on usage, load factor, and fuel consumption for the engines that
they sell, as well as information regarding regional variations in load factors and fuel
consumption. However, as discussed in earlier sections of this report, the likelihood of

obtaining additional data from manufacturers is questionable.
5.8 TEMPORAL DISTRIBUTION MATRICES

Data identifying the fraction of annual source activity that occurs during each month of the
year, each day of the week, and each hour of the day are important from an emission modeling
perspective. Such data allow policymakers to determine how much is being emi&ed in a given
region, during a specific time, and by a particular type of nonroad equipment. Ideally, these

data would be developed both at the national and State, or multi-State, levels.

Because a single comprehensive source for such data is not available, information from a
variety of previous nonroad reports and industry associations would have to be utilized to
determine temporal distributions. (Although the quality of such data is questionable.) Thus,
a detailed data matrix is not possible in this case, rather, estimates of temporal usage would
have to be reported by equipment category (and potentially sub-category, if data in enough
detail are discovered). Additionally, a limited amount of effort should be directed at
investigating estimation methodologies based on ambient temperature, number of rainy days,

and other weather parameters.
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APPENDIX A:

SNOWMOBILE REGISTRATION
DATA (1977-1992)

Source: ISIA
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1991-1992 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County

Current of Unregistered Breakdown
State Registrations Snowmobiles Available
Alaska 4,231
California 9,646 2,191 X
Colorado 18,396 3,000-5,000
Connecticut 2,600
Delaware 176
Idaho 22,790 10,000-15,000 X
Illinois 58,276 X
Indiana 18,178
Iowa 29,300 X
Maine 63,471 X
Maryland 235
Massachusetts 8,253
Michigan 180,340 X
Minnesota 192,926 X
Montana 11,300 X
Nebraska 828 X
New Hampshire 27,330 plus or minus 5% X
New Jersey 3,000
New Mexico 1,246* X
New York 51,723* X
North Dakota 9,200 X
Ohio 15,421 X
Oregon 10,078 X
Pennsylvania 42,354 X
Rhode Island 353 X
South Dakota 3,480 X
Vermont 31,515
Washington 20,414 X
Wisconsin 156,062 X
Wyoming 14,208 X
Total 1,017,013

* 1990-91 figure

Note: Registration figures are not available for the remaining states.
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1991-1992 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number  County

Current | of Unregistered Breakdown
Province Registrations Snowmobiles Available
Alberta 15,194 X
British Columbia 60,162
Manitoba 18,361 X
New Brunswick 11,526
Newfoundland 61,000
Nova Scotia 3,691
Ontario 346,932 X
Prince Edward Island 3,188
Quebec 122,189
Saskatchewan 6,022
Yukon Territory 654
TOTAL 648,919



1990-1991 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County

Current of Unregistered Breakdown
Province Registrations Snowmobiles Available
Alberta _ ' 13,875 _ X
British Columbia 53,386
Manitoba 27,161
New Brunswick 9,000
Newfoundland 61,000
Nova Scotia 4,143
Ontario 329,976 X
Prince Edward Island 4,153*
Quebec ' 113,758
Saskatchewan 6,086
Yukon Territory 654
TOTAL ‘ 623,192

* 1989-90 figure
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1990-1991 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County

Current of Unregistered Breakdown
State Registrations Snowmobiles Available
Alaska 4,427
California 8,849
Colorado ' 17,142 6,000
Connecticut 2,635
Delaware 290
Idaho 21,000 10,000-15,000 X
Illinois 58,891 X
Indiana 21,509 X
Iowa 22,000 X
Maine 61,641 X
Maryland 235
Massachusetts 13,000
Michigan 202,368 X
Minnesota 191,838 X
Montana 14,500*
Nebraska 767 X
New Hampshire 32,430 less than 5% X,
New Jersey 2,991
New Mexico 1,246
New York - 51,239 X
North Dakota 8,200 X
Ohio ' 18,040 X
Oregon : 9,675
Pennsylvania 39,449 X
Rhode Island 375 X
South Dakota 4,028 X
Utah . 14,034 X
Vermont : 32,762
Washington 19,631 X
Wisconsin . 155,632 X
Wyoming 14,506 X
Total ' 1,045,330

* 1989-90-figure.

Note: Registration figures are not avallable for the remaining states.
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1989-1990 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County

Current of Unregistered Breakdown
State Registrations Snowmobiles Available
Alaska 2,756
California 7,989 2,330 X
Colorado 16,026 ' 4,000
Connecticut 3,062
Delaware 307
Idaho 15,356 15,000+ X
Illinois 60,510 X
Indiana : 22,941 X
Iowa 22,020 X
Maine 63,190 X
Maryland 333
Massachusetts 23,110 X
Michigan 205,772 X
Minnesota 194,339 X
Montana 14,500- 36,462 X
Nebraska 9502 X
New Hampshire 33,000 2,475 (5-10%)
New Jersey 3,641
New Mexico 1,100 "quite a few"
New York 46,324 X
North Dakota 10,€93 X
Ohio 17,947
Oregon 9,533 X
Pennsylvania 43,000 25,000 X
Rhode Island 432
South Dakota 3,200 X
Utah 12,706 X
Vermont 33,961
Washington 17,280 X
Wisconsin 151,000 X
Wyoming 14,683
Total 1,051,813 85,267

Note: Registration figures are not available for the remaining states.
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1989-1990 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County

Current ' of Unregistered Breakdown
Province Registrations Snowmobiles Available
Alberta 14,169 X
British Columbia 52,689
Manitoba - 22,723 X
New Brunswick 8,566 -
Newfoundland 60,300
Nova Scotia 5,054 :
Ontario 308,373 X
Prince Edward Island 4,153
Quebec 103,179
Saskatchewan 6,243
Yukon Territory 508
TOTAL 585,957
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Estimated Number County
Current of Unregistered Breakdown

State Registrations Snowmobiles Available
Alaska 2,671
California 6,847 2,552 X
Colorado 15,060 4,000
Connecticut 3,503
Delaware 328
Idaho 21,024 10,000 X
Illinois 62,047 X
Indiana 19,206 X
Iowa 45,000 X
Maine 58,148 X
Maryland 450
Massachusetts 22,000 X
Michigan 200,854 X
Minnesota 192,647 X
Montana 50,000
Nebraska 918 X
New Hampshire 30,000
New Jersey 2,600
New Mexico 7,029*
New York 56,172 X
North Dakota 9,361 X
Ohio 18,782
Oregon 9,349 X
Pennsylvania 43,785 95,000 X
Rhode Island 395**
South Dakota 6,433 X
Utah 16,481 X
Vermont 27,953
Washington 20,032 X
Wisconsin 150,963
Wyoming 14,958 X
Total 1,114,996 111,552

1988-1989 NORTH AMERICAN SNOWMOBILE

REGISTRATION SURVEY

* includes all-terrain vehicles
** 1983 figure used

Note: Registration figures are not available for the remaining stat. :.
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Province

- ey wm 2w w» ws m e e» = =

Alberta

British Columbia
Manitoba

New Brunswick
Newfoundland

Nova Scotia

Ontario

Prince Edward Island
Quebec

Saskatchewan

Yukon Territory

TOTAL

1988~1989 NORTH AMERICAN SNOWMOBILE

REGISTRATION SURVEY

Estimated Number County
Current of Unregistered Breakdown
Registrations Snowmobiles Available

- e am ma Am me G wm B s W wm mp e em ew e e an e we = e

14,986

51,597

17,748 X
10,000 A

56,000

4,967 X
286,664 X
n/a :
79,287
6,435
494

528,178
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1987-1988 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

* 1983 fiqgure used
** 1984 figure used
*** 1985~86 figure used
***k*x1986-87 figure used

Es timated Number County
Current of Unregistered Breakdown

State Registrations Snowmobiles Available
Alaska 1,812
California 6,283 2,860 X
Colorado 14,234 8,000
Connecticut 3,626
Delaware 263 ‘
Idaho 20,000 15,000 X
Illinois 59,163 X
Indiana 26,643 X
Iowa 49,033 X
Maine 57,481 X
Maryland 450
Massachusetts 15,000**
Michigan 206,544 X
Minnesota 181,598 X
Montana 50,589 X
Nebraska 1,095%*** X
New Hampshire 38,332 X
New Jersey 6,000
New Mexico 6,000%%*
New York 54,321 X
North Dakota 6,415 X
Ohio 25,456
Oregon 8,767 X
Pennsylvania 46,500 X
‘'Rhode Island 395%*
South Dakota 6,459 X
Utah 11,884 X
Vermont 23,573
Washington 17,922 X
Wisconsin 149,839 X
Wyomi ng 13,736 X
Total 1,109,413 25,860

Note: Registration figures are not available for the remaining states.



1987-1988 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County

Current of Unregistered Breakdown
Province Registrations Snowmobiles . Available
Alberta 14,094
British Columbia 50,840 X
Manitoba 30,705
New Brunswick 9,912
Newfoundland 56,000
Nova Scotia 5,195
Ontario 263,681 X
Prince Edward Island 1,500**
Quebec 76,409
Saskatchewan 8,603

Territories:

Yukon Territory 250
Northwest Territories 293*
(City of Yellowknife)

TOTAL 517,482

* 1984 figure used
** 1986-87 figure used



1986-1987 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County
Current of Unregistered Breakdown

State Registrations Snowmobiles Available
Alaska 3,593
California 5,729 3,219
Colorado 13,600 8,000
Connecticut 3,667 X
Delaware 280 300
Idaho 18,000 15,000 X
Illinois 60,490 X
Indiana 23,695 X
Iowa 55,090 X
Maine 56,391 X
Maryland 420
Massachusetts 15,000%*
Michigan 200,773 X
Minnesota 198,212 X
Montana 12,068 X
Nebraska : 1,095 X
New Hampshire 32,974 1,000
New Jersey 6,000
New Mexico 6,000**
New York 60,701 X
North Dakota 10,823 ' X
Ohio 61388
Oregon 8,597 6,300
Pennsylvania 47,000 30,000 X
Rhode Island 2,700 . T 400 X
South Dakota 5,163 X
Utah 12,951 X
Vermont 19,566
Washington 15,813 X
Wisconsin 145,609 X
Wyoming 11,868 X
Total 1,060,256 64,219

*1984 figure used

**1985-86 figure used

Note: Registration figures are not available for the remaining states.



1986-1987 NORTH AMERICAN SNOWMOBILE

REGISTRATION SURVEY

Estimated Number
of Unregistered
Snowmobiles

County
Breakdown
Available

- as e e am an mm em e em e e ean em o en e mm am wWh M e wm ee e e e e e an e am wm e e e em e

Current
Province Registrations
Alberta 15,113
British Columbia 50,551
Manitoba 22,926
New Brunswick 9,755
Newfoundland 53,000%*
Nova Scotia 7,922*%*
Ontario 300,000
Prince Edward Island 1,500
Quebec 69,948
Saskatchewan 7,236
Territories:
Yukon Territory 437**x
Northwest Territories 293*%*
(City of Yellowknife)
TOTAL 538,681

*1985-86 figure used; includes all-terrain vehicles

**1984 figure used
***x)985-86 figure used
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1985-1986 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Current
State Registrations
Alaska 2,632
California 5,837
Colorado 14,250
Connecticut 3,239
Delaware 290
Idaho 23,000
Illinois 65,591
Indiana 23,539
Iowa 55,091
Maine 49,722
Maryland 400
Massachusetts 15,000~
Michigan 287,524
Minnesota 202,944*
Montana 16,569
Nebraska 994
New Hampshire 30,586
New Jersey 6,000
New Mexico 6,000
New York 67,346%*
North Dakota 13,532
Ohio 15,417
Oregon ' 7,813
Pennsylvania 46,700
Rhode Island 395**
South Dakota 9,066
Utah 13 1480
Vermont 11,953
Washington 17,020
Wisconsin 154,000
Wyoming 11,136
Total 1,177,066

* 1984 figure used
**]1983 figure used

Estimated Number
of Unregistered
Snowmobiles

3,500
8,000

29,700

2,000

80,000

123,200

County
Breakdown
Available

XX

Note: Registration fiqures are not available for the remaining states.
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1985-1986 NORTH AMERICAN SNOWMOBILE

REGISTRATION SURVEY

Estimated Number
of Unregistered
Snowmobiles

County
Breakdown
Available

Current
Province Registrations
Alberta ' 22,305
British Columbia 49,970
Manitoba 35,798
New Brunswick 7,785
Newfoundland 53,000*
Nova Scotia 7,922%*
Ontario 200,000
Prince Edward Island 3,647*%*
Quebec 78,521
Saskatchewan 10,269
Territories:
Yukon Territory 437
Northwest Territories 293**
(City of Yellowknife)
TOTAL 469,947

* includes all-terrain vehicles

**1984 figure used
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1984 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County
Current of Unregistered Breakdown

State Registrations Snowmobiles Available
Alaska 2,522
California 4,816 3,900 X
Colorado 13,788 6,000
Connecticut 2,379 X
Idaho 20,200 10,000 X
Illinois 66,863 X
Indiana 32,651 15,000 X
Iowa 65,329 X
Maine 47,862 X
Maryland 1,200
Massachusetts 15,000
Michigan 271,221 X
Minnesota 202,944 X
Montana 13,261 30,900 X
Nebraska 1,858 X
New Hampshire 29,658 5,000
New Jersey 4,000
New Mexico 4,500
New York 67,346 25,000 : X
North Dakota 10,976 X
Ohio 31,971
Oregon : 8,134 X
Pennsylvania 47,000 ' 25,000 X
Rhode Island . 395+*
South Dakota 9,617 X
Utah 111741
Vermont 21,288
Washington 14,959 X
Wisconsin 164,124 X
Wyoming 12,197 S ¢
Total 1,199,800 120,800

*1983 figureAused

Note: Registration figures are not available for the remaining states.



1984 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Estimated Number County

Current . of Unregistered Breakdown
Province v Registrations Snowmobiles Available
Alberta 25,000 60,000
British Columbia 24,000
Manitoba 29,196
New Brunswick 9,040 X
Newfoundland 60,000
Nova Scotia 7,922 X
Ontario 169,385+ X
Prince Edward Island 3,647
Quebec 78,569
Saskatchewan 15,526 X
Territories:
Yukon Territory . 238
Northwest Territories 293 ‘ 100
(City of Yellowknife)
TOTAL 422,816 60,100

*1983 figure used
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1983 NORTH AMERICAN SNOWMOBILE
TREGISTRATION SURVEY

Current County
Registrations Breakdown

State Available
Alaska 1,602

California 5,120 X
Colorado 13,959

Connecticut 2,266 X
Idaho - 21,785 X
Illinois 69,439 X
Indiana 32,037 X
Iowa 60,291 X
Maine . 42,177 X
Maryland 639

Massachusetts 16,500 X
Michigan 282,274 X
Minnesota 207,564 X
Montana ’ 16,074 X
Nebraska 1,664 X
New Hampshire 21,154

New Jersey 4,109

New Mexico 5,900

New York 73,244 X
North Dakota 14,739 X
Ohio 24,048

Oregon 4,113 X
Pennsylvania 55,000 X
Rhode Island 395

South Dakota 7,839 X
Utah 16,355 X
Vermont 19,971

Washington 14,959

Wisconsin 159,561 X
Wyoming : 12,972 X
TOTAL 1,207,750

Note: Reglstration figures are not avalilable for the remaining states.



1983 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Current County

, Registrations Breakdown
Province Available
Alberta 23,001
British Columbia 59,593* X
Manitoba 21,767
New Brunswick 9,590
Newfoundland ' 50,000
Nova Scotia 9,750
Ontario 169,385
Prince Edward Island 3,637
Quebec 60,918
Saskatchewan 16,855 X
Territories:
Yukon Territory 445
Northwest Territories No statistics available
TOTAL 424,941

*1982 figures used



1982 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Current ~ County
Registrations Breakdown
State Available
Alaska 2,522 X
California 5,048 X
Colorado : 14,087 X
Connecticut 2,577 .
Idaho 18,552 X
Illinois 72,682 X
Indiana 46,361 X
Iowa 56,000 X
Maine 57,178 X
Maryland . 896
Massachusetts 23,000 X
Michigan 386,391 X
Minnesota 220,100 X
Montana 14,064 X
Nebraska 1,016 X
Mew Hamoshire 35,490
New Jersey 4,015
New Mexico 3,077
New York : 85,639 X
North Dakota 13,660 X
Ohio 32,045
Oregon 7,682 X
Pennsylvania 56,459 : X
Rhode Island 451
South Dakota 6,986 X
Utah 17,016 X
Vermont 28,827
Washington ‘ 15,161 X
Wisconsin 175,334 X
Wyoming 12,715 X
TOTAL 1,415,031

Note: Registration figures are not available for the remaining states.
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1982 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Current County
Registrations Breakdown
Province Available
Alberta 24,161
British Columbia 59,593 X
Manitoba 35,853
New Brunswick : 12,493* X
Newfoundland 49,144
Nova Scotia 11,390* X
ontario - 170,976
Prince Edward Island 3,600 X
Quebec 173,094*
Saskatchewan 17,512
Territories:
Yukon Territory 268
Northwest Territories No statistics available
TOTAL 558,084

*1981 figures used
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1981 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Current County
Registrations Breakdown
State (as of December 1, 1981) Available

Alaska 1,102 X
California 5,542 X
Colorado 12,832
Connecticut 2,700
Idaho 19,961 X
Illinois 70,822 X
Indiana 44,760 X
Iowa 60,000 X
Maine 51,511 X
Maryland 786.
Massachusetts 18,696 X
Michigan 368,858 X
Minnesota 228,764 X
Montana 10,944 X
Nebraska 1,500 X
New Hampshire 26,679
New Jersey 5,392
New Mexico 2,543
New York 86,907 X
North Dakota 14,900 X
Ohio 32,045
Oregon 7,544 X
Pennsylvania 55,763 X
Rhode Island 400
South Dakota 4,695 X
Utah 14,984 X
Vermont 22,223
Washington 14,194 X
Wisconsin 162,600 X
Wyoming 9,468 X

TOTAL 1,359,115

Note: Registration figures are not available

for the remaining states.
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1981 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Current County
Registrations Breakdown
Province (as of December 1, 1981) Available
Alberta 26,364
British Columbia 46,031 : X
Manitoba 36,788
New Brunswick 12,493 X
Newfoundland 46,550
Nova Scotia 11,390 . X
Ontario 165,882
Prince Edward Island 3,582 X
Quebec 173,094 :
Saskatchewan 19,069
Territories:
Yukon Territory 398
Northwest Territories I No statistics available
- TOTAL 541,641
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1980 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Note: Registration figures are not available for the

remaining states.

Current County
Registration Estimated Breakdown

——_-_State______________ Survey_ ______ Unregistered ______ Available ____
Alaska 4,618 X
California 6,335 3,276 X
Colorado 13,776 8,000
Connecticut 5,016 b'<
Idaho 20,705 X
Illinois 68,188 X
Indiana 44,513 X
Iowa 58,929 X
Maine 40,869 X
Maryland 106
Massachusetts 35,147
"Michigan 465,038 X
Minnesota 286,035 X
Montana 8,315 X
Nebraska 1,037 X
New Hampshire 16,755 5,000
New Jersey 5,044
New Mexico 2,207 448 :
New York 121,713 X
North Dakota 13,157 X
Ohio 21,973 )
Oregon 8,458 X
Pennsylvania 68,961 20,000 X
Rhode Island 300 -
South Dakota 6,855 X
Utah 17,211 5-10% X
Vermont 21,818
Washington 12,748 : X
Wisconsin 212,605 40,000 X
Wyoming 9,806 10-15,000 X

TOTAL 1,598,238



1980 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

Current County
Registration Estimated Breakdown
———-_State________ o ___. Survey ________ Unregistered __ Available ___
Alberta 25,180 75-80,000 X
British Columbia 42,056 X
Manitoba 13,395 X
New Brunswick 12,858
Newfoundland 38,000 X
Nova Scotia 12,221
Ontario 195,184 75,000 X
Prince Edward Island 3,400 X
Quebec 46,000 105,000 X
Saskatchewan 24,300 ' b 4
Territories:
Yukon Territory 310 2,000

Northwest Territory No statistics available

TOTAL 412,904
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1979 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

County 1978
Current Breakdown Registration

———---State___________Registrations __Available _____ Survey _____ Notes____
Alaska 3,539 X 10,081 1
California 7,176 X 5,744 2
Colorado 13,687 11,257 3
Connecticut 6,630 X 7,119
Idaho 21,726 X 14,594
Illinois 58,317 X 45,882
Indiana 34,883 x 10,481
Iowa 74,510 X 54,470
Maine 63,646 X 67,345
Maryland 104 101
Massachusetts 37,865 X 47,000
Michigan 444,212 X 409,266
Minnesota 300,467 X 307,985
Montana 28,263 X 15,355
Nebraska 2,200 1,110
New Hampshire 36,761 35,905
New Jersey 5,201 4,521 4
New Mexico 1,702 2,509
New York 121,713 X _ 130,109
North Dakota 21,031 X 18,128
Ohio 12,855 11,290
Oregon 7,822 X 7,529
Pennsylvania 66,195 X 78,000
Rhode Island 339 378
South Dakota 7,617 X 7,513
Utah 17,244 X 16,207
Vermont 31,328 31,281
Washington 14,362 X 14,278
Wisconsin 216,821 X 255,908
Wyoming 10,040 X 8,862

Sub Total 1,668,256 1,630,208
Nevada (est) 2,500 2,400
West Virginia (est) 5,450 5,350
Delaware (est) 200 150
Virginia (est) 550 500
All other states (est) 6,000 5,000

U. S. Total 1,682,956 1,643,608

1. Start of new 2-year registration period

2. Estimated 3,242 unregistered.
3. Estimated 8,000 unregistered.
4. Estimated 1,000 unregistered.
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1979 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

County 1978
: Current Breakdown Registration

——— State_________.__ Registrations___Available _____ survey_ _.__._ Notes____
Alberta 27,626 23,956
British Columbia 40,000 37,013
Manitoba 49,159 38,357
‘New Brunswick 17,403 20,399
Newfoundland 37,144 32,284
Nova Scotia 16,171 13,912
Ontario 195,000 est. 199,502
Prince Edward 1,524 , 2,956

Island
Quebec 175,678 X 223,293
Saskatchewan 24,540 21,576
Territories:

Yukon Territory 173 ' 388

Northwest Territories 7,000 _ 2,100 1

Canada Total 591,418 615,736

U. S. Total 1,682,956 1,643,608
GRAND TOTAL 2,274,374 2,259,344

1. Estimated 1979 data; Registrar of Motor Vehicles, Northwest Territories
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1978 NORTH AMERICAN SNOWMOBILE
REGISTRATION SURVEY

County 1977
Current Breakdown Registration
State . Registrations Available Survey notes
Alaska 10,081 X 9,146
California 5,744 - X 5,363
Colorado 11,257 : 11,003 1
Connecticut 7,119 X 7,859
Idaho 14,594 X 14,306
Illinois 45,882 X 38,673
Indiana ' 10,481 X 13,993 2
Iowa 54,470 x 51,019
Maine 67,345 X 71,502
Maryland _ 101 82
Massachusetts 47,000 46,000
Michigan 409,266 X 381,803 3
Minnesota 307,985 X 316,886
Montana 15,355 X 22,978 3
Nebraska 1,110 346
New Hampshire 35,905 41,887
New Jersey 4,521 4,238 1
- .New Mexico 2,509 2,097
ork 130,109 X 132,301
Dakota 18,128 X 25,115
ohlo .- = 11,290 8,967
Oregon 7,529 X 6,791
Pennsylvania 78,000 X 72,550 4
Rhode Island 345 367
South Dakota 7,513 X 7,896
Utah 13,425 X 11,752
Vermont 31,281 32,222
Washington 14,278 X 9,420
Wisconsin 255,908 X 245,542
Wyoming 8,862 p 7,214
Sub Total 1,627,393 1,599,318
Nevada (est) 2,400 2,000
West Virginia (est) 5,350 5,000
Delaware (est) 150
Virginia (est) 500
All other states (est)5,000
U. S. Total 1,640,793 1,606,318

ounty breakdown available for 1976 only
evised registration procedure

l.official estimate of 2,000 unregistered
4. County breakdown available 9/78



1978 NORTH AMERICAN SNOWMOBILE
~  REGISTRATION SURVEY

County 1977
Current Breakdown Registration
Province Registrations Available Survey notes

Alberta 23,956 18,087
British Columbia 37,013 33,742
Manitoba 38,879 30,374
New Brunswick 20,399 22,788 1
Newfoundland 32,284 27,000
Nova Scotia 13,912 13,826 2
Ontario 289,304~070 ¥, 741 225-006—o70 J, 30 3,
Prince Edward 2,956 699 ,

Island
Quebec 235,776 227,587
Saskatchewan 21,576 24,096 5

Sub Total 636,055 623,199
Canada Terri-

tories (est) 25,000 22,000

Canada Total 661,055 645,199

U. S. Total 1,640,793 1,606,318
GRAND TOTAL 2,301,848 2,251,517

Final 1978 registration figure available 7/78
County breakdown available. 11/78

Estimated 1977 figure

Official estimate of 75,000 unregistered

Revised registration procedure

A wWwN =

é%CC;:; /MJ{;£:n /¢xalg 7/2/%!
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1977 SNOWMOBILE

REGISTRATION SURVEY

1977
State Registration

Alaska (est.) 15,000
California 5,363
Colorado 11,003
Connecticut 7,859
Idaho 14,306
Illinois 38,673
Indiana 13,993
Iowa 51,019
Maine 71,502
Maryland 82
Massachusetts 46,000
Michigan 381,803
Minnesota 316,886
. Montana » 22,978
) .aska 346
Hampshire 41,887
~New Jersey 4,238
New Mexico 2,097
New York. 132,301

North Dakota 25,115 .
Ohio 8,967
Oregon 6,791
Pennsylvania 72,550
Rhode Island 367
South Dakota 7,896
Utah 11,752
- Vermont 32,222
~ Washington 9,420
Wisconsin 245,542
Wyoming 7,214
'btotal 1,605,172
Nevada (est.) 2,000
W. Virginia (est.) 5,000
TOTAL 1,612,172

County Breakdown
Available

X OX X X X o
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Revised 10/14/77

1976

Registration

9,945
6,655
12,991
4,043
19,886
34,375
18,688
51,454
71,222
48
36,800
374,458
306,270
16,854
325
42,055
4,715
1,633
149,401
22,533
4,387
7,864
53,952
390
9,746
15,232
34,806
11,940
241,395
8,621
1,572,684
1,900
4,700
1,579,284



1977 SNOWMOBILE
REGISTRATION SURVEY

197‘!l’
Registratlon

1977 County Breakdown
Province Registration Available

Alberta 18,087 X
‘British Columbia 33,742
Manitoba 30,374
New Brunswick 22,788
Nova Scotia 13,826
Ontario 225,000
Prince Edward Is. 699
Quebec 227,587
Saskatchewan 24,096

TOTAL 596,199
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19,919
31,460
45,236
24,600
17,656
209,120
1,672
223,544
26,964

600,171
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INTRODUCTION :

Background

Every 5 years the MIC intends to conduct a major telephone consumer survey of
motorcycle, mini-cycle, scooter, moped and ATV owners and non-owners. It's purpose
is to provide nationally projectable data on U.S. motorcycle ownership and usage, to
update information on the motorcycle market and to provide comparisons for a trend
analysis. This is the third report prepared by Burke Marketing Research. The first
survey was conducted in 1974.

Purpose
The primary purpose of this research is to provide information to support MIC

programs in governument relations, land use, technical issues, public awareness and
statistics. The secondary purpose is to provide information to MIC members.

Method/Interviewing Dates/Locations ,
Burke Marketing Research conducted telephone interviews via CRT's from its WATS

interviewing facility in Cincinnati, Ohio from January through December, 1990. A
twelve month period was used for the entire study to eliminate seasonal bias. Weekday
late afternoon/evening and weekend dialing was used. All interviews were completed
by "exclusively Burke" investigators operating under constant supervision. Up to six
callbacks on identified owning households were made, and additional callbacks if felt
to be productive.

Research Design
Telephone interviews were conducted via CRT's. There was an owner and a non-owner

version of the questionnaire. The following is an outline of each version.

Questionnaire Qutline

Screening and Ownership

Non-Owner
Previous Ownership
Reasons Never or No Longer Own
Importance of Reasons For Not Owning
Household Operators of Vehicles in Past Year
Attitude toward Motorcycles/ATV's
Reasons for Attitude
Demographics

| BMR# 40-083
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report.

INTRODUCTION

Owmer

Vehicles Currently Owned

Year, Make, Model, Engine Size of Vehicles
Where Vehicle Operated

Number of Wheels on ATV's

Whether or Not In Running Order

Number of Household Member Operators
Number of Operators on the Streets /Off-Highway

Primarv Rider Questions

Month/Year Vehicle Purchased New/Used
Where Purchased
Where Vehicle Operated

Street Riding

Annual Mileage

Usage By Season/Weekend/Urban vs. Rural
Primary Means of Transportation

Fuel Consumption

Comunuting

Helmet Usage

Motorcycle Licensing and Rider Education

Off-Highwav Riding

Usage by Season/Weekend/Urban vs. Rural
Mileage of ATV for Utility Purposes

Days, Miles, Hours, Gallons Used for Vehicle
Fuel Consumption

Helmet Usage

Motorcycle Aftermarket

Muffler System Replacement
Purchase of Riding Apparels
Maintenance of Vehicle
Insurance Coverage
Demographics and Interests

BMR# £0-088

AN

A copy of the questionnaire and all field supplies can be found in the Appendix of this
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INTRODUCTION
Sample '

A total of 1896 (approximately 158 per month) interviews of motorcycle owners were
completed from January through December 1990 using Super Survey Sampling
National Probability Sample (INPS). Completes with incorrect or non-classifiable
vehicles as the selected vehicle were deleted each month from the data, and replaced in
following months. A total of 43 NPS interviews had to be deleted from the data
throughout the year. The sample was plus 1 and our Telephone Number Management
System (TINMS) was used to monitor the quota, control callbacks, and release sample
efficiently.

A total of 1204 interviews (100 per month) of households not currently owning a
motorcycle were also completed using the NPS.

An additional 699 interviews of motorcycle owners were completed using Piggyback
sample. A piggyback question screening for motorcycle owners was asked on other
Burke studies to obtain this sample. Again, completes with an invalid selected vehicle
were deleted, and replaced in following months. A total of 27 piggyback completes had
to be deleted throughout the year.

The final dispositions can be found in the appendix of this report.

Sample Control
Control of sampling was executed on a month by month basis. A new random sample

was drawn each month to provide discrete time segments over which sample analysis
could be evaluated.

Multiple Ownership
For households owning more than one motorcycle, a random selection procedure of all

vehicles in operation was used to select one vehicle for the in-depth interview.

Respondent Selection
The primary rider of each selected motorcycle was interviewed. Names of the primary

riders were collectad to do an analysis of what else they ride. The assistance of an adult
for children under 12 may have been sought. However, the demographics will be of the
child, not the adult.

BMR# 40-088
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INTRODUCTION 4
din
t the end of each month, Burke sent to MIC a computerized print out of the owner

completes sorted by make with the phone number and information about the vehicle's
year, brand, model, engine type, nominal engine size and actual engine size. MIC
recontacted respondents if necessary to obtain information to make the interview a
valid complete. MIC returned these sheets for key-punéhing and indicated those to be
deleted due to insufficient or incorrect information.

A print out of the other responses for QB was sent to MIC monthly, along with other
responses for Q's 26, 36, 41, 43, 56, 59, 61, 69 and N4. A pre-list was developed for Q61 -

magazines.

Interpretation of the Data

1) Questions (tables) based on TOTAL VEHICLES and TOTAL VEHICLES IN
RUNNING ORDER are run against Banners A-D.

2) Questions (tables) based on SELECTED VEHICLES are run against Banners A-G.

3) Questions (tables) based on NON-OWNERS are run against Banner H-I.

B-5
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INTRODUCTION
Number of Bikes Owned
For interviews from January - April, the number of bikes owned is the number of bikes

asked about, up to 5. For interviews from May - December, the number is the exact
number of bikes owned, from QX2, which was added to the interview in May.

Non-Owner Weighting ‘
The non-owner tables, as was done in the 1985 wave, are weighted 50% male, 50%

female.

In some instances, base sizes are small. Where this occurs, caution should be
used in the interpretation of data.

" Individual bases within the banner may add to less than the Total base because
some respondents refused, were unable to answer or were not asked some
questions. Bases may add to more than the Total when base selections are not
mutually exclusive. ‘

In some cases, percentages may add to slightly more or less than 100% due to
rounding. Percentages may also add to more than 100% due to the acceptance of
more than one answer from a respondent to a particular question.

When means were calculated, “Don't Know" answers were removed from the
base.

Throughout this report, the data are presented with numbers appearing on each
line with the corresponding percentages irmmediately below them.

A blank space or a dash indicates no response was made for a particular answer
or comment.

The abbreviation "N.S." means "Non-Specific."
The word "Net" often appears after the description of a category. A given
respondent may have made more than one comunent in the detail lines beneath

the category net but is counted only once in the net line.
BMR# 40-088
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MODEL TYPE
ComMpP ATV
5 .8
108 [i{e}1}

32 100
1.2 16.4
12 18
6.1 3.0
3 3
1.5 0.5
2 4
1.0 0.7
8 7
2.5 1.t
2 4
1.0 0.7
20 82
10.1 13.85
- 3
~ 0.5
- 8
- 1.3
5 10
2.5 1.6
8 19
4.0 3.1
4 20
2.0 4.8
3 13
1.5 2.1
40 168
20.2 27.6
ral 05
10.6 14.0
] 21
3.0 3.1
) 15
0.5

MOTOR/ ON-
SCOOT 11wy
1-5  1-2
1004 1420
372 304
18.8 21.4
93 76
4.7 5.4
16 13
0.8 0.9
13 10
0.7 0.7
a2 33
2.1 2.3
10 8
0.5 0.8
B 8
0.4 0.6
4 4
0.2 0.3
279 228
141 16.1
2 1
0.1 0.1
32 3
1.8 2.2
ae 28
1.8 2.0
100 86
5.0 6.1
20 75
4.8 5.3
13 7
0.7 0.5
008 468
30.8 33.0
301 23
15.2  16.3
73 s8
3.7 4.1
147 40
2.4 2.8

COMP/ OFF/
ATV  COMP
4-6 4A-S
250 341
148 48
15.6 14,1
33 15
3.5 4.4
8 k]
0.6 0.9
[} 2
0.8 0©.6
15 8
1.6 2.3
6 2
0.8 0.8
118 a3
12.1 9.7
4 t
0.4 0.3
9 1
0.9 0.3
15 5
1.8 1.5
31 12
3.3 3.8
39 10
4.1 2.9
17 4
1.8 1.2
243 75
25.8 22.0
127 42
13.4 12.3
3 10
3.3 2.9
19 4
2.0 1.2
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PAGE 2
DMR 7 40-088
MIC SURVEY OF MOTORCYCLE OWNERSHIP AND USAGE
OWNERS

7 rEn 9
TADLE 3J33A

STATE

_ MODEL TYPE
----------------------------------------------------------- ON-1IGIWAY

ALL SCOOY/ OFF/ _ ' DY SPECIFIC TYPE
ON-  DUAL OFF MOTOR/ ON-  COMP/ OFF/ ——--—me——m—on- s

SCOOT Hwy  PURP WY  COMP ATV  SCOOT I1MV ATV COMP  STAM- . ©  spont¥
TOTAL  § 2 3 4 5 ] 1-5  1-2 4-6 4-5 DAfiD CRUIS BIKE TO0UN
BASE-SELECTED VEHICLES 2595 BO 1340 223 143 196 G609 1904 1420 950 341 813 272 90 150
MICIIIGAN ‘ 121 e 53 17 10 6 29 92 50 A5 10 <] ] 7 A 4
4.7 7.5 4.0 7.6 7.0 3.0 4.8 4.0 4.2 A7 47 4.4 2,06 4.4 2.0
OHIO 109 1 73 3 4 8 20 89 74 32 12 51 13 - 6 3
4.2 1,3 S5.4 1,3 2.8 40 3.3 45 5.2 3.4 3.5 6.3 4.8 6.7 1.9
WEST CENTRAL (SuB-~ 391 10 227 37 14 19 83 307 231 116 33 146 43 13 25
NET) 15.1 12.5 16.9 16.6 9.8 9.6 (3.6 (56 16.7 12,2 ©.7 18.0 158 (4.4 18.0
TOWA A5 2 20 ] 3 - 6 39 20 ] 3 17 2 2 5
1.7 2.5 1.9 3.8 2.1 - 1.0 2,0 2.0 0.9 0.9 2.0 0.7 2.2 3.2
KANSAS 08 3 a9 8 5 3 10 50 42 18 b 29 7 1 2
: ' 2.6 3.8 2.9 3.6 3.5 V.5 1.6 2.9 3.0 1.0 2.3 3.6 2.0 1.t 1.3
MINNESOTA 04 2 45 0 3 5 30 c4 a7 3s 8 20 7 5 ]
3.6 2.5 3.4 ‘4.0 2.' 2. 4.9 3.2 3.3 4.0 2.3 3.6 2.0 5.6 2.0
MISSOURT - 56 ~ 3t 2 2 ] 15 41 3t 23 8 21 4 2 4
2.2 -~ 2.3 0.9 1.4 30 2.5 2.1 2.2 2.4 2.3 2.6 1.5 2.2 2.0
NEDRASKA 27 - 18 2 1 1 5 22 19 7 2 7 9 1 1
1.0 - .3 0.9 0.7 0.5 0.8 1.t 1.3 0.7 0.6 0.9 3.3 1.1 0.0
HORTH DAKOTA 12 - ] 2 - - 4 8 6 4 - 3 2 - 1
0.5 - 0.4 0.9 - - 0.7 0.4 0.4 0.4 - 0.4 0.7 - 0.0
SOUTH DAKOTA " - 5 2 - 3 1 10 5 4 3 2 2 - 1
0.4 - 0.4 0.9 - t.5 0.2 0.5 0.4 0.4 0.9 0.2 0.7 - 0.0
WISCONSIN 18 3 67 L - 1 12 65 60 13 1 a8 10 2 7
K 3.0 3.8 43 1.8 - 0.5 2,0 3.3 4.2 1,4 0.3 4.7 3.7 2.2 4.5
SOUTH_(NEY) 640 19 . 297 33 43 40 202 438 316 291 89 (RA] 50 72 43
24.7 23.8 22.2 14,9 30.1 23,2 33.2 22.% 22,3 30.8 26.1 21.0 21.3 24.4 27.0
SOUTI_EAST (SUB-NET) 420 1y 204 18 3o 29 120 202 215 187 59 11g <} 10 29
16.2 13.8 15.2 8.1 21,0 14,6 21.0 14,7 15,1 19,7 17.3 14,3 14.3 20.0 18.0
ALABAMA 41 - 13 1 2 4 21 20 13 27 . 0 10 - - 3
1.8 - 1.0 0.4 .4 20 3.4 1,0 0.9 2.0 .0 1.2 - - 1.9
FLORIDA 7 4 45 2 L | 12 59 49 20 i C 21 0 o 9
2.7 5.0 3.4 0.9 0.7 3.5 2.0 3.0 3.5 2.1 2.3 2.0 3.3 6.7 5.0
GEORGIA ‘42 - 17 z 5 2 10 20 17 23 7 7 6 2 1
1.0 - 1.9 0.9 3.9 1.0 2.0 1.9 1.2 2.4 2.1 0.9 2.2 2.2 0.0
KENTUCKY 41 1 10 3 5 4 9 32 20 18 9 t 2 t 5
1.6 1.3 1.4 3.3 3.5 2.0 1.5 1.6 .4 t.9 2.0 1.4 0.7 1.1 3.2
MISSISSIPPI 31 - 12 ! ! 1 22 15 12 24 2 0 2 | 1
1.4 - 0.0 0.4« 0.7 0% 3.0 OB OB 2.5 0.0 1.0 0.7 1.1 0.0
- v on n (K3 L] b |

B-8
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PAGE 23

Mt 2 A0-000
 MIC SURVEY OF MOTONRCYCLE OWNERSHIP AND USAGE
OwWHENRS

7 FED O
TADLE 33A

StAlE

. MODEL TYPE .
----------- e e e e e e e e e ON-HIGIMWAY

ALL SCOOT/ OrF/ .DY SPECIFIC -TVRE
OM- 'DUAL OFF NOIOR/ ON-  COMP/ OFF/ ~—=-== B S AR
SCOOT  tiwy PURP 1wy COMP ATV SCOOT Wy ATV  CUMP STAN- . spont

TOTAL 1 2 3 4 5 6 1-6 1-2 A-0 4-5'- DARD CRUIS .BIKE TOUR

_________________________________________________ - cmmlp memmn- m.————- e ——— c————

BASC-SELECTED VENICLES 2505 80 1340 223 143 108 609 1084 1420 050 34l ‘813 272 80 156

SOUTH CAROLIMA 38 - 23 1 4 2 i) 30 23 14 0 'R /] 4 3
1.5 - 1.7 0.4 2.8 1.0 1.3 1.5 1.8 1.5 1.8 1.9 2.2 4.4 1.9

TEMNESSEE s0 4 21 3 2 2 18 32 25 22 q 1 5 2 3

1.9 5.0 1.0 1.3 1.4 1.0 3.0 1.6 1.8 2.3 1.2 1.4 1.8 2.2 1.9

VIRGINIA 54 1 3, 2 5 4 11 43 32 20 B 23 5 - 3

2.1 1.3 2.3 0.9 3.5 2.0 1.0 2.2 2.3 2,1 2.0 2.8 1.8 - t.9

SOUTH WEST (SUD-~HET) 220 8 93. 15 i3 17 74 146 10t 104 30 55 19 4 14

8.5 10.0 6.0 6.7 0.1 8.6 12.2 7.4 7.1 10.9 8.8 6.8 7.0 4.4 8.0

ANKANSAS 20 1 0 2 - - 15 11 1] 113 - 2 5 L -

1.0 1.3 0.0 0.9 - - 2.5 0.6 0.6 1.8 - 0.2 1.8 1.1 -

LOUISTANA 30 1 1} 1 1 4 21 15 0 20 5 4] 2 - -

1.4 1.3 0.0 0.4 0.7 2.0 3.4 0.8 0.0 2.7 1.5 0.7 0.7 - -

OKLAINOMA A7 2 23 2 5 A 1 36 25 20 1] 18 2 - 3

: 1.8 2.5 1.7 0.0 3.5 2.0 1.0 1.8 1.8 2.1 2.0 2.2 0.7 - 1.9

TEXAS 113 4 54 10 7 9 27 B4 58 43 10 29 10 | 1"

4.3 5.0 4.0 4.5 4.0 4.5 4.4 4.2 4.1 4.6 4.7 3.0 3.7 3.3 7.1

WEST (HET) 700 28 304 105 A9 80 130 500 332 268 129 168 (13 21 20

27.2 35.0 22.7 A7.1 34.3 40.4 22.8 28.5 23.4 28.2 237.8 23.1 23.9 23.3 17.9

NOCKY MOUNTAIN (Sub- 284 2 128 51 19 25 50 225 130 102 a4 79 3t 6 10

HET) 10.9 2.5 9.6 22.9 13.3 12.6 8.5 11.3 9.2 to.7 2.9 8.7 11.4 6.7 G.4

ARIZONKA 40 - 25 3 1 3 14 32 25 18 4 7 12 3 3

1.8 - 1.9 1.3 0.7 1.5 2.3 1.6 1.8 1.9 1.2 0.9 4.4 3.3 1.9

COLORADO 62 - 30 8 9 7 8 10 30 14 ;] 19 9 - ]

2.0 - 2.2 3.6 0.7 3.5% 1.0 2.3 2.1 1.5 2.3 2.3 3.3 - 0.6

1DAII0 1 - 30 33 12 5 22 6o 38 39 17 28 . 5 2 3

4.3 - 2.8 14.0 B.4 2.6 3.6 4.4 2.7 4.1 5.0 3.4 1.8 2.2 1.9

MOHTANA 12 - [ 1 1 1 3 1] [} 6 2 3 1 - 2

. 0.5 - 0.4 0.4 0.7 0.5 0.5 0.5 .4 0.5 0.0 0.4 0.4 - 1.3

HEVADA 20 1 [ 2 2 5 5 15 8 12 7 3 1 - -

0.0 1.3 0.4 0.9 1.4 2.5 0.8 0.0 0.4 1.3 2.1 0.4 0.4 - -

UTAI 22 | 11 3 1 2 A 10 12 7 3 8 2 - !

0.8 1.3 0.0 1.3 0.7 1.0 0.7 0.9 0.8 0.7 0.9 1.0 0.7 - 0.6

Hrw MEX1CO K] - 10 \ - 1 2 12 10 3 1 8 1 1 -

0.5 - 0.7 0.4 - 0.5 0.2 0.6 0.7 0.3 0.3 1.0 0.4 1.1 -

Wi HG 7 - 3 - 1 ! 2 9 ] 4 2 3 .- - -

) ~ a -~ n.? 0.7 0.5 0.2 0.3 0.2 0.4 0.6 0.4 ~ - -

A ree ne 1nn na %5 0



"AGE 4
8MR # 40-088
MIC SURVEY OF MOTORCYCLE OWNERSHIP AND USAGE

OWNERS
7 ren 99
TABLE 33A
STATE
MODEL TVPE
----------------------------------------------------------- OM-IIGIIWAY
ALL  SCOOT/ OFF/ DY SPECIFIC TYPE
ON-  DUAL OFF MOTOR/ ON-  COMP/ OFF/ ~--—-==——mm—oommommoee
SCOOT HWY PURP IwY COMP ATV SCOOT HwY ATV COMP  STAN- srony
TOTAL 1 2 a 4 5 ] -5 1-2 4-6 4-5 DARD CRUIS DIKE TOUR
BASE-SELECTED VEHICLES 2505 80 1340 223 143 1080 609 1084 1420 B850 341 813 272 0 150
CALIFORNIA 256 18 111 28 16 30 46 210 129 101 55 69 - 20 13 ]
9.9 22,5 8.3 11.7 1.2 19.7 7.6 10.6 9.1 10.6 18.1 6.5 7.4 14.4 5.1
OREGON 64 4 15 11} ] 1" 17 a7 19 34 17 o 5 - 4
2.5 5.0 1.1 4.9 4.2 5.6 2.8 2.4 1.3 3.8 5.0 0.7 1.8 - 2.0
WASHINGTON 102 4 50 k] e s 18 84 54 a1 .13 34 9 2 s
3.9 5.0 3.7 7.6 5.6 2.5 230 4.2 3.8 3.3 3.8 4.2 3.3 2.2 3.2
TOYAL 2595 60 1340 223 143 198 60D 1084 1420 9050 341 813 272 90 156

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

B-10
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oMt 2 40-000
MIC SUNVEY OF MOIONCYCLE OWNERSIIIP AND USAGE
OWHENS

TABLE A7
KILES RIDDEN TN PAST 12 MONTHS OFF-ROAD
Q.3

NREGION REGION

SOUTIt SOUTII ROCKY
CWEST  MIN  PAC

MID HEW MID  EAST WEST
TOTAL EAST WEST SOQUTH WEST ENG ATL CMTRL CNINL EAST

____________ LY Ly

HWASC-SCLECTED VEIHICLES
USED OFF-NOAD

0 - 25
26 - 50

51 - 715

6 - 100

101 - 200

201 - 300

301 - 400

401 - 500

501 - 1,000 '
1.001 —-1_500

1.501 ~ 2,000

2,001 ~ 12,000

Nno - KHOW

1¢(01AL

','j’X ..‘J‘,‘ .

S, KRN

320
25.9
102
14.4
A5
3.5
135
10.06
1614
11.9

75
5.0
1260
100.0

297
597
17

TAn

22.5

12.0

14.7

p-3 N
N~NOoOOOOIOoON

W
~

191

31718
662
19

1"

330  as?
91 00
27.6 27.5
52 53
15.0 14.0
13 17
3.9 4.8
36 27
10.9 7.6
an 37
11.5 10.4
23 3o
7.0 8.4
10 o
'3.0 1.7
10 10
‘5.5 5.0
17 22
5.2 6.2
2 3
0.6 0.8
5 8
1.5 2.2
o 7
2.4 2.0
17 31
5.2 B.7
330 357
100.0 100.0
206 278
661 507
a7 32
a0 75

-3 o
FroNn0a

N -

.~ =] ~N ~ Y >

. . . . . e
Il WWwoaawLQWaooO i

[=]

a

jon]

[oRE N ] E-3 w -

T I . . « - .
COUWUBNNWARAWNIODNOWNDW

664
50
100

N w
. . . . .
ODONNAIALDIAO~-~CQWAaOCII2DOO0~NWOOOWV
~
-

N

230 127
62 36
27.0 28.3
27 26
11.7 20.5
12, 5
5.2 3.9
20 7
8.7 5.5
25 12
10.9 9.4
22 0
9.6 6.3
5 1
2.2 0.8
12 (<]
5.2 4.7
13 9
5.7 7.1
1 2
0.4 1.6
5 3
2.2 2.4
a 3
1.7 2.4
22 9
9.6 7.1
230 127
100.0 100.0
270 202
545 Go7
38 56
100 50

9.3

N o - [ [A)
NNOOIO =D WO w—=Ul=y

w
.

16
100.0

20
374
30
100

23 MAY 91t



Mt 7 40-008 .
MIC SURVEY OF MOTORCYCLE OWNERSHIP AND USAGE

OWNERS
7 ren 01
TAUDLE 49
PERCENY OF RIDING DONE ON WEEKENDS OFF-ROAD
Q.33
MODEL TYPE
----------------------------------------------------------- - ON-HiIGIMAY,"
. ALL SCOOT/ OFF/ .. DY SPECIFIC TYPE
ON-  DUAL OFF MOTOR/ ON-  COMP/ OFF/ --=-=-w-- i bttt
SCOOT  tHiwy PURP IiwY  COMP ATV  SCOOT Hwy ATV COMP  STAN- % . SPORT
TOTAL 1 2 3 4 5 o 1-5 1~2 4-0 455 DARAD . CRUIS DIKE TO0UN
BASE-SELECTED VEHICLES 1268 21 106 203 140 104 803 604 127 037 334 85 12 4 4
USED OFF-~ROAD
0 - 8% 64 2 8 1" 1] 7 30 34 10 13 13 i} 2 - -
5.0 9.6 7.5 54 4.3 3.6 5.0 5,1 7.9 4.6 3.9 7.1 16.7 - ~
10 - 19 49 2 8 7 2 7 22 20 10 3t 9 7 - - 1
3.8 9.5 7.5 3.4 1.4 3.6 3.6 3.9 7.9 3.3 2.7 8.2 - - 75.0
20 - 29 77 - 2 10 0 7 49 20 2 05 10 2 - - -
6.1 - t.0 4.0 G.4 3.6 8.1 4.2 1.6 ¢©6.2 4.8 2.4 - - -
30 - 39 53 2 3 0 T 7 20 27 5 40 14 2 - ' -
4.2 9.5 2.0 3.9 5.0 3.6 4.3 4.1 3.9 4.3 4.2 2.4 - 2%.0 -
40 ~ 49 27 - 2 5 9 3 8 19 2 20 12 1 1 - -
- 2.1 - 1.9 2.5 0.4 1.5 1.3 2.9 1.8 2.1 3.0 1.2 8.3 - -
0 - 59 145 3 14 17 2 22 60 77 17 1 43 tr 2 1 -
t1.4 14,3 13.2 8.4 15,0 11.3 11,3 11.6 13.4 11.8 12,0 12,9 16,7 25.0 -
60 - 69 43 | - 7 4 e 22 2 4 32 10 3 - - -
3.4 4.8 2.8 3.4 2.9 3.1 3.0 3.2 3.1 3.4 3.0 3.5 - - -
70 - 719 : 173 [ 7 28 15 19 00 75 13 132 34 5 ' ' -
13.6 28.6 6.6 13.8 10.7 9.8 16.3 1.3 10.2 14,1 10.2 5.9 8.3 25.0 -
80 - 89 141 3 10 20 14 28 1] 75 13 108 42 8 1 - 1
* 11,1 143 0.4 9.9 10.0 14,4 10.0 11,3 10.2 11.% 12.6 9.4 0.3 - 25.0
90 - 100% 450 1 44 as a7 83 180 2061 45 318 130 35 5 ] 2
35.5 4.8 41.5 42.4 33.6 42.8 31,2 39.3 35.4 33.9. 30.8 A1.2 41,7 25.0 50.0
DON‘T KNOW 47 1 5 4 [} 5 2B 21 0 37 11 5 - - -
3.7 4.8 4.7 2.0 4.3 2.0 4.3 3.2 £.7 3.9 3.3 5.0 - - -
TOTAL 1208 21 106 203 ° 140 104 003 604 127 037 334 85 - 12 4 4
100.0 100.0 100.0 100.0 100.0 .100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
MEAN 67.60 54.75 68,11 70.00 606.52 72.98 65.94 69.57 65.00 67.50 70.30 68.05 60.25 65.00 70.00
STD. DEV, 30.8% 29.71 34,33 31.09 29.902 20.23 30.00 30.92 33.86 30.37 20.04 34.50 37.24 20.50 40.02
S1D. ERR, 0.60 6.04 3.42 2.20 2.50 2.13 1.20 1.22 3.08 1.01 1.65 3.80 10.75 14.29 20.4)

MEDIAN 75.00 70.00 80.00 80.00 75.00 80.00 75.00 00.00 75.00 75.00 80.00 00.00 75.00 062.50 85.00

B-12



Dy # 40-000

MIC SURNVEY OF MOTORCYCLE OWHERSHIP AMD USAGE

OWNERS

TABLE 53

HUMDER OF DAYS RODE VEHICLE IN PAST

Q.37

DASE-SELECTED VEHICLES
USED OFF-NO0AD

6 - 10

1y - 15
16 -~ 20
21 - 30
31 - 40
41 - 50
51 -~ 715
76 - 100
101 ~ 150
151 - 200
Ovint 200
Lo 8 vrlw
[

M oS

[

7.0
02
1.3

.17 FED OV

12 MONTHS OFF-ROAD

MODEL TYPE
----------------------------------------------- ON-1{1GLIWAY-
ALL SCOOT/ Orr/ .. DY SPECIFIC TYPE
DUAL OFF MOTOR/ OH~  COMP/ OFF/ =c— s mmmee el
PURP  IWY  COMP ATV SCOOT IMY ATV COMP STAN- - _ sebRr
a3 4 8 i} 1-5 1-2  4-8  4-% .. DARD CRUIS OIKE 10UR
203 140 104 003 ©04 127 931 334 85 12 4 4
40 25 31 63 129 33 119 56 19 5 ) 2
19.7 17.9 186.0 10.4 19.4 206.0 12.7 16.8 22.4 41.7 25.0 $0.0
- 28 22 20 A0 88 18 90 42 13 4 t -
13.6 15.7 10.3 8.0 13.3 14,2 9.6 12.6 15.3 33.3 25.0 -
10 8 ] 40 43 8 57 17 (] - - -
8.9 5.7 4.0 6.6 6.5 6.3 6.1 5.1 7.4 - - -
22 10 14 Y 50 4 68 24 3 - - -
10.8 7.1 7.2 7.3 7.5 3.1 7.3 7.2 3.5 - - -
23 13 26 74 76 14 113 39 1" 1 - -
11,3 9.3 13.4 12.3 ‘11.4 11.0 112.1 11,7 12.9 8.3 - -
R 4] 5 3 20 . 19 - & 37 8 2 - 1 -
3.0 3.0 1.5 4.8 2.9 3.9 3.9 2.4 2.4 - 25.0 -
10 12 10 33 as 8 55 22 3 1 1 |
4.9 .B.8 6.2 6.5 6.7 4.7 5.9 6.0 3.5 8.3 25.0 25.0
8 6 17 49 37 e 7 23 3 - - -
3.0 4.3 8.8 8.0 5.6 4.7 7.6 6.9 3.8 - - -
.6 18 108 55 47 7 a9 34 ¢ - - -
3.0 11.4 9.3 9.1 7.1 6.6 0.5 10.2 7.1 - - -
10 3 R 36 26 2 50 14 1 - - ~
4.0 2.1 6.7 6.0 3.0 1.6 5.3 4.2 1.2 - - - ~
3 ] 6 42 21 8 54 12 4 1 - -
1.5 4.3 3.1 7.0 3.2 4.7 5.8 3.8 4.7 8.3 ~ -
6 0 12 50 30 ) 77 18 4 - - -
3.0 4.3 6.2 9.8 4.5 4.7 8.2 5.4 A.7 - - -
23 0 17 32 6o 12 57 25 10 - - !
1.3 5.1 8.8 5.3 0.0 0.4 0.1 7.5 11.8 - - 25.0
203 140 104 002 004 127 937 334 85 12 4 4

12608
100 0

65.20

ne 0

ON-
SCOOT  ifwy

1 2
21 100
5 28
23.8 20.4
- 14
- 17.0
2 a:
0.5 5.7
1 3
4.8 2.8
2 12
9.6 11.3
2 3
9.5 2.8
- e
- 5.7
3 3
14.3 2.8
1 [
4.8 6.7
1 1
4.8 0.9
1 5
4.8 4.7
2 4
0.5 J.n
| it
4.0 10. 4
21! 100

iICC.0 100.0

05.10 44,07
na 0% 74 0%

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

A0.02 51.10 61.7) 01.00 50.40 40,33 72.69 57.2% S0.40 25.00 25.2% 19.33
03.80 60.40 H0O.30 04.46 72.30 70.80 00.70 74.04 0N1.35 45.00 23.46 20.50
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DMt 2 A0-008
M{C SURVEY OF MOTORCYCLE OWHERSHIP AND. USAGE
OWNCRS

11 FED 99
TADLE 4A0A

PERCENT OF RIDING DONE INM SPRING OFF-ROAD

Q.32A
REGION - REGION
MI1D NEW  MID EAST WEST SOUTH SOUTH ROCKY .
TOTAL EAST WEST SOUTH WEST ENG ATL CHNTRL CNTRL EAST WEST MIN PAC
DASE-SELECTED VEMICLES 1268 191 330 357 390 41 150 168 162 230 127 162 228
USED OFF-ROAD : ..o '
ox 153 18 42 22 70 4 15 23 19 13 9 35 -38.
12,1 9.9 12.7 6.2 17.9 9.8 10.0 13.7 11.7 5.7 7.1t 21.8. 15.4
1 -9 kY] 4 13 14 7 2 2 8 5 9 5 1 e
3.0 2.1 3.9 3.9 1.8 4.0 1.3 4.8 3. 3.9 3.9 0.6 2.6
10 - 10 125 24 27 34 40 A 20 18 1" 23 1 17 23
9.9 12.8 8.2 9.% 10.3 9.8 13,2 9.5 6.8 10.0 8.7 10.5 10.1
20 - 29 438 74 111 130 121 18 58 53 58 00 40 52 69
34.4 38.7 33.86 38.4 31.0 39.0 38.7 31.5 35.8 30.1 31.5 32.1 30.3
30 - 239 176 28 53 40 51 7 19 24 20 26 20 22 29
13.9 13.8 18.1 12.9 13.1 17.1 12.7 14.3 17.9 11.3 15.7 13.8 12.7
40 - 49 78 10 18 24 24 1 ) e 12 17 7 9 15
6.0 .2 5.5 6.7 6.2 2.4 6.0 3.6 7.4 7.4 5.5 5.6 6.6
50 - 59 138 21 as 43 39 3 18 18 17 27 LB 18 23
10.9 11.0 10.6 12.0 10.0 7.3 12.0 10.7 10.5 11.7 12,6 ©.9 10.1%
60 - 09 20 5 5 ] 10 1 4 5 - 4 4 4 8
2.2 2.6 1. 2.2 2.8 2.4 2.7 3.0 - 1.7 3.1 2. 2.6
70 - 70 25 4 8 8 7 2 2 8 2 3 3 1 8
2.0 2.1 2.4 1.7 1.8 4.9 1.3 3.6 1.2 t.3 2.4 0.6 2.6
60 - 89 10 1 1 4 4 1 - - 1 2 2 1 3
0.8 0.5 0.3 1.1 1.0 2.4 - - 0.8 0.9 1.6 0.6 1.3
80 - 100% 13 1 5 2 5 - H 1 4 1 ' 2 3
t.0 0.5 1.5 0.8 1.3 - 0.7 0.6 2.5 0.4 0.8 1.2 1.3
DON’T KNOW 50 2 12 24 12 - 2 ] 4 15 9 2 10
' 3.9 1.0 3.6 6.7 3. - 1.3 4.8 2.5 6.5 7.1\ 1.2 4.4
10TAL 1268 191 330 357 390 A\ 150 108 162 230 127 162 228
1006.0 100.0 100.0 100.0 100.0 100.0 t100.0 100.0 100.0 100.0 100.0 100.0 100.0
MEAN 27.04 206.72 26.96 20.74 25.76 27.78 26.43 26.17 27.75 20.22 29.69 23.65 27.17
SID. DEV. 19.02 17.80 10.49 17.68 20.26 19.80 17.26 19.54 10.47 16.73 19.33 19.28 20.90
ST, CAR. 0.54 1,20 1.00 0.97 1.04 3.09 1.42 1.54 1.55 1.14 1.78 1.52 1.42

MEDLAN 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00 25.00



UM s 40-0808
MIC SURVEY OF MOTORCYCLE OWNERSIHIP AND USAGE

SOUTII ROCKY

WEST

127
100.0

3o.87
23.34

MTN

3.1
20
12.3
2

1.2
162
100.0

44.08
20.99

It TEND 9%

OVINERS
TADLE 488
PERCENT OF RIDING DONE IN SUMMER OFF-ROAD
Q.32
REGION : REGION
MID NEW MID EAST WEST SOuTmll
TOTAL EAST WEST SOUTH WEST ENG  ATL CNTRL CNTRL EAST
BASE-SELECYED VEMICLES . 1268 191 330 ° 357 300 41 150 168 162 230
USED OFF-ROAD .
ox a3 14 18 22 20 1 13 7 1B 18
8.5 7.3 5.5 6.2 7.4 2.4 8.7 4.2 6.8 7.0
1 -9 17 2 2 7 8 2 - 1 1 5
1.3 1.0 0.6 2.0 1.5 4.9 - 0.6 0.6 2.2
10 - 10 ) (i1} 8 " 25 24 - 8 = 4 7 13
5.4 4.2 3.3 7.0 - 6.2 - 5.3 2.4 4.3 5.7
20 - 29 289 40 58 106 85 12 208 25 33 74
22.8 20.9 17.6 29.7 21.8 29.3 1A.7 14,9 20.4 32.2
30 - 39 131 23 42 34 32 3 20 20 22 19
) 10.3 12.0 12.7 9.5 8.2 7.3 13.2 11,9 13.8 8.3
40 - 49 101 18 3t 24 20 4 14 10 12 17
8.0 0.4 0.4 8.7 7.2 0.0 9.3 11.3 7.4 7.4
50 - §9 256 41 73 69 73 9 32 43 3o 43
20.2 2%.5:22.1 19.3 18.7 22,0 21.3 25.06 18.5 18.7
60 ~ 69 © 64 . 14 15 16 19 3 i 4 1" 1"
5.0 7.3 4.5 4.5 4.9 7.3 7 2.4 8.0 4.0
70 - 79 _ 62 11 20 9 22 2 1] 10 10 [\}
.- 4.9 5.8 - @6.1 2.5 5.0 4.9 6.0 6.0 6.2 2.0
80 - 80 45 6 18 1] 14 1 5 10 8 5
3.5 3.t 4.8 2.5 3.8 2.4 3.3 6.0 3.7 2.2
90 - 100% 102 12 31 13 48 4 8 17 14 7
8.0 6.3 9.4 3.6 11,8 9.8 S.3 10.1 8.6 3.0
DON‘T KHOW 50 2 13 23 12. - 2 ] 5 14
" 3.9 1.0 .3.9 6.4 3.1 - 1.3 4.8 3.1 6.1
YOTAL 1208 191 . 330 357 300 41 150 168 162 230
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
MEAN : 41.81 41.53 45.60 35.54 43.00 44,00 40.04 47.83 43.52 34.82
STD. DEV. 28.04 24.56 25.90 22.41 28.78 25.35 24.38 25.58 26.3%1 21.00
STD. EfR, 0.7% 1.79 1.46 1,23 1.48 3.96 2.00 2.02 2.10 1.49

2.15

2.20

HMEDIAN 40.00 40.00 45.00 30.00 40.00 40.00 40.00 50.00 40.00 27.50 30.00 40.00

B-15



1w

OMit 2 40-0B0

MIC SURVEY OF MOTORCYCLE OWNERSIHIP AND USAGE

OwWNENS

TABLE 40C

PERCENT OF RIDING DONE IN FALL OFF-ROAD

Q.32¢

DASE-SELECTED VEMICLES
USED OFF-~ROAD

ox

1 -9

10 - 10
20 - 29
30 - 39
40 - 49
50 - %9
60 - 09
0 - 79
80 - 890
00 - 100%
DO T KNOW
T01AL
MEAMN

ST, DEV,
S1n, gnn,
M{OlAN

1208 101
273 37
21.5 10.4
a3 13
5.0 6.8
200 at
16.5 16.2
402 64
31.7 33.s
122 23
9.8 12.0
49 1"
3.8 5.8
57 7
4.5 3.7
. 7 -
0.6 -
13 1
1.0 0.5
B -
0.8 -
20 3
i.e 1.8
47 !
3.7 0.5
1208 191
100.0 100.0

20.00 19.87
18.73 17.45
0.54 1.27
20.00 20.00

REGION
M10

WEST SOUTH
330 357
81,57
24.5 16.0
" 15
3.3 4.2
51 (1341
15.5 18.2
103 120
31.2 . 35.3
43 25
13.0 7.0
7 17
2.1 4.8
10 22
3.0.. 8.2
~- 3
_~_-..- 0.8
' 3
0.9 0.8
2 1
0.6 0.3
8 2
1.8 0.8
13 21
3.9 5.9
330 357
100.0 100.0
18.23 20.09
18.47 16.73
1.04 0.9
20.00 20.00

25.1

noeocC»0®

-
.

©w ~ =]
- .
- NWOOW

300
100.0

20.00
21.12

1.00
20.00

NEW MID

EAST

NEGION

WEST

SOUTH

ENG ATL CNTYRL CNTRL  EAST

41 150

14 23
34.1 15.3
4 0
9.0 6.0
A 27
9.8 18.0
12 52
29.3 34.7
' 4 10
9.8 12,7

: 2 0
4.9 6.0

1 [}

2.4 4.0
- }

- 0.7

- 3

- 2.0

- t

- 0.7

41 150
100.0 100.0
14.49 21.35
14.30 17.99
2.23 1.47

o

H- 30 o
- .
COWODO = O =

~
.

w
~

16.33
1.29

w
.
[ -}

o
O

0.

3.

3.
16
100.

ON=—=UN =D =

21.17
20.29
1.62

10.00 20.00 20.00 20.00

12
5.2
230

100.0

20.98
15,9008

1.08
20.00

SOUTH ROCKY
WEST MTH
127 162
21 39

16.5 24.1
4 10

3.1 6.2
23 28
8.t 15.4
43 30
33.9 23.5
12 13
9.4 B.0
5 8
3.9 4.9

6 o

3.9 5.6

2 3

1.6 1.9

' s

0.8 3.t
- 2

- 1.2

2 8

1.6 4.9

9 2

7.1 1.2
127 102
100.0 100.0
21.03 24.21
18.11 25.02
1.7 2.05
20.00 20.00

18
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BMR # 40-088
MIC SURVEY OF MOTORCYCLE OWNERSHIP AND USAGE

OWNERS
1Y TERN 91
TABLE 48D
PERCENT OF RIDING DONE IN WINTER OFF-ROAD
Q.320 :
REGION ‘ REGION
MID NEW  MID EAST WEST SOUTH SOUTH ROCKY
TOTAL EAST WEST SOUTH WEST ENG  ATL CNTAL CNTRL EAST WEST MIN . PAC
BASE-SELECTED VEHICLES 1208 191 330 357 390 - 41 150 168 162 230 127 162 220
USED OFF-ROAD :

ox 647 104 188 136 219 24 B0 ‘98 92 7O St 108 11}
51.0 54.5 57.0 38.1 56,2 5B8.5 53.3 57.1 56.8 34.3 44.0° 00.7 .48.7
1-9 : 72 5 22 24 - 5 13 18 ) 8 13
5.7 2.6 6.7 6.7 5.4 ~ 3.3 5.4 8.0 7.8 4.7 4.8 5.7
10 - 19 , 151 24 39 45 43 4 20 23 18 28 19 15 28
: 11,9 12,6 11.8 12.6 11.0 9.8 13.3 13.7 9.9 11.3 15,0 9.3 12.3
20 - 29 231 35 40 B5 62 8 27 22 27 63 22 20 42
’ 18,2 18.3 14.8 23.8 15.9 19.5 18.0 13.1 16.7 27.4 17.3 12.3 18.4
30 - 39 33 7 6 12 8 - 7 2 4 8 ] 2 ]
2.6 3.7 1.8 3.4 2.1 - 47 1.2 2.5 3.5 3.1 1.2 2.6
40 - 49 .23 4 1 12 ] 1 3 - 1 7 5 - o
1.8 2.1 0.3 3.4 1.5 2.4 2.0 - 0.6 3.0 3.9 - 2.8
50 ~ 50 28 4 7 8 2 2 3 4 8 '3 1 5
2.2 2.1 2.1 3.4 .5 49 1.3 1.8 2.5 3.5 2.4 0.6 2.2
60 - 69 : 4 - 1 2 1 - - 1 - 2 - 1 -
' 0.3 ~ 0.3 0.6 0.3 - - 0.8 - 0.9 - 0.8 -
70 - 79 " 2 1 4 4 - 2 1 - 1 3 3 1
0.9 1.0 0.3 1.1 1.0 - 1.3 o.8 - 0.4 2.4 1.9 0.4
80 - 89 4 1 1 1 1 ' - 1 - ] - - '
0.3 0.5 0.3 0.3 0.3 2.4 - 0.6 - 0.4 - - 0.4
90 - 100% ©e 4 2 5. 7 1 3 2 - 5 - 2 5
- 1.4 2.1 0.6 1.4 1.8 2.4 20 1.2 - 2.2 - 1.2 2.2
DON‘T KNOW a8 1 13 20 12 - 1 8 5 12 8 2 0
' 3.6 0.5 3.9 5.6 3.1 - 0.7 4.8 3.1 5.2 6.3 1.2 4.4
TOTAL 1268 191 330 357 300 41 150 168 162 230 127 162 220
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100:0 100.0 100.0
MEAN ‘11.52 12,18 8.42 15.14 10.55 13.73 11.70 8.94 7.90 16.66 12.34 7.86 12.52
STD. DEV. 18.32 19.85 15.07 19.21 18.67 23.34 18.85 17.27 12.40 20.34 16.67 17.20 19.49
STD. ERR. 0.52 1.44 0.85 1.05 0.96 3.64 1.54 1.37 1.00 1.38 1.53 1.38 1,32

MEDIAN - - - 10.00 - - - - - 10.00 5.00 - -

B-17
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81-9

DMl # A0-000

MIC SUNVEY OF MOTORCYCLE OWMERSHIP AND USAGE

4‘ONNEH$

TADLE AD0A

PERCENT OF RIDING DOME IN SPRING OFF-ROAD
Q.32A

MODEL

TYPE

ALL
motTan/
scoor

scoors
ON-~
(1A ¢
1-2

oN-

SCOOT  tmwy

TOTAL ] 2
DASE~SELECTED VEHICLES 1208 21 106

USED OFF-ROAD

[§3 3 153 3 20
12,1 14.3 10.0
1 -0 J0 2 3
3.0 0.5 2.0
10 - 190 125 ~ 9
g.9 - 8.5
20 - 29 430 8 25
J4.4 38.1 23.¢0
30 - 239 178 2 20
13.9 9.5 18.9
A0 - 19 76 2 4
0.0 0.5 3.8
50 - 59 138 1 12
10.9 4.8 11.3
60 - 09 28 - 3
2.2 - 2.8
10 - 70 25 1 -~
2.0 4.8 -
80 - B8O 10 - -
0.8 - -
00 - 100% 13 1 2
1.0 4.8 1.9
DONT KNOW 50 1 8
3.0 4.8 7.5
1O0TAL 1260 21 100
100.0 100.0 100.0
[N 21.04 21,05 25.20
ST {E A A 10.02 24.05 20
SHh L e, 0.4 5.51 2.05
N INTRI Y] 25.00 25.00 25.00

40
19.7
10
‘4.0

10.3

57
28.1

13.8

-
oNOoONLO

-
.

~N
.

o
QU BT =AM

QN
(=3

21.02
10.64

1.1
.nn

-]

o
SN0 —-n0

-~
.

o

31.10
160.10

1.32
.00

210

11
29
4.8

54
9.0
14
2.3
R}
1.0

20.23
-18.10

"25.00

27.70
10.73

25.00

orrs ..
comps OFF/
AV comp
4-6  4-%
837 334
20 29
8.0 8.7
23 5
2.8 1.5
94 25
10.0 7.8
346 100
36.9 20.9
128 59
13.4 17.7
62 33
6.6 0.9
100 a0
10.7 13.0
23 0
2.8 2.7
22 t
2.3 3.3
6 2
0.8 .0
0 3

1.0 0.9
30 12
3.8 3.0
937 334
100.0 100.0
27.91 30.04
18.50 18.70
0.02 1.04
25.00 20.00

100.0

27.00
20.80

ON-1(1GLIWAY'

DY SPECIFIC TYPE
STAN- . SPORT
DAND CRUIS DIKE

85 12 4
14 4 -
16.5 33.3 -
2 - 1
2.4 - 25.0
4] - -
10.8 - -
19 3 2
22.4 25.0 S0.0
17 1 1
20.0 8.3 25.0
3 1 -
3.5 8.3 -
10 1 -
11.8 8.3 -
2 1 -
2.4 8.3 -
2 -— -
2.4 - -
7 1 -
8.2 8.3 -
85 12 4

100.0 100.0 100.0
20.12 22.18 21.50
20.57 21.55 12.07

2.33 6.50 ©0.03

?25.00 20,00 22.50

10.40
.00

7 reD 91



DNt # 40-008
MIC SURVEY OF MOTORCYCLE OWNERSIIIP AND USAGE

“TP“N AN0.00 K0.00 50.00 G0.00 40.00 40.00 30.00 50.00 50.00 33.00 40.00

5.

25.0

25.

[ = B |

[=3¥ 3

100.

52.00
Jj.oo
16.03
41.50

OWNERS
TAOLE 400
PERCENT OF RIDING DONE IN SUMMER OFF-ROAD
Q.32n
MODEL TYPE
----------------------------------------------------------- ON-111GIHIWAY,
ALL SCO0T/ OFr/ ‘DY SPECIFIC TVPE
' ON- DUAL OFF ‘MOTOR/ ON- COMP/ OFF/ —m-cm—ceme—emm e
SCOOT tmwy PURP  ItwWy COMP ATV SCOOTV  twy ATV CO!P STAN- L sronv
TOTAL 1 2 3 4 5 0 1-5 1-2  4-86  4-+5.. DAND CRUIS DIKE
BASE-SELECTED VEMICLES 1268 21 106 203 140 194 003 0G4 127 937 334 85 12 4
USED OFF-ROAD
ox 83 1 5 7 13 10 47 as 8 70 23 3 1 -
6.5 4.8 4.7 3.4 9.3 5.2 7.6 5.4 4.7 1.5 0.9 3.5 8.3 -
1 -9 17 1 1 - 1 - 14 3 2 15 ] 1 - -
' 1.3 4.8 0.9 - 0.7 - 2.3 0.5 1.6 1.6 0.3 1.2 - -
10 - 19 . 1] - 1. e 7 16 as 30 1 ot 23 1 - -
5.4 - 0.8 3.0 5.0 8.2 ©6.3 4.5 0.8 0.5 0.9 1.2 - -
20 - 29 - 200 J 12 J39 27 30 100 120 15 23% a0 10 1 -
22.8 14.3 11.3 19.2 19.2 20.1 28.0 18,1 11.0 25.1 190.0 1.8 8.2 -
.30 - 39 131 2 1" 17 15 22 64 67 13 101 37 ? 1 -
10.3 9.5 10.4 8.4 10.7 11.3 10.6 10.1 10.2 10.8 11,1 10.6 6.3 -
40 - 49 101 1 5 16 11 18 52 49 6 79 27 4 1 -
6.0 48 4.7 7.8 7.9 8.2 8.6 7.4 4.7 8.4 8.1 4,7 8.3 -
50 - 59 256 3 21 42 28 45 117 139 24 190 73 7 1 2
20.2 t4.3 19.8 20,7 20.0 23.2 19.4 20.9 18.9 20.3 21.9 20,0 8.3 50.0
60 - 69 64 3 11 ] 8 15 19 40 14 41 ' 23 10 - 1
' 5.0 14.3 10.4 4.4 5.7 1.7 3.0 6.9 11.0 4.4 6.9 11.9 - 25.0
70 - 19 82 2 5 10 ] 7 30 32 7 45 15 5 - -
. 4.9 9.5 4.7 4.0 5.7 3.8 5.0 4.8 5.5 4.8 4.5 5.9 - -
80 - 89 45 - (3 15 | 7 13 32 6 24 1 4 2 -
3.5 ~ 5.7 7.4 2.9 3.8 2,2 4.8 4.7 2.6 3.3 4.7 16.7 -
80 - 100% 102 r 19 37 10 12 19 82 23 4 22 14 3 !
8.0 19.0 17.9 18.2 7.1 6.2 3.2 12.3 8.} 4.4 0.0 16.5 25.0 125.0
DON'T KNOW 50 B ] 5 ] 5 22 28 10 as 13 7 2 -
3.9 4.8 8.3 2.% .7 2.6 3.6 4.2 1.9 3.7 3.9 B.2 16.7 -
TOTAL . 1268 21 100 203 140 194 0603 064 127 037 324 8% 12 A
100.0 100.0 100.0 100,0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
MEAN 41.61 52.20 54.60 52.90 410.00 41.40 35.57 47,006 54.20 37.57 41.20 $4.35% 00.30 03.50
$1D. DEV, 26.04 30.13 20.03 28.92 25.03 24.50 22.03 27.66 29.11 23.G65 25.02 28.04 306.56 20.87
S1D. ERR, 0.75 B8.74 2.5 2.00 2.25 1.78 0.94 1.10 2.09 0.79 1.40 3.17 11.50 10.44
s0.00 A5 00 55 Q0

7 reEn o
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0z-d

omn # 40-06“
MIC SURVEY OF MOTORCYCLE OWNERSHIP AND USAGE

" OWHENS

TADLE 408C

PENCENT OF
Q.32¢C

DASE-SCLECTED VENMICLES

NIDING DONE

USCL OFF-ROAD

ox

I -0

10 - 10
20 - 20
30 - 30
‘40 - a9
50 - 59
00 - 00
0 - 790
80 - 089
g0 - 100%
(G 1 riw

Ll Gl e,

¢ s TR3}

IN FALL OFF-ROAD

o
owavun~

(1}
0.5
20
1.6
47
3.1
L2060
1co ©

PRV Y]
f16.73
n na

MODEL TYPE

w
-]
.

[} »
ANWW -

»
[*]
I S=00

4.0
21
100.0
1), an

13.17
108

-]
~tivhouoe

[

1.

0.
100
100.0
i
[
1.70

oONDON )

DUAL OFF
PURP WY
3 4
203 140

6a 20
20.6 20.7
8 10
3.9 7.1
33 23
16.3 10.4
53 30
20.1 25.7
17 [}
0.4 7.9
7 ]
3.4 4.3
1 10
5.4 7.1
1 -
0.5 -
4 i
2.0 0.7
2 1
1.0 0.7
.2 5
1.0 3.0
5 i]
2.5 5.7
202 140
100.0 100.0
Ny 2y, 44

18.85 22.20
t.a 1.06

CoMP ATV
5 L
104 603

54 84
21.8 13.9
5 35
2.0 5.8
25 106
12.0 17.9
02 220
32.0 230.5
20 50
13.4 9.0
3 28
1.5 4.0
7 28
J.¢ 4.0
3 3
1.5 0.8
2 4]
1.0 1.0
1 2
0.5 0.3
2 9
1.0 1.5
4 22
2.1 3.0
104 002

100.0 100.0

1H.04 21.60

18.23 17.01

1.32 0.73

ALL
MOoTOR/
SCoOT

1-5

604
100.0

18.07
10.50
0.77

SCoQT/
ON-
HwWy

1-2

ON-HIGHWAY. 1,

BY SPECIPIC TYPE

STAN-

"+ DARD

13.85
13.10
1.47

. spont
CAUIS 'DIKE
12 A

)] '
50.0 25.0
1 1

0.3 25.0

2 2
16.7 $0.0
] an

8.3 -

| -

8.3 -

‘ -

8.3 -
12 4
100.0 100.0
10.04 15.00
29.91 10.80
.02 5.40

T e e o e 4 e e e e e At o -

1 1 Q=D

14.75%
17.42
8.71

7 rED 91



DMit # A40-0086
MIC SURVEY OF MOTORCYCLE OWNERSHIP AND USAGE

OWNERS
T ren 91
TADLE 400
PERCENT OF RIDING DOME IN WINTER OFF-HOAD
Q.320
MODEL TYPE
----------------------------------------------------------- . ON-HIGIWAY .
ALL SCOOY/ OFF/ BY SPECIFIC TYPE
ON- DUAL OFF MOTOR/ ON- COMP/ OFF/ m—c-mmmm et e o -
SCOOT Hwy PURP  HWY COMP AYV  SCOOT Itwy ATV COMP  STAN- . © o sronr
TOTAL 1 2 3 4 5 6 1-5 1-2 4-0 4-5 . DAND cnuis$ "nIKE TOUN
BASE~SELECTED VENICLES .1268 21 106 203 140 104 603 6o 127 037 334 85 12 4 4
USED OFF-NOAD
[1} 8 047 " 78 151 70 18 210 130 80 400 190 (] 10 4 3
51.0 62.4 73.6 74.4 B65.7 060.8 J4.8 ©65.7 70.1 43.3 +58.7 70.6 83.3 100.0 75.
1 -9 72 4 1 . (1) 12 12 37 35 1] i3} 24 1 - - -
5.7 19.0 0.9 3.0 8.0 6.2 0.1 5.3 3.9 6.5 7.2 1.2 - - -
10 - 19 151 3 7. 14 19 21- 67 64 10 127 40 7 - - -
19.9 14.3 6.0 6.9 13.0 10.0 14.4 0.0 7.9 13.0 12.0 0.2 - - -
20 - 29 231 1 1] 22 1] 25 155 70 10 100 a4 8 - - 1
18.2 4.8 8.5 10.8 13.6 12.9 25.7 11.4 7.9 21.2 13.2 0.4 - - 25.0
30 - 39 33 - - " 1 5 20 7 - 32 6 - - - -
2.0 - - 0.5 0.7 2.6 4.3 1.1 - 3.4 1.8 - - - -
40 -~ 49 23 - 1 i - 2 19 4 1 21 2 1 - - -
1.8 - 0.9 0.5 - 1.0 3.2 0.6 0 2.2 0.0 1.2 - - -
50 - 59, 28 - 2 2 - 4 20 8 2 24 1 ' 1 - -
: 2.2 - 1.9 1.0 - 2.1 3.3 1.2 1.0 2.0 1.2 1. 0.3 - -
60 - 89 4 - - - - - 4 - - 7] - - - - -
0.3 - - - - - 0.7 - - 0.4 - - - -
70 - 79 1 - 1 - 1 - 9 2 1 10 1 - - -
g 0.9 - 0.9 - 0.7 - 1.% 0.3 0.0 1.1 0. 1. - - -
80 - 89 4 - - - - - 4 - - 4 - - - - -
' 0.3 - - - - - 0.7 - - 0.4 - - - - -
90 - 100% 18 1 - 1 2 J 1" 7 1 10 5 - - - -
1.4 4.8 - 0.5 1.4 .5 1.0 1.1 0.0 1.7 1.5 - - - -
DON’T KNOW 40 1 7 5 [} 4 21 25 8 33 12 4] 1 - -
. 3.6 ‘4.8 8.6 2.8 5.7 2.1 3.5 3.0 g.3 3.5 3.0 7.1 8.3 - -
TOTAL 1269 21 100 203 140 104 603 604 127 937 334 B5 12 4 1
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
MEAN 11,52 B8.40 5.25 4.98 7.72 ©.5% 10.76 0.76 S5.70 13.72 ©8.21 5.03 4.55 - 0.25
STD. NEv, 186.32 21,00 12.72 11.87 15,50 106,30 20.43 14.06) 14,02 10.40 15.00 12.00 15.00 - 12.5%0
$IR. ERRN. 0.92 4.02 1.20 0.84 1,30 V.10 O0.85 0.0 1.34 0.65 0.00 1.45 4.55% - 0.2%

B-21



ATV UTILITY USAGE



(A<

aMnp 2 40-008

MIC SUNVEY OF MOIONCYCLE OWNERSHIP AND USAGE

OWNENRS

TABLE 51

PERCENT OF OFF-ROAD RIDING FOR UTILITY PURPOSES - ATV'S
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OWNERS
1 rep 9
TABLE 52
UTILITY PURPOSES FOR WHICH USE ATV'S
Q.36
REGION REGION
NID NEW MID EAST WEST SOUTH SOUTH ROCKY
TOTAL EAST WEST SOUTH WEST ENG ATL CHTRL CNTRL EAST WEST WNMTN  PAC
BASE-USE ATV’S FOR aor 42 03 1% 57 6 360 46 a7 75 40 24 © 33
UTILITY PURPOSES
FARMING/ RANCHING 158 16 47 68 29 2 14 18 3 43 23 14 "5
. 51.5 38.1 %0.5 57.4 50.9 33.3 38.9 34,8 €60.0 57.3 57.5 §B.3 45.5
GROUNDS KEEPING 64 8 25 21 10 ' 7 15 10 13 8 4 ¢
20.8 19.0 28.9 18.3 17.5 16.7 19.4 32.6 21.3 17.3 20.0 18.7 18.2
PROPERTY MANAGEMENT 23 10 8 ] 2 2 o 4 2 3 2 1 '
7. 23.8 6.5 4.3 3.5 33.3 22.2 8.7 4.3 4.0 5.0 4.2 3.0
TRANSPORTATION (MARCH- 21 1 7 7 8 | - 4 3 4 3 5 -}
DEC) 6.8 2.4 7.5 6,1 10.5 18.7 -~ 8.7 6.4 5.3 7.5 20.8 3.0
CONSTRUCTION 1" 1 4 5 1 - 1 3 | 4 1 1 -
: 3.6 2.4 4.3 4.3 1.8 - 2.8 8.5 2.1 5.3 2.5 4.2 -
OCCUPATION/ COMMERCIAL, 10 ! 2 5 2 - 1 t 1 4 1 1 1
WORK 3.3 2.4 2.2 4.3 3.5 - 2.8 2.2 2.1 5.9 2.5 4.2 3.0
OTHER 42 0 1 20 3 1 7 8 ] 12 8 1 2
13.7 19.06 1.8 17.4 5.3 16.7 19.4 13.0 10.6 186.0 20.0 4.2 6.1
DON’T KNOW 18 f 3 4 to - 1 2 t 3 ! 2 8
5.9 2.4 3.2 3.5 7.5 - 2.8 4.3 2.1 4.0 2.5 B.3 24.2
TOTAL 347 48 105 133 63 7 39 51 54 86 47 29 34
113.0 109.5 112.9 115.7 110.5 116€.7 108.3 110.0 114.9 114.7 117.5 120.8 103.0
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YEAR 2000 ATV & OFF-HIGHWAY MOTORCYCLE
POPULATION ESTIMATES

Total Op' InUsein Total Op'’ In Use in

Year Sold Rate Year 2000 Sold Rate Year 2000
ATVs | MOTORCYCLES

19882 290,000 0.10 29,000 80,000 0.04 3,200
19892 200,000 0.15 30,000 70,000 0.10 7,000
19902 145,000 0.19 27,550 84,000 0.16 13,440
19913 145,000 0.21 30,450 84,000 0.22 - 18,480
19923 145,000 0.39 56,550 84,000 0.26 21,840
19933 145,000 0.48 69,600 84,000 0.35 29,400
19943 145,000 0.57 82,650 84,000 0.48 40,320
1995° 145,000 0.69 100,050 84,000 0.59 49,560
1996° 145,000 0.74 107,300 84,000 0.70 58,800
19973 145,000 0.88 127,600 84,000 0.82 68,880
1998° 145,000 0.93 © 134,850 84,000 0.89 74,760
19993 145,000 0.98 v 142,100 84,000 0.98 82,320
Total 1,940,000 937,700 990,000 468,000
Estimated ATV in Use in Yr 2000: 937,700
Estimated Off-Road M/C in Use in Yr 2000: 468,000
Estimated Total In Use in Yr 2000: 1,405,700

! Operability Rates source is MIC 1991 Motorcycle Statistical Annual
2 Sales information compiled from actual 1988, 1989 & 1990 Sales.
31991 - 1999 sales estimates are based on 1990 sales, and assume a constant sales rate thru 1999.
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COPYRIGHT PERMISSION AGREEMENT

February 9, 1993

Mr. Sergio J. Ostria

Jack Faucett Associates

4550 Montgomery Avenue. STE 300 North
Bethesda, Maryland 20814

In response to your request, the Motorcycle Industry Council
grants non-exclusive, non-transferable copyright permission to
reproduce all, or portions of the text and illustrations
contained in the publications listed below, subject to the
following conditions:

1. The reproduced material must not be altered in any way
to defeat the original spirit and intent of the
messages.

2. The reproduced material must not be misrepresented,
taken out of context, or used in any fashion.derogatory
to the off highway vehicle industry or the Motorcycle
Industry Council.

3. Each new publication presenting all or portions of MIC
materials must carry an acknowledgement of MIC
copyright, i.e., "Portions of this publication are

reprinted with copyright permission of the Motorcycle
Industry Council." )

4. A free copy of the total publication in which the
material is used must be provided to the Motorcycle
Industry Council. '

5. This permission is revocable for cause at any time upon
notice from the Motorcycle Industry Council.

This permission is limited to excerpts from the Motorcycle
Industry Council 1990 Survey of Motorcycle Ownership & Usage;
including the Introduction and tables 33A, 47, 49, 53, 48A-D, 51,
& 52.
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If possible, advance approval is requested of the portions of the
new publication in which MIC material is to appear. This is
especially important if the use of the MIC material or copyright
permission may be interpreted by the reader as endorsing the
balance of the new publication.

Aside from the above permission expressly given, the Motorcycle
Industry Council reserves all other rights in the copyrighted
material.

Please return one signed copy indicating your agreement with.
these conditions.

-Since;ely,

/2

Alan R.‘Isley
President

These terms and conditions are accepted by:

o J e ey 17,1993

Name// ' —— Date 7
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APPENDIX C:

SURVEY METHODOLOGY FOR THE
1987 CENSUS OF AGRICULTURE

Source: Bureau of the Census
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Identification and Evaluation .1
Available Data Sources -- Final Repet



MAIL LIST MODEL

A statistical discriminant model was developed to pre-
dict the probability that a mail list addressee operated a
farm. The model was used to identify the 4.1 million
records from the preliminary census mail list of 6.0 million
records that would receive a census of agriculture report
form. Records from the 1982 census mail list were used to
build the model. Record characteristics such as the source
of the mail list record (see appendix A for a description of
record sources), number of source lists on which the
record appeared, expected value of agricultural sales, and
geographic location were used to separate mail list records
into model groups. The proportion of 1982 census farm
records in each group was calculated to provide an
estimate of the probability that an addressee in the group
operated a farm.

Using these same group definitions, the 1987 census
mail list records were separated into groups, each with an
associated estimate of farm probability from the model.
The 4.1 million mail list records in groups with the largest
estimate of farm probability were selected to receive the
census report form. A large percentage of the 1.9 million
records that were dropped from the 6.0 million preliminary
census mail list were nonfarm records from the previous
census. This procedure was used to obtain a more com-
plete census enumeration without excessive respondent
burden and data collection cost.

1987 CENSUS OF AGRICULTURE
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CENSUS SAMPLE DESIGN

Each of the 4.1 million name and address records on
the census mail list was designated to receive one of three
different types of census report forms. The three forms
were the nonsample census form (a four-page form), the
sample form (a six-page form), and the short form (a
two-page form). Sections 1 through 22 of the sample form
were identical to sections on the nonsample census form.
However, the sample form contained additional sections
on farm production expenditures, usage of fertilizers and
insecticides, value of machinery and equipment, value of
land and buildings, and farm-related incoma. The short
form contained abbreviated versionsof the sections on the
nonsample census form. These three different forms were
used to reduce the response burden of the census, while

- providing quality information on a large number of data

items at the county level.

The sample.form was maited to all mail list records in
Alaska and Hawaii and to a sample of records in other
Statesidentified when the mail list was constructed. Addresses
were selected into the sample with certainty if they were

. expected to have large total values of agricultural products

sold or large acreage, if they were firms with two or more
farms, or if they had other special characteristics. When a
nonsample large farm was identified during processing, a

" supplemental form that contained the additional data

inquiries was mailed. All farms in counties with lass than
100 farms in 1982 were included in the sample with

‘certainty; counties containing 100 to 199 farms in 1982

were systematically sampled at a rate of 1 in 2; and
counties containing 200 or more farms in 1982 were
systematically sampled at a rate of 1 in 6. This differential
sample ‘scheme was used to_provide reliable data for
sections 23 through 28 of the report form for all counties.

To determine which mail list records would receive the
short form, all mail list records not designated for the
sample were sorted into model groups according to farm
probability as specified by the mail list model. The 906,000
mail list records in the model groups with the lowest
probability of being farms and with an expected total value
of agricultural product sales less than $20,000 were des-
ignated to receive the short form. The remaining mail list
records were sclected to receive the nonsample census
form.

CENSUS ESTIMATION

The 1987 Census of Agriculture used two types of
statistical estimation procedures. These  astimation



accauuedboﬁtfanomesponsetottwdm”_,,
‘eouecﬁonandfor(hesmtpledauoouecﬂoumesepm- .

cedures are used because some farm operators never
respond to the census despite numerous attempts to
eontactmem,andnotallfaﬂnopemtotsaremuwedto
provndethesampledataitems.

Whole Farm Nonresponse Estimation

A statistical estimation procedure was used to account
for the census farms among mail list nonrespondents that
were not designated for telephone followup. A stratified
systematic sample of eligible census nonrespondents were
mailed a simplified report form. Five sample strata were
defined based on form type, expected value of sales, and
previous census status. The report form was designed to
provide sufficient information to determine farm status.
Additional mail and telephone contacts were made to
survey nonrespondents to obtain sufficient response for
survey estimates.

Estimates of the proportion of census nonrespondents
that operated farms were made for each stratum in the
State using survey results and applied to the total number
of census nonrespondents-in that stratum. A synthetic
estimation procedure was used to estimate the number of -
census nonrespondents that operated farms for each
county by stratum. This estimation procedure is based on
the assumption that the distribution of farms in a stratum
by county is the same for census nonrespondents as for
census respondents.

Within each stratum in a county, a noninteger nonre-
sponse weight was calculated and assigned to .each
eligible respondent farm record. The procedure used for
calculating the nonresponse weight assumed the eligible
census respondents and the nonrespondent farm opera-
tions in a county had similar characteristics within each
stratum. The noninteger nonresponse weight was the ratio
of the sum of the estimated number of nonrespondent
farms (using nonresponse survey results) and the number
of eligible census respondent farms- to the number of
eligible census respondent farms. Stratum controls were
established to ensure that this weight was never greater
than 2.0. The noninteger nonresponse weight was used in
the estimation of the final weight for the sample items. [t
was randomly rounded to an integer weight of either 1 or 2
for each record for tabulating the complete count items.

The procedure assumed that we obtain complete response
from large and unique farm operations because these
cases received intensive telephone followup during cen-
sus processing. In situations where addressees could not
be contacted by telephone or refused to cooperate, sec-
ondary sources such as Agricultural Stabilization and
Consarvation Service offices or county extension agents
wara askad to provide information as to whether or not the
addressee had agricuitural activities. Data from previous
consus reports for the specific addressee, in conjunction
with other information, were used to complete the census
roport form.
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TablesAa\qumﬁlyﬂweﬁeg;‘ofﬂ\enomespom
estimation procedure on selected census data items. The
percentage of the census value contributed by nonre-
sponseesﬂmaﬁonaspmvldedhmesetableslndmtes
the potential for bias in published figures resultirig f

. procedure. The estimates provided in these tables

reflect the effact of nonresponse to individual data

on respondents’ census report forms. The effect of this
{tem nonresponse is discussed furthef under Census Non- -
sampling Error.

Sample Estimation

All respondent sample records received a sample weight.
The sample data estimates the actual figures that would
have resulted from a complete census of the items in
sections 23 through 28 of the report form. The estimates
were obtained from an iterative ratio estimation procedure
that resulted in the assignment of a weight.to each record
containing sample items. For any given county, a sample
item total was estimated by multiplying the data items for
each fam in the county by the comresponding sample
waeight and summing overall sample records in the county.

Each sample farm was assigned one sample weight to
be used to produce estimates for all sample items. For
example, if the weight given to a sample farm had the
value 5, all sample data items reported by that farm would
be multiplied by 5. The wseight assigned a certainty farm
was 1. The estimation procedure used to assign weights
was performed for each county.

Within a county, the ratio estimation procedure for f
was performed in three steps using three varables. The
first variable contained eight 1987 total value of agricultural
production (TVP) groups. Both the second and third
variables, Standard Industrial Classification (SIC) code and
farm acreage, contained two groups. The variable groups
were as follows: :

SIC Acres
$1 to $999 01 All crops 0 to 69
$1,000 to S 2,499 02 All live- 70 or more
stock

$2,500 to S 4,999
$5,000 to S 9,999
$10,000 to $24,999
$25,000 to $49,999
$50,000 to $99,999
$100,000 or more

The first step in the estimation procedure was o pat
tion the sample rocords into 32 mutually exclusese i
post strata formad by combining the three variable o
This produced a threo dimonsional array whace the ooy
the array corrasponded to the initial post strata qn‘
Each samplo farm racord was assigned an intiil v 8
oqual to the ratio of the total farm count to the sarmyie: b

1987 CENSUS OF.AGRICUI s



containing the sample farm. This weight was approx-
matelyequaltomeinverseofmeprobabﬂityofseleeﬁnga
tarm for the census sample. o

The second step in the estimation procedure was to
combine, if necessary, the cells of the amray (prior to the
repeated ratio estimation) to increase the reliability of the
ratio estimation procedure. Any cell within the array that
either contained less than 10 sample farms or had a ratio
of total farms to sample farms that was more than 2 times
the mail sample rate was collapsed with another cell (in the
same variable) according to a specified collapsing pattem.
New total farm counts and sample farm counts were
computed for each of the collapsed cells (final post strata)
and were used in the ratio estimation procedure to calcu-
late final sample weights.

In the third step in the ratio estimation procedure,
complete counts for the three variables (TVP, SIC, acre-
age) were used to compute the marginals of the array
defined by the final post strata. Factors were then applied
to expanded sample totals in each cell of the array to
obtain agreement with the row marginal (TVP) complete
counts. The sample totals then had factors applied to
obtain agreement with the column marginal (SIC) complete
counts. Lastly, the sample totals had factors applied to
obtain agreement with the depth marginal (acreage) com-
plete counts. This procedure that requires the row totals,
then the column totals, and then the depth totals to agree
with the complete counts for the rows, columns, and
depths, respectively, is continued iterativety until the pro-
cess converges (the marginal totals agree with the com-
plete count totals). ]

The ratio of the adjusted total farm couant to the sample
farm count obtained from the second iteration of the
estimation procedure was the noninteger final post stratum
sample weight assigned to the sample farm records in that
post stratum. The noninteger sample weight, the product
of the noninteger final post stratum sample weight and the
nonresponse weight, was randomly rounded to an integer
weight for tabulation. If, for example, the final weight for the
farms in a particular group was 7.2, then one-fifth of the
sample farms in this group were randomly assigned a
weight of 8 and the remaining four-fifths received a weight
of 7.

CENSUS SAMPLING ERROR

Sampling error in the census data results from the
nonresponse sample and the census sample data collec-
tion. Census items were classified as either complete
count or sample data items. The complete count items
were asked of all farm operators. The complete count data
items included land in farms, harvested cropland, livestock
inventory and sales, crop acreages, quantities harvested
and crop sales, land use, irrigation, government loans and
payments, conservation acreage, type of organization, and
operator characteristics (sections 1 through 22 of the

1987 CENSUS OF AGRICULTURE
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t form). Variabllity in the complete count data

- items is considerably smaller than in the sample items as

- the : variation is due. only to the nonresponse sample

estimation procedure. The sample items were asked of
approximately 25 percent of the total census farm opera-
tors. The sample data items included farm production
expenditures, fertilizer and chemical usage, farm machin-
ery and equipment, value of land and buildings, and
farm-related income (sections 23 through 28 of the census
report form). Variability in the estimates of sample items is
due both to the census sample selection and estimation
procedure and the nonresponse sample estimation proce-
dure. ' :

The sample for the 1987 Census of Agriculture is one of
a large number of possible samples of the same size that
could have been selected using the same sample design.
Estimates derived from the different samples would differ
from each other. The difference between a sample esti-
mate and the average of all possibie sample estimates is
called the sampling deviation. The standard error or sam-
pling error of a survey estimate is a measure of the
variation among the estimates from all possible samples,
and thus is a measure of the precision with which an

estimate from a particular sample approximates the aver- .

age result of all possible samples. The percent relative
standard error of estimate is defined as the standard error
of the estimate divided by the value being estimated
muitiplied by 100. If all possible samples were selected,
each of the samples were surveyed under essentially the
same conditions, and an estimate and its standard error
were calculated from each sample, then:

1. Approximately 67 percent of the intervals from one
standard error below the estimate to one standard
error above the estimate would include the average
value of all possible samples.

2. Approximately 90 percent of the intervals from 1.65
standard errors below the estimate to 1.65 standard
erors above the estimate would include the aver-
age value of all possible samples.

The computations involved to define the above confi-
dence statements are itlustrated in the following example.
Assume that the estimate of number of farms for the State
is 94,382 and the relative standard error of the estimate
(percent) is .1 percent (0.001). Multiplying 94,382 by 0.001
yields 94, the standard error. Therefore, a 67-percent
confidence interval is 94,288 to 94,476 (i.e., 94,382 plus or
minus 94). If comesponding confidence intervals were
constructed for all possible samples of the same size and
design, approximately 2 out of 3 (67 percent) of these
intervals would contain the figure obtained from a com-
plete enumeration. Similarly, a 90 percent confiddence
interval is 94,227 10 94,538 (i.e., 94,382 ptus or munus 1.65
x 94).

Table C presents the relative standard error of selcted
U.S. data items for all farms and for all farms with 5105 of
$10,000 or more. The percent relative standard acror 3t the



estimate for complete count data rmeasures the variation
associated with the sample-based adjustment for whole -
- farm nonresponse. The percent relative standard error of
the estimate for sample items measures both the sampling
.etror due to the nonresponse sample estimation procedure
and the census sample selection and estimation proce-
dure. The reliability of State estimates may vary substan-
tially from State to State. Generally, State estimates for a
given data item are less réliable than the cofresponding
U.S. estimate.

Table D presents the standard error (not relative stand-
ard error) for percent change in U.S. totals from 1982 to
1987. The general purpose of the percent change estimate
is to provide a relative measure of the difference in a
characteristic between censuses. The relative change for
a given characteristic is defined as the ratio of the differ-
ence of the 1987 and the 1982 estimate for that charac-
taristic to the 1982 estimate. This ratio is muitiplied by 100
to obtain the percent change. The percent standard emor
of a percent change astimate, then, is the standard error of
the ratio multiplied by 100.

Table E presents the relative standard error for U.S. and
State totals for 10 major complete count items and 7
sample items. The relative standard error of the estimate
(percent) for the same item differs among States. Reasons
for this are differences among States in (1) the total
number of farms, (2) the number of large farms included
with certainty, (3) the size classifications of the farms
sampled, (4) the amount of nonresponse, (5) the general
agricultural characteristics, and (6) the specific character-
istic being measured.

CENSUS NONSAMPLING ERROR

The accuracy of the census counts are affected by the
joint effects of the sampling errors described in the previ-
ous section and nonsampling emors. Extensive efforts
were made to compile a complete and accurate mail list for
the census, to design an understandable report form and
" instructions, and to minimize processing errors through the
use of quality control, verification, and check measures on
specific operations. Nonsampling errors arise from incom-
pleteness of the census mail list, duplication in the mail list,
incorrect data reporting, errors in editing of reported data,
and errors in imputation for missing data. These spedific
nonsampling’ errors are further discussed in this section.
Evaluation studies will be conducted to measure the extent
of certain nonsampling emors such as coverage error,
classification error, and item imputation.

Census Coverage

The main objective of the census of agriculture is to
obtain a complete and accurate enumeration of U.S. farms
with accurate data on all aspects of the agricultural oper-
ation. However, the cost and availability of resources for
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-with telephone contact for selected nonrespondents
_completeness of such an enumeration thus depend
large extent on the coverage of farm operations U

census mail list.

Historically, the census of agriculture has included
approximately 90 percent of the farms in the United Stateg
and over 96 percent of the agricultural production. Com§:
plete enumeration of agricultural operations satisfying theg
farm definition of $1,000 or more in agricultural sales i
complicated by fluctuations in agricultural operations qual;
ifying for enumeration, the variety of arrangements unde
which farms are operated, the multiplicity of names useJ :
by an operation, the number of operations in which ar§’ *
operator participates, the accuracy of data reporting, etc. A -
new mail list is compiled for each census because ngf.
current single list of agricuttural operations is comprehend
sive.

An evaluation of census coverage has been conducted
for each census of agriculture since 1945. The evaluation
provides estimates of the completeness of census farm
count and major census data items. In addition, thg:
evaluation helps to identify problems in the census enud
meration and provide information that can form the basig
for improvements. The results of the 1987 Coverage}
Evaluation program will be published in volume 2, part 2]

The evaluation of coverage conducted in 1987 was
designed to measure ermors in the census mail list
farm classification. Mail list error includes a measur
of farms not on the census mail list (undercount),
measurement of farms enumerated more than gnce in th
census (overwunt) Classification error includes a mea
surement of farms classified as nonfarms in the census;
(undercount) and of nonfarms classified as farms in the
census (overcount). Classification error arises from report-
ing and processing errors. Mail list undercount dominates
all coverage errors. Net coverage error is defined as the
difference of undercounted and overcounted farms. Mea-|
surements of these errors, as well as a description of thef.
complete coverage program, will be avajlable in the Cov-f:
erage Evaluation report.

=
.

Malil List Coverage

A major problem with the use of a mail list for the census
of agricutture enumaeration is the difficulties that are encoun-
tered in compiling a complete list. The percentage of farms
on the census mail list varies considerably by State
Several reasons have contributed to farm operators’ nan:s
not being included on the census mail list—the op«ratun
may have been started after the mail list was develond
the operation may be so small as not to appear i
agricultural related source lists used in compibing g
census list, or the operation may have been fal:;cl‘
sified as a nonfarm pror to mailout. A targe propuornt
the farms not included on the mail fist were small in bty
acres and sales of agricultural products.

1987 CENSUS OF AGHI it ©



The 1987 Cansus of Agricufiure Coverage Evaluation' '~
uﬁdtheareasegmentsampleofmeww;luneaumer- p
ative Survey (JES) of the National Agricutural Statistical : -

Service (NASS) to estimate farms not on the census mail
list. The Census Bureau contracted with the NASS to
augment the JES data collection and receive survey data
under the confidentiality protection afforded by Title 13,
U.S. Code, from all residents of area sample segments
with agricultural activity. These survey records were matched
to the census mail list. Records that did not match were
mailed a census of agriculture report form to estimate mail
list coverage. Estimates of farms not on the census mail
list used the capture-recapture dual frame estimator that
will be described in the Coverage Evaluation report.

Table F provides coverage evaluation estimates of the
number of farms not on the mail list and selected charac-
teristics of those farms with their percent relative standard
error. The table also provides an estimate of characteris-
tics of farms not on the mail list as a percentage of total
farms in the United States. The estimate of total farms in
the United States is based on census farm count and the
estimated number of farms not on the census mail list. This
estimate of total farms in the United States was not
. adjusted for classification and list duplication errors. Esti-
mates of these errors will be available in the Coverage
Evaluation report at the regional and U.S. levels. The table
provides the standard error (not relative standard error) of
this percent estimate.

Respondent and Enumerator Error

" Incorrect or incomplete responses to the mailed census
report form or to the questions posed by a telephone
enumerator introduce error into the census data. Such
incorrect information can lead, in some cases, to incormrect
enumeration of farms. This type of reporting error is
measured by the Classification Error Study discussed later
in this section. To reduce all types of reporting ermor,
questions were phrased as clearly as possible based on
tests of the census report fcrm, and detailed instructions
for completing the report form were provided to each
addressee. In addition, each respondent’'s answers were
checked for completeness and consistency.

Item Nonresponse

Nonresponse to particular questions on the census
report that we would logically or statistically expect to be
present may create a type of nonsampling error in both
complete count and sample data. When information reported
for another farm with similar characteristics is used to edit
or impute for item nonresponse, the data may be biased
because the characteristics of the nonrespondents have
not been observed and may differ from those reported by
respondents. Any attempt to correct the data for nonre-
sponse may not completely reflect this difference either at
the element level (individual farm operation) or on the
average.

1987 CENSUS OF AGRICULTURE
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.The many steps of processing of each census report
form are sources for the introduction of nonsampling error.
The processing of the census report forms includes cleri-
cal screening for farm activity, computerized check-in of
report forms and followup of nonrespondents, keying and
transmittal of completed report forms, computerized edit-
ing of inconsistent and missing data, review and correction
of individual records referred from the computer edit,
review and comrection of tabulated data, and electronic
data processing. These operations undergo a number of
quality control checks to ensure as accurate an applicatior
as possible, yet some errors are not detected and cor-
rected. )

Classification Error

An evaluation study of classification errors was con-
ducted in the 1987 Census of Agriculture as part of the
census coverage evaluation program. A sample of mail list

- respondents was selected, and these addresses reenu-

merated to determine whether they were a farm or non-
farm. A farm status determination was made based on the
evaluation questionnaire and compared with the status
based on the data reported on the census form. Differ-
ences in status were reconciled.

In past censuses, the propoFtion of farms undercountec
due to classification errors was higher for farms with smal:
values of sales. The classification error rate was higher for
(1) livestock farms than crop farms, (2) farms with a smal;
number of acres than larger farms, or (3) tenant farmg'than
full or part-owner farms. Resuits from the 1987 classifica-
tion error study will be published in the Coverage Evalua-
tion report.

EDITING DATA AND IMPUTATION FOR ITEM
NONRESPONSE ‘

For the 1987 Census of Agriculture, as in previous
censuses, all reported data were keyed and then edited by
computer. The edits were used to determine whether the
reports met the minimum criteria to be counted as farms ir
the census. Computer edits also performed a serns o
complex, logical checks of consistency and completeness
of item responses. They provided the basis for deciding t¢
accept, impute (supply), delete, or alter the reported value
for each data record item.

Whenever possible, edit imputations, deletions, anc

changes were based on component or related gata on the

respondent’s report form. For some items, such as oper
ator characteristics, data from the previous ¢rosuys, wert
used when available. Values for other missing or una copt
able reported data items were calculated based on ot
quantities and known price parameters.



When these and similar methods were not avaliable and
values had to be supplied, the imputation process used
,information reported for another farm operation in a geo-
graphically adjacent area with characteristics similar to
those of the fam operation with incomplete data. For
example, a farm operation that reported acres of com
harvested, but did not report quantity of com harvested,
was assigned the same bushels of com per acre harvested
as that of the last nearby farm with similar characteristics
that reported acceptable yields during that particular exe-
cution of the computer edit. The imputation for missing
items in each section of the report form was conducted
separately; thus, assigned values for one operation could
come from more than one respondent.

Prior to the imputation operation, a set of default values
and relationships were assigned to the possible imputation
variables. The relationships and values varied depending
on the item being imputed. For example, different default
values were assigned for several standard industrial clas-
sification and total value of sales categories when imputing
hired farm labor expensaes. These values and item relation-
ships for the possible imputation variables were stored in
the computer in a series of matrices. The computer
records were sorted by reported State and county, where
the county sequence was based on similar types of farms
and agricultural practices.

Ewhexewﬂodofﬂmcomputaedteonsisﬁadofreoo«ds
from only one State. For a given axecution of the edit, the

-stored entries in the various matrices were retained in the b

computer only until a succeeding record having accep
characteristics for some sections of the report form
processed by the computer. Then the acceptable r
of the succeeding operation replaced those previously
stored. When a record processed through the edit had
unreported or unacceptable data, the record was assigned
the last acceptable ratio or response from an operation
with a similar set of characteristics. Once each execution
of the computer edit for a State was completed, the
possible imputation variables were reset to the default
values and relationships for subsequent executions.

After the initial computer edit, keyed reports not meeting
the census farm definition were reviewed to ensure that
the data were keyed correctly. Edit referrals were gener-
ated for about 30 percent of the reports included as farms,

and they were also reviewed for keying accuracy and to

ensure that the computer edit actions were correct. if the

results of the computer edit were not acceptable, correc- |-

tions were made and the record was reedited. More
extensive discussions of the edit and item imputation
methodology with measures of the extent of imputation in
the census estimates will be provided in a separate
research report.

1987 CENSUS OF AGit
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SUMMARY OF FINDINGS

Shipments of construction machinery as collected on

this survey totaled $6.7 billion in 1991, a 17.5 percent -

decrease from the 1990 total of $8.1 billion . Shipments
of contractors off-highway wheels tractors, totaled $244.5
million, representing a 32-percent decrease from the
1990 shipments of $360.5 million. Shipments of tracklay-
ing tractors in 1991 were $998.7 million, a decrease of
9-percent from the 1990 shipments of $1,092.6 million.
The 1991 shipments of track shovel loaders totaled
$1,854.5 million, a decrease of 17-percent from the 1990
total of $2,235.9 million. Shipments of power cranes,
draglines, and shovels in 1991 totaled $1,237.0 million, a

decrease of 18 percent from the 1990 shipments of
$1,511.8 million. The 1991 shipments of mixers, pavers,
and related equipments totaled $518.6 million, a decrease
of 15-percent from the 1990 total of $609.6 million.

The 1991 shipments of scrapers bowls totaled $38.9
million. Other 1991 shipments included motor graders,
$356.7 million; rollers and compactors, $187.2 million;
off-highway vehicles $822.7 million; and rough terrain
forkiifts, $167.9 million. Shipments of equipment for
mounting on tractors in 1991 totaled $196.3 million, a
decrease of 24-percent from the 1990 shipments of
$258.6 million.

A description-of the survey methodology and other
related information appears on page 12.

Table L. VALUE OF SHIPMENTS OF CONSTRUCTION MACHINERY: 1982 TO 1991

(Milltons of dollars)

Product .]

code Produce descripcion 1991 1990 1989 1988 1987 1986 1985 1986 1983 ] i
35314 Contractore off-highway wheel tractors......... 264.5 360.5 366.2 408.1 374.8 421.9 486.6 421.9 292.4 l D

15318 | Tracklaying CCACTOC®esracocnceacscccesscanonnaen 998.7 1,092.6 1,163.7 .x,lAS.l 975.9] * s21.2 628.7 785.4 53).0 )
3s31cC Tractor shovel loaders.ccnaciccircvacccccconaan 1,854.5 r2,235.9 2,212.0 2,027.6) 1,782.5] 1,679.0) 1,754.1 }1,791.9 l.)l5~3! . (-]
Is31e Powec creaes, draglines, and shovels........... Yiaaree| Yiusiee| Yrusis.af liioso.r) tess.a| t,308.6 | 1.0d5:5 [ 1,479.9 ) 1,500,000 dat 3

. . |

I531F Mixers, pavers, aad relaced equipseat.......... 518.6 609.6 701.8 $65.3 569.9 566.2 632.1 485.9% )60.3;

3s3lc Scrapers; gcaders; cowpactors; rollecs; '

off-highway tgucks, trailers, acd vagons; and R

rough tecrrain forklifCleccecccencacnaroesenaas 1,633.3 2.023.7 1,881.3 1,526.2| 1,249.9 i : §

r ,023.8]2,322.0 ;1,799.4 1,30%.»
3534 Equipment for sountiag ON LCECLOLO.vacccccvnann 196.3 258.6 343.0 363.8 481.1 l

rRevhcd by 5 percent or sore from-previously published f{gures.

laegluatug {a 1987, parte for pover cranes, dcaglines, and shovels (product code }53IM 0)) are not included {n product
Prtoc to 1987, chese data acre {ncluded with old product clase I5)l4.

draglines, sad shovels).

clase JSIIE (pover cranes

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington

or call Doneid Burgess, 301-763-7492.

For sale by the Superintendent of Documents, U.S. Government Printing Oftice, Wastungton, D.C. 20402.
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Table 2. QUANTITY AND VALUEZ OF SHIPMENTS OF SELECTED TYPES OF CONSTRUCTION MACHINERY: 1991 AND 1990
(Quentity {n number of units; value {a thousands af dollars)
991 1999,
Product Product description Number of
code companies Quanticty Value Quancity lue
3531A 00 | Concractors’ off-highway vheel tractors. teteecssaceataseveasseenccsrsansnesee 13 2,609 244,520 4,081 360,540
TOWLNg CTACEOTRa canuanasonccncannsanan (NA) 1.6427 127,547 2,127 *199.839
IS3a 13 BT T 2 S & “ 1,181 101,528 1,721 159,839
Two axle:
3511a 20 Under 100 HP....... Saeeascesesetscstrantecsssensasnonae 1}
3531A 22 100 through 149 HP........... 3 } 246 26,019 «06 40,000
3531A 24 150 HP 30d OVECeouutonanncnreraransanrontarsosessonserssasssseenanquessnons 4
I531A 34 Rubber-cired dozersisscceccvenacavene cesescesscvntesrevensoarne 2
353A 37 Wheeled lag skidders, self-propelledicsccccrccacsrceccsccevoscocessanncasances b 1,182 116,973 1,954 160,701
35318 00 | Crawlar CraCEOTmasausreenentoeessrssntonsosonsssassnsenneennnnssecnsosenneannsens 5 7,423 998,740 8,781 1,092,559
35218 30 Uander 90 NEHP.. & (D) (0) 3,065 r130,413
35218 36 90 through 159 NEHP. 4 1,566 125,411 (D) (0)
35318 40 160 NEHP &0d OV@T.scesecccncsccecncosorcrncscosenevsersosaversssacsssscncsocnscns 3 ) (D) (0) (D)
3531C 00 | LOAd@ESeerrearerasensnnnssanseoncansosssnssaiesaasasacsassosnaaoscsnnnnnns (NA) 56,094 1 1,854,487 68,135 2,235,881
3531C 60 Skid steer loaderS.ceecscrccveececnen ? (D) ) (0) (€}
Vheel loaders, non-skid steef...... (NA) 7,376 893,287 '9.390 1,094,839
3831C 71 Under 79 NEHP.covcccnrcevcrsaccee 6 570 15,351 901 6,262
3531C 12 80 through 149 NEHP.... H 2,914 186,642 ‘4,002 256,861
3531c 13 150 through 249 NEHP...... 7 2,432 274,209 3,267 355,615
3531C 74 250 NEHP and over..cscocos 6 1,460 417,085 1,720 458,121
: Cravler loaders.c.ccecevecasne 4 (0) (D) (D) (D)
333ic 81 Under 90 NEHP.... 4 (D) (D} (D) (o)
3531C 84 90 NEHP 80d OVer.ccceavsenccsrccosccscssoveravacsrssscssscossasoncscssnnsncssns ] (D) (o) (D) (D}
3531C 95 Backhoes (wheel tractor—chassis shipped as part of front engine @OUNC).cccvacas 4 D) (D) [¢}] (D)
353IE 00 | Pover cranes, draglines, shovels (excavators), and ACCACARENEBe cercaccscacaccccn 47 17,040 § 1,236,998 23,055 1,511,757
EXCBVELOTBeecaccacecrsocscsoacsateanceesarsnosenssasasesonsacssanssncscsansoncnnae (NA) 3,070 452,780 4,502 705,57%
Cravler oounced.. eseesesvecastsenssrcnasoan {NA) 2,650 390,690 3,955 631,451
3S31E 03 Cable OPEraCed.ccccevccescascsrtocsscscannsscssscscrsacsncacsosascesscscass 2 (D) (D) (D) (D)
Hydraulic operated:
3531E 05 Under 25 O@CrLIC CONSececcrotcaroassancrscosrsorasrsancvsncsssascancsvsacns H 10 1,753 176,620 2,337 256,798
3531t 06 25 through 40 mecric toAS.ceccecascacaane i S 355 9,383 331 75,268
153LE 07 Over 40 @ECriC LONSucevecacaccncancecanns 6 (D) (D) (D) (9}
I53IE 19 Wheel (rubber) @MOUNCEd. cvvevacernccnavearesrooscreccncacnncons 6 420 62,090 947 74,123
POWET CraneSce-eocsnsenacssces (NA) 4 138 §34,072 5 847, 837,204
LACELCE BOOBeaarassnnn (N&) lieo ! '192.399 156 "
Cravier QOUNCEAeveasersccrosscanenssnsocscvsssscnsenaorsasnasnces N {NA) 106 162,54) 17
Maxigua working load: ! ,
3I531E 20 UNder Il CONBecasccansoccastosataasanscasansanasvscansca fererevaaeen veat b 6oy 15,118 62 -
ISIE 26 91 through 120 €ORBecrescsvecevoccvnnncann b L. L., 1
3S3IE 29 (21 COME ANd OVEretnneenoanncaneanasnnncanreaneronnaens 3 }' 62 147,825 55
Wheel (rubbec) mounted...... (NA) 54 29,456 33 22,581
Haxioum working load:
3531E 37 Under 121 CORBecuceancoccaccocaansacaancas eeeeaane teecaasenannne ceseens : 3 36 14,729 22 4,185
3$31E 38 T21 CONE A0d OVEFecvcasossvssavonsasasnsacssssanascsoasasncensnsosnssne | “ 18 16,727 17 16,526
Hydraulic opecated, telescopic boO@eeeccceccnocccaneann Ceeereseseiainsaisasas (NA) 3,978 Ll,67) 5,691 23,406
3ISILE 41 CCavler @OUNERd.eeeeracosencassnnocsncancssaannannn eeeressaseaenneens ceena ) 1 (D) (D) (D) [$3]
Vheel (rubber mounced), mulctiple conCrol SLALiONS.crceecocareccaaanccas PRI (NA) (D) (D) (D) (2)
Maxiouso vorking load: i
ISME 51 UdEr 21 £ONBaccsnoereoccnsrecssenanesassnssossasssannensnnnans ceeeeen [ (D) | () (D) (0)
IS3LE S2 21 through 30 cons...... 5 116 17,596 1?7 18,127
31531E 53 31 chrough 55 tons...... 3 5 .
ISIIE 54 56 £ONS ANA OVETeccevevssresoocnsasecssscnssoscnasenaaananasson ceeeaneane 3 } 339 108,920 c 40 rls'l ’
3S31E S7 Pinned on type, teleacopic and articulaged.e.ccececiecienccnaonaans ereeennen ] (D) (D) 1,510 92,591
Uheel (rubber aounted), one control $CACLION.cerevenncraerancann cessncassann (NA) 1,791 255,496 2,738 337,359
Haxicus vorking losd:
I53IE 68 Under 19 CoNBececccracscncsvosccvovasassanersscrarscncaacsss eeeeeanen . . 9 828 $9.71% 1,372 93.03%
3I531E 65 19 chrough 25 tonas. 5 2n 36,782 276 32,510
1531E 66 26 tons and OVefecacancn 5 686 161,000 1,088 211,818
3531E 7S Oraglines, cravler and/or tub. 2 H nH H h
Other Cra0e8cc.ccccecccccosnccacs (NA) 3,013 81,866 3,560 33,112
IS531E 81 Locomocive {excepe wrecking)-.eceecaoooss 3 12 4,304 12 5,118
Pedestal or shipmounted marine cranee:
ISIE 82 Tele8COPAC OF BOK DOGananacaanssaassesanscsscsasaessssnoneesrnnnassans “ }
353LE 86 3 75 20,060 85
3531E 85 7 2,926 57,502 3,46)
(NA) 6,819 58,280 9.1%b
3S3E 94 4 5,058 1,754 6,264
3I53E 95 b) 144 7,021 €176
ISIE 97 b )0 31.55) 1,182
3ISIIE 98 All OChel ACCACRBENLO.c e oroaccnnsevossoacsrorsosoanssasssneacsrocasrnsunnns 9 1,187 21,992 1,324
JSIIF 00 | Mixers, pavers, and celated €qUIPMERC e cccrnccceavenvacarosesoncacsorrrosacensasna 81 113,312 518,572 rl)4,902 209 195
Concrete:
Mixers:
Porceble (except plaster and wortac):
3531F 21 Truck-mixer o0C 8gLCACOC.cecuuvvnonveanavas 10 3,615 946.,9)) L,Eb‘-} PLEPSEY
ISILE 23 Other than truck~-mixel..sceavvcacss creeeae 8 1,260 $.769 LN -
ISILE 3t Plaacter 4nd @OCELBCeceroccevroacocsansonasnacns 9 5,944 13,120 ¢ 3,338
Concrete pavers: X
IS3IF 3D Slipfocra eachines ({ncluding sulCipurpose, automated curd and Jutter and .
concrete olipform paverea).vacecraceanananns ceeeaeans e 10 68 0,462 Yeuy



Table I. QUANTITY AND VALUE OF SHIPMENTS OF SELECTED TYPES OF CONSTRUCTION MACHINERY: 1991 AND (990--Continued

(Quancity {n nusber of uaice; value {n thousands of dollacs)

1991 1990
Product Product description Nuaber of
code - companies Quantity Value Quancicy Value
Mixers, pavers, and related equipment--Continued
Concrete-~Coacinued
Conccete pavers-—Continued
ISILF & Nonautowated (excruder) curbers and concrete placetr spreader®...cvcevscess H 106 6,557 %107 '5_109
IS3IF 39 CONCLELE CTOWELEeseceeeeosancessssssasnraasssccssenassannssasnes . 8 5,067 3,169 6,171 4,133
3IS3LF 4«0 Concrece vibracors. . 11 90,046 |- 19,038 88,336 20,357
ISIF &2 Concrece screedss.ecccacs . 7 2,366 1,435 rw')“ €5,048
IS3LF 4) Concrece batching Plants. ccssccecrrsscvsoavosscacanscvocccssoassonncsesssane 12 289 32,316 1Y) 42,856
Concrete pumps, mobile:
Trailec msounced:
3531F 60 Under 25 cu. yd8./hCescecesstoccaccovencracssccsescsecccancacsscssancsan 3
1SAF 62 25 cu. yds./hr. and over. cesvevren 4 10 64,321 958 77,548
ISIIF 64 TrUCK BOUDLEdesococecacosaceocscsvsonccocecsorcscocssavasssacssosasscassase 4
Bituoinous: .
3331F 66 DLBLCiDULOT S ccvasssnccnansavoscasscrcnnsensvosrsssoscssnsosassssanssssansoas 7 483 19,252 421 11,566
Pavers, self-propellied: .
3SIIF 71 Under 22,000 lbs. gross weight.... 10 460 17,266 Tae 17,082
IS3IF 75 22,000 lbs. gross weight and over. 6 408 59,600 526 14,799
3531IF 80 Pavers, NOC self-propelledecccccecreccsnceneaccussaccacssescacnrscsaancasnsse 4 16 Mz 122 1,251
Asphalt plancs (including cold amix central planca):
3S3LF 82 Less than 7,500 1bs. (239 TPH)euvonoreconacoonavansaressrssnennsssavanvannae 4 i 12,843 7 12,948
353IF 84 7,500 1bs. and over (240 TPH and OVEL)ececceevcceaoscccccsocascsanarnavance 7 67 62,076 81 69,988
1IS3IF 8S Scabilization oixing equipment (including central plants and aix-in-place).. . [ } 138 IN1S5 { 91 17,60%
3531F 89 Cold planers/milling amachines (self-propelled).cccecccccccccniccncrcncananes 4 * 72 17,447
3531F 98 Other concrece and bituminous equipmenc, including mixers, heating kettles,
heaters, circulators, travel aix-type, and spresder boXeS.ccceeecsscoecanvanse 18 2,038 28,521 2,058 23,171
3S31C pr.| Scraper BoOwl#ecceceivecttavacrecetccecrtrrttececnctcscncenctsiatcsoncsttncccrans 7 1,250 98,876 1,885 181,556
35316 Ot Conventional scraper bowls, (dig, carrying, and hauling) used as part of &
self-propelled, aonelevacing, 21-vheel Cype scraper, S.A.E. struck racing..... 1
3531¢ 03 Elevating scraper bowls, (dig, cacrrying, and hauling), 2- and 4- vheel type, 1,250 98,876 1,885 181,556
S.A.E. heaped ratingecee..c.-. teeevseescananscencaresearersetonastTsatesnennts b
3531C 05 All other scraper bowls, tacluding towed Cypei-ceecacncscctacnnn detiecasnsecen 2
353)1C pt.| Motor graders and light @ainCainerSecececcterccasrrancocnnaranccns erereeecaacsus 8 3,312 356,674 4,136 407,987
35316 i1 Under 143 NEHP..ovsvcecacnonsninnna 7 1,816 146,153
351G 17 145 NEHP 20A OVECecoeecounsoseetssrsosasasnssasencsanasssacscsnacenns & } 3. 336,674 { 2,320 151,824
3531C pt.] Rollers and cospactors (except hand-held)....oouioiiinaiarennnnes 22 6, it 187,234 5,719 157,113
) Self-propelled Type, T1d€ Ofccunenrerecnncecnasnsnsesonnecnses (NA) (D) (o) (0) (0)
Static compaction equipment (fully ballasted)e..iivcccsncserrancecccaaaann P (NA) 1,614 87,641 2,203 119,29)
Sacoth steel wheel rollers, tandem:
3si1c 21 Undec 3 metric CONS.oeccaen 10 750 4,738 91t 5,043
35316 2) 3 through 5.4 mecric tons. b 103 2,511 122 2,70}
35316 26 5.5 METLL{C CONS ANA OVEL:teeveaccesotsanncaseoscoasroscacanasssosasascnss b 156 6,050 353 10,431
Pneumatic tire rollecs:
3531C 29 Under 2.5 DELTiC CONBeaceceenteccessvacancsansoscassenssansanoassscannen 4
35316 31 2.5 metric tONs and OVeficeeceracrarocaancoanns ceteeeerevaanacanne veneee )
Multiple projection steel wheel rollers: 605 74,362 ¢ 817 WIS
353ic 3 EDARKBEN e s oennnnoooasrasanscsssasccscettsasscnsaosnssassasasesasnsasss 2
3531G 35 Landf{ll. ... ceens e 2
Vibracocy compaction equipuen: (fully bnllu:ed)......... (NA) (0} (D) (D) D)
Single drum with one or two drive wheels...c.cveevavenn (NA) 1,317 71,893 1,872 3¢, 565
3s831¢ 37 Under 5 @eCTiC COOBeuvrorsnasncsssosacaannosnncen PR [ 162 3,638 308 4.8
353iC 19 S through 7 DECC{C CONBecessosarccscncassoacassasracacanssnsnas vesvacane ] 240 11,061 550 i rat
3531C @2 8 metric cons and OVETecccoanaansa PPN 6 975 57,194 1,014 36,593
Double drum, two drums vibrating.. hesenn NA) T 26,670 1,189 32,374
3531C &5 Under ) Detric COMS.ccccconccns PP 4 019 8.741 { €594 AR P
3531C &7 ) chrough 4 ametric tons PPN 4 * 81 2,658
353IC &9 5 through 7 metric tons... . . 4 97 4,679 203 19,137
3531C St ' 8 through 1.2 meCr{c CONBicreecrorennssvenvonscnaonnnunss . b) [§:2] (o) 246 11,672
35316 53 11.3 metric cons and OvVelicoeooens Ceetacsnaseaans . t {D) (D) 63 .. %8}
3831C 35 Double drum with one drum vIDLACLNG v eeeenruerereauennrererannnnnsnsesnann 3 (0) (0) (0) D)
353ic 57 Other compactors, except hand—heldes.onuinuiaioriieroreensanecscancaannne 1 (D) (0) () 43
3I5MC 91 Toved type tollears, {ncluding pneumatic tire, static-padfoor, sheepsfoot, bat l
type, vibraCOTYy=0MOOCN. v i eaiesnanacnnnnnan Mo eteiaesiasenassaananecscnanan ) (D) (0) (€] {01
3531C pe.| Off-highway vehicles: crmesans Ceeseseieeasaeesacan st enanactnnens 14 2,500 822,697 3,290 LR NS
3531¢ 71 Rear dump haUler®eceeeeioeoneoeeceesnonsensaconnssancanneanncans Ceeeen it
3531C 73 Incegral self-powered side and bottom dumps, {ncluding coal hauiers !
3531C 75 of f-highway truck-type, crear duap chassis used as a tractor for toving earth,
rock, coal, and ore Crallefdoccecacenncanonannane Cheesetesserssarevsrasseaoran 1 2,%00 822,697 3,280 RSN
3s3lc 71?7 Ocher ccuck~type tractor chassis used for log haullng, otlflelds, desert, and i
other usea ]
3531¢ 7% 0ff-highvay traflers and vngonu 1
ISHC pe.| Rough terrain forklifce (incegral uales only)deeeeeneniiiicnernniineevennannnennn 1) 1,609 167,85} 1,600 AREIN
3s3ic 81 2~wheel drive, vertical nasc... 9 1,082 10,896 1,980 ER
3531¢ 83 4-~wheel drive, vercical zasc..... [ (3] 1,603 ERN L
ISIIC 85 2- a0d 4= wheel Ar{ve, VALIaDle TEBCHu et nnuunnnnnneessanunnnnnnnnaeaennnnnns 6 1,486 95,556 UL AN BERERAT
See footnotes at end of ctable. ' -
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Table 2. QUANTITY AND VALUE OF SHIPMENTS OF SELECTED TYPES OF CONSTRUCTION MACHINERY: 199¢ aND 1990--Continued

(Quanticy tn number of unics; value in thousands of dollars)

: 1991 1990,
Product Product description Numsber of
code companies Quancticy Value Quancizy ue
3531H 00| Conscruction machineCy £0€ ROUNCLAQecccsasassccorcssocasscesscarcasscscersssasans n 66,964 196,302 ‘83,607 198,808
3SJIH 01 Sidebooms or pipehandlecs..c.ccrvvcaes 2 (0) (D) (9) M)
3331H 03 Dozers for cravler and wheel traccors... ceeens [ 1,077 7,066 2,928 13,929
Winches (towing, logzing and oil-field types):
35314 03 [0 T ]
35314 07 OCNEE, LUCLUGLAE NYATAULLC. vveevarnsenscooascosnnsssonnsanneasenssnsnnsnenns 6 } Lrnr. 69,375 3,147 15,477
Backhoes: .
35314 09 Under L4 ft. digging depthe.cscccvcase 8 r ' r
35314 11 14 ft. digging depth and OVelriccuvseeccanocccnscncans 2 7,362 33,610 9.392 H T2
35314 1) Front-end loaders, {ncluding shovel loaders.......... 3 (D) (D) (2) i (D)
35314 1S Loggling acchedeececcrrccccsscsnccnccasoncsnns b} (D) (") (D) m
IS L7 Rippers asd rooters, heavy rear—mounted...... 3 (D) (¢-}] (o) | (o)
IS3H 19 Continuous ditching sad treaching attachmentsccecceacccocsersoccvoscccass 3 154 588 R 150 | . 813
3531H 21 Forklifc actachaents (includes only forklifc mast sold separacelyl.cc.ccceccee. s 3,35 13,281 6,398 | 29,789
35N 23 All ocher construccion sachinery for sounting, including cranes, cabdle power !
coatrol units, hydraulic pover coatrol UNICSE, €CCecccercccvcsrcsorcccsrncavans 7 713 13,765 969 15,466
3531K 20| Self-propelled continuous ditchecrs and trenchers (incegral units oniyl.cecvcnroee 10 5,876 11t,8t6 7,687 129,715
Ladder—type digging elementecsccceccrsconccavocssassnvosncassansussasansscasonne {NA) (D) (D) {D) (0)
353K 14 Under 2,000 1bs. gross weighticeceeseoceaas 4 2,550 14,691 f},;&q r17.6?7
3531k 1S 2,000 chrough 4,999 lbs. gross veighc. b 2,389 46,510 3,169 53,908
3531k 16 5,000 1bs. gross veight and over...... 5 ¢ L
3531k 18 Wheel~type digging €ledentecrcescrscsrsacncssccosscrccacssssasascssrsencacssacs & } 97 0,615 1,669 A
3ISIIK 90| Aerial WOCK PlACEOCME . crecocncconooosocosassncscerascsssseassassorasancosvraoanas 29 22,124 366,971 30,266 81.,926
3531k 81 Boom-type, self-propelledecscccviaacas 9 4,464 214,020 8,847 )8G. 689
3531K 83 Scissors, self-propelledecceerccnceccccacsnancas 13 1,520 107,418 10,341 173,188
353(K 85 Not self-propelled, booa and scissors type...... _ 8 1,587 8,897 ; 1,687 8.793
3531k 87 TrUCK MOUACEA. cevceecrocrsoccrsocsasoscenccnsssocsscsoasassssasasscsersancnns 17 i 8,583 116.6361 9,191 i 295.259
(D) Daca vithheld to avoid disclosing figures for ind{vidual companies. {NA) Not available. ‘Revised by 5 percent or more from jreviJusiv

published figures.

lDu:a for draglines, crawler and/or tudb, (product code ISIIE 75), are included with dacta for cravlec aounted, lattice booa cranes, {product codes
3S3LE 26 and 3S531E 29), to avoid disclosing {{gures for {adividual companies.
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Table ).

COMPARLSON OF VALUES OF SHIPMENTS OF CONSTRUCTION MACHINERY, AS REPORTED IN THE NAISO,

THE 1987 CENSUS OF MANUFACTURES, AND THE 1990 ANNUAL SURVEY OF MANUFACTURES

(Value in chousands of dollacs)

1990 t987
Anaual Survey
Product description of Hanufactures
Standacd
Product erroc of Census of
code MAISD' Value escinaces! MA3SO | Manufaccures
3531 Conecruccion BacChineryY ecececenoarsoscscsscasscescsccsacnne (x) 14,888.0 1 (X} 11,7064.6
353la Concractors®' off-highway wheel CractOCS.ccencccccrcccccsaasceens 360.5 364.6 1 374.8 379.7
35318 Tracklaying CractOfBececacctacacatasccsasosscsssncacssssssocnnne 1,092.6 1,106.3 1 975.9 945.6
3531C Tractor shovel LoMderscscovececcecncecscsceccnscncscncoscacsanas 1 2,235.9 2,167.4 1 1,782.5 1,741.8
Wheel loaders..cceccccccase (D) (NA) (NA) 1,055.0 (NA)
Tracklaying shovel loaders... (D) (NA) (NA) 100.0 (NA)
Wheel tractor chassis, shipped as part of froant-engine mount,
integral design tractor shovel loader backho€eceessoveseneons (D) (NA) {NA) 627.5 (NA)
3S531E Pover cranes, shovels and draglinescccceccrceinccesnorcnnanncans t,511.8 1,655.6 1 955.4 957.1
: EXCAVALOLSeoecccsocsscascarnasccsnane . 705.6 (NA) (NA) 423.0 (NA)
Cranes..cceacecs teecernsenctnescocecnonsacnnasons . 637.2 {NA) (NA) 268.7 (NA)
Draglines.cceeos.- cees P - (NA) (NA) 45.4 (NA)
Other cranes and uuchnent__l.................................. 169.0 {NA) {NA) 218.) (NA)
3I53LF Mixers, pavers, and related equipmentecccccccreccancvossoncossos 609.6 612.3 4 569.9 586.1
Concrece eqUiPMENCecceoccccsncncssssocscnearorscnsvossssansosas 363.1 (NA) (NA) 297.7 (NA)
2227 (NA) (NA) 232.4 (NA)
Other related eQUiPRENLiccecciosssecrsencccscacassannvavsvsnose 23.8 (NA) (NA) 39.8 (NA)
3s3lc Scrapers, graders, compactors, off-highvay trucks and crailers,
and rough terrafa fork lifts.scccecrccicanceatcascanracccenccae 2,023.8 «2,000.4 3 1,269.9 1,221.6
SCLAPErSecccecsecccvonccasnes 181.6 (NA) (NA) 145.4 (NA)
seessresecane 408.0 (NA) (NA) 327.7 (NA)
Compaction equipment.cscesccas PPN 267.2 (NA) (NA) 264.) (NA)
Off-highway crucks and tratlers. [ 957.7 (NA) (NA} 391.5 {NA)
Rough terrain fork L11fC8escccuccireccrncccecracaacceannn P 209.) (NA) (NA) 121.0 (NA)
IS Construction machinery for mounting on trsctors and other 2 2 2 2
PriDe BOVELScccercscnssancnscsarsocosscsnnan cesscecsccnctavanns 2158.6 543.7 7 481.1 593.53
3I53tK Other construction sachinery and equipment.......ccccnvenonnens . (x) 1,814.5 2 {(x) 1,3%6.9
Self-propelled ditchers and trenchers.... 129.7 (NA) (NA) 127.6 125.8
Personnel aeclial work placfolmBecccrcccscsncenccccacasccncsaces 814.9 (NA) (NA) 529.3 501.9
Portable crushing, screening, vashing, and combi{nar{on plants. 38s.1 (NA) (NA) 3116 711.0
3531 Parts for conscruction aachinery and equipsent.ccacencacccnces .. (x) 3,890.6 2 (X) 3,269
Contractors’ off-highway wheel tractors, tracklaying tractocs,
a0d Cractor shovel 10Mders...oeeieerecreesnncncanssnsascnnsss ) (NA) (NA) “) 1,401.2
Pover cranes, shovels, and draglines.. (%) (8A) (NA) 270.7 210.7
Mixers, pavers, and related EQUIPDENC. coucerrrenccoonvroonnses 4 (NA) (NA) “) 191.6
Scrapers, graders, compactors, off-highway trucke and R
trailers, and rough terrain fork lifes........ D 4) (NA) (NA) ) 240.3
Constructioa wmachinery for mounting and tractocs and
OCREr PrildE DOVECBecceceacesrseoncsossssananne evesvesnnnaan 4) (NA) (NA) (“) 397.8
Other construction machinery and eQUIPAENL.ccocccccnrcaacoaccss *) {NA) (NA) “) 590.3
35310 00| Conecruction machinery n.s.k., typically for escablishments with
10 €@PlOYyeEs OF BOCE..vececooceacscsssnsssccassssavassssascoses “) (%) J6s.S
35310 02| Construction machinery n.s.k., typically for estseblishmencs uich 132.1 !
. lees Chan 10 €XPloyeed.cceereecrecoocrnesacceorocsscsasascccnns (%) (%) 308.9
Note: 1Ia the 1987 Censue of Manufactures, shipsents for emall coupanies, typicsily chose with fevec than 10 employees, wvere estisated {room

admin{scrative crecords data rather than collected on census questionnaires.

adequately idenciffed by decall product were coded {n some cases ro lnduscry 3531 (four-digits) followed "000."

These shipments are included {n product code 35310 02.

Products not

(D) Data withheld to avoid discloeing figures for {ndividual companties. (NA) Not available. n.e.k. Not specified by kind. (X) “oc
applicable.

l‘l'he annual suctvey of eanufactures percencage scandacd ercors shown are che approxisace relacive standard ecrrors of cthe esticates of level. A
more detailed description of the standard error of esctimace {s given in che lnuoducuon of the annual survey of manufactures, Value cf Produc:

nce, H90(AS)-2, under "Qualtfications of the Daca.”

e T

for snovw cleacring attachments for eounting on trectore or trucks are {ncluded with the census of manufaccures shipaents, buc excluded

froe the MAISD shipments.

JCollected on the MAISE,

Hining Hachinery.

“Available only froa che annual survey of manufectures and census of ssnufactuces.
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Table 4A, SHIPMENTS, EXPORTS, AND IMPORTS OF CONSTRUCTION MACHINERY: 1994
{Quantity (n units; value in thousands of doliars)
Percent Percent
Hanufacturers’ H Eaporis to ilmports for Al
Export shi pparent tmports to
shipments!} xpoct shipaents . .—{ manufacturers' consumption consuaption appareat
Product description [——— =y shipments consuaption
Value | Estimated —
Product as | producers'
code Quancity value | Quancity | reported? valued |Quantity Value | Quantity Value | Quancity Value | Quant ity Value
IdNA 1), 20, Contractors off-highway whael tractors for . .
22, 26 use a8 LOWLAE UNL&icsacacaarnonssocnsoorsasios 1,422 127,547 1,040 19,949 32,383 73 25 4,104 20,546 4,491 ! 115,710, L] 18
. | i
ISHA ) RubbEr-L17ed dOREIS.scsasarnssossssssssrvocses !
. 1,482 116,913 {NA) 44,582 16,138 (NA) 3 2,569 54,239 (NA) 133,024 (NA) [
1531a 32 Wheeled log skiddecs, sell-propelled...occuets
Cravler tractore (net engina horsepower):
Ishie Ju, I Under 159 NEHP. cccovvvrenesacaorssvssecssnen
1IB &0 160 NENP 400 OVEEsoscsssssesssosssansasnsan 7,423 | 998,740 1,992 370,301 100,328 u 30 2,231( 101,637 7,662 | 800,049 29 13
1%31C U Shid steer loadecrs; 4-wheel drive, shid steer. (D) (b) 2,189 92,615 75,074 (NA) (NA) 2,060 16,552 (NA) (NA) (NA) (NA)
vuC Ny, 22, ﬂhuL—londeu, rear angine mount, integral .
1), 14 destgn; &-wheel drive, non-skid steefs.ec.... 2,37 891,287 (NA) 387,564 314,159 (NA) 3 2,406 138,268 (Na) | 717,396 , (NA) "
Cravler loaders (net engine horsepower): ' . '
3931C 8l Undet 90 BEHP. .. osvinuusiraannsriasssssssans (0) (D) 917 4,203 3,407 (NA) (HA) 14 5,801 (NA) (NA) (NA) (NA)
ISC 84 9O NEHP 8NG OVEL.,veeseccossrassossrassnssas (D) (D) 36 3,868 3,135 (NA) (NA) 273 31,623 (NA) (NA) (Na) (NA)
L ) Excsvators, cable operated, crawler mounted, ..
)
;:“L ud tacavaturs, hydcaulic Opetaced, crawlec 2,630 390,690 1,168 163,560 132,603 LD 3 2c5‘] 2l’r686 3.995 475,173 (3] 40
Bt e AOUNEEU. . v v s e annssan bereraen sreer s s rsrreans
RN TISNTY) .
IR Eacavetors, hydraulic operated, wheel ‘
(tubber) mounted, all Sftese.sovivncnacssoass 420 62,090 b 14,024 11,85 N 19 ] 275 20,369 bail 10,605 . &) L)
ik 20 !
Ja)ie 26 .
IYhie 29 ‘ranes, crewler mounted..... Censen Ceceacenenns
393 &
IR I Y]
ysne W 4,138 634,072 2,436 164,9%9 133,246 59 24 4,645 36,0172 6,347 337,028 1) t
1IS3IL s
IR IIRY]
hhte 32
IvYue M Crenes, wheel @Ounted..cevecrioenicnnranscnnans
I3ME 54
ISHE 65
33 HIC 6o
ISHIE u8
e }C(.nel, pedestal 0f SRLPAOUALEde«eeerrernrsnss 15 | 20,000 (NA) 3,966 3,215 (NA) 1 e | 15,734 oy | 32,879 (vA) -
ISNE 9 I Dcagline buckets, attach@ent.c..vicerrosnosnn 144 7,020 (NA) 2,82) 2,288 (NA) 3 49 1,72 (NA) 6,457 (NA) K]
he vl | Clamsheli/gcapple sttachaent.coovuevaanaacnns 40 3,998 {HA) 3,685 2,987 (NA) | 9 647 | 859 (NA) ’ 29,425 (NA)l i

See tuolinutes 4t end of table.
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Table 4A.

SHIPMENTS, EXPORTS, AND IMPORTS OF CONSTRUCTION MACHINERY:

(Quantity {n unite; value in thousands of dollars)

1991~--Coatinued

Percent Percent
Manufacturers’ 1 Exports to laports for Appacent Ltmports to
shipaental Esport shipaents sanufacturers’ consuspetonl & consusption apparent
Product description shipaents consumption
Value | Batimated ’
Product as |producers’
code Quanticty Value |Quantity reported? valued lQuancicy Value | Quanttty Value | Quantity Value | Quantity Value
3S3F 33, e CoNCrele PaverB..ooivsvescssoavsscersonrsonnsss 374 53,019 (NA) 19,613 15,898 (NA) 30 89 448 (NA) 37,569 (NA) 1
353F 66, T1, |
75, 80 fluBLNOUS PAVErS..cicassvarosssavsnscsconsnss 1,427 96,835 (NA) 22,267 18,050 (NA) 19 102 6,271 (NA) 85,056 (NA) ?
I5)1F bU, b2,
ok CunCrele puBPE. coivereeresnronssnacsatssasaans 110 64,322 (HA) 25,813 20,924 (NA) n 523 9,612 (NA) 53,011 (NA) 18
1531C v, U3, .
0% SCraper DOwls.ceeoaiansosncosesnssnssosssecsnee 1,250 98,876 s 3,355 2,220 25 3 38 405 973 96,561 4 1
393G b, 12 #utor graders and light saintainers.cc.ocoeooes 3,312 356,624 2,627 215,430 126,628 19 49 307 20,322 992 202,368 b1} 10
38C 21, 23,
26, 29, 1, ell-propelled atatic compsaction equipment..... 1,614 87,641 132 37,830 30,665 45 35 300 6,510 1,182 63,486 25 10
31, ¥ ’
353iC 27, 19,
“
::' 5?' ;;' jell-propelled vibratory compaction equipment.. (D) (D) 1,223 37,848 30,680 (NA) (NA) 3,065 40,416 (NA) (NA) (NA) (NA)
58S, 57
IRRITAR T Towed type rollers and compactord...... Cressans {D) (D) 20,171 30,537 24,753 (NA) (NA) 2,001 5,034 (NA) (NA) (NA) (NA)
vkl 1 Ut =blghway tcal duep haulerlieeeoiiisonononaas .
1 ) Utl-highwey 1ntvgcal self-powered side and
buttom dusps, tncluding coal heulefrsioiianines 2,500 822,697 (NA) 497,588 403,345 (NA) 49 160 41,822 (NA) | 401,124 (NA) 9
v I, 1 All other oft-highway truck-type tractor
ChaBBIB. .t esrectertstescransans R seresnane
Cunatruction machinery tor mounting: )
15 3tH vl Stdebooms of plpehandlef®.ioicerrassacsssnnns (D) ) 213 12,4006 14,109 (NA) (NA) 4) 4,02) (NA) (NA) (NA) (NA)
133 v) Doters, for crawler and wheel tractOfse.ouass 1,077 7,066 {NA) (NA) {NA) (NA) (NA) 7,283 20,563 (NA) (NA) (NA) (Na)
JSm v, v? Winches {towing, logging, and otl-fleld
Ly PEB) i iceresrestonsasssasesscrsarssassoasane 47,217 69,525 (NA) 51,159 41,469 (NA) 60 | 389,883 29,391 (NA) 37,497 (NA) b1}
I vy, 11 BaCKNOEM . vesnvaroresasacassassssassosnsnsses 7,342 55,610 1,33 5,239 4,247 18 8 640 1,037 6,649 32,400 10 2
DI Ftont-end 1osders.cooiverseecsnaasasanas cenes (D) (o) 14,30} 13,802 11,216 (NA) {(NA) 25,330 6,835 (NA) (NA) (NA) {NA)
IS IR RIPPErs aNd FOOLErB. s voosrcrrasassnsosnnsnns (D) {D) 223 2,608 2,114 (NA) (NA) 796 873 (NA) (NA) (NA) (NA)
Scli-propelled contlinuous ditchers and
trenchers (Integral units):
ISk ha, 19,
16 } Ladder-type digglng elesent....... seseeasensa
5,876 1,810 1,536 25,485 20,658 26 18 20 680 4,360 91,838 t [}
$Yne 18 Wheel-type digging element...... sesesesisiaen
‘o) Uela wlihheld tu svold dlscloeing figures for 1ndividual companies. (NA) Not avallabdle. NEHP « Net engine horsepower.
€ stasen ol Standard Industcial Clessification-besed product codes, Schedule B export nuaberw, and HTSUSA tamport numbers, see table's.
Butean ot (fhe Censen feport, tn 345 U.5. Exporte. .
Cet 4e sttt defteed by the use ul ad)uetment laciore co eaclude freight, 1nsursance, and other charges fncurced Ln moving goods to the port of export. This adjusteent is made to coavert the ,
CiMeiiu wf The ptudurets’ vaiuwe ul caputted goods. Cuirent sdjueteent factors are bawed on dats lor 1989 which are published Ln Exports trom Manufacturing Establishments, ARB9-),
r i, .eteeat lLestot dut tnits teport 1o G. 81006,

e vl the Lenaus fepuit, In deS, U.S. leports tor Consump

tton,

cuten@ptiun iy Jutlved by subt(acting esportu from the tutal of shtpaents plus tmports.
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Table 48. SHIPMENTS, EXPORTS, AND IMPORTS OF CONSTRUCTION MACHINERY: 1990

(Quancity in unite; value in thousands of dollars)

Percent Percent
Manufacturers' t Exports to lapocts for Apparent 1
apocts to
shipsencal Export shipments ssaufacturers’ consusptionl & consuspt lon spparent
Product description shipeents consuspt fon
Value Estinated -
Product as | producers’
code Quantity Value | Quantity reportldz valued |Quanticy Value | Quantity Velue | Quantity Value | Quantity Value
3%3iA 1), 20, } Contractors off-highway wheeal tractors for
22, 24 uSe 48 COWING UNLLevossecssrasstansossecssnes 2,127 199,839 1,190 42,836 34,723 56 1”7 10,778 45,007 1,215 210,123 92 21
. 1
3531A 4 Rubber-tired dOZErB..osecrsosssnsratssascnncas
s 1,95 160,701 828 65,852 37,168 42 23 4,833 89,097 5,959 212,630 -1 a2
3%3ia 32 Wheeled log skidders, self-propelled..c.ccouss .
Crawvler tractors (net engine horaepover):
35318 30, 3o Under 159 NEMP..ovceesr'iossstsnccescceatntanns
35318 40 } 160 NEHP and OVF.eueseruseseseressenenses } 8,781 11,092,339 | 1,660 |  308,749) 230,272 19 23| 3,953 | 164,731 | 11,074 1,007,038 3 1
3531C ©0 Skid steer loaders; h-wheel drive, skid steer. (0) (o) 2,932 74,721 60,569 (NA) (NA) 4,786 | 181,079 (NA) (NA) (NA) (NA)
vne N, e, Wheel loaders, rear engine mount, integral
13, 14 deslgn; &-wheel drive, non-skid steeficeccsse 9,890 | 1,094,839 (NA) 421,321 341,523 {NA) 3t 4,676 | 261,040 (NA) | 1,014,350 (NA) 26
Crawler losders (net engine horsepower): .
3531C 81 Under 90 NEHP. overvnnsionrocnnsansasassocns () (0) 155 4,675 3,790 (NA) () 77 14,944 (NA) (NA) (NA) (NA)
35)1C 84 90 NEHP and ovef..ceovosenosns (£:}] (D) 3 2,1 2,214 (NA) {NA) 81 91,179 (NA) (NA) (NA) (NA)
e ) Eaxcavatotu, cable operated, crawler sounted...
;Z::ﬁ :: }'Excnv.(or-, hydraulic operated, crawler 3,935 631,451 bo194 198,288 160,732 e 25 5,947 437,639 8,708 908,378 68 L1
39 51L 07 BOUNLEd. s o croursssonnan serecnssanaoa tessasns '
IRRIISNE] tacavators, hydraulic operated, wheel
{rubber) mounted, all wlzed.oocaoessoannnnans 547 14,12} 95 3,819 2,869 10 4 538 14,442 1,030 109,696 52 Y
IYHL 20
IS HIE 26
J531E 29 Cranes, crawler mounted.. . .viionieviniennanes
3931t &)
ST Y
dsne 3 5,847 637,204 1,786 96,637 78,334 3l 12 5,343 54,733 9,404 613,603 $? 9
ISNE s
ISNIE S
ISHE 82
ISHE 3] Cranes, wheel BOuUNLed.ccusecrrsotasasrsarconss ]
I9NE %4
ISHE 63
IS)IE oo
IS)IE o8
SNy }Cunu. pedestal or ahipaountedssoreresrneanss es| 18,852 (na) 3,231 2,619 (na) " ] 9990 | 26,228 (nA) m
ISHIE 93 Dragline buckets, AtlechAeRl s cecccrnnaaennnn 176 9,841 {NA) 1,352 1,096 (NA) 11 3,751 2,428 (NA) 11,123 (NA) i
1951E 9! Cleashell/grapple attachment..ovocnunas PPN 1,382 37,822 1,217 3,189 2,585 1) ? 2,410 1,319 2,875 3o, 550 9 4

See tuvtnutes ot end ul cable.
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Table 4B.

SHIPMENTS, EXPORTS, AND IMPORTS OF CONSTRUCTION MACHINERY:

(Qusntity 1n units; value in thousands of dollars)

1990--Continued

Percent Percent
'
Hanuf‘cture:l Export lhlpnentll Exports to \ Imports f?r Apparent imports tg
shipaents sanufacturers consuaption consumption apparent
Product description shipaents consusption
Value | Estimated
Product . as | producers’
code Quantity Value |Quantity repor:ed2 Valueld Quanc ity Value | Quantity Value { Quancity Value { Quanticy Value
ISIF 3, I CONCrete PAVErSsecccrsossvnscssssssssassasnsroe 451 56,539 (NA) 13,865 11,239 (NA) 20 1,645 2,339 (NA) 47,639 (NA) 5
JSHIF b6, 71, :
75. 80 }lllu.lnoul PAVEIB.casanssescstastontasssnnannes 1,513 104,698 (NA) 22,992 18,637 (NA) 18 645 5,424 (NA) 91,485 | +  (NA) ]
IS3LF o0, 62,
os ONCIEL® PUBPB.csrercacsarsarssssavssnnssasasas 958 17,548 (NA) 19,026 15,422 (NA) 20 4,022 19,805 (NA) 81,90 (NA) 24
]
DUCOL 03l scraper bowlarssvrureneierersrurissnseeessnsnes 1,885 | 181,558 75 4,118 2,138 4 2 wl a6l aesa| 179,43 s 1
IvNIC 1, 4 rotot geaders ond light mainteainersceassovecaas 4,136 407,987 1,957 161,640 131,030 LY 32 518 29,497 2,697 306,454 19 10
3531C 21, 23,
26, 29, 21, Self-propelled stetic compaction equipment..ce. 2,203 120,293 629 34,851 28,250 29 23 678 8,748 2,252 100,791 30 9
3}, )8 .
33)iC 37, )9,
:; ;? ’;’] elf-propelled vibratory compaction equipment.. (o) (o) 1,176 30,915 25,060 (NA) (NA) 5,370 83,653 (NA) (NA) (HA) (HA)
35, 817
319 IC Y1t Towed type rollers and COMPaCtOr®.ooroesrenn vens (D) (p) 17,174 22,117 18,414 (NA) (NA) 1,994 5,036 (NA) (NA) (NA) (NA)
3sacC Ott-highway rest Gump haulers........ cerrvaeaes
IYHIL 1) Uti-highway L1ntegral self{-powered side and
vottoa duaps, Including cusl haulers......ee.s 3,280 952,126 3,126 531,715 431,008 95 45 5,724 110,583 5,878 657,301 97 20
1S31C 1y, 17 All other off-highwsy truch~type tractor
chaosldeieiacnceasas cersensas e esasenteasne
Construction machinecy for mounting:
333in Oy Sldebooms or pipehandlefsicicirvicnscirnsnens [{}] (D) 125 17,560 14,23 (NA) (NA) 11 1,712 (NA) (NA) (NA) {NA)
1%)in 0) Dozets, for crawler and wheel [raCtOf8.ccccrs 2,925 13,929 1,966 16,615 13,468 67 97 11,339 21,861 12,298 22,322 92 9y
35318 05, 07 Winches (towing, logging, end otl-fileld
LYPES)eecerionscnscrrtasasssescrssennsaranns 53,147 715,477 (NA) 54,858 41,110 (NA) 611 404,077 30,997 (HA) 58,764 (M) b}
353K Uy, L) BaCKROCE . vrncentoranasstosnaneronssssassans 9,392 71,524 1,321 5,696 4,617 14 [ 2,852 4,072 10,923 70,979 26 [}
383in 1} Front-end 1080€CB et esttoscanncrosssanaansas (D) (D) 16,617 i 16,025 12,990 (NA) (NA) 36,977 17,690 {NA) (NA) (NaA) (NA)
SRR I RIppers and fOOLEIB.cvccerssratrsonnssaseanes () (D) 209 1,337 1,084 (NA) {NA) 499 1,562 (NA) (NA) (NA) (NA)
Self-propelled continvous ditchers and
trenchers (integral unita):
)I’:" e, 15, Ladder-type digging element.ciuocroeracannn ..
7,087 129,715 1,722 22,873 18,561 22 14 I8 24 5,978 b1, 198 1 |
1%II1K s Wheel-type dIEEInNg cleaenNl..onosevecsrasaanns .

(U) Uete withheid tv avold disclosting flgures for lndividual companica.

|
o

e

Butes.

ut the Ceneus teport, En 345, U.5. Exports.

(NA) NoL avallable

NENP » Nel engine hofsepower.

cadpetisun ul Stendard Industrial Classificetlon-based product codes, Schedule b export aumbers, and HTSUSA fapurt Aumbers, sce table 6.

L4 sea wots detierd by the use ol adjusteent lactors tu esclude lTeelght, lusurance, ang vther charges tacurred In woving guods (o the purt of export.

the prudu.wls’
bt

et risetiur ot

. et @en laiiud thie teputt 1e U.BI0G.

. a il cenea® depust, IA IsYS UL,

PUNE Iy

value ol caported gouds.

lapurte tuve Consvaption.
ia derived by subliacting vapusie frum the totsl of slhipmeates plus Japuite.

This adjustaent {s made to convert Lhe,

Cutient adjustavnt lactors afe based on data for 1989 which are published in Exports from Manufscturing Establisheents, ARBY-I,
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Table 5.

SCHEDULE B EXPORT NUMBERS, AND HTSUSA IMPORT NUMBERS: 1991

COMPARISON OF STANDARD INDUSTRIAL CLASSIFICATION~BASED PRODUCT CODES WITH

3531c 81

3531C 84

Crawler loaders (net engine horsepower):

Under 90 NEHP..vceeooerovnoscvoncacennscancansacaa

90 NEHP and OVerl.cccccaccccvavosacrsssscocsncansse

8429.51.5010
8429.51.5020
8429.51.5030
8429.51.5040
8429.51.5050

8429.51.5010
8429.51.5020

8429.51.5030
8429.51.5040
8429.51.5050

Export
_product code Product description nuaberl e
3531A 13, 20, Contractors off-highway wheel tractors for use 8701.90.5015 ] 8701.90.5015
22, 24 28 towing uUnNiCececccsccoccocosccasccravcnvoccsanans 8701.90.5020] 8701.90.5020
8701.90.5025 | 870!.90.5025
35314 34 Rubber~tired dOZers.cecsccceccvcvcseccncscssscncaas 8429.19.0010 | 8429.19.0010
3531A 37 Wheeled log skidders, self-propelledeccccccvcccrcee 8701.90.1001 | 8701.90.1001
Crawler tractors (net engine horsepower):
8701.30.0015 g;g:';g';g‘g
35318 30, 36 Under 159 NEHP..eueuernrerouresencencananncanenns -30.501
8701.30.0030 | | 8701-30.1030
8701.30.503Q
8701.30.1045
8701.30.0045 8701.30.5045
8701.30.1060
35318 40 160 NEHP and OVefeeccesccasocoscvsssncscsaccasane 8701.30.0060 8701.30.5060
8701.30.1075
8701.30.0075 8701.30.5075
3531C 60 Skid steer loaders; 4-vheel drive, skid sceer...... 8429.51.1060 | 8429.51.1060
8429.51.1015 8429.51.1015
8429.51.1025 8429.51.1025
3531Cc 71, 72, Wheel loaders, rear engine mount, integral design; 8429.51.1030 | 8429.51.1030
73, 74 4-wheel drive, non-skid Steefiececcesvacnaes 8429.51.1035 | 8429.51.1035
’ ' TroTeeeee 8429.51.1040 | 8429.51.1040
. 8429.51.1045 8429.51.1045
8429.51.1050 B429.51.1
8429.51.1055 8429.51

3531E 03

3531E 05
3531E 06
3531E Q7

3531E 19

3531E 20
3531E 26
I531E 29
3531F &1
3S31E 57

3531E 37
3531E 38
3531E 51
3331E 52
1531E 53
3S3IE 54
3531E 65
3531E 66
I53IE 68

I531E 82
3S3LE 86

3531E 95

3531E 97

Excavators, cable operated, crawler mounted........
}ﬁxcav.corn, hydraulic operated, cravler mounted....

Excavators, hydraulic operated, wheel (rubber)
aounted, all 8iZ€B..ccccrccrierencannonccososonsen

ICranel, crawler @OUNLed..ccccececoccecocnncsocncasas

-«

&Ctanen. wheel MOUNCEd. . iivecevosocsacsarssacaavonnns

o
}Ctanes, pedescal or shipaounted.iceevvcanne eeecesces

Dragline buckeCs, aCLACNOENC. . vserucvsssnosnssanans

Clamshell/grapple atTachoenl...cereeeccnanscnnnn een

See footnotes at end of table.
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8429.52.1020

8429.52.1010
8429.52.1030

8426.99.0000

8705.10.0010
8705.10.0050

8426.30.0000

8431.41.0060

8431,41.0040

8429.52.1020

8429.52.1010

8429.52.10130

8426.99.0000

8705.10.0010
8705.10.0050

8426. 10

dLli. ..



Table 5.

COMPARISON OF STANDARD INDUSTRIAL CLASSIFICATION-BASED PRODUCT CODES WITH

SCHEDULE B EXPORT NUMBERS, AND HISUSA IMPORT NUMBERS: (991-—-Continued
- Export laport
Product code Producc descripcion nuaber! number?
353tF 33, 34 CONCTELE PAVETIBecccccssoscsssscassccsravscascascsce 8479.10.0040 ) 8479.10.0040
3?2“88"' , }Bituninous PAVETSeaeenscnsessnanenssesrsannnsesnnss | 8679.10.0060 | 8479.10.0060
’
JZZIF 60, 62, :}COnctete PUBP B+ cooscsnccsscosossassonsnosscsscssene 8413.40.0000 | B8413.40.0000
332‘“ o, 03, }serapet BOVLB e ennerensancneonnsennnseosnnsnnecense | 8430.62.0000 | 8430.62.0000
3s31¢ 11, 17 Motor graders and light maintainersecciscacscecancee 8429.20.0000 ] 8429.20.0000
35316 21, 23,
26, 29, 31, Self-propelled static compaction equipment......... 8429.640.0040 | 8429.40.0040
33, 35
35316 37, 39,
:g' ;i’ ;;’ elf-propelled vibratory compaction equipment...... 8429.40.0020 | 8429.40.0020
” 1] ’ .
55, 57 )
3531G 91 Towed type rollers and COMPACLOTBicrccccvaccsacoans 8430.61.0000 ] 8430.61.0000
8704.10.5020 | 8704.10.5020
_ 8704.10.5030 8704.10.5030
35316 71 Of f-highway rear dump haulefBececceccececerccancann 8704.10.5040 | 8704.10.5040
8704.10.5050 | 8704.10.5050
35316 73 Of f~highway integral self-powered side and botctom
dumps, including coal haulerSecccscccccenacccacnns 8704.10.5060] 8704.10.5060
35316 75, 717 All other off-highway truck-type tractor chassis... 8704.10.1000 | 8704.10.1000
Construction machinery for mounting:
35314 0L Sidebooms or pipehandlerseccceccscccnccconcanacas 8428.90.0030 | 8428.90.0030
35318 03 Dozers, for crawler and vheel tractorfeceicecesnes - 8431.42.0000 8431.42.0000
8425.31.0000 8425.31.0000
3531H 05, 07 Winches (towing, logging, and oil-field types)... 8425.39.0000 8425.39.0000
3S3iH 09, 11 BaCKhO@B.eeroreerarcocasceareecccncaccnasavencons 8431.49.9005 8431.49.9005
35314 13 Front=end 10aderS.ceccacccascacscecacesasccavonne 8431.49.9010 | B8431.49.9010
35314 17 Rippers a0d COOLEClBecrcercavracacsccocorsacccnscace 8431.49.9015 ] 8431.49.9015
Self-propelled couttnucus d{tchers and
treachers (fategral uaite):
353K 14,15,
16 Ladder-type digging element......cvcnccevencnacas 8429.59.5020) B8429.59.5020
3531K 18 Wheel-type digging elemenl. cccvvevrccccncocnaans 8429.59.5040 ] 8429.59.5040

lSourcn: {991 edition, Harwonized System Based Schedule B, Statistical Classificacion of
Domestic and Foreflgn Commodities Exported from the Unired Statces.

{Source: Harmoni{zed Tar{ff Schedule of the United States, Annotated (1991).
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DESCRIPTION OF SURVEY

Scope of Survey. This survey covers firms engaged in
the manufacture of selected types of construction machin-

ery. Very small firms (Generally less than five employ-

ees) for which 1987 Census of Manufactures data were
derived from Administrative records of other govern-
ment agencies are excluded. '

Survey Methodology. The statistics in this publication
were collected by mail on Bureau of the Census annual
Form MA35D, Construction Machinery. The survey panel
includes all known producers of the types of construc-
tion machinery covered on the survey, except the very
small firms excluded from the scope of the survey.
Approximately 270 companies are included. No estimate
is derived for the small firms excluded from the survey.

Reliabjlity of Data. Survey error may resuit from several
sources: (1) inability to obtain information about all
cases in the survey; (2) response errors; (3) definitional
difficulties; (4) differences in the interpretation of ques-
tions; {5) mistakes in recording or coding the data obtained;
and (6) other errors of collection, response, coverage,
and estimation for missing data. These nonsampling
errors also occur in complete censuses. Although no
direct measurement of the biases due to nonsampling
errors has been obtained, precautionary steps were
taken in all phases of the collection, processing, and
tabulation of the data in an effort to minimize their
influence.

A major source of bias in the published estimates is
due to imputing data for nonrespondents, for late report-
ers, and for data which fail logic edits. Missing figures are
imputed based on yearly movements shown by report-
ing firms. Imputation generally is limited to a maximum
of 10 percent for any one data cell. Figures with imputa-
tion rates greater than 10 percent are footnoted. -

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse,
because the actual yearly movements for nonrespon-
dents may of may not closely agree with the imputed
movements. The range of difference between the actual
and imputed figures is not precisely known, butis assumed
to be small. The degree of uncertainty regarding the
accuracy of the published data increases as the percent-
age of imputation increases. Figures with imputation
rates above 10 percent should be used with caution.

Revisions to Previous Period Data. Statistics for previ-
ous years may be revised as the result of corrected data
from respondents, late reports for which imputations
were made as described above, or other carrections.
Figures which have been revised by more than 5 percent
from previously published figures are indicated by foot-
notes.
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ing from reconciliation of the results of thes y:
with the 1987 Census of Manufactures to corr. er
ences in reported data between the two series and
identify and verify new establishments included in th
scope of this survey. Table 3 presents a comparison o
data from the two series by census product class follow
ing the reconciliation.

Revisions include changes to prior period d'm
f

Adjustment for Price Change. All dollar figures includec
in this publication are in current dollars; i.e., they have
not been adjusted for price change.

EXPLANATION OF TERMS

Quantity and Value of Shipments. The figures on quan
tity and value of shipments represent physical shipment:
of all products sold, transferred to other establishments
of the same company, or shipped on consignment
whether for domestic or export sale. The value repre:
sents the net sales price, f.0.b. plant, to the customer o1
branch to which the products are shipped, net of dis
counts, allowances, freight charges, and returns. Ship-
ments to a company’s own branches are assigned the
same value as comparable sales to unaffiliated custom-
ers; i.e., the value includes an appropriate allo ot
company overhead and profit. Products bm’nc

resold without further manufacture are exciuded:

Wheel Tractors, Contractors’ Off-Highway Type. Whee:
tractors designed primarily to be used as towing units for
scrapers, trailers, wagons, and similar types of towed
equipment for use on natural terrain. These units may be
2- or 4-wheel type.

Tractor Shovel Loaders—Wheel Type, Front-End Load
{Integral Design, Rear Engine Mount). Complete machines
originally conceived and designed as heavy duty, wheel
type, front-end loaders, and not as wheel tractors, to
receive shovel loading attachments.

Off-Highway Vehicles. Vehicles designed for operation
off public highways to transport material or equipment
on mining, construction, logging, petroleum develop-
ment, and similar project sites.

Excavator. A commercial earth-moving machine equipped
with a bucket-mounted front-end attachment mounted
on a 360-degree revalving superstructure.

Crane. A machine having a front-end lifting att nt
and operating machinery mounted on a revolving super-
structure.

Cable Operated. A machine with front-end atts. 20t
functions performed by wire rope.
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Hydraulic Excavator. A machine with front-end attach-
ment functions performed hydraulically.

Crawler Mounted. A machine with two paraliel continu-
ous crawlers or tread beilts.

Truck Mounted (Rubber). A machine which generally has
two engines, one to propel the carrier and another to
power the work functions. A truck- or carrier-mounted
machine will have two operator stations and is designed
for on- and off-highway travel.

Self-Propelled (Rubber). A machine which has only one
engine and one operator station. The engine may be
mounted in either the upper or lower works. '

Net Engine Horsepower(NEHP). Net flywheel perfor-
mance as measured by manufacturer, with all standard
accessories installed, operated, and corrected to 29.38
inches mercury (Hg) and temperature of 85 degrees
Fahrenheit.

Tractors with torque converter transmission should

be included in the same horsepower group as the com-
parable model tractor equipped with direct drive trans-
mission. Where there is no comparable direct drive
model tractor, include such tractors at .80 percent of net
horsepower at the flywheel.

Hydraulic Crane. A machine with 360-degree rotation on
which the boom is designed primarily for lifting the load
by wire rope, and which can be extended, retracted,
raised, and lowered hydraulically.

Integrated Hydraulic Truck Mounted Crane. A telescopic
truck mounted (rubber) crane mounted on a purpose-
designed crane carrier chassis.

Pinned on Telescopic Crane. A hydraulically-powered
multipurpose rotating crane- with fixed or telescoping
booms designed to lift and place materials by winch and
load line and which is mounted onto a commercially
available vehicle having a platform or body..

Pinned on Articulated Crane. A stationary or vehicle
mounted hydraulically powered mutipurpose knuckle
boom crane consisting of an inner and outer boom that
can fold to a stowable position. Excluded are those
machines commonly known as knuckle boom loaders.

Unmounted Cranes. These cranes are classified under
“Construction machinery for mounting.”
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ABBREVIATIONS AND METRIC EQUIVALENTS

hp horsepower = .7457 kilowatts (kW)
cu. yd. cubic yard = .7646 cubic meters (cu. m.)
kg kilogram = 2.205 pounds (lbs)

ft feet = .305 meters (m)
s.t. short ton = .907 metric tons
NEHP net engine horsepower.

t.p.h. tons per hour
Ibs pounds

COMPARISON OF EXPORT, IMPORT, AND
DOMESTIC QUTPUT DATA

The trade comparisons shown in this report should be
considered only as approximations. Several problems
prevent precise comparisons among imports, expaorts,
and domestic output. These problems include the fol-

~lowing:

e Exportandimport comparisons do not account for the
origin of materials used to manufacture the finished
product. Domestic output includes any goods that
undergo substantial transformation into a finished
product in the U.S., even if the goods are partially
constructed abroad or are constructed of imported
materials.

o There will be a lag between the time a producer makes
or ships a product and the time it is actually exported.
Similarly, there may be a lag between the time a
product is imported and when it enters into U.S.
distribution channels.

e The basic structures of these classification systems
differ. The Standard Industrial Classification (SIC) sys-
tem used for domestic output was developed inde-
pendently of the Harmonized System (HS) used to
classify imports and exports. The level of detail pro-
vided by the different systems varies substantially,
reflecting their different objectives. For example, there
are a number of imported commodities that have no
comparable domaestic output classification. *

e Because producers’ shipments of some commaodities
may be used as materials for incorporation into other
commodities, combinations of domestic output data
for such commodities may contain some duplication.

e import and export data reflect the movement of mer-
chandise into and out of U.S. foreign trade zones, the
U.S. Virgin Islands, and the U.S. customs territory of
the 50 States, the District of Columbia, and Puerto
Rico. Domestic output reflects activity in the 50 States
and, only if specified, in Puerto Rico.

e Imporn and expon data generally do not distinguish
between new, used or rebuilt commodities.
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e The valuations of the three data sets differ. Domestic
output is valued at the point of production. It includes
the net sales price, f.0.b. plant, after discounts and
allowances, and excludes freight charges and excise
taxes. Exports are valued at the point of exportation.
Export value includes the net sales price or value, and
inland freight, insurance and other charges to the
export point. Imports are valued at the first port of
entry in the United States. They include the cost,
insurance, freight, duty, and other charges to the
import point.

o Detailed commodity information is not included for
individual export or import shipments at or below a
certain dollar limit. This dollar limit is $2,500 for exports
and $1,250 for imports, except for import of textiles
and textile products, gloves, footwear, and miscella-
neous rubber and plastics products, where the limit is
$250.

HISTORICAL NOTE

Data on construction machinery have been collected
by the Bureau of the Census since 1942, Historical data
may be obtained from Current industrial Reports (called
Facts for Industry before 1959) available at your local
Federal Depasitory Library. A list of these libraries may
be obtained from the Bureau of the Census regional
offices:

Office

Atlanta, Georgia

Boston, Massachusetts
Charlotte, North Carolina
Chicago, lllinois

Dallas, Texas

Denver, Colorado
Detroit, Michigan
Kansas City, Kansas

Van Nuys, California
New York, New York
Philadelphia, Pennsyivama
Seattle, Washington

Telephone

404-730-3833
617-565-7100
704-344-6142
312-353-6251
214-767-0621
303-969-6750
313-354-4654
913-236-3728
818-904-6336
212-264-4730
215-597-8313
206-728-5314

Historical data are also available on microfiche. For
further information contact the Bureau of the Census,
Data User Services Division, 301-763-4100.

RELATED REPORTS

The Bureau of the Census aliso publishes the following
related reports: ‘

Serties Frequency Title

Current Industrial Reports

M37L Monthly Truck Trailers

Series anuoﬁcy Title ’
MA35A  Annually Farm Machmery and L

and Garden Equipment
MA35F  Annually Mining Machinery
MA35L  Annually Internal Combustion Engines
MA35P  Annually Pumps and Compressors
Other Industry Reports

M3-1 Monthly Manufacturers’ Shipments,

Inventories, and Orders

(AS) Annually Annual Survey of Manufac-
tures (ASM)
(MC) Quin- Census of Manufactures
quennially

Foreign Trade Reports

CB-ROM  Monthly/ U.S. Exports—Schedule 8—
Annually C H
FT 447  Annually ommodity by Country
CD-ROM  Monthly/ U.S. Imports for
. Annually Consumption—HTSUSA —
FT 247  Annually Commodity by Country

CONTACTS FOR DATA USERS

Subject Area Contact

Current Industrial Donald Burgess
Report MA35D

Phone Nug

301-763-7492

Francis

Classification 301-763-1935
Systems McCormick
Comparability (ESD)
Foreign Trade Trade Data 301-763-5140
Inquiries Staff
(FTD)
Census/ASM Tom Lee 301-763-5752
International Leonard 202-377-0558
Trade Heimowitz

Administration

To order a Superintendent  202-783.3228
Current Industrial of Documents

Report (GPO)

To subscribe to a Superintendent
Census Bureau of Documents
publication (GPQ)

202-512-2303
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spending, and many, many more!
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Mall to: Customer Services, Bureau of the Census, Data User Services Division, Washington, OC 20233
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CURRENT INDUSTRIAL REPORTS

Farm Machinery and Lawn
/ | and Garden Equipment

\&/ '

U.S. Department of Commerce ’ 1991
Economics and Statistics Administration MA3EA(91)-1
BUREAU OF THE CENSUS issued February 1993
SUMMARY OF FINDINGS The dollar value of factory shipments of commercial
turf and ground equipment, including parts, was $716.6

During 1991, factory shipments of farm machinery  million in 1991, an increase of 1 percent from 1990

and equipment, inc'PdinQ parts and attachments pro- shipments of $707.9 million. The 1991 total included
duced by original equipment manufactures (OEM), totaled commercial turf and grounds mowing equipment, $558.1

$7,708.6 million, a decrease of 12 percent from 1990  mijllion, a decrease of 2 percent; and other commercial
shipments of $8,809.2 million. The 1991 total included turf and grounds care equipment, $158.4 million, an
planting, seeding, and fertilizing machinery, $604.6 mil- mcrease of 13 percent.

lion, a decrease of 11 percent from the 1990 level of
shipments; harrows, rollers, pulverizers and stalk cutters,
$327.3 million, a decrease of 18 percent from 1990;
plows and listers, $119.8 million, a decrease of 12 per-
cent; harvesting machinery, $2,158.0 million, a decrease
of 6 percent; haying machinery, $658.9 million, a decrease
of 25 percent; farm dairy machines, sprayers and dust-
ers, farm elevators, and farm blowers, $450.8 million, a
decrease of 13 percent; and all other farm machinery
and equipment (including farm tractors), $3,389.2 mil- A description of the survey methodology and related
lion, a decrease of 13 percent. » information appears on page 14,

The dollar value of factory shipments of consumer
lawn, garden, and snow equipment, including parts, was
$4,109.9 million in 1991, virtually unchanged from 1990
shipments of $4,101.8 million. The 1991 total included
consumer nonriding tawn, garden, and snow equipment
and parts, $2,030.5 million, an increase of 3 percent; and
consumer riding lawn, garden, and snow equipment and
parts, $2,079.4 million, a decrease of 2 percent.

Table t. VALUE OF SHIPMENTS OF FARM MACHINERY AND LAWN AND CARDEN EQUIPMENT, 8Y TYPE OF MACHINERY OR EQUIPMENT: 1982 T0 199!

(Millions of current dollars)

Product descriptionl 1991 1990 1989 1988 1987 1986 1985 1984 | 1983 IR

Wheel tractors, farm LYpe..cecoeeeseasecaceannnens (D) (D) (D) (D) 958.6 893.4 1,443.2 | 2,045.3 1,720.7 2,215.9
Farm dairy machines, sprayers and dusters, farm

elevators and £arm blowers..cceeeeeoeseennacanns 450.8 516.0 478.2 434.8 364.7 371.7 403.6 428.2 417.2 1.0
Planting, seeding, and fertilizing machinery..... 604.6 676.2 638.2 508.6 409.1 371.2 453.3 601.1 447.5 il
Harvesting machinery..ccecececececccecacccncannss 2,158.0 2,302.5 1,858.8 1,422.8 1282.3 1,230.1 1,190.8 1,426.6 1,6478.8 Y oant g
Haying oachinery...ccececrcccecnccsveccenccacnnss 658.9 875.1 731.1 574.6 433.7 383.4 498.1 611.6 541.9 S
Plows and liSferSeceeiiccccocscesosacncaccancannas 119.8 136.0 130.8 7.7 74.6 75.3 111.0 152.5 129.7 tat.n
Harrows, rollers, pulverizers, and similar

EQUIPMENTaceeeecansooseasoacasccanssvnanscasasonn 157.3 212.4 207.8 136.9 99.9 99.2 166.0 369.7 341.0 ol
All other farm machinery and equtpmen:z .......... 3,559.2 4,091.1 3,586.6 3,002.8 1,186.5 933.1 1,051.9 1,206.3 - 1,1359.9 to0 s
Commercial turf and grounds mowing and care .

€QUIPMENTe cacunncneeecnsnsonacasscsooanssesonnas J116.6 . 107.9 633.9 595.0 Si6.6 612.8 376.7 333.8; 263.2 N
Consumer lawn, garden, and snow equipment........ 4,109.9 4,101.8 3,708.9 E 3,937.0 3_979.91 3,385.8 3,155.1 2,973.1 2,475.4 St

(D) Oata withheld to avoid disclosing {igures of individual companies. "Revised by 5 percent or more {rom previously published figuess.

lEach type of farm machinery includes parts and attachments.
Includes {rrigation systems, and for years 1988 through 1991 wheel tractors, farm type.

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, lndustry Division, Washington, 0 C 20. 13,
or call Donald Burgess, 301-763-7492.

For sale by the Supermtepdent of Documents, U.S. Government Printing Office, Washington, 0.C. 20402.

D-16



Table 2. VALUE OF MANUFACTURERS® SHIPMENTS OF FARKM MACHINERY AND LAWN AND CARDEN EQUIPMENT, BY PRODUCT GROUP: 1987 10 1991

(Thousands of dollars)

: Attach-
Product group and year Complete | ments and Product group and year Complete
Total uanite parts Totsl units
) Stalk shredders and cutters or rotary
12,535,087 (NA) (NA) wovers:
13,618,986 {NA) (NA) 1991 0vcrccecccncecrccssccscancascncane 170,002 134,439
11,973,918 | 9,939,340 | 2,034,578 188,769 151,326
10,730,213 | 8,580,321} 2,149,892 194,099 160,158
9,303,973 | 7,341,148 | 1,962,825 197,576 168,998
1987 cceceencactactaccaccsrascsnsscnnses 161,462 131,557
Totsl farm machinery: Machines for preparing crops for sarket
1991ccenccscacsnne 8,425,140 (NA) (NA) or for use:
9,517,158 (NA) (NA) L 204,602 173,147
8,265,407 | 6,764,779 | 1,500,628 230,809 r197.510
6,793,254 | 5,297,325 ) 1,495,929 207,521 176,942
1987 cceccesecnccccacacnscssccaseoncascsse | 5,324,024 ] 4,037,691 | 1,286,333 193,275 161,817
C1987ccciitccanrettccncretccncsacnncaans 208,189 169,454
Wheel tractors, fara type:
1991 ceenccncnsccsanssansnsccsscnasensnce ) ) 213,206 Farm poultry equipment:
(O H 257,994 199 eccincccnncnces 193,380 156,550
(43 ) 201,815 197,124 163,547
Q) ) 227,860 161,832 129,412
1987 cacicececaccccccccccnssasscacssanss 958,597 742,454 216,143 144,149 116,670
1987 .cccvcecececarecasscsscrcescccansons 116,763 90,252
Farw dairy cachines and equipment:
1991. . 89,832 (D) (o) Hog equipaenc:
1990. . 110,563 [(§)] (D) 199leucciccnanescennsncsssancasconssans 82,542 73,868
1989. - 111,489 43,105 68,384 1990.. 78,788 68,705
1988. . 95,492 36,963 58,529 1989.. 68,131 57,274
1987 cccvcevececeassnssvacesacssnscncossn 76,584 30,263 46,321 1988. 75,717 66,753
1987.. 66,415 57,706
Sprayers and dusters:
199)lcecnceacssscaceccscscsscnccscansonce 299,213 231,831 67,382 Other barn and barnyard equipaent:
1990. 335,132 258,533 16,599 199lececcccannccercscccraccene evesas 190,880 155,440
1989.cceveccaccanns 304,311 229,610 74,701 1990.. ee 204,062 164,775
1988.. 274,994 195,548 19,446 1989.. . 181,914 146,130
1987 cncceecccecarscnsncccaccccsssancans 214,484 153,196 61,288 1988.. 214,133 179,241
1987eeieiinnans eveeenees PO veeeaas 164,142 131,329
Farm elevators and blovers:
199 ccecccnann. cecsssvasssnecescannn veen 61,764 47,837 13,927 Farm vagons and other farm transportation
70,314 57,946 12,368 equipmenc: 2 '
62,397 48,214 164,183 1991...... cerreetacscrecetarneraanuosan 2,200,836 | /1,933,322
64,342 49,499 14,843 2,603,246 { 12,303,790
1987 civencnccoctescsasanconccancsnosnnas 73,648 61,901 1,747 2,189,999 1,948,580
1,725,202 | "1,462,301
Planting, seeding, and fertilizing 149,217 128,415
machinery:
1990 0ievnnceccncsne cessecaccesean cernne 604,600 457,248 147,352 Irrigation syscems:
676,159 526,360 149,799 1991ccccnnnns cseeraan teveeavaseannreas r]SO.LZl 274,518
638,248 497,347 140,901 . 363,343 282,764
508,566 372,356 136,210 381,951 318,640
409,082 299,468 109,614 298,307 247,819
215,689 177,92%
1991 cceeecncraannn ceecsaaces vessansneven 2,157,966 1,764,271 393,695 Commercial turf and grounds mowing
2,302,510 1,899,462 403,048 equipment:
1,858,777 1,518,259 340,518 L 2 558,116 427,725
1,422,751 | 1,057,910 364,841 568,098 aeh, 199
1,282,315 960,326 321,989 494,313 390,769
473,509 362,319
416,240 33001
Haying machinery: Other commercial turf and grounds care
1991 cvenerneennnnnennns eeaiiesees ceeeas 658,905 (D) (0) equipment: :
875,104 697,321 177,78} 158,441 129, 34n
731,077 581,999 149,078 1990.. 139,842 TYRITR
574,587 437,643 136,944 1989.. 139,598 116,19}
433,671 309,861 123,810 121,535 99,33V ¢
98,346 B0 .91 ,
119,781 83,652 36,129 4,109,947 r].*“‘.“'"
135,972 106,296 29,676 4,101,828 3,500,900
130,754 94,847 35,907 3,708,511 | 3,174 %,
117,725 81,025 36,700 3,936,959 ) 3,241 ves
74,643 52,406 2,23 3,979,949 3,303 &8
Consumer nonriding tawn, garden, and
snow c¢quipaent:
157,274 129,796 27,478 1991 r2.030.$0} r!. .
212,376 184,720 27,656 1990, 1,974,982 [ :
207,834 181,140 26,688 198y 1,843,847 1
136,923 112,960 23,963 §988.. 1,991,863 1,
99,918 75,334 24,584 1987 1L,9180,663 ) 1, i1e -
Consumer riding lawn, garden, and snow
vquipment :
106,545 91,279 AT ¥ 1991.. N
224,947 133,252 91,045 1999, . [
200,162 125,952 75,210 1989.. :
154,471 88,150 nh, 321 1988.... 1963 084 | 8 -
1us,61Y9 53,768 90,491 1987 doubd 240 t e

(V) Data wittiheld to avoid disclosing {{gures for individual companies.

flgures.

(XA} Not avatlable.

¢
Revised 5y 9 percent or oore from provie.s

theel tractors, f{arm type, are (ncluded with farm vagons and other farm transportatlion equipaent to avoid disclostng tigures of individual -« e

includes operator cabs In the attachoents and parts for this {tea.

33,563
37,44)
33,941
28,578
29,905

31,455
331,299
30,579
31,458
38,735

36,830
33,577
32,620
27,479
26,511

8,674
10,083
10,857
8,964
8,705

35,440
39,287
35,784
34,892
32,811

254,308

NN RN}
[N
AR I T
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Table 3. MANUFACTURERS' SHIPMENTS OF FARM MACHINERY AND LASN AND GARDEN EQUIPMENT, BY TYPE: 1991 AND 1990

(Quantity in unite; value i{n thousands of dollars)

Nuaber 1991 1990
Product - Product description of com~
code panfes Quantity Value Quantity Value
35231 - Wheel tractors, farm type (except contractors' off-highway
wheel tractors, gardea tractors, turf tractors, and motor
tillers) and StLACREENtS.eccevecorcrvecsecscsossssasnsscncrne 14 (x) (1) (x) )
Wheel tractors, farm type (power take off hp)ecercccsscccvoncanoncs (NA) (D) (D) (D) (D)
2—wheel drive (including front wheel assist types).... 6 (©) (D) (D) {b)
35231 10 Under 100 PTO hp (under 75 PTO kW)eeerevocecoacavves 5 {D) (D) (D) (D)
35231 12 100-159 PTO hp (75-119 PTO kW)eceeeerocaanan 3 (D) (D) (D) (D)
35231 14 160 PTO hp and over {120 PTO kW and over)eceecserccccncoccccens 3 (™) | (D) (D) (D)
35231 30 4—wheel drive (including tractors with equal size tires, front
BNA FLAT)eescecescoscecsssasasoresosnsvsccnastacassnanntancacscs 4 (D) (D) (D) (D)
35231 87 | Attachments for wheel €ractors, farm CLYPe..ccccevecsaccsossnccaanss 8 x) 5,611 x) 10,74
35239 26 | Parts for wheel tractors, farm CYypeeciccevreccesccsacrosssosscsannse 13 (X) 207,595 (¢9] 247,247
35232 -~ Farm dairy machines, sprayers, dusters, elevators, and farm
DIOWELSB soonsocccrsssssevanssaascsccavosnsssasssnssassosennsasn (NA) (X) 361,815 (x) 418,559
35232 pt. | Faro dairy machines and eQUIPMENTacecrcrcccccatocecnaseassacoscnsons 15 (X) 69,450 (X) 88,232
Mechanical {nstallacions:
35232 03 .Vacuun pumping outfits for milking machines with or without
motors and/or reserve tank§.cecscaseccencons teeececcsaneteaacans 6 (D) - (D) 5,917 8,372
35232 04 Milking machines, complete, suspended and floor type bucket,
single and double UNEES-ecearceicrcacnacnccareccasrosnccsvsancss 3 310 a8 (D) (D)
35232 08 Pipeline milking units, complete, including claws, shells, . o -
inflations, air tubes, with or without pulsator.....cccceecancns 7 25,618 14,721 36,666 19,620
35232 11 [ Cream 8€pAratOfSecceccsaccvorcscsvscssacsscsansessavosonscns - N - a - a - -
35232 12 ] Ocher farm dairy machines and equipment...cececcecvs. 10 19,766 14,768 22,565 17,609
35232 16 | Attachments for farm dairy machines and equipmentecccceeceeccacesss 7 (x) (D) (x) (D)
35239 30 | Parts for farm dairy machines and equipment, replacement unics
ONLlYeeeroeennocencasceanonsanas teecseseeeneecatescannneranerenn .- 9 (X) 20,382 (X) 22,331
35232 pe. Sprayers and dusters.ececcc.. eveecrsasscacscteasotenaranasnn 1Y ) a2&0,709 ($3)] 270,228
Power sprayers, field and row crop types only: a a
35232 19 Self-propelledecececcnans ceerceccerceaceneensotsastatvanannrean . 13 221099 J38.982 2,781 129,477
35232 30 Tractor mounted.ciececenceas Sreeseecetsrsestaatscnssbaeastanaaonn 29 9,075 12,163 11,144 13,718
Other than tractor mounted:
Piston pump type: a a
35232 40 20uwer £ake=0ff AriveNecerscoeeusecacoeonaasonsosnsnsnsssnenns 10 439 1,972 T1,224 Ta,153
35232 44 Englne driven.ceevecreneerccnncnennesns ceeveeesarrseeans 4 (D) b (D) (v (D)
35232 45 NONPISTON PUBDP CYPEaracansareanannnsnneenaanessnsesnasneennasnn 13 1,931 4,962 1,783 23,646
35232 46 Other power sprayers, over 4 g.p.@esecccaconcccons ceceaenenaans 7 (D) (D) (D) (D)
Power sprayers, other than row crop and field types, over 4 g.p.o.
35232 47 Powver take-off driven...ceecevocecaens teeeranaen cheeseeeaaa 12 1,394 4,064 2,225 4,683
35232 49 Engine driveneecceveeeeeeceoiaacnsacanscconenssonnan eteeeeeieae 16 2,995 6,195 3.816 6,215
35232 50 | Air carried type power sprayers (field, row crop, and orchard a s . R
EYPES)envacrncerans ceeeen Ceeeae eeeteaaaaae vreeaaeaan eeenaes 9 21,943 7,169 1,766 6,630
35232 51 | Foggers and mist sprayers portableseeceeseceececsasiecnsnnsecncans 8 b27_905 bg 435 "26,656 Tg,343
35232 58 Hand pulled and garden type 4 g.p.m. and under....ccevescnecnnaanns 15 b22_701 b6_k42 . 25,253 8,001
Sprayecs, agricultural hand: R
35232 59 Under | galloBeecuieneenacannnnn ceressescana cevesereacetaaatteaann 4 523,517 2,808 535,398 rZ,:s;
L gallon and over: :
35232 61 Compressed air or gas....ccoeeenn tereanctecseatecaanaatanronans 5 4,166,804 60,709 3,871,680 56,990
35232 62 Other, including knapsack, hose end and flame sprayers and
SPrayer PUMPSeeccveenreccaanccccvensaan Ceeiseeecae e 9 3,807,901 6,063 1,182,536 Loiis
- 35232 67 Dusters, power, hand, all CLypesS.ccrueccnnieieereneencsancenannnannns 7 95,281 971 86,717 18h
35232 68 | ALl other Sprayers..ueeeeeeeeeinreenenneenennnnnns e ; 12 (x) 3,384 x) IEN
35232 69 | Actachments for sprayers and dusters...... creeacannues et : 18 {X) 8,878 (x) 11,68y
35239 35 Parts for sprayers and dusters, replacement units only............. 42 (x) 58,504 (x) 04, 9L

See footnotes at end of table.



Table 3. MANUFACTURERS' SHIPMENTS OF PARM MACHINERY AND LAWN AND GARDEN EQUIPMENT, BY TYPE: 1991 AND 1990-—Coantinued
’ (Quantity {a units; value in thousaads of dollars)
Number 1991 1990
Product Product description of com—
code panies Quantity Value Quantity Value
35232 pt. Fars elevators and blowerS...cccueeccecsensavecssasacccsssena 44 (x) 51,656 (x) 60,099
Fara elevators, portable:
35232 70 Single and double chaffleesesesscccsrnvascsccnnssoevcasnes 15 2,954 4,870 3,415 6,999
35232 12 AUGEE CYPCosccoacoeosssacsossorotascasossasavsnssssacnsneasasssasne 15 15,722 20,675 21,180 24,962
35232 73 |} Other farm portable and stationary augers and elevators...ececeeess 16 6,687 14,570 r7,585 17,396
35232 74 | Other farm blowers, fncluding forage blowers, cosbination grain
and fOrage bBloWerBecsccsccsscaccsccssosersssvsossesnsacsanssacencs 9 2,668 7,722 2,867 8,589
35232 75 | Attachaents for farm elevators and blowerSeieceeeecscsccasconcsaceccs 11 (x) 3,819 {x) 2,153
35239 40 | Parte for farm elevators and for grain and forage blovers,
replacenent UNLES ONlyeccaceceeesasocacecsosocacsesasasasncsceases 25 (x) 10,108 (x) 10,215
35233 -- Planting, seeding, and fertilizing machineryesecisceacenenccae 126 [¢9] 495,120 (¢9] 568,837
Corn planters, corn and cottoa planters, and lister planters:
35233 20 PULL EYPEevcvecccocconcnscscrosorncarsosossotasosnasoscnsavntonce 8
35233 22 Mounted planters (total rows mounted)ececescasssrcssecaseacsacans S 45,129 132,934 58,408 169,298
35233 24 | Grain drills (fixed frame) all CypeS.cececensccccosacnvavancancanan 10 10,473 106,712 13,000 121,643
35233 40 | Transplanters (pull type or mounted) and broadcast seeders (end-
gate, mounted and drawn)ecevececescrosaccccnsrotacosssnacncsonanns il 40,878 8,518 41,528 8,098
Fertflizer distributors, pull type or mounted:
35233 50 Dry, including lime SpreaderSecccccecccscecsocrsncasssancsnsaanas EH 5,586 26,878 5,854 28,271
35233 58 LiQuideesesocecccassoaasoecessonancsansencsnosarecatonvoacsaannnne 9 r
35233 59 | ANNYAroUS ADIONLA. e.eeseerennesceseasecsassosorssssmesssesesconne 6 3.8012 13,622 3,859 12,416
35233 61 | Manure spreaders, rear di8charge.ceeecscveasecresoescnceannacresaacs 18 6,613 31,349 9,576 44,303
35233 65 | Manure spreaders, side discharge..ccececacencciocoincanaane 9 2,949 19,089 3,402 19,747
35233 69 | Manure pumps, Lliquide.eceieceecesecncncccransoncanncsecscscascannan 1 ag9g 23,315 687 r2,946
35233 73 Front and rear tractor mounted loaders (fara type), manure and a a
general utilfty (except beet and sugar cane loaders).e.e.cvocovo.. {5 15,343 39,111 18,445 44,961
35233 77 | Row crop unit planters (QUARCILYy 1N TOWS)eesesesssseresaconecncsans 10 224,903 %)s,511 229,503 14,696
35233 79| Other planting, seeding, and fertilizing machinery....ccececveavae. 33 366,837 60,189 283,604 59,981
35233 84 | Attachments for planting, seeding, and fertilizing machinery....... 28 (x) 37,872 (X) 42,417
35239 71 | Parcts for planting, seeding, and fertilizing machinery,
replacement units, ONly.ceeecceroennrescecersacacsconvorocasaanns 79 (x) 109,480 x) - 107,32
35235 -- Harvesting machinery.ccecececeacacaccacvoncsocossoasanananans 67 (X) 1,834,072 (X) 1,990,059
35235 11 | Combines (harvester—threshers), grain types only (self-propelled
200 PULL EYPE)cacrcnonsecnsenetosanssoasanssassonasonsascessasnsns 8 11,555 | 1,064,358 14,629 1,216,893
35235 21 Small grain header for coabines, all 612€8-cceecccicncevnaccennnnns 6 11,701 111,583 18,168 162,473
35235 31 | Corn heads, all SizeS.vceccecrernracas ceteeevirvoncraresnecsasnanne 6 5,268 a87.658 6,405 100,244
35235 41 Othner grain type COObINEScecceerrersacacecncsnencrcnrssanasccosnane 9 1,865 31,267 1,932 30,833
Field forage harvesters:
35235 63 Shear bar, self-propelled type and pull type (basic machines).... 6 3,192 93,114 4,631 103,764
Attachments for shear bar type forage harvester:
35235 64 Pickup hay unit and cutter bar hay unft..eeiceiirnennnncnnnnans 7 (xX) 4,128 (x) (D)
35235 65 Row ¢rop unit, Akl 8{Z@Seseeenecacsecannseracaonoresaonnnnanan . 5 (x) (0) (x) (0)
35235 70 Flail type (horizontal knives or vercical free-swinging knives or
hammers), fncluding discharge SPOULS.ccveceerccessavsantonananns 4 612 3,352 784 4,189
35235 78 | Cotton strippers and pickers (all Cypes).cceiencccieaneranaaaanaans 3 (D) (D) (D) (D)
35235 79 | Other harvesting machinery, including potato diggers, cane
harvesting equipment, picker-shellers, and field shelling
aTLachments £Or COTN PLCKErS.eecucuarscueeseanacovoronnsosnonnnans 40 5,905 109,000 5,511 87,761
35235 83 | Attachments. for harvesting machinery (including platforw and
seeder, reel, strav spreaders, load levelers, weed stripper, grate
unit, knife grinders, and stalk walkers)....... Necaecenas cevas 25 (X) 69,801 (X) 93,547
35239 50 Parcs for harvesting machinery, replacement units only......... ceen 49 {X) 323,894 {X} 312,451
35236 -- Haying @achinery.cecee e ivacererovacascecnsscoeneacnans PR 39 {(x) 535,455 (x) 711,719
35236 13 | Mowers, cutter bar Lype.cciececcetecccrsncnasnsnsas Ceeerareaiaaaeans b 5,708 17,530 9,815 29,348
35236 23 | Mower-conditioners and windrowers with conditioner auger and draper
type (pull type and self-~propelled)eccucncrininnrniecnceiennennnn, [ 15,6468 166,040 19,491 217,380
35236 31 Rakes, side delivery, cylinder type and finger wheel type.......... 1 8,738 27,326 12,251 32,485
15236 55 Hay balers, hat stackers, hay bale loaders (ficld type), bale
throwing attachments....cceveunse Ceeeenean eeeeaeae Ceteesaaanaeaan 14 25,336 293,502 40,934 405 183
36236 81 | Gther haying machinery..... 20 24,209 . 21,925 13.96)
35236 83 | Other attachments far haying machinery (scr 31,051
knife attachments)........ Ceescansanceanan PP Ceveanaaaaea 9 X (xX) BANSEY)
35239 55 | Parts for haying machinery, replacement unlts only...oeneeiiinainn. 25 (X2 123,450 (x) 12788

See footnotes at end of ctable.
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Table 3. MANUPACTURERS' SHIPMENTS OF PARM MACHINERY AND LAWN AND GARDEN EQUIPMENT, BY TYPR:

(Quantity in units; value in thousands of dollars)

1991 AND 1990-—Contiaued

Number 1991 1990
Product - Product description of com—
code panies Quanticy Value Quanticy Value
3523C -- Plows, harrows, rollers, pulverizers, cultivators, and
WEEAETBecoceasaacnnsssasassascossacsssasasssosssasssccsssass (NA) (x) 353,461 (X) 485,961
3523C pt. | Plows (primary tillage equipP@ent)...ccccccoccccsscccccssrsascacconos 65 (x) 93,802 (x) 115,718
3523C 02 | Moldboard plows (pull, mounted, semi-vounted, l-way and 2-way)e.... 9 1,382 5,038 2 665 10,844
3523C 1S Subsoilers, deep tillageccccecercccscrrsvsocncarcosvoccncscosccessons 26 1,999 8,787 2 516 10,433
3523C 17 | Terracing and ditching pPloWS.eeceeeccscesccraceosvescsasnccnccccens 10 283 432 391 655
Chisel plows, deep tillage (chisel or sweep type): .
3523C 19 PUll EYpe.scscsncacacaccsssasacacassscsesoassvononcssccscsanncnne 14 1,326 12,6410 2,278 24,902
3523¢C 21 MOUNLEd. e eseescesccaancsscseasaansesssosnvsonassssssssncnasassanas 13 2,087 15,040 1,947 r13,207
3523C 23 | Disc-chisel combination....c.eve...e 9
3523C 25 | Other plows, except snow plows..... 5 3,01 30,470 3,573 33,981
3523C 27 | Middlebusters and disc bedder8.c.ccccevrrecccrcncvescocrcasacosccaces 11 2,114 2,235 2,331 2,823
3523C 29 | Attachments for plows (coulters, jointers, root cutters,
subsoilers, fertilizer distributors, etc.), excluding lister
planting atTachmeNtS.ccsercecascnoencsccsoscscsacacrcacsnancacacse 24 (x) 10,150 (x) 9,422
3523C 31 Plowshares (quantity in thousands of pounds)..cceececccccscccoocane 9 X) 89,240 (X) 9,451
35239 60 | Parts for plows except plowshares, replacement units only......-... 25 (¢.9) 25,979 (x) 20,254
3523C pt. Harrows, rollers, pulverizers and similar equipment
(secondary t1llage)eececscesorsconcosacncessocsasoacncosasss 84 x) 135,033 (X) 191,384
3523C 41 Spike-tooth harrow sections and spring-tooth and tine-tooth harrow
BECLLONBecvnocssosscsssssasssnssasescacsssesassatssssasnssnanssnnses 26 20,435 7,188 27,340 9,822
3523C 43 | Power harroWSecececcscsasssccossonascncecns - - - r - -
3523C 44 Disc harrows (single, tandem and OffSeC)ecccceccrccccaccccascccnans 26 11,367 56,381 15,339 76,487
3523C 53 | Combinacion tillage equipment, roller/harrows, disc or coulter/
field cultivators, disc or coulter/spring toothe.ercrcasrcveceeces 28 6,022 41,485 7 754 64,036
3523C S4 Blade terracers or scrapers, farm 8{Z€cceccccacececcccccccncnncncne 32 25,556 9,329 29 714 12,277
3523C 59 | Land levelerSesecccccccessscccocennaasons 10 1,087 1,400 1,336 1,113
3523C 61 | Ocher harrows, rollers, pulverizers, and slmilar equipment...c..cc.. 24 4,923 14,013 7.357 20,985
3523C 63 | Attachments for harrows, rollers, pulverizers, and similar
EQUIPIENE. e essvoeessssesssensesesasssnssssssssasnssnssasssrneanses 16 ¢3) 25,237 x) 6,660
35239 45 Parts for harrows, crollers, pulverizers, and similar equipment,
replacement units oaly....... eteevetccsacceevencttartsrcnonsotans 41 (x) 22,241 (x) 20,992
3523C prt. Cuitivators And WeRderB.cscesacsoesccasosonosccasanssvsansnce 62 (x) 126,626 {x) 178,899
3523C 70 | Corn and cotton type cultivators, shank and sweep type (front and
£EAL DOUNEEA)ecrceocosavesessanscssncscosonosasescassoncssescansnns 29 10,580 41,644 15,449 53,08y
3523C 80 1§ 4,116 12,383 4,335 14,261
3523¢ 90 18 3,829 31,957 7,255 58,432
3523C 94 | Ocher cultivators and weeders, including tool bars (basic unlts)... 23. 5,122 5,286 4,669 7,665
3523C 98 | Actachments for cultivators and weeders (front mounting frame, disc
. weeders, reat section, 3nd dravbars).eecececncccccceeceascnncnaces 30 (X} 33,356 (X) ras_nor
35239 65 Parts for cultivators and weeders, replacement units only...coecee. 38 (X) 41,959 (x) 46,008
3523E -- All other farm machinery and equipment, except partS.c.csce-.. (NA) (x) l2,936,908 (x) l3_37031@
3523E pt. | Stalk shredders and cuctters or rotary mowers (PTO)ecceeecnecccccann 35 (x) al34,h39 [¢9] 151,320
3523 01 Flail type, withOUU SPOUCL:cccenceccsscctsscccaccaccssaccnsncncsncns 15 3,457 14,141 4,591 17,571
Horizontal blade type: M
3523E 05 66 inches cutting width and under...cccce... cessenenacann e 23 55,478 29 345 67,568 IATRTA
3523 07 Ovevr 66 iaches up to 100 inches cutting wid:h... cheeiacecacaan 18 25,715 36 677 27,117 3z, on
3523E 09 Over 100 {nches cutting widthes.ccoerersvacnncrevncnncncaacncnnn . 12 10,116 56 276 11,612 61,151
35239 85 Parts for stalk shredders, and cutters or rotary mowers (PTO), a
replacement units only..... ceecesacctateseacesarsctetontcnasatasen 24 (x) 35,563 (x) Viaan

See footnotes at end of table.
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Tsble 3. MANUPACTURERS' SHIPMENTS OF FARM MACHINERY AND LAWN AND cum EQUIPMENT, BY TYPE: 1991 AND 1990-~Continued

(Quantity in units; value in thousands of dollars)

Number 1991 1990
Product Product description of com
code = panies Quantity Value Quantity Value
35238 pt. Machines for preparing crops for sarket or for us€.cccscecccs 91 (x) 180,709 (x) 205,242
35238 11 | Feed grinders and crusher®, POWEreccceccccccvccsssscsscsssasrsssace 17 2,000 15,386 r2,211 rlS.JSJ
3523E 13 | Peed mixers, farm size, stationary and portable. cessessssscsas 22 3,673 37,259 3,891 42,586
3523E 14 | Combination grindear—MiXerSececsssescsccccsscnanscssscssssancssnssscs 9 2,589 21,882 3,039 23,880
Dryers (grain, hay, and seed):
3523E 07 Heated a1r Crop dryerSecaccaveccessceccnscconsccaccnnasosasennnans 20 5,165 26,217 7,411 39,169
3S23E 09 Crop drying fans (over 15,000 c.f.m. at approximately l-inch
PreSSUTE)ecescoasvorsscsocsarnosansosscsssoansasasascessacsossss 12 5,036 2,705 10,970 5,710
3523E 23 | Other machines for preparing crops for market of for US€.eeccvscnee 45 42,239 69,698 r40,580 70,812
3523E 24 | Attachments for machines for preparing crops for sarket or for use. 16 (¢9] 7,562 (x) £7,732
35239 70 | Parts for machines for preparing crops for market or for use,
replacement units OnlY.ccecccccossscacsscasncsccnsnsvesronsvsvnces 54 (Xx) 23,893 (x) 25,567
3523E pe. FATE POULELY QULPMENT. eranennnanneenacantanscnnsasssssanses 42 0 171,804 x) 178,262
3523E 31 Incubatorg, quantity represents egg capacity in thousandSecceecece. 7 (D) 21,008 (D) 23,237
3523E 33 | Brooders, floor and hanging (gas, eletric, oil, coal, and wood).... 8
3523E 35 | Brooders, battery (starting and growing), quantity in number of 80,230 10,781 121,814 10,838
A@CKBoescncssarsessoscnnsscccscsassessscssssasossancessssnssnsscnas 2
3523E 36 | Nests and CAGESeccecnvcccccvcasescacssccsscsancnssssssasvessscccsae S 1,789,056 21,158 | 1,759,527 21,669
3523E 39 | Poultry feeders, except turkey feeders (trough, hanging, and
DEChANICAL)cccreranorcsccsocsscnceserccacscovssacssanscavocnassancae 10
t1,428,465 58,964 12,026,132 66,906
3523E 43 | Poultry waterers, except turkey WALECErS.cececececceccsocvavesvancan 14
3523E 48 | Other farm poultry equipment, including turkey waterers, mechanized a
egg graders, and egg washers..c.ceesoees 23 (X) 44,639 (x) 40,897
3523E 49 | Attachments for farm poultry equipment....cicesccacsccccccace 13 (x) a15,256 (x) 14,715
35239 75 | Parts for farm poultry equipment, replacement units only.eececccecnen 18 (Xx) 21,576 (x) %18,862
3523E pt. HOg equUiplenteccececcccscscssoscasssarcsccssssanansnnnnosenns 47 (x) 76,150 (x) 73,920
3523E 50 | Feeding equUipmENnteceeccccseacoccocncsacscassocsncscasorossasenasnans 26 271,915 30,402 273,049 32,826
3523E 55 | Handling equipmentec.ccccscees 16 700,024 16,668 467,540 13,631
3523E 59 | Watering equipment........... 23 837,738 11,719 687,313 9,507
3523E 61 | Other hog equipmenteccececess 28 367,717 15,079 335,250 12,741
3523E 62 | Attachaments for hog equipmentecccecscorsrcavonccncccccacacnns 12 {X) 2,282 (X) 5,215
35239 88 | Parts for hog equipment, replacement units only...cceveccecaceaceen 17 (x) 6,392 (X) 4,868
3523E pt. Other barn and barayard equipment......... tetecvssesecsansonan 98 (X) 159,493 (X) 169,912
3523E 63 Silo and grain bin unloaders, forage and grain including sealed
storage unloaders (farm Cypelececercccrrvnevnonncrssoasancnacocnnn 17 19,227 28,798 18,490 35,877
Cattle and dairy barn equipmenct:
3523E 64 Feeding equipmenCecccccacacacssctocasssrssssssrsnccccoarvosanonns 38 156,184 21,580 116,788 20,147
3523 71 Handling equUipmentsceccercerericcatissssssossssacennnnnnsacosccss 32 1,150,617 31,274 893,215 30,511
3523E 79 Water equUipmentecececeosrcasoacennscssccrovanneassoass cveevsasenen 37 434,285 21,781 473,652 22,627
3523€E 85 Other barn and barnyard equipment.......... teeeserieacecnaces PR 54 910,504 52,007 954,832 55,613
3523E 86 | Attachments for barn and barnyard equipment..c.cac.c... ceeresceranas 21 {x) a 4,053 {x) a 5,137
35239 80 pParts for barn and barnyard equipment, replacement units only...... 31 (X) 31,387 (x) 34,150

See footnotes at end of table.
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Table 3. MANUPACTURERS' SHIPMENTS OF PARM MACHINERY AND LA AND GARDEN EQUIPMENT, BY TYPE: 199! AND 1990--Continued

(Quantity in unlti; value {n thousands of dollars)

Number 1991 1990
Product _ Product description of com—
code panies Quantity Value Quantity Value
3523E pt. Farm wagons, and other farm transportation equipmentecececcss 82 (x) l1.939,795 (€3] I2.309,693
3523E 88 | Wagone (chassis only) and trailer gears, excluding motor trucks:
D S L 35 (D) (D) (D) [$))
Boxes and racks for mounting on wagons and trailer gears:
3523E 90 Manual unloading OFf dUmPeceescceecccerreecscrsncssoecvssccsanaons 9 (D) (D) (D) (D)
3523E 91 Gravity unloading, grain cype only..... 13 (D) (D) (D) (D)
3523E 92 Power unloading.e-cceccecccacscass 22 (D) (D) (D) (D)
3523E 94 | Boxes with integral runaing gear, grain and forage typeS..ccecceves 12 (D) (D) (D) (D)
3523E 95 | Ocher farm transportation equip@ent.c.ccccsceccnveccsssassosccns 28 (D) (D) (D) (D)
3523E 96 | Attachments for farm transportacion equipment.... 18 (x) 6,473 (x) 5,703
35239 84 | Parts for farm transportation equipament, replacement units only.... 39 x) 47,835 (x) 35,759
3523 pt. Irr1gation BYSLeMSeeeceosecnsaccascnncsarresssssnvananaannans 18 %13,828( 274,518 Ti4,525 | 282,764
3523E 98 | Self-propelled irrigation systems, center-pivot, quantity is in
ten—tower equUivalentS.icccccscrsancecrcscsnasnsrasnsacasacssancacans 10 8,276 232,557 8,104 237,272
3523E 99 | All other systems using 100 feet flexible hose feeder line b b c . c
B0d OVElenesrcssnsnvonosctacsssscsssvsasssssesvssstnsssvnsancscanas 12 5,552 41,961 6,421 45,492
35239 82 | Parts for irrigation systems, replacement units Only.c.cceececceces 10 (x) 75,903 (x) 80,579
OPErALOr CAbSeveoceccreesocesnssoncaceasessassssssscanssnnsse (NA) x) (2) (X) (2)
Operator cabs (metal) for farm equipment, shipped separately:
35239 90 FAI®M CraCLOTBevescsnscvrocscersscsasacnssenassososconssanncscnanes 5 (D) (D) (D) (D)
35239 95 All other including windrowers, combines, power sprayers, €tcCe... 1 (b) (D) (D) (D)
3523F —- Commercial turf and grounds care equipment, including parts
and artaChmENtBececccscocosacscscsasscnns cesensecrcssasssane (NA) (x) 716,557 (X) 707,940
3523F pt. | Commercial turf and grouuds mowing equipmentec..sc.... ceesacee 38 (x) 558,116 {x) 568,098
3523F 01 Powered nonriding mOWerS.eceveseceecaces cecarcstsvrees esaeaaas 16 49,278 68,606 48,697 63,044
3523F 03 | Riding reel type turf mowers, including greens mowers. ceveccan 7 15,842 128,583 17,063 133,161
3523F 07 Riding roCary turf MOWErSeccsccsccsccvssccsvsncavsannns cesresas 21 27,970 161,356 29,036 159,642
3523F 09 | Gang rotary cuttiang units, reel and rotary, individual sections.... 8 41,1640 45,233 42,216 47,512
3523F 11 | Flail mower cutting units, including gangee.ceccsccccscosraccovenns 7 52,633 bg,226 2,818 8,750
3523F 13 | Other mowing eqUipMeNLecceececactscancnncroocanscnncanns ceeneen 8 12,314 a15,721 15,955 32,090
3523F 17 Parts for commercial turf and grounds mowing equipment............. 29 (X)) 91,047 x) 90,348
3523F 19 | Attachments for commerclal turf and grounds mowing equipment....... 20 (X) 39,344 (¢9) 33,551
3523F pt. Other commercial turf and grounds care equipment.cececccececss 40 (X) 158,441 x) 139,842
3523F 21 | TUXf CraclofBeceecccccconcrsocerarocsaasacncrssascsscennan ceerreenan 2 3 3 3 3
3523F 23 Sod cutcers and sod harvestersS........... .o 3 210,133 32,422 205,648 29,948
3523F 25 | Seeders, spreaders, and top dresser actachments. , 10
3523F 27 | Aerators, spikers, and pluggers....... 14 10,757 35,687 10,394 24,226
3523F 29 | Dethatchers....c..-- tecescsncacneas oo 9 4,940 4,095 7,566 5,130
3523F 31 Power brooums, blowers, vacuums, and sweepers.......cc.cea. eeeneaens 13 9,096 12,705 10,904 16,989
3523F 33 Irrigacion systems, except agricultural and residentfal............ 3 (3) 3) 3 (3)
3523F 35 | TUPE COUCKSanransansnanannneaneannenn eeeenanns e 5 }
3523F 37 | Ocher commercial turf and grounds care equipmenCecc-cavevenaciannn. 19 9.936 as,477 9,127 38,496
3523F 41 Parts for other commercial turf and ground care equipment.......... 19 (X) 22,720 (X) 18,178
3523F 43 | Attachments for other commercial turf and ground care equipment.... 10 (x) 6,335 (X) 6,875
3524 Lawn and garden equipment....cveecccaceccscscannns easencseaan {NA) (x) 4,109,947 (X) r6,101,828
35241 Consumer nonriding lawn, garden, and snow equipment................ 52 17,073,948 1,813,195 r16,070,627 r1,775,675
Lawnmowers:
35241 01 Reel, push type..cececaca.. veserseencnas EEEEEE 4
35241 11 Rotary, push type, gas powered.e...ececnceeens voan 22 4,374,856 633.723 3,992,183 580,23
35241 12 Rotary, self-propelled, gas powered............ feeenassecaeeea 23 Y r
35241 15 Electric, all types, including battery povered...c.ccveecuiuniinnn, 2 1,236,532 24,091 1,625,298 390.060
35241 20 | Rotary garden motor tillers........ teecetetacaane J i6 }_
35241 30 2-vheel tractors walking type, except rotary tiltlers......... ... ... 2 379,908 158,152 403,367 162,601
Snow throwers (snow blower), except attachrent type: .
35241 41 Single Stage..e.oeeenne- 6 131,266 38,512 177,783 T50.049
5241 42 Dual stage..cccecvcecannas 9 71,016 48,829 92,992 S$2,469
Powered lawn edgers/triamers: a. '
35241 50 Fixed blade..... e e ettt a e s 15 615,887 #39,546 353,967 ST
Other than fixed blades:
35241 54 Gasoline engine.e e ettt iiiiiieaneinnancoacasasnnranannss 10 }, \ .
35241 55 Other, including eleCtriCiveceeceuaiceneanns Cemeeecanaran e 5 6.876.001 350 5,768,841 275 s

See footnotes at end of table.




Table 3. MANUPACTURERS' SHIPMENTS OF PARM MACHINERY AND LAWN AND CARDEN EQUIPMENT, BY TYPE: 1991 AND 1990--Continued

(Quantity in units; value in thousands of dollars)

Number 1991 1990
Product Product description of com
code - panies Quantity Value Quant{ity Value
Consumer nonriding lawn, garden, and snow equpaent~—Cont{nued
35241 61 Shredders and shredder~grinderseccccocecsococscevscccscassasacancss 9 138,522 73,230 108,556 40,487
35241 63 Yard vacuums and blowers....... esecscveccs cascsssncsscscssen 17 1,543,506 91,351 1,672,609 106,792
35241 64 | Lawvn sweepers, push type and powered, except attachment typececcs.. 3 }a a
35241 91 | Other consumer nonriding lawn, garden, and soow equipmentscececcecse 15 1,680,434 79,844 1,875,231 83,182
35244 Consumer riding lawn, garden, and Saov eqUipNENt.ssoceecscees 22 | 1,358,053 | 1,680,781 | "1,453,013] ©1,744,830
Lawn tractors and riding mowers, front engine: .
35244 03 Under 10.0 hp (under 7.5 kW)eevvacocasraccscoosacnacnsnsraasacsns 7 24,298 24,192 29,561 r29,995
35244 07 10.0 hp and over (7.5 kW 80d OVer).cesccnrocanesssscccncccuncanes 13 956,762 | 1,013,660 1,012,447 rl,036,536
Lawn tractors and riding mowers, rear engine:
35244 08 Under 8.0 hp (under 6.0 kW)iceeeeeceorcccscascscnccassnscccsnosse 3 r r
35264 10 | 8.0 €0 9.9 hp (6-0 €0 Toh KW)ueenmunecnancasencansaseansansosanses 12 70,058 | 79,156 108,184 98,878
35244 11 10.0 hp and over (7.5 kW and OVer).cvceccsccsovecossassncacencnes 16 191,426 221,801 175,704 187,357
Garden tractors:
352446 12 Under 14.0 hp (under 10.5 kW)eeeraeesoaeatscacrncccaasannoncsonne 6 19,595 44,189 15,255 31,013
35244 5 14.0 hp to 15.9 hp (10.5 to 11.9 kW).... teerssecsens 7 13,910 35,243 12,330 35,625
35244 17 16.0 hp to 19.9 hp (12.0 to 14.9 kW)eeeoctunaronrocenosvnnonnanas 11 - 63,089 183,835 79,828 245,732
35244 19 20.0 hp and over (15.0 kW and OVEr)eceeecuetrceonccasssccccscnnns 3 13,643 60,901 15,875 68,339
35244 31 Other consumer riding lawn, garden, and snow equipmiente.cecoccicacs 4 5,272 17,804 3,829 13,355
35246 00 Parts and attachments for congumer lawn, garden, and snovw
€QULPTENC. cvevacarmocacanentnsaasesassnasssscsacsssoassascns (NA) (x) 615,971 (xX) 581,323
Nonriding: .
35246 03 PACCBecccsenoracesssvssosvenescstosasssncosnssacsosescasssassosse 47 (X) 146,857 (x) 138,466
35246 05 ACLBChRENES ccarvoccarnsseessssessassssrsanrsvasrosssavomsssossasn 26 (x) 70,451 x) 60,841
Rid{ng:
Parts: c
35246 11 For tractors and riding MOWeErS...ceceavccocsnnsctccsvaccccnscnns 22 (x) 199,955 (X) 197,920
35246 13 For other equipment.c.cecrcecesescreocancaosaatacsscansonnsnans 7 (x) 7,278 (X) 8,926
Actachments: c
35246 15 Rotary, MOWET deCKSB-evescscceecassncaaessocussacsesssoasssonsns 14 (Xx) 73,365 (X) 60,332
35246 17 Rotary tiller attachmentS........ - 12 (X} 7,228 (X) r'6,&28
35246 19 Biades, dOzZ€feceavecoccorcarcsas 11 (x) 13,295 [¢9)] 12,878
35246 21 SnoW throwersSeseecsscececaseasns 6 (Xx) 8,500 T(X) 8,067
35246 23 Carts and WagoNSascecaccsacccnne 10 {X) 6,394 (x) 5,428
35246 25 All other attachmentS.evececceonacoses cereacecanvessressatnanans 25 (X) 82,648 -(x) 82,037
Noce: The perceant of estimation of each ltem is indicated as follows (see "Description of Survey" for a discussion of estimation of
missing reports: 210 to 25 percent of this item is estimated. b25 to 50 percent of this item is estimated.
- Represents zero. (D) Data withheld to avoid disclosing figures for individual companies. (NA) Not available. pt. Parcial.
“Revised by S percent or more from previously published figures. (X) Not applicable.

lData for product class 35231, wheel tractors, are combined with product class 3523E, farm wagons, and other farm transportation equip-
ment, to avoid disclosing figures for individual companies (except 35231 87, attachments for wheel tractors).
Data for operator cabs are included with product code 35239 84, parts for farm transportation equipaent, co avoid disclosing figures

for individual companies.
Data for product codes 3523F 21, 3523F 23, 3523F 25, and 3523F 33 are combined to avoid disclosing figures
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Table 4. COMPARLSON OF VALUES OF SHIPMENTS OF FARM MACHINERY AND LAWN EQUIPMENTS, AS REPORTED IN THE MA3SA,
THE 1987 CENSUS OF MANUFACTURES, AND THE 1990 ANNUAL SURVEY OF MANUFACTURES

(Value {n thousands ¢f dollare)

1990 1987
Annual Survey
Product description of Manufactures
Standard
Product error of Census of
code MA3SA Value estimates! MA35A | Manufactures
3s23 Farm sachinery and equip@ent.cccccsescccsccveavenacsasassasonas (x) 10,871.4 2 i (x) 6,384.7
35231 Wheel tractors snd 2CLAChmeNntE.ceeeeeiceeccocsctarecsecsasancsanane &) (o) (x) 745.8 751.2
3s232 Farw dairy machines, sprayers and dusters, elevators and
DlOWEEHeaceosaceascacesssnccasasaasccossencescsassancseancancscscsas 418.6 352.8 5 278.9 263.8
35233 Planting, seeding, and fertilizing sechinery... .. 568.8 585.0 6 321.8 313.2
35235 Harvesting machinery.ceceecevencecncoccaccacsas ee | 1,990.1 1,969.5 2 1,017.2 1,014.8
35236 Raying Sachineryecectcrcsasasccerstassensrastosasscossscosssansncnse 121.7 730.7 2 326.0 326.6
3523¢C Plows, harrows, rollers, pulverizers, aad cultivators and wveeders... 486.0 462.8 12 199.5 189.6
3523 All other farm machinery and equipment.s.sicoccccnceccsnsenccennsrnne 3,381.7 (D) (X} 938.4 909.9
35239 (NA) 1,652.8 4 (NA) 1,282.5
35239 pt. 247.2 (KA) (NA) 212.8 218.3
35239 pt. Parts for other fara machinery and equipament....... (NA) (NA) (NA) (NA) 1,019.3
35239 pt. Operator cabs for farm equipmentd.eeeeeeiircecinrersencinaesannsss (NA) (NA) (NA) T 4.6 4.5
3523¢ Commurcial turf and grounds care equipment, including moving
equipment, parts and ALLAChMENLEB.ciavecstecitaacnasasaassatnsancass 707.9 126.0 [ S14.6 516.9
35230 00 | Farm machinery and equipment n.s.k., typically for establishments
with 20 enployees OFf MOf@eeasccsssoccervrrcscncsscsnvssncssssasanses . 340.1
35230 02 | Farm machinery and equipament n.s.k., typically for establishments (4 917.3 2 “)
with less than 20 employecBeascsscocstoscssesrccacsssnscssscssasass : 476.1
3524 Lawn and garden equipment.scececatcescccssncascenssssasarasenne 4,101.8 4,342.9 1 3,979.9 4,061.0
35241 Consumer nonriding lawm, garden, and snow equipment..c.ccccccscansas 1,775.7 1,864.0 1 1,716.8 1,697.0
35244 Consumer riding lawn, garden, and snow equipment.sccscccccsccnsccacs 1,744.8 1,746.5 1 1,586.6 1,567.4
35246 Parts and attach g for c r lawn, garden and gnow equipment.. 581.3 599.8 3 675.5 699.5
35240 00 | Lawn and garden equipment n.s.k., typically for establishments . f
with 20 employees OF WOC@ccicecsseasatssssscacsssanscnsssscascncnns N 26.7
35240 02 | Lawn and garden equipment n.s.k., typically for establishsents 4 132.6 1; 4
with less than 20 eoployeeS.ciccrriciaseasacacsesansscannsnssnnnsanan l 70.%

Note: Effective with 1979 annual reports (annual summaries for monthly and quarterly series) most Current Undustcial Reports are being bench-
ed to the 1987 Census of Manufactures. However, this was not possible for CIR MA35A since it excludes parts sold to plants producing farm
puent (original equipment). The lawn and garden {ndustry 3524 was added to the survey inm 1979. It is not possible to determine what portion
hose products not specified by kind {n the census (product codes 15230 00 and 35230 02) are covered by the survey.
Ian the 1987 Census of Manufactures, shipaments data for establishmeats of small companies, typically those with fewer than five employees, were
estimated from administrative records data rather than collected on census questionnaires. These shipments are included in product code 35230 02.
Products not adequately i{dentified by detail product wvere coded {n some cases to the appropriate industry (four-digits) followed by "000."
Product class tocals in this table do not agree with comparable values in tables | and 2. This results from che fact that the values in
tables 1 and 2 finclude the value of parts i{n che coamparable product class total. Ia this table, all {ndustry 352) parts are collected {n product
class 35239.

CIR MA35A does not include part of product class 35219, parts for farm machinery and equipwment sold to plants producing farm machinery. Also,
product class 3523F was not included prior to 1979.

(D) Data withheld to avoid disclesing figures for fndividual companies. (NA) Not avaflable. n.s.k. Not specified by kind.
pt. Part. (X) Not applicable. .

lThe aanual survey of manufactures percentage standard errors shown are the approximate relative errors ot the estimates of level. A more
detafled description cf the standard error of estimate is givea in the tntroduction of the anaual survey of aanufactures, Value of Product’
Shlggents. M90(AS)-2, under "Qualifications of the Data." . -

Data for wheei tractors and attachmeats (product class 35231) are combined with all other farm machinery and equipment (product class 3523E)
to avoid disclosing figures for individual companies.

IDaca collected {n the 1987 Census of Manufacturas tnclude operator cabs whether shipped to original equipment manufacturers or to others. The
MA35A excludes products shipped to original equipment ‘manufacturers.

4Available only from the annual survey of manufactures and census of manufactures. Most of these data are derived from admin{strative records.
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Table 5.

SHIPMENTS, EXPORTS, AND IMPORTS OF FARM MACHINERY AND EQUIPMENT:

(Quantity in units; value in thousands of dollars)

1991

ot

éxporte of

See f{votnotes at und of table b.

Percent
. , domestic merchandise :zr:::;f::Ezii‘ lwports for Apparent 4 imports to
Product description Ha::t:;:::irs Eocimated ers' shipments consumption . consumption ¢::£::;::on
producers’
Quantity Value Quantity Value value Quantity Value Quantity Value | Quantity Value | Quantity Value
Farm-type wheel CractofS.eesracescsosronnsonsossnsanens (D) (D) 19,789 | 434,073 338,143 (N4) (NA) 79,738 988,562 (NA) (NA) (NA) T (MA)
Farwm dairy mechanical installations, {ncluding milking
machines and vacuum pumping Outfitsceeeeiseniesaacnas (D) (D) 1,564 12,655 9,858 (NA) (NA) 8,504 269 (NA) (NA) (NA) (MA)
Cream Separator MAChiNEs.eeeeesuuenreranenvrosrssanaes - - 208 1,996 1,555 (NA) (NA) 2,429 4,496 (NA) (NA) (NA) (NA)
Sprayers and dusters except aerial typeSecsecececasnas (X) 231,831 (X) 89,431 69,667 (NA) 30 (X) 19,491 (NA) 181,655 (NA) 11
Flanting MaChINe Y. eeesseeeeeesessoseonssosossonanasan 121,383 263,695 7,522 29,108 22,675 6 9 14,733 19,267 128,594 260,287 11 ?
Fertilizer distributers, pull-type or mountedeescenu.. 18,960 90,938 10,662 21,551 16,788 56 18 47,397 14,564 55,695 88,714 | ' 85 16
Other harrows, rollers, pulverizers, and simflar .
cquipment...... e eieaneser sttt siest e hesasan 58,023 73,415 5,493 6,731 5,243 9 7 10,798 3,529 63,328 71,701 17 H
DIBC RAFPUMB e e toonosssrsasneressanssesoassranassonns 11,367 56,381 1,102 5,065 3,946 10 Y 44,120 33,699 54,385 86,134 81 39
Conbinese..oouss e ereeesiieiieseearceassasnasanans 11,555 11,064,358 3,631 | 181,407 141,316 31 13 1,719 22,827 9,643 945,869 18 2
Other harvesting MaChiNeSeevececevicocascnvenvocsnsnss (D) (D) 3,111 42,826 33,361 (NA) (NA) 4,125 26,201 {NA) (NA) {NA) {NA)
C Field {Or3ge NarvesterS..ceeeosasosossoeononassansnsas 3,804 96,466 1,508 32,430 25,263 40 26 312 4,377 2,608 75,580 12 )
Hay mowers, mower-conditioners and windrowerB.cceevos. 115,942 318,015 53,592 68,749 53,555 46 17 66,280 76,800 128,630 341,260 52 23
Other haySaking @BChHLNeS . sueeeeretesesrntaiosasrsnnoes 32,943 (D) 2,685 23,011 17,926 8 (NA) 9,937 14,348 40,195 (NA) 28 (NA)
Balers, fncluding pickup balers.icieiceivntisnannnnacans 25,336 293,502 5,830 58,652 45,690 23 16 1,115 8,492 20,621 256,304 5 3
MOLdboard PlowS.seetsserestesteooassnaossarssunnsasnass 1,382 5,038 223 851 663 16 13 1,501 6,245 2,660 10,620 56 59
Uther plowse iveeveuinoeanns et teeieseeiecanisaaensanisn 10,830 69,374 4,127 9,767 7,608 38 11 33,664 14,392 40,367 76,158 83 19
Cultivalors and WeederS.cosesratessasesasasosnsvassans 23,647 91,2720 {NA) 22,807 17,767 (NA) 19 34,755 41,207 (NA) 114,710 {NA) 36
Machinery for preparing anfmal feed...ccvvveniriaannss 8,262 14,527 5,992 31,932 24,875 13 33 1,485 2,069 3,755 51,721 40 4
Other machines for preparing crops for market or
for use...eiennaan, Sieretasetesessrrrasae 52,440 98,620 4,512 16,321 12,714 9 13 25,321 2,678 73,249 88,584 3s 3
Fara poultry fncubators and brooders....... (x) 31,789 19,290 14,177 11,044 (NA) 35 90,924 6,871 {(NA) 27,616 (NA) 25
Nests and cages (poultry equipments8).u.ceviecavivoaans 1,789,056 21,158 72,566 (NA) ~ (NA) 4 (NA) 59,679 12,529 | 1,276,169 (NA) 3 {NA)
Other barn and barfRyard ¢QUip@ENteseeeerrceseararoases (X) 332,911 21,246 54,740 42,642 (NA) 13 231,059 15,665 {(NA) 305,934 (NA) s
Self-propelled Irrigation systems, center-pivot.esso.. 8,276 232,597 2,667 48,494 7,17 32 16 2 26 5,611 194,806 1 1
All other self-propelled frrigation systems using 100 . .
feet flexible hose feeder line and Overc.ec.vivecaess 5,552 41,961 x) (NA) (NA) (NA) (NA) | 16,467,628 13,699 (NA) (NA) (NA) (NA)
Farm wagons and other farm transportation equipment... (D) (D) - - - - - 5,888 2,297 (NA) (NA) (NA) (NA)
Other coamercial and tur{ grounds MOWCFS.cosvernosoons 61,592 84,327 (NA) 33,484 26,084 (NA) k1 9,069 4,138 (NA) 62,381 (NA) 7
Kiding turl mowers.e.o... i Cleesteataestenesana 43,812 289,939 10,298 35,460 27,623 24 10 t,550 4,257 35,064 266,573 4 2
Flatl and gang mowers..oesesrsessansans Ceeean [P 43,773 53,459 1,160 7,425 5,784 3 11 373 1,001 42,986 48,676 1 2
Mowers fur lawns, parks, of Spofts Zrounds.c.eceracenn 6,873,952 {2,297,223 537,608 296,292 230,811 8 10 102,569 15,606 | 6,438,913 | 2,081,818 2 1
Snowblowers (SNUWLRTONEPS )eeerieensonnaenaroassncnanas 208,282 87,341 12,227 8,854 6,897 [ 8 22,199 13,740 218,254 94,184 10 15
Powered bawn aid Redge CrimmersS. cveeaevssoorootasansns 7,491,888 364,063 829,311 42,924 33,438 11 9 525,720 46,227 17,188,297 377,452 7 12



Table 6. SHIPMENTS, EXPORTS, AND IMP: FARM MACHINERY AND EQUIPMENT: 1990
(Quantity in units; value in thousands of dollare)’
Exports of Percent
domestic merchandise ::r::::f::z::fa lmports for Apparent imports to
Product description Manufacturers' ers’ shipments consumpuon3 consumption apparent
shipments Estimated consumption
producera’
Quantity Value Quantity Value value Quanticy Value Quantity Value | Quantity Value | Quantity Value
Fara-type wheel Cractors.eeeereseesennreonassersssaans (D) (D) 23,986 | 450,392 350,855 (NA) (NA) 103,477 | 1,254,022 (NA) (NA) (NA) (NA)
Farm dalry mechanf{cal inscallations, including milking
sachines and vacuum pumping outfiCs.ivaveiivonnaanans (®) (D) 1,243 9,806 7,639 (NA) (NA) 49,137 448 (NA) (NA) (NA) (NA)
Cream separator Machines.iveeerenrvereererrossoosnnrons - - 477 2,043 1,591 (NA) (NA) 1,459 4,380 (NA) (NA) . (NA) (MA)
Sprayers and dusters except aerial typeSB.vcivessancenn (x) 258,533 (X) 55,457 43,201 £X) 17 (x) 26,332 (X) 241,664 (x) 11
Planting MAChLMEry oo eeeereeraasnsosanessonnceosanannas 142,439 313,735 10,255 35,872 27,944 7 9 39,426 41,010 171,610 326,801 23 13
Fertilizer distributers, pull-type or mounted...c.sesss 22,691 104,737 8,281 17,671 13,766 36 13 70,582 17,430 84,992 108,401 ' ] 16
Other harrows, rollers, pulvertzers, and similar
CQUIPDENL . v tovaansreraassorssnssoesasrsorasssssossrs 73,501 103,233 4,281 4,628 3,605 6 3 14,828 7,685 84,048 112,313 .18 7
DL16C NArFOWS.seeousassocaastsssossnossatocsonsoconsans 15,339 16,487 1,692 6,446 5,021 11 7 27,423 62,083 41,070 133,549 67 46
COMBAMES . s setrunnoosssonasrsoranrssssansuososasnooasnses 14,629 11,216,893 4,581 | 209,157 162,933 31 13 2,399 36,007 12,447 | 1,089,967 19 3
Other harvesting MachinesS.sveeesessnssrrrascersossasas (D) (D) 2,074 31,029 24,172 (NA) (NA) 4,727 28,753 (NA) (NA) (NA) (NA)
Field forage harvesterS..usceeierirosasscnsssssaosanss 5,415 107,953 1,598 29,860 23,261 30 22 247 1,942 4,064 86,634 6 2
Hay mowers, mower-conditioners and windrowers..sesesss 140,194 398,054 41,010 57,845 45,061 - 29 | 91 17,695 100,667 176,879 453,660 44 22
Other haynaking machines.sscceervaicsssssennssosnscones 34,176 46,448 3,947 30,769 23,969 12 52 13,074 14,507 43,303 36,986 30 39
Balers, including pickup balers. ieeveereraresrocaerne 40,934 404,145 8,355 12,065 56,139 20 14 2,028 10,803 34,607 358,809 6 3
MO1dboard Plowm. s vveruirananonsasssssnosnsssocraoas 2,665 10,844 347 1,611 1,255 13 12 1,320 6,514 | 3,638 16,103 36 40
Other pPlowB.esesrueornuissssansnnes 13,036 86,001 3,182 8,873 6,912 24 8 30,122 19,663 39,976 98,752 75 20
Cultivators and weederB.o.eerevaconens 31,708 133,252 (NA) 22,504 17,531 (NA) 13 64,637 68,107 (NA) 183,828 (NA) 37
Machinery for preparing animal feed...ccoeeenvesonnnnes 9,141 81,819 3,012 22,%006 17,844 33 22 49,900 4,929 $6,029 68,904 a9 7
Other machines for preparing crops for market or "
fOr UBE . veuueeneusssonesrasssnasensnassossssssnsanas 58,961 115,691 3,075 14,758 11,496 S 10 23,385 3,028 59,271 107,223 6 3
Farm poultry 1ncubators and brooderB...ccaeeevessannses (X) 34,075 8,886 12,657 9,860 (X) 29 16,138 5,112 (X) 29,327 (x) 17
Nests and cages {poultry equipments).cccccrvinsncornns 1,759,527 r 21,669 32,126 (NA) (NA) 2 (NA) 45,355 10,698 | 1,772,756 (NA) 3 (NA)
. Uther barn and barnyard equipment...oecueeesnacnes (x) 341,283 16,711 52,039 40,538 (x) 12 331,745 23,634 (NA) 324,379 (NA) 7
Self{-propelled {rrigation systems, center-pivotessses. 8,104 237,272 3,906 62,916 49,012 48 21 6 20t 4,204 188,461 1 1
All other self-propelled {rrigation systems using 100 )
teet flextible hose feeder line and Ovels.ossanoaaness 6,621 45,492 (x) (NA) (NA) (NA) (NA) 6,776,668 7,289 (NA) (NA) (NA) (NA)
fara wagons and other (orm transportatlion equipment... (D) (o) - - - - ~ 4,394 4,504 (NA) (NA) (NA) (NA)
Uther cumawrclal and tur{ Erounds BOWErSe.eeseovssasss h4,652 95,134 (NA) 20,817 16,216 (NA) 17 18,929 7,611 (NA) 86,329 (NA) 9
R1ding turf ooOWwerS.eesesesnenns e eraeirea et 46,099 292,803 15,425 37,885 29,512 33 10 1,725 4,966 32,399 268,257 5 2
Flail and JANg MOWEIB.esocicetorrosnsseerssreoansensnse 45,034 56,262 1,349 7,726 6,019 3 11 309 170 43,994 50,413 1 1
Mowers for lawns, parks, or Spofts groundsS..c.esseseen 6,943,377 | 2,321,057 481,158 266,286 207,437 7 9 166,650 45,522 | 6,628,869 | 2,159,142 3 2
Snowllowers (#10wlhrowers)eecieisussorecrotessssnsaenns 270,375 102,545 10,563 | 10,775 8,394 4 8 17,496 10,570 277,308 104,721 6 10
Powered lawn and hedge LII@MersS. oo esnansscansnnnons . 6,122,808 309,717 365,680 I 14,761 11,499 6 4 467,069 9,442 | 6,224,197 307,660 8 3

Note: For comparison of Standard Industrial Classification-based product codes, Schedule B export numbers, and HTSUSA import numbers, see table 7.

- Represents zero. (D) Data withheld to avold disclosing figures for fndividual companies.

{X) Not applicebdle.

1
2Source: Bureau of the Cengus report, EM 545, U.S. Exports.

Thest: values were derived by use ol adjustment fsactors to exclude freight, insurance, and other charges lncurred in moving goods to the port of export.

values tu an approximaction of the producers' value of export goods.
appendix B. The adjustment factor for this report is 0.7790.

Source: Bureau of the Census report 1M 145, U.S. Ilmports for Consumption.

(NA) Not available.

rReviaed by 5 percent or more from previously published figures.

Thie adjustment is made to convert the

Current adjustment factors are based on data for 1989 which are published in Exports From Manufacturing Esgabli-hmengl, AR39-1,

“Appnren( consumptlion is derived by subtracting exports from the total of shipments plus imports.
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Table 7. COMPARISON OF STANDARD INDUSTRIAL CLASSIFICATION-BASED PRODUCT CODES WITH
. SCHEDULE B EXPORT NUMBERS, AND HTSUSA IMPORT NUMBERS: 1991
Product Export {mport
code - Product description aumber] auaber?
-
8701.90.1005 | 8701.90.1005
8701.90.1010 | 8701.90.1010
sl 8701.90.1015 | 8701.90.1015
35231 14 8701.90.1030 { 8701.90.1030
35231 30 8701.90.1035 | 8701.90.1035
. 8701.90.1040 } 8701.90.1040
g;i:: f; ara~type wheel Cractor@ececvecicscocsnccncccnsrsoncassoene |4 8701.90.1045 | 8701.90.1045
35264 15 8701.90.1050 | 8701.90.1050
35244 17 8701.90.1055 | 8701.90.1055
35244 19 8701.90.1060 | 8701.90.1060
8701.90.1065 | 8701.90.1065
\ 8701.90.1070 | 8701.90.1070
g;gg; g: arm dairy mechanlcsl instasllacioas, including ailking
machines and vacuum pumping outfitS.iececcccrcencncnacnss 8434.10.0000 | 8434.10.0000
35232 08
35232 11 | Cream separator machineSiveccicececcsvnesccsocsnsosnaacnses 8421.11.0000 | 8421.11.0000
35232 19 \
35232 30
35232 40
35232 44
35232 45
35232 46
35232 47
35232 49 8424.81.1000 | 8424.81.1000
35232 50 >Sprayers and dusters except aerial typeScc.cccccccvonacnen ‘{'8626.81.9030 8424.81.9030
35232 51
35232 58
35232 59
35232 61
35232 62
35232 67
35232 68 b
35233 20
35233 22
8432.30.0010 [ 8432.30.0010
35233 24 1anting DAChINECY.ceeesererieriensocanesassacsosansanaans {
15233 40 8432.30.0090 84132.30.0090
35233 717
35233 50
35233 58
35233 59 ertilizer distributors pull-type or mounted.....coveuonns 8432.40.0000 | 8432.40.0000
35233 61
35233 65
3523C 41
3523C 43
;:i;g gz ther harrows, rollers, pulverizers, and similar equipment 8432.29.0090 | 8432.29.0090
3523 59
3523C 61
3523C 44 | DIBC RArTOWS.eeceseceocvsensesseacstososncsarasancsossonas 8432.21.0000 | 8432.21.0000
8433.51.0010 | 8433,.51.0010
35235 11 | Combinese.cecvevarcaconsnannooannas vereeareennaans ceevenas {j 8433.51.0090 | 8433.51.0090
35235 21
35235 31
8433.59.0090 8433.59.0090
35235 41 ther harvesting machines....... Cereecanaaa ieearenianen { 8433.53.0000 | 8433.53.0000
35235 78
35235 79
5235 82 }Fleld forage harvesters......econs.s e 8433.59.0010 | 8431.59.0010
35236 13
35236 23 8432.80.0000 8432.80.0000
3523 01 - . 8633.20.0020 | 8433.20.0020
3523E 05 tlay mowers, mower-condit{oners and windrovwers..,..c.coau.en 8433.20.0040 8631.20.0040
3523 07 R 8433.20.0060 | 84)3.20.0060
3523 09
35236 3t . R
35236 82 }Othcr haymaking machlnery........... eeiieseaiecieaereas . 8433.30.0000 BqJ).}0.0000
35236 55 Balers, {ncluding plckup balerse.ucveevinennanees Cresedann 8433.40.0000 £431.40.0000
3523C 02 Moldboard plowseesecveavansenas eeeesecanetriatannnas PRSP 8432.10.0020 8432.10.0020

See footnotes at end of cable.
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Table 7. COMPARISON OF STANDARD INDUSTRIAL CLASSIPICATION-BASED PRODUCT CODES WITH

SCHEDULE B EXPORT NUMBERS, AND HTSUSA IMPORT NUMBERS: 1991-—CONTINUED
Product Export Import
code _ Product description aumberl nuaberd
3523C 15 |{.
3523¢ 17
3523¢ 19
8432.10.0040 | 8432.10.0040
3523C 21 ther PlOWS..cevscaceocttccosvsersssccasccacerssesnancsnce {
3523¢ 23 8432.10.0060 | 8432.10.0060
3523C 25
3523C 27
Fetto i 8432.29.0040 | 8432.29.0040
3523¢ 90 letvators and weeders.cveccescscocentsccccascssssonssnce 8432.29.0060 | 8432.29.0060
3523C 94 8432.29.0080 | 8432.29.0080
3523 11
3523E 13 chinery for preparing animal feedecccecesccnsorccnncocns 8436.10.0000 | 8436.10.0000
35238 14
3523 07
3523E 09 | }Other machines for preparing crops for market or for use.. {.gzgz:gé:gggg :z;z:gé'gggg
3523E 23 N
3523E 31
3523E 33 | pFarm poultry incubators and brooders.eccc.ececccccccsaaess | -8436.21.0000 | 8436.21.0000
3523E 35
3523E 36 | Nests and cages (poultry equipment)ecacececcecscocscanasas 8436.29.0000 | 8436.29.0000
3523€ 39 ()
3523E 43
3523E 48
3523E 50
3523E 55
3523E 59 8436.80.0040 | 8436.80.0040
3523E 61 ?Other barn and barnyard equipment..c.cccececcasoosvccssanas { 8436.80.0080 | 8436.80.0080
3523E 63
3523 64
3523€ 7!
3S23E 79
3523E 85 )
3523 98 | Self-propelled irrigation systems, center-pivolesseccoseas 8424.81.9010 8424.81.9010
3523E 99 | All other self-propelled {rrigation systems using 100
feet flexible hose feeder line and over.......ccocveuvenns 8424.81.9020 | B8424.81.9020
3523E 88
3523E 90
3523 91
3523E 92 Farm wagons and other farm transportation equipment....... 8716.80.1000 | 8716.80.1000
3523 94
3523E 95
3523F 01 8433.19.0040 8433.19.0040
3523F 13 :}Other coamercial and turf grounds mowers..... etecevacvencs ‘{ 8433.19.0050 | 8433.19.0050
3523F 03 8433.19.0010 8433.19.0010
3523F 07 }Ridlng turf mowers..... ceteccarcttneeas teseacasennan [ { 8433.19.0030 | 8433.19.0030
3523F 09
3529F 11 )>Fla£1 and GANE BOWETS.srsceseoecocasesscarssassccansnscses 8433.19.0020 | 8433.19.0020
35241 01 .
N 8433.11.0010 | 8433.11.0010
35244 07 8433.11.0020 8433.11.0020
8433.11.0030 8433.11.0030
g;g:: ?g Mowers for lawns, parks, or sports grounds...... tessasenne 8433.11.0040 8433.11.0040
35244 11 8433.11.0050 8433.11.0050
35241 12 : 3 8433.11.0060 | 8433.11.0060
35241 15
35241 41 8430.20.0030 B430.20.0030
35241 42 }Snoublouers (SNOWELNrowers)eecaoesoeeiranecaonaannns tevesaan {.8630.20.0060 8430. 20.0060
35241 50
z 8467.89.50130 8467.89.50130
33241 54 owered lawn and hedge tri@mers...eeciaeeeeniaienninnnnanan { 8504.80.0070 8508. 80. 0070
35241 S5
lSource 1991 edfeion, Marmonized System-Based Schedule B, Statistical Classiffcatton of

Nowestic and Foreign Commodities Eggpr:ed from the United SLa(es.

ZSource:

Haroontzed Tariff Schedule of the United Sla(c

D-28

Anno!al‘d (1991).

13



14

DESCRIPTION OF SURVEY

Scope of Survey. This survey covers firms engaged in
the manufacture of farm machinery and lawn and garden
equipment. Very small firms (generally fess than five
employees) for which 1987 Census of Manufactures data
were derived from administrative records of other gov-
ernment agencies are excluded.

Survey Methodology. The statistics in this publication
were collected by mail on Bureau of the Census annual
Form MA35A, Farm Machinery and Lawn and Garden
Equipment. The survey panel includes all known produc-
ers of farm machinery and lawn and garden equipment,
except the very small firms excluded from the scope of
the survey. Approximately 1,200 companies are included.
No estimate is derived for the small firms excluded from
the survey.

Reliability of Data. Survey error may resuit from several
sources: (1) inability to obtain information about all
cases in the survey; (2) response errors; (3) definitional
difficulties; {4) differences in the interpretation of ques-
tions; (5) mistakes in recording or coding the data obtained;
and (6) other errors of collection, response, coverage,
and estimation for missing data. These nonsampling
errors also occur in complete censuses. Although no
direct measurement of the biases due to nonsampling
errors has been obtained, precautionary steps were
taken in all phases of the collection, processing, and
tabulation of the data in an effort to minimize their
influence.

A major source of bias in the published estimates is
due to imputing data for nonrespondents, for late report-
ers, and for data which fail logic edits. Missing figures are
imputed based on yearly movements shown by report-
ing firms. Imputation generally is limited to a maximum
of 10 percent for any one data cell. Figures with imputa-
tion rates greater than 10 percent are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse,
because the actual yearly movements for nonrespon-
dents may or may not closely agree with the imputed
movements. The range of difference between the actual
and imputed figures is not precisely known, but is assumed
to be small. The degree of uncertainty regarding the
accuracy of the published data increases as the percent-
age of imputation increases. Figures with imputation
rates above 10 percent should be used with caution.

Revisions to Previous Period Data. Statistics for previ-
ous years may be revised as the result of corrected data
from respondents, late reports for which imputations
were made as described above, or other corrections.
Figures which have been revised by more than 5 percent
from previously published figures are indicated by foot-
notes.
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Revisions include changes to prior period data r
ing from reconciliation of the resuits of this survey
the 1987 Census of Manufactures to correct differen
in reported data between the two series and to identify
and verify new establishments included in the scope of
this survey. Table 4 presents a comparison of data from
the two series by census product class following the
reconciliation.

- Adjustment for Price Change. All dollar figures included

in this publication are in current dollars; i.e., they have
not been adjusted for price change.

EXPLANATION OF TERMS

Quantity and Value of Shipments. The figures on quan-
tity and value of shipments represent physical shipments
of all products sold, transferred to other establishments
of the same company, or shipped on consignment,
whether for domestic or export sale. The value repre-
sents the net sales price, f.0.b. plant, to the customer or
branch to which the products are shipped, net of dis-
counts, allowances, freight charges, and returns. Ship-
ments to a company’s own branches are assigned the
same value as comparable sales to unaffiliated custom-
ers; i.e., the value includes an appropriate allocation of
company overhead and profit. Products bought a
resold without further manufacture are excluded.

Net Engine Horsepower. Netengine horsepower (NEHP
is defined as net flywheel performance as measured by
the manufacturer, with all standard accessories oper-
ated, and corrected to 29.38 inches Hg and temperature
of 85°.

Lawn Tractors and Riding Mowers. A self-propelled
riding vehicle, generally designed for cutting grass, which
is not capable of pulling a plow.

Garden Tractors. A self-propelled riding vehicle designed
for general-purpose lawn and garden work, which is
capable of pulling a plow. All attachments for garden
tractors are removable.

Turf Tractors. A self-propeiled riding vehicle, typified by
a low center of gravity, equipped with wide turf-tread
tires.

Parts for Farm Machinery and Equipment. Parts are
manufactured components essential to the complete-
ness and proper operation of a machine, vehicle, or
apparatus. Parts data include only parts sold for replace-
ment and repair. Parts sold to manufacturers for incor.
poration in their own products are excluded.

Attachments for Farm Machinery and Equipment. Attach®
ments are supplementary devices designed to be attached
to a vehicle or apparatus that either (1) vary or extend the
function of the unit or (2) add to the convenience of
effectiveness of the basic unit.



" _2COMPARISON OF EXPORT, IMPORT, AND

'.omesnc OUTPUT DATA

The trade comparisons shown in this report should be

considered only as approximations. Several problems
prevent precise comparisons among imports, exports,
and domestic output. These problems include the fol-
lowing:

Export and import comparisons do not account for the
origin of materials used to manufacture the finished
product. Domestic output includes any goods that
undergo substantial transformation into a finished
product in the U.S,, even if the goods are partially
constructed abroad or are constructed of imported
materials.

There will be a lag between the time a producer makes
or ships a product and the time it is actually exported.
Similarly, there may be a lag between the time a

product is imported and when it enters into U.S.’

distribution channels.

The basic structures of these classification systems
differ. The Standard Industrial Classification (SIC) sys-
tem used for domestic output was developed inde-
pendently of the Harmonized System (HS) used to
lassify imports and exports. The level of detail pro-
ided by the different systems varies substantially,

“j
reflecting their different objectives. For example, there

are a number of imported commodities that have no
comparable domestic output classification.

Because producers’ shipments of some commodities
may be used as materials for incorporation into other
commodities, combinations of domestic output data
for such commodities may contain some duplication.

Import and export data reflect the movement of mer-
chandise into and out of U.S. foreign trade zones, the
U.S. Virgin Islands, and the U.S. customs territory of
the 50 States, the District of Columbia, and Puerto
Rico. Domestic output reflects activity in the 50 States
and, only if specified, in Puerto Rico.

import and export data generally do not distinguish
between new, used, or rebuilt commodities.

The valuations of the three data sets differ. Domestic
output is valued at the point of production. It includes
the net sales price, f.0.b. plant, after discounts and
allowances, and excludes freight charges and excise
taxes. Exports are valued at the point of exportation.

port value includes the net sales price or value, and

land freight, insurance and other charges to the
export point. Imports are valued at the first port of
entry in the United States. They include the cost,
insurance, freight, duty, and other charges to the
imporn point.
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e Detailed commodity information is not inciuded for

individual export or import shipments at or below a
certain dollar limit. This dollar fimit is $2,500 for exports
and $1,250 for imports, except for import of textiles
and textile products, gloves, footwear, and miscella-
neous rubber and plastics products, where the limit is
$250.

HISTORICAL NOTE

Data on farm machinery and equipment have been

collected by the Bureau of the Census since 1920; data
on lawn and garden equipment since 1978. Historical
data may be obtained from Current Industrial Reports
(called Facts for Industry before 1959) available at your
local Federal Depository Library. A list of these libraries
may be obtained from the Bureau of the Census regionai

offices:

Office Telephone
Atlanta, Georgia 404-730-3833
Boston, Massachusetts 617-565-7100
Charlotte, North Carolina 704-344-6142

312-353-6251
214-767-0621
303-967-6750

Chicago, lllinois

Dallas, Texas

Denver, Colorado

Detroit, Michigan

Kansas City, Kansas

Van Nuys, California

New York, New York
Philadelphia, Pennsylvania
Seattle, Washington

818-904-6339
212-264-4730
215-597-8313

Historical data are also available on microfiche. For
further information contact the Bureau of the Census,
Data User Services Division, 301-763-4100.

RELATED REPORTS
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SUMMARY OF FINDINGS

in 1991, manufacturers’ shipments of pumps and
compressors totaled $5,169.1 million, an increase of 7
percent from the 1990 figure of $4,797.4 million. The
1991 total includes industrial pumps, $2,284.5 million, an
increase of 7 percent from the 1990 total of $2,131.2
million; compressors and vacuum pumps, $2,018.6
million, an increase of 9 percent from the 1990 total of

Table 1.

VALUE OF SHIPMENTS OF PUMPS AND COMPRESSORS, BY CLASS OF PRODUCT:

$1,839.1 million; domestic water systems, $275.1 mjl-
lion, an increase of 4 percent from the 1990 totai of
$263.6 million; and other pumps, $590.9 miilion, an
increase of 4 percent from the 1990 total of $563.4
million.

A description of the survey methodology and related
information appears on page 9.

1983 TO 1991

(In millions of dollars)

Product
code Froduce description 1991 1990 1989 1988 1987 1986 1985 1984 1983
3561 pt. 1 9 4.797 7 ;
3563 pe. - Pumps and COUPreSSOTS cccaasancs 5,169.0 W797.3 1 4,472.8 | 4,130. 3,655.1 ) 4,505.7 | 4,919.4{ 5,006.2 4,597.0
35611 INAUSErial PUBPS«saavvecreenasearsanans 2,286.5 | 2,131.2 | 2,023.9] 1,795.0| 1,677.4| 1,632.3 | 1,726.2] 1,753.3 1,749.0
35617,8 Hydraulic fluid power pumps and
. DOLOLS ez seanssasecssassonsossecnsons 2) 2) (2) ) (2) 881.6 861.0 852.4 684.3
35613 Domestic water SySte@S.ececescnccccans 275.1 263.6 273.8 307.6 268.9 272.0 250.6 264.8 237.1
35615 pt. | 041 well, oilfield, and other pumps
(including laboratory pumps).eecececa. 590.8 563.4 488.2 496.0 428.7 451.7 627.4 673.1 639.)
35631 Compressors and vacuum pumpsZ.e....... 2,018.6 | 1,839.1 | 1,686.8 | 1,532.2| 1,280.0 ) 1,268.1 | 1,456.2| 1,462.6 1,287.3
pt. Part.

lExcludes hand pumps, automotive circulating pumps, compressors for icemaking and refrigeration equipment, air-conditioning unicts,
weasuring and dispensing pumps, paint spraying equipment, hvdraulic fluild power pumps for passenger automobile power steering units, and

replacement and repair parts for pumps and compressors.

2Beginning in 1987, product codes 35617 and 35618 changed to 35941.

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Census, Industry Division, Washington, 0.C 2023}

or call Lynn Jedrey, 301-763-6547.

For sale by the Superintenderit of Documents, U.S. Government Printing Office, Washington, D.C. 20402,



Table 2. COMPARISON OF VALUES OF SHIPMENTS OF PUMPS AND COMPRESSORS, AS REPORTED IN THE MAISP,

THE 1987 CENSUS OF MANUFPACTURES AND THE 1990 ANNUAL SURVEY OF MANUFACTURES

(Value {n thousands of dollars)

1990 1987
Annual Survey
Product description of Hanufectures
Standard
Product error of Census of
code, MAJSP Value estimates] MA3S5P | Manufactures
3561 Pumps and pumping eqUiPMEnt..ccuveseescercscaccccscsccsas (x) 4,220.8 3 (x) 3,447.8
35611 Industrial pumps, except hydraulic fluid powerscceccecccccccee 2,131.2 2,092.8 3 1,677.4 1,659.8
35613 Domestic water eystems 80d PUBPB.cecccesccscssssssscnsssscsven 263.6 294.7 11 268.9 276.9
35615 Pumpe and pumping eqUipEEDL N.@.Cecescsrecnccrncrarcscancacnas 563.8 528.1 7 428.7 446.9
356162 parts and attachments for pumps and pumping equipament, except
for hydraulic fluid power, and air and gas COMPressOTrS...c... (3) 1,119.3 4 (&) 875.3
35610 00| Pumps and pumping equipment not speciffed by kind, typically
companies with 5 employees OF WOLE.cscecccssveonssosccccncans 108.5
3 . 3
35610 02| Pumps and pumping equipament not epecified by kind, typically 52 185.7 6 1S
companies with less than 5 employees.cccccceeccsaccsscesccnns 80.3
3563 Alr and gas COMPreSSOrBescccccssscccacscsessasocasnasane (x) 3,548.4 2 x) 2,600.1
35631 Ar and gas compressors, except refrigeration compressors, and
VACUUR PUMPBercccasecsnscnccsnssososnaccsssasvacses ceaans 1,839.1 1,743.8 3 1,280.0 1,259.8
35631 30| Afr and ga8 COTPLESSOrBeccraccss cesven 1,369.3 (NA) (NA) 1,119.0 1,070.9
35631 20 Vacuum pumPBececesvoscacssscssans ceesen 142.7 {(NA) (NA) 117.1 124.0
35631 00| Adr and gas compressors, n.8-k.. decensnsonen (x) (x) (X) 3) 64.8
35632 -Parcs and attachments for air and gas compressors, except
refrigeration COMPIESSOrS.seeacsascssoscssosasocsssssassosnoe (&) 831.9 6 3 538.5
35635 Industrial 6praying eQUIPMENL.s.eeeesesascosocsocacesssacscanas (¢)] 882.5 3 (¢))] 669.1
35630 00| Atr and gas couwpressors, not specified by kind, typically for
establishments with 5 employees OF MOr@ccccecoeveccsscanccones 113.5
(&) 9.01 1 (&)
35630 02| Alr and gas compressors, not specified by kind, typically for
establishments with less chan 5 employeesS..cccccnceccscccvnes 48.
Note: In the 1987 Census of Manufactures, shipments data for establishments of small companies, typically those vith fewer than five

euployees, wverc estimated from administrative records data rather than collected on census questicnnaires.

product codes 35610 02 and 35630 02. Products not adequately identified by detail product were coded in some cases to the appropriate

industry (four-digits) followed by "000".

(NA) Not available. n.e.c. Not elsewhere classified. n.s.k. Not specified by kind.

(X) Not applicable.

These shipments are included in

l‘l‘he annual survey of manufactures percentage standard errors shown are the approximate relative errors of the estimates of level.
detailed description of the standard error of estimate is given in the introduction of the annual survey of manufactures, Value of Product
Shlgmen:s. MB9(AS)~2, under "Qualifications of the Data.™

Previously published as 3561C.

JAvailable only froo the annual survey of manufactures and census of manufactures.

D-33
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Table 3. QUANTITY AND VALUE OF SHIPMENTS OF PUNPS AND COMPRESSORS: 1991 AND 1990

(Quantity in number of unit-;‘vnlue in thousands of dollare)

See footnotes .t end of cable.

™.

Number 1991 1990
Product Product description of
code companies Quantity Value Quantity Value
Pumps a0d COTPIrEBEOTSccesrvscccescncsrocssassavascnne 331 |15,912,178 | 5,169,055 | 15,983,709 4,797,423
35611 —= [ Industrial PUMPB.cccccccccccccncccsacrcssarccsscssncascsne (x) | 5,192,364 | 2,284,470 5,186,024 2,131,235
35611 98 Value of drivers (reported separately)l..cc.civenceeenns 132 (x) 424,131 (X) 373,228
Reciprocating pumpPSeccccecssscncsssecccsce ceecesnseans (X) 236,544 113,953 219,179 105,655
3s6ll 01 Direct-acting eteam—driven...ccocveeccas cevessccnaca 5 " 65 2,304 57 2,330
35611 02 Electric motor drivem..ecvecscaceveccacsscsascocsscnne 29 210,749 98,463 179,794 85,198
35611 04 Engine driven.cccceccsscnccsesesorsccsassacacasossnnne 12 25,730 13,186 39,328 18,127
Tucbine pumps, vertical (including deep-well).ciicincrae (x) 31,910 197,708 30,804 166,922
35611 05 Submersible, Over 5 Mpecccecscevrcecceccsccasccasnanca 21 9,626 56,416 10,415 41,876
Other than submersible:
35611 07 Up to 8" diameter bowl size.cievcecavcccsccnctancnne 11 3,920 22,182 5,620 19,187
35611 08 Over 8" to 16" diameter bowl size. cesrcsssnsacsee 14 16,863 89,548 13,438 84,098
35611 10 Over 16" diameter bowl 81z€..ccvecscccoccosccccsenan 9 1,501 29,562 1,331 21,761
Centrifugal PUMPB.cesecceseccsrsoaseracccseasssacsosanns (X) | 3,548,253 | 1,169,107 3,526,247 1,122,184
Submersible coatrifugal pumps (except subaersible sump -
pumps): -
Submersible effluent pumps (less than 1" solids
handling capacity):
35611 83 4=3/6 MPueeveearoncvnceccosecasacsccncresssasvonns 11 110,883 11,539 120,963 12,235
35611 86 1 hp. 8Nd OVETecesovcsveasasosassasossonnscnsnanes 7 9,034 5,018 7,558 6,903
Submersible solids handling puaps (solids 1" to 2"
inclusive):
. 35611 85 173 t0 1/2 Rpesavvececoanoseencsacacsannscoannasana 10 134,145 26,329 132,631 23,788
35611 86 3/4 hp. and OVeTrecceoccccsscoccsccssccscnscacncnas 13 18,230 8,577 14,440 7,198
Submersible nonclog pumps {greater tham 2" solids
handling capacity): i c
35611 87 3" discharge outlet and undefececerococeccvocancns 9} 16,862 12,114 17,339 7,556
35611 88 4" to 6" discharge outlet........ 14 8,812 12,942 6,180 10,649
35611 89 7" and 8" discharge outlet....... 6 92 579 60 294
35611 90 9" to 12" discharge Outlete.ceceeccresceasacnercnes S T r
35611 91 Over 12" d16ChATge OUELEE.«enersrenencerennessnnns 1 1 1,253 33 480
Single stage, single suction, close coupled:
35611 11 1/2" discharge outlet and UNdECeccecccncrascncssnsee 12 105,841 6,372 118,104 6,368
35611 12 3/4" and 1" discharge outlef.eeeecucecseascasecannvas 38 225,788 30,116 223,563 29,117
3561t 14 1-1/4" and 1-1/2" discharge outlet......... tesesssne 52 292,119 70,616 312,873 73,697
35611 15 2" and 2-1/2" discharge outlefeeoveeeccnssceacennnns 52 104,590 42,780 113,089 44,395
35611 16 3" and 4" discharge outlet..cccaon. ceessascvnna 50 30,106 28,392 28,590 26,903
35611 19 Over 4" discharge Outleteeeerreecrocsnracsansscasnnne 33 12,603 25,274 14,424 24,220
Single scage, single suction, frame mounted:
35611 21 1/2" discharge outlet and undeCf.seeeveeenecrseoananes 8 (D) (D) (D) (D)
35611 22 3/4" and 1" discharge OuULlef.ec.cevecencorssscassaoans 45 (D) (D) (D) (D)
35611 23 1-1/4" and 1-1/2" discharge outlet..ceseeessenceanns 52 33,010 42,518 38,509 49,092
35611 24 2" and 2-1/2" dischacge outleficeaceecnececannonanns 53 37,959 68,393 38,094 61,754
35611 25 3" discharge OUtlet.cveeeereccravoveccsnossanasenana 57 28,023 51,145 29,601 52,175
35611 26 4" to 6" discharge outlel..ececeeeeeneaancanencanns .. 49 27,853 83,667 29,274 80,983
35611 29 Over 6" discharge Outlel..ecsseinocennacannans ceneas 36 5,709 53,959 5,536 51,329
Single stage, double sucttion:
35611 42 Under 4" discharge outlet....... 21 6,285 9,850 6,787 1,272
35611 44 4" and 5" discharge outlet.s.ccereeanncnennnen veeean 21 6,089 23,413 7,219 20,622
35611 46 6" and 7" discharge ouflet.i.ceeeecanrccncneannns ceen 17 4,570 24%,716 5,117 23,753
35611 48 8" to 12" discharge oullet....ceeeeeencannecesnsnens 21 4,575 36,261 5,940 28,703
35611 49 Over 12" discharge outlet..veceneccecucvecacornarnen 15 627 36,941 691 30,491
Multistage (single or double suction): '
35611 52 1-1/2" discharge outlet and under..c.oco.n- eveas e 20 26,026 13,784 r26,776 13,976
35611 S4 2" and 3" discharge oufleC.secececvanenoanaaanas P 21 5,467 31,095 6,510 34,630
35611 56 4" and 5" discharge ouflet...cceauicecnnecanneceunnens 19 956 31,131 1,034 28,626
35611 58 6" and 7" discharge outlet..cccvenecencnocaonannrana 14 142 13,118 110 9,909
35611 59 8" and over discharge outlet...ocecvececaansconanans 9 102 21,692 149 12,074
Propeller and mixed flow:
35611 62 20" 80d UNEL. reeennnernneennnns ereeaas erreaeas 16 1,774 15,394 2,129 ‘19,50
35611 64 OVEr 20" iicinensnsnonseanecanncsonscacrasesnnnsnannn 16 Si1 40,297 498 28 A
All other centrifugal pumps (including can, etc.):
35611 65 1-1/2" dlscharge outlet and undefr-cee.cee.. ereaeas 23 | 1,523,892 73,439 1,432,595 71, 8%
35611 66 2" to 6" discharge outlet...cinereeneinerneeannonens 21 94,327 51,919 105,631 48,
35611 69 Over 6" dlscharge outlef.veoeeeraonnnss cesecevesenen 1 2,897 106,437 2,648 126 024
ROCArY PUBPSeaosnrenns e e e ) 848,355 204,818 817,878 202 Sen
100 P.S.1. and under designed pressure:
35611 70 10 G.P.H. and under, designed capacity.............. 26 457,561 43,170 . 476,351 AY, 90
3Iselt 71 11 to 99 C.P.M., designed capacity.cecceennnc-n. een 21 98,412 28,973 182,370 31, e
35611 72 100 to 299 G.P.H., designed capacity.ecvecuiena.e .. 13 19,637 12,416 1,370 09 rent
35611 73 300 G.P.M. and over, designed capacity...c.cceveaan. 1t 3,551 9,766 3,253 9,142
101 to 250 P.S.l., designed capacity:
35611 T4 10 G.P.M. and under, designed capacity.............. 13 134,350 2%,488 136,034 W,
361l 75 11 to 99 G.P.M., designed capacitycecveaannns ; 16 37,918 37,626 41,829 37 mte
35611 76 100 G.P.M., and over, desfigned capaclty 14 19,332 30,223 16,728 20 ,000n
251 to 500 P.S.l., designed pressure:
35611 77 10 G.P.M. and under, designed capacity..... erecanen 8 71,751 7,149 77,5595 DTN
35611 718 1t C.P.M., and over, desi{gned capacity.c..coeuanonn. 10 6,66¢ 10,918 4,814 I
3s6ll 79 Over 500 P.S.1., designed pPressureececeecaeancsnncanss 6 1,382 3,089 1,574 oo
Diaphragm pumpPS..cee e veesnerrenearerenasanesiocncenans (X) Gb6,987 131,046 452,876 123 =~
35611 82 Single diaphragm. .. iioieniiniiiaiinoaneanans PR 14 (D) (D) (D)
35611 92 Mace than one dlaphragieceeeneennriaseienissnncnnannn L9 (D) (0) (D)
35611 97 Other {ndustrial pumps, not e¢lsewhere classified........ 19 80,315 43,107 79,040 b =



Table 3.

QUANTITY AND VALUR OF SHIPMENTS OF PGS AND COMPRESSORS:

1991 AND 1990--Cont{aued

(Quantity ia aumber of unlln; value in thousands of dollars)

Rusber 1991 1990
Product Product description of
code - companies Quantity Value Quantity Value
35613 — | Domastic water cylu-.'....................i.............. (x) 1,640,122 275,140 1,637,619 263,613
33613 13 Jet pump and coavertible jet pump eystems 19 }
35613 20| Nonjet pusp systems (except submsrsible)Z. 7 |J 813,097 1 106,631 872,636 12,215
Submersible pump systems, 3 hp. and under?:
35613 26 Up to 1 hpessacaase cesecccacans 18 675,987 124,723 630,341 116,002
35613 27 Over 1 hp. to 3 hp. . 16 109,066 27,206 99,347 23,359
35613 28 Over 3 hpeeecenas . 16 28,885 14,723 22,055 10,336
35613 70 Domestic hand and vinduill pumps, pump jacks, and
cylinders (801ld separstely)2eeeceeccncircececccaccancas 5 13,087 1,807 13,240 1,643
.35615 = ] Other pumpS.cevecccccacccsae ceesee (x) ] 6,772,603 590,864 6,823,180 563,440
35615 98 Value of drivers (reported separately)l.....cceoeueiucees 14 (x) 70,087 (X) 475,618
35615 99 Other pumps, excluding domestic water systems and sump
pumpsl.... cees H (x) 4,361 (x) 2,550
011 well and oilfteld pumps excopc hnucr-teed . . (x) 182,965 206,396 188,473 177 194
35615 11 Subsurface pumps for oil well pumping...c.c.. . 10 173,939 175,021 179,822 l'152 003
35615 13 Mud pumps (slush pumpPS)eccccsccnces .o 6 444 17,151 489 12,810
35615 15 Other oil well and oilfield pump .o 6 8,582 14,224 8,162 12,381
Domestic sump pumps, 1 hp. and undefieceveescccveccsenea Xx) 1,944,293 103,216 2,049,002 109,313
35615 73 21 338,586 16,04} 397,949 18,843
(x) 1,605,707 87,173 1,651,053 90,470
35615 77 21 [ 1,502,880 78,000 1,540,664 80,288
35615 78 OVEr 1/3 MPececcecereccrasuecsacanasscsesnnscoscncan 11 102,827 9,173 110,389 10,182
315615 93 Packaged pump units assembled from purchased pumps...... 2
35615 95 Hot water heating circulaCor PUBPSe.vcccrccoreanssoccnne b
35615 97 Other pumps, except automotive, {(include ofl burner and 4,645,345 206,804 4,585,705 198,765
appliance pumps, fire engine pumps, laboratory pumps,
@LCe)uossoconsnevccesscasasstossnncsarncescsssanussnvane 26
35631t — | G s and PUBPS.ccacacesssrssssascsccacnannase (x) § 2,307,089 | 2,018,581 2,336,886 1,839,133
35631 98 anue of drivers (reported separately)l 411 - (x) 294,511 (x) 245,797
Alr conpreuor...-...... (x) 1,836,146 914,719 1,856,766 923,970
Stationarye.o.c. cvee (x) 770,295 612,577 830,205 590,705
Reciprocating, ungle acting. [6.9] 678,137 207,835 745,795 194,671
35631 01 1-1/2 hp, and undefeccooonoses 20 454,878 39,589 560,101 36,150
3563t 02 Over 1-1/2 hp. to 5 b 25 163,763 72,586 129,488 66,756
35631 03 6 hp. €0 25 hp..o.... 22 41,967 64,806 41,187 61,064
35631 04 26 hp. and over..... 14 17,529 30,854 15,019 30,701
Reciprocating, double acting. (x) 698 32,417 1,971 29,534
35631 05 150 hp. and under.. 9 549 17,776 1,807 12,417
35631 06 151 hp. and over. 5 149 14,641 164 17,117
ROLATY POSITIVEiseacccacscaananes (x) 75,412 234,229 81,403 242,152
35631 07 Discharge pressure 50 PSIC and under, all
sizeB.... 8 57,800 21,947 63,033 20,754
Discharge pressure of 51 PS!G ‘nd over:
35631 10 10 hp. 80d UNdeTececcoooncosaronnssansasasonncas 6 1,331 3,403 814 2,653
35631 11 11-60 hp..... 15 4,654 35,259 S 203 ]5 935
35631 12 41-150 hp.... 16 9,956 93,440 10 543 102,370
35631 13 151-300 hp... 10 1,206 46,141 1,365 48,347
35631 15 301 hp. 8nd OVeCeccsecennvotsaacssnncnocanaacnss 7 465 34,039 445 32,093
Centrifugal and axisl...cccececncancnnas cvesessanase {X) 16,048 138,096 1,036 126,348
35631 14 . 50 PSIG and below..... . 7
51 PSIC and over.... . (x)
35631 17 350 hp. and under. . . 2 16,048 138,096 1,036 126,348
35631 19 351 hp. and OVel.essscecocansacannns “vseesenanan S
POCTADIE. ceearencessuancan ceeraaes eeeees Ceeeeeraeans ) | 1,065,851 302,162 | ©1,026,561 333,265
35631 29 Under 11 C.F.Meuvn. . 11 961,865 137,687 924,724 139,447
35631 33 11 to 74 C.F.M.. . 9 91,509 26,436 86,353 33,767
35631 34 75 to 126 C.F.M.. . 10 1,130 6,52} 1,776 10,324
135631 36 125 to 249 C.P.M. . 10 8,006 56,315 10,113 12,114
35631 37 250 to 599 C.F.M... . S 1,469 17,159 1,610 18,475
35631 38 600 to 899 C.F.M.... . 6 1,414 36,285 1,640 35,015
35631 39 900 C.F.M. and OVereccecrsocnnsns cheessesescocesvens 6 458 21,71 545 24,123
Cas COMPressOrSacscsccancscecnans PR stecicsnststens (X) 4,642 581,394 4,274 465,313
Stationary, centrifugal and uul. . {x) 359 198,366 165 127,895
35631 42 Natural aBeeeseecccnoranns . H 126 137,039 15 75,171
35631 43 All other gaseseccccrnvse weas . b 233 61,327 290 152,124
Reclprocating and roCafY.cescecsoccoasncascrsannsonons (x) 4,283 383,028 3,909 317,418
Statlonary reciprocating:
lntegral engines:?
35631 46 2,000 hp. and underdei.iiueieiniciierenaasenianen 3
35631 47 2,008 ro 4,000 hp.2.... .. 2 252 131,681 ‘308 ‘62,406
35631 48 6,001 hp. 8nd overZue,iuiueunenceroneuiasaennans b
Other than integral englne
35631 51 1,000 hp. 80d URAECeeraneessoamacacresonnansnans 16 3,210 136,681 2,872 135,492
35631 53 1,001 hp. and over..... 6 449 104,730 r39s 107,16)
35631 56 Stationary cotary positive. 6 372 9.9 33 12,397
35631 89 Other compressors (includlng compressor packages)....... ) (D) (0) (D) (D)
Vacuum pumps (including laboratory) . (X} 394,514 131,639 401,201 142,730
35631 93 Low vacuum, 29.5 {aches mercury vacuus and lower. 264 326,293 73,952 318,744 15,484
35631 94 High vacuum 29.6 inches meccury vacuum and ovec....... 14 68,221 58,107 84,457 67,246
35631 96 Packaged compressor ualts assembled (rom purchased N
CODPLESBOTS v v ncnunnerannsossnonacsannacoanansesaonane 9 (v} (0} (0) (D)

(D) Data withheld to avold disclosing figures for {ndividual companies.
published figures.

Il‘he value of drivers was reported oaly at the product class level.
noted foc codes 35613 13-70 and 35631 46-48,
The extent to which some crespondents may have included the value of drivers with the

unknown.
Zlncludes the value of drivers.

(X) Not applticable.

For edch
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Table 4. SUIMENTS, EXPORTS, INPORTS, AND APPARKNT COMSUNPTION OF PUMPS AXD CONPRESSORS: 1991
{Quantity {a sumber of uaits; value {a Chousands of dollecs)
12 Farcear Percent
. Export shipments rte t cen!
. Xp atipee ln“t-O lmports l:rs Apparent 7 {mporte to
_ ) shipments value turers' conausption uaptioa p °
Product descriptioa . shipueats consuspcion
Value Estimated "
Product f.0.b. As re- | producers’ | Quaa~ Quan-
coda Quantity plase tity | portedd | vealued & | tity| value| Queacity] ValueS| Quanttcy Value| ticy | value
INDUSTRIAL POMPS
Pusps (excluding drivers)......... | 13,524,774 | 2,607,836 | 1,870,998 | 578,588 S11,993 | 13.8] 22.2 128,335,391 | 300,669 | 39,989,167 2,329,917} 70.9| 12.9
33611 %% practprocatiag pumpaccccnieinonencueneees | 236,568 113,393 57,332] 46,098 s0,709 | 20.3] <06 ass.ar0) 2,770 337,082  9s,268( as.9] 29.1
33611 03
oot £bL08 PURDE. < ereeeornrerassesansenress 3,90 197,708 5,667 | 25,862 22,868 | 17.8] 131 2360 3am 1,587 1a,998] w2l als
35611 10
I 32| Jeantritugar pumpe—submaratble.eencrees | 298,075(  78,351) 15,288 31,408 27,787 ] 48.7] 40.1| ate,615| 21,914 | 269,502 6,864 43.3) 1.8
35611 11- |{ Cantrifugal pumps—seingle stage,
35611 19 siogle suctioca, close coupledicicevesen 171,047 203,350 188,552] 35,328 3,262 | 2.5 17.4 101,123 2,722 683,618 190,944] 14.8) 11.9
35681 21- || Centrifugel pumps—single stage,
35611 29 single suction, frama wount . 800,793 357,709 16,1137 32,666 18,906 1.8 3.1 37,999 7.98% 824,679 333,028 LN ) 1.4
35611 42- || Centrifugal pumpe—single stag:
33611 &9 double SUCTLON ceccocnnnnccscsccacnsane 22,146 1,181 1,340 7,321 6,478 6.1 5.6 ©°7,012 761 27,818 124,621 25.2 0.6
35611 52~ (| Centrifugsl pumps—multistage, single
-35611 59 double suction. . 32,691 110,820 5,177 34,689 30,696 15.8 31.) 2,783 6,123 30,297 82,254 9.2 7.4
35611 62~ |} Other centrifugal pump. -
35611 69 propeller and mixed flow.eccocssorevane 1,623,401 287,486 83,248 71,558 63,322 5.1 4.9 554,044 72,488 2,094,197 288,416 26.5 25.1
35611 70- 1 o0 - 848,355 | 204,818] 118,150 74,817 66,206 | 13.9] 36.s]  227,506) 28,581 9sr.751] 138,302
35611 79 GATY PURPE.cesesecssosvnsssssssccnssaan N R R . . . . R . . . 23.8} 18.0
g:z}: :;’ Diaphrage puxps, all types....c..ccccaee 446,987 131,054 49,350 25,540 22,600 [ 11.0] 19.5 15,996 7,595 413,613 113,109 3.9 6.7
Jiz:: ;z- Domestic WALEL SYRLEmR..cnvrsscasssnsneas 1,640,122 275,140
:5615 73- 67,013 7,887 6,979 1.9 2.1 15,769 624 3,333, 371,093 0.4 0.2
35615 78 Domest{c sump pumps, | hp. aad under.... | 1,944,293 103,216
35615 11~ [ 011 well and oilfiecld puaps (except .
35615 1S bofler feed)ecosvarascaravacncccnnnsans 182,965 206,396 3.347 30,239 44,456 1.8 24,3 1,041 10,027 180,659 166,184 0.6 6.0
35615 95 Other pumps, includiang hot water
15615 97 heating circulator pumps. 4,645,345 206,804 1,132,221 135,205 119,643 | 24.4] 65.4] 27,094,949 90,947 | 30,608,073 162,546] 88.5 56.0
.
COMPRESSORS
Compressors {(excluding drivers)... -2.258.95} 1,637,125 319,002 ] 666,349 589,652 | 23.0] 40.2} 4,100,280 366,318 5,836,213 1,357,09 0.} 271.0
35631 ot- Alr cocpressors——stationsry,
35631 04 reciprocating, single acting....c.--e.. 678,137 207,835
35631 05 Alc compressors—--stationary, 167,790 | 68,165 60,319 28,7 28.4 174,098 3A,165 685,143 210,252 25.4 18.2
35631 06 treciprocating, double acting.ecsvecccvs 693 32,417
35631 07- {| Alr compressors—stationary, rotary
35631 15 POSLLIVE. cevecsotvtocancnssunncnonnenns 75,412 234,229
;;:;: :; ALr compressocs——stationary, 60.2?0 81,497 2,117 9.9 34.8 326,264 58,994 |. 357,464 349,822 91.3 16.9
35631 19 centrifugal and axfalescvecicvccccccces 16,048 138,096
::Z:: §Z‘ Alr compressore——portable.....coeouceov. | 1,065,851 302,142 23,888} 92,447 61,806 2.2} 30.6| 2,046,806 43,0931 1,088,769 252,788| 66.3| 17.0
315631 42
35631.43 Gas cospressors-—centrifugal and axial.. 359 198,366
35631 46~ |} Gas compressors—reciprocating and
35631 S6 COCary.... reeennienan eeeeaen ,283 383,028 6,107 | 360,690 M9, 18| 2541 39.1 28,563 103,968 46,751 354,025 61.1 29.4
35631 89 Other cowpressors (iacluding
COTpressor Packages).c.uaseisrsoavocean 19,653 29,353
SELECTED PUMPS
35631 93 v $4. 514
35631 94 ACULS PUDPBecavecrvsacassoscssascsaccas 354,51 131,659 260,957 63,550 56,2351 66.1 43.) 1,524,529 122,098 1,658,086 190,207 91.9 64.2
;For comparison of SIC-based product codes with Schedule 8 export aumbers, and HISUSA fsport aumbers see table 6.
)Source: Buresu of Census report EM 545, U.S. Exports.

7Appnt=nz consuaption is derfived by eubdbtracting exports [rom the total of esnufacturers' shipmeats plus fepocts.

Excludes the value of drivers.
These values vere derived by use of adjustment factors to exclude freight, {nsurance, and other charges [ncurred {n moving goods to the port of export.
nade to convert the values to an spproximatfion of the producers’ value of exported goods.

from Manufactorfag E bliehmente: 1989, AR89-1,

Source:

appendix B.

Buresu of Census report IM 145, U.S. Iepores for Consumption.

6Thia dollac value represents the c.i.f. (coet, insurance, and freight) value at the ficrst port of entcy {n the Uniced States plus {wport dutfes.
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This adjustment e

Current adjustment factors ate based on dars for 1989 which are published in Exports
The adjusceent factor applicable to this ceport {s 0.8849. T



Tabls 5. SUIMNENTS, KXPORTS, INPORTS, 4AND APPARENT CONSUMPTION OF PUNPS AND COMPRESSORS: 1990

(Quantity ia oumber of uaite; velue im thousands of dollars)

Percast

okt 12 Perceat
- ' Bxpor zports to Iaports for Apperent , taports to
shipeeats Valse tarers’ - consusptiond 3 unption PP
Product description shipments consumption
Value Tstinated
Product f.0.b. Quan=| 4As re-] producers’ |Quam- Quanr—
code Quanticty plaat ticty | portedd]  valued 4 | ctiry] Value| CQuantity | Valueb | Quanticy Value | ticy |Velue
INDUSTRIAL PUMPS
Pumpe (excluding drivers)esceseess | 13,567,783 2,469,998 [1,979,675 | 472,904 422,020 | 14.6( 19.5]26,932,774 | 267,332 ] 36,520,682 2,284,426( 68.3 { (2.6
33611 01
33611 04 Reciprocatiag pURP@esccsccssescccsncccns 219,179 105,635 67,5701 41,838 37,336 | 30.8] 39.6 189,976 22,641 341,385 86,4381 35.6 | 26.2
35611 03
::ﬁ: el €b408 PUEPEeceaerrrensacsenssnrasarans 30,804 | 166,922 7,001 26,637 23,0 | 2.7{ 16.0 as6 | 4,2% 26,799 ] 1a6,561) 3.91 2.9
35611 10
;s’::: 33 [V cencertagar pumpa—submeratbio.cceenees | 299,228 67,103 | 94,895 | 19,888 s ] 1) 2.6] 124763 s2s0a ] 3200  1s,019) 3.9 sos
35611 11-]Y Centrifugel pumps—single stage,
35611 19 siagle suction, close coupled.. ensss 810,643 204,700 178,802 1 30,171 26,923 | 22.1 14.7 62,485 14,140 694,326 188,669 9.0 1.3
35611 21~} Centrifugal pumpe—single stage,
35611 29 single suction, frame wounted...ccoveee 812,548 345,944 12,1131 26,528 23,674 1.3 1.7 8,378 6,875 808,810 326,291 1.0 2.1
35618 42-
35611 49 25,754 114,841 1,276 4,752 4,241 5.0 4.1 92,562 3,467 117,040 113,556 | 79.1 3.
35611 52-
35611 59 double SuctioBecscscrecavasravnrceccnce 34,517 94,813 4,340] 23,707 21,156 | 12.6] 25.0 1,232 1,915 31,473 73,001 b % 2.8
35611 62- ] Other ceatrifugal pumps, including
35611 69 propeller and mixed flowes.oerorsonvees 1,543,501 294,782 73,012} 31,349 46,002 4.7} 17.5] 1,000,93) 74,054 | 2,471,422 31,2881 40.5§ 23.3
35611 20~
33611 79 ROLATY PUBPSecccvene 877,378 202,546 146,850 67,976 60,662 | 16.71 33.6 161,380 23,810 897,408 158,380 18.1 15.0
:;::: :g Diaphragm punpe, all Cypesescoasssecsses 432,876 | 123,804 8,866] 19,277 17,203 | 10.8] 15.6 15,291 s.a92  «19.301) 1no,019] 3.6] s.0
:;::: 1321} bomastic water systemseceecoeicisicannas | 1,637,619 263,605
35615 73~ . 83,762 3,376 7,473 1.8 2.2 69,213 187 | 3,690,072 364,739 1.9 0.1
35615 78 Domestic sump pumps, 1 hp. and under.... | 2,049,002 109,313
35615 11-[% 011 well and oilfield pumps (except .
35613 15 b0fler fa@d)ecescccnorananancnasnaonsasn 188,473 172,194 1,9851 27,388 24,442 1.1 15.5 1,274 5,678 187,762 155,484 0.7 3.7
35615 95 Other pumps, including hot water
35615 97 heating c{rculatof pumpEsecsssccvacceas | 4,585,705 198,765 | 1,277,403 1 124,817 111,387 | 27.9| 61.8( 23,204,328 92,213 | 26,312,630 166,161] 87.5 [ 55.5
COMPRESSORS
Cowpressors (excluding drivers)... ]| 2,288,954} 1,536,906 397,902 1 390,317 $26,799 § 17.4| 38.4{ 3,084,868 | 354,741 2,686,966} 1,301,330 114.8} 27.3
35631 01-{\| Alr cowpressocrs~—stationary,
35631 04 reci{procatiag, single actingececcceveas 745,795 194,671
35631 05 Alr compressors--stationary, 155,031 59,337 $2,952 ¢ 20.7} 26.% 146,580 42,173 739,315 207,041 19.8 | 20.4
35631 06 ceciprocating, double acting.ccecsassss 1,971 29,53
35631 07-) Alr compressors-—stationary, rotary
35631 15 posicive tesssssvesstesancsacancacen 81,403 242,152
::::: i; Mr compressors—stationaty, . 29,929 ] 66,908 59,709 § 36.8) 27.¢6 305,002 36,838 337,512 356,430] 85.3] 15.9
35631 18 centrifugal and axfal...ceccvaccooorane 1,036 124,348
;:::; ::- AlTr coumpressors~—portableccicocevncnnans 1,026,561 333,265 17,014 66,603 59,437 t.7 20.0 1,354,294 47,108 2,363,848 313,767 5.3 15.0
:z:;: :: Gas compressoce--~centrifugal and axial.. kI3 127,895
35631 46-]{ Cas compressors—reciprocating and
35631 56 £OtaTyeeren 3,909 317,018 4,528 1 347,751 310,33) 15.6 4.0 25,554 90,187 50,013 212,642 5141 2.4
35631 89 Other compressors (includling
COapressor packages)ecrcvccorievacnanns 24,713 24,893
SELECTED PUMPS
3se3t 93 N, 403,2 142,730 w0 43,718 w68 | er.s] 3 253,438 438 1,465 0] 85.5| 56.0
35631 94 ACUUS PUBPEscrserocoacscs 3,20? 2,7 194, . . . 3.8 1,253,43 118,431 1,465,239 211,45 . .
;For comparison of SIC-based product codes with Schedule B export nusbers, and HISUSA {mport auabers see Cable 6. -7
’Sourcu: Buteau of Census report EM 543, U.§. Exports.
‘Elcludn the value of drivers.
This sdjusteent e

made to convert the values to an spproximation of the producets’ value of expocrted goods.

from Manufactocing Estadlishment 1987 and 1986, ARSI~1, sppendix B.
Source: Buceau of Cen: ceporc IM 143, U.S. laporce for Consumpcion.

The adjustment factor spplicable to this report is 0.892%.

These vslues were derived by use of sdjustment factocs to exciude freight, insurance, and other charges iacurred ia moving goods to the port of export.
Curcent adjustment factors are based on data for 1987 which are published o Exportse

Sthis dollar value represents the c.i.f. (cost, {nsucance, and (relghc) value ac che flrec poce of antcy 1a che United Statee plus taport dutfes.

7App-rent consuaption {s derived by subtcacting exports from the tocsl of manufacturers’
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Table 6.

1991

COMPARISON OF STANDARD INDUSTRIAL CLASSIFICATION-BASED PRODUCT CODES WITH
SCHEDULE B EXPORT NUMBERS, AND HTSUSA IMPORT NUMBERS:

Product
code

Product description

Export
number!

Import
auaber?

35611
35611
35611

35611
3s611
35611
3séll

35611
asé1t
35611
35611
35611
35611
35611
35611
35611
35615
35615

3561l
35611
35611

35611
35611
35611

35611
3s6l1
35611
35611

3séll
35611
35611

35611
35611
35611
35611
35611

35611
35611
35611
35611
35611

35611
35611
35611
35611
35611

35611
35611
35611
35611
35611
35611
35611
3561t
35611
35611
35615

3561t
35611

315611
35615
35615

35613
35613
315613
35613
35613
35613

35615
35615
35615

35631
35631
15631
35631
3563t
35631
35631

ot
02
04

03
07
08
10

83
84
85
86
87
88
89
90
91
77
78

11
12
14

15
16
19

21
22
23
24

25
26
29

42
44
46
48
49

52
S4
56
58
59

62
64
65
66
69

70
71
72
73
74
75

76

17
78
19
73

82
92

97
97
93

13
20
26
27
28
70

i1
1
15

29
33
34
16
37
38
39

}!laclprouung PURPB.ccsescsosasvansccssrssnacscscssosssacsse

rbine pumps, VertiCalececseccrnsncosascscacsccnacsananns

>Submersible centrifugal pumps, {ndustrial and domestic....

./

Centrifugal pumps, single stage, single suction, close
coupled, 1/2" discharge outlet through 1=1/2"..cceeevee.s

Centrifugal pumps, single stage, single suction, close
coupled, 2" discharge outlet €o over 4™ueeecersncecnnonas

Ceatrifugal pumps, single stage, single suction, frame
mounted, 1/2" discharge outlet through 2=1/2".cceeuuuen..

Centrifugal pumps, single stage, single euction, frame
mounted, 3" discharge outlet to over 12"..cciveceeennannn

Centrifugal pumps, single stage, double suction, from
under 4" discharge outlet to over 12 e aieninenncenonas

Centrifugal pumps, multistage, single or double suction,
up to 8" discharge outlet and OVer..eeuvessocevanannnnnas

Other centrifugal pumps, including propeller and mixed
flow, and CAN LYPe.vecereorcsrcassctoarannncenn ceessea oo

'Lkotary pumps, dowestic and industrial...........

“

}Dlaphragu pumps, all sizes, {ndustrial type..... ceeevscans

Other pumps not elsewvhere classified including
appliance pumpB.i..cveereeeeinncaaann, [P [P

Domestic water systemS.ccseeooen. .

Otl vell and of1f{eld PUDPB veereeenrennenncnneanannnnanns

}Kir COqPressors, Portable..ces i oo iaueenneneenaneannnnns

See footnotes at end of table.
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8413.50.0090

8413.81.0020

8413.70,2004

8413.70.2005

8413.70.2015
8413.70.2022

8413.70.2025

8413.70.2030

8413.70.2040

8413.70.2090
8413.70.1000

{

8413.60.0070
8413.60.0090

{

8413.50.0050

8413.20.0000
8413.81.0040

{

8413.81.0030

8413.50.0010
8413.60.0050

{

8414.40.0000
B4l16.80.1095

{

8413.50.0090

8413.81.0020
8413.70.2004

8413.70.2005

8413.70.2015
8413.70.2022

8413.70.2025

8413.70.2030

8413.70.2040

8413.70.2090
8413.70.1000

8413.60.0070
8413.60.0090

8413.50.0050

8413.20.0000
8413.81.0040

B8413.81.0030

8413.50.0040
841).60.0050

8414.40.0000
8414.80.1089%

8414.80.1090




SCHEDULE B EXPORT NUMBERS, AND HTSUSA IMPORT NUMBERS: 1991—Coatinued

Table 6. COMPARISON OF STANDARD INDUSTRIAL CLASSIFICATION-BASED PRODUCT CODES WITH

Product Export Impo
code Product deaftiption ‘ numberl numbe
35631 01 8414.80.1005
35631 02 . . 8414.80.1015
35631 03 | UStationary reciprocating air cosmpressors, single and 8414.80.1018 | | 8414.80.1025
35631 04 double AcCtingececccsscsesccescoccacssccocvocnaccscsccassan 8414.80.1042 € 8414,80.1035
35631 05 8414.80.1055 118414.80.1040
35631 06 8414.80.1045
8414.80.1055

35631 42 |

Gas compressors, stationary, axial and centrifugal.s.cece.e 8414.80.2010 | 8414.80.2010
35631 43
35631 07 %
35631 10
35631 11 8414.80.1060
35631 12 ) . ; Yl oo 1089 11 8414.80: 1065
35631 13 Air compressors, stationary, rotary positive, centrifugal, 14.80. 8414. 80.1070
35631 14 and aXidlececcececorrncncstcancrcrncncorsvasesccscancrne 8414.80.1075 8414.80.1075
35631 15 8414.80.1080 {{ g,4.80.1080
35631 17
35631 19 |) !
35631 46 [)
ggggi 2; 8414.80.2050 f 8414.80.2050
35631 51 rﬁeciprocacing and rotary gas COmMPreSSOLBevecccoccrsccscnce 8414.80.2060 § 8414.80.2060
35631 53 8414.80.2070 ] 8414.80.2070
35631 56 {J
35631 89 | All OthEr COmPIESSOrBecceasccsccavssnsavecsassvsansacsoanss 8414.80.9000{ 8414.80.9000
33631 93 VACUUD PUMPScccecescssscescascrcsavesosassasseascnscosassnss 8414.10.0000{ 8414.10.0000
35631 94 P

1Source: 1991 edition, Harmonized System-Based Schedule B, Statistical Classification of

Domestic and Foreign Commodities Exported from the United States.

<Source:
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Harmonized Tariff Schedule of the United States, Annotated (1991).



RIPTION OF SURVEY

cope of Survey . This survey covers companies engaged
in manufacturing industrial pumps, (reciprocating, tur-
bine, centrifugal, and rotary pumps); domestic water
systems, including domestic sump pumps; oil well and
oilfield pumps; air compressors; gas compressors; and
vacuum pumps. Very small firms (generally less than 5
employees) for which 1987 Census of Manufactures data
were derived from administrative records of other gov-

ernment agencies are excluded. Excluded from this sur-

vey are hand pumps; measuring and dispensing pumps;
automotive circulating pumps; hydraulic fluid power
pumps; paint-spraying equipment; compressors for ice
making, refrigeration equipment, and air-conditioning
units; and replacement and repair parts for pumps and
compressors.

Survey Methodology. The statistics in this publication
were collected by mail on Bureau of the Census annual
Form MA35P, Pumps and Compressors. The survey
panel includes all known manufacturers of the covered
products, except the very small firms excluded from the
scope of the survey. Approximately 331 companies are
included. No estimate is derived for the small firms

luded from the survey.
‘bility of Data. Survey error may result from several

sources: (1) inability to obtain information about all
cases in the survey; (2) response errors; (3) definitional
difficulties; (4) differences in the interpretation of ques-
tions; (5) mistakes in recording or coding the data obtained;
and (6) other errors of collection, response, coverage,
and estimation for missing data. These nonsampling
errors also occur in complete censuses. Although no
direct measurement of the biases due to nonsampling
errors has been obtained, precautionary steps were
taken in all phases of the collection, processing, and
tabulation of the data in an effort to minimize their
influence.

A major source of bias in the published estimates is
due to imputing data for nonrespondents, for late report-
ers, and for data which fail logic edits. Missing figures are
imputed based on yearly movements shown by report-
ing firms. Imputation generally is limited to a maximum
of 10 percent for any one data cell. Figures with imputa-
tion rates greater than 10 percent are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse,
because the actual yearly movements for nonrespon-

may or may not closely agree with the imputed

’wents. The range of difference between the actual

mputed figures is not precisely known, butis assumed

to be small. The degree of uncertainty regarding the

accuracy of the published data increases as the percent-

age of imputation increases. Figures with imputation
rates above 10 percent should be used with caution.

Revisions to Previous Period Data. Statistics for previ-
ous years may be revised as the result of corrected data
from respondents, late reports for which imputations
were made as described above, or other corrections.
Figures which have been revised by more than 5 percent
from previously published figures are indicated by foot-
notes.

Adjustmeant for Price Change. All dollar figures included
in this publication are in current dollars; i.e., they have
not been adjusted for price change.

EXPLANATION OF TERMS

Quantity and Value of Shipments. The figures on quan-
tity and value of shipments represent physical shipments
of all products sold, transferred to other establishments
of the same company, or shipped on consignment,
whether for domestic or export sale. The value repre-
sents the net sales price, f.0.b. plant, to the customer or
branch to which the products are shipped, net of dis-
counts, allowances, freight charges, and returns. Ship-
ments to a company’s own branches are assigned the
same value as comparable sales to unaffiliated custom-
ers; i.e,, the value includes an appropriate allocation of
company overhead and profit. Products bought and
resold without further manufacture are excluded.

Pump. A device for raising, transferring, or moving fluids
or for attenuating gases by suction or pressure or both.

Driver. An electric motor, or a prime mover, such as
steam engine, steam or gas turbine, or internal combus-
tion engine.

Classes of Pumps:

Direct-Acting Steam-Driven. A reciprocating pump
and a steam engine built together as a unit. The power
to drive the pump is furnished by the steam engine.

Power-Operated, Other Than Steam. A reciprocating
pump driven by power from an outside source applied
to the crankshaft of the pump.

Types of Pumps:

Single (Simplex) Pump. A reciprocating pump having
one liquid piston or its equivalent single or double
acting plunger.

Duplex Pump. A reciprocating pump having two liquid
pistons or their equivalent single or double acting
plungers.

Triplex Pump. A reciprocating pump having three
pistons or their equivalent single or double acting
plungers.
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Muttiplex Pump. A reciprocating pump having more
than three pistons or their equivalent single or double
acting plungers.

Horizontal Pump. A reciprocating pump having the
axial centerline of the cylinder or cylinders in a hori-
zontal position.

Vertical Pump. A reciprocating pump \having the axial
centerline of the cylinder or cylinders in a vertical
position. .

Vertical Turbine Pumps (Including Deep Well]. A sub-
mersible pump system, over 5 horsepower. Submersible
pump systems, 5 horsepower and under, are included in
domestic water systems.

Centrifugal Pumps:
- Classes of Pumps:

Centrifugal Pump. A pump in which the pressure is
developed principally by the action of centrifugal
force. Pumps in this class with single inlet impellers
usually have a specific speed below 4200, and with
double suction impellers, a specific speed of below
6000. In pumps of this class, the liquid normally enters
the impeller at the hub and flows radially to the

periphery.

Frame Mounted Pumps. A pump design in which the
impeller is mounted on a shaft, held in a bearing frame
and coupled to a motor with a flexible coupling.

Close Coupled Pumps. A pump design in which the
impeller is mounted on the motor shaft.

Mixed Flow Pump. A pump in which the head is
developed partly by centrifugal force and partly by the
lift of the vanes on the liquid. This type pump has a
single inlet impeller with the flow entering axially and
discharging in an axial and radial direction. Pumps of
this type usually have a specific speed from 4200 to
9000. . :

Axial Flow Pump. A pump of this type, sometimes
called a propeller pump, develops most of its head by
the propeliing or lifting action of the vanes on the
liquid. it has a single inlet impeller, with the flow
entering axially and discharging nearly axially. Pumps
of this type usually have a speed above 9000.

Types of Pumps:

Single Stage Pump. A pump in which the total head is
developed by one impeller.

Multistage Pump. A pump having two or more impel-
lers acting in series in one casing.

Single Suction Pump. A pump equipped with one or
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more single suction impellers. »
Double Suction Pump. A pump equipped with or.
more double suction impellers.

Rotary Pumps. A positive displacement pump, con-
sisting of a fixed casing containing gears, cams, screws,
vanes, plungers, or similar elements actuated by rota-
tion of the drive shaft. These pumps are characterized
by their close running clearances and the absence of
suction and discharge valves.

Domestic Water Systems. Water supply pumps for
household and farm use. A pump sold separately as
well as a complete system containing driver, tank, and
fittings. Includes submersible pump systems 5 hp and
under. Submersible pump systems over 5 hp. are
reported as vertical turbine pumps. Excluded are
irrigation pumps, which are reported under industrial
pumps by class and type of pump.

Jet Pump. A pump with built-in jet (ejector) assembly
for either shallow or deep well use.

Convertible Jet Pump. A pump with separate jet
(ejector) assembly which permits installation as or
conversion to either shallow or deep well settings.

Nonjet Pump. An electrical reciprocating piston p
for shallow or deep well use.

Submersible Pump. A pump completely submer

in water (well, pond, reservoir, etc.) which utilizes a
series of impellers and diffusers (stages) on a single
-shaft or a helical rotor positive displacement design
propelled by an oilfilled or water-lubricated motor.

Domestic Hand Pumps, Etc. Hand, windmill, or engine-
driven well pumps not electrically powered.

Oil Well and Oiffield Pumps. Included are pumps
especially designed for oil well and oilfield applica-
tions.

Vacuum Pumps. A device for withdrawing air, gas, or
airgas mixtures from piping systems, enclosed ves-
sels, or enclosed spaces, discharging the air to atmo-
sphere, and removing the moisture.

Compressors. Devices for compressing gases, such
as air, for motive power or natural gas for the transfer
of gas or for the recovery of liquid hydrocarbons.

Stationary Air Compressors. Air compressors intended
for permanentinstallation and which are nottypicalily
mobile.

Portable Air Compressors. Air compressors
are mountable on wheels, skids, or motor trucks so
as to be typically mobite.

Gas Compressors. Engine-compressor units that gen-
erally consist of an integral engine compressor hlock



that houses both the engine and compressor. In such
machines, the engine pistons and compressor pis-
tons are mounted on a common crankshaft.

COMPARISON OF EXPORT, IMPORT, AND
DOMESTIC OUTPUT DATA

The trade comparisons shown in this report should be
considered only as approximations. Several problems
prevent precise comparisons among imports, exports,
and domestic output. These problems include the fol-
lowing:

e Export and import comparisons do not account for the
origin of materials used to manufacture the finished
product. Domestic output includes any goods that
undergo substantial transformation into a finished
product in the U.S., even if the goods are partially
constructed abroad or are constructed of imported
materials.

o There will be a lag between the time a producer makes
or ships a product and the time it is actually exported.
Similarly, there may be a lag between the time a
product is imported and when it enters into U.S.
distribution channels.

The basic structures of these classification systems
differ. The Standard Industrial Classification (SIC) sys-
tem used for domestic output was developed inde-
pendently of the Harmonized System (HS) used to
classify imports and exports. The level of detail pro-
vided by the different systems varies substantially,
reflecting their different objectives. For example, there
are a number of imported commodities that have no
comparable domestic output classification.

e Because producers’ shipments of some commodities
may be used as materials for incorporation into other
commodities, combinations of domestic output data
for such commodities may contain some duplication.

e Import and export data reflect the movement of mer-
chandise into and out of U.S. foreign trade zones, the
U.S. Virgin Islands, and the U.S. customs territory of
the ‘50 States, the District of Columbia, and Puerto
Rico. Domestic output reflects activity in the 50 States
and, only if specified, in Puerto Rico.

® [mport and export data generally do not distinguish
between new, used or rebuilt commodities.

® The valuations of the three data sets differ. Domestic
output is valued at the point of production. It includes
the net sales price, f.0.b. plant, after discounts and
allowances, and excludes freight charges and excise
taxes. Exports are valued at the point of exportation.
Export value inciudes the net sales price or value, and
inland freight, insurance and other charges to the
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export point. Imports are valued at the first port of
entry in the United States. They include the cost,
insurance, freight, duty, and other charges to the
import point.

e Detailed commodity information is not included for
individual export or import shipments at or below a
certain dollar limit. This dollar limit is $2,500 for exports
and $1,250 for imports, except for import of textiles
and textile products, gloves, footwear, and miscella-
neous rubber and plastics products, where the limit is
$250. :

HISTORICAL NOTE

Data on pumps and compressors have been collected
by the Bureau of the Census since 1960. Data on hydrau-
lic fluid power pumps and motors formerly collected on
this survey are now included in the Current Industrial
Report, MA35N, Fluid Power Products. Historical data
may be obtained from Current Industrial Reports avail-
able at your local Federal Depository Library. A list of
these libraries may be obtained from the Bureau of the
Census regional offices:

Office Telephone

404-730-3833
617-565-7100
704-344-6142
312-353-6251
214-767-0621
303-969-6750
313-354-4654
913-236-3728
818-904-6339
212-264-4730
215-597-8313
206-728-5314

Atlanta, Georgia

Boston, Massachusetts
Charlotte, North Carolina
Chicago, Hinois

Dallas, Texas

Denver, Colorado
Detroit, Michigan
Kansas City, Kansas

Van Nuys, California
New York, New York
Philadelphia, Pennsylvania
Seattle, Washington

Historical data are also available on microfiche. For
further information contact the Bureau of the Census,
Data User Services Division, 301-763-4100.

RELATED REPORTS

The Bureau of the Census publishes the following
related reports:

Series Frequency  Title

Current Industrial Reports

MA35D  Annually Construction Machinery

MA35F  Annually Mining Machinery and
Mineral Processing
Equipment

MA35L  Annually Internal Combustion Engine s
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SUMMARY OF FINDINGS

During 1991, manufacturers’ value of shipments of
motors and generators, including interplant transfers,
totaled $7,646.3 miillion, a 1-percent increase above the
revised 1990 shipments of $7,552.8 miillion.

The 1991 data for individual categories of motors and
generators exhibited the following changes: The dollar
value of shipments of fractional horsepower motors
decreased 2 percent, to $3,584.2 million in 1991 from
$3,698.3 million in 1990; integral horsepower motors
and generators showed an increase of 1 percent in the
ralue of shipments, from $1,568.3 million in 1990 to

$1,597.0 million in 1991. The dollar value of shipments of
land transportation motors and generators decreased 1
percent, from $198.6 million to $195.4 miillion. There was
a 13-percent decrease in the value of shipments of prime
mover generator sets sold. In 1991, $1,139.5 million was
reported in this category compared with the $991.9
million reported in 1990. Electric motor generator sets
and other rotating equipment, including hermetics and
parts, showed a 2-percent increase in value, from $1,127.1
million to $1,098.8 million.

A description of the survey methodology and related
information appears on page 10.

Table 1. VALUE OF SHIPMENTS OF MOTORS AND CENERATORS, BY PRODUCT CLASS: 1982 TO 1991
(M{1iions of dollars)
Product
Product description
code P 1991 1990 1989 1988 1987 1986 1985 1984 198) 1942

3621 MOtors 8nd EeNeTALOCS.vetcrnrsvsresscassnarsaacas 7,646.3 7,552.8 7,947.3 7.664.1 6,806.2 6,198.6 6,267.3 6,314.6 5,651.5 5.889.1
36211 Fractional horsepower wotors, excluding

NErMetiCleceeneeracecacecnnacencasssacsaassansan 3,584,211 3,698.3| 4,049.7} 3,983.5( 3,493.8| 3,258.6 | 3,322.3] 3,208.3) 2,912.¢ 2,598
36212 Integral horsepower motors and generators, other .

than for land transportation equipaent.......... 1,597.0] 1,568.3¢ 1,573.5| 1,427.0| 1,249.7 ) 1,191.5] 1,2001.2{ 1,209.3{ 1,134.5 1,409.8
36213 Land transportation motors, generators, and R

control equipmentl ciiveiiiiiiiiiiieneieianeian 198.6 195.4 237.4 190.4 228.6 257.4 473.9 461.0 303.4 «2%.0)
36214 Prime mover generator sets, except steam oOr

hydraulf{c £urbine.ccccvecnvoceasaneccnonaasanscs 1,139.5 991.9 998.0 “956.2 179.4 789.5 699.8 789.3 731.0 RN }

Motoc generator sets and other rotating

equipment:
36217 Fractional 325.4 L4 281.1 250.5 248.7 23t.1 268.4 103.0 260.1 N}
36218 InCegrale. e neerresaseoaanaccnsacccsccsacanans 387.8 359.0 362.7 318.7 282.2 275.4 301.8 343.6 Jio.! LRR NN
)62[9l Parts for otors and £eNErBLOTS-ceccvecacvncannne 413.9 428.4 466.9 2&87.8 2679.6 195.2 (NA) (NA) (NA) e

{NA) Not available.

4
Revigsed by 5 percent or more froa previously published figuces.

1
Prior to 1986, data for product code 16219, parts {of motors and generators, vwere collected only on a partial basis and included with product code 'n’i}

Revi{sed downvard due to reporting ecrrors.

Address inquiries concerning these figures to U.S. Department of Commerce, Bureau of the Ceasus, Industry Division, Washington. 0 C Mooy

or call Robert Wright, 301-763-5573.

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402.
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Table 2. QUANTITY AND VALUE OF SHIPMENTS OF MOTORS AND GENERATORS: 1991 AND 1990
(Value {n thousands of dollars)
1991 1990
Product Product description of 1
code - cospanies Qusntity Valve Quantltyl Value
3621 MOCOTe and CEOBLALOTBeccsacccrosascsssctessscsscessatoccacccnacnssa (NA) (x) 7,646,263 (x) 7,552,788
_ 36211 — |Practional horsepower (excluding hermetics and other rotating equipment). (NA) 282,890 3,584,182 292,579 3,698,323
36211 oM Used {n automobile accessories (excluding starter motors and
generators) 1nclude a.c. 804 d.Covivencnncoccncsccorerercoscecascorsas 13 117,997 890,405 130,849 1,007,954
Used in aircraft and spacecraft (excluding generators):
36211 On O T 22 217 47,516 284 50,500
36211 Op D.c........z........................;... 22 393 85,759 380 88,267
36211 OB Used i{n toys (all sizes, a.c. a0d deCe)eccccciaecosccancas cessacee 1}
36211 Os Used for clock-type suychronous snd subsynchronous timing, a.c snd d.c. 8 } 18,458 12,2714 20,776 12,265
All other uses:
AeCe (DON-COMMCELER) ceooecncctcrossscctccncnssssasassscssasnsossscasn (NA) 116,728 1,875,131 113,391 1,879,162
Single phase or polyphase: 2 2 2 2
36211 x2 Less than 746 watts, under 1 hp (3 d1g1t PS)ecscescccccrcncccanss 6 340 64,600 364 47,516
Single phase: :
Skeleton type shaded polec..ceccccccasccccsccccvacacceccacavsae (NA) 25,388 100,783 23,941 97,286
36211 1A Less than 2.75 inch diameter at widest point... . 10 7,735 37,982 7,101 35,488
36211 1B 2.75 inch diameter 80d OVET.cocssocscccccvosarsan . 4 17,653 62,801 16,840 61,798
Conventional type shaded pole.. . (NA) 48,153 363,549 42,986 340,091
36211 IC Less than 2.5 {nch d1ametercescecsessvaresscassscsnscscnnnnes (p) (D) (D) (D)
2.5 to less than 3.75 fnch diamecer:
36211 10 6 5,845 68,696 5,567 63,161
36211 1E 4 pole 80d OVETesseeccsersossasenan 7 12,077 107,429 12,038 103,765
36211 1P 3.75 to less than 4.375 {nch diameter.coccssccvcscsconsccsncne 4 2,718 34,092 2,774 33,431
4.375 to less than 5.375 {ach dismeter:
36211 16 2 pole and 4 pole ceee 6 2,095 33,052 2,107 31,637
36211 18 6 pole and over.. e 6 .
36211 11 5.375 tach diameter and over. 4 ) ®) (o) (
Permaneant split capacitofe..... .o (NA) 12,346 317,502 13,344 341,763
36211 1J Less than 2.5 inch diameter.... 6 () () (D) (D)
2.5 to less chan 3.75 iach dlameter: .
36211 1K 2 POlectrtcccrensoscascacssasrsrssssnnsovasssssscnsacancane 9 762 18,871 724 15,497
Jea1t 1L 4 pole aNd OVELscencesacasescncscsvessasscnnsvssassancosnns 9 990 18,622 1,410 24,423
3.75 to less than 4.375 tach diameter:
36211 1M 2 POleessacacarssosscnnane 3 67 2,714 103 3,826
36211 IN 4 pole 8N OVELscccereverresanosssssscsescavessccasacsoncns 8 667 13,112 770 13,319
4.375 to less than 5.375 iach diameter:
36211 10 3 (D) (D) (D) (D)
6211 1P 9 899 17,099 716 18,607
36211 1R 6 pole aNd OVerierecrcncsacnarccasccvesassssescacsscsnanansn 8 834 22,173 964 23,503
5.375 to less than 6 fianch diameter: 3 3 3 3
36211 18 Less than 746 watts, under 1 hp (2 digit FS)eeevcveasccuaas 11 7,098 212,756 1,870 231,494
36212 1A 746 watte and over, | hp and over (2 digit FS) (see code
36212 X&) eeesovecoooonnsasecoctcessanncacssscoseannoannons 3 %) ¢4) %) 4)
6 tach diamecer and over:
36211 1V Less than 746 vatts, under 1 hp (2 digit FS)evevnravcnncnn. S [€)) (3) 3) 3)
36212 1B 746 watts and over, 1 hp and over (2 digit FS) (see code
36212 X4)... 4 %) ) %) Q)
CApACLEOr STACL.ceocancansans .. (NA) 7,031 218,736 7,703 218,041
36211 12 Less than 2.5 inch diaveter.......... .o 4
36211 13 2.5 to less than 3.75 fach diasecer.. . 8 } 5.416 111,833 3,758 118,253
36211 14 3.75 to less than 4.375 {inch dfameter. .o b ph) 49,913 737 50,294
36211 15 4.375 to less than 5.375 inch diametef.ceccvescecevennans 7 391 16,578 404 17,112
5.375 to less than 6 tach dlaveter:
36211 16 Less than 746 watts, under 1 hp (2 digit FS)..cueceeanan 6 265 15,860 274 11,576
36212 1C 746 watts and over, 1 hp and over (2 digit FS) (see
code 36212 X6)euonnnnnn teaerreecisesetatreratenaanans . 5 “) “ “ “
6 inch diameter and over: .
36211 18 Less than 746 watts, under 1 hp (2 digit FS)eeeenceonnn 7 226 24,550 530 20,804
36212 1D 746 watts and over, 1 hp and over (2 digit FS) (see
code 36212 X&) . .. 7 4) 4 ) 4
Split phasei.ccceeacccstonscasnacns . (NA) 9,403 293,902 10,529 322,097
36211 32 Leas than 2.5 lach diageter..eccceaes . 1 .
36211 33 2.5 to less chan 3.75 fach diaveter.. . 4 v 1,855 1 L3
36211 348 3.75 to less than 4.375 tnch diamecter.. ceenoee 3
36211 35 4.375 to less than 5.375 nch d1amETersesesnseseruneeanns 6 1,966 38,570 2,009 38,970
5.375 to less than 6 fnch dizmeter:
3621t 36 Less chan 746 watts, under | hp (2 digit FS)eeeeeecuoaans 9 (D) (D) (D) (D)
36212 3E 746 watts and over, | hp and over (2 digit FS) (see code
J62E2 X&8)eeenaaancsannrccacsaceassnncosonncraassosnsrnsacns 4 “ (“) “) (“)
6 fnch diaseter aad over:
36211 38 Less than 746 watts, under | hp (2 diglc FS)e..eavnnnas . 5 (D) (D) (D) (D)
36212 3F 746 watts and over, 1L hp and over (2 digit FS) (see code
36212 X&) eenervennrennonnes ceevens 2 “) %) “) “)
All other single phase........ cees nesceens (NA) 12,565 402,018 12,854 403,736
36211 42 Less than 2.5 {nch diameterse.cesovrcacansannoncacanas .- - - - - -
36211 4) 2.5 to less than 3.75 inch dlaceter.. . 1 N
36211 44 3.75 to less than 4.375 inch diameter..... . 1 } (D) (D) (D) (D)
36211 45 4.375 to less than 5.375 fnch dlametef.cacconnccecaceaanses 3
5.375 to less than 6 inch diameter:
36211 46 Less than 746 watts, under 1 hp (2 digit FS)eouiencacn.nn. 4 (D) (D) (D) {0)
36212 4G 746 watts and over, | hp and over (2 diglit FS) see code
JO2I2 Xb)eurananannanarns P 3 “) “) (%) “)
6 {nch dlamcter and over:
36211 48 Less than 746 wvatts, under 1 hp (2 digle FS)eececnonnnnn. b 6,976, 227,083 7.371 249 ,88)
36212 4H 746 watts and over, | hp and over (2 diglt FS) see code
362E2 X&) uvneinaeuaroneeronassensonesnsnnsasnssenaaneans ) “) 4) ) )



Table 2. QUANTITY AND VALUE QF SHIPMENTS OF MOTORS AND GENERATORS:

(Value 10 thousséods of dollars)

1991 AND 1990~-Contiaued
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1991 1990
Product Product description of 1 1
code _ cospanies Quantity Value Quantity Value
Practional horsepower (hermetics snd other rotating equipment)--Continued
All other uses--Continued
A.c. (non—commutated)——Contiaued
Single phase or polyphsse~—Contiaued
Single phase——Continued
Polyphase (sefvo and NON=BIVO)i.cicecsastsccarceavrcncsssnscsce (NA) 1,502 114,041 1,670 108,634 -
Synchronous stepper motors:
36211 51 Less than 3 {nch diameter.ccccveceacccaceesssccccsacaccnnse 8
36211 S2 3 to less than 4 fnch diaseter coe 2
36211 53 4 to less than 6 inch diameter.. 3 732 40,690 s 84,743
36211 S& 6 inch diameter 8nd OVeTeccvsocacsososrrasasossscsscanansse 1
All other polyphase:
Servo (induction rotor):
36211 5M Less than 4.375 inch diametercccccscaces 3
36211 SN 4.375 to less than 5.375 inch diameter.. 2 141 14,695 135 11,956
36211 50 5.375 inch dismeter aud OVer.ccccsccccevssacorcccscncanse 2
Non-servo:
36211 s5p Less than 4.375 inch dismeter.cccercacccsccccaes 9
36211 5R 4.375 to less than 5.375 {0ch d1aNECEr..vecenrereacecasns 6 } 31 8,662 n 2,971
5.375 to less than 6 inch diameter:
36211 5T Leas than 736 watts, under 1 hp (2 digit FS)eeceseccore 10 247 22,758 246 22,068
36212 SI 746 watts and over, 1 hp and over (2 digit FS) (see
c0de 36212 X5)eseessacccssressccscsncceanassonssassaas s %) %) %) (%)
6 tach {dameter and over:
36211 SV Less than 746 watts, under ! hp (2 digit FS)ecievoceses 8 331 27,236 339 26,896
36212 5J 746 watts and over, 1 hp and over (2 digit FS) (see
code 36212 X5)euseeecareesrsonnoons 6 %) %) Q)] )
D.c. or universal amotors by case size (NA) 29,097 613,097 26,899 600,175
Less than 4.0 inch diameter.icccscscaccaccs 43 28,746 349,591 26,532 333,768
4.0 fuch diameter and L R eRREEEERL L RE TR RS LR LR 12 349 263,506 366 266,407
By commutation:
Mechanically commitaced (brushes, £or example)e..oeeecescncececosas (NA) 17,909 339,244 16,680 316,188
Cased or sleeved:
36211 6E Less than 2.875 L{nch diametefieccccoscscacccccossssessocnsscaans 17 3,007 42,559 3,575 42,265
36211 6F 2.875 to less than 3.188 inch diameter. .o 11 1,224 24,310 1,263 26,373
36211 6G 3.188 to less than 3.563 fanch diamefer..cceccnccccaccsccsccnsss Y 116 6,665 88 5,029
3.563 inch diameter and over:
36211 64 Less than 746 watts, under 1 hp (2 digit FS)eveenrrnocacnananan 9 (D) (D) [6:}} (D)
36212 6K 746 wattg and over, 1 hp and over (2 digit FS) (see code
36212 X6)euearooraciosesracsonocaaveasarssnssntnssosesssacsaes 4 Q) %) (O} %)
Uncased:
36211 6J Less than 2.875 inch diameter..ceccceeccicccacscaccrccsccaccens 9 5,403 45,586 4,323 37,728
36211 6K 2.875 to less than 3.188 {nch diameter... & N
36211 6L 3.188 to less than 3.563 inch diameter... - 1,932 157,815 7,279 149,047
36211 6M 3.563 to less than 4.375 {nch diameCelecccsccssenccncccncsconns 4 ‘}
4.375 inch diameter and over: .
36211 6N Less than 746 watts, under 1 hp (2 d1giC FS)eeeeecsaceancanas, 2 (D) (D) (D) (D)
36212 6L 746 watts and over, 1 hp and over (2 digit FS) (see code
36212 X6)eeunoenneosnrentansonanesesaancanactiotonsesoasnann 1 (4 %) %) %)
Permaneat magnet (brushes)...eceeeveeceierncannns. deesesternneasonn (NA) 10,560 232,526 9,658 244,153
Servo:
36211 &F Less than 2.0 inch diametefs........ ?
36211 8¢ 2.0 to less than 4.0 {nch diameter.. 10 } 2.833 33,528 oz 48,013
36211 8H 4.0 inch diameter and OVefeseccrceacrcacaarvaacveccsccsncnsnnnny 5 16 10,026 20 10,949
Non-servo:
36211 BI Less than 2.0 inch diametercceesccasccaas Pesasesvesacertannenaa " 8
36211 83 2.0 to less than 4.0 inch diametec.. 20 } 6,910 124,237 6,759 132,906
36211 8K 4.0 fnch diameter and OVeficvecocccvresassaasrnsscsncasansan 1 166 22,882 203 29,051
Wound field:
36211 8L Less than 2.0 inch diametersi.cicecanaasns PPN - - - - -
36211 84 2.0 to less than 4.0 inch diameter.. ceees 8
36211 8N 4.0 inch diaveter and overecacecsrcaneane 7 }' 633 1 19,853 155 .23
Electronically commutated...ceoeeccenccccnncaance PR veeesnnas (NA) 628 41,327 561 39,834
Stepper:
36211 91 Less than 3 inch diameters.ceeccnuacnnans verseecseseccaceeaans 6
36211 92 3 f{nch diameter and Overicccesveasnonnn veeensteaaes creervnoan ] } 320 23.550 351 22,572
All other:
Servo:
36211 93 Less than 4.375 {nch dlameter. s .soveniavernroctacnonnnnanns 4
36211 94 4.375 to less than 5.375 {nch diameter.. 1 } 18 6.333 2 7.88%
36211 95 5.375 fnch dlameter and OVeCicessocuasn ceen 2 (D) (D) (D) (D)
36211 96 NON=8@TVO0.ccansacncsaacassannaaann erieasececesean cetaeeneena 5 {0) [$:3) (D) (D)
36212 -- {Ilntegral horsepower (excluding hermetics and other rotating equipment)... {NA) 7,039,978 1,596,915 7,026,382 1,568,326
36212 04 Used {n alcrcraft and spacecraft (exclude generators).....cuvenencaonnan 4 10,905 38,597 12,742 38,621
All other uses:
A.c. (non-commucated). tessiravesreruraesrentarrsonnn (NA) 4,140,416 1,286,729 4,209,128 1,262,19)
MOTOTS e eatrocosansossasanssscaansacaassaenssousnasenssracnas tereeen (NA) 2,111,211 140,326 2,202,929 146,141
Single phase:
- 36211 W Less than 746 watts, under 1 hp (3 digit FS) (see code
J62E1 X2)eernienronnnennnnann J N P 3 (2) ) ) )
36212 12 146 watts and over, | hp and over (3 digit FS)..... . 10 147,637 33,116 148,437 13,001
16212 X4 746 watts and over, | hp and over (2 digic FS)... . (NA) 1,963,574 107,210 2,054,492 i1),140
Polyphase induction (exclude synchronous)........ (NA) 1,943,021 914,898 1,912,999 813,805
All ootors, Including engery efficlent (EE). .. ccenneanaian.., (NA) 1,947,691 945,248 1,917,813 907,31
36211 1X Less than 0.746 watts, less than | hp (3 digit FS) (see code
12T T 3 3 T 3 ) ) ) (&3]
36212 X5 746 vatts and over, | hp and over (2 digit FS). . {NA) 350,879 37,312 379,546% «3. 2N
36212 15 0.746 to 3.371 kW, 1 through 5 hp. .ot iinaeeniinnnenas [B] 839,804 142,880 711,539 137,30
36212 16 3.731 to less than 14.921 K, greater than § through 20 hp... 14 482,469 153,120 593,496 [REFCPEY



Table 2. QUANYITY AND VALUE OF SHIPMENTS OF MOTORS AND GENERATORS:

{Value 1o thoussnds of dollars)

1991 AMD 1990~—Continued

See [ootnotes at end of table.
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1991 1990
Product Product description of 1 1
code companies Quantity Value Quantity Valye
Integral horsepower (excluding hermetics and other
rotating equipment-—Continued
All other uses—Continued
A.c. (non-commutated)-—Continued
Motore-Continued
Polyphase {nduction (exclude synchronous)--Continued
All motors, including engery efficient (EE)—Contianued
36212 17 14.921 co less than 37.301 kW, greater than 20 through
cesseecaccsecsssevtarreestasantsesrarnsestren 15 132,852 118,621 126,993 104,724
36212 18 37.301 to less than 74.601 kW, greater than 50 through
100 Dpecesscasessssosccasassracsrcanscsnssacsssncanscacsras 15 39,687 90,782 35,179 78,077
36212 19 74.601 to less than 149.201 kW, greater than 100 through
200 hpeesenes g 17 29,521 117,976 28,546 112,708
36212 20 149.601 kW to less than 371.001 kW, greater thaa 200 through .
500 Dpesceecscsreacseucnrsescasceasconsacasscnoscsassasasane 18
36212 27 373.001 to less than 746.001, greater than 500 through } 15,670 164,095 15,593 159,573
1,000 hp.... A 10
36212 28 746.001 to less than 1,865.00% kW, greater than 1,000 through
2,500 Mpecocscascassassaasnsorescscsscoocscssscsansssssccnas 5
36212 29 1,865.001 kW and over, greater than 2,500 Bpeeeeeeeeseneenans 4 ? 2,139 90,047 2,109 83,557
Energy efficient wotors (included in product code 36212 15~
36212 19 abOVE)eeeccrccscnvrcsonssanscnvosesosarsastascrsessassos (NA) 253,848 146,190 235,554 139,161
36212 2K 0.746 to 3.371 kW, 1 through 5 BPecceeceeresovsosverrsssscorrves 8 61,657 34,041 57,710 30,878
36212 2L 3.731 to less than 14.921 kW, greater than 5 through 20 hp....... 8 131,106 40,131 125,687 38,595
36212 2 14.921 to less than 37.301 kW, greater than 20 through 50 hp..... 8 39,740 27,014 31,784 27,625
36212 2§ 37.301 to less than 74.601 kW, greater than 50 through 100 hp.... 8 13,124 22,358 12,620 21,221
36212 2P 74.601 to less than 149,201 kW, greater than 100 through
200 BDecssascnsecsccssvassossnsossasansasssssancssnccscssssasssns 8 8,221 22,646 7,153 20,842
Synchronous (servo and aoa-eervo).. . (NA) 4,670 30,350 4,819 33,566
36212 31 Less than 149.201 kW through 200 hp. . 4
36212 32 149.201 and over, OVEr 200 Mpeesecsssesasesesasanssosasesasasane 4 4,670 30,350 4,819 33,566
A.c. generators (for facernal combust{on englaes).cececcccccsoccans (NA) 76,844 170,805 83,559 175,115
36212 36 Less than 1.5 kva... B 3
36212 37 1.5 to less chan 5 kva . 6 } 36,930 14,710 43,259 15,595
36212 38 5 to less than 15 kva.. . 14 10,956 19,210 9,102 16,486
3sz12 39 15 to less than 40 kva. 8
36212 81 40 to less than 75 kva. . 7 } 12,827 43,878 14,667 45,989
36212 42 75 to less than 200 kva. . 7
36212 43 200 to less than 375 kva. - 6 } 7.1 2,01 7,741 3.119
36212 44 375 to less than 750 kva. . 6 6,617 36,833 6,747 38,390
36212 45 750 to less thaan 1,250 kva.. . 4
36212 46 1,250 to less than 2,500 kva .o 4 2,203 35,153 2,043 35,536
36212 &7 2,500 to less than 10,000 kvlecccocaae ceas 4
36212 48 10,000 kva 80d OVeCeveccssvsacscvasosacnsaassaconsssccsansscassane - - - - -
D.c. motors and generators (exclude all arc welding and dbattery
charging generators for internal combugtion englnes)cceccveaccaasn (NA) 2,888,657 271,589 2,804,515 267,512
Hotors and generators:
0.746 to less than 3.375 kW, 1 through 5 hp:
36212 61 PErDANENE DAGNEL.ccesecsansratoaanansaraserssrscsrasassnsccssannoss 8
36212 62 8 2,700,154 103,893 2,658,223 106,538
36212 63 Other (facludes universal and electric commtated). 2
36212 X6 746 watts and over, 1 hp and over (2 diglt FS)eecacvecencas (NA) 63,861 14,469 39,506 10,074
36212 64 3.731 to less than 14.921 kW, greater than 5 through 20 hp..... ?
36212 65 14.921 to less than 74.601 kW, greater than 20 through 100 hp.. 3 114,367 46,453 96,310 44,908
36212 66 74.601 to less than 149.201 kW, greater than 100 through 200 hp 3
w2 0 aann o tens chen 313,000 W, geeates hun 200 cheor | WL ons | e[ o] oo
- 36212 68 373.001 k¥ and over, greater than 500 hpececcccecerccccnccccees 3
36213 -- { Motors and generators for land transportation (including those used in
associated control equUIpPmENT)ecscecacionaccatsccncecccsssassasesacscncan {NA) 535,401 198,645 537,880 195,425
36213 01 Used for trolley cars, trolley coaches, rapid traasit cars, trolley
locomotives, third-rail locomotives, multiple unit cars for railway
service, and mining 10CODOLIVES.cccresiecrseccccsscesscccsancacacncass 3
36213 21 Used for gasoline-electric and diesel-electric buses, trucks, locomo-
tives, a0d ALl CBCB.vrevececteannacacancscrscccssasvoncsnssncaacsnnas & 535,401 198,645 537,880 195,425
36213 41 All other types of land transportation........... “eeesracvecsssscanonan 4
36214 -~ | Prime mover generator sets, except steas or hydraulic turbine and
electric motor-driven gGeNETALOr BECB.rccrccasconaas Neseteccdnssescsasans (NA) 343,317 1,139,465 351,710 991,905
Cas/gasoline engine-driven generator sets, a.c. and d.¢. Ooutputecec.a.. {NA) 298,939 259,685 _ 315,399 260,826
36214 03 Under 1.9 KVB.cvsevascancrovacsoavsstascsanvsncnnne 8 .
36216 04 1.5 to less than 5 kva. 21 | 260,899 123,132 238,374 133,674
36214 05 5 to less than 15 kva... cdssssenscarannan 23 48,354 66,283 47,231 66,1780
36214 07 15 to less than 50 kva.. seeeosessvessrecnranerossanavees ey 19 4,957 23,894 5,431 23,329
36214 08 50 to less than 100 kvaiiieenseonaarnencnens ceseanvaareesns 14 4,186 15,875 4,037 17,189
36214 10 100 to legs than 500 kva..cvevacnones .. 12 457 8,601 208 7,828
36214 12 500 to less than {,000 kvas.eonuvoans . S
16214 13 1,000 KVa 80 OVErseaaxonnnnvennnnnes . 2 86 21,900 8 12,226
. Diesel englne-driven generator sets, a. . (NA) 44,178 879,780 36,371 131,079
36214 41 Under 19 KVaceeiiieenaoonosonasrsnssoaaauny - 22 16,236 85,551 §1,138 66,061
36214 42 15 to leas than 50 kva.. 27 5,863 48,842 4,914 37,89t
36214 43 50 to less than 10V kva. - 30 4,569 46,333 4,058 47,274
36214 &4 100 to less than 200 kva.. . 29 4,646 68,509 5,263 74,048
36214 45 200 to lese thaan 400 kva.. . 28 6,238 110,271 5,101 141,804
36214 46 400 to less than 600 kva.. 20 2,179 76,481 1,559 50,860
36214 47 600 to less chan 800 kva.. B 19 1,285 66,332 1,178 53,619
36214 48 800 to less than !,000 kva... 15 1,024 18,524 981 61,084
36214 49 1,000 to less than 2,000 kvs... . 15
36214 50 2,000 to less than 3,000 kva..... s ? } 1,430 a7, 301 1,204 127,987



Table 2. QUANTITY AND VALUE OF SHIPMENTS OF MOTORS AND GENERATORS:

(Value {n thoussnds of dollars)

1991 AND 1990-—Conticued

— 1991 1990
Product Product description of 1 n
code - companies Quentity Value Quantity Value
Prime mover generator sets, except steam or hydraulic turbine and
electric motor—driven generator sets—Continued
Diesel engine-driven generator sets, s.c. and d.c. output—Continued
36214 S1 3,000 Kva 804 OVEL.cacecaeasesecosstsnteastsecscssssatosenstscscensns 3
Dual fuel (oil and gas) engine~driven gensrator sets, s.c. and d.c. s s s s
outputs 608 71,636 995 70,521
36214 52 Under 2,000 KV@ecreosesesconassesscnsscssvvoccassscsscocosaosrvansscna 1
36214 53 2,000 kva g0d OVELesctccscnssscscasccasacns . 1
35111 90 Gas turbine-driven generator sets (all sizes)... . ces 8 (6) (6) (6) (o)
36214 75 Other generator set unite excluding electric motor-drivea generator
BELBecerereencnarsorsasosnvesarsacassesvsssssssssersratnsecsrossansves 4 &) (&) &)} )
36217 8,9 | Electric motor—driven generator sets, other rotating equipment, and parte
£0r BOLOrs ADd EENATECOLBecstcerssosevsensassssssnaasassassessntssnsssesy (NA) x) 1,127,056 (x) 1,098,809
Electric motor—driven geunerator sets (including dymamotors, couverters,
inverters, and frequency changers):
6218 11 Syachro converters sad double current gemeratars, 746 watts or more.. 3 2,414 9,101 2,563 9,422
Other motor generator sets:
36217 21 A.c. and d.c. oufput rated at less than 746 Vatl8ecescervoceraccscnce 9 13,649 5,027 24,169 7.217
A.c. and d.c. output rated at 746 watts or oore:
A.c. output, based on the rating of the largest a.c. generator:
36218 32 746 vatts to less than 150 kWeeveveorncavasnces 15
36218 33 150 KN A0 OVETeeseacecsnsasasanraannances 8 } 10,248 40,609 11,634 48,016
D.c. output, based on the rating of the largest d.c. generator:
36218 4 746 watts to less than 170 KWeceveecercecavccanccnncansncaanvsans 3
36218 36 170 %W and OVETecevcvccanrcaane i }' 720 29,634 1,314 26,31
Other rotating equipment:
36217 S3 Bate generators, cesolvers, and combfnations (less thaa 746 wacts). 12
36217 57 Synchro—Cype coMponents, less Chan 746 WATESeseesrsscesverssecsess 4 } 234,924 92,028 244,074 90,057
All hermetic motors: 7 ;
36217 97 5.5 inch etator core dismeters, and emaller..cceeas 6 8,805 203,849 8,227 183,422
36218 97 Over 5.5 inch #tator core diameter.caccccrvscccseoscssacccassscanacs 9 7,915 265,273 6,863 240,545
All other rotating equipmeat:
36217 98 Bated at less than 746 VaALLScc.ecsarevccsscsssosesscarssncncacnsons 8 {x) 24,454 (x) 30,733
36218 98 Rated at 746 watts or wore.. . ces 7 (x) 43,176 {x) 34,694
Parte for motors and generators regardless of output rating. cee (NA) [¢9] 413,905 (x) 428,391
36219 %0 CORMILALOLBaceesccsecsassossoannsosasssarscoan evessanasecas P 15 (xX) 129,623 (x) 126,338
36219 59 Land transportation.. P 8 x) 25,342 x) 29,077
36219 93 ALl OCRET PATLBecocesrsnroncnensssssancssanrssasosssnsssssnssssssanse S2 (x}) 258,940 (x) 272,976
~ Represents zero. FS = frame gize. (NA) Not available.

(X) Not applicable.

(D) Data withheld to avold disclosing figures for individual companies.

lT'ne unit of measure shown for Fractional horsepower (excluding hermetics and other rotating equipment) is in thousands of units and Integral
horgepower (excluding hermet{cs and other rocating equipment) in number of units.
2Data are included in produce class 36211,
4Data for SIC 36211 1U are included in 3621l iS.
Data are included in product class 36212.
Data for dual fuel generator sets (over 2,000 kW) includes figures for other generator sef units.
Figures for code 35114 90 covering gas turbine-driven generator sets are not included in any of the total figures to avoid disclosing the
operatioas of individual coampanies.
The uanit of measure for this data {s in aumber of untcs.
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Table 3. QUANTITY AND VALUE OF TOTAL SHLPMENTS AND INTERPLANT TRANSFERS OF MOTORS AND GENERATORS, AND
PRODUCED AND INCORPORATED INTO OTHER PRODUCTS AT THE SAME ESTABLISHMENT:

(Quantity 1o thousands of units; value in thousands of dollars)

QUANTITY OF MOTORS AND GENERATORS
1991 AND 1990

Totsal shipments,

including interplaat ) P
Product description transfers Interplant transfers and
Product por:
code Quaatity Value Quantity Value | (quantity)
1991
3621 Motors aad generatars:
6211 -- Fractional horsepower motors (excluding hermetice)eceesescceccosccncscaccsanacas 282,890 3,584,184 63,188 782,662 10,663
36212 -~ Integral horsepower motors and generators (excluding her®efice)eseecccveccacasvas 7,040 1,596,915 2,490 58,228 1,199
Alternatiog current:

16212 00 Polyphase, 1aduction grester thant ! Rpecvccccccvoccascnnansscessvcnvscnvsons 1,592 877,521 11 9,409 9
36212 xx OtREleeceesocsassrsssecsnesseasscssascsessssncssssacsssassvssasssssacssose S,448 719,394 2,479 48,819 1,190
36213 — Motors and genarators for land transportation equipment.cccceccccancocccsncesens 535 198,645 181 8,533
16214 — Prime @over generator sets (except steam and hydraulic turblne)ececcecscveancass 343 1,139,465 * (0)
36217 — Electric motor generator sets and other rotating equipment (fncluding hermetics)

with power rating less than 746 waCCEecccosceuccscssoccscscssssrcsssassoasscane ¢ ¢] 325,358 4,240 49,488 (D)
36218 — Electric motor generator sets and other rotating equipment (including hermetics)

with a power ratiag of 746 watCS OFf @OL@cccscacrvanee {x) 387,793 (D) 67.480 )
36219 -~ Pacrts £or motors 8nd generatofS.cccacecoscocsavconscs (x) 413,905 (x) ’ (®

- 1990
3621 Motors and generators:
3621t — Fractiooal horsepover motors {excluding hermetics)ecceccacocraaes 292,579 3,698,323 74,495 877,732 13,269
36212 — Integral horsepovwer motors and generators (excluding hermetics)ececsecccccscnnne 7,026 1,568,326 2,441 55,727 1,085
Alterasting curreat:

36212 00 Polyphase, fnduction greater than 1 hpecccccacecnsesacectccosccncorensccasns 1,533 830,572 6 4,641 &
36212 xx ONEleacacroonsscatonarseanssscesaassecccsrancssssaasssnanssssacacsosssasnes 5,493 737,754 2,435 5t,086 1,081
36213 — Motors and generators for land transportation eqUipBentecscccsssssseccssassssvss 538 195,425 170. 17.064 (0)
6214 — Prime mover geaerator sets (except steam and hydraulfic turbine)ecccececsseccecase 352 991,905 *
36217 — Electric motor generatoc sets and other rotating equipmeat ({including hermetics)

with power rating less than 746 wabt#ecoceorcrecoccreesneesrcesasennansasasases (x) 311,430 4,968 44,575 (D)
36218 -~ Electric motor generator sets and other rotating equipment ({ncluding hermetics)

vith & pover rating of 746 WALLS OF @OTE.ccceceseecnceesavesasosascssoanasssans (X) 358,988 (D) } 69.826 )
36219 — Parts £or mOLOrs and GENErator®.ccreccessscseassscssnssanssssncronncnnnsvancrscs {x) 428,391 (x) '

(D) Data withheld to avoid disclosing figures for fndividual companies.
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Table 4. COMPARISON OF VALUES OF SHIMMENTS, INCLUDING INTERPLANT TRANSFERS, OF MOTOES AND CEMERATORS, AS

REPORTED IN THE MA3GH, THE 1990 AMNUAL SURVEY OF MANUFACTURES, AND THE 1987 CEZNSUS OF MANUFACTURES

(Value {n thousands of dollars)

1990 1987
Annual Survey
Product description of Manufactures
Standard
Product error of Census of
code MAIGH Value estimates MAJGH | Manufactures
3621 MOtors and geNErALOTE.ccsescevarsenceescersccesssssanancnccsssan (NA) 7,846.3 1 (NA) 6,982.9
36211 Fractional horsepower motors, excluding hermet{coiccecncccrcccee 3,698.3 3,519.0 2 3,493.8 3,479.0
36212 Integral hOrsepover BOLOTS.cecccccccsssesorerscrssnscasasrcnssos 1,568.3 1,687.4 2 1,249.7 1,293.5
36213 Land trsasportation wotors, genecators, and control equipmeat
ADd PACLBesveavcccscccacvssssaserosscsscssoccccassnsasccnsacacs 195.4 208.7 5 228.6 233.1
36214 Prime mover generators sets, except stesam or hydraulic turbine.. 991.9 983.5 1 779.4 787.7
36217 Motor-generator sets and other rotating equipment {fractional).. 311.4 259.8 1 248.7 237.9
36218 Motor~generator sets and other rotating equipment (lategral).... 359.0 325.2 1 282.2 296.8
36219 Motor, generator, and MOTOr—generator $€L PAItS.-sccccsccsccccns 428.4 483.2 4 “479.6 535.0
36210 00| Motors and generators a.s.k., typically for establishmeats with
20 employees or more (see nqte)................................ 27.9
1 . 1
36210 02| Motors and generators n.s.k., typically for establishments with M 386.7 2 S
less than 20 employees (8€€ DOLE)eicesveteccccasassvaccessnncns 92.0
Note: In the census of manufactures, shipmeats dats for establishments of emall single-unit companies with up to five employees were estimated

from adainistrative records data rather than data actually collected from respondents.

developed for each industry, and shipments figures are included in codes ending with "“002."

Exployment cutoffs used for administrative records were
In both the 1987 and 1981 Censuses of Manufactures,

products not completely identified on standard forms were coded in appropriate product classes (five-digits) followed by "00" or, in some cases,
in appropriate product groups (four-digite) followed by "000."

(NA) Not available. n.s.k. Not specified by kind. rkevised by 5 percent or more from previously published figures.

1

records.

See note above.
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Available only from the annual survey of manufactures and the census of manufactures.

Most of these data are derived from administrative



Table 5. SHIPMENTS, EXPORTS, IMPORTS, AND APPARENT CONSUNPTION OF MOTORS AND GENERATORS: 1991 AND 1990
(Quantity in thousands of units; value 1a $1,000)
Exports of
Manufactucers'’ domestic Percent
shipments merchandisel 2 exports to Imports Percent
Product description _ manufac- for Apparent | {mports to
Value Value | Eatimated turers’ consump- consump- apparent
Product £.0.b. at | prod *| ehip tionl 4 tion3 | consumption
codel Quancicy plaat pore value3 (value) (value) (value) (value)
1991
36211 Fractional horsepower wotors and
generators, except hermetics.ccsceves 282,890 § 3,584,182 302,763 281,660 7.9 966,801 | 4,269,323 22.7
36212,3 Integral horsepower motors and generators... 7,578 | 1,795,560 397,204 369,519 20.6 468,163 | 1,894,204 24.8
36214 Prime mover generator sets, except stess
or hydraulic and electric motor driven:
GCas/gasoline driven:
Less than 5 kva (36214 03, 04).... 241 123,132
S kva and over (36214 05-09)csaecccncacs s7 106,052
Diesel engine-driven:
Less than 400 kva (36214 &41-45)cccvecens 38 419,506
400 kva to less thaa 1,000 kva * > 751,491 699,112 67.4 287,346 625,552 46.0
(36214 46=48)ccccvracccartcscacccssaann
1,000 kva and over (36214 49-51)........ 591 388,638
Other (36214~75)cccccccccccccccccvsocsncns (x) [¢3)
36217 8,9 | Electric motor—driven geanerator sets,
heraetics, other rotating equipment,
and parce:
Synchronous converters, double curreat
generators, and electric wotor—driven
generator secs (36217 21, 36218 11-36)... 17 43,762
Hermetic motors (36217 97, 36218 97)...... 16,720 469,122
27,298 25,395 3.8 23,264 670,411 3.5
Other rotating equipment (36217 53, 57,
98, 36218 98)ecvccccnstacscecccnroncacnne (x) 159,658
Parts for all electric wotors and
generators (36219 59-95)6...c.cciuiiaicnn, (x) 413,905 537,288 499,839 20.8 382,000 296,066 29.1
1990
36211 Fractional horsepower motors and
generators, except hermeticS.cecorsea 292,579 | 3,698,323 265,240 239,671 6.5 836,142 | 4,294,794 19.5
36212,3 Integral horsepover motors and generators... 7,564 | 1,763,751 369,329 333,726 19.0 495,770 | 1,925,795 25.8
36214 Prime mover generator sets, except steam
or hydraulic and electric motor driven:
Gas/gasoline driven:
Less than 5 kva (36214 03, 04)..cucvuaas 258 133,474
S kva and over (36214 05-09)..... ceevens 57 107,298
Diesel engine-driven: .
Less than 400 kva (36214 41-45)..c0een.. 30 367,078
400 kva to less than 1,000 kva 515,243 465,574 51.7 293,478 729,234 40.3
(36214 46=4B)uccccrncsscrcancoccsncnnne
1,000 kva and over (36214 49=51)e....... 49| 293,480
Other (36214-75)ccvccenscaasccccccssnsanns (x) (x)
16217 8,9 | Electric motor-driven generlto& sets,
herpetics, other rotating equipment,
and parts:
Synchronous coaverters, double current
generators, and electric motor-driven
generator sets (36217 21, 36218 11-36)... 28 42,950
Hermetic motors (36217 97, 36218 97)...... 15,090 423,968 26,456 23,904 3.9 25,830 626,328 4.2
Other rotating equipament (36217 53, 57,
98, 36218 98).cucecnnn teeceerenaanas x) 155,484
Parts for all electric motors and
generators (36219 59-95)6..... ceseenenons (X} 428,391 418,912 378,529 88.4 358,364 408,226 87.8

Note: Begioning in 1989, data for exports and imports are being classified under a new har&onlzed systeo for better comparability.

{X) Not applicable.

|For comparison of SIC-based product codes with Schedule B export numbers and HTSUSA faport numbers, see cable 0.

Source: Bureau of the Census Repoct, EM 545, U.S. Exports.

Includes duty.

These values were derived by use of adjustment factors to exclude freight, insurance, and other charges fncurred in moving goods to the port of

export. This adjustment {s made to convert the values to an approximation of the producers’ value of exported goods.
based on data for 1989 which are published in Exports From Manfacturing Egtablishments, AR89-1, appendix B.

thie report is 0.9303.

Source: Bureau of the Census report IM 145, U.S. lmports for Consumption.

sApparent consunption {s derived by subtracting exporte from the sua of manufacturers' shipoents plus {mporcs.
The data shown {n this grouping may not be strictly comparable due to the non-gpecific nature of the ftem descriptions.
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Table 6. COMPARISON OF STANDARD INDUSTRIAL CLASSIFICATION-BASED PRODUCT CODES WITH
SCHEDULE B EXPORT NUMBERS, AND HTSUSA IMPORT NUMBERS: 1991
Product _ Export lmport
codel Product description aunber number3
(8501.10.2000
8501.10.4020
8501.10.3000 ‘8501.10.6060
8501.10.4040
8501.10.4040
. 8501.10.4060
8501.10.4060
8501.10.4080
8501.10.4080
8501.10.6040
8501.10.6020
8501.10.6060
8501.10.6040
: 8501.10.6080
8501.10.6060
. 8501.20.2000
. 8501.10.6080 11 g54) 504000
36211 Fractional horgepower motors and generatorBeccsscccscscese ﬁ 8501.20.2000
8501.20.5000
8501.20.3000
8501.31.2000
8501.31.2000
8501.31.4000
8501.31.3000
8501.31.5000
8501.31.8000
8501.31.8000
8501.40.2040
850 8501.40.2040
1.40.3040
8501.40.4040
8501.51.2040 0.5040
8501.51.3040 | | 8301-40-5
\ 8501.51.2040
8501.51.4040
\ 8501.51.5040
(8501.20. 6000
-, 8501.31.6000
8501.20.6000 | |8501.32.2000
8501.31.6000 | }8501.32.4020
8501.32.2000 | [8501.32.4040
8501.32.4000 | | 8501.32.6000
8501.32.6000 ] | 8501.33.2040
8501.33.2000 | {8501.33.2080
8501.33.3000 | [ 8501.33.3000
8501.33.4040 | |8501.33.4040
8501.33.4060 | | 8501.33.4060°
8501.33.6000 8501.33.6000
8501.34.3000 | §8501.34.3000
| 8501.34.6000 | } 8501.34.6000
36212 8501.40.6040 |} 8501.40.6040
36213 }Jntegtal horsepower motors 8nd eNEratOTBececacscesccosans 1 8501.51.6040 | 1 8501.51. 6040
8501.52.4000 | | 8501.52.4000
8501.52.8000 | ] 8501.52.8020
8501.53.4000 | ] 8501.52.8040
8501.53.6000 8501.53.4040
8501.53.8040 | | 8501.53.4080
8501.53.8060 ] | 8501.53.6000
8501.61.0000 8501.53.8040
8501.62.0000 [ ] 8501.53.8060
8501.63.0000 | ] 8501.61.0000
8501.64.0020 | § 8501.62.0000
8501.64.0030 || 8501.63.0000
[ 8501.64.0050 || 8501.64.0020
8501.64.0030
\8501.64.0050
(8502.11.0000
8502.11.0000 | | 8502.12.0000
8502.12.0000 8502.13.0020
8502.13.0020 | {8502.13.0040
8502.13.0040 8502.20.0030
36214 8502.20.0040 8502.20.0060
36217 8502.20.0080 8502.00.0080
36218 lectric genecating secs, rotating converters, and parts.. 8502. 30.0000 8502.30.0000
36219 8502.40.0000 8502.40.0000
8503.00.2000 8503.00.2000
8503.00.5000 8503.00.4000
8503.00.6040 | | 8503.00.6020
8503.00.6060 8503.00.6040
L8503.00.6060

lDetalled description of the SIC product codes appear in table 2.

Source:

Domestic and Foreign Commodities Exported from the United States.

1991 edition, Harmonized System-Based Schedule B, Stat{stical Classification of

JSource:

" Harmonized Tariff Schedule of the United States, Annotated (1991).
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DESCRIPTION OF SURVEY

Scope of Survey. This survey covers firms engaged in
the manufacture of electric motors and generators and
engine-driven generator sets in the United States.

Survey of Methodology. The statistics in this publica-
tion were collected by mail on Bureau of the Census
annual Form MA36H, Motors and Generators. The sur-
vey panel includes all known manufacturers of motors
and generators and engine-driven generator sets, approx-
imately 250 companies.

Reliability of Data. Survey error may resuit from several
sources: (1) inability to obtain information about all
cases in the survey; (2) response errors; (3) definitional
difficulties; (4) differences in the interpretation of ques-
tions; (5) mistakes in recording or coding the data obtained;
and (6) other errors of collection, response, coverage,
and estimation for missing data. These nonsampling
errors also occur in complete censuses. Although no
direct measurement of the biases due to nonsampling
errors has been obtained, precautionary steps were
taken in all phases of the collection, processing, and
tabulation of the data in an effort to minimize their
influence.

A major source of bias in the published estimates is
due to imputing data for nonrespondents, for late report-
ers, for small establishments not included in the mail
panel, and for data which fail logic edits. Missing figures
are imputed based on yearly movements shown by
reporting firms. Imputation generally is limited to a max-
imum of 10 percent for any one data cell. Figures with
imputation rates greater than 10 percent are footnoted.

The imputation rate is not an explicit indicator of the
potential error in published figures due to nonresponse
because the actual yearly movements for nonrespon-
dents may or may not closely agree with the imputed
movements. The range of difference between the actual
and imputed figures is not precisely known but is assumed
to be small. The degree of uncertainty regarding the
accuracy of the published data, however, increases as
the percentage of imputation increases. Figures with
imputation rates above 10 percent should be used with
caution.

Revisions to Previous Period Data. Statistics for previ-
ous years may be revised as the result of corrected data
from respondents, late reports for which imputations
were made as described above, or other corrections.
Figures which have been revised by more than 5 percent
from previously published figures are indicated by foot-
notes.

Revisions include changes to prior period data resuit-
ing from reconciliation of the results of this survey with
the 1987 Census of Manufactures to correct differences

in reported data between the two series and to identify
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and verify new establishments included in the scope o
this survey. Table 4 presents a comparison of data fr
the two series by census product class following t
reconciliation.

_Adjustment for Price Change. All dollar figures included

in this publication are in- current dollars; i.e., they have
not been adjusted for price change.

EXPLANATION OF TERMo>

Quantity and Value of Shipments. The figures on quan-
tity and value of shipments represent physical shipments
of all products sold, transferred to other establishments
of the same company, or shipped on consignment,
whether for domestic or export sale. The value repre-
sents the net sales price, f.0.b. plant, to the customer or
branch to which the products are shipped, net of dis-
counts, allowances, freight charges, and returns. Ship-
ments to a company’s own branches are assigned the
same value as comparable sales to unaffiliated custom-
ers; i.e., the value includes. an appropriate allocation of
company overhead and profit. Products bought and
resold without further manufacture are excluded.

COMPARISON OF EXPORT, IMPORT, AND
DOMESTIC OUTPUT DATA

The trade comparisons shown in this report should be
considered only as approximations. Several problems
prevent precise comparisons among imports, exports,
and domestic output. These problems include the fol-
lowing:

e Exportand import comparisons do not account for the
origin of materials used to manufacture the finished
product. Domestic output includes any goods that
undergo substantial transformation into a finished
product in the U.S., even if the goods are partially
constructed abroad or are constructed of imported
materials.

e There will be a lag between the time a producer makes
or ships a product and the time it is actually exported.
Similarly, there may be a lag between the time a
product is imported and when it enters into U.S.
distribution channels.

e The basic structures of these classification systems
differ. The Standard Industrial Classification (SIC) sys-
tem used for domestic output was developed indg
pendently of the Harmonized System (HS) used
classify imports and exports. The level of detad p
vided by the different systems varies substantally,
reflecting their different objectives. For example, ther
are a number of imported commodities that have no
comparable domestic output classification.
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‘e Because producers’ shipments of some commodities
" may be used as materials for incorporation into other
commodities, combinations of domestic output data
for such commodities may contain some duplication.

e Import and export data reflect the movement of mer-
chandise into and out of U.S. foreign trade zones, the
U.S. Virgin Islands, and the U.S. customs territory of
the 50 States, the District of Columbia, and Puerto
Rico. Domestic output reflects activity in the 50 States
and, only if specified, in Puerto Rico.

¢ Import and export data generally do not distinguish
between new, used or rebuilt commodities.

o The valuations of the three data sets differ. Domestic
output is valued at the point of production. it includes
the net sales price, f.0.b. plant, after discounts and
allowances, and excludes freight charges and excise
taxes. Exports are valued at the point of exportation.
Export value inludes the net sales price or value, and
inland freight, insurance and other charges to the
export point. Imports are valued at the first port of
entry in the United States. They include the cost,
insurance, freight, duty, and other charges to the
import point.

® Detailed commodity information is not included for
individual export or import shipments at or beiow a
certain dollar limit. This dollar limit is $2,500 for exports
and $1,250 for imports, except for import of textiles
and textile products, gloves, footwear, and miscella-
neous rubber and plastics products, where the limit is
$250.

HISTORICAL NOTE

Data on motors and generators have been collected
by the Bureau of the Census since 1960. Historical data
may be obtained from Current Industrial Reports avail-
able at your local Federal Depository Library. A list of
these libraries may be obtained from the Bureau of the
Census regional offices:

Office

Atlanta, Georgia

Boston, Massachusetts
Charlotte, North Carolina
Chicago, lllinois

Dallas, Texas

Denver, Colorado
Detroit, Michigan
Kansas City, Kansas

Van Nuys, California
New York, New York
Philadelphia, Pennsylvania
Seattle, Washington

Telephone

404-730-3833
617-223-2327
304-344-6142
312-353-6251
214-767-0621
303-969-6750
313-354-4654
913-236-3728
818-904-6339
212-264-4730
215-597-8313
206-728-5314
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Historical data are also available on microfiche. For
further information contact the Bureau of the Census,
Data User Services Division, 301-763-4100.

RELATED REPORTS

The Bureau of the Census publishes the following
related reports:

Series Frequency  Title

Current Industrial Reports

MQ35D AQuarterly Construction Machinery

MA35A  Annually Farm Machinery and Lawn
and Garden Equipment

MA35F  Annually Mining Machinery and Min-
eral Processing Equipment

-MA35L  Annually Internal Combustion Engines

MA36F  Annually Major Household Appliances

Other Industry Reports

M3-1 Monthly Manufacturers’ Shipments,
Inventories, and Orders

(AS) Annually Annual Survey of Manufac-
tures (ASM)

(MC) Quin- Census of Manufactures

quennially

Foreign Trade Reports

CD-ROM  Monthly/
Annually
FT 447 Annually

CD-ROM  Monthly/ -
Annually
FT 247 Annually

U.S. Exports—Schedule B -- '
Commodity by Country

U.S. Imports for
Consumption—HTSUSA —
Commodity by Country

CONTACTS FOR DATA USERS

Subject Area Contact Phone Number

Current Industrial Robert Wright 301-763-5573

Report MA36H

Classifications Francis 301-763 1934
Systems McCormick
Comparabitity (ESD)
Foreign Trade Trade Data 301-763 H1.40
Inquiries Staff
(FTD)
Census/ASM Tom Lee 301-760 0
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APPENDIX E:

LISTING OF EQUIPMENT TYPES
INCLUDED IN ENGINDATA

Source: PSR

EPA/OAR Nonroad Mobile Source Sales and Attrition Study:
Identification and Evaluation of
Available Data Sources -- Final Report



MARKET SEGMENT/APPLICATION CODES IN PSR'S
ENGINDATA AND AFTERMARKET DATABASES

BUSES

HW HIGHWAY 8
7 CARS
87 'MOTOR HOME CHASSIS
[ TRUCKCL1 &2
6 TRUCKCL3 & 4
1 TRUCK CL 5
2 TRUCK CL 6
3 "TRUCKCL 7
4 TRUCK CL 8
LG LAWN & GARDEN 70 CHAINSAWS *
i 67 COMM TURF *
88 FRONT MOWERS *
66 LEAF BLOW/VACS *
65 LN MOWERS * ’
63 LN/GDN TRACTORS *
76 OTHER LN GON *
82 REAR ENG RIDER *
96 SHREDDERS *
56 SNOWBLOWER *
59 TILLERS *
53 TRIM/EDGE/CUTTER *
75 WOOD SPLTR *
MR MARINE 51 MARINE COM
99 OUTBOARD ENGINES
' 50 POWERBOATS
79 SAILBT AUX
MH MATERIAL HANDLING 64 AERIAL LIFTS *
‘ 18 FORKLIFTS *
19 OTH MAT HD *
16  TERMINAL TRACTORS *
or OTHER 52 DIST LOOSE
83 EXPORTS CKD
54 EXPORTS - LOOSE ENG
86 EXPORTS - MARINE ENG
15 TACT MIL EQUIP
78 VEHICLE REPWR
PC PUMPS & COMPRESSORS 10 AIR COMPRESSORS *
89 GAS COMPRESSORS *
85 HYD POWER UNIT *
58 PRES WASHERS *

11

PUMPS *

E-!




MARKET SEGMENT/APPLICATION CODES IN PSR'S
ENGINDATA AND AFTERMARKET DATABASES

. A

23

SURFACING EQUIP *

AG AGRICULTURAL 98 2-WHEEL TRACTORS *
55 AG MOWERS *
45 AG TRACTOR *
49 BALERS *
47 COMBINES *
44 IRRG SETS
48 OTH AG/EQ *
69 SPRAYERS *
48 SWATHERS *
CN CONSTRUCTION a1 ASPH PAVER *
37 BORE/DRILL RIGS *
. 57 CEM/MTR MIXERS *
22 CNCRTE PAV *
27 CRANES *
31 CAWLR TRTR *
60 DUMPERS/TENDERS *
28 EXCAVATORS *
24 FELLER/BUNCHER *
30 GRADERS *
68 OFF-HWY TRACTORS *
40 OFF-HWY TRUCK * -
36 OTHER CONST *
35 PAVING EQ *
61 PLATE COMPACTORS *
a9 ROLLERS *
84 ROUGH TRN FORKLFTS *
32 R/T DOZER *
33 R/T LOADER *
29 SCRAPERS *
25 SKIDDERS *
38 S/S LOADER *
95 TAMPERS/RAMMERS *
- 43 TRAC/LDR/BCKHOE *
42 TRENCHERS *
13 UNDRGND MINE EQUIP
Gl GENERAL INDUSTRIAL 81 AIRCRAFT SUPPORT *
26 CHIPPERS/GRINDERS *
77 CONCRETE/IND SAWS *
34 CRUSH/PROC EQUIP *
20 LOCOMOTIVE
12 OIL FLD EQ
74 OTH GEN INDUST *
90 PUMP JACKS
14 REFRIGERATION/AC
80 RLWY MAINT
21 SCRUB/SWPR *
62 SPEC VEH/CARTS *




MARKET SEGMENT/APPLICATION CODES IN PSR'S
ENGINDATA AND AFTERMARKET DATABASES

plicatio
RP REC PRODUCTS gt ALL-TERRAIN VEHICLES *
94 GOLF CARTS *
93 MINI-BIKES *
82 OFF-ROAD MOTORCYCLES *
7 SNOWMOBILE *
WG WELDERS & GENERATORS 9 GENTR SETS *
3 LT PLANTS .
72 SIGNAL BRD *
17 WELDERS *
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