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APPENDIX A: INDUSTRY CHARACTERIZATION

This Appendix discusses the structure of the industries producing
engines and equipment affected by this NPRM. The industry characterization
presented here is taken from a report prepared under a contract work
assignment for EPA by Jack Faucett Associates.(1) The purpose of the work
assignment was to prepare a report describing and analyzing the market
structure, conduct, and performance of the small nonroad engine and
equipment industry and to assess the technologies represented by the most
common engines and equipment. The following descriptions are excerpted
from that report. Some sections which are excerpted are specific to the Lawn
and Garden Equipment Standard Industrial Code (SIC) 3524, although 11 SIC
code categories were analyzed in the report. The reason this section is focusing
on the lawn and garden equipment category is that most of the engines and
equipment covered by this regulation are in that category.

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

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

Complete engines are sent to one of three places: equipment manufacturers,
distributors, or export markets. A great deal of engines are sold directly to equipment
manufacturers. In cases where engine manufacturers are vertically integrated, these sales
would be recorded as intra-company transfers. Direct sales to equipment manufacturers is
particularly common for high volume consumer equipment and for technically demanding
equipment for the commercial market. The large volume engine manufacturers such as
Briggs & Stratton and Tecumseh sell directly to mass merchandiser equipment manufacturers
such as Murray Ohio Manufacturing and American Yard Products. Price and economies of
scalé® are the primary factors of competition for engine sales to mass merchandisers. For
direct sales to equipment manufacturers producing mid-range and premium priced equipment,
engineering and design cooperation is essential. In these cases, the engine manufacturers also
work closely with the equipment manufacturers to develop superior products.

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

8 An economy of scale is said to exist when larger output is assdawith lower

average cost.



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

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

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

The distribution system for lawn and garden equipment manufacturers is probably
the most diverse and complex in the utility market. This is primarily due to the different
needs of the commercial and consumer markets. The bulk of all lawn and garden unit sales
go to consumer end-uséfs. However, commercial customers represent too large a market to
ignore, and some equipment manufacturers and members of the distribution chain focus
strictly on the commercial business. Balancing the commercial customers need for
performance and service with the consumer customers need for a low price is the challenge
facing manufacturers and the distribution channels they have developed.

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

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

49 For example, OPEI estimates tl880%6 of walk behind lawnmower sales go to the
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distributors and local dealers. The average service dealer makes $100,000 to $250,000 in

sales per year. There are 300 dealers that bring in over $1,000,000 in revenues annually.

There are also a great many dealers that have less than $100,000 annual revenues. Dealers are
extremely dependent on service revenue to stay in business. Approximately 50 percent of the
average dealers revenues are realized through parts and repaif work.

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

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

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

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

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

%0 North American Equipment Dealers Association.

1 Phone conversation on June 8, 1992.



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

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

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

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

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

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

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



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

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

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

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

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

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

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



However, the sale of electrified lawn and garden equipment is hampered by various factors.
For example, the long extension cords necessary for the operation of electrified equipment are
cumbersome, while electrified lawn and garden equipment are generally not a viable option
for commercial users. However, use of battery packs could potentially resolve some of the
detrimental user oriented externalities associated
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Appendix B: Manufacturer and Product Summary

B.1. Introduction

This appendix summarizes information on the equipmeate@ito the category
of engines regulated, nonroad 0-19 kidtwspak-ignited engines. This appendix
summarizes the engine manufacturers and their productedeology used on these

engines, and estimates thecamt of these engines consumed in the UnitateS.

B.2. Engine Manufacturer Summary

There are a wide variety of engine manufacturers producing engine products
which will be reguited. Mostly, engine manufacturers produce either handheld 2-stroke
engines or nonhandheld 4-stroke engines, although the majoranaumefs produce
some of each. Data on themdacturers and their products is provided from EPA’s
Phase 1 certification datab&se .

B.2.1. Listing of Known Engine Manufacturers

EPA has generated a listing of enginenofacturers from EPAatabase. It
appears that there are approaisly 39 engine nraufacturers selling gasoline engines
under 25 horsepower. Of these, 22 mantifrers produce 2-stroke engines (21 handheld
and 1 nonhandheld) and 23 maamtiirers produce 4-stroke engines (21 nonhandheld and
2 handheld). There are 5 maaciurers who produce both 2-stroke and 4-stroke engines.
Please refer to Table B-01, which summarizes the ratwers who produce handheld
and nonhandheld stroke engines.

B.2.2. Listing of Known Engine Models per Manufacturer

The EPA Phase 1 database contains the most extensive listifigrofation at
the engine model level. The data in this section is excefauthis catabase.

Presented in Table B-01 are the number of engine models peraoamaf and the

52 All engine models for production in the 1997 model year were to be certified by
September 1, 1997. The only exception are those models that are exempt from
CARB’s Tier 1 program (Class V engines) which have until January 1, 1998.
CHECK!
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estimated number of engine models in each standardocateg

B.2.2.1. Number of Engine Models - Table B-01 shows that there are 151
engine models in Classes | and Il (nonhandheld) and 169 in Classes llI-V (handheld).
The most diverse nonhandheld maitirer and handheld maagturer produce nearly
the same number of engine models. There are eight manufacturers of handheld engines
and nonhandheld engines who produce less than five engine models. There are five
nonhandheld engine mamaturers of moderate diversppyoducing between 15 and 25
engine models for approxately 64%o0f the number of 4-stroke engine models. There
are just two handheld 2-stroke engine maotirers producing between 15 and 22
models accounting for approxately 24% of the 2-stroke engine models. There is more
diversity amongst handheld engine mautéirers.

Other statistics on the hdheld and nonhandheld products amalar. For
nonhandheld engine mamaturers, the two most diverse engine manufacturers produce
32% of the engine models, while the most diverse engine metowér produces 16.5%
of the product models. For handheld engines, the two largest axtumgirs produce
24% of the engine models, while the most diverse engine metiouér produces 13% of
the product models.

The data these conclusions are based on are summarized iB&ble

B.2.2.2. Engine Family and EmissionBer Engine Family Per Class --
Table B-02 through B-06 contain information per engimailiaper manufacturer on
engine family, new engine emissions (HC, Nox, CO), emission cdatiohology, major
applications and displacement.

Since the proposed Phase 2 regulation is an in-use set of standards, the new
engine values from the Phase 1 cexdifin database have been deteriorated to compare
to the new engine standardet@rioration factors were takéom data submitted by
industry and EPA’s own analysis. Table B-07 lists thedoration factors applied to the
corresponding engineralies. EPA requests comment on #eeuracy of the

information presented in all tables in this Appendix.

Table B-07

Deterioration Factors
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CLASS | Il 1l v \/
HC+NOx HC+NOXx HC/NOx HC+NOXx or HC/NOx
HC/NOx
SV 1.9 1.6 -- -- --
OHV 1.4 1.4 -- 2.0 --
2- 1.1 -- 1.1/1.0 1.1/1.0 1.1/1.0
STROKE
2- - - - 1.3 -
STROKE
W/ CAT

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

EPA analyzed the information from the PSRabase as well asformation from
Outdoor Power Equipment Institute (OPEI), the Portable Power Equipment
Manufacturers Association (PPEMA), and adst done for the California Air Resources
Board by Booz, Allen, Hailiton (BAH).

Data presented in this section shows the estimates of historical consuingstion
these sources. Datieom two regression analyes is also presented. EPA did a regression
of historical sales using ordinary least squares methodology. EPA considered using the
regression equation produced from this historical sales regression to predict future sales.
However, EPA decided to use the regression results from a second regression analysis in
which the best estimate historical sales were regressed with estimates of historical and
projectedpopulation estimatesfrom the Bureau of Economic AnalySis . Some regression
results predicted negative salesa few equipment types. In those instances, EPA
assumed no change in future sales levels from the last year for which historical sales were
estimated. EPA's actual "best estimates” of consumption are presented in Appendix F,
Table F-02.

53

U.S. Department of Commerce, Bureau of Economic AnaB&i#, Regional Prgctions to
2040, Volume 3: BEA Economic Aredgashington, DC, 1992.

B-3



B-4



Table B-01

Engine Manufacturers and Engine Families Per Class and Engine Type

EPA Phase 1 Certification Database

Manufacturer Number of Engine Families TOTAL
for Each Standard Category
NONHANDHELD HANDHELD
I I | 1l 1 [} v v \%
SV OHV 2-S SV OHV 2-S 4-S 2-S 2-S
A.L. Cook 2 2
Briggs & Stratton 6 5 4 9 24
Daihatsu Motors 2 2
Emak s.p.a. 3 5 8
Flex Systems 1 1
Fuji Heavy 2 3 2 5 1 13
Industries, Ltd.
Fuji Robin 4 4
Industries
Generac 2 9 11
Honda 2 6 8 2 18
Husgvarna AB 10 3 13
Ishikawajima 4 4
Shibaura Machinery
Co.
John Deere 10 ? 10
Consumer
Products, Inc.
Kawasaki 4 1 10 1 6 22
Kioritz 22 1 23
Kohler Company 1 4 12 17
Kohler Company 5 5
Generator Division
Komatsu-Zenoah 10 1 11
Kubota 3 5 8
Makita USA, Inc. 7 2 9
Maruyama US Inc. 7 7
McCulloch 7 ? 7
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Table B-01 continued

Manufacturer Number of Engine Families TOTAL
for Each Standard Category
NONHANDHELD HANDHELD
I I I Il Il I v \ \Y,
SV OHV 2-S SV OHV 2-S 4-S 2-S 2-S
Mitsubishi Engine 2 3 2 7
North America, Inc
or Mitsubishi Motors
Corporation
Onan 5 3 8
Pioneer/Eclipse 1 1
Corp.
Poulan 3 10 ? 13
Ryobi 1 2 3
Shin-Daiwa Kogyo 11 11
Co. Ltd
Solo Incorporated 1 1
Spectrum Industrial 1 2 3
Products Inc.
Stihl 13 5 18
Suzuki 1 2 1 4
Tanaka Kogyo Co. 6 6
Ltd
Tecumseh 8 6 7 4 1 2 28
Wacker-Werke 1 1
GmbH&Co KG.
Westerbeke 7 7
Wis-con Total 2 2
Power Corp.
Yamaha Motor 3 3 6
Company, Ltd.
TOTALS 18 37 2 14 92 5 3 135 11 338

NOTE: This analysis was taken from the EPA certification database on September 1, 1997. Engine
models exempted from CARB rulemaking in Class V have until January 1, 1998 to certify to the
Phase 1 standard. It is expected that there will be more Class V models certified and therefore this
table is to be updated for the FRM.

NOTE: There may be a few double counted models if families have been certified in more than one
model year to date. Some duplicates have been removed.
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