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EXECUTIVE SUMMARY

Background

On January 11, 1388, the Domestic Injection Moiding Machinery Trade
Group of the Society of the Plastics Industry (SPI), of Washington,
D.C. petitioned the Department of Commerce (DOC) to conduct an
investigation under Section 232 of ths Trade Expansion Zct of 1962,
as amended, tc determine the effect of imports of thermoplastic
injecticn melding machines (PIMMs) on the national security.

Under the statute, the DPresident has authority to "adjust imporits"
based on recommendaticns from the Secretary of Commerce. Under
then-existing law, the DOC had one vear in which to complete it
investigation and forward its report te the President. (Congress
hias recently amended the statute to reguire that future
investigations be completed within 270 days.)

In its petition, the SPI asserted that "import penetration has
drastically endangered the health 0f the. injection molding machinexry
industry ... {and the) continued and uncontrolled importation {of
injection molding machines) is a threat to the national securitv.”

The Significance of DIMMs to Naitional Security’

Plastic injection molding machines are used to manufacture a wide
range oi parts used pervasively in defense applications, ranging
from knobs and handles fo missile necse cones. Some of these parts
are essential to the effective operaticn of critical military
systems, while others have more mundane applications and can be
substituted by the use of other materials. BRBased on available
information, DOC estimates that the Department of Defense consumes
about four percent. of products manufactured on injection molding
machines. aAbout 30 percent of this is specialty plastic, versus
only three percent of total commercial consumption. In the event o
& national security crisis involving & major mobilization of U.S.
Armed Forces, it is expected that DOD usage of inijection molded
plastic would increase substantially.

1

Investigation Methodologv

The methodology for this investigation is based on & two-step
process. -

tep I

In order to determine whether the United States can meet current and
prospective national security reguirements for PIMMs, the Department
developed the following supply/demand analysis.

Available supply of PIMMs was determined by considering:

¢ the ability of the domestic industry to expand production
during emergency conditions based on & DOC survey oif the
manufacturing capabilities of nine leading domestic PIMM
producerss;
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¢ imports available from reliable scources: and

o an evaluaticn of industry sconomic trends to determine whether
it can be anticipated that the domestic production base will
shrink, expand, or rema

in constant in the vears ahezad.

Unlike previous Section 232 investigations (machine tools, bearings)
reguirements (demand) for PIMMs are ncot directly obtainable from the
1984 NSC Stockpile Study. In order to estimate national security
requirements in a one year mobilization period followed by one vear
of a2 major conventional conflict, the Department pursued the
following approaches as the best means available to analyze demand
for parts manufactured by PIMMs:

¢ deriving PIMM reguirements from Stockpile Study reguired
outputs for the more aggregate Special Industry Machinery
categery, and from the Plastic Materiazls category which
includes PIMM feedstocks:

o estimating national security PIMM reguirements by
extrapolating frem data on annual consumption of plastic
resing;

o conducting a series ¢of focused interviews with PIMM users; and

© vconsulting with the Depariment of Defense to estimate future
trends in PIMM reguirements expected to result from resesarch
and development and from projected weapon systems procurements.

Step IT

If a supply shortfall is found, the Department then determines
whether imports have been a significant cause of the industry's
inability to meet national security requirements.

"Significant Industry Trends

In order to determine the prospective producticon and technological
capabilities of the domestic industry in the coming years, the
Department evaluated recent trends that affect the industrv's
overall industrizl competitiveness.

Domestic shipments have varied significantly from yvear to year.
Shipments peaked in 1984, fell sharply in 1985 and have been static
through 1987.
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TmpLioyment 11 percent since 1984, Zmplovment of
production workers has fallen 16 percent over the period, while the
number of enginesers increased by 8 percent.

Imports have increased dramatically since 1982, growing 700% by
value and 350% by units. Import penetration appears to have
stabilized, however, thus far in 1988. Japan curren:tly supplies

over 55 percent of imports in both unit and value terms, and has
been responsible for the overwhelming majority of increased impors
penetration in rscent years.

Competitfiveness-

The domestic industry's competitiveness has detericrated in recent

vears, particularly relative to Japanese manufacturers. There are
encouraging signs, however, that this trend has begun to reverse.

Although guality and technical capabilities are believed to be the
most important factors considered by PIMM purchasers, recent
devaluation of the dollar should allow U.S. builders to increase
their price competitiveness. The petitioner zlleges that aumolng by
foreign suppliers has limited U.S. producers' ability to benefit
from exchange rate fluctuations.

Recent introductions of new PIMM product lines by U.S. manufacturers
have successiully sought to replicate Japanese success with building
"standard" machines in large production runs. While the
competitiveness of larger U.S. producers is expected to improve in
the near to mid-term, smaller firms are likelv to either remain
successful in niche markets or see continuing dete rloratwon.

Supply Shortfall Analysis

Using all the methods described above for determining defense
cuiremen*s for PIMMs in a national emergency, no shortfalls in the

availability of PIMMs were found. U.S. producers have the ability
to expand production by about 100 percent within the one year of
mobilization and one year of war, nearly meeting estimated defense
reguirements for PIMMs. When the approximately 80,000 existing
machines currently used to produce non-critical items and reliable
imports are included in the available supply, estimated defense
regquirements for PIMMs are easily met. -
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B5-4
Findin
Tnerefore, we have determined that available supplies of plastic
injection molding machines will be sufficient to mee: anticipated
requirements during a national security em2rgency. The Depariment,
therefore finds that plastic injection melding machines are not
being imported into the United States in such guantities or under
such circumstances as to represent a threat ro the national securitv.
Recommendation
The Department recommends that the President take no action to
adjust imports under authcrity of Section 232 of the Trade =xpansion
Act of 1962, as amended.
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I. INTRODOCTION

On January 11, 1988 the Domestic Injection Molding Machinery
Trade Group of the Society of the Plastics Industry (SPI) of
Washington, D.C., petitioned the Secretary of Commerce to conduct
an investigation under Section 232 of the Trade Expansion Act of
15962, as amended, to determine the effect of imports of
thermoplastic injection molding machines on the naticnal
security. The Act states that:

The Secretary shall report the findings of his investigation
... with respect to the effect of the importation of such
article.... The President shall take such action, and for
such time, as he deems necessary to adjust the iraports of
such article ... so that such imports will not threaten to
impair the national security....-

In its petition, the SPI asserted that "import penetration has
drastically endangered the health of the injection molding
machinery industry” and the "continued@ and uncontrolleg ™"
importation [of injection molding machines] is a2 threat to the
‘national security." A summary of the allegations set forth in
the petition and in supplemental submissions by the petitioner is
attached at Tab A.

The Department of Commerce (DOC) reviewed and accepted the SPT
petition, and announced its initiation of this investigation in
the Federal Register on March 4, 1988 (copy attached at Tab B).
The articles under investigation are covered by Tariff Schedule
of the United States (TSUS) numbers 678.3517 and 678.3570, and in
Standard Industrial Classification (SIC) numbers 3559.353, '
3559.354 and 3559.355. Under then—existing law, the Secretary of
Commerce had one year from the date of receipt of the SPI
petition in which to conduct an investigation and forward a
report to the President.

The Department conducted this investigation with assistance from
the interagency community, including the Departments of Defense
and Labor. 1In order to obtain data regarding the industry's
ability to supply sufficient machines during a national security
crisis, the Department conducted a survey of nine major producers
of this equipment (copy attached at Tab C). Additional
information was gathered from public comments received in
response to our Federal Register notice (summary attached at

Tab D), from other Government and private studies of the plastics
industry, and from independent research and consultation with
industry experts - including telephone conversations with
approximately 75 firms involved in-the injection molding
industry.
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Investigation Methodology

A Section 232 investigation is conducted to determine the effect
of imported articles on the national security. An investigation
includes examination of the effect of imports on all phases of
U.S. preductive capacity necessary to meet requirements for the
article based on a selected emergency scenario.

The Department®s Section 232 regulations (found at 15 CFR 358)
provide the following factors for consideration in determining
the effect of imports on the national security:

a) domestic production needed for projected national
defense requirements;

b) the capacity of domestic industries to meet projected
national defense requirements;

c) the existing and anticipated availabilities of human
resources, products, raw materials, production
equipment and facilities, and other supplies and
services essential to the national defense;

d) the growth requirements of domestic industries to meet
national defense requirements and the supplies and
services including investment, exploration and
development necessary to assure such growth; and

e) other relevant factors.

Supply

In determining the total available supply of injection molding
machines, the following elements were considered: a) the ability
of the domestic injection molding machinery manufacturing
industry to expand production under emergency conditions: b) the
existing stock of injection molding machines in this country and

their ability to be converted from civilian to defense use; and ..

c) imports available from reliable sources.

-

Requirements

‘Recent Section 232 investigations have derived national security
requirements from the 1984 National Security Council Stockpile
Study. The NSC Stockpile Study does not, however, directly
provide requirements for plastic injection molding machines
(PIMM). Requirements for these machines are presented as a
constituent element of the larger category of special industrial
machinery. Our first approach to estimating requirements was,
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therefore, to estimate PIMM requirements based on Stockpile Study
data. We alsc utilized Stockpile Study data on plastic resin
requirements, and extrapolated from this information the number
of PIMMs needed to process this resin. Due to the inexact nature
of these approaches, we chose to supplement them with three other
approaches.

Next, we employed a methodology proposed in the public comments
of the Japan Society of Industrial Machinery Manufacturers. This
approach led us to estimate the total number of PIMMs used in
defense-related activities by extrapolating from data on the
annual  domestic consumption of plastic resin.

Third., a series of structured interviews were conducted with PIMM
users to determine the extent of their defense-related business,
and the fungibility of equipment currently used in non-defense
applications. :

Finally, Commerce asked the Department of Defense to estimate
future trends in.requirements for injection molded defense
products expected to result from research and development
(including secret programs) and projected procurements of new and
modified weapons systems.

Report Outline

This investigation report begins in Chapter II with an overview
of the plastics industry. Chapter ITI provides specific
information about the product under investigation, and the
industry that manufactures this product. Chapter IV discusses
present and future defense applications of plastic, and the role
that injection molding machines play in this usage. This is
followed in Chapter V by a description angd analysis of the
.industry’'s recent economic performance, including shipments,
exports and imports. 1In Chapter VI, the international
competitiveness of the industry is assessed. Chapters VII and
VIII estimate anticipated supply and demand of PIMMs in a
national security emergency. Finally, Chapter IX presents the
investigation's finding and recommendation. )
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II. QVERVIEW OF THE PLASTICS INDUSTRY

A. Plasitic Raw Materials

Plastic has been used to replace traditional materials such as
wood, rubber, metal, and glass for over one hundred YEars.
Cellulose nitrate, a type of plastic materizl, was used as =
substitute for ivory in billiard balls as early as the 1860's.
However, rapid growth in the plastics industry did not begin
until World War II. During the war, traditiocnal materials werea
often in short supply, and plastic materials were introduced as
substitutes into many markets at a rapid rate.

Since that time, plastics have continued to expand in
applications, and now have penetrated virtually all markets
because of their adaptability (i.e., their ability to be formed
into any shape), ease of processing, and relative low price.
Plastics have grown in use because they are able to be processed
into complex shapes much more readily and with less labor than
traditional materials., Metals, for example, require expensive
and time consuming machining. Moreover, with pPlastics, there is
noc waste -- no scrap or trimmings, and rejected parts can simply
be remelted and used again.

There are numerous types ©f plastic materials, each with unique
characteristics. New varleties of plastic material and
blends/alloys of materials with new and improved gqualities (e.g.,
heat resistance, antistatic qualities, improved conduction, and
processibility) continue to be introduced at a rapid rate. 1In
the past year, for example, over 950 new types or grades of
thermoplastics were introduced.?

In general, a plastic is a polymer, a long chain molecule
containing thousands of repeating small molecular units
(mcnomers). Most polymers are amorphous (i.e., have no fixed
crystalline form), and thus are capable of being modified intc an
endless variety of shapes. 1In addition, most polymers in use
toddy are originally derived from crude cil and natural gas
feedstocks, chiefly ethylene, polyetiylene, and benzene.

There are two main types of plastic materials: thermoplastics and
thermosets. These categories differ mainly in their ability to
be reprocessed. Thermoplastics can be repeatedly softened and
hardened by temperature and so can be processed repeatedliy. In
thermosets, on the other hand, a chemical reaction known as
crosskinking occurs during solidification, and a three
dimensicnal network among the molecules is formed. Reheating of
thermosets does not fully break down this structure, and so

lplastics Technology, June, 1988, page 104.
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reprocessing is not possibkle. Thus, thermoplastics are much more
economical to use than thermosets, because waste and scrap can be
salvaged and reused. Thermoplastics account for over 95

percent of total resins processed by injection molding, and
almost 80 percent of resins used by all plastics processing
methods.

Polymers are synthesized by chemical companies (there are over
250 suppliers in the United States) and are distributed to
plastics processors in a variety of usable forms called resins.
Resins can take the form of pellets, powders, granules, or
liguids and often contain additional Ffunctional ingredients such
as colorants and stabilizers. Moreover, two or more different
polymers are often alloyed or blended to form a resin, resulting
in a combination or improvement of the characteristics of the
individual polymers. In some cases, fillers or reinforcemesnts
such as glass or carbon fibers or minerals are zdded to the
polymer to form a composite, which may have superior performance
gualities than possible with a polymer alone. Advanced composite
is a term used to describe a composite which has performance
characteristics which equal or exceed metals, generally with a
polymer content cof 30-40 percent, and a reinforcement content
{carbon fiber, aramid, glass) of 60-70 percent. This combination
often results in a material that is stronger than metal, but with
a much lower weight. This guality makes advanced composites
excellent materials for military and aerospace applications, as
well as some specialized consumer applications such as golf clubs
and tennis rackets.

Plastic resins can generally be divided into three broad
categories or tiers: commedity, engineering, and performance.
Commodity resins are relatively easy to process, are commonly
used in most commercial applications, are inexpensive, anéd are
scld in large volumes to processors. Engineering resins exhibit
higher performance characteristics, such as heat resistance, are
sold in much lower volumes and are relatively expensive.
Performance (also kncwn as advanced) resins possess even better
qualities, but are expensive and cften difficult to process.
Table II-1 provides estimated annual sales volumes, prices and
typical applications for common resins in each of the three
categories. 7 |

According to SPI, commodity-grade resins accounted for nearly 97
percent of the nearly 48 billion pounds of resins sold in the
United States in 1985.°2 Polyethylenes alone (LDPE, HDPE, LLDPE)
accounted for about 30 percent of volume resin sales.
Engineering ané performance resins, on the other hand, made up
only three percent cf resin volume in that year.

3

2 8PI, Plastics A.D. 2000, Appendix, Table A~3.
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TABLE I1-1

Thermoplastic Resins Sales and Uses

1987 PRICE/ TYPICAL
SALES DOUND APPLICATIONS
VOLUME (s)

(Million Lbs)

COMMODITY RESINS

Polyethylene 8,489 .45 Packaging, Bags
Polyvinylchloride 8,055 21 Pipes, Construction
Polystvyrene 4,857 .58 Toys, Cups, Cassettes

ENGINEERING RESINS

PET : 1,667 .60 Bottles, Film

Nylon 471 1.50 Transportation, Electronics

Polycarbonate 387 1.60 Glazing, Electronics,
Batteries

PERFORMANCE RESINS

Polysulfone’ o NA 4.25 Pumps, Medical, Electrical
Polyetherimide:* NA 4.46 Circuit Boards, Electronics
Polyamideimide NA 5.40 Valves, Mechanical

PEEK .5 23.00 Wire, Aerospace, Bearings

* As of March, 1988. Plastics Technology, Bpril, 1988.
Sales voclumes not available, but all are less than 20 million
pounds each. )

%

SOURCE: SPI Plastics A.D. 2000; Plastics Technology, April, 1988.
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The most critical plastics for military applicaticn are in the
engineering and performance categories, although a great deal of
commodity grade plastics are used in defense items as pervasively
as they are used throughout the rest of the aconomy. (See
Chapter IV for a further discussion.)

B. Plastic Processing

Plastics processing constitutes the next phase of the overall
plastics industry. This sub-industry cconsists of fabricators of
plastic parts and shapes whe purchase their raw materials from
resin suppliers and their capital eguipment, from machinery
suppllers, such as PIMM manufacturers that are the subject of
this investigation.

There are a variety of ways in which plastic materials can be
processed, depending on the desired part or shape and the type of
resin. The following is a brief description of the three most
commonly used methods in which plastic raw materials %re
transformed into a vast array of products and shapes.

Extrusion is a continuous process used to produce semi-finished
goods such as pipe, wire, f£ilm, cable, sheet, raincoats, and
packaging materials. Extrusion accounts for 35 percent of the
volume of all resins processed, more than any cther processin
method. There are approximately 3,000 extrusion plants in the
United States, and over 17,000 extrusiocn machines in operation.
Resin throughput per machine is very high in the extrusion
pDrocess.

Blow Molding is the plastic processing method used to produce
hollow thermoplastic items, such as bottles, containers and
suitcases. In most cases, a plastic preform is heated and air is
blown in, forcing the material against a mold in the desired
shape. Approximately 1,200 plants are involved in blow molding
operations, with a total of 6,500 blow molding machines. Blow
molding accounts for only 9 percent of resin consumption.

Injection Mdlders, the purchasers and users of the injection
molding machines that are the subject of this investigation,
employ the third primary method of processing plastics. This
method 1s used to produce more kinds of plastic parts and
products than any other method, and is generally used for
thermoplastics, although thermosets can also be processed in this
way with slight alterations in machine design. Three~dimensional
injection molded plastic products can be found in virtually every
sector of the economy, including toys, automotive parts,
appliances, electronic components, and medical devices.

3statistical Ynformation in this section is taken from
Plastic Technology's "Plastics Manufacturing Census, 1886."

—ay

HE oL H ECHEET . L UL I oL H TETT 8 i1 LE R 3



II-5

the largest sector of the plastics

Injection melding is by far

processing 1ndustry, with over 7,000 facilities and nearly 80,000
machines in cperation. This sector accounts for only 20 percent
of resin consumpticon. However, over one fifth was engineering or
performance resins because the parts produced can be very complex
and are used in demanding applications.

Among the 7000 injection molding facilities, about 70 percent ar
"custom" molders, who produce plastic parts as subcontractors to
other manufacturers. The remaining 30 percent are "captive"
molders, divisions of larger manufacturing companies devoted to
producing needed plastic parts for internal consumption.

e

These three methods -- extrusion, blow molding, and injection
melding -— account for the bulk (about two-thirds) of plastics
processed in the United States. In addition to these primary

methods for processing plastics, there are a number of other
means to fabricate specific types of plastic parts.

Thermoforming begins with extruded thermoplastic sheet, onto
which heat and vacuum are applied in order to form shapes such as
refrigerator door liners, bathtubs, trays anéd packaging
materials. Rotomclding is used to form large hollow objects, an
involves turning a sealed meld on which heat is being applied in
order to distribute the resin evenly over the mold surface.
Compression Molding and Transfer Molding are most often utilized
to process thermoset resins. In these processes, resin is
preheated to close te cure temperature and then is introduced
into a meld. It is forced into all parts of the mold by
pressure, and then is allcwed to cure in the mold. Another
relatively new type of specialized processing is Reaction
Injection Molding (RIM), considered a separate sector from
injection molding. RIM is a thermoset process involving a
chemical reaction of two material compconents. It is used
extensively in the automotive industry for formation of large,
rigid structures such as bumpers, and is desirable because of its
low energy usage. EHand Lavup and Sprayup are methods of
processing plastic composites. Hand layup entails laying a
fibrous mat or cloth on an open mold, impregnating it with resin
using rollers, and then curing. Sprayup is similar, but ths
resin and fibrous substance are sprayed onto the mold
simultaneously. Fillament Winding is another method used to
process thermosets and composites, using a continuous fiber-
reinforced thread to form a desired shape by winding it over some
predetermined path. Pultrusion is a method commoniy used to
process reinforced plastics and composites intce rod and tube-
shaped articles such as fishing rods and construction beams. In
this process, resin is applied to & rod or tube pulled through a
molding machine, resulting in high strength along the length of
the finished product.
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C. Related Sectors

n addition to resin and primary plastics working machiner
{including injection molding machines), there is a wide variety
of other equipment used by plastic processors in the course of
fabricating plastic forms. TFor example, robots and conveyors are
employea £or automatic part removal, and hopper-loaders
automatically feed resin into the machines. Heaters, driers and
chillers are needed t¢ regulate the temperature of molds.
Granulators, blenders and mixers allow custom resin combinations.
Molds of all types {injection, compression, blow, etc.) are .
provided to processors by the separate mold-making industry,
although some processors make their own molds and many operate
mold repalr and maintenance facilities. The remainder of this

eport will focus on injection molding machines, and will cite
othe* sectors of the plastic industry only as they pertain to
injection molding.

~

T B | T | G .Bh ¢ o tll-Bl e N . e £ I T TI1T1 3 o ™ T

gy



III. PLASTIC INJECTION MOLDING MACEINERY INDUSTRY

2. Product DescriDtionl

As noted above, injection melding is the most widely used orocess
for fabrication of complex plastic parts. Injection molding
machines first came intc use in the 1820's, as new resins were
introduced. Today, manufacturers of injection molding machines
work closely with both resin producers and plastic processors in
order to design and build eguipment capable of ferming three
dimensional and often complex shapes to close tolerances.
Injection molding machines can be used to shape virtually all
types of thermoplastic materials. Many thermoset materials can
be injection molded as well, but some modifications to the
injection molding machine are necessary.

In injection molding, plastic raw material, usually in pellet or
granule form, is fed from a hopper into a heated barrel
containing a screw which acts as a plunger, In the barrel,-the
resin is melted, the rotation of the Screw ensuring a homogencus
mixture. The shape and length to diameter ratio of the screw
varies according to the specific resin to be injected, but there

are "general purpose" screws that are used in 70-75 percent of
machines.

After the resin is melted, it is injected under high pressure
into a closed, chilled mold cavity. The mold, which has two
parts, is attached to a platen on the machine. - The two parts are
held closed by clamp pressure, measured in tons. After
sufficient cooling time, the mold opens and releases the finished
plastic part, perhaps with the aid of robots. The molding cycle
then begins again. The cycle time depends upcon a number of
factors, including the type of thermoplastic and size and design
of the plastic part, but typically lasts from several seconds for
small parts to several minutes for larger ones. Much of the
cycle time for larger parts is needed for cooling in the mold.

Injection molding machines are made in a vast array of sizes and
types. Machine size can be measured by "shot capacity" -- the
number of ounces of resin that can be injected at one time.
Machines are also commonly sized according to their "clamp
force," the number of tons available *to hold the two parts of the
mold closed during the injection and molding stages. In general,
there is a proportional relationship between clamp force and the
size of the finished plastic part. Injection molding machines
are offered for sale in this country in clamp forces from two

l‘I‘his secticn draws heavily from the Modern §1aStics
Encyclooedig 1588.
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tons up to 6,100 tons and from .2 ounce shot capacity to 2077
ocunce shot capacity.
Injection molding machines are also available in "horizontal®” and
"vertical" types, referring to thz axis of orientation of the
injecticn unit containing the screw. Vertical machines are
primarily used for small, close tolerance parts and for insert
melding, in which plastic is molded onto or around ncn-plastic
parts, such as a screwdriver with & plastic handle or various
electronic components. In addition, the clamp unit (which opens
and closes the mold) can be either mechanically (called "toggle")
or hydraulically operated. Toggle clamps are cemparatively less
expensive and easy to use, and are used mostly on smaller
machines. Hydraulic clamps offer more flexibility in machine
set—-up and cperation, and are used extensively on mid- to large-
size machines. Hydromechanical clamps, a combination of the two
types, are often used on very large machines.

Injection molding machines are also sometimes classified
according to the type of material they can process {(thermoplastic
©or thermoset). The U.S. Government classifies machines in this
way to monitor imports via the Tariff Schedule of the United
States (TSUSR). Although the petition that initiated this
investigation only specified thermoplastic injection molding
machines, this report generally addresses both types of machines.
This was done because it was not analytically possible to make a
distinction between the two classes of machines in many cases.
Many U.S. producers for example, could not provide specific data
broken down by type of machine. Mcreover, neither SPI nor SIC-
based data make such a distinction. ' :

In addition, for the purposes of this investigation, a
differentiation between thermoplastic ané thermoset machines is
irrelevant as well as impractical. Both types of machines are
manufactured by the same producers in the same facilities. The
differences between the two types are relatively minor. Lastly,
thermoset injection machines account for only three to five
percent of total injection machine sales and usage. Hence, the
inclusion of thermoset machine data along with thermoplastic
machine data does not significantly alter apparent industry
trends. -

There are up to 200 variables that must be controlled during a
single injection process. Thus, injectionr molding machines
incerporate controls to monitor and govern essential machine
..functions, such as temperatures, times, speeds and pressures. If
any of these variables go cut of tolerance during the molding
process, a poor guality plastic part can result.

Early machines used relay controls, then solid state ¢circuit
boards came into use. Today, many machines utilize
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microprocessors and microcomputers, operated from a CRT. These
controls are capable of contrclling all operations of the machine
as well as auxiliary devices, such as hoppers, chillers, and
robots. Moreover, these advanced controls are capablie of
automatically recording sest~up and processing parameters for
production of a given plastic part, greatly improving the
repeatability of quality part production. With advanced
controls, the injection molding machine has become an integral
part of a computerized manufacturing svstem. Thus, in the last
decade injection molding has become much less of a "black art"
and mcre of a science with the assistance of microprocessor-
based controls.

B. Melds

Injection molds are supplied to plastics processors independently
of 1njection molding machines. The mold, however, is the
essential component for production of a specific plastic part.
Different molds can be and are used on a single injection molding
machline, as long as the part size is compatible with the
machine's basic features and dimensions (i.e., shot size and
clamp force). The process of changing a mold on a machine can
take anywhere from four to 15 hours in unproductive downtime,
invelving electric and nydraulic disconnections and hookups,
movement ©of heavy components, and attachment to the machine
platen. The introduction of guick mold change (QMC) systems in
the late 1970's reduced mold changing time to under one-half hour
by use of standardized machine/mold interfaces, mold preheat
stations and robetic movement of molds. However, QMC systems are
very expensive, making them cost-effective only among processors
who must change molds freguently.

Molds, which are usually made of special alloy or stainless
steel, are very complicated devices. In addition to a cavity in
the precise shape of the desired part, each two-part mold
contains other components needed to successfully mold plastic
materiazls, including runners {to control the flow of molten
thermoplastic), cooling channels (to control mold temperature),
and ejection systems (to remove the part after molding is
completed). Mold making is a very skilled operation, both in the
design and machining phases. Each mold must be engineered so as
to ensure the best possible flow of thermoplastic into all
sections of the mold, and systems for controlling the temperature
(and minimizing cooling time) must be built into the mold. Mold
design and manufacturing can exceed nine months for complex
bparts, and reguires close collaboration betwesen mold makers and
processors. The development and commercialization of CAD/CAM
systems in recent years, however, has simplified mold-making and
has led to increased mold imports from distant offshore sources.
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C. U.S. Injection Molding Machine Industry

The most recent Census of Manufactur982 for SIC 335, Special
Industry Machines (1982) identified a total of 138 establishments
and 12,000 employees involved in the manufacture of olastics-
working machinery in the United States. This broad category
incrudes manufacturers of all types of plastics~processing
equipment, including injection molding machines as well as
extrusion machines, blow molding machines, and less common types.
Shipments of all equipment totalled $614.4 million in i986, o
which $31530 million (51 percent) was injection molding
eguipnment. Plastics machinery production in the United States
is concentrated in Ohio, with over cne quarter of all shipments
originating in that state.

The injection molding machinery industry is even more
conrcentrated in that region, with the three biggest producers and
many of the smaller ones located in and around the Ohio valley.
In fact, five. of the seven petitioners are based in Ohio.
According to the Census of Manufactures, there were 22 firms in
1982 which shipped at least $100,000 of injection mclding
machines with 500 tons of clamping force or less: and 11 .firms
meeting this level of shipments of larger size injection molding
machines. Since there is an overlap between the two groups, the
total number of U.S. firms producing injection molding machines
cannct be determined through publicly-available data. While most
firms that produce large size machines (over 500 tons clamp
force) alsc manufacture smaller machines, there are & number of
companies that exclusively produce small machines.

Published indices and directories of plastics machinery
manufacturers® were consulted in an attempt to identify all
current U.5. producers of injecticn molding eguipment (see Table
iII-1). The group that filed the petition initiating this
investigation includes the country's largest injection meolding
machine producers among its seven members. In fact, the three
biggest producers (Cincinnati Milacron, Van Dorn, and HPM, all
members of the petitioning group) together account for over 60
percent of U.S. producticn. The other petitioners (Natco,
Newbury, Reed Div., and Klockner Ferromatik->) bring to over 80

2Conducted every five years by the Dept. of Commerce, Bureau
of the Census.

3 SPI Facts and Figures, p. 108.

4such as Plastics World Magazine's "1988 Plastics Directory"
and Modern Plastics Encyclopedia 1988.

® Klockner later dropped its support for the petition.
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percent the volume of U.S. production represented. Many ¢f the
other companies involved in the production of injection mclding
machines produce very small quantities (less than 25 machines per
year). Some of these firms, however, (Mar-Tech, Morgan, Jaco,
Gluco, Illinois Precisicn) produce significant volumes of
machines (50~200 per year). '

TABLE JII-1

U.S. Manufacturers of Indjection Molding Machines

Autojectors, Inc. {Albion, IN)
Cincinnati Milacron (Batavia, OH)
Glucoc, Inc., (Pittsburgh, PA)
HPM Corp. (Mt. Gilead, QH)*
Hettinga Eguipment (Des Moines, IA)
Bull Corp., {Hatboro, P&}
Jaco Manufacturing Co. (Berea, OH)
Klockner Ferromatik Desma (Erlanger, KY)
. ‘ Lester Engineering (Stow, OH)
Illincis Precision Corp. {Wheaton, L)
Mar-Tech Machinery (Fort Wayne, IN)
Morgan Industries (Long Beach, CA)
NATCO Inc. {Richmond, IN) .
Newbury Industries (Newbury, OH) .
Package Machinery Co., Reed Div. (Stafford Springs% cT)”
Van Deorn Plastic Machinery- (Strongsville, OH)
Simplomatic Mfg. Co. (Chicago, IL)
Trueblood, Inc. (Tipp City, OH)
Vimm Machine (Worcester, MA)

*

Full Range Preducer

However, these companies, unlike the leading PIMM producers
manufacture only a limited selection of generally small clamp
force {(less than 100 tons), vertical, insert molding, and/or
rotary or shuttle press injection machines, which they sell in
specialty niche markets. These machines tend to be lower priced
than those manufactured by the majer producers, and often are on
the lower end of the technological scale. Many of the smaller
producers have primary businesses that are complementary to
production of injection machines, such as the manufacture of
rubber and die casting equipment, mold making, and other types of
plastics working machinery.

In addition, there are some additional firms in the United
States, such as the Epco Division of John Brown Machinery Co.,
that specialize in the remanufacture of injection molding
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machines. (Some injecticn machine pbroducers also offer thig

service.) These firms purchase used machines and replace worn
parts and update technology within the confines of tHe machine
design, and then resell the machine. & remanufactured machine

coste approximately half the price of a comparable new machine.

Epco, the largest rebuilder, reconstructs about 200 machines per
year.

Several firms have discontinued production of injection mol@ing
machines in recent years. The most significant of thess
companies was Farrell Corp., which had been the fourth largest
U.S. producer. Farrell left the injection machine business in
mid 1882. 1In 1983, Cincinnati Milacron acquired Farrell's line
of large injection machines (over 1000 tons), and Conlon Corp.
purchased its smaller machine lines. Later, the Improved Co.
purchased. Farrell's small machine operations from Conlon, and was
itself purchased by Newbury in 1986. Another fairly large
producer, the New Britain Co. of Connecticut, was bought by HPM
in 1985 and consolidated inte EPM's ranufacturing cperations,
only to be closed in 1987.

Other establishments that have ceased production of injection
molding machines include Kent, Stokes, McNeil Akron, and
Micromatic. However, none of these firms was ever a major player
in the general injection molding marketplace. Most of these
firms exited the injection machine business before imports became
a major presence in the U.S. marketplace, which has occurred only
cver the past four or five years.

Ir additicon, some U.S. injection machinery producers have closed
plants and/or consolidated operations in smaller facilities.
These include HPM as noted above as well as Package Machinery
Corp. (Reed Division) which closed its East Meadow, Massachusetts
ptant in 1986, consolidating operations in a new, efficient, but
smaller plant in Stafford Springs, Connecticut. Natco also
downsized its operations in Richmond, Indiana, dismissing half of
its workforce and reducing its production capacity by 200 units
per year.

D. International Injection Moclding Machinery Industry

In addition to the United States, several other countries are
major players in injection moiding machinery manufacture,
supplying equipment to a wide variety of users throughout the
world. Japan, West Germany, Canada, Switzerland, and Italy are
among the largest injection molding machine manufacturers.
Table III-2 below lists major producers in these countries.

6 Plastics Technology, January, 1988, p. 76.

o
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Limited official statistical information is available on the
injection molding machinery manufacturing operations in any of
these countries. Generally, this industry is not broken out from
otner sectors of the plastic-working machinery industry in
cfficial publicaticns, and in some cases it is combined with
rubber-working eguipment.

TABLE ITI-2

Major Foreign Manufacturers of Injection Machines

Company Home Country
Lrburg W. Germany
Battenfeld W. Germany
Boy Machine W. Germany
Bucher W. Germany
Engel Austria/Canada
Husky Canada
Italtech Italy
Japan Steel Works - Japan
Klcckner Ferromatik W. Germany
Krauss Maffel W. Germany
Mannesmann Demag W. Germany.
Mir - Italy
Netstal Switzerland
Niigata Japan
Nigsei Japan
Sandretto Italy

- Toshiba Machine Japan
Ube Japan

Industry experts estimate that about 32,000 injection molding
machines are manufactured worldwide per year. U.S. production
accounts for less than 10 percent of this total, down from a
significantly higher world market share in the 1970's. While
specific figures are unavailable, at that time, U.S. production
surpassed 4,000 units while total world production was less than
it is today.

Japan's Institute of the Polymer Industry states that in 1986,
Japan produced over 11,000 injection machines (abogt one~third of
world producticon and three times U.S. production). Japan

7 Por example, in a statement by Raymond Ross, Vice
President of Cincinnati Milacron, Plastics Machinery Division, to
Commerce Department representatives on September 28, 1988.

8 Plastics Industry News, Vol. 33, No. 4 (April, 1987), p. éi.
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appears to specialize in production of smaller size machines:
almost 50 percent were under 100 tons clamping force versus 35
percent of U.S. production. Japan exported about cone-third of
its production in 1985 (30 percent of which went to the United
States), while imports totalled oniy 172 units (about two percent
cf domestic consumption).

Eurcpean countries, led by West Germany and Italy, produce
approximately 16,000 machines per year, fuily one-half of werl
oduction. However, producticn information on either a compa
& country basis is spotty. West Germany is recognized as a
ader in injecticn molding technology, specializing in wvery high
guality, sophisticated equipment for advanced applications such
&s two-tone automobile taillight molding and manufacture of
compact disks. Like Japan, West Germany exports significant
numbers of injection machines. Half of ite exports go to other
European nations, and about one-guarter go to North America.

u
P
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r
=
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Italy has several major producers of injection molding equipment,
and apparently specializes in production of very large size
machines. One Italian firm, Italtech, manufacturers the largest
injection machine available in the United States, at 10,000 tons
of clamping force. Sandretto and Mir, alsc of Italy, account for
production of over 1,500 machines ger year (combined)}, in all
size ranges from 90 to 4,500 tons.

Canada is home to Husky Injection Molding Systems, which produces
high guality machines used extensively in packaging applications.
Husky also prcduces injection molds. Also manufacturing in
Canada is Engel, an injection molding machinery manufacturer
based in Austria, as well as several specialized smaller
producers. <Canada exports a large percentage of its PIMM
production, mostly to the United States.

In addition to these long-time players, there are some relati ely
new entrants into the world injection molding machine market,
including Taiwan and South Korea. One source indicated that
there are about 100 injection molding machinery producers in .
Taiwan alone, albeit minor producers with a_considerably
different product than machines used here.?0 These countries
have been producing injection machines for domestic consumption
for a number of years, but are now beginning to focus more
attention on export markets, especially the United States. Firms
in these countries have begun to Americanize their products:
adding features that U.S. processors demand but are not needed in

9 plastics Machinery & Eguipment, November 1987, p. 64.

10 plastics Werld, February, 1988, p. 17.
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Pacific Rim countries. These countries will undoubtedly have =
growing presence in the U.S. market ip the next severa: years.
Some U.S. and other developed country producers are €stablishing
precduction facilities ip these countries for the cost savings
they can reap from lower wage rates. Van Dorn has had an
Opeération in the Far Zast for several years; and Cincinpati
Milacron has a licensing agreement with Daewoco of South Kerea and
Fanuc of Japan to manufacture Cincinnati machines for consumption
in the Far East, where U.S.-origin machines nhave not been
competitive, Swiss producer Netstal ig in the process of opening
& production facility in Singapore, aftsr cancelling similar
plans to start production in the United States due to cesis,
Finally, Sharp Industries of Japan has just begun to market in
the United Stateg Taiwan-buiit injection machines from 85-2,800
Tons. '
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iV. DEFENSE USEZS OF fLASTICS

Quantifying defense uses of plastic is extremely difficult.
Plastics are used in virtually ever industrial sectecr, from tovs
and housewares to the most advanced tactical aircraft, and much

Of these plastics are fabricated on injecticn molding machines.
According to Plastic Technology's injection molding census,t the
cop five industries utilizing captive injection melding machines
are electrical/electronic eguipment (36 percent); medical,
optical and other instruments (15 percent); transportation,
including automotive and aercspace (12 Percent); miscellaneous
manufacturing, including toys, housewares, ang sporting goods (12
percent); and non-electrical machinery {10 percent). Many of
these types of industrial products have military as well as
commercial application, although military use may be minor
relative to-total peacetime consumption.

One recent study2 found that the Department of Defense is the
largest single consumer of pPlastic parts (as it ig for many
industrial products), accounting for approximately four percent
of the value of all plastic parts sold in the U.S. between 1980
and 1985, According to this Iepoert, over one-third of DOD's
consumption was "specialty" plastics -- either engineering or
performance thermoplastics, reinforced plastices, Or polymer-based
advanced composites. (Specialty plastics account for only about
three percent of overal] plastics consumption by volume in the
general market.) The most sophisticated and critical of these
specialty plastics used by the Defense Department are the
composite materials.

A. Polymer Matrix Composites

There are several different types cf composite materials,
including ceramic matrix composites, metal matrix composites, and
those most relevant to this study, Dolymer matrix composites
(PMCs). Polymer composites are broken into two categories:
reinforced plastics and advanced composites. Reinforced plastics
include such relatively inexpensive and widely used materials as
fiberglass, which has been in use for over 3p years in such
applications as boat hulls, sporting goods, and automobiles.

This type of composite accounts for about 98 percent of the
volume of composites consumed in this country. The remaining two
percent of composites are referred to as "advanced, " meaning that
the material exhibits properties (e.g., high temperature
resistance and stiffness) superior to conventional materials such

lPlastics Technology, August 8, 1986, pages 62-65,

2 "Specialty Plastics in Military Appltications," prepared by
Business Communications Co., Stamforgd, Connecticut, 1986: as
reported in Modern Plastics, October, 1986, p. 168.
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as steel and aluminum. Thesa are gen

e vy "tailored" materials:
designed and manufactured to have spec
t

all

fic properties reguired
for a particular application. 1In fact, the primary use for
polymer-based advanced composites is in aercspace and military
applications, with these applications accounting for over two-
thirds ¢f advanced composite consumption. Due to their expense,
few advanced cocmposites are currently used in the commercial
sector outside of commercial aercspace applications.

PMCs are desirable for such advanced operations due to their
light weight, high stiffness and strength, and resistance to
corrosion and fatigue in comparison with most metals. Currently,
& major limitation on the increased use of PMCs is their low
temperature resistance relative to some metals and other advanced
materials, notably ceramic composites. At present, the maximum
operating temperature for PMCs is about 600° F, but with
additional research and develcpment, operating temperatures near’
800° F are projected.

Advanced PMCs were first used about 15 years ago in the
horizontal gtabilizer of the FP-14 fighter piané, and have become
standard and essential features of all scphisticated fighter and
attack aircraft. Major uses include wing skins, fuselages,’
horizontal and vertical stabilizers, helicopter blades, meteocrite
shrouds on satellites, and trusses and struts on space vehicles.

Currently, PMCs are under full-scale development for use in the
Navy's V-22 Osprey aircraft and are under consideration for use
in the Army's LHX helicopter and the Air Force's Advanced
Tactical Fighter. The Defense Department has devotred at least
$118 million in_research and development funds to the PMC field
from 1985-1987.°

Most PMCs utillze thermosetting resins as a binder for fiber
reinforcements because of their superior temperature resistancs
(see Table IV-1}. Recently, advanced thermoplastic materials,
such as polyetheretherketone (PEEK), have been developed and
offer great promise for future use as a base for composites.
Thus, the next generation of fighter aircraft may contain
thermoplastic composites, which are preferable because of their
relative ease of fabrication. L
PMC's are currently fabricated into the desired shapes in a
variety of ways, but most of these are very time consuming, labor
intensive and expensive. The most common method is lay up,

3 Advanced Materigls By Design: New Structural Materials
Technologies, Office of Technology Assessment, June 1988, D. 26.
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IV-3

TEBLE IV-1

Common Resins and Fibers Used to Form
Advanced Polymer Matrix Composites

RESINS FIBERS
Polyethersulfone (PES) Bramid
PREK Boren
Polyimide Carbon
Polyphenylene sulfide Glass
Pclyamide imide

Epoxy

Phenolic

Polyester

Bismaleimide
either manually or automated with rcobotics. Other methods
include filament winding, compression molding, and transfer
molding, which are all suited to formation of thermosetting
materials. One of the most critical areas of research and
development in the polymer composite area is aimed towargd
progress in the fabrication process. This is all the more
important because other types of materials including new aluminum
alloys, metal-matrix and carbon-carbon composites, and advanced
ceramics compete with plastics and plastic-matrix composites for
sophisticated military applications. The future use of plastics
in military and other advanced applications is thus Lo some
eéxtent dependent.on the development of economical methods of
fabrication (such as injection molding), as well as on the
development of new types of materials with supericr performance
characteristics.

In Cctober 1987, Ehe National Bureau of Standards held an
industry workshop™ on the potential of various processing methods
as commercially viable means to fabricate polymer composites.

The workshop was attended by advanced composites users,
suppliers, and fabricators and focused on technical barriers to
commercialization. The industry experts present were asked to
project which generic processing methods are or will be important
for economical processing of polymer composites in the next five
to 15 years. Injection molding was inciuded on the list of
possible processing methods, but failed to rank in the top nine
as an efficient technique for use in automating and .
commercializing production of polymer composites. Processes.
which appear to have greater potential for composite processing

4Polymer Composite Processing: An Industry Workshop. U.S.
Department of Commerce, National Bureau of Standards, Institute
for Materials Science Engineering, October 7, 1987.
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include: compression molding, gransfer moiding, filament winding,
thermoforming, and pultrusion.” Injection molding is currently
used te form certain types of composite parts, such as small
gears and electronic components, which are made from
thermoplastic composite materials which contain short fiber
reinforcements. For the future, injection melding was considered
to be a pessible composite Drocessing method by some of the
electronics producers present at the workshop, particularly for
use on equipment housings. '

With improvements both in preocessing technology and the
properties of the materials, polymer composite usage is predicted
to expand at a rate of 15 percent per year throughout the
remainder of this century. Defense use is expected %0 grow at _an
even faster rate (up to 22 percent per year) over this period.

In conclusion, although advanced polymer composites are
indisputably significant for the national defense, and their
coentinued expansion and commercialization is certainly necessary
for both defense and economic reascns, it does not appear that
injection molding has had or will have in the foreseeable future
a large role to play in this expansion.

in addition, the injection molding process is currently being
explored as a method of forming advanced ceramics, which are
expected to be extremely critical in future defense applications
because of their temperature resistance. However, develcpment of
this technology is presently in its infancy. 1In fact, ceramic
injection molding machines are not yet manufactured for sale.
Although the petiticoners allege that PIMM technology is important
for the future develcpment of ceramic injection molding
techniques, there is no conclusive evidence that this is the
case. Firms that are involved in ceramics research are primarily
ceramic companies, research institutions, and the major aerospace
gas turbine engine producers. Injection molding machinery
producers are not directly involved in the research at thnis time,
although perhaps they cculd have a role £0o play.

B. Other Specialty Plastics

Scme types of plastic are considered "advanced materials" even
though they are not composites. Polyetheretherketone (PEEK}),
polysulfone, and polyamideimides are among plastic advanced
materials. Defense accounts for a significant, but indeterminate
amount of consumption of these materials. They are included,

5 A brief discussion of each of these processing methods, is
included in Chapter II.

6 office of Technology Assessment, op.cit., p. 12.
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along with advanced composites, in =he "specialty plastics”
category that makes up an estimated one-third of defense use of
plastics. ©Not all of DOD usage of these materials is injection
molded; much is formed in cther ways, such as transfer and
compression molding and reaction injection molding.

Nevertheless, certainly some of these specialty enginesring and
performance polymers are injection molded, and are used in a wide
variety of defense-related products. Non-composite materials are
used extensively on aircraft fuel tanks, ship hulls, tank
turrets, and satellite dishes. Specialty thermoplastics with
high heat resistance, mechanical strength, and low dielectric
(non-conducting) properties will become increasingly important
for military electronics applications. This sector is expected
by industry experts to grow at between 5.0 ané 7.5 percent per
annum. Specific examples of military utilization of engineering/
performance polymers include reinforced phenolic rocket nozzles,
polycarbonate cockpit enclosures, polyester travelling wave
tubes, and electronic enclosures used in missile guidance of
polyamideimide and glass-filled PPS.

C. Commercial Grade Plastics

Given that only one-third of Defense pclymer consumption is of
"specialty® plastics and advanced composites, there remains a
significant amount of consumption in the "commercial® grades of
plastics, including pelyethylene, PVC, and polypropylene.
Defense use for these plastics include: pipes, knobs, handles,
and other component parts of ammunition, guns, missiles, and
aircraft. Although detailed information is not available, the
use of plastics in these types of applications is dictated (as in
the commercial sector) largely by the low price and easy
processibility of plastic. Use of plastic for more important
applications is restricted because of low pressure and heat
resistance. '

It is reasonable to assume that the blastic parts used by DOD are
fabricated by processes similar to the proportion that they are
fabricated in the commercial arena. Thus, a great deal of these
plastic parts (including pipe and sheet) are likely formed by
extrusion, while injection molding is probably used to form the
majority of complex, three dimensional plastic shapes. 1Injection
molding machines, therefore, contribute significant}ly to the
smooth routine operation of the military based on the volume and
pervasiveness of the plastic parts fabricated by them, even if
these plastic parts are not of the highest level of
sophistication.

In order to gain a better understanding of defense uses of
injection molded plastic parts (as well as mobilization
capabilities and competitiveness information), the Department of
Commerce conducted informal telephone interviews with more than
50 plastics processors involved in production of defense and
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items. The firms contacted manufacture =a wide variety of
derfense~related items, including procjectile supports, parts for
jJet engines, ignition caps for M-8 smoke grenades, missile fins,
electrical parts for thermoinsulators and Trident Submarines,
sealing bands that seal pressure in barrels, parts for artillery
rounds; ordnance items such as ammunition parts, cartridges,
magazine clips, and shell casings, computer parts, visors,

switches, O-rings for missiles, canteen lids, and battery
casings. Medical parts produced include eye droppers, syringes,
pill closures, I-V pumps and blcod testing eguipment.

According to these processors, critical defense components are
manufactured using a wide range of plastiecs .resins. The most
COmmMen resins, as in the commercial sector, were polypropylene,
polyethylene, aad polycarbons. & significant number of
processors, however, cited usage of sophisticated engineering and

i

performance resins, including nylon, PEEK, and DES.

Injection molding machines used toc form these items ranged from
as small as 28 tons up to 1,500 tons of clamping force, in much
the same ratic as the machines are used in the commercial secter.
Medical items, which are generally small, tend to be produced on
smaller machines (as small as 15 tons clamp force).

Most of the processors polled manufactured other items in
addition to defense-related production, and few sold their
product directly to the Defense Department. For this reason, the
brocessors had only an incomplete understanding of the amount of
their output ultimately to be used for defense purposes. To the
extent they knew, their products were supplied to such important
defense contractors as General Dynamics, Lockheed, Boeing,

Northrop, Honeywell, Hughes, Grumman, McDonnell Douglas, and TRW.

The informal conversations held with these precessing cperations
generally confirmed the information regarding defense use of
injection molded plastics.
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V. U.5. INDUSTRIAL PERFORMANCE

&, Domestic Shipments

There are no comprehensive figures available for U.S. shipments
©f injection moclding machines. Although SPI gathers and
assembles shipment data from its membership, thess data are not
exhaustive of the industry. Despite the fact that SPI has among
its members the majority of injection molding machinery
producers, there are a number of firms that do not participate in
the association, and statistics from these firms are not included
in SPI data. The table belcow presents SPI's calculations cof
domestic machinery shipments for the years 1878-1987,
~Participants in SPI's survey changed over time as companies
merged, ceased production of PIMMs, or simply withdrew from the
SPI. The most recent vears (1886-1587) have had ten members
reporting.~’

TABLE V-1

-Shipments of Injecticn Molding Machines
According to SPI

Year Units Value
(Millions)
1878 3081 - - - §286.58
1979 3024 $285.9
1980 2175 $220.7
1981 2124 $232.4
1582 1469 $150.5
1983 1922 $191.7
1982 2705 ‘ 8305.5
1985 2332 §337.7
1986 17038 $281.8
1687 1748 $242.6E

Scurce: SPI Petition

Shipments dataz from the DOC producers' survey very closely track
SPI statistics for the last six years. _This is not surprising as
seven of the DOC's nine survey recipients also participated in
the most recent SPI poll. The results of the DOC survey are
shown below, broken down by clamp force.

1 van Born, HPM, Cincinnatl Milacron, Reed Division of
Package Machinery Corp., Jaco Manufacturing Co., Lester
Engineering Co., Natco, Newbury, Klockner, and Epco Div., John
Brown Machinery. The last is largely symbolic, since Epcc no
longer builds new machines.
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TABLE V-2az
U.5. Shipments of Injection Molding Machines
In Units

Clamp Force 1882 1883 1984 1985 1886 1587 1588"
0-98 Tons 337 482 747 646 448 428 4824
100-253 529 704 1048 781 592 663 606
300-499 260 397 571 504 405 475 464
5006-699 76 118 169 180 130 144 164
700-999 51 63 101 161 142 165 128
1000-14¢8 13 24 24 54 55 56 58
1500+ 16 S 12 43 57 26 38
Total 1282 1813 2672 2375 1839 189¢% 1874
(8PI Total) (1469) (1922) (2705) (2332) (170%) ' (1748) (NR)
Source: Section 232 Industry Survey
TABLE V-2Db
U.S. Shipments of Injection Molding Machines
{Millions of Dollars)

Clamp Ferce i882 1983 1984 1885 1986 1887 1988*
0-89 Tons $12.8 $20.2 $34.0 $26.2 $22.6 $22.2 $24.6
100-298 41.0 57.4 87.3 78.2 60.8 652.3 54.¢4
300-45¢5 32.8 50.8 69.7 78.9 65.9 76.2 72.0
500-699 14,1 21.8 32.3 40.8 29.8 32.3 46.8
700-599 .11.8 16.4 21.7 51.2 45.9 34.1 20.1
1000-1499 4.3 7.7 9.5 23.3 27.5 25.9. 27.2
1500+ 11.2 6.3 5.3 32.6 43.0 16.4 26.6
TOTAL $128.0 $180.7 $259.8 $335.2 $2935.3 §272.4 $292.8

(SPI Total)($150.5)($191.7)($305.5)(337.7) €$281.8)(s242.6) ( NA )

Source: Section 232 Industry Survey

* 1988 figures are anﬁualized based on six months of actual data.

These data display a number of interesting trends. First of all,
shipments show significant variation from year to year. This is
due to the effect of large individual orders which have had a
tanglble effect on the overall total. However, it is apparent
that 1984 was a particularly good year, when nearly 2,700 units
were shipped, a 47 percent increase over the bPrevious year. This
is the most since 1978, when industry shipments {according to SPI
figures) exceeded 3,000 units. The next two years showed a

11
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Crease in domestic shipments, while in 1987 and 1388, shipments
€ agaln on the rise, even though ths levels of the earlier
ars have not been attained.

de

v

ve

In value terms, shipments fcollow a similar path over the 1982-
1988 period. One exception is that value shipments continue %o
decline in 1987 despite the increase in unit shipments,
indicating a decline in the average value of each machine,
perhaps in response to import competition.

The DOC survey recipients reported their shipment levels in two
ways in addition to size: machines with microprocessor contrels
and those with simpler controls (e.g., solid state). Machines
with microprocessor-based controls increassd dramatically over
the 1982-1987 period, £from 15 percent to 69 percent of the
overall total. 1In general, larger size machines are more 1lik 1y
te nave microprocessor contrcols than n

e
smaller size machines. I
1587, only 47 percent of the smallest size category of machines
had these .advanced controls, contrasted with 90 percent of
machines in the 1,000 %5 1,499 ton range.

The years 1982-1988 also show small but significant shifts in tzhe
relative importance of machines in various size ranges to
domestic manufacturers' sales. 1In particular, shipments in the
two smallest size categories (under 200 tons clamp force)
accounted for 67 percent of unit shipments and 42 percent of
value shipments in 1982; by 1987 their share had dropped to 57
percent of units and 21 percent of value. This may be in
response to increasing imports over the period, particularly from
Japan, whose exports are concentrated in the smaller categories.
Meanwhile, all of the remaining larger machine categories show
increases in share of shipments over the period, although the
percentage increase for each individual category is small. The
100 to 299 ton size range of machine has remained the most common
size in terms of unit sales among the major U.S. producers
{accounting for 35 percent in 1987) while the next.size range
(300-495 tons) captures the largest portion of value sales (28
percent).

As noted above, neither the DOC survey nor the SPI data covered
all domestic manufacturers of plastic injection molding machines.
Although a great deal of information and apparent trends can be
derived from the shipment data above, for some analyses and for
comparisons with foreign countries, it is essential to estimate
the size of the total U.S. plastic injection molding machinery
industry. Thus, in order to supplement the DOC guestionnaire,
telephone interviews were conducted with senior level
representatives of all other identified U.S. injection molding
machinery producers. These firms were queried as to their
current average annual production of injection molding machines,
as well as the sizes and types of machines produced. The results
of this informzl survey are provided below.
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I these smaller firms, general
and/or specialized eguipment, a i
figure, 1987 shipments would increa
{approximately 25 percent) to about 2,400 units, Using this as
an approximation for total U.S. production of plastic injection
molding machines in 1387, the top three producers account for
abcut 60 percent industry shipments. The SPI shipment data
capture about 70 percent of the total, while the DOC survey data
capture cover 75 percent for 18%87.

v
included in the U.S. shipment
se by about 500 units
2

Hhs O

O

TABLE V-2

Other U.S. Producers c¢f Injection
Molding Machines

Approx. Annual
- Name of Firm Production (1987) Size Range Notes

Gluco, Inc.
Pittsburgh, PR

Hull Corp. Peak: /yr
Hatboro, PA
Ililinois Precision . Insert Molding
Wheaton, IL
Jaco Manuf. Co.
Berea, OE
.‘Krauss—Maffei . LS TR R EE X R R Plans for
Florence, KY * DELETED 70 PROTECT * /yr

* COMPANY PROPRIETARY*
Lester Co. * INFORMATION * Major player,
Stow, 0OH EEE R R T R T R R e AT 1950's & 60's
Mar-Tech Mach.
Fort Wayne, IN
Morgan Indust.  Insert Molding
Long Beach, Ca
T;ueblood . Vertical,
Tipp City, OH Shuttle Press
Vimm Machine Peak: /YT,
Worcester, Ma
TOTAL 423-581 Mcst Under 100 tons

Source: DOC Telephone Interviews
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Extrapolating from this information, estimates can be made of :the
U.S. industry’'s total production for the years 1982 to 1988. To
de this, SPI shipment data for the years 1982 to 1984 wers used
as a baseline, since for this time pericd the SPI survey ig
superior tc the DOC dat

ta {(because it covers former SPI members
now out ©of business). For the more recent years (1985-1988), the
DOC survey is more comprehensive, as evidenced by the greater
levels of shipments captureé by it in comparison to the SPI data.
To these baseline data for each year, 25 percent was added to the
unit shipments in order to account for the shipments of the
smalier firms that are not parties to the SPI or the DOC surveys.
To derive estimates of the comparable value of shipments over
this time period, the SPI or DOC actual dollar shipments were
increased by the average value of non-computer controlled
machines in the under 100 ton clamp force category times the
estimated additional production in units (25 percent)}. This is
justified by the fact that, for the most part, the firms that are
not captured by the SPI or DOC data produce small, less
sophisticated equipment.

These computations are set forth below:

Estimates of Total Shipments

Baseline Additional Total
Value . Avg., Value
Units | (Milliocns) Units Value I Units |(Millions)

1982 1462 $150.5 367 $37,500 1836 §164.4
1683 - 1822 $§161.7 480 540,800 2402 $211.3
1984 - 2705 $305.5 676 $43,200 3381 8§334.7
1985 2375 $335.2 504 $42,300 2568 $360.1
1886 1839 $285.3 460 S43,600 228¢% §315.4
1687 1889 $272.4 475 $45,300 2374 $284.0
1988E 1874 $282.8 4932 849,900 2467 $317.4

Baseline figures: for 1982-1984, SPI data. For 1985-1988,
Section 232 Industry Survey.

Source: DOC and SPI

B. Employment Trends

For the nine firms surveyed by the DOC, employment Qithin‘the

injection molding machinery manufacturing coperations tcoctalled 3,547

in 1987, down 422 workers (11 percent) since 1584. Employment
ievels increased two percent from 1984 to 1985, but declinad
thereafter. (See Table V~5).
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TAEBLE V-5

Employment by Surveyed Firms

1984 1985 1986 1287

Lngineers & Compucer i

Specialigts 225 235 228 242
Designers &

Drafters 171 ig2 1860 160
Production - . . :

Workers - 1801 1851 1754 1540
Other {incl.

Admin.) 1772 1761 1425 1605
TOTAL 3969 4039 3567 3547

Source: Section 232 Industry Survey

in comparison, according to the Bureau of Labor Statistics,
employment within the broader industry {SIC 335 - special industry
machinery) was down only 3.8 percent during this period. For all
manufacturing, empleyment fell just 1.6 percent between 1984 and
1987. Within the state of Ohio (where the three largest producers
are l?cated) employment in SIC 355 fell 9.7 percent from 1984 to
1587. .

Manufacturing workers (e.g., machinists, assemblers, painters, and
engineers) represented 54.8 percent of total employment in 1987.
This percentage was slightly lower than the 1982 figure of 55.4
percent. Firms have reduced their manufacturing staffs by 225
workers or 11.6 percent since 1984, indicating that a slight
majority of the émployment reductions taken fell upon this group.

The mix of workers in the industry has also shifted since 1984.

The expanded use of numerically controlled machines and robotics
during the production process, and the constant development of more
sophisticated, computer driven injection molding machines have
increased industry demand for computer specialists and electrical
engineers, and have réduced the need for machinists, welders, and
assemblers. While overall employment has dropped by more than 10
percent since 1984, the number of assemblers, machinists, and

2 Bureau of Labor Statistics, LABSTAT database, July 1988.

. 3 Labor Market Statistics, Ohio Employment Service, Octcber
1988,
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V-7

welders fell 15.8 percent, while the number of engineers and
similar professions increased by eight percent. This trend is
likely to continue as firms pursue the manufacture of more
sophisticated machines and adopt production processes (such as
Flexible Manufacturing Systems) reguiring fewer machinists.

e
r

C. U.S. Exports and Imports of Injection Molding Machines

1. U.S. Exports

Export performance has been volatile over the 1982 to 1988 period.
Exports did, however, begin to increase in 10885 after low levels in
1583 and 1984. This favorable trend was likely due toc the
devaluation of the dcllar at that time as well as other factors
which increased competitiveness. Exports account for a relatively
small percentage of U.S. shipments of injection molding machines,
varying between four and 16 percent on both a unit and value basis,
but have increaced since 1984. S

The traditional markets for U.S. machines, as for many U.S.
manufactured products, are our neighbors in Mexice .and Canada.
Other major markets are in South America, South Korea, and Western
Europe, but these areas show much more variability from year to
vear, reflecting the impact of large single orders.

TABLE V-6a

U.S. Exports of Plastic
Injection Molding Machines
1982~-1388
(Unite)

1982 1383 1584 1985 1986 1887

Mexico 60 42 33 77 162 138
Canada 30 31 26 43 40 36
S. Korea G ¢ 0 2 12 75
Venezuela 11 2 4 7 18 i6
Japan 1 1 3 7 10 8
Italy 1 0 it 18 0 4
U.K. 8 0 11 8 6 24
France 2 1 1 3 6 o
Colombia 15 22 9 2 22 11
Australia 3 3 0 1 1l 1
OTHERS 30 51 62 67 88 66
TOTAL 161 i53 149 235 T 366 379
% of

Shipments B.8% 6.4% 4.4% 7.9% 15.8% 16.0%

Source: U.S. Bureau of the Census
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TABLE

Exports of

V-6b

Blastic

|

.
njection Molding Machines

1982-1988

(Millions -of Dollars)

19082 1583 1084 1985 1586 1587
Mexico $8.9 $2.7 S3.1 $5.8 $15.0 $7.7
Canada 4.7 3.0 3.2 8.9 4,2 4.9
S. Korea 0.0 0.0 0.0 0.2 1.5 8.6
Venezuels 1.3 0.2 0.6 0.7 5.0 2.2
Japan 0.4 0.0 0.3 0.5 1.4 2.9
Italy 6.0 C.C 0.0 1.3 0.0 2.0
U.K. 0.3 ¢.0 0.5 1.4 0.3 1.3
France c.1 0.1 0.1 0.7 0.2 i.1
Colombie 2.5 0.8 1.1 0.3 1.1 1.4
Bustralisa 0.6 0.5 0.0 0.1 ¢.0 1.5
OTHEERS $2.56 $1.9 $6.0 $7.32 56.6 $5.3
TOTAL $22.8 £9.3 §$15.1 ¢27.4 $35.4 §39.¢
%2 of
Shipments 13.9% 4.4% 4.5% 7.6% 11.2% 13.6%

2, U.S5. Imports

Prior teo 1982, U.S.

Bureau of

the Census

imports of thermoplastic injection molding

machines were aggregated in a general category that also included

thermoset injection molding machines and rubber injection meclding

Thus, figures before 1982 are not comparable with

machines.

statistics after that date, and import levels before 1982 are

unavailable.

However, in the years 1982 to 1988, a clear trend in

imports of thermoplastic injection melding machines is evident,

Imperts have increased dramatically over the pericd, from 671 units

valued at $27.5 million in 1982, to over 3,000 units valued at

$230.5 million in 1987.

value (350 percent in units) in just six years.

This is a phenomenal 700 per

10 months of 1988 show unit imports running about 11

than last year, but

possibly due to fluctuations in currency, as well as
increases due to technolecgical advances.

Data for

cent growth in
the first
percent lower

the value of imports is slightly higher,

price
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The U.S. trade balance in injection molding machines has worsened
progressively, althcugh it has been a2 deficit throughout the entire
1982 through 1887 time frame. The 1882 PIMM trade deficit c¢f $4.7
million and 510 units, worsened to 5195 million and 2700 units in
1887.

The top six injection molding supplying nations (Japan, Canada,
West Germany, Switzerland, Italy, and Taiwan) consistently account
for nearly 95 percent of total U.S. imports. However, as can be
seen in Table V-7 below, there have been shifts among these
countries over the 1982 to 1688 time frame. In 1982, West Germany
was by far the leading supplier cf imported injection machines on
unit basis, while Canada provided the greatest value of machines.
Since that time, both Germany and Canada have lost market share to
Japan. Germany's share of unit imports has fallen from a high of
55 percent In 1983 to a low of 13 percent for the first 10 months
of 1988.° Canada's share has similarly plummeted from 32 percent
of total imports (18 percent unit basis) to 17 percent (12 percent
unit basis). Meanwhile, Japan has increased its share from roughly
25 percent to over 55 percent, in both unit and value terms.

TABLE V-7a
U.5. Imports of

Thermoplastic Injection-Molding Machines
(Units)

1982 1983 1984 1985 1986 1887 1988~

Japan 151 332 708 867 1,187 1,571 1,350
W. Germany 322 859 814 791 654 523 313
Canada 122 216 303 219 250 349 292
Switzerland’ 8 11 22 52 138 71 134
Taiwan 2 7 4 19 73 122 106
Ttaly © . 28 47 65 54 - 206 52 68
Others BT 74 186 296 386 288 201
TOTAL 671 1,546 2,102 2,298 2,505 3,076 2,504

TRADE

BALANCE (510)(1,393)(1,953)(2,063)(2,539)(2,697) (Na)

§ource: U.S. Bureau cf the (Census
Annualized from 10 months of actual data.

2 The decline in imports from Germany, especially precipitous
in the first 10 months of 1988, can be partially explained by an
increase in assembly and/or manufacture of machines in the United
States. Krauss-Maffel and Klockner Ferromatik Desma have both
begun to manufacture domestically.

IR I

™1 N - - B ILE | 5 B TEIhEi T 4 - =T, N 3T e R B P T e S



~United States.

V=10

TABLE V-7b
U.S5. Imports of
Thermoplastic Injection Mgldine Machines
(Millions of Deliars)

1882 1983 1384 1585 1986 1987 1588
Japan $ 7.3 $ 13.2 $ 33.3 S8 48.2 $ 94.8 $1322.2 $132.8
Canada 8.8 15.7 33.6 22.9 34.0 36.47  40.5
W. Germany 8.0 18.1 24.6 31.3 37.8 31.7 25.2
Switzer. 6.3 0.6 1.8 5.0 7.2 8.2 13.0
Italy 1.3 2.3 3.7 2.0 6.2 6.1 8.5
Taiwan 0.1 0.1 0.1 5.3 2.2 5.1 4.6
Others s 1.6¢% 4.0s 7.3 8 10.3 $ 10.4 S 10.9 & 14.2
TOTAL $ 27.5 $ 54.1 $104.4 $120.9 $192.7 $230.5 $239.8
TRADE
BALANCE

($ Millions) (4.7) (44.8) (89.3) (93.5)({165.3)(195.1) (NA)

* Pigures for 1988 are estimated based on 10 months of actual
import data.

Source: U.S. Bureau of the Census

Of the other major suppliers, Switzerland and Italy show growth 1
unit import levels and market share until 1987, when imports fell
significantly. Data for early 1988 display a stabilization for
these countries' share of the import market. Imports from Taiwan,
though still relatively minor, have shown tremendous growth cver
the pericd, from just two units in 1982 to 122 in 1987. This has
enabled Taiwan to increase its share from less than one percent to
4 percent, and overtake Italy and Switzérland to become the fourt
biggest supplier, on a unit basis.

i

In addition to complete injection molding machines, the United
States also imports parts of injection molding machines from other
countries. Analysis of statistics for these imports, presented in
Table V-8 below, reveals some interesting trends.

First, imports of injection machine parts have increased markedly- -

over the 1982 to 1987 period,-in tandem with imports of complete
machines. Again, the leading sources of imports are Japan, Canada,
and West Germany, followed by Italy, Switzerland, and Taiwan.
Austria also provides significant levels of injection machine
parts, most likely because of the presence of Engel machines in the
However, Japan's share of the import market for
parts, while increasing, has not approached the share that Japan
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has of the complete machine market
West Germany and Canada are egual
market, at least at present.

1982 1933 1384 1985 1986 1887 1888

Japan $ 2.9 5 3.4 $ 8.4 S 8.2 $16.0 $25.9 3518.9
W. Germany 5.4 £.2 5,8 11,8 17.3 24.8 20.7
Caznada 11,1 5.2 18.3 18.7 1g.5 23.4 28.6
Italy 0.9 1.3 1.2 1.0 1.5 3.1 4.9
Austria 0.5 0.5 1.1 1.1 1.8 2.6 1.4
witzerland 0.3 0.3 1.3 0.9 1.6 2.0 2.6
Taiwan 0.C 0.1 0.1 0.5 0.2 1.4 i.4
Others 3.1 2.0 3.4 5.2 7.5 6.5 6.7
TOTAL . $24.2 $30.0 $42.6 S47.4 $67.6 $89.7 $85.2

Extrapolated from 10 months actual data

Scurce: U.S. Bureau of the Census

There are several reasons underlying this fact. Parts of injection
machines are used to repair and maintain existing machines in this
country. Thus, to a certain degree, levels of part imports are
dependent on the number of machines-from a particular country in
use. Since Japanese machines have cnly relatively recently begun
to have a commanding presence in the U.S; processing market, parts
imports are still low. They will likely increase significantly
over the next few vears as Japanese~crigin machines in this country
begin to age.

Conversely, West Germany and Canada nave haéd =z presence in the U.S.
processing market for longer periods of time; hence, imports of
machine parts from these countries are fairly and consistently
high. Moreover, imports of parts from Germany and to some extent
Canada and Austria, are used in the manufacture or assembly of
injecticn machines in this country. German firms, in particular,
have begun tc invest in manufacturing facilities in the United
States (e.g., Krauss Maffei, Rlockner Ferromatik). Imports of

parts of injection machines from Germany will thus likely increase
in the near future.
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D, U.5. Congumption and Impcrt Penetration

As measured by apparent consumption (domestic shipments plus
imports, less exports), U.S. annuzl demand for injection molding
macnines has been static over the past several years, but has
stabilized at a significantly higher level than in the recessionary
years of the early 1580's. Consumption was particularly high in
1984, with both U.S. shipments and imports increasing to satisfy
the demand. One explanation for the surge in consumption in that
vear is that processors had delaved purchasing new equipment during
the economic downturn of the earlier 1980's, and in 1984, after
reccvery, made purchases that otherwise would have been made
earlier. Since 1984, the U.S. plastics processing industry has
consumed about 5,000 injection molding machines each year, either
to add to their capacity-dr to replace worn out or obsolete
equipment.

TABLE V-Ga
C.5. Apparent Censumption and

Import Penetration
(Unit Basis)

Domestic - U.s. + U.s. = Apparent

Import
Shipments Exports Imports Consumption Penetration
1882 1,836 e 1l 671 2,346 28.6%
1883 2,402 153 1,546 3,785 40.7%
-1984 3,381 149 2,102 5,334 35.4%
. 1%s8s 2,569 235 2,298 5,032 45.7%
~ 1586 2,209 366 2,505 4,838 60.0%
1987 2,374 379 3,076 5,071 ' 60.7%
1988E 2,467 274 2,504 4,687 - 53.3%

Source: U.S. Bureau of the Census and Section 232 Industry Survey

.

TAELE V-9b

U.s. Apparent Consumption and
Import Penetration
{Value Basis)

Domestic - Uu.s. + U.5. = Apparent Import

Shipments Exports Imports Consumption Penetration

1982 $164.4 $22.8 $ 27.5 $169.1 16.3%
1983 211.3 9.3 54.1 256.1 21.1%
1984 334.7 15.1 104.4 424.0 24.6%
1985 360.1 27.4 120.9 453.6 26.7%
1986 315.4 : 35.4 192.7 472.7 40.8%
1987 284.0 35.9 230.5 484.6 47.6%
1988E 317.4 239.8

Source: U.S. Bureau of the Census and Section 232 Industry Survey
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Although U.S. demand for injecticn machines has been consistent for

the past several years, thsre have been marked shifts among the
suppliers of this demand. Specifically, imports have now captured
60 percent 0f the U.S. market, up from under 30 percent just five
yeéars agoe. On a value basis, import penetration is slightliy lower,
rising from 16.2 percent in 1982 to 47.6 percent in 1587. This
difference between unit- and value-based import penetration
indicates imported machines have & lower cost per unit than
domestic machines. Although nc one factor likely explains this
phenomencon, imports have made the greatest inrcads in smaller, less
technically advanced models. 1In addition, the SPI petition alleges
that imports have been dumped (i.e., scld at unfairly low prices)
in order to gain market share.

mports £irst began to penetrate significantly the U.S. market in
he =sarly 1580's, spurred by the high value of the dollar at that
time. Since that time, imports have continued to gain market share
even after the dollar had declined relative to other currencies.
Data from the first part of 1988 indicate that imports may be
decreasing slightly, at least on a unit basis. This figure is
preliminary, however, and may change significantly depending on
sales in the latter part of 1988, '

o

Import levels as a percentage of total U.S. consumption of
injection molding machines are broken down below by country of
origin for analytical purposes. These data reveal that Japan zalone
accounted for almost one third of U.S. consumption of new machines
in 1987. Moreover, Japan is responsible for most (about 75
percent) of the increase in import penetration that occurred
between 1582 and 1987: total import penetration rose 32.1
percentage points during this time frame, 2¢.6 percentage points of
which can be traced to increases in Japanese imports.

TABLE V-10

‘Imports as a P&rcent of Total U.S. Consumption
{(Unit Basis)

1982 1987 Change
Japan 6.4% 31.0% +24.6
Canada 13.7% 6.4% - 7.3
W. Germany 5.2% 12.3% + 7.1 -
Others 3.3% 11.0% + 7.7
TOTAL 28.6% 60.7% +32.1

Source: U.S. Census Bureau and Section
232 Industry Survey
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E. Outlook

tatistics for U.S. imports, exports and import penetration for
January to October, 1988 show some promising changes from the
consistently negative trade patterns of the early and mid 1980's.
Preliminary data on domestic shipments, too, indicate some
improvement over recent years. It remains to be seen, however,
whether early 1588 statistics represent a reversal of earlier
trends or just a temporary halt to continuing deterioration in the
industry's competitive position.

One trend that has recently begun and will most likely continue
over the next several years is an increase in foreign investment in
injection molding machinery manufacturing operations in the United
States. This trend was begun by German firms, including ¥lockner
Ferromatik and Krauss Maffei. Now, other foreign producers are
announcing plans or intentions to start up U.S. manufacture of
injection machines. Billion SA (Spain), Mannesmann Demag and
Battenfeld (both of W. Germany) are among those considering
investment in this country. If foreign investmen: does increase,
this may lead to a decline in imports from the home countries,
since the U.S. market will be supplied locally. However, plans for
investment in this country freguently £all through (as was the case
for Netstal of Switzerland, which first announced plans to
manufacture here, then decided on Singapore instead). Morecover,
many of these "manufacturing" operations are actually mostly
assembly operations, with major machine parts sourced abroad.

SPI itself predicts slight improvements in ronditions in the
injection molding machinery market in the next several years. SPXY
predicts that imports will taper off, domestic shipments will
increase, U.S. demand for injection machines will remain strong,
and mcre foreign manufacturers will set up manufacturing facilities
in the United States.

° SPI, Plastics A.D. 2000.
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VIi. COMPETITIVENESS
As the import penetration and other statistics in the preceding
chapter clearly indicate, the U.S. injection molding machinery
manufacturing industry has suffered & substantial loss in
competitiveness in recent years, particularly relative to
Japanese manufacturers. This chapter will address factors
underlying this change in position. In addition, it will discuss
the competitive prospects for the U.s. industry for the next
several years. ;

A. Elements of Competitiveness

in order to evaluate U.S. competitiveness relative to foreign
suppliers of injection melding equipment, it is first necessary
to understand the elements which influence a Customer's decision
to purchase one machine over another. As part of its industry
survey, the Department &of Commerce asked nine domestic
manufacturers to rank factors that affect sales of their
ecuipment. Their aggregate responses are presented in Table VvI-21
below.

TABLE VI-I

Relative Importance of Factors in )
saies of Injecticon Moiding Machines
(i=Most Important, 5=Least Important)

Quality g Durability of Product
Technical Features of DProduct
Price of Product

Reliability of Manufacturer
Follow-up Service

Historical Business Relationship
Warranties on Product

Design Assistance

Financing Package

Source: Secticn 232 Industry Survey

W WL W RN
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It is interesting to note that the price of the machine is not
thought to be the most important factor influencing purchases of
injection molding machines. Rather, the overall quality ang
‘technical features of a machine are its major selling points.
Price remains an important consideration, however.

This information is supported by a recent survey of approximately
40 U.S. injection molders (i.e., users of the machines) conducted
by Plastics Technology in March, 1988, as well as Department of
Commerce telephone interviews with about 55 defense and medical
molders. Molders which utilized foreign machines indicated that
many factors influenced their decision to buy an imported
machine, but Quality, molding performance, and control features




VIi-Z2

cf the machine were mos:t important. The Plastics Technology
survey also showed that foreign machines are perceived by molders
to be of lower price than comparable U.S. machines, however.

B. Price

d machines and
h list prices are
re often made

Statistics on the actual sales prices cf impor
U.S.-origin machines are not available. Althou
avallable in some cases, significant discounte ar
available to purchasers. However, &z rough in ator of price isg
the average unit value of machines {total val total units).
Such calculations for imports from selected countries and for
U.S. shipments are provided in Table VI-2.

NSO bam
1

These data must be interpreted with caution, since they do not
differentiate price by size or sophistication of machine.
However, they do provide a general sense of relative costs of
machines.

TABLE VI-2

. *
Average Unit Values

Total - Total hAverage
Value ($0C0's) Units Unit Value

Japan S13Z2,7211 - 1571 S 84,157
Canada 36,931 34% ' 104,272
W. Germany 31,651 623 ° 50,804
Switzerland 8,154 71 114,845
Italy 5,078 , 52 116,846
Taiwan 5,083 122 41,746
U.s. 272,432 1899 143,461

Figures for foreign countries are 1987 .total imports in
units and dollars; for the U.S. they are shipments in units
and values.

Source: U.S. Census Bureau anéd DOC survey,

These data show that the U.S. has by far the greatest average
unit value per machine at $143,000, far above Japan's $84;000
average. As expected, Taiwan, with its low production costs, has
the lowest average value at $42,000, while machines from Canada
and Switzerland have relatively high values. West Germany's low
$50,800 figure is counter-intuitive, since German machines are
perceived as being highly sophisticated ang generally more
expensive than U.S. machines. This apparent contradiction is
explained by the fact that many of the imported German machines
are of small size, and hence, lower price, while larger German-
designed machines have in recent years increasingly been built
and/or assembled in this country and do not appear in import
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i S. These skewed unit values are alsc apoarent for imports
r apan, which also tend to be of small size, and from Italy.,
which specializes in large-size machines.

The major factor which influences the selling price of a machins
is its production cost, including labor costs, raw material
costs, part/subcomponent costs, energy costs, and others. Table
V1-3 provides the percentage of each of these costs of total
production costs for U.S. injection melding machinery
manufacturers.

TABLE VI-3

Production Cost Factors

"s Average Range
Labor 19% 7% ~ 43%
Raw Materials 20% 9% - 35%
Subcomponents 41% 25% - 54%
Energy 2% 0% - 5%
Other 19% 2% - 41%

Source: Section 232 Indusiry Survey

The purchase of finished or semifinished parts and subcomponents
from outside vendores is Dy far the greatest single component of
production cost. Injectiorn molding machines are comprised of
many distinct parts (e.g., hydraulics, manifolds, motors,
electronics, and forgings), which explains the high percentage of
total costs accounted for by subcomponents. Labor and raw
material costs involved in production and assembly of injection
machines are also substantial (at about 20 percent of total cost
each), and so can have a major impact on total production costs.

Labor costs (wage rates) vary significantly from country to
country, giving certain regions of the world price advantages
over others. Although there are no specific data available for
the injection molding machinery industry, hourly compensation
costs for the broader industry (non-electrical machinery, SIC 35)
are presented below. (Actual hourly wage rates for the U.S.
industry ranged from $5.67 for a painter to $16.65 for an
engineer). Table VI-4 shows that there has been significant
improvement in the relative position of the United States

in terms of labor costs since 1982, due mostly to the
depreciation of the dollar relative to most other currencies
since that time. 1In fact, 1987 marks the first time since 1980
that U.S. workers were not the highest compensated in the world.
However, during much of last few years, relatively high U.S. wage
rates put domestic manufacturers at a significant disadvantage.

A continuation of the trend in wage rates. apparent from 1982 to
1987 would further strengthen the competitive position of the
U.S5. Industry.

e
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TARLE VI-4
Hourly Compensation Costs for Machinery Industry

U.S5. bellars
(Index Numbers, U.S. = 100}

1982 - 1387

U.s. $12.72 (1000 $14.55 {100)
Canada 11.22 { 88) 12.47 (—86)
France 8.32 { 65) 12.89 { 89
W. Germany 10.75 { 85) 17.60 (121)*
Italy 7.62 ( 60) 10.57 ( 73)
Japan 6.74 ( 53) 12.69 ( 87)
Korea 1.44 { 11) 2.05 { 14y
Taiwan 1.36 ( 11, 2.47 (17)

1986 figure

Scurce: Bureau of Labor Statistics, Office of
Productivity and Technology, August, 1988.

C. Exchange Rates

Exchange rates are a major factor in the relative labor costs
described above; they alsc affect the overall cost of production
and pricing of machines. As with wage rates, since the early
1880's there has been marked improvement in the terms of trade
faced by U.S. industry. Yet imports of injection molding
machines have continued to rise botn absolutely and relative to
U.S. consumption despite the depreciaticn of the dollar. The
petitioners claim that some foreign manufacturers have chosen to
dump their products (i.e., sell at less than fair value) in order
to retain market share. & Section 232 study reviews thess claims
only as they affect the industry's ability to meet national
security requirements. Dumping allegations would be addressed in
an antidumping investigation. However, as a rough measure of
foreign machine price relative to U.S. price, Table VI-5 presents
the average unit value of imported machines relative to the
average unit value of domestic machines over time. These data

clearly show an increase sincé 1982, especially in the first part
cf 1988.

* The average values are presented in relative terms rather
than actual dollars because machines have increased in wvalue
significantly since 1982 due to inflation as well as increasing
scphistication of the machines. These data are subject to the
same limitations as those in Table VI-2, and should be
interpreted with caution.
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Japan, West Germany, ané Canada have all shown increases in t
relative average value since 1982 and particulary in the first
half of 1%88. The average unit value of imports from Taiwan, on
the other hand, has decreased relative to U.S.-built DIMMs. This
may be due to the fact that much of the increase in machine value
during these years is accounted for by increasing sophistication
of machines (especially computer eontrols). Since Taiwan
primarily competes in the low-end sector of the U.S. injection
machinery market, value increases ma&y be less for them.

toy
™

Average Value of Imported Machines as a
Percentage of Average Domestic Machine Value

(Selected Years) Sz

/

1582 1984 .1987 1988 (6 Mos.)
Japan 48 48 5% 61
Canada 73 114 73 58
W. Germany 25 31 35 63
Tziwan 33 35 28 27

Scurce: U.S. Census Bureau and Section 232 Industry Survey.

D. Investment

The surveyed producers all consider investment in structures and
eguipment tc be essential to their competitive viability.
Investment has helped the firms to lower their production costs
2s well as to improve the guality of their product. Examples of
such beneficial investments include installation of flexible
manufacturing systems, purchase and use of Computer Aided
Design/Computer Aided Manufacturing (CAD/CAM) systems and other
computerized systems for oréer entry, parts handling, and
inventory control. Purchase of new state-of-the—art machine
tools has increased the firms' ability to produce close-tolerance
barts wnhich improve the performance of their injection molding
machines. ‘

Table VI-6 presents aggregate investment spending by the nine
surveyed domestic producers. The 1982 to 1988 period shows no
clear trend in investment spending. Investment in buildings and
structures has varied greatly from year to year, reflecting large
but intermittent investments by single firms in some years,
Investment in machinery and equipment is mcre consistent,
although both types of investment were at very low levels in
1983, likely due to the general economic downturn at that time.
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TABLE VI-&
Investment Expenditures
1882-1888E
(30006 's)
1982 1883 1984 1885 1886 1887 1988E
Buildings &
Structures . 2030 123 5808 768 3B82 2410 1761
Machinery &
Egquipment 6848 2985 7106 8280 7427 3622 6420
TOTATL, $8878 S3088 g12914 $10048 $il309 $S6037 §8181

Source: Section 232 Industryv Surve
- b Y

On average, the nine surveyed firms invested about four percent
of their total sales into structures and egquipment. Some firms,
generally the smaller producers, acknowledged that while adeguate
investment is necessary to competitive success, they have been
unable tc dedicate sufficient funds for this purpcse due to
lagging sales in recent years. Lagging Investment will likely
further exacerbate their competitive pesition.

E. Research and Development:

Like investment, resesarch and development in new products and new
processes is viewed by the nine firms as vital to thé Ffuture of
the U.S. injection molding machinery industry. Their aggregated
R&D expenditures are provided in Table VI-7.

TABLE ViI-7

R&D Expenditures
($S000's)

R&D Sales R&D as % of Sales

19872 $3830 $12E,000 3.1
1983 $3863 S$180,70¢0 2.1
1984 $4640 $259,500 1.8
1885 $7507 §335,200 2.2
1986 -3$8683 $295,300 2.9
1987 $8718 $272,400 3.2

Source: Section 232 Industry Survey

These figures show a trend of continually increasing R&D
expenditures, from less than $4 million in 1982 to §8.7 million
in 1$87. This indicates that U.S. firms have increased their R&D
spending sharply to a higher level, perhaps reflecting a change
in attitude and policy toward the importance of R&D to their
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competitiveness. R&D expenditures as a percentage of value of
shipments have been more variable. In particular, the years 1283
through 19285 show a lower percentage of R&D (about two percent),
with a slight increase since that time. Similarlv, the number o
engineers employed by the nine firms rose 16 percent between 198
and 1987.

£
4

Major R&D investments over this period include work o improve
control and hydraulic technology to improve machine performance;
processing of new resins and composite materials; and new
applications for injection molding of such items as compact disks
and large automotive body panels. Moreover, some firms carry out
process R&D in addition to preduct R&D. This type of R&D,
devoted to development and application of new production
processes, can lead to both reduced producticn costs ané improved
production guality. Particular areas of interest included new
and/cr expanded application of flexible manufacturing systems,
robotics, and CAD/CAM tc injection molding machine manufacture.

in fact, three of the nine surveyed firms were already using scme
type of FMS; all utilize CAD/CAM; three have some type of
Statistical process control in place; and one firm uses robotics
in the production of injection machines.

}Tj

. Profitability

Profitability within :he industry is highly variable from firm t&
firm (see Table VI-8). The . .two largest manufacturers (Van Dorn,
Cincinnati Milacron) have consistently been profitable in their
plastics machinery operations, of which injection molding
machines are the maior product. Both firms have achieved profit
margins far above the average for the broader special industry
machinery industry (SIC 3559), although the years 1985-1987 show
a slight downward trend. 1In the case of Cincinnati Milacron, the
division's 1987 operating earnings were held back by new product
development and start-up costs (many associated with the new
Vista line of injection molding machines) according to the
Company's 1987 Annual Report. Nevertheless, CM's plastics
machinery division accounted for a disprocportionate share of
total firm profits -- although these products represented only 28
percent of sales in 1987, they were responsible for nearly 58
percent of operating earnings, due to mostly to lagging machine
tool operations.

Other injection molding firms, notably HPM and Package Machinery -
Corp. (Reed Division) registered losses.. (PMC does not publish
profitability information broken down by division, so the

relative performance of the injection molding operations
themselves are not available. However, injection molding

machines represent a significant portion of their business.) HPM
has apparently improved its profitability position in the past
year through a consclidatieon ahd-mqﬁernization of operaticns
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(HPM's Eastern Di

v on, in Cdnnecticut, was permanently shut
down in 1987). PM

8

e

T
financiel pesition on the other hand has
i

worsened since 19
and 1887. PMC cl
a

s Long Meadow, Massachusetts plant in
1886 and opensad

w facility in Connecticut in order to
ize and improve efficiency of its injection
molding machinery operations. It remains to be seen if this
cnsolidation - will prove successful for PMC. Profitability
information for the smaller {(privately held) injection molding
machinery producers is not available.

TABLE VI-3

Operating Profit
{Percent of Net Sales)

1885 19858 1887

Cincinnati Milacron
(Plastics Machinery
Division) 13.1% 12.5% 110

o

Van Dorn Corp.
(Plastics Machinery

Company ) 16.3% 13.5% 13.8%
HPM Corp. NA (-0.1%) 4.8%
Package Machinery

Corp. : 4.6% (-0.1%) (-0.1%)
Indusiry Average

SIC 3558, Special

Industry Machinery 5.0% 5.4% NA

Source: Company Annual Reports; SIC 3550 information from
Robert Morris Associates.

G. Industry Structure

-

As described above, U.S. injection molding machine users have '~
turned to Japanese and other imported machines because they
perceive these products to provide greater value {guality and

features as well as low price) in comparison to many U.S.-made
machines,

The key to Japanese success in constructing and selling a high-
gquality machine at a low price is directly related to the
structure of the industry in Japan, in contrast to the U.S.
industry structure. Japan is estimated to produce more than’
16,000 machines per vear, in comparison to about 3,000 in this

i
th losses of $287,000 and $39%98,000 in 1986
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country. Similarly, individual Japanese injection molding
eguipment manufacturers, such as Tocshiba and Ube, have larger
operations than the largest U.S. producers. Japanese cempanies
have taken advantage of economies of scale in production by
producing large guantities of standard machines, targeted for the
vast commocdity injection molding industry here and abroad.
Moreover, the mass-produced machines are not low-technclogy;
rather, they are full-featured machines which are used in a wide
range of applicaticns. During the early 1980's, these machines
have received great acceptance in the U.S. market. At the same
time, exchange rates were very favorable to Japanese exporters.
The combination of low costs obtained through economies of scale
and the exchange rate situatiocn enabled the Japanese to increase
their share of the U.S. injecticn molding machinery market from 6
percent in 1982 to 31 percen:i last' year. Moreover, Japanese
machines generally have shorter lead times than U.S.—-origin
machines, because they are held in inventories ready for
delivery.

The U.S. industry, on the other hand, was not structured to mass
produce injection molding machines. In fact, no two machines
were built alike -- each was eguipped with customized features to
suit a particular customer's needs. This custom-t ileoring
brocess, although yielding a high guality machine, is an
expensive and time-consuming process. The result was that in
many cases, a Japanese-made machine with numerocus features was
available at a lower price than a similarly eguipped U.S.
machine. The U.S. manufacturers, alcng with West Germany and
Switzerland, remained competitive in the smaller specialty
machine market,

Since the early 1980's, U.S. firms have begun to restructure
their product design and manufacture to better compete with
imports and be more in tune with the broad commodity market for
injection machines in which the Japanese firms had achieved such
success. In the past two years, the two largest U.S. producers
both introduced new, redesigned lines of injection molding
equipment -— Van Dorn's HT (High Technology) series and
Cincinnati Milacron's Vista series.

van Dorn's HT line of injection molding machines, introduced in
early 1988, is "high value/low cost" and incliudes as standard
more than 50 features that were formerly options added at the
request of a specific customer. These features, including self-
lubricating bushings, unexposed motors angd pumps, proporticnal
directional valves and a more efficient and compact overall
construction provide tangible benefits tc molders through easier
maintenance, lower energy costs, and increased productivity.
Despite all of the new machine's features, economies of scale
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llow Van Dorn to ce the HT line 20 percent below a Van Dorn
ustom-built machine of the same size and similar features.

o

Similarly, in late 1986 Cincinnati Milacron's new Vista line was
introduced. Vista is designed for both gquallty and manufacturing
efficiency, and competes in both the U.S. and world markets.
Raymond Ross of Cincinnati Milacron claims that "when a2 customer
buys our Vista, it comes with all the bells and whistles and
beepers —-- all the major performance options -- as standard
egquipment. If he doesn't need them - fine, but he's got themn
because I'm putting them on every machine, exactly the same.

It's like a molder placing_an order for 500 machines - he gets a
hell of a guantity break."

Both the HT and the Vista lines have been selling well according
to Cincinnati Milacron and Van Dorn. Thus, it avpears that the
U.S5. industry {or at least the two blggest producers) has taken
important steps toward restructuring operations to better compete
with the strengths of Japanese imports. Smaller U.S. injection
molding machinery producers are again less able to do so: they
have neither the funds available to redesign their machines and
manufacturing operations nor the veolume of sales needed to
achieve the economies of scale. But they too have taken a number
of steps to increase the efficiency of their operations, the
guality of their product, and their competitiveness.

D. Competitive Qutlook

Of the nine surveyed injection molding manufacturers, five
foresee improving competitive conditions in the next few years,
albeit with caveats about the state of the economy and exchange
rate fluctuations. Three additional producers were unsure of
their future, and only one firm predicted a downturn.

In general, conditions faced by the U.S. industry have improved
since the mid 1980's. Sales appear to have bottomed out in 1986.
imports have continued to rise, but the 1988 figures indicate
that this trend may be ending. Moreover, the percepticns of the
U.S. molding industry have shifted in favor of the U.S. producer
since the early 1980's. A survey of molders showed that 54
percent believed that imported machines represented z higher
level of technology than U.S. machines in the early and mid
1980's; only 42 percent of molders hcld that view in 1988.4

2 Van Dorn 1987 Annuzl Report and Plastic Technology, March
1588, pp. 15-16.

3 Statement of Raymond Ross of Cincinnati Milacron, Plastic
Technology, April 1987, p. 84.

4 Plastic Technoleogy, March, 1988.
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itional factor which should improve the U.S. industry's
tive position is Congress' decision tc ban imports from
Machine cf Japan for a three vear period. This action
n in response to the company's viclation of COCOM

ions on the export of advanced machine tools to the
Soviet Unicn. Toshiba Machine has been one of the leading
sources of imported PIMMs in recent years, and the temporary
prohibiticn on imports of their machines will increase market
cpportunities for both other Japanese and Gomestic PIMM
manufacturers.

5
fv
w
-t
e
ot

urthermore, U.S. firms have undertaken many efforts to improwve
heir position, from restructuring their entire operations to
consclidation and rationalization of production to acqulsition of
improved machine tools. Preliminary iIndications are that they
have been successful in these endeavors.

The competitive outlook for smaller producers, however, is not as
favorable: Some smaller firms will remain successful as niche
producers (such as .insert molding machines), while others will be
faced with continued éetericration of their cempetitive position.
Also posing competitive challenges in the future will be
additional imports from such low production cost countries as
South Kerea and Taiwan.
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VII. CAPACITY
An assessment of th lity of U.S. PIMM producers to meet
r ements requires measurement cof the
ction capacity in an emergency situation,
an assessment of the ability to meet needs from existing machines
not currently producing critical items. Derivation of this
capacity involves several elements, including the ability of U.S.
injection molding machinery manufacturers to increase producticn
in a crisis, the ability of plastics processors currently
producing defense parts to expand production of these parts, the
conversion potential of machines currently producing non-
essential commercial items tc produce needed defense parts, as
well as the extent to which new imported machines would be
available in a2 crisis. Other relevant factors include trends in
foreign investment in machinery manufacturing facilities, raw
material, subcomponent, and labor availability, ané possible
substitute niaterials and processes.

A. Mobilization Capacity of the Domestic Manufacturing Sector

As part of the Section 232 industry survey, nine injection
molding machinery manufacturers were asked to estimate their
ability to¢ expand production under emergency conditions. The
firms were instructed to use the fecllowing criteria to gauge
their mobilizaticn capacity: existing facilities are operated at
the maximum rate possible: no new facilities may be constructed,
but new eguipment may be purchased; labor ané eguipment
availability reflects normal market concditions; and material and
energy reguirements are fully met. Furthermore, survey
participants were asked toc assume their present product mix,.
Respondents reported their production capacity at siz month
intervals, aggregated in the following table.

This table indicates that U.S. machinery producers could
increase their production rate by about one third in the first
six months of a mobilization. After 2 year, this rate would
increase 63 bercent over peacetime levels of production. After
two years, injection molding machinery manufacturers could
apprcximately double current production rates, producing 2,057
units in six months, or an annual rate of about 4,100 units.

In individual size ranges of machines, those with 1500 tons of
clamp force or more have the greatest capacity for expansion,
albeit from a very small base of 19 units produced in the first
half of 1988. Aalso showing above average ability for expanded
production are machines in the 300-499 ton range, which can be
produced at 120% of their peacetime rate after 2 years. Machines
in this size range are some of the most commonly used, for both
defense and civilian applications. There exists flexibility
between production in varying. size ranges, within the confines of
manufacturing egquipment (machine tools, cranes).
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TABLE VII-=1

Mobilization Capacity
Number of Units at 6 Month Intervals

Actual” First 6 {Second 6 |[Third 6 |Fourth & Percent -
Clamp Ship. Months Months Months Months Increase
Force 11/88-6/88| Mob. Mob.- Mob. Mch. 24 Mos.
<109 248 [ 353 4473 488 498 101%
100-2089 304 386 467 574 £28 107%
300-4¢25 227 288 374 448 500 120%
5045~6¢8 141 136 152 173 i8¢ Sa%
700-99% 66 52 103 118 135 105%
1000-1499 28 42 ¢4 49 55 ¢ 96%
1500+ ©1g 19 34 38 44 132%
TOTAL 593 1,327 1,617 1,888 2,057 107%

* Provided as a baseline
Source: Section 232 Industry Survey

Production of machines 500-69% tons ang 1,000-1,498 tons, on the
other hand, are slightly less able to be increased than average,
with increases of 94 percent and 96 percent, respectively, after
two years. The remaining three size categories (less than 100
tons, 100-299, 700-99%99) also show production increases of about
average, ranging from 101 percent to 107 Dercent after two years.

--£s8 explained in Chapter V, the Section 232 Industry Survey (used

te generate both mebilization capacity and shipment statistics)
did not include the entire domestic injection molding machinery
manufacturing base. Thus, there is additional potential to
expand production of injectien eguipment over the levels
indicated in the above Table.

In order to estimate this additional mobilization capability, the
1987 shipments of the un-surveyed firms were used as a baseline.
'Since the vast majority of these manufacturers were found to
--produce injection machines only in the smallest size category

(less than 100 tons), additional production potential only in
this range was estimated. In the first six months of 1987, these
firms produced approximately 250 units. Assuming these firms are
able to mobilize similarly to the surveyed firms for machines in
this size category (101 percent after two years), yields
production capability (by six month intervals) for an additional
355 machines after six months, an additional 444 machines after
ancther six months, 488 additional machines after 18 months, and
500 additional after two years. This raises total estimated PIMM
mobilization production capacity to 4,600 units per vear (from
4,100).
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Under the guidelines of the mobilization given and used to derive
the estimates zbove, firms were not allowed to build new
Structures (facilities) in order to increase production capacity.
This assumption was introduced to offset the highly optimistic
assumptions about materisl, labor, eguipment and energy
availability. However, in order to determine the net effect of
this assumption, firms were asked to estimate by how much their
mobilization production capacity would increase if the new
facilities constraint were lifted. Their responses indicated
that no manufacturer could construct a functioning facility in
the first six months after mobilization begins. After one year,
most firme indicated that they could expangd production by an
additional 10 percent. After 18 months, manufacture of injection
machines coyld be increased by an additional 15 to 25 percent,
and after twec years, increases of about 30 to 40 percent are
possible. The average number of months needed to construct and
eguip an injection molding machinery manufacturing facility was
14, with an additional five months required to become fully
operational.

In addition, all the companies surveyed indicated that they
generally hold no completed PIMMs in inventory, aside from a
small number of units needed for testing and demonstration

purposes. Inventcries would not, therefore, be available to

- supplement companies' mobilization production capacity.

B. Factors Limiting Expansion of Production

There are several factors which would limit the ability of
domestic injection molding machinery manufacturers to expand
thelir production. The most important of these are the
availability of skilled labor, raw materials, needed equipment,
and subcomponents.

l. Labor

The availability of additional skilleg laborers, including
macninists, engineers, and computer speclalists necessary to
support expanded production of injection machines was a primary
concern of zll surveyed producers. The nine companies were asked
to estimate the additional labor they would need to reach the
mobilization production levels presented in the previous section.
Table VII-2 provides their aggregated responses, presented as
additional workers needed in each 6 month period following the
onset of mobilization as well as the total number of workers
required in any given interval. This data indicates that firms
would need to increase their manufacturing workforce by

24 percent over peacetime levels in the first six months after
mobilization (from 1,$42 to 2,409 employees) in order to expand
their production. Similarly, employment increases of 45 percent,
57 percent and 70 percent over beacetime levels in the next three
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6 month intervals would be necessary. (Note that the number of
employees increases only by 70 percent to generate an increase in
output of about 100 percent).

TABLE VII-2

Mobilization Labcr Reguirements

Baseline* & Months 12 Months 18 Months 24 Monihs
Additiconal

Production

Workers 4173 377 201 223
Cumulative

Total 1540 1953 2330 2531 2754
Additional

Engineers 54 35 25 27
Cumuliative

Total 442 458 491 516 543
kdditicnal

A1l wWorkers 467 412 226 250
Cumulative .

Total 1542 2409 2821 3047 3297

* 1987 actual employment

Source: Section 232 Industry Survey

There are a number of jobs in the injection molding machinery
manufacturing industry which are considered “critical” for
mobilization. (A critical job is defined, for the purposes of
this study, as one that is essential to maintaining production
that requires a minimum of one year's training before a worker
can effectively perform the duties and respensibilities of the
specific position). BRmong the critical jobs, five are
professicnal anéd includé-several types of engineers and computer
specialists. Each of these jobs require four years of céollege
plus two to five years cn-the-job training. An additional 27
Jjobs ceonsidered critical in the production area. These include a
variety of machinists, assemblers, machine builders, welders, and
electronics mechanics. All of these broducticn worker jobs
require a high school education and generally from two to five
years work experience.

While many injection molding machinery manufacturing jobs are
considered critical, few are unique. With the possible exception
of specialized assembly jobs, counterparts can be founé in other
related industries, including Special Industry Machinery (SIC
355) and General Industry Machinery (SIC 356). Broadly speaking,
these skills involve metal fabrication and finishing, welding,
and electrical wiring. For engineers and computer specialists,
some of the general, more transferable skills relate to
electrical, hydraulic, and mechanical system design, and computer
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programming and software development. In
emergency, however, related industries cur
workers would also be expected to surge th
would make the industry's ability to obtain ad
workers somewhat preblematic.

ecurity

ying such
100N. This
1 skilled
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2. Eguipment and Subcomponents

jection molding machine manufacturers reiy on & wide variety of
ppliers, both foreign and domestic, tc furnish needed material
d compenent inputs. Several machinery producers anticipate
oblems in receiving sufficient quantities of these needed items
der emergency conditions.

Of particular concern were machine tools necessary to expand
production, including precision, grinding, polishing, and milling
machines. Many of these machine toocls are sourced abroad,
especially from Japan and West Germany, and are subject to long
lead times, even during peacetime.

Injection molding machinery producers alsc anticipate production
bottlenecks tc arise due to shecrtages in supplies of other
critical production inputs. Thick steel plate, tie bars, and
large castings are essential to PIMM production, but are
generally outsourced by manufacturers. Items such as valves,
pumps, motors, and computer controls are alsc of concern,
especially in cases where foreign sourcing is inveolwved.

B. Reliable ITmports

in addition to domestic capability to produce injection meolding
machines in a national security emergency, a certain number of
machines could be imported to supplement deomestic production.
This import level depends directly on the scenario of the
conflict: Is there & warning period before sea lanes are
interrupted in which to import machines? During the conflict,
how much attrition of sea lanes would there he? Would the
injection machinery supplying nations have capacity to contribute
to our requirements in addition to their own needs? Are they
politically reliable suppliers?

Most likely in any of these cases, imports of machines would be
possible from Canada. Canada, being adjacent to the United
States, would be able to ship injection machines regardiless of
sea lane interference. Moreover, Canada is largely integrated
with the United States in the defense arena,.and is considered a
part of the North American industrial base in defense planning.
Imports of injection machines from Canada amounted to 349 units
in 1987. A conservative approach is to assume that Canacda could
provide at least this number of machines ifn an emergency. While

T 1 TT N HIiEL T Wi TRWRT 1 a8 . . HE1 B R R ™ T o 1

TOLH



VIiIi-6

-~

Canadian production would increase, Canadian demands would
increase as well.

3
]
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¥isting Injeciicn Molding Machines

The greatest potential for preducing essentl
medical plastic items, however, lies in the
to produce non-critical items.

y used

Plastic defense parts are being made on some of these machines
luring peacetime. The plastic processors currently making these
defense parts would be called upon in an emergency to increase
production of these items. In the numercus interviews DOC -
representatives held with these deferse and medical-related
molders, most indicated that they could easily increase
production by three or four times by adding shifts, increasing
the utilization rates of their machines, and lengthening
production runs.

0

Moreover, injection molding machines are used extensively
throughout the civilian economy in such nonessential applications
as production of housewares, toys, automotive parts, and non-
defense electronic components. In fact, there are very few
brocessors exclusively devoted to defense work:; most defense
molders fabricated commercial items as their primary products.
According to processors, there is a great deal of fungibility of
injection machines. Basically, all that is needed to convert an
injection machine from producing a noncrucial "item to preducing a
critical defense item is to change the mold on the machine.
According to the processors DOC centacted, there would be no
significant technical problems in achieving this conversion,
which would take only several hours in most cases. '

There are factors, however, which would limit convertibility of
existing machines. For example, the defense mold and the
civilian mold must be of generally the same size (i.e., reguiring
a compatible machine platen and shot force). Age of machine is
also of some concern; newer machines are better able to handle
the higher temperatures and pressures needed to process advanced
materials often used in defense applicaticns. Newer machines are
also more flexible in converting production due to their advanced
computer controls and QMC systems. h

Information on the number of injection molding machines in
operation today is collected and published by PLASPEC, the
database marketing service offered by Plastics Technology. These
data, collected through surveys of nearly all plastic processors
in this country, is the best information available on the plastic
processing industry. According to this census, there were over
7,000 injection molding processing plants operating about 80,000
injection machines in 1986. Geographically, these processors are
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located throughout the U.S., but with hsaviest concentration in
the Midwest (Ohio, Illinois, Indiana, Michigan, Minnesota), the
Northeast (Pennsylvania, New Jersey, New York, Massachusetts),
California, and Texas. There is z wide variety of sizes of
machine in operation, as described in the table below:

TABLE VII-2

Injection Molding Machines in Operation

Clamp Tonnage Number ¢f Machines Percentage
<50 tons 12,320 17%
50-9% tons 12,578 17%
1050-129 tons 13,318 . i8%
200-2%9 tons 12,031 16%
300-399 tons 10,790 15%
400-499 tons 3,470 5%
500-749 tons 4,868 7%
750-119% tons 1,543 2%
1200-1999 tons ' 685 1%
2000+ tons 288 <1%
Size Unknown 5,938 NA
TOTAL 78,383 100%

Source: PLASPEC, Plastics Manufacturing Census

According to the same source, approximately one-third of the
existing machines are less than five years old; one-third are
petween five and ten years 0ld; and the remaining third are over
ten years old.

As established earlier, defense uses of injection-molded plastic
are similar to civilian uses. The size ranges of machines
commonly used in defense correspond to those most commonly used
in the commercial arena. Moreover, most defense-related
consumption is in the commercial grades of plastic resins, which
are easily processed and do not require sophisticated egquipment.
Some defense applications do require engineering or performance
- résins; however, these substances are used in the commercial
sector as well, in such items as electronic components and
automotive goods. Sophisticated injection molding machines are
currently in operation in these and similar applications.

In conclusion, there are cver 80,000 injection molding machines
in operation, 26,000 of which are less than five years old. Only
a very small percentage of these machines are used for defense-
related production during peacetime. Many of these machines are
used for nonessential civilian consumer production and could be
relied upon in wartime to produce plastic parts needed for
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defense or medical purposes, assuming all the other production
needs were metf.

One area of concern in utilization of these machines ir a
national emergency is repair and maintenance. Many defense-
related molders contacted by DOC indicated some concern about the
availability of spare and repair parts for these machines,

especially if the machines are manufactured overseas. Spare
parts for imported machines are generally alsc imported, and thus
may not be readily available in times of conflict. However, in a
mobilization situation, domestic manufacturers would duplicate
parts or adapt similar parts or components to fit foreign
machines.

D. Other Factors Affecting Capacity

ds

1. Mo

In order tc produce the needed defense parts in an emergency,
injection molds in the correct shapes would be essentiai in
addition to the injectiocn equipment. This investigation did not
concentrate on injection mold building capacity, and so no
conclusions can be reached regarding their sufficient
availability in a national security emergency. However, some
general issues and concerns regarding molds became apparent in
the course cof our analysis. )

Imports do not appear to be a problem in the moldmaking industry
at this time, although they are increasing. In 1987, 30,090
molds for injection of rubber or plastics (TSUS 680.1210) were
imported, mainly from Canada, Portugal and Taiwan. However, it
is estimated that the U.S. consumes over $2.7 billion molds per
year, only about eight percent of which are imported. There are
no firm data on the number of firms engaged in meldmaking; in
general, the industry is made up of a large number of small
Cperations or "job shops" that also produce molds and dies for
other applications. Some plastics processors have in-house
moldmaking capabilities; many more have mold maintenance and
repair facilities.

The moldmaking process is very complex and time-consuming. Lead
times of up to six months or more are not uncommon according teo
plastics processors. Morecver, the labor skills required to
design and construct molds are very sophisticated and take
several years to perfect. Even in peacetime, there have been
shortages of such skilled moldmakers. None of the processors
contacted indicated that they carried spare molds of defense-
related items for use in an emergency.

Thus, although imports of injection molds are not currently at a
level that threatens the national security, other factors suggest
that the availability of molds may be limited in a national
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emérgency. Moldmakers are very skilled and in short suppl
molds take several months to design and manufacture, and pl
processors ¢o not routinely hold spare molds for critical 4
items for use in an emergency.

Y

3 f

;
astics
efaense
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2. Resins

Also essential to the production of defense critical plastic
parts is the continued availability of the necessary ,plastics
resins. As with molds, imports of resins are not currently at
high levels, although imports come in from many countriesg
including Saudi Arabia ané the Soviet Union. However, ~
acguisition of enough resins by plastics prccessors has been a
problem for many processors, even without a mobilization. This
avallabllity situation is primarily caused by excess demand for
resins in cOmparison to capacity. Plastics products have
continued to increase in use in recent years, driving up the
demand for resins. On the other hand, resins are ultimately
derived from petrcleum and natural gas. The falling petroleum
and petroleum feesdstock prices in recent years created a
situation in which it was not profitable for chemical companies
to invest in additional capacity for such items as ethylene and
propylene, the building blocks of plastic resins. Thus, resins
were often in short supply. B

In recent months, these supply conditions have eased somewhat,
and processors are more easily obtaining needed materials. As a
result, additional capacity has been created and prices have
stabilized. On the other hand, in a national emergency,
availability of resins would pose prcblems for plastics

processors If the supply of petroleum and petroleum products from
the Middle East were cut off from the United States.
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VIIT. NATIONAL SECURITY REQUIREMENTS

Recent Secticn 232 investigations estimated national security
reguirements for the product in guestion bv relving upon industrial
output reguirements in the 1%84 National Security Council Stockpile
Study. For plastic injection molding machines, however, Stockpile

tudy reguirements are presented onlv within The more aggregate
category of special industrial machinerv. While an attempt was mads
0o estimate natiocnal security reguirements for PIMM's from this
source; in consultation with DOD, we pursued several other methods

of estimating emergency reguirements for PIMM's,

In addition to the above, we examined a methodology proposed in tle
public comments of the Japan Society of Industrial Machinerv
Manufacturers -{(JSIM}. This approach estimated the total number of
plastic injection molding machines used in defense-~related
activities by extrapolating from data on the annual domestic
consumption of plastic resin and estimates of the amount of resin
currently used

for defense producticn.

er, & series of structured telephone interviews were conducted
with plastic injecticn molders to determine the extent of their
defense-related business and the fungibilityv of their eguipment used
to produce non-cdefense items.

Finally, Commerce asked DOD to develop estimates of future defense
reguirements for plastic injection molded productis in view of
ongoing research and development {(including secret programs) and
projected procurements of new or revised weapcon systems.

A. The War Scenario

Consistent with Stockpile Study guidance, Scenarioc 32 was used to
estimate emergency PIMM reguirements, This scenario consists of a
three yvear war, preceded by a one vear mobilization effort.
Consistent with the methodoclogy emploved in the 1888 Section 232
investigation of antifriction bearings,.we chose to examine onlyv the
one year mobilization period folliowed by the first vear of a war of
indefinite length. This scenario was considered to be more
realistic in today's environment than the gradual increases in the
three-vear war depicted in Scenaric 3A. DOD agreed that this was
the mest appropriate scenario to be emploved in the current
investigation. ‘
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In addition, we tracked the bearing study's methodclogy by using
Stockpile Study reguirements for the mobilization vear as
mobilization yvear reguirements and reguirements for the third war
vear as reguirements for the first vear of the war of indefinite
T nse spending was

length., This was done because the level of defe
highest in the third vear of scenaric 32, more nearly approximating
the anticipated first year of an all-out war.

le supplies of PIMM's are

As established earlier, b

i th Cincinnati Milacron and
t

n

in Table VIITI-1 No
i P about 80,000 PIMM's were
nestic inventory inning of 1988.
nts already take into
an estimate of

In addition, althouyh Stockipile Study reguirem
= s'
ther proposed methods.

1 e
account supplies available from reliable import
available Imports is presented for use in the o©

Table VIII-1

Projected Available PIMM Supplies

79,383 Existing Domestic Iaventory (from PLASPEC)

3,743 Estimated Production During The Warning Year (from
Section 232 Industry Survey)

4,933 Estimated Production During First War Year (from
Section 232 Industry Survey)

349 Annual Imports From Canada (from DOC statistics)

C. NSC Study Requirements for Special Industrizal Machinery

As noted sbove, Stockpile Study reguirements for PIMM's are
contained within the more aggregate total of reguirements for
special industrial machinery. The following methodology was used to
estimate disaggregated Stockpile Study recuirements for 2IMM's:

-

o First, dollar shipments of injection molding machines from the
1882 Census of Manufacturers were compared to Census figures
for dollar shipments of all Special Industrial Machinery.
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0 Next, %he ratio of injection molding machines shipments in the
Census to total Specizl Industrizl Machineryv shipments was

caloulzted in percentage terms.

ion reguirements in the Special Industrial
the NSC Study were multiplied by the
percentage to obtain an estimate of
rements for Injection molding machines.

¢ Finally, mobilizat
Machinery category ©
previcusly calcu la
mobilization regui

Specifics of the Methodology
The NSC Study-contains industrial outiput reguiremenis expressed in
1572 dollars for some 257 sectors of the economy, Thess

reguirements represent the new production that would be reguired Lo
meet direct defense, industrial and essgential civilian reguirements
during & warning vear and three yesrs of a conventional global war.
The outputs were calculated at the 4-digit SIC ievel based on
economic and mobilization assumptions concerning GNP and relatad
matters.

The industriel outputs from the NSC Study for Special Industrial
Machinery for all four years of the mobilization are displaved in
Table VIII-2 below:

Table VIII-2
Stockpile gtudy Reguirements for

Special Industrial Machinerv
(Millions Of 1972 Dollars) -

Warning Year 1lst Mob Year 2né Mob Year 3rd Mopb Year

$2,510 51,358 $1,473 . $1,605

An examination of 1982 Census of Manufacturers shipments data
reveals that 3.32% percent of Special Industrial Machinery is
attributable to injection molding machines (sse Table VIII-3). The
results of multiplying the Stockpile Study reguirements for Special
Industrial Machinery by the 3.329 percentage and inflating the
result to current (August, 1988) dollars are displayed in Table
VIII-4. . ’
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PIMM Shipments as a percentage of
all Special Industrial Machinery
{Millions Of 1982 Dollzars)
SIC No. Descripntion Dollar value
355835 BEIMM Total . 8178.2
3559 Special Industrisal £5,353.7
Machinery ({8IM)
PIMM AS PEZRCENTAGE OF SIM = 178.2 = 3.32% percent
5353.7

TABLE VIII-4

Derived Stockpile Study Requirements
for Additional PIMM's
{Millions Of 1988 Dollars)

Warning Year lst Mcbh Year 2nd Mob Year

3rd Mob Year

18725 1588$§ 19

-1

2

4y

1988% 18728 19888

19725 13988%

~

Q

341.7

>

5.

=

184.6 49.0 200.5

Regulrements Compared to Supplies
Before analvzing the results,
converted Lo units., This was done to be consistent with
requirements and supply data presented in this chapter.

for the warning year and first war year are displayed in

a¥

the dollar figures in Table VIII-4 were

other
The results
Table VIII-5.
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Table VIZII-5
‘nit Mobilization Reguirsments for zddi cnal PIMM'sg
WARNING YEAR
<100 100-2%9 300-499% 500-659 760-532 1000-143%9 1500+ Tora-
533.53 831.2 595.4 183.0 133. 72.8 33.3 2,381,
22,4 23.0 7.6 5.6 3.1 1.4 100.0G
FIRST YEAR OF WAR OF NDEFINITE LENCTH

<100 100-299 300-499 500-6299 700-959 1000f149 l;OO+ Total
341.1 - 531.5 380.7 115.7 85.3 £7.2 21.3 1,522,
22.4 25.0 7.6 5.6 3.1 1.4 i00.0

IR N+ |

ECHTE O AEEE . EETERE B3 I PR | MR



The results of the calculaticns converting irjection molding machine
reguirements from dollar values to units indicate that:
o the total number of additional injection melding machines
needed Ifor the war is 2,382 for the warning year and
1,523 £or the first war vear:
o the 2,382 additiconal injection molding machines reguired
in the mobilization vear is only 64 percent of the 3,743
that would be manufactured during that year:
o) the 1,523 reguired in the first war vear is only

(%%

24 percent of the 6,294 additional machines that would be
available during that year. This includes 4,933 machines
manufactured during that vear plus the 1,361 excess
machines that could be produced during the warning vear.

As noted above, due to the uncertainty of this approach, we chose to

examine several other methods of estim @tlng the relationship between
supply and demand of PIMM's in mobilization emergency.

I

(u

D. Reguirements Extrapclated F*ow Resin Consumption Data

The second methodology for calculating requirements is based on
assumptions and data suggested by the JSIM in its public comments on
the petition. JSIM suggests that reguirements can be extrapolated
from data on the annual domestic consumption of the resin feedstock
from which plastic products are made. Using JSIM assumptions and
data, the following methodology was develcoped:

© First, the 55 billion pounds of resin used to make all plastic
products in 1987 was multiplied by 4 percent (the percentage
of resin devoted to defense-related production of plastic
parts) yielding an estimated 2.2 billion pounds of resin
dev oted toc defense production in 1987. (Note: the Department
of Defense is unable to provide its own estimate of the amount

or character of its plastics consumption.)

o Next, the 2.2 billion pounds of defense-related resin was
multiplied by 19.6 percent which is the percentage of all
resin processed by injection molding machines. The result was
431.2 million pounds of defense-related resin that was
injection molded.

¢ Third, the 431.2 million pounds of injection molded resin used
for defense-related products was divided by 135;000 pounds,
the amount of resin processed annually by the average
injection molding machine. This established a reguirement of
3,194 machines t¢ process annually the peacetime military

T3]
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consumption of injection molded resin.* (Note: the figure for
cthe amount of resin processed annually by the average
injection molding méchine was derived by first establishing
the figure for the amount of resgin annually processed through
injection molding (55 billion pounds x 19.5 percent) which is
10.8 billion pounds This number in turn was divided by the
number of Lnjectlon melding machines in the domestic inventory
wnich is roughly 80,000. The result was 135,000 pounds per
machine.)

O  to determine wartime requirements for injiection moliding

machines for a "worst case" scenario, JSIM suggests increasing
the peacetime reguirement by a factor of five. The result was
a military reguirement of 15,570 machines.

the peacetime number of ﬂrjec* on mclding mabh‘"es devohted to
production of medical equipment is 6,583. JSIM suggested that
this number would triple in wartime. Following this
assumption, a mobilization requirement of 19,748 machines was
determined to be necessary to meet wartime medical
reguirements.

O

© adding the military-related projection of 15,970 machines to
the medical estimate of 19,749 machines, the total annual
mobilization reguirements for injection molding machines would
be 35,719 machines. (See Table VIII-6.)

Reguirements Compared to Supplies

This reguirement of 35,719 machines is less than half of the roughly
80,000 injection molding machines in the current domestic inventory,
leaving ample surplus capacity for other essentizl civiliarn and
industrial reguirements. Projected available machines would be ev
greater because of reliable imports (at a minimum of 349 machines
per year from Canada} and expanded domestic production of injecticn
molding machines (& total of 8,676 new machines during the warning
yvear and first war vear).

*The JSIM Submission arrives at the same number using a somewhat
different method of calculation. See JSIM Submission, pp. 96-97.
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Table VIII-5

2nnual Domestic Resin Consumption
reacetime Military Resin Consumption
DOD Peacetime Resin Consumption

Percent of Domestic Resin
Consumption Injection Moldad

Annual Peacetime Military Consumption

Fad

0f Injection Molded Resin

Total U.S.
Resin Consumption

Total Domestic PIMM Inventory
Resin Processed By Average Domestic PIMM

PIMM Reguired to Process Al1l Resin
Used By Peacetime Defense Sector

Estimated Wartime Defense Sector
Regquirement For PIMM

Wartime PIMM Reguirements
for Medical Eguipment

Total PIMM Mobilization Reguirements

10.8 billion pounds
80,C00 machines

135,000 pounds
194 machines
15,970 machines

19,749 machines

35,719 machines

Key Assumptions Evaluated

The key assumptions in the approach suggested by the JSIM are that:

o Peacetime militarv-related consumption of plastic

is four percent

of totzl consumption - Arrived at by JSIM through surveys of the

percentage of plastic in over 15 diverse weapons systems and

other defense goods:; and through phone calls to 14 large defense

contractors and six resin suppliers to obtain estimates of
defense plastics use based on thelr own acguisition patterns.
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GSIM reporits that estimates ranged from three to five percent.
In addition, JSEIM cites an October, 1886 Modern Plastics report
that Business Communications Company (BCC), an independent
consulting firm, arrived at the same four percent figure in an
independent marketing study. {Note: The petitioners zlsc cite
cther work from the same BCC study.)
The Department of Commerce considers this assumption to be
rz2asconable because although the absolute amcunt of plastie
used in defense-related p;oducbs is large (2.2 billion
pounds), the uses of plastic in the c1c11ian econony are
vast, While.DOD reportedly is the single largest domestic
purchaser of plastic parts, the overwhelming majority of
plastic resin is devoted to non-essential civilian uses. In
addition, the independent confirmation of the four percent
is

estimate by the BCC study lends added credence to th
estimate. :

The percentage of plastic resin which is injection molded
( 9.6 percent) igs the same for the peacetime defense sechor as
for the economy as a whole. - Derived from JSIM's telephone

survey oIf defense contractors and from analyveis of data from the
Plastics Manufacturing Census. JSIM examined the percentage of
plastic processed by each industrial process (e.g. blow molding,
extrusion and injection molding) for 14 large defense -
contractors, asg well as for a series of product end markets such
as transportation, computers, and electronics, from which DOD
purchases each year. JSIM found that althouch the percentage of
vlastic processed by injection molding varied from 15 to 25
percent for the product end merkets {(and even more at the firm
level), the overall percentage was approximately the same as for
the economy as a whele.

2gain, Commerce considers this assumption to be rzazsonable as
our independent analysis found that the diversity of plastic
parts purchased by DOD and its prime contractors roughly
parallels the diversity of parts in the civilian sector. 1In
addition, as we noted in Chapter III, despite the relativ
greater use of engineering plastics in some defense parts,
twe—-thirds of the plastic consumed by DCD is of tke same
ceommercial grades used in the civilian sector. While the SPI
notes in its Supplemental Submission that, in dollar terms,
50 percent of plastic producis are injection molded; unit
volume is a2 more important measure of the capacity of
availablie machines to meet security reguirements. Although
in its Supplemental Submission, SPI argues that 31 percent of
‘plastic materials are processed by injection molding, it does
not cite a source or methodology for deriving this figure.

D
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Militaryv-related demznd would increase bv 3 fzctor of five and
total medical demanc would increase threeiold during wartime. -
This assumption is based on the fivefold increzsz in ire size of
the military forces from current levels that would be necessa v
£0 reach the trcop levels of World War II. For medical dem ne in

that the increass was based on the ent**e economy's consumpii
n just the defense sector, and that large U.8. expor

level, not
markets for medical squipment might be somewhat reduced in
~wartime.

The Commerce Department accepts these assumptions as
reasonable becazuse although the demand for some defense
systems would be expected to increase in demand by more tha
a factor of five during a global war, troop levels would
increase only by a facter of two or two and a half. In fact,
T needed, substitution of other materials or plastic
processing methods for lnjection molded plastic might reduce
PIMM reguirements as many military zpplications are .
non-critical components with readily-available substitutes.

»

[

s

Injection molding machines that are more than five vears old
wiich lack sophisticated computer controls could pe- used to meet
essential civilian requirements and some military-re.ated
requirements during a war. The SPI has strongly objected to this
assumption, arguing thab many plastic parts in current weapons
systems are produced with computer controlled iniection molding
machines that have been available only within the last five
vears. Only about 26,000 machines out of the 80

3"

b

0,000 PIMM's in
the domestic inventory were produced during the last five years.

The Commerce Depariment has determined that JSIM is correct
in assuming-that clder PIMM's can be used to meet some
defense and many civilian and industrial reguirements. We
believe this is true because a significant percentage of the
injecticon molded plastic c¢onsumed by the military is not for
critical parts of weapons systems, but for relatively low
technoclogy purposes. The same is true in the industrial and
essential civilian sector. The Depariment believez older
injection moiding machines can be used to produce most of
these parts. In addition, our telephone interviews with
defense molders confirmed that a significant majority did not
believe that the age or technology of the machines in their
possession would limit significantly their ability to meet
expanded defense orders in a national emergency.

D |
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udv Reguirements for Plastic Feedstock

The third methodology for

m

stimeting the ELaulOHSulp of
mobilization reguirements and projected su pplles involves the
reguirement figures for Plastics Materials (i including resins) from
the Stockpile Study. {Note: the daLa is for SIC Code 2821 which
contains 51 items including plastics materials, synthetic resins,
and nonvulcanizable el as-omers. Begcause manv 0of these materials
would not be processed through injection molding machines, the
regquirements generated from this data somewhat overstate the nesds
for injection molding machines in a mobilizaticn.) The NSC
mobilization reguirements £or Plastics Materials are displaved in
Table VIII-T.

I

t

Takble VIII-7

FI

Stockpile Study Reau rements for Plastics Materiais

(Millions of Dollars)=*
Warning Year lst Mob Year 2nd Mob Year 3rd Mob VYear
1983 1984 1885 1986
19728 19868 1872% 19863 1872% 19868 18728 19868

5,500 18,084.0 4,304 14,

I__\

5

=

.5 4,701 15,456.9 5,045 15,588.0

*The reguirements are inflated to 18986 dollars rather than 1988 dollars
because the conversicn formula that will be used to generate injection
molding machine reguirements is based on 19286 data.

The methodolocy used for converting these reguirements to PIMM
reguirements is as follows:

© The relationship of veolume t¢ value in resins was determined
to be 2.3 pounds to $1 since the value of domestic resins
shipped in 1986 was $21.9 billion and the volume shipped that
vear was 50.8 billion pounds (50,8 billion pounds divided by
$21.9 billion). N

o The total dollar figures for each year of resin regquirements .
in Table VIII-7 were multiplied by 2.3 to generate resin )
requirements in pounds for each vear of Scenario 3A. These
reguirements are displayed below in Table VIII-8.
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Stockpile Study Reguirements for Plastics Materials
illicns Of Pounds}

Warning VYear ist War Year 2nd War Year 3rd War Year

£1,593.2 32,548.7 35,550.83 38

'—J
3
H

uirements for the mobilization year and first war year

r of Scenario 3A) were multiplied by 19.6 percent to
mopilizetion reguirements for injectiion molded resin
ilion and 7.48 billion pounds ¢eSDectﬂve1y
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hese figures were divided by the number of pounds of resin
rocessed annually by the average injection molding machine
135,000 pounds) generating mobilization regulrements displaved
in Table VIII-9 o0f 60,370 injection molding machines for the
warning year and 35,407 for the first war vear. {(Note: these
reguirements include injection molding machines used for
medical purposes because the total NSC feedstock reguirements
from Table VIII-7 on which they are based include the essential
civilian sector as well as the industrizal and direct defense
sectors.) )

-— rr
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Table VIII-S

PIMM Mobilizaticon Reguirements
(Plastic Materials Data Method)

Warning Year lst War Year
otal Mghilization

Reguirement For Resin 431.6 bil,. ibs. 38.2 bil.lbs.
Percent of Domestic Resin
Consumption Injection Molded 19.6% 19.6%
Mobilization Requirement For
Injection Mclded Resin 8.15 bil. 1bs. 7.48 bil, 1lbs.
Resin Processed By Average
Domestic PIMM 135,000 lbs. 135,000 1lbs.
Mobilization Reguirements For PIMM 60,370 55,407 -
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The total reguirements generated are not large enough o create
shortfalls when compared to projected available supplies of 83,125
machines during the warning vear and 88,059 at the end of the first
war vear. Exports were subtracted as they have already been
factored into the NSC reguirements.

F. Interviews with Plastic Processors

The Department of Commerce conducted structured teleghone interviews
with representatives of 57 firms that use plastic injection moldin
machines to manufacture plastic parts. The names of these molders
with defense-related and medical business were supplied by several
‘of the Petitioners in their initizl Submission and in subsegquent
communications with the Commerce Department. OFf these firms, '
thirty-seven are involved in production of parts that are eventually
sold to defense contractors or DOD. Twenty others are firms

producing plastic parts for medical ecuipment

The interviews coverad many aspects of the injection molding
industry including:
O the extent of defense-related business conducted by sach
molder:;
© the extent tc which each firm could convert injecticn molding
machines from civilian producticn to producticn of
defense-related parts {i.s fungibility of eguipment); and
¢ whether injection molding machines that are more than five
vears 0ld can be used to make defense-related and medical parts.

The defense-related plastic products produced by the molders varied
widely including projectile supports, jet engine parts, ignition
caps Ior smoke grenades, missile fins, electrical parts for a
variely of weapon systems, parts for artillery rounds, magazine
clips, shell casings, terminal boards and covers for computers, O
rings for missiles, helmet visors, switches, canteen 1ids and

casings for batteries. The size of the machines used to produce
defense and medical products also varied widely from 24 tons to
1,500 tons clamp force.

The extent of defense-related business by dollar volume conducted by

BN

- the defense molders ranged from 1 percent to 100 percent with the
average being 33 percent. Several companies noted that the level of
their defense-related business varied significantly from vear to
vear depending on the extent of their defense contracts.
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Tne medically-related plastic parts produced by the medical mcliders
inciuded pill closures and screw-on Caps, eve d&roppers, pumps for
intravenous fluids, eve glass lenses, blood testing sguipment,
stethoscopes, and syringss. Thes medical molders reported an average
of €0 percent medicaliy-related business.

nterview Resgsultis

On the crucial guestion of how much thev could increzazse defense
production using idle capacity or convertiing machines from
nondefense production, a majority of the defense moiders (18 of

L9V
(]

answering) stated they could increase defense production by 100
percent if necessary. The lowsst percentage incrsase projected was
25 percent, while several cited figures of up to four times current
producticn. Medical molders alsc estimated significant production
increases in a national emergency, although to a lesser extent. The
average increase projected was 75 percent.

When gueried about technical factors such as the availability of
machines of the appropriaste size and age, extra molds for these
machines and resin feedstock; 24 of the 35 defense molders who
answered the question stated that there would be no significant
technical problems that would prevent them from enhancing defenss
production through conversion of machines currently used for
nondefense production or that were idle.

Only three of the defense molders stated that the age of machines
would be a factor in handling the greater temperatures and pressures
associated with processing of advanced plastic materials used in
some defense articles. 0f the medical molders, 15 of 20 anticipated
that no technical problems would prevent in converting machines to
medical production,

In summary, our interviews with mclders supported the view that
production of mobilization-related plastic products could be
expanded dramatically from current peacetime levels; even thouch the
production of some defense products would be restricted to new
compuier controlled machines.,

G. Future Military Reguirements

In determining whether PIMM imports threaten to impair the national
security, it is also necessary to evaluate anticipated future
increases in defense and essential c¢ivilian demand for injection
molded plastic products. To accomplish this, Commerce asked DOD to
examine trends in R & D and projected acguisitions of new or revised
weapons systems. We formally regquested that the Office of the
Secretary of Defense (0SD) evaluate increased usage of injection
molded plastic in direct defense applications such as aerospace
systems, ships ahd submarines, land warfare vehicles and other
military systems. In addition, Commerce reguested DOD to provide
available information on the magnitude of any projected increase in
defense usage of injected molded plastic and the types of military
equipment likely to be affected.
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After checking R & D activity related to weapons svsiens, including
highlyv secret or "dark" proiects and the DOD Plastics Technical
Evaluation Center, 0SD concluded that military consumption of
irjected molded plastic in the next few vears would increase at
gbout the same rate as usage in the genevaT econcmy. DOD noted that
there 1s research and development activity related to plastic
injection molding applications as theare is with otfther material
technologies needed for state-oi-the-art weapons sysiems. However,
DOD aise noted that the use of substitute materials in defense
eguipment and supplies often lags behind ths commercial sectior
because of the lead times needed to revise specifications and/or
perform gualification tests.

Public Comments

In its September 13, 19388 Supplem ntal Submission, SPI pointed ocut
that some potential military applications are alreadyv being adopted
commercially. BSPI alsc argued that defense usage of injection
moided plastic will ingrease at a dramatic rate in the future,
esnecially in aercospace applications, because of the potential use
of injection molding machines to process polyvmer matrix materials
(i.e., advanced composites and reinforced plastics) and ceramic and
powdered met a ~-based materials.

Fowever, uch of the information cited by the Petitioner aprlies to
increased usage of plastics in general or plastic composites :
regardiess of whether they zre injection molded. Moreover, with
ragard to.injection molding of ceramic, metal and cemented carbide
powders, the Petitioners acknowledges that such technigues are
Yembryonic" and in their "“infancy."

Furthermore, the development of a plastic part that can substitute
for a metal part as a component in a critical defense system does
not guarantee that it is cost-effective to make the substitution.
The public comments of the German Machinery and Plant Manufacturers
Association (VDMA) on the Petition point out that "...the U.S.
government has for several years considered making critical, high
performance parts by plastics injection molding process for critical
military equipment, and although the technology is in place, there
are few such high performance applications.™
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In summary, wg belisve That available evidence confirms the 08D view
that military consumption of plastic injection moided parts in the
near and intermediate future will grow at a rate comparable te that
cf the general economy. Therefore, we do not anticipate tha: such
growth will lead to an o:herwise unforeseen shortfall between
wartime regquirements and available supplies of injection molding
machines,

Conclucsion

The Department has determined that available supplies of rlastic
injection molding machines will be sufficient to meet anticivated
regquirements during a national security emergency under each of the
methods undertaken above. Since no shortfalls were identified, the
Department did not undertake an analysis of the link between imports

and any identified supply shortfalls.
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11X, FINDING AND RECOMMENDATION

¥inding

We have determined that available surpplies of vﬂasw Cc injection
molding machines will be sufficient to meet anticipated reguirements
during & national security emergency. The Department, therefore,
finds that plastic injection molding machines are not being imported
into the United States in such guantities or under such
circumstances as to represent a threat to the national securityv.

Recommendation

We, thersfore, recommend that the President take no action to adjust
imports under authority of Section 232 of the Trade Expansion Act of
1562, as amended.
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SUMMARY OF THE PETITION

the Plastics Indus

On Jznuary 11, 18988, tne Socciety of trv, Inc,
(8PI), on behzlf of the Domestic Injection Molding Machinerv Trade
Group, petitioned the Department of Commercs to initiate an
investigation under Section 232 of the Trade Exna;sion Act oi 1962,
as amended, to determine the effect of plasiic injection molding
machine imports on national securitv. The Soc”etv seeks reiief from
growing levels of injection molding machinerv imports. Thev
:Decif*cally reqguest the Department to identifv problems in the
industry and to recommend remedial actions to be taken by the

President,

The SPI is a  trade association incliuding
rlastic injection molding machinerv (P
Molding Machinerv Trade Group is compr
manufacturers. )

domestic producers of
MM}, Its Domestic Inject
ised of seven madcor U.S., P

-4 1+

The petition focuses on the preservation of domestic capacity
adecuate to supply the nation's economic and military needs in Time
of crisis. The Society contends that excessive dependence on

imports of injection molding machinery substantially jeopardizes the
domestic industry and further undermines U.S. securitv in the event
¢i a national emergency.

Industry Overview

The petitioner describes the U.S. plastics industry as a thriving
industry that 1s developing at an extraordinaryv pace, in advance cf
the domestic economy. Plastic injection molding machines, a kev
sector of this industry, are a commonly used tvpe of eguipment
designed to process plastic feedstocks to create civilian and
defense~related products.

The petitioner alleges that U.S. manufacturetrs of injection molding
machines are at a competitive disadvantage due to the surge of
foreign imports at extremelv low prices, particularly from Japan.
The SPI reports that the U.S. markef share has dropped significantly
and continues to decline.

Impocrts

SPI states that U.S. injection molding machine imports increased
significantly, as U.S. production has decreased. Imports accountsd
for almost two-thirds of the machines purchased in the U.S. during
1986, The petitioner estimates that import penetration wilil
increase through 1987 and 1988.
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Imports of low value, standard machines are those most commonly
vurchased and used by the U.S. industry. The intense import
competition is disproportionat in this end of the market
in which cost advarntag o] nave led offshore
producers to undersell Y the highest margins. This
competition is derived Canada and Germany, with
Japan dominating the m an's share 2f the import market has
increassed from 32 percent tOo 56 percent in 1987.

Rising import penetration haes forced many domestic producers cut of
business. The Societv alleges that the loss of key, high-volume
markets to imports is the main cause of this industry's declining
profitabilitv and less of efficiency. Thev further contend that
future investments cannot be made without the assurance of a
reasonable level of profits.

The petitioner alleges that increased Japanese import penstrarzi
nas been accomplished through use o— trade practices such as:
allowing no down payment and reguiring no payment for six months
thereafter; providing low interest or discount fimancing with

}
O
o

extended payment periods: free trial programs for 6-12 months; free
trips to Japan for extensive travel and entertainment, and the 1like.
Competitiveness

The worlid market is in a state of growing excess capacity, and
QXDOTtS are naturally being targeted toward the United States. In

responding to the growing challenge of import penetration, the
Uﬂlued States faces the critical disadvantage of the relative
openness of its injection molding market. Conversely, trade
restrictions, high tariff and non-tariff barriers preclude U.S.
producers from entering many foreign markets. Since 1986, U.g.
experts have decreased significantly and exports tc Japan have
remained stagnant. e
The plastics 1ndusury has a long history of actively expor;¢ng,_
however, the difficulties associated with noncompetitive financing
and unfair foreign trade practices, "have limited U.S. manufacturers
competing abroad. Conseguently, injection molding machinery exports
have experienced only a slight increase in the past three vears.
According to the petitioner, the loss of sales of standard machines,
that provide an economic base to support specialty, high-tech
machinery, has resulted in plant ¢closings,- employment decreases, and
the demise of manufacturing skilis that take years to acguire. In
addition, relatively high U.S. labor costs contribute to the
decrease in this industry's competitiveness.
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evels have decreased significantly.

According te the Society, PIMM producexrs are an integral vart of our
U.5. defense base producing a wide range of defense-related and

medical products. Defense products include: submarine and jet
engine parts, suspensicn pins for fuel rockets, stealth technology
and radar sights. Medical products include: pediatric suprapubic
Catheters, cvtologv brushes zand single puncture prostatic biopsy
needles.

If an emergency were to occur, however, this country would lose
access to most, if not all sources of imported machinery and parts.
The U.S, must, therefore, rely on domestic sources of suppiv for

defense technology and machinery.

3]

mplovment

The Socilety contends that BPIMM industry employment has experienced a
substantial reduction. This employment drop is the resul: of
recessions, lavoffs and plant closings. The petitioner believes
that 1f the overall emplicvment decline continues, domestic
production capability will be severely hampered during an

emergency. In addition, the aging work force coupled with the
inability to attract voung workers has lessened this industrv's
ability to regain its lost capacity.

New technological advances using the rare qualities of plastic's
strength and lighter weight will replace many items currently not
produced with plastic products. These new technologies will reguire
the development of new processing methodology and machinery,.
Machirists, technicians and engineers will be reguired to produce
the necessary eguipment. - - '
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Outiock
The ioner contends that imports are entering this country at an
ala rate and that the future OLuWOOk for the injection molding
machine industry is grim. They rep that 2s "the valus of the
Japanese ven has risen dramatically ag ainst the U.S. dollar,
Japanese producers have not raised uhe r prices provorticnately and
in some instances have lowered them." They believe that "this
practice negates the argument that a fall in the value of the U.S.
deollar will in itself adjust the trade imbalance and suggests
predatory pricing policies intended to capture the markst."
During an armed conflict, the United States will not be able to meet
critical defense production needs without a strong PIMM industry and
2 lead in technology. Losing valuable market shares to imports has
been critically damaging and has threatﬂnea the existence of the
domestic industry. "hocordingly, the petitioner urges a thorough
investigation and swift remedial action.®
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I submitted several suppl
ints raised were the foll
The Japanese shar
in 1982 to 38 ver

ince 1986, the unit price cof Japanese machines have increased
ramatically as the unit price of U.S. machines dropped. This
ncrease is viewed as a common practice used by the Japansse
after they have cornered the market by undercutting U.S. sales.
The Japanese have now moved to the specizlty machine markst where
prices are undercut by as mich as 40 percent. 2ided by uniimited.=
government financing, the Japanese can sustain operation losses
while eliminating competition.

I+ £ U

Foreign governments and foreign industrial conglomerates

subsidize thelr industry bv investing in research and the
development of new fechnologv.

Fifty percent of all plastics products are produced by the
injection molding process. This method is used to manufacture
dependable and inexpensive plastic parts of all shapes, sizes and
materials that can be adapted te a varietv of applications.

New develorments in material technology include the advanced
compcsites area where polymer, metal and ceramic matrix
composites are being produced. In addition teo their strength,

their higher temperature capability and their corrosion
resistance maks them beneficizl for defense uses.

Materials such as PEEK and liguid crystal polvmers are being used
in composites to injection mold products that can substitute for
metal. This advance in materials technology is creating many
defense uses for injection-molded items. AS a result, numerous
opportunities for injection molders and extruders currently exist.

Polyvmers have an advantage over metal products since they can be
shaped iIntoc their final form withcut additional machining.
Existing multiple metal parts can be replaced by a single
injection molded component. Replacing these existing metal parts
with the lightweilght component part will save on material, -
inventory and tooling costs.

Over 67 percent of the injection molding machines of five or more
yvears are American made. The majority of the older machines
cannot be retrofitted, rebuillt, or remanufactured effectively to
satisfy military requirements. Conversion to high-tech parts for
electronics, automotive, aercospace and defense applications is
difficult.

o
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© It is difficult to convert between peacetime and defense
production. Defense producticon is more specialized and therefore
conversion could take weeks or menths., In addition to mold
changing, the machine ;onqace, distance between the tie bars, and
injection unit size must fit with the specific and use.

The Society questions the validity of the information contained in
the PLASPEC presentation. Theyv raise the following majior concerns
and allegationg:

© Imports are expected to continue at the same high level for the
second half of 1988, unlike the low levels projeécted by PLASPEC.

¢ The market growth estimates of 24 percent in 1988 and five :
percent in 198% made by PLASPEC are guesitionable. Recent trends
in this industry show an increase of two percent in 1987 and a
decrease of about 27 to 41 percent during 1985 and 1586
respectively.

© None of the U.S. companies identified by PLASPEC have plans to
expand their injection molding facilitieg., Future expansicns in
this industry are expected to take place in systems and

- non-injection molding sales,

O Foreign producers are not relocating their injection molding
operations to the United States to recover lost market shares.
In fact scme of the companies mentionad by PLASPEC for possible
relocation do not produce injection molding machines.

© Cincinnati Milacron's corporate officers never provide machine
sales amounts to the public as suggested by PLASPEC. However,
total dollar sales are available by division.

In addition, an increasing number of injection molding machines ar
being trans-shipped by the Japanese to this country bn*ough Canaaa
This sudden increase in shipments occurred arter the imposgition of
Congressional sanctions on Toshiba.

PI asserts that JS8IM's October 14 submission misstates the
importance of the injection molding process within the composites
industry.
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Ccr'- mission will discuss future pians
and activities.

At 1:45 p.ro. the Comrmission will hoid
an open session at the Wesimark Juneau
Fotel, Topics to be discussed will
inciude: | internation nal ccoperation in
Arcic research: Arctis logistics; and
Arctic informaticn ang data.

At 4:30 pom. the Commission will mest
with the Governor, State of Alzska. at
the Governor's Mansion. juneau,

Aiasxa.

Al 200 arm on-11 Marz=h the
Commussion wiil kold a public meeting
at the Junezu Bcrough council chambers,
155 Sewarg Street Juneau, Alaska.
Public comments is requested on U.S.
iretic research needs and poiic,r issues.
The Comrmussion wiil mes=t in the
gitemoeeon with the House and Senate
Heaith, Eduea ton and Sacizl Services
cmmittees and the Senate
Internaucnzl Trade Com
B . juneaw. Alaska.
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Buiidin
FOR FURTHER INFORMATION CORTACT:
Mr. W. Timothy Husien, (213} 743-0970.
W. Timotby Hushen.

Exweutive Direcoor. Arciic Research
Commurssion.

FR Doz, 884823 Filed 3-2-58: 8:45 am|
BLLIMG CODE THESOT =M

DEPARTMENT OF COMMESCE

intemationai Trade Administration

initiation of Nationai Security
Investigation of imports of Plastic
injection Moiding Machines

AGENMCY: internatiomal Trede
Admimstratuen Office of Indusmal
Resource Admnistration. Commerce.
ACTION: Nonce of an 1nvesugaucn unger
sec::cn 232 of the Trade Expansion Act
of 1852, 23 amended [18 U.S.C. 1862).

ng .-=:xue~t for commen:s.

SUMMARY: This noUCe is to agvise the
pudiic that an investigation 1s DemK
1gied unaer sectron 237 of the Trade
Expanminn Act of 1862, 38 amended (19

LSl 185 21. ts d“i!!"m"m the effects on
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Analysis Dzvz ICI‘.. O:::c:.. af

Deparment o:' Ccmr::er'-a. Room H3878,
Washingten, DC 2623

FOR FURTHER INFCRHAT!DH CONTACT:
Steven C. Goidman. Director, Siretegic
Anzivsis Division, Ofce of Indx su.s.i
Rescurce Admiismation Internatonsl
Trace Administraton, U.S. Department

of Cemmerce, Room H3878. Weshington.,

De 20220: telephone number: {202] 37—
30580,

SUPPLEMENTARY INFORMATION: [ 21
appiication submitted January 12, 1888
by the Society of tze Plastics Industry,
[nec. on behalf of the Domestiz Injection
Melding ’v{ac..z“er} Trade Group, the

Deparmnient of Commerce wes requested
rsecticn

'ooinmitiate an “.vesaganor' under
222 of the Trade Expansion Act of 1852,
as ammended (19 U.S.(L 1862), to
determine the effect on the national
secunty of imports of plastce imjectian
moiding machines,

Cn Februzry 22. 1965 the Deparmeant
of Comrnerze confirmed receipt of and
accepted the appiication reguesting an

nvesngation. The findings and
:w-'*:-""enaatmus of the mvestigation
wiil Ze reported by the Secretary of

Commerce to the President no jater than

January 11, 1689,
Thearugsies to be investigated include
botn herzonts] and vertical piastic

13

e currentiv descmbed by Standard
c;s::-.al Classificanien Code 353833,
curremly ciassifiabie in the

1if Schiedules of the United States
Anngiated [TSUSA) at items 678.3517
ana E?E.ES/O.

in ID

This investigation i3 being undertaken
in aczordance with Pert 259 of Title 15 of
the Code of Faderai Reguiations (15 CFR

Par: 238} ("Reguiatons ). Interested
parnes ere mvited 1o SUDTUL wrItten
comments, opions. data, information
Or zGvice reievant 1o this tvesugatcen
0 132 Qifice of Incuamai Resource
Admunisiranon. US. Department of
cTTmeree, ng jater than Aprtl 4. 1588
All ...alenau soouid be submutted
copies, Public informanca wiil

i

Wil
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'ﬂ:'-”stra*m‘-. Us.
Administradon, ‘-'{cc
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oe made Deparmment of
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nvestigarion will be mainiain ned in the
Canrrai Ress=is Unit. ; hivealslnd
Admini

Taton Imternational Trade
B398, 1.5,
Depariment of Commerss. 12tk ans
Pennsvivania .-‘.venae. NwW.
Washington, DC 20220. Tae recorss iz
this racmt} Ioay de insgected and. for z
fag, caninam accor3ance with
regu.at:m.s published iz Pz ¢ of Titl2
15 of the Code of Fegeral ?nguia_ .
I.n‘c“nanc about the :..s:: 'c: and
CoDYing of records at the i3 '
obtained from the Centrei Records Uae,
import Acm.._ ustration. at {202} 377-103
If deemed € a2poropriate Oy tha
Denamen puhlic } hezrings may be
fleid to alicit further infommation 23
prov:ceu in §335.8 (15 CFR 353.8] af ke
Regulaticns. Notice wiil be publisned in
the -e-c.a"ai Register, giving the nme.
p‘a"e. 2 matiers is be CQ..SI:S:‘E"‘ b4
such hean.‘g{s} 30 that interested parties
will have an apportumry to particzzate.

Dated: Febmary 29, 1985
Gilbert B. Xapian,
Acting Assistont Secretory for impor:

Admmsireion.

[FR Dot. 85—5638 Filed =258 845 ami
BILLING CDOE 3510-OT-N

Natignat Oze=ni¢ and Atmosonenc
Administaticn

Ceer Seaped Mining; Approval of
Expioration License Revision for
Kennecaoft Consorttum

AGENCY: National Ccermiz and
Atmosonene Admnistrauom
Commerce.

AcTion: Natice of approvai of desp
gesped hard mineraj resourcas
expicration license revision for
Kennecott Cansoriium

sumMMary: G Ociober 28, 1887, 2t SZ 7R

41611, the Naucna} Cceanic 20d
Atmosphere Admmpsuenon (NCAAL
noticed rece=ot &f a proposal rcx
Kennecott Consartium {KCON], 151.‘
Mineral Sguare. Salt Lake Sy, U :
8411Z. o raogify the expioranon pxsr‘-
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Y = ¢ | UNITED STATES DERARTMENT OF COMMERCE
5 3= s | International Trade Administration
"‘ea;r\,-,‘.,;"_f ‘Washington, D.C. 252320
47‘:5

TO: PRODLCIRS OF PLASTIC INFECTION MOLDING MACHINES

Tne enclosed guestionnaire, Form ITA-2059, is being sent to your
firm as part of the Department of Commerce's investiga*ion, under
Section 232 of the Trade Expansion Act of 1962, as amended (19
U.5.C. 1862), of the impact of imports of thermoplastic injection
molding machines on the nzrtional security. This eguipment is
covered under classification numbers! €78.3517 and 678.357C of the
Tariff Schedules of the United States. This investigation is being
undertaken in accordances with the enclosed Department of Commarce

To make its determination, the

t
regulations found in 15 CFR 359.
response to the enclosed questionnaire

Department must receive your
not later than DATE, 19881.

The .information regues

_ £ s needed to surplement data avallable to
the Department from oths
o

o

T sources. Fallure to respond to this
lt in 2 maximum fine of $1,000 or
=4
£

=
y

questionnaire could resu
imprisonment of up to o:

12 year, or both under the authority of the
Defense Production aAct o

1950, as amended (50 U.S5.C. App. 2153).

Where appropriate, it is essential that information and material
submitted be designated “BUSINESS CONFIDENTIAL" as provided in
Section 359.6 of the attached Department of Commerce regulations.
Submissions not so designated may be subject to release under
provisions of the Freedom of Information Act.

If you have any questions concerning this guestionnaire, please

contact Karen Swasey on (202) 377-3634 or Edward Levy on (202)
377-376%3.
Sincerely, o,

John A. Richards
irector .
Qffice of Industrial Rescurce Administration

Enclosures

75 Years Stirnul-aling America’s Progress = 1913-1988
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Form IT2-50533 o
(6-88) =]

PARTMENT OF CCMMERCE

E
ONAL TRADE ADMINISTRATION

INVESTIGATION OF THE IMPACT OF IMPORTS OF
THERMOPLASTIC INJECTION MOLDING MACHINES
ON TEE NATIONAL SECURITY

PRODUCER'S QUESTIONMAIRE

THIS QUESTICNNAIRE IS REQUIRED BY LAW

PLEASE RETURN BY AUGUST 5, 1988

Failure to respond to this
fine of $1,000 or impriscnme
of the Defense Production Ac

2155),

estionnairs could result in a maximum
tO one yvear under section 705

0, as amended (50 U.S.C. Zpp.

My -

-

o}

rT [ I
O

w it

Q
18
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GENERAL INSTRUCTIONS

mitted should
ed for in
cf Commerce

Wnere appropriate, information and materia
be designated "BUSINESS CCNFIDENTIAL"™ a= p
secticon 359.6 of the enclosed U.S. Departmen
Regulations, 13 C.F.R. 359.

b b

It is not our desire to impose an unreasonable burden on any
respondent. IF INFORMATION IS NOT READILY AVAILABLE TROM YOUR
RECORDS IN EXACTLY THEZ FORM REQUESTED, FURNISH ZSTIMATES AND
DESIGNATE RY THE LEITTER "E", ADY necessary COMments or
explanations should be supplied in the sSpace provided or on
separate sheets aztach to this guestionnaire. EIngure rhat
vou reference the p question if vou use extra sheets. Tf
any answer is "no ease s0 indicate.

Report calendar vear data, unless otherwise specified in =a
particular gQuestion. Parts I, and IV - VI, apply to your
entire firm and its total domestic operaticons. PLEASE NOTE
HCWEVER THAT PARTS II AND ITI SHOULD BE REPORTED SEPARATELY
FOR EACH ESTABLISHMINT THAT PRODUCES PLASTIC INJECTION MOLDING
MACHINES IN THE UNITED STATES. Please make phiotocopies of
forms if additicnal copies are neesded.

While it would be -znvenient to the Government for a file cop
of the completed :vey be retained by your firm for referenc

Y
=nce
PUurposes, no as:s. -.ces can ke provided that file copies are
exempt from.comp.. ory examination bursuant to legal process.

Please read the __..: of Definitions carefully before
completing the guestionnmaire. These terms are used throughout

the document.

Before returning . .r completed gquestionnaire be sure to sign
the certificaticr 1 identify the person and phorne number co
contact within v. Iirm.,

Return the comple:. i cuestionnaire by August 5, 1%88 to:

INTZRMNATICNAL TRADE ADMINISTRATION
U.S DZPARTMENT OF COMMERCE
WASHEINGTON, DC 20230

ATTN: Zdward Levy, Room H3878

Any questions you rzy have concerning this guesticnnaire
should be directed =z xaren Swesey, Trade & Industzry Analyst
at (202} 377-3634, or Zdward Levy, Program Manager at {(202)

- 377-3795.

[31
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DEFINITIONS

BOTTLENECK - During a production expansion,

the production Process,

operation, procedure, or labor requirement within your manufacturing
establishment that woulgd delay or prevent increased production.

»

ESTABLISHMENT -~ Facility(ies

_ ) a2t a2 single 1o
manufacturing: on production o

£
takes place. Includes auxiliary facilities
with such preduction facilitias {(whether or
building).

cation where

plastic injection melding machines

operated in conjunction
net in the same

FIRM — an dndividoml prcprietorship,'pattneréhip,'jcint-venture,
assvTiaticon, corporztion {including any subsidiary corporzticn in

which more than 50 percent of the outstandin

-

g stock is owned),

business trust, cooperative, trustees in bankruptcy, or receivers

under decree of any court, owning or control
establishments as defined above.

FOREIGN SOURCE - A source located outside of
which you purchase a component, part, machin

LEAD TIME - The time interval, expressed in
placement of an order for a plastic injectio

Ats delivery to the end-user.

PRACTICAL CAPACITY - Sometimes referred to a
capacity, this is the greatest level of outp
achieve within the framework of an econonica
pattern. 1In estimating practical capacity,

the fcllowing considerations:

i. Assume your current product mix (size =

2. Consider only the machinery and equipme
operate. Do not consider facilities wh
inoperative for a lcng pericd of time a
extensive reconditioning.

1ing cne or more

the United States from
e, or assembply.

waeks, between the
n molding machine, angd

S engineering or design
ut a given plant can
lly realistic work
please take into accoun*

nd type of machine).

nt in place and ready to
ich have been

nd, therafore, require

3. Take into account the additional downtime for maintenance,

repair, or clean-up which would be ragu
current operations to full capacity.

Assume the use of productive facilities
such as contracting cut and supassembly
proporticn as has been characteristic o

fi=%

SHIPMENTS - Report unit and dollar values of
plastic injection melding machines shipped b

ired as you move from

outside of the plant,
work, to be in the same
f your operaticns.

demestically produced
Y your firm during the

repcrting period for each category for the questions in Part T.

Such shipments should include inter-plant an
but should exclude shipments of products pro
manufacturers for resale under your brand na
returned shipments.

UNITED STATES - The United States is defined
Puerto Rico, the District of Columbia, and t

d intra-plant transfers,
duced by other
me. Do not adjust for

as the fifty states, = -
he Virgin Islands.

R | T | e A T D L D X
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PART I.
FIRM IDENTIFICATION

(TO BE FILLED OUT IN AGGREGATE FOR ENTIRE FIRM)

-

1. Name and address of your firm or corporate division

2. If your firm is wholly or partly owned by another firm,
indicate the name and address of the parent f£irm and <he
extent and nature of ownership.

Percentage ownershnip:

[y

3. Identify the lccation of your plastic injection melding
machinery manufacturing establishment(s) in the United States
and abroad, as well as affiliates, including licensees and
jJoint venture partners, etc.

tate/
Locality Country Zip Relationship

{a)

{b)

(c) m

(4}

(e)

(£)

(9) '

- . " —a ofy T NS W et
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== [NLASSIFIED

4. a. Identify U.s. plastic injection molding machinery

manufacturing establishments and/or major product lines in

which you ceassd production since January 1, 1%80 and the
reason producticn was stcpped. (Use letter codes provided

-

below.} .Include facilities closed after mergers/acquisitions.
Reasons: a. Less cf market share +o imports.
b. Less of market share to domestic competition
C. Declining demand.
d. Low profitability.
e. Firm restructuring.
£. Other (Specify: ‘ ).
Annual Practical
Reasons Capacity Lost
Date Location (City/State) (Codes) in Units*
5. Please explain any entries in the above gection:

—

. Are there any plans for a) plant closings/contractions, cor b)
pPlant expansion/new construction over the next three years? 1If
so, indicate the volume of productive capacity that will be lost

{added)} Also provide explanatory comments in the space zllocated.

a. CLOSINGS/CONTRACTIONS

Annual Practical
Capacity Lost
Date Location (Citv/State) in Units

I

{continued)
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(Question 5 continued)
p. EXPANSIONS/NEW CONSTRUCTION

Annual Practical
Capacity Gained
Date* Location (City/State) in Units {Planned)

L

*Date at which plant is expected to be be fully operable.

EXPLANATION (e.g., raticnale for planned expansion/contraction) :

5. The following two tables request information relating to yvour
firm's shipments of domestically-produced injection molding
machinery from January, 1982 through June, 1988. Shipments
are requested, in both unit and dollar terms, for a)
thermoplastic injection machines in 7 size ranges, and b)
thermoset injection machines,

(continued)
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{Question & continued)

Y

-
|
e

i

‘If;f1" 0

"a_%nsri
S
e

&. GSHIPMENTS OF INJECTION MOLDING MACHINES

I. THERMOPLASTIC MACHINES

SIZE QF MACHINE 1282

Clamp Force < 100 tons

Micrecprocessor

Other Controls

{UNITS)
Tirst
5 Mos.
1233 1284 1985 1985 1887 1238 /%)

Clamp Force 100-299 tons

Microprocessor

ther Ceontrols

Clamp Force 300-4%99 tons

Microprocessor

Other Controls

Clamp Force 500-629 *tons

Micreprocessor
Cther Controls

Clamp Force 700-999 tons

Microprocesscr

Cther Ceontrols

Clamp Force 1,000-1,495 tons

Microprocessor

Other Controls

Clamp Force 1,500 tons and cover

Microprocessor

Other Contrqls

{centinued)

o oy

HTTIEE T

TR A P T T

B 1 O HE T 3 T NI (A



AR at ga_n!;sr:
=5 T"'l?; b RN '.-”.-_-.';!:_-‘ .
(Question 6a continued) : R

o

2. SEIPMENTS OF INJECTION MOLDING MACHINES

(UNITS)
II. THERMOSET MACEINES OF ATT

8,

IZES

95}

First
& Mos,
1982 1283 1984 1885 12845 1237 1233/¢
Thermesat Machines
GRAND TCTAL, all types o
(continued)
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I H T T T e



(Question 6 continued)

b. SHIPMENTS OF THERMOPLASTIC INJECTION MOLDING MACHINES

{(THOUSANDS oOF DOLLARS)

I. THERMOPLASTIC MACHINES

" 1982

11
\D

&3

ju
pte)
o}
=N
[
e
[#3]
w

|_l
Ve
%3]
92
—
)
[3}]
=1

100 tons

Microprocessor 3

<y
Y
hfa

Other Controls

Clamp Force 100-299 tons

Microprocessor

Other

Controls

Clamp Force 300-499 tons

Microprocessor

Other Controls

Clamp Force 500-699 tons

Microprocessor

Other Controls

Clamp Force 700-999 tons

Microprocessor

Other Controls

Clamp Force 1,000-1,499 tons

Microprocessor

Other Controls

Clamp Force 1,500 tons. and over

Microprocessor

Other Contrels

Machines

TOTAL, Theromplastic
: $ S $ $

n

(continued)
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GRAND TOTAL, all types
$ $ S

)

I-7
{Question 6b continued). - . e -
b. SHIPMENTS OF THERMOPLASTIC INJECTION MOLDING MACHINES
C. (THOUSANDS "OF DOLLARS)
11 THERMOSET MACHINES QF 2ALL SIZES Firgt
& Mpos,
1982 1983 1584 1985 1986 1987 19885}
Thermosset Machines 3% S g 3 3 g 3

(continued)

LR
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7. What is your firm's inventory policy regarding injection
melding machines? If you maintain an inventory of finished or
nearly finished machines, what was the stock of these machines.

- onn May.317 19887
8. What are the most common applicaticns for vour plastic

injection molding machines?

Containers/Packaging %
Medical %
Housewares/Toys %
Automotive %
Audio/Video/Electronics %
Construction %
Appliances %
Others (specify)
%
%
All Other %
100 %

T 1.

1
H
z |
4
H
f
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PART TI.
MOBILIZATIQN CAPACITY ESTIMATES

(TC BE FILLED OUT FOR EACH DOMESTIC MANUFACTURING ESTABLISHMENT)

REED DIRECTIONS CAREFULLY BEFORE COMPLETING

Directions:

=

e

The following tabie has been developed to provide the Pepartment of
Commerce with an accurate unit measure of your firm's domesti
producticn capacity for plastic injection melding machines, by
producticn facility. These capacity estimates are to be used in
turn in an assessment of the ability ©of the demestic industry to
meset national security reguirements during a global conventional
war. For purpeses of completing this survey assume mobilization
begins July 1, 1988,

Mobilization capacity is defined as the maximum realistic level of
production that a manufacturing establishment can achieve during a
designated § month pericd given the set of predetermined operational
parameters listed below. Capacity (in units) is reguested for four
six month intervals (6, 12, 18, and 24 months after mobkilization
begins). In the space provided at the top cof the chart, identify
the establishment to which the dataz apply.

In calculating production capacity during mobilizaticn assume the
following parameters:

o Facilities operate - the maximum rate possible given
technological and :!2or space constraints; economic

constraints are nc longer binding;

o Existing production facilities are to be raised to full
productive capacity, including the acguisition of eqguipment
needed to accompliish this;

o Labor and equipmen: ivailability reflects normal local market
conditions:

o Material and energy requirements are fully met;

o Assume your current product mix.

Since mobilization bégins cn July 1, 1988, your shipments for the
first six months of 1988 can be used as a baseline from which to
increase preoduction.

T 1T PR TR T I I T T T T T I b A S A -



Time E1

rom Mob.

apsed

{Mos) :

ESTABLISH

MENT:

-
=
I
[ 8]

a. WARTIME PRODUCTION CAPACITY
QUANTITY IN UNITS

BASELINE MOBILIZZAZTTION
FPirst 6
Mos. 1988 Production 'Productidn Production Preduction
Shipments During 1st During 2nd During 3rd During 4th
_{Unitsg) 6 Months & Months 6 Months 6 Months
O 12 i8 . 24

Clamp Force (tons)

Less than 100

100~299
300-499
500-699
700-9%8%9

1,000-1

500 and over

b. By what additional percentage would these gquanti
the ceonstraint regarding construction of new

,499

if

were llfted°

After
After
After

After

& Mcnths
12 Months
18 Months

24 Months

—— -
—— e
—

oo

e
I3

ties increase
facilities

A
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feggres 3o o0l

(Question 1 continued)

C. Please explain the top three factors which would effect +hege
numbers, such as size of machine crdered, type and complexicy

- ul’

of machine (i.e., toggle vs. hydraulic, computer controlleg
cr not, QL»...

;

2.

a. Accordlng to the assumptions given, what is the approximate
size of the additional labor force which would be reguired tc
support the increase in production given in question 1?

AFTER AFTER AFTER AFTER

6 Mos, 12 ¥os, 18 Mos. 24 Mos.
Additional Production '
Workers Needed:
Additicnal Engineers/
Scientists Needed:

— - =y
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: - PART ITI.
BOTTLENECKS, LEAD TIMES, AND EXPANSION CAPABILITIES

(TO BE FILLED OUT FOR EACH ESTABLISHMENT)

ESTABLISHMENT:

1. PRODUCTION BCOTTLENECKS:

a. In which ¢f the following areas would You encountsr
bottlenecks in this facility during the surge in produstion
cutlined in the preceding war scenario? . Also . indicate the
time and cost it would take to remove such bottlenecks.
(Refer to the definition provided for bottlenecks in the
definition section of this survey.) Rank entries from 1 +o 5
in order of severity (1 = most severe, 5 = least severe).

: Time and Cost
Operation Rank Bottlenecks te Correct -

Machining:

Metal Cutting

Metal Forming

Assembly

Testing

Parts/Compeonents

Others (Specify)

b. Please provide a detailed description of the nature of the
two most significant bottlenecks indicated above (e.g.,
specific machine, long lead time, training time,
etc.):

T e R T H A RETEED K il B e - p i — S N - A A L o
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2a)
4
|
[\V]

2. MAKE/BUY RATIOS

wWnat is the average anticipatad make/buy ratic corresponding
to your firm's production in 19887 ("Make/buy" is defined as
the dellar value measure of components used in the preoducticn
of plastic injection molding machinss which are mada
"in-house" by your firm compared with the total vaiue of
components used in the producticn of plastic injection
melding machines at your firm.)

Make/buy Ratio

e

*Please photocopy section as necessary tc cover all preducts andg
estaklishments.

3. REPLACEMENT. COST:

&. Please estimate the replacement cost of +his facility, the
time it would reguire to construct and eguip, and the tine
required tc become fully operational. Assume financing is
available and the availability of labor and materials
reflects normal market conditions.

Replacement Cost: §

Time reguired to ccnstruct and equip: months.

Time reguired to become fully operaticnal: months.

b. Wwhat factors would sffect the time and/cr ceost of replacement
cutlined above?

-
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LEAD TIMES:

a. Provide the following le

order to delivery to cus
produced "plastic injecti

Minimum lead ftime item
Maximum lead time item

Average lead time

b. Plezse explain the three

enom

-
=

o

+
=

H:

weeks

I

! leading facters which affect lead
time (e.g., size, complexity, customization) and provide
information on how lead times could be shortened:

ARE xS 1 RS §) 4] RUENH BN L B
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5.

EQUIPMENT REQUIREMENTS: What kind of eguipment would be most

critical to the ability of your firm to expand production
capacity at this facility? 1Is any of this eguipmentz foreign
sourced C©r prone to extensive purchasing lead times or short
supply? . .

Machine Tools:

Other Eguipment:

T T T = HI 1T o e 2Ll T T 1 T o —T—
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TOTAL EMPLOYMENT

Average age of work force today:
Average age 5 vears from now:

t

PART IV,
LABOR

(TO BE FILLED OUT IN AGGREGATE FOR ENTIRE FIRM)}

1

\D

8

1 =
1

128 1

e}

g

L]

w

Engineer
Designer
Drafter
Computer Specialist

Machinist
Welder
Inspector
Painter
Assembler
Tester

HIHETH
T
T T

Others (including
Admin./Managemt.)

|
]
|

you estimate the average age to be 5 years from now?

years.
years.

Provide the number of employees at your domestic plastic
injection molding machinery. manufacturing facilities in
the follewing occupations for the vears 1984 to 1937.

each of

~]

Ja
W
g

T

|

What are the educatiocnal and werk experience regquirements for

each of the following occupations (e.g., high school, 4 years

ccllege, etc.)? Please indicate with an "X" those jobs you
consider to be critical (i.e., those that are essential to
maintain production and that require a minimum of ocne year of
training}.
EDUCATION EXPERIENCE CRITICAL

Engineer

Designer

Prafter

Computer Spec.

Machinist

Welder

Inspector

Painter _ .

Assenmbler

Tester
What is the average age of your work force at present? What do

ErE N
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iv-2

4. On average, .at any one voint in time, how many job vacancies to
you have?

Number cf V

m
(

ancles .
5. ©On average, for each of the following occupations, how many davs
does it take to £1i11 a job vacancy?

Engineer days

Designer davs

Drafter days

Computer Spec, days
. Machinist - davs

Welder davs

Inspectoer davs

Painter days

Assenmbler - days

Tester days

€. What is the average wage for sach of the following occupations?
s Hourlv Wage or Annual Salary

Engineer 3 $
Designer

Drafter

Computer Spec.

Machinist

Welder

Inspector

Painter

Assembler

Tester

7. During 1987, how many employee separations and accessions did
you experience in each of the following occupations?.

SEPARATIONS ACCESSTONS

Engineer
Designer
Drafter
Cemputer Spec.
.Machinist
Welder
Inspector
Painter
Assembler
Tester

rumves mt 2 IBIE] | BEEEEE EEAERE S O PR a | i R e I N E— i R L 1




PART V.

CONVERSION, RESEARCH & DEVELOPMENT, TECHNOLOGY, AND INVESTMENT

}-4

a.

(PO BE FILLED OUT IN AGGREGATE FOR ENTIRE FIRM)

- DEFENSE APPLICABILITY:

Which types of plastic injection melding machines dco you
consider most important to the national defense (i.s., which
types of machines are currently used in most defense
applications)? Comment con the convertibility of machines

-currently used in civilian applications f£o be converted to

defense use.

i) Most defense critical:

ii}) Ability to convert civilian to defense:

Can equipment currently used tc produce a particular type and
size of plastic injection molding machine be converted to
production of another type, or is eguipment dedicated?

Please explain facters that limit conversion of production,

‘including machinery and labor constraints.

Sl AN - (e o
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2. RESEARCH

a. Please provide

-

&

DEVELOPMENT

expenditures
years 1982-1%
1982 $
1983 $
isg4 $
1985 =
1586 =
1887 $

Thousand
Thousand
Thousand
Thousand
Thousand
Thousand

nual Research & Development
ic injectieon mclding machines for the

b. How important do vou view research and development to your
firm's competitive viakility as it affects a} product

development,

such as cost, guality control,

the production process (including factors

etc.}

(continued)

4t
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V=3

(Question 2 continued)

3.

c. Please enter the letter code listed below which best
describes your firm's current usage of the fellowing
technologlies in the production of plastic injection molding
machines.. .

Type of Involvement:
&.) Technelogy not suited for my operations.
b.) Techneclogy too expensive at this time.
C.) Technology requires additional innovation.
d.) Plan to intrcduce within the next three Years.
e.) Currently using, and plan to increase use.
£.) Currently conducting R&D in this area.--
g.) Other (Specify: .)
Technologiles:
CAD/CAM
FMsS
Robotics
SPC
Others (Specify):
INVESTMENT
a. Please previde your annual investment expenditures for

plastic injecticn molding machine operations (in thousands of

dollars) for the following years:

Yachinery & Buildings &
Equipment Structures
1982 $ $
1983
1984
1985 .
1888
iesg”y
1288 (E)

ol | o S i A 4] ey R R * i i i S A £ I Wy M e &
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Y

{Question 3 continued)

b. How important do vou view investment o your firm's
competitive viability as it affects the produciion process
{including fa:to;slsuch as cost, guality control, etc.) and
any other competitive factors:

s
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PART VI.
TRADE IMPACTS, FOREIGN SOURCING

(TC BE FILLED OUT FOR ENTIRE FIRM)

i

a. What was your firm's practical capacity utilization
rate for injection molding operations in percent for
the following vears?

Practical Capacity Utilization: % 1982
1883
ie8<
1985
198¢
i887

b. How long weould it take to reach practical capacity from
the 1987 rate indicated? (in weeks)

Veeks

How have imports of plastic injection molding machines
positively and negatively affected your demestic
manufacturing operations? For example, has import
competition altered the size range cf vour sales? Have more
sales been concentrated in specialized/customized eguipment?

e i
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VI-2

Please completes the following table for maior. foreign sourced
parts, subassemblies, components, machinery, materials, etc.
you currently use to produce finished inijection molding
machines In the space provided enter the approximate
percentage of the part imported relative to the to+=al
of that type vou have used. Only supply informaticn o
vou impert directlv cr know are imported. 2lsc provide
reason(s) you foreign source these items. (Select zas man
responses from the lsatte aed 11 ! )

+
[

5

0
J 0

1]
m (b

=1
i

3 ocf 1=
<0

13

ry
0
H
D
=
o]
3
1
i
O
c
H
(}
{1
Q.
-4
it
D
21
on

Reasongsg

REASONS:

Doemestic Source unavailable.

Foreign scurce cffers items at a lower price.

Foreign scurce produces higher quality items.

Forelgn source provides guicker delivery.

Foreign source supplements domestic productiocn.

Foreign source supplements other domestic sources.

Foreign sourcing is part of global marketing strategy.
Cther (specify: ‘)

.
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(continued)
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(Question 2 continued) _ -

L. Dlease provide any comments you may have on the precsding
guestion:

3. What actions have you taken in recent years to increase your 7
competitiveness vis a vis foreign and domestic competitors

(i.e., increase R&D efforts, target new export markets, develcop
new product lines, etc.)?

4. How do you view the - -petitive prospects for your firm's U.S.
injection melding mac:.néry operations over the next five years
(i.e., ilmprove or a-;;;ne)? Explain.
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VIi-4

Please rank the following competitive factors from 1 (most

D
important} to 5 (least important) as they aprly to sales of vour
injection molding machinery in the U.S. market.
i Price '
Quality and Durability
Reliability of Manufacturer
Technical Factors/Options
Design/Engineering Assistance
Follow Up Service
Financing
Warranties
Historical Manufacturer/Costumer Relationship
Forelgn Marketing/Export Experience
Other (Specify: }
6. What percentage of your production costs are accounted for by
the following factors?
Labor Costs %
Raw Materials %
Subcomponents/
Parts %
Energy %
Other S
100 %
7. Please explain any cost-cutting programs that are planned or
currently underway:
8. Please estimate the percentage of your firm's annual sales of

‘plastic injection molding machines that are sold through the

following channels:

Direct Sale to U.S. End User

Domestic Sale through Affiliated Sales Agent

Domestic Sale through Independent Distributor
Exports

Other (Specify: )
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VI-5

om 1 (most effective/important)

to 3

ortant) as they specifically relate to vour

locate new sales opportunities:

Advertising/Media

Historical Relationship with
Trade Fairs/Conventions
Market Research
Other (Specify:

Purchaser
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COMMENTS: lease use the space below *o provide any additional

comments or inf orma;1on you may wish regarding your operations,
other related issues that have an impact on your firm

Ioirm -

or

___..........__—-.---_-_—-__._.._-________—.......—___————u.———_————-—-—-..-_———_...-._-.__—.-___..._

CERTIFICATION

The undersigned certifies that the information herein supplied in

response to this guesticnnaire is complete and correct.
Code, title 18 (Crimes and

it a ¢riminal offense to

The U.S.
Criminal Procedure), Section 1001. makes
willfully make a false statement or
representation to any department or agency of the United States as
To any matter within its jurisdiction.

{date)

(Signature of Authorized Official)

(Area Code and Number) (Type or Print Name and Title above)

(Area Code and Number) (Person of contact regarding *his

questionnaire)
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SECTION 232 REGULATIONS

2

Chaphr —intemeationa! Trode Administration $ 3504

15 C.F.R § 359 (1982)

FPART 359 EFFECT OF IMPORTED AR-
TICLES OMN THE NATIONAL SECU.
RITY

Sec.

159.1 Definitions.

155.2 Purpcse,

338.3 Commencing an nvestgation.

159.4 Criteria for determunu
mports on the nationa: se

3585 Regquest or w:u.c:. wen
gaLion.

3%9.6 Configentsl information.

355.7 Conduct of an tivestigation.

139.8 Puslic hearings.

3138.9 Emergency action.

339.10 Report of &n investigaticn and ree-
ommendsation.

ATTHORITY: Sec, 232 hae Txpansion Act
of 1962, 23 amended (Pub. L. 93-413, 838 Stxt.
1993, 13 U.5.C. 18821 Recrx Plgry No. 3 of
1979 (44 FR 69273, Dec. 3. 15791 Exec. Ora
12138 of Jan. 2. 1980 (4% FR 389 Jan. 4.
1980). Deps, of Cormmerce Ory. Org. No. 10-
3 (45 FR 6141, Jan 2%, 19801 and Interns.-
Henal Trade Acmun, COrganzaton  and
Funciion Order No. 41-1 (45 FR (1562, Feb.
22, 1980).

SOoURCE: 47 FR 14652 Apni 6, 1982, uniess
otherwise noted.
13531 Definitiona.

As used i this part:

af

lzran 1'1 151400

"Department” mesne the Unlted

" States Depariment of Commerce and

inciudes the Secretary of Cor::_..e”-e
and the Secretsry's designess

“Secratzry” mesans the Secr:ta:y of
Commerse or the Secrsiary’s gdesig.
nees,

“Applleant” means the person or

: -mmxwzm

tion for an investigaticn pursuant o
thiz part.

§359.2 Purpose.

These regulations set forth the pro-
cedures by which the Deptriment
shall commence &and conduct en inves.
tigation to determine the effaet on the
national security of the imports of any
riicle. Based on this investigaticn,
tne Secretary shill make & report znd
recommendation to the President f{or
action or inastion regrrading an sdjust.
ment of the imports of the article,

§335.2 Commenrcing g investigation.

Upon reguest of the head of any govern-
ment depanment or agency, wpon appii-
cation of an interested party, or Upon motion
of ihe Secretary, the Depzrmiment shall
immediately conduct an investigztion to
determine the effect on the national secu.
rity of the tmports of any articie.

§358.4 Criterix for determining effect of
imports on the national security.

(a) To determine the effect on the
nationai security of the imports of the
articie under investigation, the De-
pariment shall consider the quantity
of the sriicle in question or other cir.
cunstances reiated o its import. With
regard {or the requirements of nation-
&l security, the Deparument shall also
consider the foliowing:

(1) Domestic production nesded for
projected national defense requurs.
ments;

(2) The capacity of domestic indus-
ines ¢ meet projecied nstionai de
fense requirermnents;

(3) The existung snd antici ated
avallspdilities of human resgurees
products, maw matensis, production
equipment and {acilities, and other
supplies and services sssential 1o the
NALIoNAL defense:

P E |
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(4) The prowzp requirements of do.
mestic indugiries 1o meet nationsi de.
fense requiremen:s &nd the suppijes
and services 1nciudmz the Invesimen:,
expioraiton ing deveioprent neces.
ELTY [O s&3Ure 500 ETowTh; png

(3) Any other relevgmy fartore, .
LBy Iz reeognising ©f the ciose raly.
Lon chetwenn the Srength of our na.
tional COnomy and the Capasity or
the Unitad Blates 1o meet nationg] sa.
curity Equirementz. tha Department:
ahall siso. with regard for tha quanti.
ty, Evailability, charaeter and uses g
the importes article under investiga.
tion. consider the foliowing:

{1} The impge: of foreigm compar;.

tion on the econamie welfgre of any
domestis ndustry eIsentizl o our ng.
tions] security:
" (2) The dispizcernam 2! 20y domes.
tic products causing substznuigg unem-
ploymen:, decresase in the Fevenuss sf
government. loss of investment or spe-
Clalized siilic and Produciive Capaciry,
or other serigus effecrts: ange

(3} Any other relavan: lactors thar
&re czusing or %ill cause 3 weakening
of our Dationa! economy.

— -

§259.3 .Request g¢ applicztion for gp in.
Yestigntion.

{aYA TEQuest or applicanion or In mvest.
g2uen shzll be jn writing. The ninal ang
12 copies shall ba filed witn o ~. Drrector,

ffice of Industriz] Resour. s Ldmings.
tratien, Room 3876, LS Derlvimeny of
Commerce. Washingion, D.C 2100

(b) When X request. A-Cltation or
motien is ungder investigatier Cr when
an invest:‘gation has been templerag
Pursuan: ig §359.10 gor Lhis parr, any
suhsequen:!y fileg regyest or applica-
tien concerning imports of Ne same op
related article that does ot "ise new
or differsny issues may ne et er con-
solidated with th invesyigy: noan-
progress ac pProvided in 33374 gr
this par or rejecied. In atmes svent.
in explanation for laking sucn wtion
shall ve Fromptly given T, the appl.
cxnt. If the reques: cor application g
refectad, it will not pe Felurned unjess
Fequested by the applicant,

(e Requesis or applications snal]l de-
. 5Xnbe how the quantty, avallaoiry,
character. and uses of 3 sarticular m.
poriec articie or other CIrcumsiances

Titie !5--Commerce and Fareign Trade

related o jtg impeor:, effecs the ngtien.
al SECurity, gne shall contgim the fon
iowing Information o the {ulleer
EXeN Dossihia:

(1} Id:nziﬂcgcion of the ippiican::

(2) A pPreciss descnp!ion.n.’ lhe gme
- ’ "

(B3 Descrintion of the domestic .
dusry 2ffertad Inciuding pertinent in.
formstion Tegarding companies &nd
their pianeg locations, Cipecity gnd
Current outpug of the industry: .

(4) Pertinen: faligtics on Imports
And dornestie broduction showing 1w,
Quantities gmg values of the Lrijcie:;

(5) Nature, Sources, gng degras of
the compatition frezted by imports por
the article:

(8) The effect that imports of the zr.
ticle may have upop the Fesioration of
domestis Production CRDBTILY In the
even: of Dational emergency:;

7 Employment Lnd special skille in-
volved in the domeste Production of
the article:

(8} Extant ta which the nztiona!
economy, empioyment, Investrment,
3pecialized skilis, and productive ey,
PRLLY is or wi)] be idverseiy affected:

(8! Revenyes of Fedsra), State, or
loeal Gorernmen:s which are or may
be adversely affec:eq:

t10) Nationa; security supporiing
uses of the artr e including gatg on
applicable fontracrs or sub-contra:!.:.
both past ang currenr: ang -

{11) Any other Information or advica
relevant ang material to the subjest
matter of the invesngat:cn.

a2} Sratistea: matleria] Presentad
shouid pe, if possible. Cn a calendar.
Year basis for sy ficient Perrods of
lime tp Indicate tremgs Monthly or
quarterly datg fer the latesr omplets
7223 should he inciudes 3s well ag any
Sther breakdours % NICh may be pert.
nent o show seasonal or short-term
factors,

§359¢ Confidential information.

‘a) Any informatisn Or materaj
which (he applican: o 4Ny @ther
Party destres O submir in confidence
il any stage of the z’nvesmza:z‘on that
would disclose national security Clags). _
fied informanon or business Conficden.

Lial Information {trade Secrets, com.
mercial or linanecial mforma:xon. or

Ty LLGIIE L LLia. .
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Chapier B—laternational Trade Administration

wny other informetion considersd sen-.
sitive or privileged;, shall be submuttad
on  SeDarale shesty with the ciear
legend’ “"Nationr] Security Classifisd”
or "Business Cenfident:al” as sppro-

sheet. Any information or materiad
submitted that ic identifiad ax nations]
security classified must be accompa-
nied at the time of {lling by a state-
ment indiegting the degree of cizssifi-
cation. the suthority {for the classifics.
ticn. and the ldentity of the cizssify.
ing eniity. By submilting information
or materisl identified &g buyiness con-
[identisl. the zpplicant or otner party

representis that the infermation s
exempiad from public disclosurs.

either by the Freedom of Information
© Act (5 US.C. 552 et seq.) or by scme
other specific statutcry exemption,
Any request for business confidential
trestment must be sccompznied at the
time of filing by & statement ustiiyin
non-disclosure snd refermng to the
specific legal authority cistmed,

(h) The Departmenr may refuse tg
accept as business confidentisl any in.
formation or material it ccnsiders not
intended to be protected ynder the
legal authority claimed by <he 2ppli-
cant., or under other acoucadle jegal
authority. Any such nfs=—allon or
material so refused shail e oromptly
returned 1o the sudritter asag il not

be considered. However, such informa.

tion or mater:al may De resucmitied as
non-cornfidential in which case it will
be made par of the public record.

§35%.7 Conduct of an investigaiion,

(8} II the Devartmen: czetermines
that it is appropnate to 1/7org mrer.
ested parties &an opporiunily to pres.
ent wnformation and advice reievant
and msterizl o wn nvestgstion. a
public notice shall be publisned 10 the
Frooeas Rrzistm soliciting ‘rom Any
‘interested party wnitien commenta,
opinions, data, information or advies
relative to the investigrtion. Thiz roa-
terial shsll be submutted as directsd
within a ressonabie time period to be
specitied in the notice. AL matena]
shall be submitted with § copies. In
addition. public hesnngy may be neig
dursuant o § 359.2 of Lhis part.

(bY All requests and :zpucaucns filed
and ail materam suSmitted 5y nteresied

f3s0g

parties, excspt information or matera! that
is classified or determined to be confiden.
2l as provided in § 359.6 of this pam. will
be 2vzilable for pubiic inspestion and copy-
ing in the Internationzi Trade Admims

~revendresdem of Triformation Records -
speztion Facility, Room 3102 US. De-
partment of Commerce. Washington. D.C.
20230. in accordance with reguiztions pyb-
lished in Part 4 of Title 15, Code of Fadara}
Reguiations.

{c) Further information may be requestad

by the Department from other sources
through the use of questicnnaires, corre-
spondence. or other appropriate mesns,
- €d) The Department sBall. 25 part of an
invesiigaticn. seek information and advice
from. and consult with, the Sesretary of
Defznse and any ather zpproprizte officers
of the United States or their designees, as
shail be detsrmined. Communications
received frem agencies of the U.S. Gov
emment or forsign governments will not
be made avaiiable for public inspection.
The Departmen: may alsc seek assiszance
in the conduct of a2n investigation from
other agencies of the United Sizres, as
shall be necessary.

(e) Any request or application that is
filed while an investigation is in prog-
rfess. concernung :mports of the same
or related arucie and raising simuisr
issues. may be consclidated “with the
request. application or motion that ini-
tiited the investigation.

§352.8 Public hesrings.,

ta) If it 15 deemed approprisie by the
Department. public hearings may be
neid Lo elicit further information.

t1) A notice of hearing shall be pub-

Llished in the Frorrat REISISTER de-
scribing the date, time, piace, the sub-
ject matter of each hesring snd sny
other information reievant to the con-
duct of the hearing. The name of 2
person to contsct for additionsl infor-
Mation or 10 request Lme tO speak at
tne hnearing shali siso be inciuced.
Putiic hesrings may be held in more
than one iocatien.

(2) Hesarings shall be open to the
public uniess national security ciassi-
fied informstion will be presented. In
thal event tne presiding officer st the
nearing shail close the hearing, as nec-
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§ 359.9

essory, to ail persons not havinig ap-
.Propriate security clearances orf not
"giherwise guihorzed o REVE BoTEST 5
such information. If it is bnowin 27 suf-
licient time prior to the hesring that
nationsl security cleszified informa-
tion will be presentsd. the notice of
hearing pubiished in the FrommaL Rre-
IsTr= shall state Lhat nztional security
claszified mformsetion will be present.
ed and thet the heering will be open
only to these persons having tppropsi-
ale security clezrances or otherwiss
specifically authorzed to have acos
.to such tnformsation.
. {b) Heznngs shall be conducted as
follows:

(1} The Deparimen: snzll eppoin:
the pres:ding officer:

(2} The presiding officer shall deter-
mine all procedurs] matters during the
hezring:

(3) Interestad parties may sppear.
either in person or by representation.
znd produce eral or written informa-
tion rejevant and materal 1o the sub-
ject matter of the investigation:

{4) Hearings wtii be facr-finding pro-
ceedings without! forma! pleadings or
agverse partes. Formal rules of evi.
dence will not apply:

(5> After & witness has testified, the
presiding officer may question the wit-
ness. Questions submiited 1o the pre-
siding officer in =Tiling by any inter.
ested party may. &t the discrstion of
the presiding officer. be posed to the
witness. No cross examunation of any
witness by a party shall he allowed.

(6} Each hearing will be stanographically
reported. Transcripts of the Asaring, exciud-
ing zny naunonz! securny classified infor-
mauon, may be purchased from the Depart-
mient at actual cost of duplication. and will
be available for public nspecuion 1 the
International Trade Admumstration. Free-
dom of Information Records inspe .tion

Title 15—Commeres ond Fereign Trode

Facility, Room 3102, U.S. Deparmmen: of
Commercs, Washington, D.C._2a220,
§252.9 Emergency sction.

In emsergency situstions, or when in
the judgment of ihe Departmen: na-
tiona! security interesis require . the
Department mey Very or dispanse
with zny or 31l of the procsdurss sat
forth in § 3%9.7 of this part.

§352.10 Report of &n investigation snd
recommendation. ‘

(&) When a7 investigation conduered
pursuznt 1o thiz part s completsed, g
report of the investigationn shali be
promptly prepared. The report shall
be organized in severs! sections, {f nee.
essary. One section shall contzin zl]
information snd mstens! that is mot
classified or cocpfidentisl sf provided
in §359.8 of this pari. Another seection
shal] contzain il nationsl security ciss-
sified information and materizl A
third section shall ¢onisin all business
confidentia!l information end matenal.

() The Secretary shall report to the
President the findings of the inves:.
gation and a recommendation for
211001 Or inaction within one year
&fter raceving a request or application
ar otherwise beginning in investiga-
tionh pursuant to this part.

(¢ The report, excluding the sec.
tions containung national security cias-
sified and bdusiness confidential infor-
maticn and material. shall be pun.
lished in the FEDrRAL RECISTER upon
the disposition of each request. appli-
cation, Qr molion made pursuant o
this part. Coples of the published
report wiil then be available for public
inspection and copying in the Interna-
tional Trade Administration. Fresdom
of Information Records Inspection Facih-
ty. Room 3102, U.S. Depariment of Com-
mercs, Washington, D.C, 20230.
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TAB D

SUMMARY COF PUBLIC COMMENTS

Comments were submi
Japan Scciety of In
the German-American

d in response to the PIMM petition by the
i 2l Machinery Manufacturers (JSIM) and bv
f Injection Molding Machine Builders.

0
o
o RNt
O

JSIM Comments

The JSIM is a2 trade association of Japanese producers of plastic
injection molding machinery. JSIM contends that the petitioners?

llegations concerning the threat of imports of plastic injection
molding machines to U.S. security are unfounded. Any future import
restrictions on this industry would damage rether than improve
national security. A reduction of imports will ultimately increzase
the price of machines manufactured in this country, and will deplete
the available-supplies.

JS8IM cites an SPI studv entitled Plastics A.D. 2000 which predicts a
~growth in PIMM sales of five percent yearly thnrough the year 2000.
The SPI study predicts that imports from West Germany have reached
their peak and that Canadian imports seem to be leveling off., It
aiso reports that Japanese machine prices have escalated to $84,000
per machine from $47,000 in 1984, JSIM states that it agrees with
the SPI studv's assessment that future imports will £a21l and
domestic production will rise. '

JSIM argues that producers would be unable to supply 211 U.S.
demands without impcrts. They contend that imports play a major
role in meeting U.S. reguirements for high guality machines.
Between 1983 and 1585, U.S. .reguirements for injection molding
machines produced an increase in imports that far exceeded othexr
nations., BActual U.S. purchases expanded 41 percent (unit basis)
from 1983 to 1987 and 92 percent on a value basis. The value of
imports rose between 1983 and 1984 from $54,081,000 to -«
$104,442,000. During the same period U.S. manufacturing increased
to $337,691,000 in 1985 from a total value of $191,735,000 in 1983,

Competitiveness

The "Big Three" producers account for 70 pexcent or more of the
domestic market. In addition, the 95 percent market share held by
the seven petitioners has continued for more than ten years. JSITM
believes that the Section 232 petition is a vehicle used by the
petitioners to eliminate the competition brought on by imports, and
Lo return to the virtual captive market once enjoved for their
machines. - '

JSIM contends that the domestic plastics industry has made the
technological advances that have allowed it to be competitive as
well as profitable. These advances allow the U.S. to compete with
import sales in the high-volume low unit-value end of the domestic
market.
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£t imports will decrease because of {1)

The SPI study predicts tha

exchange rate fluctuation:; (2} slower coverall growth in U.S. demand;
{3} better U.8. technologyv; and (4) the new trend towards foreign
direct inmvestment in the TU.S. bv procducers. However, JSIM believes
that it ;s important to remember that foreign competition has
offered important technological advances at a cost savings.
Technoiogy

JSIM believes that the U.,S. industry has increased its competitive
edge by investing in new technologyv. Technological gainms cited by
JS8IM include: Incorporation of advanced elecironic controls:
replacement of electromagnetic contreols with soiid state seguence
centrols; advancements in hvdraulics; improved precision in
controlling the temperature of resins; and automated removal of
parts by use c<f robotics.

Foreign Direct Investment

ffshore producers have contributed significantly to the technical
innovations and improvements that this industry currently eﬁjoys
However, the competitive edge formerly held by foreign competition
has decreased significantlv. Many foreign producers have relccated
their operations to this country to recover some 0of the market share
icst to U.S. competitors. In addition, they are using & significant
emount of U.S. parts in their production.

The SPI studv states that a decrease in imports will be forthcoming
when foreign direct investment increases. Foreign direct investment
will benefit the United States by adding state-of-the-art
manufacturing facilities and will help keep prices low.

Available Suppliers

JSIM believes that the petition failed to address the importance of
available materials needed to produce certzin injection molded
military, medical and essential civilian supplies. They maintain
that the entire plastics industry must be reviewed (including
suppliers) in order to fully evaluate the importance of injection
machines to naticonal security.

Injection molders rely on all of their suppliers in order to
manufacture plastics products by the injection molding process.
Suppliers for injection molding include resins and mold makers and
other contributing industries. During a national security
emergency, suppliers for injection molding will probably be unable
to provide the needed materizls to the manufacturing sector.
However, many of these materials such as resins can be converted
from civilian to military uses. Also, injection molding machines
used in the civilian sector can be converted for defense and other
emergency uses by changing the mold.
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Convertibilitv

JSIM contends that this industry has a healtt
can be redirected to supply expanded militar
national emergency. The manufacturers and t
use can be converted for defense purposes. In a
materials and mold building production can be red
crisis.

In a matter of minutes, the mold~ producing a civi
replaced with the appropriate mold Lo produce & n
roduct, Molds can alsc be changed between 4iff
injection machines from other companies as lon
the same clamp force and platen size. The for
this industry hag the convertibility potential
&n emergency.'

13

e -
re models of

s the machine has

ing 1nd1ca;es that
eded to adiust to

Profitability

JSIM states that the Big Three are all “fundamentally strong
companies financially that enjoy sufficient volumes s0 as te make
money from the sales of injection machines." Thege companies have
made the necessary 1nvestmenis and have & sufficient sales wvolume to
keep up with foreign competition. Further, U.S. exporits are
increasing due to the manufacture of products that can compete in
the foreign marketplace. While imports are soaring, these U.S.
companies continue to compete and show substantial profits.

Defense Uses

0 o©f the domestic injection molding machines are used for
fense purposes. According to JSIM, the domestic injection
¢ sector is well able to meet present and future defense
needs. Of the 80,000 or more injectiocon machines identified,
approximately 28,000 (35 perxrcent) are less than five years old. In
addition, about 24,000 (30 percent) are from five to ten vears old
and can accomplish high gquality production jocbs when retrofitted.
JSIM estimates that approximately 3,200 machines would be required
to satisfy high-priority national defense needs. If for-some
unforeseen reason the existing stock of injection molding machine
were not adeguate to meet defense needs, they could be produced
" rapidly by domestic manufacturers.

If additional employees are needed for additional machine
production, this reguirement can be met by using those currently
working in other machine manufacturing facilities, JSIM contends
that the skills reguired to produce injection machinery are.
identical to those needed to produce other industrial machinery.
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molding were not available during an emergency, sSome

5] ¢ injection molded products i.e. ailrcrait interiox

s, fuel tanks etc. could be produced by compression molding

r cldin SIM concludes that there is more than enough
ci e

. JSI
o meet defense needs,.

0]
H

2vailable Alternate Remedles

JSTM outlines a variety of assistance programs that could be enacted
to strengthen the U.S. defense industrial base. Increased
government procurement through the Defense Industrial Reserve Act of
1973 authorizes a general reserve of industrial manufacturing
equipment subject to Buy American Act regulations. Another form oI
aseistance available under the Defense Production Act is loan
guarantees that may be made to the private sector for expansion of
capacity, development of new technologv or production of essential
materials, There are also & significant amount of research and
development programs available to the private sector through DOD and
other government agencies. JSIM believes that these alternatives
would further enhance U.S. competitiveness and provide limited
assistance without interfering with imports.

Conclusion

JSIM concludes-that imporits of injection machines do not adversely
affect U.S. national security. JSIM urges the Department to
“recommend to the President of the United States that The Society of
the Plastics Industry’s reguest for the imposition of import -

.- restrictions on injection machine imports be dismissed."
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Suppliemental Comments - J5IM
J&8IM submitted several supplements fo their initial comments. Among
the points raised were the folliowing:

PLASPEC Presentation Summary

¢ The domestic injection molding machine market is recovering from
losses incurred during the early 18280fs. During this period
imports from Europe peaked, as Japan, Taliwan and Korea increased

their market presence.

© Cincinnati Milacron, HPM, NATCC , Newburvy Industiries and Van Dorn
heve all announced plians to ;ncre=se their injection meolding
machine production capacity.

o Fereign suppliers who are making direct investments in the United
States include Battenfeld of America, Inc., Mannesman-Demay,
Billion S.2., Kloeckner-Ferromatik-Desma, and Xrauss Maffei Corp.

¢ The maximum manufacturing capacity during a six-month war effort
is about 730 machines using existing domestic capacity {(excluding
Canada) or 1,050 machines including 211 imports.

Note Subseguently, the Department of Commerce received a letter
from Malcolm W. Riley, President, Dlastics Division, Plastics
Technology, disassociating his megazine from the above presentation
and stating that "the report  is subjective, factually selective, and
in some cases, in my judgment guite erronecus. Further, it goes far
bevond our charter as suppliers of basic engineering and marketing
information.®

Financial Analyszs of Injection Molding Machine Manufacturers

o The three majof U.S8. manufacturers of injection molding machines,
Cincinnati Milacron, Van Dorn Company, and HPM Corporation have
indicated in their filings with the Securities and Exchange
Commisgion that sales are increasing and that they are operating
at a profit.

o Besides injection molding, there are at least five cther

-~ principle methods used to manufacture composites. SPI failed to
identify any examples of composite items manufactured by the
injection molding process,
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German-american Group Comments

The Germaen-american Group o0f Injection Molding Machins Builders
includes a number of American producers and associastes o0f German |
companies and is established as a part of the German Machinery and
Plant Manufacturers Association {(VDMa)., This group accounts for a
large percentage of the injection molding machinery exporis received

from Germanv.

mports

VDMZ reports that imports from the nine leading European countries
declined by 40 percent during 1987. VDMA claims that German
machines are distinctively different from the standard, high-vglime
low-priced U.8. machines identified bv the petitioner. The Germans
have advanced their technology to build specialty machines to

conform to the various U.S8. market needs that domestic machines do
not address. These uniguely designed machines are used to produce
multi~colored rear light lenses for motor vehicles; large-sized car
body parte (made from a number of different component meterials):
auvtomobile bumpers made from high-performance blends; compact discs;
and wide neck containers for the food industry.

Techneclogical Resurgence

VDM2A contends that any problems faced bv this industry are self-made
and are not the result of import penetration. However, the United
States is now regeining its technological competitiveness. VDMA
cites Cincinnati Milacron as a leader in the revival of U.S.
technology. Milacron's new Vigta series is a high-tech, but
econcmical machine capable of competing anywhere in the world.

The presence of European firms that produce specialized machines..
will help U.S. manufacturers to regain their competitiveness. A new
American machine is evolving that combines European technology and
Far Eastern value. This machine provides the ruggedness and
reliability needed to meet the rigorous demands of the
high-production-oriented uniguely American marketplace,

Convertibility

VDM2 claims that most of the U.S. plastics injection machines can be
converted from civilian uses to defense uses during an emergency in
a short period of time--from possibly minutes or hours to days. A
flexible production system would make if economically feasible for
U.S. producers to conver:i between peacetime and defense production,
if molds are accessible., Automatic mold changing systems have
reduced the time needed to change moclds on German machihes to a few
minutes. Some of these machines are exported to the U.S. and are
built by associated companies located in this country.
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Defense Uses

VDMA asseris that the PIMM indu does not producse
high-perfcormance, critical mili eguipment. Less hap one
percent of the injection molding machines sold in the U.S. have
defense applications. The plastic injection mo1ded parts used in
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defense applications are not essential elemenis and don't affect the

crucial nature of the sensitive technologv. Other materials or
other means can be used as & substitute.

Non~SPI Production

Since there are at least 14 other U.8. producers (not aiffi
with German companies) manufacturing plasstic injection mol
machines, VDMA believes that DOC should add at least 450 un
SPI's 1987 production estimate of 1,721. They believe that

figure 1s still modest and fails to include production by ot
manufacturers and Canadian exports to the United States. C

believes that this clearly refutes the petitioner's allegation thet
imports have escalated to two—-thirds of the U.S. market.

I

Economic Outlook

VDMZ believes that the domestic plastics industry is continuing to
develop. Moreover, some of the products produced by this industry
are used as a substitute for metal, wood, ceramics, natural textil
fivers, and rubber. Commenter alleges that injection molded
fasteners will soon supersede the U.S. metal fastener replacement
industry, an estimated $4-billion per year industry.

The American injection molding industry will suffer if imports, the
provocation for improvement, are eliminated. Increased U.S.
dedication to long-term planning for research and develcpment, for
education and traiping, and for investments and assistance will
ensure the future of this industry.

Conclusions

The German-Zmerican firms are operating at a profit in the U.S.
thereby contributing employment, training, and advanced skilils,
Imposing import restraints will result in increased costs to the
users, and will raise the cost of plastic products thereby
jeopardizing free and open U:S. foreign trade. These restraints
will threaten the free flow of technology needed tc make the
domestic industry competitive.

In addition, there is a risk of European retaliation under the
GATT. VDMA and its German-American injection molding machinery
builders, based on the forgoing, respectfully urge the Secretarv of
Commerce to recommend to the President that imports of plastics
injection.molding machinery do not threaten to impair the national
security of the United States, and that the petition be dismissed.
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< commenis on April 4, 1988 and made
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ed supplement
S

A six month comparison (January - June 1987 and January - Juns

1988) shows a decline, both in units and value terms, in

injection molding machine imports from West Cermany.

s Manufacturers Census reports that the U.S. has
C iniection molding machines in abdutr 7,000
irds of those in place are less thanp 10 wvears
reﬁorts that the average life span of an

achine is between 12 to 15 vears.

r
plants. Two-th
cld. Commen e
injection mold
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Plastics used for defense items are primarily component parte.
The low pressure sensitivity ard restr1cted temperature
resistance of the rolvmer materials limit the potential uses of
plastics in weapon and armaments.

Plastics preoducts vlay a significant part in the non-strategic
military eguipment sector. These items range from toothby rushes
and cups to medical guppiliilies,
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