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I. EXECUTIVE SUMMARY

Objectives

The study terms of reference required us ''to identify the probable
effects of the increasing use of the Wankel engine on the activities of
Canadian parts suppliers, and recommend action to be taken to ensure
that the Canadian parts industry achieves its maximum possible par-
ticipation as a parts supplier.'.

Background

The Wankel rotary engine is not a new development. The principle
of the engine was developed about two decades ago by Dr. Felix Wankel, a
German inventor, and extensive work on developing the engine for use in
automobiles has been going on for years. Its present acceptance can be
measured by the fact that over 75 percent of the world's automobile manu-
facturers have access to manufacturing rights through a variety of licensing
and royalty agreements.

The introduction of the rotary combustion engine into the North
American automobile industry is likely to have major impact on the
products that the automobile industry manufactures. On the other hand,
we are ancitipating it will have a much smaller impact on the size of the
automobile industry and its economics, thenumber of people it employs
and the number of firms involved.

We have examined the impact of the rotary engine on the original
equipment manufacturers and the parts manufacturing industry under four
distinct classifications that are categorized by the degree of obsolescence
and overall automotive redesign requirements. These are:

1. Obsolete parts - those components whichby the very
nature of the basic engine design are not required
in the rotary engine.

2. Extensive redesign parts - those which require
extensive modification to the degree that they
bear little resemblance to those in current
manufacture.

3. Unique new parts - those new parts unique to
the rotary engine.

4, Parts affected by major vehicle redesign - those
parts dependent upon the degree to which manu-

facturers are prepared to redesign the automobile
around the basic rotary engine.
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In particular, one of the major areas of impact of the move
to rotary combustion engines will be the change in material requirements
from iron based products to aluminium and powder metal products.

Market and Social Influence

The introduction of the rotary combustion engine in North America
comes at a time when there are a variety of other factors impacting on the
automobile industry.

* Emerging auto market trends appear to favour
the smaller sized car. Eventually, Wankel
powered cars will, in general, be smaller in
overall exterior dimensions while optimizing
interior space to retain or improve useful
passenger space equivalent to say a Chevrolet
Impala.

* The shortage of fuel and increasing prices which
comes as a consequence has added to the trend
to the smaller car. The addition of anti-pollution
devices does not penalize the rotary to the same
extent as the traditional piston which with the
addition of more optional equipment is becoming
severely penalized in terms of gas mileage
potential.

* The Mazda rotary combustion engine was success-
ful in passing the 1975 pollution control standards
in the United States. In addition, the rotary engine
requires less space and therefore provides more
opportunity to install emission control devices.

* General Motors are committed to metric trans-
ition and will influence the industry accordingly.
The G.M. rotary will be produced in metric
measure right from the beginning.

Production Location Considerations

The manufacturing engineering development for the high volume
production of the rotary combustion engine has taken place largely in the
United States and Japan. In view of the dominant position American firms
hold in the Canadian parts manufacturing industry, it is to be anticipated
that early introduction of manufacturing capability in North America for
the rotary will be in the United States plants most closely adjacent to the
source of technology. This has been confirmed by a number of the
organizations contacted.

P. S. ROSS & PARTNERS
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Potential Impact

In general, the automotive parts manufacturing industry has
anticipated the development of the rotary engine exceedingly well. Parts
manufacturers have established special task forces within their organiza-
tions to monitor and study the effects of the rotary engine on their par-
ticular business to determine what opportunities exist for them under
changing circumstances.

Our main conclusions regarding the impact of the rotary com-
bustion engine on the Canadian automotive parts manufacturing industry
are as follows:

% The rotary combustion engine can be expected to
achieve a maximum of 30-35 percent original
equipment penetration by the year 1980.

* According to our study, approximately 11, 000
Canadians are employed in the manufacture of
passenger car engines and engine parts at the
present time. In our opinion, this exposure
does not constitute an immediate threat to
employment, primarily because of thetime
involved in introducing the new engine and its
subsequent acceptance. This means that
conventional piston engines will continue to
dominate production for some time.

% The effect on individual firms will be limited
due to their diversification plans and their
acknowledged preparedness.

A The main constraint in the conversion to the
rotary engine is at the production equipment
and transfer equipment level.

* The net effect on the automotive industry in
Canada will be to cause a change in product
mix and a slight decline in material con-
sumption; however, its effect on the work
force will be minimal.

# Apart from the exposure felt by engine assem-

bly plants, the major industrial sector affected
would be that composed of the forging companies.
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With limited exceptions, industry contact
reveals that the characteristic activity of
searching for new products to make up for
the loss of existing production will be the
industry response.

* There appears to be a basic commitment

to keep Canadian plants operating and main-
tain employment which is partly stimulated
by labour relations and partly by a commit-
ment to exploit investments currently in
place.

Policy Issues and Recommendations

An overview of a number of public policy issues identified two
particular areas of immediate concern to the Department of Industry,
Trade & Commerce as:

s Industrial Strategy
% Trade Strategy

Within these areas of concern, existing assistance programs were reviewed
and a number of recommendations proposed.

Specifically, it is recommended that:

(a) The Department of Industry, Trade & Commerce
continue R&D incentive programs presently avail-
able as well as an adjustment program similar
to AAA to anticipate potential relocation and re-
equipment requirements that could develop.

(b) The Department of Industry, Trade & Commerce
assist the industry in general by monitoring and
disseminating the changing level of technological
information.

(¢} The Department of Industry, Trade & Commerce
reinforce its marketing programs to continue its
focus on export potential. The parts industry in
Canada exported approximately $85 million to 100
countries other than the U.S. in 1972. The indus-
try is actively promoting, in conjunction with the
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Department of Industry, Trade & Commerce,
greater export penetration in third world mar-
kets. Industry association officials indicate
potential third world export sales of $250-
$300 million.

In addition to these specific recommendations it should be noted
that additional consideration be given to developing possibilities including:

1. Specific incentives directed towards existing and
new manufacturers of machine tools and transfer
equipment. They could be encouraged to develop
and market rotai;")f engine production equipment
to meet North American potential demand for
this machinery.-

2. The active monitoring of increased foreign car
penetration into Canada. The potential for
bilateral auto-trade agreements with countries
other than the United States should be actively
pursued as the shift to small car production
from outside North America becomes more
pronounced.

3. Consideration given to stimulating R&D on
rotary engine parts and processes through a
research consortia working with Canadian
industry in which the Federal Government
would accept the greatest financial risk.
Licensing and joint venture opportunities
could be explored in these areas.

P. S. ROSS & PARTNERS



II. INTRODUCTION

A. Background

Early in 1973, the Department of Industry, Trade & Commerce
retained P, S. Ross & Partners to conduct an examination of the Canadian
automotive parts manufacturing industry, specifically to determine the
potential impact on the Canadian automotive parts industry of the develop-
ment of the rotary combustion engine.

The traditional piston engine has been a basic characteristic
of the automobile industry throughout the world. Many firms and indeed,
whole industries have grown up over the years on the basis of providing
services and products to automobile companies within this context.

B. Market Timing

From time to time innovations appear, such as diesel engines,
steam, electric and turbine engines, which threaten a massive re-
structuring of this otherwise stable industry. The Wankel engine is the
latest entrant into this field of innovations. Unlike its predecessors,
however, the Wankel is to be introduced as a principal engine by at least
one major North American automobile producer following favourable
acceptance of a Wankel powered import. The Wankel engine's apparent
success leads to the conclusion that perhaps a major restructuring of
the auto parts industry might well be imminent with this latest technological
development.

C. The Canadian Automotive Parts Industry

It has been noted that Canadian automotive exports are currently
worth approximately $4 billion annually. Although there are over 800
producing firms in Canada associated in some way with the industry, less
than 10 percent of these firms could be classified as directly affected by
the rotary combustion engine in the short term, represented by the
balance of the 1970's.

The Canadian automotive industry is a major element in the
Canadian economy producing as it does substantial numbers of complete
vehicles for domestic and export consumption as well as original equip-
ment and aftermarket parts, tooling services and materials for use
in the industry in North America. The parts industry is the second largest
in Ontario, and its output is shipped to more than 100 countries. v

P. S. ROSS & PARTNERS



In 1970% the industry was comprised of 22 motor vehicle manu-
facturers, 182 motor vehicle parts and accessory manufacturers and
265 truck, body and trailer manufacturers. It employed close to 40, 000
people in parts manufacturing alone representing salaries and wages of
over $300 million., The parts industry consumed over $700 million worth
of material and produced products whose gross selling value is estimated
at between $1.5 and $2 billion. In addition to this, the motor vehicle
manufacturers occupy a segment as large again producing products valued
at close to $2.5 billion and employing over 35 thousand workers with a
salary and wage bill of over $350 million.

D. State of the Art

With respect to the specific characteristics of the industry re-
lating to the production of the Wankel engines, the information is more
difficult to obtain. The Canadian automotive parts directory of 1972
identified approximately 940 Canadian companies supplying automotive
parts, tooling materials and services. These companies employ a vast
number of people, however most are involved in manufacturing a wide
range of products.

In a later section of the report dealing with the potential
exposure of the Canadian automotive industry to the introduction of the
rotary engine, we identify approximately 11, 000 Canadians and their
location, who are employed in the manufacturing of passenger car
engines and engine parts at the present time.

In 1970 the value of factory shipments of engine parts manu-
factured in Canada was in the order of $66 million whereas the total
value of all parts shipments was upwards of $1.2 billion.

Engine manufacture itself in Canada is largely a captive enter-
prise by the motor vehicle manufacturers. The value of factory shipments
for gasoline engines have been estimated at approximately $1.4 billionk*,

Not only is the auto parts industry and the automobile manu-
facturing industry important to Canada by virtue of the number of people
it employs and the value of its production, it is a significant exporter as
well. It is estimated that in 1971 the Canadian automotive industry was
responsible for $4.2 billion of exports. During the same period the
industry was responsible for a like value of imports so that although it
was responsible for a large volume of foreign trade it had a minor net
effect on Canada's balance of payments.

*%  Source: Department of Industry, Trade & Commerce

* Source: Facts and Figures of the Automotive Industry, 1972 Edition,
Motor Vehicle Manufacturers' Association
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In short, the automotive industry is a major industry in Canada
and when technology change of the level of the rotary engine presents
itself in such a way as to assume significant proportions relative to the
industry, it is vital that its effects be clearly studied and understood.

E. Trade Implications

The introduction of the Wankel engine in North America comes
at a titne when the Canadian Government is commencing negotiations with
the United States Government regarding possible adjustments to the
international trade agreement known as the Auto Trade Pact. Both
countries are seriously concerned at the present time with matters of
employment and the manufacturing industries associated with the auto-
mobile represent a major source of employment for both countries.
Recent events in the United States have indicated that that country is
prepared to deal firmly with matters of international trade and currency.
Consequently the Auto Pact negotiations assume vital proportions for
both countries.

F. Levels of Impact

There are at least three distinct levels of impact which could be
envisioned as a result of major conversion to the rotary engine and each
of these involves a wide array of products and services and therefore
organizations. These levels are:

i) Primary - Certain parts consumed in substantial
quantities in conventional engines could undergo
a major change or in some cases, complete
obsolescence.

il) Secondary - Other parts of the vehicle including
such support systems as the exhaust system,
related anti-pollution devices, structural members
and running gear may well be affected materially.

ii1) Tertiary - A third level of effect can be envisioned
as well. For example, if the rotary engine is
capable of performing effectively and efficiently
on lower grade fuels such as keorsene or various
alcohols, its mass adoption could have an impor-
tant effect on the petro-chemical field. In
addition, key spokesmen for the developing
Wankel engine suggest that the engine will
basically be a throw away engine, thus having
implications for the service repair industry
and the rebuild aftermarket.
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G. Study Focus

This study will focus on the primary level and comment briefly
on the secondary level but it will not go into the tertiary aspects in any
detail.

The primary level considers direct effects on labour,
material and other investment characteristics associated with engine

production. In accordance with our assignment objectives we have
assessed the impact of the Wankel engine on the Canadian automotive
parts industry. The work program has consisted of secondary source
research, consultation with technical authorities, industry interviews,
production assessments, policy analysis and the presentation of a
special seminar. The Wankel erngine has been evaluated in terms of
technical, market, social and plant location considerations. This
focus has been directed to analyse the potential effect on Canadian
automotive parts manufacturers. The report concludes with a dis-
cussion of relevant public policy issues.

Although there are a number of so called rotary engines under
development such as the Kauertz, Tschudi, Virnel, Mercer, Selwood
and Jernaes engines, this report deals specifically with the impact of
the Wankel related engine. Any reference to rotary engine, rotary com-
bustion engine or General Motors rotary is intended to mean the Wankel
engine for the purpose of this study.

P. S. ROSS & PARTNERS
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III, ASSIGNMENT OBJECTIVES

The objectives of this study were:

# To identify the probable effects of the increasing
use of the rotary combustion engine on the
activities of the Canadian parts suppliers; and,

* To recommend the action to be taken by the
Department of Industry, Trade & Commerce
and the industry to ensure that the Canadian
auto parts industry achieves its maximum
possible participation as a parts supplier for
the rotary combustion engine.

P. S. ROSS & PARTNERS



IV. WORK PROGRAM

The work program consisted of five principal elements. The
highlights are outlined below.

A. Secondary Sources

A substantial amount of published secondary information
associated with the rotary engine was reviewed. Department clipping
files were examined as well as a substantial number of books and articles
in technical and popular magazines. The amount of published informa-
tion was found to be substantial because of the general interest in the
rotary engine. Appendix A represents a bibliography of the more rele-
vant material.

B. Consultation with Technical Authorities

We have held a number of discussions in depth with prominant
individuals associated with the rotary engine and have attended a number
of technical seminars particularly those involving Mr. Charley Jones
of Curtiss-Wright Corporation in the United States and Dr. David Cole
of the University of Michigan, two of the leading North American
authorities on the rotary engine.

- C. Industry Interviews

We visited personally with senior executives of Z3 Canadian
firms* directly involved in the manufacture of parts related to the
engine. in most cases, several executives were contacted at each firm
and frequently, group discussions were held with these men. In addition,
we made personal visits to five* large corporations in the U.S. to discuss
the rotary engine, their research programs and plans including the
relationship with their Canadian based facilities. Again, these interviews
usually involved several senior executives from each firm. We augmented
these personal visits with additional interviews conducted over the tele-
phone dealing with specific questions and specific executive policies.
We contacted three major automobile manufacturing companies and the
relevant industry associations as well.

%  Appendix B - Work Program Interview Listing

P. S. AO0OSS & PARTNERS
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It should be mentioned that most of the large corporations
involved in this industry have established over the past two years in-
ternal task forces associated with the development of the Wankel engine.
In any case, there is usually one senior executive who has special res-
ponsibility for the rotary engine and by concentrating our efforts on these
groups and individuals as well as the senior executive spokesmen in the
firm we feel that we were able to gather detailed knowledge and current
information regarding the state of the companies' involvement in this
phenomenon and the industry's posture in general.

In order to gather the information required, we had to assure
that we would not identify specific sources or firms with specific
statements and information. As can be expected, this industry is
guarding information and plans carefully for competitive reasons, Once
having provided this assurance of confidentiality, we found that most
firms were willing to discuss fairly openly with us some of the prin-
cipal characteristics of the rotary engine and its development in the
industry in which we were interested.

Virtually half of the companies visited were contacted by an
industrial engineer from our staff. In addition to gathering significant
policy information regarding these firms and their attitudes relative to
the rotary engine, we were able, by this method to gain first hand im-
pressions of the degree of commitment of the firms involved to the
manufacture of automotive parts. This added a further dimension to
our analysis of the likely impact of the rotary engine on the Canadian
industry.

The firms interviewed were carefully selected in view of
their recognized leadership in the industry as well as the particular
nature of the principal engine related parts which they manufacture.
For example, we felt it important to examine the situation regarding
the following kinds of involvement:

* Firms manufacturing parts which would not be
required by the Wankel engine, for example,
pistons and connecting rods;

* Firms manufacturing parts which would be
substantially unchanged by the rotary engine
but would require some minor modification,
for example, spark plugs and carburetors;

% Firms supplying specialized material to

firms manufacturing parts expected to be
obsolete such as firms providing forging
steel;

P. 5. ROSS & PARTNERS
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*%*  Firms currently in the industry possessing
technology which is likely to be vital to
parts development for the rotary engine
such as the piston ring companies who
are in a position to develop seals;

* The automobile manufacturers themselves
in that they have captive engine production.

D. Policy Analysis

We have discussed with various government, industry and
associated spokesmen, the policy implications of the rotary engine,
and reviewed a number of available reports.

E. Special Seminar

As part of the assignment, a seminar was arranged to discuss
the rotary engine and its implications for the Canadian auto industry.
The seminar featured Dr. David Cole, from the University of Michigan
Ann Arbor, and was attended by senior Department of Industry, Trade
& Commerce and P, S. Ross & Partners personnel.
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V. THE ROTARY COMBUSTION ENGINE
- HISTORY AND TECHNICAL

A. History

The Wankel rotary engine is not a new development. The
principle of the engine was developed about two decades ago by Dr.
Felix Wankel, a German inventor, and extensive work on developing
the engine for use in automobiles has been going on for years. Awudi
NSU Auto Union AG, and Wankel Inc., two German companies, hold
the basic patents. Curtiss-Wright, an American company, acquired
the American rights in 1958. Still in the 1960's, the Wankel engine
did not seem to be a serious contender for a place in American auto-
mobiles. Now, however, its potentials are receiving serious consider-
ation.

Its present status evolved from a combination of improvements
in the Wankel and changing needs in the automobile market. Perhaps the
significant event which brought the Wankel to North American automo-
bile users!' attention, was its actual introduction at the production level
by a Japanese firm.

B. Technical Considerations

The Wankel rotary engine operates without the pistons and valves
used in standard reciprocating piston engines. The major moving assem-
bly in a Wankel engine is a three sided rotor that draws in and compresses
a mixture of air and gas, captures its force, and eliminates the burnt
gases. Some engines now in use have two rotors and future engines
could have more as Wankel technology improves.

A Wankel engine is smaller, lighter, and has substantially fewer
moving parts than a conventional engine. In addition, because of its size
and the technology of its operation it is possible, indeed probable that the
Wankel engine will be placed transversely in the automobile and eventually
manufactured as a unit with the transmission drive train applied to the
front wheel of the vehicle. These advantages, plus the implied advantage
of lower manufacturing costs, make the Wankel a contender for use in
automobiles and in a wide range of non-automotive engine uses. Of
particular interest is the acknowledgement by Dr. Cole that the Wankel
engine will be essentially a throw away engine. Lower mass production
costs will conceivably eliminate a rebuild market when rotor housing
repairs are required.

P. S. ROSS & PARTNERS
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General Motors has compared the rotary engine to some of its
present engines; for example, a 200 cubic inch displacement rotary engine
is about half the overall size of the 140 cubic inch Vega 4-cylinder engine.
The output of the rotary engine is comparable to the company's six cylinder
engine and the rotary engine weighs 30 percent less than the six cylinder
engine. The rotary engine has about 40 percent fewer parts than a com-
parable six cylinder engine and it can be balanced more easily than a
piston engine.

Another advantage of the rotary combustion engine is the manu-
facturing flexibility. A variety of rotary engines can be built from
common tools. Engine displacement can be varied by changing the
width of the rotor chamber or by changing the number of rotors per
engine so the rotary engine can simplify the problem of providing
different engines for many kinds of cars.

Because it is a relatively new product, the Wankel is not
without problems. Dr. David Cole, a recognized U.S. authority, is
careful to remind the industry of the length of time that the conventional
piston engine required to achieve its present level of technology. The
rotary engine is well along; however, it should be anticipated that a
continual level of technological improvement and change will be character-
istic of the industry for some time to come.

C. Summary of Advantages and Disadvantages

X During Dr. Cole's recent seminar in Ottawa, he cited the
following advantages and disadvantages in current Wankel technology.

Advantages Disadvantages

(Dr. Cole prefers - Question Marks)

- size ) vehicle weight reduction - new product
- weight) equated to potential lower - sealing, lubrication and fuel
i cost of product waste
- simplicity - high exhaust temperatures
- fewer components - poor fuel economy - 20% penalty
- better breathing - costs involved
- simple induction system - cooling
- better speed/HP range - cold starting

- lower friction

- reduced quality of fuel lubrication
required

- improved balance characteristics
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Perhaps the most critical technical problem seems to have been
with seals, especially those for the tips of the rotors. These apex seals
require a considerable amount of new technology in the fields of metal-
lurgy and mechanical engineering. A number of alternative approaches
to sealing the engine have been put forward, including special coatings
for the inner wall of the housing (epitrochoidal chamber) and combina-
tions of expensive seals with less expensive walls versus less expen-
sive seals with expensive walls have been tried as well. According
to Charley Jones, Chief Engineer for the Curtiss-Wright Corporation,
and perhaps the most knowledgeable expert in the rotary engine, the
technical problems of sealing the engine have been solved. The problem
remains of choosing among the options of sealing systems to provide the
balance between performance, pollution control, mass production
techniques and economy that the industry will require.

D. Industry Concern and Options

The domestic industry's overriding concern, aside from energy
conservation, about the Wankel engine is economic. The cost of new
facilities and equipment that would be required for an industry that will
produce some 12 to 13 million passenger car engines in North America
within a decade is formidable. That problem could be reduced to dollars
and cents if the industry were to decide that the Wankel is clearly the
best power source for automobiles in the future; however, the industry
has reason not to move too quickly in committing itself. Obviously
manufacturers will not want to commit themselves to one kind of engine
if other superior and less expensive alternatives may be available soon
after.

The car manufacturers are studying many power options other

16

than the Wankel engine available in the long term. Possibilities include steam

engines, turbine engines and batteries all of which have received some
publicity in the past. Turbine engines may be adopted for use in trucks
in the near future and heavier cars; however, the Wankel seems closest
to being used in American passenger cars within the next few years.

We should not overlook, however, the possibility of the current piston
engine being refined and modified to the point at which it would be a
satisfactory power source for years to come. A case in point is Ford
motors experimental PROCO (Programmed Combustion Engine). The
PROCO is a modified internal combustion engine with stratified charged
combustion, direct fuel injection, electronic ignition and elongated spark
plugs. Initial results have been promising, but Ford emphasized that
the engine is far from ready for large scale commercial production.
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Ford Motor Co. has recently signed an agreement with Honda
Motor Co. of Japan involving Honda's pre-combustion chamber engine
design. Ford will receive access to technical information on the engine
and a world-wide non-exclusive licence under the patents to make and
sell engines of all sizes for all applications. Ford is optimistic that
the design offers the possibility of meeting future emission standards,
assuming some relaxation of U.S. standards for nitrogen oxide, without
the use of catalysts.

A number of foreign automobile companies have shown interest
in the Wankel engine. Mazda, a Japanese company, is producing a rotary
engine powered car for public sale, including export to the United States.
The initial reception of the car has been good and has offered hope that
the rotary engine is both practical as a power plant and acceptable to
the consumer.

It should be noted that this Mazda engine has been able to
successfully pass the 1975 pollution control standards. These standards
were subsequently deferred to 1976 in the face of the fact that conven-
tional engines could not pass it.

Mazda's work with the Wankel was so extensive that Toyo
Kogyo ended up filing 400 sub-patents on the improvements to the basic
design. Now NSU and many Wankel licensees pay Mazda royalties
to use their improvements.

Other Japanese and some German companies have plans for
producing cars powered by rotary engines and this specter of impending
foreign competition puts some pressure on American companies to keep
abreast.

E. North American Patent Status

In the domestic automobile industry the biggest step toward
adopting the Wankel so far was the licensing agreement signed by General
Motors late in 1970. Under the agreement, General Motors will pay
a total of $50 million within five years to the two German companies
which hold the basic patent and to Curtiss-Wright. The payment schedule
calls for an initial payment of $5 million by the end of 1970, payments
for $10 million for each of the next four years and a final payment of
$5 million.

P. S. ROSS & PARTNERS
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Although General Motors has made the initial payment and the
first annual payment, the company has the right to terminate the agree-
ment at the end of any year without liability for the remaining payments.

General Motors is currently calling for bids for parts for a
rotary engine and it is believed that it will introduce the rotary powered
Vega in 1975. It is expected that this Vega will not be specially de-
signed to take maximum advantage of the rotary engine but rather will,
as in the case of Mazda, provide a basic automobile in which the rotary
can be placed as an extra cost option.

We believe that this is an initial introduction position only and
that in a relatively short period of time, small automobiles will appear
especially designed to take maximum advantage of the rotary engine.
These automobiles cannot be optionally powered by conventional engines
because of basic structural changes. Already considerable work is
being done on ways of redesigning the automobile to take advantage of
the small space requirements and the possibility of linking the engine
directly with the transmission thereby avoiding power drain difficulties
and the humpinside the car.

In November 1971, Ford-Werke AG, a German subsidiary of
Ford Motor Co., also signed an agreement with the two German com-
panies holding the patents. At a cost of $2.3 million, Ford has the
right to receive the latest technical information and to manufacture the
engine in West Germany. For further payment the agreement could
possibly be expanded or a new agreement reached to give Ford more
scope, should it decide that its development works justify such a step.
In 1971 in its annual report, Ford indicated that the Wankel may have
potential for use in vehicles requiring smaller, simpler engines.

Chrysler's position to-date has been one of considerable caution
and standoffishness. Although it is watching the rotary engine develop-
ment carefully, it is considering it to be merely one of a number of engines
which are possible. They are sceptical of fuel economy claims in the
face of the known fuel disadvantage of the rotary engine at lower speeds.
They are maintaining the priority of their engine development on economies
of operation and energy conservation. It shouldbe noted that they have
recently received additional federal funds for the development of turbine
engines. They also site the tight supply situation on grey iron and
nodular iron which are required by this engine.

American Motors has joined the "Wankel" club and is expected
to purchase its engines from General Motors for the early years of its
introduction.
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A key firm in the rotary engine industry is of course, Curtiss-
Wright. Curtiss-Wright is a non-automotive company, primarily involved
in aircraft and other similar technology but it appears to be in a solid
position to profit from potential use of the rotary engine in North America
and even elsewhere in the world. Anyone wishing to manufacture the
engine in North America must come to an agreement with the two German
companies and with Curtiss-Wright which wouldget a major share of the
fees or royalties. For example, Curtiss-Wright will receive almost
$23 million of the $50 million fee that General Motors may pay during
a five-year period for a license to manufacture the Wankel engine in
the United States, Canada and Mexico. If other American automobile
companies want to manufacture Wankel engines in North America,
Curtiss-Wright would presumably collect fees and/or royalties on each
engine produced. We believe that Curtiss-Wright would also share in
a limited way in licensing the manufacturers who come from outside
North America.

F. Manufacturing Factors

Before automotile manufacturers or original equipment suppliers
could begin producing Wankel powered automobiles, the tooling must be
set up and that would necessitate orders of new machine tools. Since
lead times are long, initial orders should be early in the development
stage. Indications are that machinery will be highly specialized because
the Wankel machinery requirements are complex. Basically, companies
with positions as suppliers of grinding machines, transfer lines and
certain special cutting equipment would benefit from orders for machine
tools.

It is obviously too early to determine the size of the orders,
the extent of their potential effect on individual companies or who the
supplies may be. For example, an estimated two dozen or so grinder
manufacturers are in some stage of developing epitrochoidal grinders.
Precision epitrochoidal grinders, a key to efficient production of
Wankel engines, are likely to be in demand initially, and that accounts
for the abundance of grinder manufacturers who are working in the
field both here and overseas.

Ancillary grinding equipment will also be necessary. Assembly
equipment may also be needed because the Wankel engine may be suited
to automatic assembly. Therefore machine tool manufacturers can be
expected to benefit as the projected Wankel production begins to mater-
ialize. Among companies that are involved in developing grinding machinery
for the Wankel are Gleason Works, Ex-Cell-O, Brown and Sharpe, the
Century Division of Babcock and Wilcox, Danly Machine, Triordinate,
and Cincinnati Milacron. Cross Company is reportedly working on
methods to finish the epitrochoidal chamber and cut side seal grooves
in the rotor as a means of automating production.
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In short, the introduction of the rotary combustion engine into
the North American automobile industry is likely to have major impact
on the products that the automobile industry manufactures. On the
other hand, we are anticipating it will have a much smaller impact on
the size of the automobile industry and its economics, the number of
people it employs and the number of firms involved.

The automobile industry is made up of large conglomerate firms
mainly based in the United States and the wide range of products manu-
factured by these organizations render the products associated with the
Wankel engine relatively insignificant.

'G. Component Parts Implications and Identification

The impact of the rotary engine on the original equipment manu-
facturers (O.E.M.) and the spare parts manufacturing industry must be
examined under four quite distinct classifications. These groups are

categorized by the degree of obsolescence and overall automotive redesign

requirements.

The first classification are those components which by the very
nature of the basic engine design are not required in the rotary engine.

The second classification includes those components which
will require extensive modification to the degree that they will bear such
a small resemblance to those in current manufacture that they can almost
be considered to be new components.

In the third group are the new parts unique to the rotary engine.

The fourth category is made up of items which would require
fairly extensive movement in "The state of the art" insofar as North
American manufacture is concerned. This category is dependent upon
the degree to which manufacturers are prepared to redesign the auto-
mobile around the basic rotary engine and apply characteristics such
as front wheel drive, which, while not unique, have not been generally
applied to units manufactured on this continent. A related consideration
is the change in material requirements.

1. Obsolete Parts

In the first category of "parts affected" by the advent
of the rotary engine are those which by design characteristics
are eliminated as being peculiar to the displaced reciprocating
engine. These are:
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pistons connecting rods

piston rings cylinder sleeves

piston pins cam shafts and timing gear
push rods rocker arm assemblies
rocker arm covers valves ,

valve springs valve sleeves

valve lifters (hydraulic) valve spring retainers

engine heads engine blocks

timing gear manifolds, intake and exhaust

2. Extensive Redesign Parts :

The components in this category can be'considered under
two sub-classifications. The first of these includes those
components which would in any case have been affected by
redesign or substantial modification of the conventional

reciprocating engine. These are primarily:

% fuel pumps and carburetors (by adoption of
fuel injection);-

* distributor and other ignition components
(by adoption of solid state transistorized
ignition);

* bearings;

* oil pumps;

* 01l coolers;
* radiators (water cooling).

The second sub-classitication includes those major
components which although performing the same basic
function with the rotary engine as with the reciprocating
engine, will require very extensive modification. These
are:

* exhaust system;

% crank shaft;

* exhaust emission control devices.
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3. Unique New Parts

The foregoing has identified those components which
would be adversely affected to some degree by the intro-
duction of the rotary engine to North American manufacturing.
However, there are a number of components peculiar to the

Wankel design which provide compensating opportunities
to some Canadian manufacturers and new opportunities to
others who are not currently engaged in producing com-
ponents for the automotive industry. The major new parts

are:
% the rotor;
* rotor eccentric gears;
* drive gears;
* rotor chamber housing;
* chamber and covers;
* seals, apex, side, etc.
* intake port sleeves.

4. Parts Affected by Major Vehicle Redesign

Full and imaginative use of the rotary engine char-
acteristics provide many opportunities for the basic
automobile to be redesigned with beneficial effects on
styling, safety, handling characteristics and economy.

At this point in time it is impossible to predict the

degree to which this opportunity will be accepted, nor

the time frame involved because of the economic trade-
off s which must be considered in terms of tooling depre-
ciation, new investments in process equipment and transfer
devices as well as the yet unmeasured acceptance by the
North American car buying public. There is little doubt

that the evolution throughout the next ten years will see
significant modification to:

* braking systems;
* steering mechanics and geometry;

*  suspension;
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* power transmission;
% basic body work;
% engine rebuild aftermarket (throw away Wankel).

H. Material Changes

One of the major areas of impact of the move to rotary combustion
engines will be the change in material requirements as opposed to labour.

Comparing a small 8 cylinder conventional engine with one of
the typical twin rotary engines under development in the United States,
the following quantities of material are changed:

* 150 pounds less cast grey iron in the
Wankel;

*% 10 pounds less cast steel in the Wankel;
* 44 pounds more die-cast aluminium;

33 pounds less miscellaneous parts,
notably forgings

giving a total for the rotary combusiion engine of 336 pounds and the
piston engine 463 pounds or a drop in material usage of 126 pounds per
engine.

Extending this in terms of a volume of 300, 000 engines per year
(number of Vega units expected in 1975), the potential change is an increase
of 7,100 tons per year of aluminium and a decrease of 20, 000 tons per year
of iron based products.

In another similar comparison, the current Chevrolet Vega 4
cylinder aluminium block engine weighs 306 pounds and by comparison
the Mazda R-100 rotary weighs only 273 pounds.

In discussing the material decline with the steel companies in
Canada, it is clear that the automotive industry is a major user of steel;
however, the effect of this particular change will be minimal in terms
of employment in the primary steel industry. As is the case with the
parts manufacturers, this will be reflected merely as a shift in product
mix and the capacity made available by a decline in this particular product
requirement will be immediately used by increasing the production of
other products for which demand is increasing.
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Recent comments during the Fourth International Powder
Metallurgy Conference in Toronto attended by about 1, 500 powder metal
technicians from more than 20 countries indicates that the powder metal
industry feel a swing to the Wankel engine by U.S, auto makers could
benefit the industry. An industry representative noted that a change to
the Wankel would involve the automatic transmission which is a major
outlet for powder metal products. On the other hand the spokesman felt
powder metal was a front runner as the best means of making the rotor
which weighs as much as 15 pounds.
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V. THE ROTARY COMBUSTION ENGINE
- MARKET AND SOCIAL FACTORS

The introduction of the rotary combustion engine in North America
comes at a time when there are a variety of other factors impacting on the
automobile industry. Xach of these has a significance relative to the
automobile industry and is inter-related with each of the other influences.

The key influences are as follows:
* shifting auto market patterns;
* the energy crisis;
% pollution control;

* metric transition.

A, Auto Market Patterns

The trend in the automobile industry at the present time appears
to be toward the smaller car. Furthermore, the automobile's position
in North American society appears to be changing slightly. Most major
communities in North America are aggressively seeking ways of reducing
the flow of automobile traffic into the downtown areas. Major funds are
being committed to research and development with respect to mass trans-
portation systems and apparatus. It is expected that this may have a
major effect on the market for cars. Smaller cars could be sufficient
for suburban travel and some larger units such as station wagons, campers
and highway oriented cars may prove to be the second car in the future.

The average miles per car year are expected to reduce although
the patterns of operation by the consumer are sufficiently unpredictable,
and it would be dangerous to anticipate aggressively this particular usage
reduction. Most of the companies who are working actively in the rotary
combustion engine field are expecting to put the early versions in the

smaller cars.

The small car is growing in popularity and can be expected to
continue to occupy a growing portion of the market. Very large cars
are disappearing in popularity and the standard car of today may well
be the large car of the future. The rotary engine is more consistently
being oriented towards the small car; therefore, the market developments
appear to favour the continuing and accelerating introduction of the rotary

combustion engine.
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B. The Energy Crisis

It is evident that the United States is experiencing an important
shortage in petroleurm based fuel. A number of oil companies have
announced price increases and have indicated that a form of rationing has
been instituted such that they are limiting the gallonage to be supplied to
their individual stations. Independent gas station operators who rely on
purchasing surplus supplies for discounted prices are being squeezed out
of business.

The shortage of fuel and increasing price which comes as a
consequence has added to the trend to the small car in order to seek
higher mileage. The rotary engine is not as efficient an engine as the
traditional piston engine for a given output. It operates more efficiently
at top speeds and loses fuel economy quickly upon reducing to cruising
level speeds. Significant technological advances have been made par-
ticularly in the sealing system and Curtiss-Wright claims to have brought
the rotary engine to a level of efficiency comparable to the traditional
4 cylinder piston engine common in the smaller cars. The Mazda rotary
combustion engine has not yet achieved the same fuel economy as its
4 cylinder counterpart.

On the surface of it, therefore, it would seem that the energy
crisis is working against the development of the rotary engine. However,
with the addition of more optional equipment such as air conditioning
and the continuing development of emission control devices, traditional
engines are severly penalized in terms of gas mileage. The rotary
engine is not equally penalized; with the emission control devices it
achieves a mileage comparable to its 4 cylinder competitor. Therefore,
the fuel shortage negative effect on the rotary engine is compensated
for by its improved ability to handle anti-pollution devices.

C. DPollution Control

When the rotary engine was originally developed, it was con-
sidered a dirty engine. It was unable to meet the most rudamentary
pollution control standards; however, efficient work has been done on
the engine so that the Mazda rotary combustion engine was successful
in passing the 1975 pollution control standards set in the United States.
On the surface of it, this should mean a strong impetus for the rotary
combustion engine; however, the emission control standards officials
in the United States elected instead to defer the 1975 standards for an
additional year to allow American manufacturers to develop the necessary
emission control devices and engine modifications.
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This deferral was largely attributable to the statements by the
industry spokesmen with respect to the speed with which the industry
could meet control requirements. If one presupposed a general stampede
to the rotary engines, it would take approximately 4 to 8 years to com-
pletely change-over to rotary engine in compact lines of cars and an
additional 2 years to convert intermediates and 2 more to convert standard
line cars just from the standpoint of retooling alone., The rate of change
over to rotary combustion engine is limited by tooling and in general the
maching tool industry. According to a spokesman for the industry,
quoted in Metal Working News of March 19, 1973, it would take a
minimum of 12.3 years to perform a 100 percent change-over of engines.
This is complicated by the fact that normal growth is taking place at
the same time and this in turn requires capacity from the machine tool
industry; therefore, the change-over affects primarily marginal capacity
requirements. It is estimated that under severe pressure only 50 per-
cent of the industry could be converted by 1980.

In short, when the emission control authorities asked the
industry what would happen if they required the industry to make con-
version to the rotary engine which had passed the 1975 standards, the
industry's reply was that it would create a severe engine shortage.

Further, the rotary engine requires less space and therefore
provides more opportunity to install emission control devices without
overly cramming the engine compartment. Although eventually it is
expected that the automobile will be redesigned to take maximum advan-
tage of the transverse mounting of the rotary engine and its small size,
with the present technology associated with emission control, this
additional space is required for the various devices, heat exchangers,
and catalytic converters.

D. Metric Transition

With the announcement in April of this year that General Motors
plan to switch to the metric system, it is obvious that this will have
powerful influence on U.S. manufacturing to fall in line as soon as
possible. General Motors has considerable impact on the machine tool
industry in addition to its leading role in the auto industry.

According to General Motors President Edward N. Cole, the
Wankel rotary engine being developed by G. M. will be metric right
from the beginning.
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Although none of the other auto makers have announced formal
plans to move to metrification, the growing multinational nature of the
industry makes it almost inevitable. Evidently Ford Motor Co. is
planning to produce in metric measurements at its new Lima, Ohio
engine plant while International Harvester has similar intentions at its
Hough plant in Libertyville, Illinois. Chrysler Corporation and American
Motors Corporation are still studying the situation. According to Ward's
Automotive reports, major suppliers to the automotive industry reveal
that they see little or no difficulty in producing inch and metric parts.

Obviously, Canada's commitment to metric conversion will

have little effect within the automotive industry until action is taken in
the United States.
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VIi. PRODUCTION LOCATION CONSIDERATIONS

A.. Initial Production

In discussing the question of where production will be located
for the rotary engine there seems to be general agreement both in the
United States and in Canada that initial production will be done in the
United States. Once initial production is developed in plants close to
the centres where research and development has taken place then pro-
duction will be shifted throughout the available locations of the firms
involved.

B. North American Plant Rationalization

New plants are not likely to be constructed; rather plants that
exist at the present time are likely to be renovated to serve as production
facilities for rotary engines and components. Most of the firms are
involved in the automotive trade pact arrangement between Canada and
the United States and have plants available to them on both sides of the
border.

The rate at which they move production from one plant to
another is considered to be purely a matter of economics once the initial
methodology has been established.

It is recognized that Canadian engine plants have been ration-
alized to take advantage of scale economies. Of the four engine plants
in Canada, only five engine models are produced for North American
distribution.

C. Research and Development

It should be noted that the original location of rotary engine
production is likely to be near the place where the research and develop-
ment has taken place on the engine. One of the areas in which Canada has
not participated is of course in this research and development. That is
not to say that some of the divisions involved have not been conducting
some specific research on specific components in and near Canada.

We did discover that in some cases this research was taking place where
the Canadian subsidiary was producing all of a particular component for
the North American market. Certain oil pumps and heat exchangers

are examples.

Nevertheless, the bulk of the research has taken place in the

United States and plants associated with or adjacent to these locations
will be prime candidates for initial production of components. So little
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is known at this time about the production economics of rotary engine
parts and engines that head office organizations will want to maintain
a basic hands-on approach during the early production.

D. Implications for Canadian Industry

There may be implied in this a significant opportunity for
Canadian industry in the future. If we can encourage greater research
and development associated with the rotary engine and other aspects
of automotive developments such as anti-pollution gear in Canada
centering around our advanced knowledge in metallurgy and perhaps
production technology there may be an opportunity to attract initial
production of significant manufacturing changes in the future.

Traditionally, when a major new device such as a rotary engine
is developed a large number of people begin immediately to focus their
technology on improvements and variations. For this reason, it is not
anticipated that total international rationalization will occur in the near
future. In other words, although it is characteristic in Europe for
engine companies to be suppliers to automobile companies, in North
America the tradition is that the automobile companies manufacture
their own engines in captive plants. The rotary engine is not likely
to make a major change in this. The Curtiss-Wright Corporation
which controls the licences for manufacturing the rotary engine in North
America is not an automotive engine producer and it is unlikely that it
will become one in order to provide this international specialization.

E. Automation Factors

Another important consideration on the location of production
capability is in the actual engine assembly itself. Although the rotary
engine will likely be assembled by the automotive manufacturer in
existing engine plant locations, it is anticipated that with the size and
technology of this engine it may lend itself to automation in assembly.
This may be another significant opportunity for Canadian production
know-how, to enhance this automation technology. Specialized pro-
duction equipment will have to be developed for this purpose and sig-
nificant opportunities should await such a developer.

F. Preliminary Conclusions

The manufacturing engineering development for high volume
production of the rotary combustion engine has taken place largely in
the United States. Although other work has been performed elsewhere
in the world there has been virtually no major technological development
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taking place in Canada. Possible exceptions to this are in the spark plug
field and some work with heat exchangers and pumps associated with
Canadian subsidiaries of large American organizations. By and large,
however, the major technological development has taken place in the

United States.

In view of the dominant position American firms hold in the
Canadian parts manufacturing industry, then it is to be anticipated that
early introduction of manufacturing capability for the rotary combustion
engine will be in the United States plants most closely adjacent to the
source of technology as discussed earlier. That this will in fact, take
place has been confirmed by a number of the organizations contacted.
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VIII. POTENTIAL IMPACT ON CANADIAN
AUTOMOTIVE PARTS MANUFACTURERS

Characteristically, the parts manufacturing industry is
accustomed to operating under conditions where there are only a small
number of suppliers for basic components. This means that they must
be prepared for large swings in volume of a particular component which
they supply. This in turn has stimulated their diversification into non-
automotive fields and to a wider range of parts and cormponents. The
industry then has evolved into a series of divisions and subsidiary
organizations of large conglomerates such that basic corporate commit-
ment to a single part or component is minimal,

A. DPotential Exposure

In examining the exposure of the Canadian Automobile Manu-
facturing and Parts Manufacturing Industries to the effects of the intro-
duction of the rotary engine, we have attempted to estimate the number
of employees currently involved in Canada in producing conventional
engines and parts which would not be required in the rotary engine.

We regard this as the maximum possible negative effect of the rotary
engine and, as indicated earlier, should not be interpreted as the fore-
cast of what we feel would be the likely effect. While it is theoretically
possible that all of these jobs could disappear with the rotary engine,
such a possibility is predicated on a predicted decision of management
to simply close facilities and concentrate rotary engine parts production
in the United States.

* Management Attitude

In fact, the attitude of management suggests something
quite different from this. Thebelief is widespread through-
out the industry that existing employment characteristics
would largely be maintained even in the face of such a
development primarily by continued diversification and
broadening of product lines both in automotive and non-
automotive related fields. In addition, the industry over
the past two to three years has achieved a level of inter-
national rationalization which spokesmen indicate the
companies involved do not wish to undo. Large portions
of Canadian parts production and indeed, engine production
is destined for export and serves the total North American
requirement. Similarly, a considerable portion of the
Canadian requirement is served from U, S. sources.
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Engine Production

With respect to engine production, there are
approximately 48 engine plants in North America, four
of which are in Canada. Canadian engine plants pro-
duce only V-8 engines, a large portion of which are
exported to the United States. Six cylinder engines
are all imported into Canada. A major conversion
to rotary engines would have an effect on all engine
plants, not just Canadian ones, and a new array of
engine manufacturing facilities might well develop.
How this array will develop can only be speculated
at the present time.

Because of the speculative nature of the future
with respect to the rotary engine, it is important to
examine the maximum possible negative effect on the
Canadian industry. This in turn can best be viewed
by examining the present employment committed to
engine production and engine part manufacture with
particular concern for regional clustering.

Employee Exposure

According to our study, approximateély 11, 000
Canadians are employed in the manufacture of passenger
car engines and engine parts at the present time.
Approximately 9, 000 of these, or 82 percent, are in-
volved in the assembly of engines. Engine production
in turn is concentrated in Windsor and St. Catharines
with approximately 78 percent of the engine assembly
work taking place in Windsor.

The following table indicates our estimate of the
maximum employment exposure:

Town or City Employees
Windsor 7, 500
St. Catharines/Welland 2,000
Sarnia 450
Wallaceburg 250
Hamilton 200
St. Thomas 150
Stratford 100
Toronto 100
Kingsville 35
Other 150
TOTAL 10, 935
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This figure represents approximately 14 percent
of the total employees involved in automotive manu-
facture and parts manufacture (as recorded by Statistics
Canada).

It should be stressed once again that this ex-
posure does not constitute an immediate threat to
employment in our opinion, primarily because of the
time involved in introducing a new engine and its
acceptance and capturing of a major share of the mar-
ket. Our assessment leads us to forecast that although
the rotary engine will likely be introduced into a North
American car in 1975, even with buoyant acceptance
by the North American market it will achieve only
approximately 30 to 35 percent penetration by 1980,
five years later. This means, of course, that con-
ventional engines will continue to dominate production
for some time.

Engine Forecast

The following graph indicates our forecast of
total North American engine production and rotary
engine share based on our discussions with industry
leaders and our assessment of the industry's capability
for change of this type. It assumes effective market-
ing on the part of North American automobile manu-
facturers and successful consumer acceptance.

During the Wankel seminar in Ottawa with Dr.
David Cole, he highlighted for speculation the poten-
tial acceptance of the Wankel. Specifically, he
recalled that 75 percent of the world's auto manu-
facturers are licencees, including General Motors,
which has been known to influence consumer accept-
ance of its products through its domination of the
market. In addition he speculated that limited in-
dustry talk with respect to specific company inten-
tions and the general no comment attitude is a
premonition of feverish behind the scenes activity.
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We believe that the Canadian industry will
be called on to produce conventional engine com-
ponents and to continue to assemble conventional
engines during the early years of the rotary engine
introduction. The effect, therefore, of the estimated
exposure of 11, 000 jobs would therefore not be felt
until possibly 1980 or later.

Because the bulk of this exposure is involved
in assembly of conventional engines and therefore
involves the motor vehicle manufacturers themselves
in four engine plants, management decisions to con-
tinue operating or to close these plants could produce
a sudden effect. Our discussions with the firms in
the industry indicate that while such a move is possible,
management is generally committed to maintaining
employment in existing facilities and communities.
Nevertheless, the exposure should be noted as a
possibility. Also to be noted, is the fact that this
exposure exists by virtue of the nature of the industry
regardless of the introduction of a rotary engine.

Forging Company Exposure

Apart from the exposure due to engine assembly
plants, as indicated earlier, the major industrial
sector affected would be that composed of forging
companies. We have identified Great Liakes Forgings
as significantly exposed and have contacted other for-
ging companies as well. Dominion Forge for example,
has indicated that while they are currently involved in
producing parts for engines, they have been actively
involved as have other parts makers in a program of
diversification in order to preclude disasterous effects
of a change. In 1969, 70 percent of Dominion Forge
production was involved in engine parts, in 1970, 60
percent, while in 1971 the concentration on engine
parts dropped to 30 percent where it has remained.
This drop was due to the loss of the crank shaft
business as casting plants developed technology
sufficiently. It should be noted that an industry rumour
indicates that the forged crank shafts may return due
to field failures of some of the cast items,
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In response to this loss of business, Dominicn
Forge began a search for new forging products and
are now producing stabilizer bars, ring gears,
steering knuckles, truck brake spiders, and other
non-~engine related forged parts. These have more
than made up for the loss of the crank shaft business
and the management of the firmindicates that additional
high strength items will be produced as safety stand-
ards are more completely enforced.

Sixty percent of Dominion Forge's output is
exported to the automobile companies in the United
States and they claim to be keeping abreast of the
rotary engine developments.

In short, even in the case of a major forging
company, the characteristic activity of searching for
new products to make up for the loss of existing pro-
duction appears to be the pattern.

As a further note in the forgingfield, there has
been the suggestion that the captive forge plants of the
automobile manufacturing companies in the U.S. will
also find their production requirements reduced and
will bring in-house business that is currently let out
to independent forge shops. Spokesmen for the forging
industry indicated that this is not as distinct a poss-
ibility as it may seem because of the high level of
specialization of the captive forge shops., For example,
Chevrolet forge shop in Tonawanda produces over

. 100, 000 connecting rods per day. Similarly, the Ford

forge shop in the Detroit area specializes in the same
high volume item, connecting rods. They are not
geared to produce smaller quantities and continue to
buy small fill-in quantities from forge shops such as
Canadian forge shops who arc better equipped for the
short runs.

It should be remembered as well, that the auto-
mobile manufacturing companies are not particularly
interested in being in the forging business as a diver-
sification move and will move in and out of any of the
captive fields quickly in response to the economies of
production for high volume specialized items. There-
fore, as the connecting rod requirements are reduced
with the introduction of the rotary engine, the American
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captive forge shops will be under scrutiny by the
parent organization until they reach the point where
their specialized operations are no longer econom-
ical due to shorter runs and they will quickly be
phased out and equipment sold to other forging com-
panies.

Exposure Summary

Naturally, we cannot presume to predict the
management decisions which will take place over
the next few years in context with the various
operating and marketing strategies of the manu-
facturing companies involved; however, the above
is a statement of our belief based on our under-
standing of the industry's position at the present
time and the way in which management decisions
of this type tend to be made in this industry.

We should emphasize that the automobile
industry in North America is currently exper-
iencing a particularly buoyant time. Attitudes
of executives and their staff are optimistic. Un-
doubtedly these attitudes will have affected their
expectations and therefore our findings. For ex-
ample, for the first six months of 1973, 5,209, 599
automobiles have been produced in the U.S. This
is an increase of close to 700, 000 units from 1972
or approximately 133 percent. A particularly
favourable international business climate has un-
doubtedly been partially responsible for the success
of the American cars during this year but it should
be remembered that this industry has traditionally
been called on to respond to sudden changes in
technology obsolescence of parts and components
and continual redesign of specifications. That its
spokesmen feel confident that it can continue to
respond effectively to major change such as is
promised with the introduction of the rotary engine,
is in our opinion, based more on a realistic assess-
ment of capability than merely the optimism of the
moment.
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B. Additional Influential Factors

The potential impact of the rotary engine on the Canadian parts
manufacturing industry is difficult to analyse because of a number of
factors. From one situation to another these factors may be unrelated,
may interact in a counter-balancing mode, or may combine for amplified
effect which may be either adverse or beneficial. The major factors
include:

* timing of engine change-over;

* component make or buy decisions;

* business and/or government support;

* TU.S. trade union reaction;

production opportunities;

the Canada - U.S. automotive agreement,

Further elaboration on these factors is detailed in the following analysis.
Timin

The transition to rotary combustion engines will take .
place over an extended period of time such that with
respect to the original equipment market it is unlikely
that conversion will occur at a rate that would exceed
30 percent by the year 1980. The balance of the engines
supplied for original equipment during this period would
of course be of the conventional type. One should note,
however, that the turbine engine and other alternative
types of engine are being examined and many have some
introduction prior to 1980. At the present time this is
considered unlikely. Replacement parts and the after-
market for parts associated with the conventional piston
engine will of course, continue to be needed for a period
up to ten years after the manufacture of the particular
engine to which they will be applied.

* Make or Buy

As a change-over is made in American manufacturing
capability to accommodate rotary combustion engine parts
and manufacture, additional plant capacity will be re-
quired to produce conventional engine parts to supply

current demand. The firms involved have indicated that
P. S. AO08SS & PARTNERS
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they would turn to their Canadian firms and Canadian
plant capacity to provide needed conventional engine
components during the change-over period.

After the main facilities in the United States have
been converted further international rationalization
would again take place and the most efficient plants
would be used to produce various components in the
most efficient way. In other words, after the initial
introduction, production for which should be expected
to take place in the United States, there will be a
second review of the total rationalization process such |
that some of the manufacturing capability may then be
moved to Canadian plants, and Canadian plants will
begin to develop rotary engine manufacturing capability.

SuEEort

It should be noted as well that the attitude of many
of the parts manufacturers in the United States, suggest
that the advantage of location in Canada has diminished
over the past few years. This is partly due to the wage
parity being achieved by the unions and by specific moves
in the United States to attract and repatriate manufacturing
capability. On the other hand, many of these organiza-~
tions are accustomed to hedging their manufacturing
capability and see the Canadian border as one more
opportunity to do so by diversifying the production among
several plants.

Union Reaction

It can be surmised that U.S. unions would be re-
luctant to export a growth opportunity to Canada if it
is going to affect U.S. automotive workers. The success
of the Pinto and Maverick production in Canada was due
in part to the growing acceptance of the small car in
North America, If the Wankel engine is perceived as
a strong growth area in the future, union support or
opposition to Canadian manufacture will be a critical
factor.
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Production Opportunities

The automobile manufacturers traditionally manu-
facture most of their own engine parts. The parts
manufacturing industry on both sides of the international
border are primarily occupied in manufacturing non-
engine parts and accessories. Independent foundries
and forging companies frequently find themselves oper-
ating as second source capability for captive facilities
by the auto manufacturers. It is anticipated with
the development of the rotary engine that the auto-
motive manufacturers will draw engine production even
further into their own captive capability and reduce the
amount of work jobbed out to independent foundries and
forge shops. Again the major impact will be felt in
that small number of independent forge shops and
foundries with the heavy commitment to the manufacture
of one or two parts or components which will disappear
in the rotary combustion engine.

Auto Pact

According to the new Chairman of the Automotive
Parts Manufacturers Association (Canada) the auto pact
is here to stay. "There has been so much money in-
vested to rationalize the industry on both sides that to
abrogate the treaty now will be to tear the whole fabric
of the economy and that is not likely to happen.' In
any event if the Wankel is to be considered as a growth
situation, then on an indistry wide basis the central
issue is whether Canada will continue to play a role
equally as great or greater in the North American auto-
motive market.

C. Economic Impact

As far as the industry is concerned, the most immediate economic

considerations always relate to sales volume, profit and employment.

Our findings indicate that there is a clear industry wide commit-

ment to the continuing development of the rotary combustion engine and
a basic anticipation that the engine will make significant and increasing
impact in replacing the conventional piston engine. In terms of the
industry and its response in specific terms the following are key
observations:
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* The industry in Canada is clearly heavily
controlled and in most instances owned by
major corporations in the United States.
This provides the advantage of diversifica-
tions such that very few of the principal
companies involved in the manufacture of
engine parts for the conventional engine
are in a position of relying heavily on that
market for their basic firm activity.

% There is a basic commitment to keep
Canadian plants operating and maintain
employment partly stimulated by labour
relations pressure and partly by a commit-
ment to exploit investments made. In other
words, as parts are phased out new activities
will be found, perhaps not in the automotive
parts manutacturing industry to utliize the
existing plant and maintain employment.

% The basic industry posture is to regard the
move to rotary éngines in an individual cor-
porate case as merely a shifting in product
mix, such that those products intimately
associated with the conventional piston engine
are viewed as having a limited future potential
thereby freeing up plant capacity for exploit-
ation by new product lines. In some cases these
new products will be related to the rotary com-
bustion engine and in other cases they may be
associated with other changes in the automobile
such as the move to transmission drive chains
and the development of new automotive options
and anti-pollution gear. As indicated earlier
in some cases, new products will be sought out-
side of automotive application all together.

D. Analysis of Selected Company Situations

As part of the work plan associated with this part of the study, we
conducted in-depth interviews with senior officials of a number of parts
manufacturing companies. The tabulation in Appendix C lists those com-

panies and indicates the items they currentiy produce, the share of
Canadian manufacturing enjoyed by the company and the direct labour
employees affected.
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It is apparent that the brunt of the adverse effect of a rapid and
81gn1f1cant market penetration by the rotary engine would be felt by a
relatively small number of highly specialized companies. Wallace Barnes
and Precision Spring would be seriously affected in that between them
they share the total Canadian manufacture of valve springs. Eaton
Precision Products is the sole manufacturer of hydraulic valve lifters
in Canada. The total Canadian production of piston rings is shared by
Perfect Circle and Sealed Power Corporation. The total Canadian pro-
duction of valves is by Thompson Products., Holmes Foundry produces
all of the engine blocks for the six cylinder engine requirements of
American Motors, and Great Lakes Forgings is entirely committed to
the production of connecting rods.

From our selected survey, it would appear that approximately
1,000 could be affected, with 800 of those being in the Sarnia Wallace-
burg area and the remainder distributed in four widely separated commun-
ities. This is, however, not likely to be the case as the major employer
(540 jobs at Holmes Foundry) is a subsidiary of American Motors Corp-
oration, who would, in the opinion of a company official, protect that
inve stment by bringing "'in-house' other casting work such as brake
drums, now purchased from a variety of small foundries. They would
then have some idle capacity in areas such as core and pattern shops
but the impact would be far less severe than first impressions would
indicate.

The second largest employee group is at Eaton Precision Pro-
ducts in Wallaceburg where 250 persons are employed on hydraulic valve
lifters. This company is totally owned by Eaton, Yale & Towne Corp-
oration of the U.S. Together with its parent plant in Saginaw, Michigan,
it enjoys a virtual monopoly on the manufacture of hydraulic valve lifters
in North America, with the only major competitor appearing to be
Johnson Corporation of Chicago. The Senior Executives of the Canadian
company are confident that the parent corporation is watching carefully
the development of the rotary engine and will develop strategy to protect
the investment and hence the Canadian job. One possibility visualized
is giving a larger percentage of the declining reciprocating engine mar-
ket to the Canadian plant while converting the U.S. plant to the manu-
facture of rotary parts of components or the corporation's other pro-
ducts such as materials handling equipment.

The third largest group is at Great Lakes Forging in Windsor
where 135 people are employed in the manufacture of connecting rods.
As has been noted, this plant is in effect owned by the Government of
Canada, and it is understood that additional capitaliztion has been arranged
to make plant modifications which will facilitate compliance with environ-
mental protection regulations as well as improve productivity. With
regard to the latter, the officials are confident that they would then be
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competitive in other products, such as links for heavy conveyor chain,
and that they will be able to phase out of their commitment to the auto-
motive industry without serious difficulty within the time frame that any
reasonable projection of rotary engine growth would foresee.

The other three companies in this group do not feel themselves
seriously threatened. In the case of Perfect Circle, an executive of the
Canadian operation advised that his parent corporation (Hayes, Dana)
recently had a corporate seminar related to the potential impact of the
Wankel engine and he feels they are well on top of any current Wankel
developments. It is his opinion that, assuming forecasts of rotary engine
requirements are accurate, the company would commence to manufacture
appropriate parts such as the apex seal in its U.S. plant and concentrate
reciprocating engine piston ring production in the Canadian operation.
Thus any adverse affect on the St. Thomas plant is likely to be limited
in scope and a considerable time away.

The other two companies in this group (Wallace Barnes and
Precision Spring) are concerned about the possible loss of a significant
percentage of their production. They are quick to point out, however,
that at one time they were heavily committed to the manufacture of clutch
springs and now find themselves producing more automatic transmission
springs than they ever had in the former category.

The overall conclusion resulting from this survey of companies
is that a dramatic market penetration by the Wankel engine would affect
their operations; however, they are almost unanimously confident that
although major engineering and production reorientation would be re-
quired, the net result would not be of great significance to their share-
holders nor to the employment opportunities their plants could provide.

The other items on our list of critical parts are generally speaking
concentrated "in-house" by the automobile companies themselves and that
part of the industry, although suffering somewhat, could be sustained by
the new business opportunities from within the automotive industry or
by new products from other markets.

E. Conclusions

The automotive parts manufacturing industry has anticipated the
development of the rotary engine exceedingly well. Parts manufacturers
have established special task forces within their organizations to monitor
and study the effects of the rotary engine on their particular business and
determine what opportunities exist for them under changed circumstances.
We have discussed the implications with representative firms affected in
several ways:
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Firms whose heavy commitment to conventional
engine parts leaves them particularly vulnerable
due to the complete disappearance of these parts
with the rotary engine (for example, the forging
companies);

* Firms whose demand for product declines with
the rotary engine but whose product remains
substantially unaltered (for example, the steel
producers);

* Firms whose products must undergo a redesign
(for example, the spark plug manufacturer,
carburetors, heat exchangers);

* Firms whose technology allows for a move to
develop new products peculiar to the rotary
combustion engine (for example, the piston
ring manufacturers).

The following are our main conclusions regarding the impact of the
rotary combustion engine on the Canadian automotive parts manufacturing
industry;

* The rotary combustion engine can be expected
to achieve a maximum of 30-35 percent original
equipment penetration by the year 1980;

* The effect on individual firms will be limited due
to diversification and preparedness;

The main constraint in the conversion of the
rotary engine is at the production equipment
and transfer equipment level. Considerable
technology is being developed with respect to
grinding the trochoid housing and choices are
being made with respect to different surface
coatings and characteristics of the housing
surface in contact with the rotor.

Continuing metallurgical work goes on assoc-
iated with alternative metals to be used and
exotic alloys are being developed for seals;

The net effect on the automotive industry in
Canada will be to cause a change in product
mix and a slight decline in material consum-

ption; however, its effect on the work force
will be minimal with the exception of the iso-
lated forge shops as indicated earlier in this
report.
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IX. PUBLIC POLICY CONSIDERATIONS

A. Overview

_The future of the rotary combustion engine in the North American
automotive market is uncertain. However its potential wide scale intro-
duction has implications in a number of public policy areas. Among them
are:

Balance of Payments

Al
-

Employment
s Technology / R&D

Taxation Revenue

.
%

* Foreign Ownership

* Resource Development

* Environmental Issues
Defence / National Strategy

A commentary on some of the potential issues raised by the
Wankel engine are described below. This overview is followed by a more
comprehensive review of specific Department of Industry, Trade & Commerce
objectives in view of the public policy implications. This focus is intended
to highlight areas of greatest concern to the Department. Our analysis
concludes with specific recommendations to meet the potential challenge
and impact of the rotary engine within the context of national objectives
as well as its impact on the Canadian automotive parts manufacturing
industry.

* Balance of Payments

Canada is a significant world trader with approximately
20 percent of Gross National Product (G.N. P.) derived from
export sales in 1972, By comparison, 4 percent of U.S.
G.N. P. is tied to export sales. Total Canada - U.S. trade
amounted to $27 billion in 1972. With 70 percent of Canada's
exports and 69 percent of imports involving the U, S., Canada
is highly dependent on the U.S, economy. To a lesser, but
significant, degree the U,S. depends on Canada. In 1972,
25 percent of U.S. exports were delivered to Canada while

27 percent of U.S. imports originated in Canada.
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The eight year old Canada - U.S. Auto Trade
Agreement has taken Canada from a sizeable deficit
position in bilateral auto trade to an essentially break-
even position. In 1972, approximately one-half of
Canada's total exports to the U,S, were in end products
and within that grouping, 68 percent were related to
auto pact trade. Notwithstanding the auto trade sur-
plus, Canada is in a growing deficit position in end
products with the U.S. which in 1972 amounted to
$2.8 billion.

It is obvious that balance of payments considera-
tion is a critical issue in Canada's economic develop-
ment. The rotary engine could play a significant role
in Canada - U.S. trade flows.

Employment

The Auto Pact has had a favourable effect on the
number of factory workers employed in the auto indus-
try in Canada. Average annual automotive employment
increased strongly from 1963 to 1966 but now appears
to have reached a plateau.* In any event, a mechanism
for protecting existing jobs is an obvious consideration
in auto pact renegotiations, Of equal or greater impor-
tance is the participation in the future growth of the
automobile industry. Changes in technology associated
with rotary engines will be an important issue.

#* Technology / R&D

As a matter of public policy, the Government of
Canada has indicated that it wishes to encourage more
research and development activities in Canada. At the
present time, the amount of technological research
being Carried out in the Canadian automotive industry
is relatively limited. In view of the structure of the
industry, the bulk of the research is carried out by
parent companies in the U.S, There are some excep-
tions however. A few companies whose Canadian
plants are the prime sources of a particular product
also undertake the research and development in connection
with that product.

The Canada - U.S. Automotive Agreement: An Evaluation, Carl E. Beigie
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The Federal Government research incentives have
been utilized to some degree by the automotive industry.
Under the Industrial Research and Development Incentives
Act, 32 grants totalling approximately $520, 000 have been
approved. Under the program for the Advancement of
Industrial Technology, 19 projects have been approved
since 1968 for a total research value of $7, 600, 000.

As well as the research by the auto industry itself,
it is reported that research organizations such as the
Ouatario Research Foundation and private inventors have
been active as well. One Canadian inventor has recently
filed a U.S. patent covering a rotary combustion engine.

The rationalization of the North American auto-
motive industry has focused attention on production
rationalization and productivity. It has been suggested
that this has had an unfavourable effect on the number of
managerial and professional staff in the Canadian auto-
motive and parts industry. ¥* To the degree that the
management of innovation depends on a complex infra-
structure involving marketing, development, engineering,
design and production, it is evident that firms must have
large scale operations or "critical mass' *¥% to exploit
R&D or in fact even consider it. There are very few
independent Canadian firms that have the appropriate
infrastructure in place to manage innovation. The firms
that do are largely foreign owned with R&D facilities
centralized outside of Canada. To develop a uniquely
Canadian infrastructure would involve further govern-
ment involvement in the automotive business. It is
questionable whether the needs of foreign subsidiaries
and Canadian independents are compatible if an aggres-
sive innovation strategy were to be pursued. Dis-
criminatory legislation would be required. Given the
rationalization that has taken place and the benefits
in terms. of jobs, productivity, and balance of payments,
it is doubtful whether an innovation strategy in the
Canadian automotive industry is appropriate or even
possible. Technological emphasis is probably better
suited to other industrial sectors where rationalization
terms have not been focused to the extent achieved in
the North American auto industry. Areas of emphasis
that could offer potential in support of rotary develop-
ment that we have considered include the production of
transfer equipment for rotary production lines plus

specialization in safety related equipment that could be
incorporated in redesigned rotary powered vehicles.

% The Business Quarterly, Spring 1970, From Auto Pact to Appliance Pact
- Steps Toward a Legislated Economy, Harold Crookell.
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Technology and R&D is an issue that will require
consideration in view of the rotary development as well
as an input for future industry sector planning.

Taxation Revenue

In the context of future developments with respect
to the rotary engine, the potential displacement of taxa-
tion revenues will depend on production considerations
and as such becomes a relevant policyissue.

Foreign Ownership

Given the rationalization that has taken place in
the North American automotive industry and the inter-
national characteristics of the industry, it is inapprop-
riate to think in terms of a distinctly Canadian auto-
motive industry. While a Canadian car or industry
could be developed insofar as technical aspects are
concerned, the lack of an inadequate domestic market
and the existence of international competition effectively
rule out such an idea. There are a number of Canadian
owned auto parts firms and, with encouragement, they
should continue to be viable. However, the dominance
of the North American industry by U.S, firms will likely
require an assumption of continued foreign domination
in this industry.

Canada's position in the auto pact is that it operates
to enable "the industries of both countries to participate
on a fair and equitable basis in the expanding market of
the two countries'”. Providing the definition of fair and
equitable can be related to relative equality between
automobile production and consumption, the issue of
foreign ownership is irrelevant except on emotional
grounds. Canada's objective in this regard should be
to participate in the growth of the industry in general on
a fair and equitable basis and to ensure that foreign
ownership will not result in adverse or arbitrary decisions
contrary to Canada's national interests.

Resource Development

It has been noted that the current design of the
rotary combustion engine makes greater use of aluminium
with a significant drop in cast iron requirements. Depend-
ing on final design specifications, the use of aluminium

could become a major input to Wankel engine production.
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The Canadian Government has expressed a desire
to encourage further processing of raw material exports
such as aluminium. In this regard, the use of aluminium
in the rotary engine and its processing requirements
should be noted and further processing in Canada en-
couraged as demand develops.

Environmental Issues

The development of the rotary combustion engine
relates favourably to the continued pressures directed
towards pollution control, increased automotive safety
equipment and energy conservation.

Peak combustion temperatures in the rotary are
lower than in a piston engine, so the amount of NO
formed is lower and it is comparatively easier to reduce
levels further with internal exhaust recirculation. Con-
trol of CO and HC emissions is facilitated by the ability
of the engine to operate on lean mixtures and retarded
spark timing. In addition, the engine is readily adapt-
able to a relatively simple after-burner which responds
favourably to the higher exhaust gas temperatures given
off by the rotary. In addition, lower noise levels are a
characteristic of the engine.

Automotive safety devices can be incorporated more
readily into the chassis of a rotary which requires less
engine space and facilitates front wheel drive for improved
handling characteristics.

Energy conservation is based on a comparative
assessment whereby the rotary can operate on leaner
mixtures of low octane unleaded fuels. With improve-
ments in sealing and weight reductions due to chassis
design, gas mileage is expected to improve significantly
whereas conventional piston fuel consumption is deter-
iorating as pollution controls are added.

Taken in total, the rotary engine offers potentially
more agreeable solutions to environmental issues. The
ability to control emissions combined with smaller car
trends reinforced by a shifting mass transit focus pre-
sents opportunities for rotary engine development to meet
the wide range of environmental goals.
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* Defence / National Strategy

Canada does not have the capability, at present, to
assemble a complete car from Canadian produced auto-
motive parts. Rotary engine production could in all
likelihood be consolidated outside of Canada and further
take away from any Canadian sufficiency ideas. Accor-
dingly, Canada should be concerned by the potential
loss of engine production in Canada over the longer term.

In view of the preceding overview of public policy issues, it is
possible to identify the areas of greatest concern to the Department of
Industry, ‘I'rade & Commerce as:

% Industrial Strategy
s Trade Strategy

B. Industrial Strategy

The Government has identified a number of fundamental objectives
that relate to industrial planning.

Three of these objectives have been stressed recently by the
Minister for the Department.

(a) Canada should have a strong internationally
competitive manufacturing sector;

(b) People in all regions of Canada should
share in our economic wealth;

(c) Canadians should have greater domestic
control over their own economy.

The Minister goes on to suggest that there must be means to realistically
evaluate the strengths and weaknesses of individual sectors within the
changing international trading environment.

The framework suggested asks the following questions:

- How do we sustain and build on our
existing strengths?

- How do we realize our potential strengths?

- How do we assist our weaker industries to
adjust to the changing environment and in
some cases, shift their resources into
more competitive activities?
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The automotive sector strategy is to be found in the Canada - U. S.
Automotive Agreement which came into effect in 1965. It has been pointed
out that Canada has enjoyed a number of benefits since the signing which
include increased blue collar employment, improved productivity, and a
favourable balance of payments. At the same time it has been suggested
that the production rationalization has reduced the number of managerial
and professional jobs and thereby served to reduce the necessary innova-
tive infrastructure required to pursue independent innovation for inter-
national markets.** There is obviously a trade-off in the auto pact
relationship. It would appear that the appropriate emphasis in future
auto pact re-negotiations should be directed towards a fair and equitable
balance in Canadian automotive production and consumption plus a
provision for balanced growth participation. These goals are realistic
and reasonable and should continue to meet present and future goals
relating to:

- industry employment (blue collar);

- a favourable break-even situation in balance
of payments in auto and parts trade (i.e.
Canadian production equal to Canadian
consumption);

- tax revenue generation.

Consideration must be given to potential displacement in the
industry if and when the rotary engine becomes the engine of the future
but the terms of reference have to be broad enough to consider growth
and fair, equitable participation in general. The Canadian industry, as
part of the North American industry, should share in automotive industry
growth.

From a strategic point of view, it is important to look beyond
individual transport to growing government awareness of mass transit
desirability. This shift from individual to mass transit planning could
provide a better focus for future government initiatives in Canadian
automotive and transportation areas.

C. International Trade Strategy

The Canadian secondary manufacturing sector has traditionally not
been a major exporter of end product merchandise. As an importer of
capital and exporter of primary goods with domestic manufacturers protected
by tariffs, Canada has pursued a trade strategy that has relied on our
abundance of natural resources.

*% The Business Quarterly, Spring 1970, From Auto Pact to Appliance Pact
- Steps Toward a Legislated Economy, Harold Crookell.
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Canada's future economic growth cannot proceed under the same
emphasis without serious implications for Canada's future viab-lity as
a nation. The Economic Council of Canada has outlined major economic
and social goals for Canada which have been adopted as desirable objec-
tives to be met in the future. These goals include:

full employment;

- a high rate of economic growth;

- reasonable price stability;

- a viable balance of payments;

- an equitable distribution of rising incomes.

These are very comprehensive guidelines whichby their nature
are often in conflict with one another.

Similarily, other nations have equally demanding objectives. The
response of nations to the international marketplace is one obvious focus
to achieve their goals. The Canada - U.S. Automotive Agreement and the
new round of General Agreement on Tariffs and Trade (GATT) negotiations
have specific relevance to the Canadian automotive parts manufacturing
industry and are typical of the growing awareness of the importance of
international economic viability to future growth. Much has been written
about Canada's lack of industrial innovation capacity and steps are being
taken to respond to this challenge. This emphasis is being approached on
an industry by industry basis.

In the automotive industry, the die was cast when the Auto Pact
was signed in 1965 to rationalize North American automotive production
between Canada and the United States.

In many respects trade strategy closely parallels points made
under industrial strategy. In general, there are points of uncertainty with
respect to future technological and marketing trends in the transportation
field. Shifts in demand towards improved mass transit will be an impor -
tant planning objective in the future. An obvious trade strategy with
broad implications would be to strive towards a stronger position in
balance of payments in the total transportation area.
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D. Assistance Program Implications

1. Existing Programs

The Department of Industry, Trade & Commerce administers
a number of programs providng direct financial incentives to stimulate
research, development, innovation and manufacturing by Canadian
industry.

The Canadian automotive parts manufacturing industries
have made modest use of the available programs. Department in-
formation shows the following:

IRDA - Industrial Research and Development
Incentives Act;
- 32 grants totalling approximately $520, 000.
PAIT - Program for the Advancement of Industrial

Technology;
- 19 projects since 1968;

- Total value approved approximately
$7, 600, 000;

- Total value collected to date approximately
$3, 500, 000.

Assuming a budget of $20 million per year for PAIT,
the industry has participated in approximately 8 percent
of the available funding over the last 5 years.

In addition,the Automotive Adjustment Assistance
Program (AAA) made direct loans to manufacturers of
original equipment automotive parts, tooling or specified
commercial vehicles, and to suppliers of material, who
might be affected by the Canadian - U.S. Automotive
Agreement. In total approximately 75 loans totalling
$80 million, bearing interest over 10 to 20 years, have
been made.
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The Department of Industry, Trade & Commerce has res-

ponded effectively to the automotive industry and the parts manu-
facturers with assistance and incentive programs. The continuing
dialogue between the industry and the Department is obviously in
the best interest of both parties. In particular, the export market-
ing seminars put on and encouraged by the Department of Industry,
Trade & Commerce demonstrate the desired export initiative that
the Department encourages and the parts industry appears willing
to pursue.

2. Program Recommendations

In consideration of the limited effect rotary engine pro-
duction is perceived to have on the Canadian auto parts manu-
facturing industry and its expressed willingness to adjust, it is
recommended that:

(a) The Department of Industry, Trade & Commerce
continue R&D incentive programs presently
available as well as an adjustment program
similar to AAA to anticipate potential reloca-
tion and re-equipment requirements that could
develop.

(b) The Department of Industry, Trade & Commerce
assist the industry in general by monitoring and
disseminating the changing level of technological
information.

(c) The Department of Industry, Trade & Commerce
reinforce its marketing programs to continue its
focus on export potential. The parts industry in
Canada exported approximately $85 million to
100 countries other than the U.S. in 1972. The
industry is actively promoting, in conjunction
with the Department of Industry, Trade & Com-
merce, greater export penetration in third
world markets. Industry association officials
indicate potential third world export sales of
$250 - $300 million.

In addition to these specific recommendations, it should

55

be noted that additional consideration be given to developing possibilities

including:
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Specific incentives directed towards existing
and new manufacturers of machine tools and
transfer equipment. They could be encouraged
to develop and market rotary engine production
equipment to meet North American potential
demand for this machinery.

The active monitoring of increased foreign
car penetration into Canada. The potential
for bilateral auto-trade agreements with
countries other than the United States should
be actively pursued as the shift to small car
production from outside North America be-
comes more pronounced,

Consideration given to stimulating R&D on
rotary engine parts and processes through

a research consortia working with Canadian
industry in which the Federal Government
would accept the greatest financial risk.
Licensing and joint venture opportunities
could be explored in those areas.
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Accurcast Die Casting Ltd., Wallaceburg, Ontario.

Atlas Steels Co., Walland, Ontario

Wallace Barnes Company Ltd., Hamilton, Ontario.

Bundy Canada Ltd. (Sinterings Division), Guelph, Ontario.
Canadian Cold Forging and Coining Co. Ltd., Windsor, Ontario.
Canadian Fram Ltd., Chatham, Ontario.

Canadian SKF Co. Ltd., Scarborough, Ontario.

Carter Carburetors, St. Louis, Missouri,

Champion Spark Plug Co. of Canada Ltd., Windsor, Ontario.
Chrysler Corporation, Detroit, Michigan.

Dana Corp., Perfect Circle Division, Haggerston, Indiana.
Dominion Forge Company Ltd., Windsor, Ontario.

Eaton Precision Products Canada Ltd., Wallaceburg, Ontario.
Gould Manufacturing of Canada Ltd., St. Thomas, Ontario.
Great LakesForgings, Windsor, Ontario.

Hayes-Dana Parts Co., Perfect Circle-Victor Division, St. Thomas, Ontario.
Homes Foundry Ltd., Sarnia, Ontario.

Ingersol Machine and Tool Co. Ltd., Ingersoll, Ontario.
International Harvester Canada Ltd., Chatham, Ontario.

Johnson Matthey and Mallory Ltd., Toronto, Ontario.
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Kendan Manufacturing Division, Borg-Warner, Oakville, Ontario.

Long Manufacturing Division, Borg-Warner, Oakville, Ontario,

Morris Chain, Burmingham, Michigan.

National Auto Radiator Mfg. Co. Ltd., Windsor, Ontario.
Precision Spring Litd.

Stelco, Burlington, Ontario.

Thompson Products, St. Catharines, Ontario.

Zollner Canada Ltd., Leamington, Ontario.
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