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<2

Throughout this first year of the Project, and in the demanding weeks of preparing the
text of this Report, Lisa Hart and Susan Postema of the Office for the Study of Automeo-
tive Transportation have contributed a resolute commitﬁent to precision. From the very
beginning of the AIM effort, Sharon Woollard, my colleague at the Department of Com-
merce, has taken on the often vexing task of managing the Project contract; her diligence
has shielded others from the burdens of bureaucratic conformance; her thoughtful

participation in AIM meetings has been stimulating.

Finally, I wish to acknowledge the singular contribution that Daniel Luria has
made to the first year of the AIM Project. His hand has touched many sections of this
Report. His commitment to analytical precision has been the conscience of the Project. I

am able to pass the duties of Director to him with complete confidence.

Those acknowledged above have worked together to make the AIM Project a suc-
cess. The limitations imposed on their best efforts by the original design and initial
~ direction of the Project must be my responsibility.



AIM CENTRAL RESEARCH TEAM

Dr. Jack Russell served as director of the Auto-In-Michigan Project in fiscal year 1985.
He is the Director of the new Michigan Technology Deployment Service, Michigan Depart-

ment of Commerce.

Dr. David E. Cole serves as the director of the Office for the Study of Automotive
Transportation (OSAT) at the University of Michigan Transportation Research Institute.
OSAT sponsors a variety of activities including annual automotive management seminars

and detailed industry forecasts. Dr. Cole is also a professor of mechanical engineering.

Dr. Michael S. Flynn is a researcher with the Center for Social and Economic Issues at
the Industrial Technology Institute. Before joining ITI in 1984, Dr. Flynn did extensive
research with the Joint U.S.-Japan Auto Study on manufacturer-supplier relationships and

on relative auto production costs.

Richard P. Hervey is the president of Sigma Associates. Sigma Associates is a consult-
ing firm specializing in strategic and tactical planning, technology and market assessment,
and market development for small- and medium-sized clients in automotive and related in-

dustries.

Dr. Daniel Luria, senior researcher in the Center for Social and Economic Issues of the
Industrial Technology Institute, serves as AIM coordinator in fiscal year 1986. Prior to
joining ITI in 1984, he spent eight years as a research associate and chief automotive
analyst for the UAW Research Department in Detroit.

Donald N. Smith serves as the director of the Industrial Development Division of the In-
stitute of Science and Technology at the University of Michigan. IDD serves as the central
contact at the University through which industrial firms can develop relationships with

faculty and research groups.




Associated AIM Project Personnel

" David J. Andrea is a graduate student in business administration at the University of
Michigan. Mr. Andrea served as AIM administrative/research assistant in fiscal year
1985.

Alan Baum is data resources coordinator for the Michigan Technology Deployment Serv-
ice, Michigan Department of Commerce. Mr. Baum is responsible for database develop-
ment efforts within the AIM Project.

J. Downs Herold serves as the Director for Liaison of the Industrial Development Divi-
sion of the Institute of Science and Technology at the University of Michigan. Mr. Herold
is the AIM Project LEDA Expediter.

Others

Mark Everett, a senior at Michigan State University, has been responsible for editing and

organizing the LEDA response forms.

Lauren Hammett, also a senior at Michigan State University, has been responsible for

summarizing articles from the popular and trade press on the Confer system.



ADVISORY BOARD

The Advisory Board to the Auto-in-Michigan Project played an integral part in the
success of the Project’s first year. The twenty-two members of the Board x"epresent a
cross-section of the industry, and include representatives of the vehicle manufacturers,
large and small suppliers, the United Auto Workers union, trade associations, and local
economic development agencies. The following table presents the industry leaders who
have agreed to support and advise the Project.

The initial objective of the Advisory Board was to guide the Project in its areas of
exploration and methods of execution. Though the first formal gathering of the complete
Board took place on May 21, 1985, many of the -future members had already made them-
selves available for informal consultations with the Central Research Team (CRT). Valu-
able contributions were made by the Board in reviewing areas of inquiry and the questions
to be asked, identifying persons to contact for interviews, and giving moral support to the
Project’s research activities.

Research activities were also greatly enhanced by the entire Board’s willingness to
participate in personal interviews. Allowing anywhere from one- to three-hour interviews,
Board members provided the CRT with a tremendous amount of information on each of the
eight areas (input sourcing, labor relations, materials, OEM/supplier relations, product
developments, production technology, siting of vehicle programs, and universal-industry) of
investigation. The knowledge gained in these interviews has provided a substantial foun-
dation for the material presented in this report, and for the investigations that will con-
tinue into year two of the Project.

The formal presentation of the first year AIM Project findings to the Board will take
place on October 2, 1985 at the University of Michigan. Each member of the Board will
be presented an executive summary of the final report and will be briefed by the members
of the CRT on the major findings. Areas of investigation for year two and potential state
and local policy and program initiatives will also be discussed.
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A PREFACE
THE PUBLIC INTEREST IN AUTOMOTIVE RESTRUCTURING

The AIM Project is based on a belief that an aware, activist State role can make a
difference in our economic future. That view is not shared equally by all players in the
state’s automotive economy. Some skepticism toward public sector initiatives, it should be
said, has a basis in historical experience. The private sector has certain expertise that
government cannot challenge or hope to match. On the other hand, to the extent that
opposition to activist policy is justified by claims that the State lacks industry-level
knowledge and intelligence, we hope the AIM effort will give State efforts increased
credibility as it pursues the public’s interest in the future health of its dominant manufac-

turing sector.

Of the nearly four million Michigan residents that work for wages and salaries,
nearly one in six is directly involved in manufacturing cars, trucks, and their parts.
They and many of their neighbors live by automotive payrolls. Whole communities live
and die with particular automotive facilities.

Many of the decisions that determine our communities’ fates are made by a handful
of individuals in Michigan’s companies. Many of the agreements that determine,
either directly or by tradition, the living .sta.nda.rds of Michiganians are crafted by
similarly small groups of management and labor representatives.

These “decisions at the top” are an inevitable, and generally accepted, instance of
leadership in market economnies. They do, however, generate costs as well as benefits,
and some of those costs are borne more widely than by the workers and managers on
" whose behalf most private economic deals are concluded. That wider distribution of
narrowly-originated economic outcomes presents the rationale for, and the first guide to

application of, a public role in the state’s automotive economy.

All stakeholders in that economy are investors, either directly or indirectly.
Businesses allocate investible funds among projects, unions invest labor power after they
bargain over the conditions of labor and the distribution of the value of sales between
stockholders and wage-earners, and government provides infrastructure, services such as

public education, and — increasingly — targeted subsidies in the tax and training fields.

Each investor seeks to maximize the return on their investment. Sometimes, joint
maximization is possible, while at other times objective functions clash. Business seeks o

maximize profit, labor to increase wage-earners’ share of output, and government the



net wealth created within its boundaries. When new Michigan investments are made
that do not devalue existing ones, and which generate rising living standards for

workers and shareholders alike, all stakeholders enjoy net benefits.

Unfortunately, a fortuitous coincidence of interests is not always the case. Business
sometimes maximizes the earnings of its shareholders by disinvesting from Michigan
facilities, imposing mighty costs on workers and those their incomes support. This is a
dilemma posed by many outsourcing decisions that shift government'’s role from recipient
of tax revenues to provider of social support for the unemployed. Likewise, a particularly
large wage hike may raise a particular group’s living standards, but impose costs on
others by discouraging future investment. Finally, new investments may be made in
Michigan but impose costs on existing businesses with which they compete; sometimes
those costs can more than offset the gains from the new investment. (This last situation is
"alleged by some suppliers to apply to new Michigan investments by their foreign-based
competitors.)

As an example of stakeholders’ interests in tension, consider the oft-cited need to
reduce domestic small car production costs by some $2,000 per unit. Clearly, the
OEMs and their domestic suppliers want to see this goal met, since sales and shares
hang in the balance. U.S. labor unions likewise want auto-producing jobs here rather
than elsewhere. Finally, government at all levels wants the fiscal benefits of domestic
rather than the foreign output portended by such a large cost gap.

Beyond this common ground, however, interests diverge. Labor wants the cost-
reduction effort to succeed without big pay or benefit cuts, to keep existing small car
facilities operating, and to maintain high UAW content. Domestic independent supplier
shops want to sell what they produce without having to accept price cuts, so they'd
rather see labor do more of the belt-tightening, The OEMs, for their part, want the cost-
reduction goal met without sacrificing product quality. Moreover, unlike workers, unions,
and smaller independent suppliers, the OEMs retain the option of delivering for their
shareholders even if they don’t meet the U.S. cost reduction goal, by purchasing vehicles
from abroad.

The State, finally, wants production costs cut so the work can remain in
Michigan. It is more willing than unions to countenance labor cost moderation as a tool,
and less insistent that all of the Michigan content be unionized. It wants the social peace
of a viable distribution of output and power, and thus would prefer that the costs of

regaining competitiveness be shared more or less equitably among the private parties.



The State navigates these watdrs with two objectives. First, the State as an ﬁves-
tor needs to look after the return it earns. Among other approaches, it can condition cer-
tain of its investments on particular behavior on the part of private parties. For example,
it might conceivably seek p;'omises of minimum Michigan contant in vehicles built in State-
subsidized plants as the quid pro quo for granting or continuing those subsidies. Second,
the State has an interest in seeing to it that deals are struck between management and
labor that anchor in, or return or attract to, Michigan new net wealth-creating ac-
tivity. Such deals will tend to raise the State’s direct return-on-investment and pay future
fiscal dividends.

In the Report that follows, we present the AIM Project participants’ major conclu-
sions regarding the future status of the auto industry in our state and key recommenda.
tions for State action. In considering these, the reader is asked to try to think in terms
of the individual and joint maximization metaphor we've been using, Think, if you will, of
a four-sided table at which the state is joined by the auto makers, their suppliers, and the
UAW. Imagine the parties discussing our findings, and seeking mutually satisfying courses
of action to meet both the risks and the opportunities that will be generated by the automo-
tive industry as its changes in this state over the next seven years.

No seat at that table is an easy chair, Perhaps the most demanding position,
however, is occupied by the State, for it must pursue the general interest, considering the
needs of each of the others, and of us all. To ask how the State can serve our general
interests as Michigan passes through the continuing automotive transformation is to live
with some very challenging questions:

® Can cost-justifiable public action influence which facilities are given new vehicle
programs? )

® Is it possible, and economically rational, for the State to understand fully the ar-
ticulation of the establishment-specific chains of value added in the automotive
economy, so that events at the finished vehicle level (such as the abandonment of
import restraints) can be translated into detailed supplier plant impacts?

® To what extent can the State up its rate of return by conditioning its investments
on particular private behaviors? Would requiring a minimum level of Michigan
content in return for tax or training subsidies or for support of foreign trade zone
status succeed in its goal, or make business less likely to invest here? Would this
tradeoff be worth it, bringing fewer, but “deeper,” investments contributing more
net new activity?

o Can State action that is based on the sort of rigorous “social accounting” criteria
we've described be defended in the political arena?
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® How can Michigan, as a high-wage, highly-unionized state, maximize the ad-
vantages of proximity to OEM assembly and regional component operations? Are
there public sector actions not now being taken that could provide cost-effective
incentives to greater clustering of supplier facilities? What can the State do to in-
crease the extent to which first-tier suppliers of modular subassemblies build up
their modules from discrete parts produced in the state?

® Are there cost-effective State actions that could provide constructive new uses for
automotive facilities that become vacant? Is it possible for the State to work with
private business and with labor to co-plan the future of such apparently at-risk
facilities? )

This list of questions could, of course, be developed further. Each poses, in dif-
ferent ways, whether public interest can be advanced by informed public investment. The
work of the AIM Project will find its best uses in an environment in which these questions
are frankly addressed and resolved by industry, labor, and government. We look forward
to a continuing discussion with the AIM Advisory Board and the automotive industry
stakeholders its members reprasent.



AIM '85

EXECUTIVE SUMMARY AND RECOMMENDATIONS

For the past ten months, a unique endeavor has been sponsored by State govern-
ment. Under the Auto-in-Michigan (AIM) Project, a team of researchers and policy
leaders has bee‘n at work seeking to understand the forces affecting the state’s leading in-
dustry and, based on that understanding, to suggest State government actions to prepare
for likely developments in the 1986-1992 period.

This document is the Executive Summary of the 300-page 1985 Report of the AIM
Project. It presents, in capsule form, our major findings and conclusions. (These also ap-
pear in simplified tabular form at the end of this Executive Summary.) Most important,
we offer our recommendations for some key State actions that might flow from our find-
ings.

During the past months, we have moved within an industry that is making an im-
pressive effort to transform the ways in which it mobilizes resources to compete in the
international marketplace. In Detroit and Grand Rapids, in Flint and Sterling Heights, and

in Lansing we have seen leaders moving an industry forward.

Big ships turn slowly, however. During the rest of this decade, and well into the next,
Michigan’s auto industry leadership must navigate heavy seas. Continuing turbulence

remains the only realistic forecast for auto in Michigan.

Most of Michigan’s nineteen car and light truck assembly plants now or scon will host
new or nearly new vehicle programs that are aimed at the markets of today and tomor-
row. A few big plants are at peril, however, and more might be if our now-unrestrained

Japanese competitors claim still larger shares of the U.S. market.

We have observed all auto makers fully committed to a fundamental change in their
relations with suppliers, a process that will surely reduce the number of Michigan firms
with which they directly conduct business. The direct suppliers that remain in the industry
will enjoy stable, long-term relations with their customers, but they, and the smaller sup-
pliers that serve them, will provide less employment than in the past. Aggressive State
actions, however, can do much to preserve and create Michigan jobs throughout the entire

chain of automotive production.

AIM finds an industry passing through the early stages of a revolution in its produc-
tion technologies, and one in which the mix of materials in the typical product may change

dramatically in the mid-term future.



The application of computer technology to the design, engineering, prototyping,
production, testing, and marketing of the automotive product will increase rapidly during
1986-1992. The transformation, driven by digital technology, will be disruptive, but it can
yield substantial benefits for Michigan if new‘ efficiencies reduce costs and defend U.S.
market share, and if Michigan grows as a center of initiative in computer-integrated

manufacturing.

The cars of tomorrow will contain more aluminum and engineering plastics, a
development that brings both risks and opportunities for our state. Iron foundries dedicated
to engine and drivetrain components will face difficult times as aluminum casters and
smelters that serve them claim new automotive business in engine blocks, cylinder heads,
intake manifolds, transmission cases, and lesser components. Plastics will challenge
stamped steel as the “skin” of choice in a widening range of U.S.-produced vehicles. This
crucial contest should be watched with care in Michigan, for whatever its resolution, many

jobs will be lost, and others created, in the industry’s home state.

These highlighted findings, and the many others that follow, convince us of the need
to strengthen the special bonds between government and the auto industry in Michigan.

" The AIM Project is an ambitious experiment in the education of government by in-
dustry. AIM is also a public effort to provide analysis that can be of direct, pr:actical value
to the managers and owners and workers who are the most important stakeholders in

Michigan’s automotive economy.



To understand the possible futures of the auto industry in this state, even to a 1992
horizon, is no small task. The Michigan automotive economy represents America’s most
complex industry, in its highest geographic concentration, in a period of unprecedented
volatility. In a changing environment of risks and opportunities, informed analysis is es-
sential. The State had three objectives in commissioning the AIM Project:

1) To Make Government a Wise Investor of Public Resources

Each year Michigan spends millions on auto industry needs and interests. The State
must maximize the public return from these expenditures.

2) To Develop Michigan Governments as Resourceful Suppliers

Just as private, for-profit vendors are asked to contribute more to the industry, so
state and local governments must become informed, innovating suppliers of the
public services that support competitive production in Michigan.

3) To Extend the Planning Horizons of Government

In 1985, the industry is shaping the world of the early 1990s. More of government’s
economic development programs must anticipate needs that may emerge five or

more years in the future as today’s auto decisions are implemented.
Armed with this charter and modest state funding, the project has been hard at work
during the past months. We have taken a bank of carefully crafted questions to a roster of
experts and decision-makers from industry. These AIM Project interview questions were

organized along seven fronts of change within the industry:

Siting of OEM Vehicle Programs

Input Sourcing

Manufacturer-Supplier Relations

Labor Relations

Emerging Product Developments

® Automotive Materials

Production Technologies

In-each case, our purpose has been to assess how developments in the 1986-1992 period

might influence the size, stability, and prospects of the auto industry in Michigan.




Section-by-Section Summaries

Siting of Vehicle Programs

The State’s economic health depends on maintaining its share of vehicle as-
semblies. Action to replace the production that will be lost when current programs
expire at Clark/Fleetwood, Pontiac Plant 8, Dearborn Assembly, and Wayne Assem-
bly is thus a high priority.

Michigan is the core state of the U.S.-based assembly companies, for the past
several decades accounting for approximately one-third of the nine to fourteen million cars
and light trucks produced in North America. There is considerable basis for optimism
that the state can retain and even increase its share of domestic builds. At the same
time, there is every reason to expect that sharp increases in import share — already ap-
pearing in the wake of the non-extension of the VRA — will make it extremely difficult
for the state to maintain its current unit production, especially as Japanese competition

begins extending further into the intermediate segment.

Table 1 presents a summary of current and expected future assembly programs in
Michigan. ) '

0ﬁr work convinces us that five factors go a long way toward determining which of
Michigan’s nineteen current OEM assembly facilities have secure futures. These are the
age of the current vehicle program, whether it is front or rear wheel drive, the configura-
tion of the plant and the cost of changing it, the extent to which its market segment is or
is likely to come in direct competition with imports, and the likely impact of fuel prices
and government CAFE rules. Table 2 presents our effort at rating Michigan’s assembly

operations on these criteria.



TABLE 1

LIGHT VEHICLE ASSEMBLY PROGRAM SITING IN MICHIGAN,

1986-1992

CURRENT PROGRAM

FUTURE PROGRAM

FACILITY VEHICLES ENDS VEHICLES BEGINS
General Motors .
Clark/Fleetwood B 89?2

D 90?
Pontiac #1 P
Pontiac West #5 S10 trucks
Pontiac East #6 GMT400 87
#8 G 87 M 80 89
Willow Run H(GM70) 86
Lansing N
(Buick City) Flint #4 H(GM70) 86
Orion C
Chevy Flint Truck C/K trucks
Poletown E/K(GM30) 86
V(GM35) 87
Lansing 2 M33 87
Ford
Wixom LS, Panther
Michigan (Wayne) Truck Utilities
Wayne (Car) Erika:Escort 90? ?
Lynx,EXP 87
Dearborn Fox: Mustang 90? ?
Capri 87
Chrysler
Jefferson K 87+ A? 88
E 872
v 87?

Sterling Heights H 85 P (Added to H) 87
Warren (Dodge City) D/W Pickups N (added) 86+
Utilities 85

Mazda
Flat Rock 727 87+



(Scale:

TABLE 2

CRT RISK RATINGS OF MICHIGAN
CAR AND LIGHT TRUCK ASSEMBLY PLANTS,

1986-1992

firm future plans—indicates signficant danger.)

O=no risk,..., 9=grave risk; a plant risk score over l0—absent

Risk Factor
Attri- Cost Imports  Fuel
Current Age of butes of or Prices Plant
(1985) Pro- of Change Cut- or Risk
Co. Plant Program(s) gram(s) Plant to FWD sourcing Rules Score
M Clark/Fleetwood B,D 9 7 8 0 3 27
Pontiac 1 P 2 0 3 4 0 9
Pontiac 8 G 9 5 ) 0 2 22
Pontiac 5 s10 3 2 0 2 0 7
Willow Run H 0 1 0 2 0 3
Buick City H 0 0 .0 0 0 0
Lansing N 1 2 0 4 0 7
Orion C 1 1 0 2 2 6
Flint Truck C/K 4 2 0 0 4 10
Ford Wixam LS,Panther 4 1 ) 0 3 14
Wayne (Truck) ‘Bronco,F 3 0 0 0 4 7
Wayne (Car) Erika 5 0 0 9 4 18
Dearborn Fox 9 7 6 5 0 27
Chrysler Jefferson K,E,QV 6* 3 0 2 0 11
Sterling H 0 0 0 3 0 3
Warren D/W 0** 2 0 2 3 7

*Likely to decline to 0 due to siting of A's in 88.
**N truck (Dakota) caming in 1986+.



Based on the analysis underlying Table 2, it appears that four Michigan car assem-
bly facilities are at risk in the 1986-92 period. Three of these are endangered by the
shift toward front wheel drive: GM’s Clark/Fleetwood operation and its Pontiac Plant 8,
and Ford’s Dearborn Assembly Plant. All three are old, multistory structures; none has
on-site dedicated major panel stamping capacity or a \fully modern new-style paint shop.
By today’s standards, all are lightly robotized and, with the exception of Plant 8, relative-
ly labor-intensive. Perhaps most important, all produce rear wheel drive vehicles intro-
duced more than a decade ago. The fourth at-risk assembly operation is Ford’s Wayne

car assembly line, due to increased small car imports.

We believe that two of the four endangered plants will be the site of future new
vehicle programs. Pontiac Plant 8 is reportedly the future home of the plastic-skinned
1990 GMS80 Camaro/Firebird successor. Wayne Assembly, because of its quality record
and workforce reputation, will likely be chosen for a future Ford car or light truck
program even if, as we fear, there is no domestic successor to the Escort/Lynx line. That
leaves Clark/Fleetwood and Dearborn Asserr;bly. The former, bolstered by the addition of
remaining B-body volume in 1986, is likely to close in 1990 or 1991. Dearborn Assem-
bly appears destined to close at about the same time, as Mach 1 (reskinned Mustang)
production phases out. - In the Recommendations subsection below, we outline some ap-

proaches the State might consider with regard to these two facilities.

Based on Table 2, it also appears that several other Michigan assembly plants are in
some, albeit much less, risk. These include Chevy Flint Truck (scheduled to go from two
lines to one in 1987), Ford Wixom (if conversion to front drive platforms is postponed),
and Chrysler Jefferson (if the late-'87 A-body successor to the K-body is sited elsewhere).

Finally, there is the issue of foreign direct assembly investments: While the U.S.
and Michigan gain when vehicles that otherwise would be shipped from abroad are in-
stead assembled here, our work suggests that the typical Big Three Michigan assem-
bly plant generates at least twice, and potentially as much as six times, as much
Michigan manufacturing activity as the typical foreign-owned or joint venture assembly
operation. This, of course, is due to the former’s higher U.S. content (85-98% versus 25-
50%) and its greater propensity to purchase major inputs from existing Michigan sup-
pliers.




Input Sourcing

Major sales and job losses loom for Michigan’s frame, stamping and axle plants.
New aluminum engines, and perhaps manual transazxles, present future business
opportunities. Efforts need to be made to increase the Michigan content of

vehicles made in new foreign-owned U.S. assembly plants.

Michigan’s approximately 70,000 assembly jobs underpin 200,000 captive and in-
dependent supplier jobs and another 280,000 state manufacturing jobs, for a total of
about ~ 550,000. Adding jobs at corporate and divisional headquarters, technical centers,
and proving grounds swells the figure to 650,000, or about 55% of Michigan manufactur-
ing employment. In our work to date, the Project has succeeded in describing, for all car
and light truck assembly programs in Michigan, the first tier suppliers of major frame and
body stampings or plastic panels, engines, and major drivetrain elements, including unit
volumes. Combining that informafion with the vehicle program siting data summarized

above, we have been able to identify areas of risk and opport;unity.

tThe phaseout of GM B-, D-, G-, and T-body cars will impact volumes at Chevy
Flint Met Fab, Grand Rapids 1, Chevy Flint Engine, Chevy (Detroit) Gear and Axle,
and Three Rivers Hydra-Matic. Termination of the Fox (Mustang/Capri) program
would endanger output at Dearborn Stamping, at the Utica and Chesterfield trim plants,
and (to a lesser extent) at Sterling Axle. Increased imports would hurt Michigan plants
producing stampings, engines, and transmissions for GM J-body, Ford Escort/Lynx, and
Chrysler Omni/Horizon models. Rising market 'penetration by low-U.S. content
domestically-assembled cars will reduce traditional U.S. OEM part demand by at least
14%, and perhaps by as much as 34%, just between now and 1987. Increased vehicle
outsourcing by the OEMs — some of it offshore — will reduce partsmakers’ volumes still
further, with significant costs to Michigan businesses. ‘

In major frame stampings, the Rouge Frame Plant is at risk unless additional truck
frame work is added. The emerging trend, in GM at least, toward space frames (or “bird
cages”) may be an opportunity for Michigan producers, within and outside the OEMs,
especially if space framed vehicles begin to appear in light trucks, many of whose

frames are made in Ilinois and Wisconsin.

In body panels, vehicle program phaseouts endanger five Michigan OEM stamping
operations. GM’s Conner Stamping and Olds (Lansing) Met Fab #1 facilities and Ford’s
Dearborn Stamping plant seem at greatest risk. The trend to greater use of some or all



plastic panels in vehicle outer skins presents dangers and opportunities. Two of the five
at-risk stamping plants, plus several other Michigan plants = OEM and independent —
may find new openings in the plastic panel field by the early 1990s.

In engines, the redesign of many if not most current programs will likewise
present risks and openings. The good news is the reported possibility of siting GM’s new
3.2-L V6 engine in the former DDA (now CPC) Romulus facility. Michigan siting of some
or all of 1991 4-cylinder Manhattan engine production is a strong possibility. Chrysler’s
Trenton Engine plant is adding a 2.5-L to its current 2.2-L line, and putting a 3.9-L V6
truck engine in Mound Road. Ford’s Dearborn Engine Plant has received significant in-
vestment in its 1.9-L line, and even exports some engines to England. On the negative
side, the trend to more and more use of aluminum blocks and especially cylinder heads
may be a high-cost event for Michigan. Some of GM’s and all of Chrysler’s Michigan-
assembled engines have heads from Mexico, Brazil, or Italy. Blocks for Buick’s (Flint)
3.0-and 3.8-L V6s are being moved out of Pontiac’s foundry (which closes in 1986) to
Defiance, Ohio; foundries in Indiana and New York also appear to have an edge over

Michigan facilities in aluminum casting experience.

In automatic transmissions, Michigan is the nation’s dominant state. GM Hydra-
Matic facilities supply most GM cars and light trucks; Ford’s Livonia plant provides most
of the company’s large car automatics. Only Chrysler, with transmission plants in In-
diana and New York, lacks a presence here. None of this is likely to change much;
domestic market share will determine volumes and hence risks. In manual transaxles,
installed in over half of small cars, the state has no presence at all. GM gets its domestic
manual from its own and Warner Gear’s plants in Indiana, and imports from Isuzu;
Ford buys from Warner, Ford of Europe, Tremec (Mexico), and Mazda; Chrysler makes
its own manuals, but in Syracuse, New York. The trend to front wheel drive benefits
transmission and hurts axle plants; Michigan has many of both.

Finally, the outlook is not terribly bright for significant new component orders for
Michigan supplie;s from the new U.S. plants of foreign-based automakers. While Honda
has announced and Mazda is considering U.S. engine plants, the typical foreign-
nameplate U.S. operation imports engines and transaxles, and stamps on-site using
mostly Japanese steel. Often, new foreign-based suppliers come with these assembly
plants, adding jobs but also competing away Big Three business from established
Michigan suppliers. At NUMMI in California, 1450 parts are shipped from Japan and
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400 are U.S.-sourced. Of the latter, many are low-value added, energy-intensive inputs
(sealants, paints, wire and cable), while many of the rest (e.g., air conditioners) are sup-

plied by U.S. plants of Japan-based suppliers.

Manufacturer-Supplier Relations

There will be substantially increased outsourcing by the OEMs, and a shakeout of
independent part suppliers. The resulting supplier base will have fewer and
larger firms, arranged in tiers under producers of complete subsystems or
“modules.” While these first-tier module suppliers will tend to cluster around as-
sembly plants — a plus for Michigan — only the most cost-competitive and tech-
nologically sophisticated among lower-tier suppliers are likely to survive in the

emerging setup.

The internationalization of automotive competition is creating pressures for significant
and rapid cost reductions, and as a result OEMs and major suppliers alike are shopping
more, and more selectively, outside their own boundaries. The OEMs all intend to
reduce their vertical integration, citing the fact that in Japan the typical OEM builds very

few components in-house beyond engine and drivetrain assembly. -

Five developments — the end of secure contracts to captive parts plants, the need for
world-class quality, the desire to use Just-in-Time (JIT) rnethods to reduce inventory
costs and quickly identify defects, the possibility of shifting to or sharing with independent
suppliers the responsibility for component design and engineering, and the decision to try
to source pretested modules rather than only discfete parts - are driving the emerging set
of relations between OEMs and their suppliers. All five are closely interwoven, and all

tend to push in the same direction.

All of the Big Three OEMs have committed to reducing the cost of light vehicles
by approximately $2,000 per unit, with initial emphasis on smaller cars. With 50 to 70
percent of the value of each car originating outside the OEMs, it makes sense to seek
some, if not most, of the $2,000 in sought-after saving in purchased inputs, while
making parallel efforts in in-house stamping, assembly, engine, and transmission opera-

tions.

To reduce costs, rationalize delivery, improve quality, and reduce inventory carrying
costs, the OEMs have decided to reduce their number of direct suppliers, opting instead
for a more explicitly tiered arrangement in which they deal with a smaller number of

first-tier suppliers, which in turn ride herd on a larger number of lower-tier suppliers.
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Wherever possible, the first-tier suppliers will deliver not discrete (loose) parts, but com-
pleted, built-up subassemblies or “modules,” such as an instrument panel, a front suspen-
sion, or a wheel-brake-tire “corner.” Such modules will be delivered on a JIT basis,

pretested.

The module supplier will have had significant responsibility for the design and en-
gineering of the module, and to remain a first-tier supplier will have to contihually find
ways to deliver the subsystem more cheaply. Early cooperation between such suppliers
and their OEM customers will, of course, be crucial if the modules are to be combined
efficiently into high-quality vehicles. That cooperation will include supplier-OEM
electronic links, particularly in the CAD area. '

Such shared design and electronic linking cuts two ways for Michigan. First, to the
extent that it makes possible lower levels of OEM vertical integration, it results in lost .
business for Michigan’s many captive supplier facilities. On the other hand, the ad-
vantages of proximity to customers for JIT methods suggests that the state will be home
to more and more first-tier module suppliers. To complicate things furthe.;r, however,
those first-tier Michigan supplier operations may be reduced to mere subassembly sites or
even, in some cases, warehouses; the real manufacturing activity — castir_zg, machin- ‘
ing, stamping, extruding, molding, etc. — could be done in lower-tier suppliers outside the
state. Finally, electronic linking makes possible, though not necessarily likely, the out-
sourcing of certain engineering and design work that traditionally has been sited close
to OEM headquarter locations.

On balance, we believe that the coming tiering of the supplier base bodes well for
larger, more technologically sophisticated Michigan partsmakers and engineering services
firms, but on balance ill for smaller and less technically able producers. First-tier module
suppliers will retain significant manufacturing activity (though Ohio and Indiana loca-
tions are nearly as functional for JIT as Michigan sites), but they can be expected to
react to OEM price-cutting pressure by sourcing the constituent elements of their
modules more widely, including to shops in Mexico and the Pacific, something made more

feasible by declining transport and electronic communication costs.

While the trends described above seem inevitable, the rate at which they occur, and
the extent to which they benefit or harm Michigan, are not fixed in stone. The con-
tinued “political” power of captive parts plants places some (though decreasing) limits on
the extent and rate of OEM outsourcing. The degree to which full JIT implementation

(first-tier supplier plants adjacent to assembly customers) is required is very much in
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doubt; to the degree that OEMs instead use JIT not as a quality driver but only to shift
inventory costs to suppliers, the result could be more Michigan warehouses rather than

production operations.

In any case, some work now done in Michigan is likely to be lost to foreign sourcing,
including drum brakes, simple steel wheels, interior fabric and soft trim, small plastic
parts, small metal stampings, and labor-intensive subassemblies such as copper wire har-
nesses. There is, of course, some possibility that such work could return to the U.S. and
Michigan in the future, as technology reduces labor content and parts complexity. One
example, treated below under Emerging Product Developments, is the prospect of multi-
plexing and fiber optics replacing copper wiring harnesses. Worrisomely, some of the
Michigan independents most likely by virtue of their size and technological capabilities to
be future first-tier module suppliers now make some of the parts and components most

likely to be foreign-sourced.

Finally, our review of the U.S. results from the U.S.-Japan Supplier Survey finds
Michigan’s large and small suppliers at least as competent in engineering as their out-of-
state competitors, but turns up some evidence that medium-sized Michigan suppliers
may be lagging technologically. If true, thisis a probleh that needs immediate attention,

if such shops are to win contracts from first-tier suppliers.

Labor Relations

New, flexible technologies and increased competition — from abroad and from
new foreign-owned assembly and parts plants — are likely to produce turbulence
in the State’s labor relations climate. Traditional work practices will continue to
be eroded, and defended. Long-stable pattern bargaining relationships will give
way to multiple agreements more tied to the competitiveness of particular plants

and product lines.

The period between now and 1992 is likely to see increasingly turbulent labor-
management interactions. On the one hand, common interests in maintaining and reclaim-
ing market share lost to imported vehicles and parts will be a powerful motivator of
“deals” in which labor trades wage moderation and work rule flexibility for management
commitments to invest, and keep work, in existing organized plants. On the other hand,
increased international competition will mean more outsourcing. That, combined with
new U.S. parts plants of foreign-based firms, will produce pressures to pay small car

and parts workers less than large car workers, with sharp pattern-defending reactions
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likely. Resistance to wage and work rule demands may drive investment to lower-cost
sites, with the resulting displacement heightening reluctance to modify job-preserving

work practices.

The State interest is neither in breaking pattern labor agreements nor in freezing
existing arrangements, but in promoting a smooth transition to a state automotive culture
based on explicit labor-management deals covering investment, pay, and work organiza-
tion. To promote and incentivize such deals, the State needs to promote a wide dis-
course on the relationships between technology, skill requirements, ‘and production costs; .
between work practices, costs, and flexible f;mt,omation investments; and between pattern
bargaining, costs, and the future of automotive sector trade unionism. Our work has

focused on these three sets of relationships.

New technologies are increasing the skill requirements of most production worker
jobs in OEMs and first-tier suppliers. On the other hand, machinists’ and diemakers’
traditional crafts are being devalued, while machine repair tradespeople, millwrights, and
pipefitters are so far little affected. New skills are required in both hydraulics and
electrical trades. Because recent umpire decisions permit a growing share of relatively
routine diagnostic work on electrical/electronic hardware to be performed by production
workers, the trades’ share of auto jobs is likely to stay constant at about 18%.. But the
scarcity of tradespeople may give this minority a great deal of power in the next few
years, including the power to stand in the way of deals that might secure work for U.S.

and Michigan plants in return for increased work rule flexibility.

Under the pressure of increased imports and outsourcing, rriany of the work rule
“horror stories” have been cleaned up since 1980. In the OEMs, the least movement has
occurred in large car plants and in captive facilities producing their parts. Our work sug-
gests that in 1981-83 OEM workers made small concessions (or forewent scheduled in- °
creases) in pay but often large ones in local work practices, while in many suppliers
larger cuts in pay rather than in job rules were more typical. The key, of course, is the
effect of workforce flexibility on costs. How much do restrictions on how management
deploys workers matter? Which relaxations would save the most money in which kinds
of plants? How much? Enough to change any significant component or vehicle sourcing
decisions? Are there “disjustified” investments in programmable automation that would

be justified if work practices were changed?

We found little hard evidence with which to attempt answers to these and similar
queries. The UAW made a clear distinction between combining skilled trades classifica-

tions within versus across basic trade lines, and their position found support among plant-
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level management; both of these groups felt top managers were overreacting to past
rigidities, and seeking a level of flexibility that might undermine needed specialization.
Pay-for-knowledge systems tended to have the backing of top company and union leaders,
but some plant managers feared they led foremen to promote insufficiently-trained
workers, hurting quality.

Existing work practices are, of course, a response to the éraditionally low levels of job
security within the industry. Where in Western Europe and Japan job security is more
uniformly underpinned by government policy and tradition, respectively, rigid job-
protecting local work rules have not evolved. This logic gives reason for optimism that if
and as the U.S. industry comes to treat hourly labor more as a fixed cost, resistance to
flexible workforce deployment may fall away. The new Job Opportunity Bank program
is the latest and most thorough-going evidence of an evolution in this direction: not only
does it represent a new level of job security, but also explicitly trades that for fewer

restrictions on the assignability of Banked employees.

Heightened competition is ero&ing more than traditional work practices; negotiated
wage and benefit patterns are also under attack. More and more supplier plants have
been split off from master agreements, and talk of similar pattern breakout among OEM
captive parts plants abounds. Certainly, new competition from the U.S. plants of Japan-
based suppliers is creating pressure in this direction. The 1982 and 1984 UAW-Big Three
contracts permit terms of the national agreement to be waived in cases in which “major
outsourcing decisions” may hang in the balance. While pure two-tier agreements are un-
likely, it is probable that independent and captive parts plants alike will see lower
starting rates, slower progression to maximums, and longer benefit grow-in periods. In
addition, we expect OEM parts plants producing at-risk components (some trim, batteries,
bearings, die castings, small assemblies, etc.) to negotiate lower-cost agreements than as-
sembly, stamping, engine, and transmission plants; this tiering could occur in 1987 bar-
gaining, but is more likely to come in little by little over the next six or so years, driven

by particular competitive developments in specific product lines.

There is also some, though less, chance that small car assembly, engine, and
drivetrain plants may come to constitute a lower tier. As of now, it appears that pay and
benefits will be similar, but that there will be few if any restrictions on work organiza-
tion. It seems certain that whatever arrangements eventuate at NUMMI, Mazda, and
Saturn will set the post-1990 pattern for small cars, and become the quid pro quo for fu-
ture domestic small car investments, including the domestic programs (if any) that replace
Escort/Lynx, Omni/Horizon, Encore/Alliance, and GM J-bodies.
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Whether the erosion in traditional work practices and pay-and-benefit patterns we
predict occurs in the context of bitter acrimony or of constructive deal-making remains to
be seen. We believe that these changes can best be nurtured and accommodated by a
tripartite productivity coalition, but that will require much fuller articulation of the com-
petition, cost, and work organization issues raised above. Without that, labor will be un-
willing to give up long-standing pay and job practices and management will be unwilling

to forego the exercise of its traditional outsourcing prerogatives.

Emerging Product Developments

By 1992, most new cars and many light trucks will have front-drive, new engines
with much more aluminum, simpler and higher-quality transmissions, and far
more electronic controls than today. Some 10% will have space frames with plas-
tic panels, a configuration that may dominate by 2000. Impacits on engine,
mechanical control, steel, and stamping plants are thus likely.

The market itself is an increasingly significant driver of the product decisions made
in the Michigan corporate and technical centers of the Big Three and their first-tier sup-
pliers. Increased international competition is shortening product cycles, creating new re-
quirements for product differentiation, and splitting the U.S. market into high-volume
“commodity” and lower-volume specialty segments. Technology is playing and will play
a growing role in all three of these areas. A qualitatively new and profound sense of ur-
gency is apparent within the industry: unless new world-class quality products that fit
the new market demands can be produced at competitive cost, a major shrinkage in
domestic market share is expected, with obvious dire consequences for auto-dependent
Michigan.,

The trend to unibody and space frame structures, the need to redesign mature en-
gines and transmissions, the replacement of mechanical with electronic controls, and the
successful deployment of flexible automation to accommodate modular assembly and the
other requirements of a more variegated marketplace will dominate the efforts of
automotive technologists in the 1985-92 period. An emphasis on systems engineering and
parts plant entrepreneurialism will characterize these efforts.

In drivetrains, 72-93% of passenger cars (up from 51% in 1984) will be front wheel
drive by 1992, with resulting increases in demand for CV joints. Over time, electronic
controls will replace many hydraulic controls, and more McPherson strut front suspen-

sions will be used to accommodate transverse engine/front drive. More four-wheel drive
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vehicles (perhaps 15-25% by 1992) could mean major new opportunities in prop shafts,
U-joints, and sophisticated transfer cases. More manual transaxles will be used, with
negative impacts on Michigan (see Input Sourcing, above), with five speeds dominat-
ing. By 1992, if belt manufacturability problems are solved, some cars up to perhaps
2.5-L may be equipped with Continuously Variable Transmissions (CVTs), with result-
ing opportunities in belt-making and viscous dampers but some negative impacts on

volumes in gears, friction surfaces, and clutches.

Continued movement away from separate body frames in passenger cars and low-
load light trucks is likely. By 1992, moreover, use of bird-cage or space-frame structures
will have moved out of low-volume applications (Corvette, Fiero) into several high-
volume vehicles. This will greatly increase the chances that many more vehicles will
have bolt-on plastic body panels for part or all of their outer skins (see Input Sourcing
above, and Automotive Materials below). On-site steel panel stamping will be used in-
creasingly for new assembly plants, but major impacts on OEM regional stamping

facilities are not expected before the mid-1990s.

Gasoline engines will be extensively redesigned between now and 1992, and even
more in the 1993-2000 period. Four-cylinder engines will maintain their roughly 50%
market share, but the six/eight mix — now about even — will move to about 35/15 in
1992 passenger cars, as peppier sixes, turbocharging, and more efficient transmissions
permit V8-type performance without the wéight and fuel consumption penalties. Greater
use of aluminum blocks and especially cylinder heads is expected (for Michigan impacts,
see Input Sourcing above and Automotive Materials below). Electronic controls, overhead
cams, fast burn combustion chambers, and roller lifters are expected on an increasing
share of U.S.-made engines by 1992, Ceramics may begin to play a role in cam followers,
piston crowns, valves, and exhaust port liners, though their biggest contributions may
come in heavy duty diesel applications. Flexible automation and the possibility of in-
tegrating casting and machining operations together may make economic much smaller en-

gine module sizes than today’s 400,000-unit floor.

Electronic componentry is taking off. Some 12% of the value of 1992 passenger cars
will consist of electronics; for the high-volume “commodity” segment, the figure will
be 6-8%, while lower-volume specialty segment cars may be 15-25% by value. While
much of the latter segment’s additional use will be in “gadgets” and luxury features,

concepts proved out in these lower-volume applications may spawn greater future use of
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more functional electronic features in high-volume vehicles. Michigan producers of
hydraulic and other mechanical controls will face declining business opportunities, par-
ticularly after 1990.

Finally, a major engineering challenge is presented by all of the changes described
above. There is a shortage of trained, experienced, systems-oriented people in the
design and manufacturing areas. In some departments, such as electrical systems
design, 100% of engineers have CAD workstations; in other departments, however, the
figure is as low as 5%. Increasing competence in techniques such as finite element
analysis is apparent at all three OEMs, and there was broad understanding — if as yet
little action — that there needs to be greater use of FEA/kinematics/simulation in earlier
stages of the design process. Except in the ceramics area, materials technology was seen
as an area in which the U.S. enjoys a lead over its Japanese, though not its European,

competitors.

Automotive Materials

Huge increases in electrogalvanized steel demand between now and 1992 will give
way, by the late 1990s, to much wider use of plastics in car bodies. This will im-
peril some steel and stamping facilities, but create an opening for a huge new
automotive plastics industry in the state. New engines will embody far more
aluminum and less cast iron, endangering many Michigan foundries and raising

the odds of increased offshore sourcing.

In a normal year, the auto industry consumes about one-quarter of the nation’s
steel, one-sixth of its aluminum, half its malleable iron, one-third of its zine, and one-
eighth of its copper. As the average weight of U.S.-made cars has declined from 3800
pounds to 2800 pounds between 1975 and 1985, half the iron, a quarter of the steel, and
a third of the copper has been removed.

The period between now and 1992, and even more the years 1993-2000, will see a
revolution of even greater impact. A major drop in carbon steel is in the offing, with
galvanized body steels enjoying a boom as automakers move toward greater corrosion
resistance. Demand for electrogalvanized steel could exceed five million tons by .1988;
that could be nearly twice the U.S. capacity to produce it, creating opportunities for
Michigan steelmakers but also an invitation to greater imports. There is also the dis-
comforting possibility (gee below) that the galvanized steel boom may be of limited

duration, if plastic skinning comes to dominate post-1995 new vehicle designs. In the
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next decade at least, however, galvanized steel demand may be the salvation of many U.S.
sheet steel makers, some of which could even give up some of their noncompetitive opera-
tion in favor of cold strip “market mills” with galvanizing facilities that buy hot band
from integrated mills.

There is likely to be increased aluminum usage in cars by 1992, but more in castings
than in wrought parts. Average aluminum per car has risen from 75 pounds in 1970 (of
whit;h 60 pounds was in castings) to 130 in 1985 (110 in castings). This figure is ex-
pected to rise only modestly, to perhaps 150 — 200 pounds, by the mid-1990s. Major ap-
plications will be in cylinder heads, intake manifolds, and -- though to a lesser extent —
engine blocks. In the case of cylinder heads, this will present opportunities for Michigan
casting operations, but also risks of lost business to such foreign sources as Fiat-Teksid
(maker of most of Chrysler’s aluminum heads) and to more experienced domestic sour-
ces in Indiana and New York. Wheels and possibly radiators are among other applica-
tions in which increased aluminum usage is predicted, with mixed implications for
Michigan companies. The state’s concentration of iron foundries, captive and independent,
however, suggests some significant negative impacts for establishments that do not

quickly master aluminum casting technologies.

Even more revolutionary in its potential future impacts is the -accelerating use of en-
gineering plastics in a widening range of structural and decorative applications. As
redesign permits the realization of some of the system simplification and contouring
possibilities of these materials, plastic per car should increase from about 220 pounds
today to over 300 by 1992 and perhaps 350 by 2000. As many as a million light vehicles
may have mostly or entirely plastic outer skins by 1992, and many more (perhaps 50-
70%) by 2000. This will have obvious implications for steel demand, for stamping plants
and presses, and for diemaking establishments in the state. It will also present major
openings for new business in molding, patternmaking, heavy presses, and the like, open-
ings that need not,.however, be filled by Michigan firms.

Product differentiation possibilities expand at low cost with the use of plastic
panels: common mounting points allow different panels on the same space frame, and
tooling costs for plastic are about half those for steel, permitting 3- rather than 6-year
reskinning cycles. Even more exciting from a cost reduction standpoint, significant parts
consolidation is permitted when a properly-designed plastic part replaces several welded

subassemblies; this could revolutionize seats, underbodies, and (see below) fuel tanks in the
1990s.
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Beyond plastic skins, bumpers, headlamps, springs, and — if legal liability issues can
be solved = fuel tanks are all areas in which plastics promise to make major inroads. In
the bumper and fuel tank areas, this could mean significant ﬂegative impacts for certain
Michigan OEM plants, while presenting new opportunities to others and to certain in-
dependents: stamping press and molding press companies, and makers of tooling for
stamping dies and for plastic molds, are not typically the same firms. Stamping plants
that have received significant recent investments are probably secure; it will be 2000 at

the earliest before any near-complete changeover to plastic bodies could occur.

Finally, by 1992 we may begin to see somewhat greater use of magnesium castings
and of ceramics in engines and heat exchangers. Magnesium applications might in-
crease as a way for the auto industry to avoid overdependerice on aluminum suppliers. If
that occurs, the main impacts would be felt by die casting firms supplying such castings
as transmission and transfer cases, alternator and air conditioner brackets, valve covers,
clutch housings, and steering column brackets. We know of no Michigan facilities involved
in die casting magnesium. In ceramics, systemic use will likely remain limited to diesel
engines; slow penetration of ceramics into cam follower facings, turbocharger hot wheels,
piston crowns, and exhaust port liners is possible by 1992. At least one Michigan in-
dependent and one captive plant have been cited for interest and prowess in the field,
with regard to ceramic fiber-reinforced aluminum pistons and diesel engine applications,

respectively.

Production Technologies

New advances in programmable au]tomdtion promise a more competitive state
automotive economy, and make plausible a Southeastern Michigan “Automation
Alley.” These advances also pose r;zighty challenges for Michigan machine tool
and tooling firms; in the near term, at least, much more offshore sourcing will be
seen in major production systems. If, however, Michigan firms can master the new
technologies, especially in the software area, a wealthier “CIM Economy” is pos-
sible in the 1990s and beyond.

Emerging technological changes will be the major determinant of whether the U.S.
remains the dominant producer in its home market. Those changes will also do much to
determine where new facilities are located, which existing plants survive, how large new
component and vehicle modules will be, the relations among tiers of producers, and the

demand for labor and its skill requirements. The trade and popular press already trum-
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pet a CIM Economy; the extent to which reality catches up with the rhetoric, and islands
of automation become integrated systems, will write the industry’s history between now
and 1992. It could provide the basis on which the equities of all stakeholders are
preserved in a more competitive future, or simply be disruptive and expensive without

reducing costs enough to restore competitiveness.

The nature and pace of arrival of a CIM Economy will depend on politics as well as
hardware and software capabilities. For all stakeholders to benefit, the transition must
be bargained. The OEMs will seek across-the-board cost reductions, forcing supbliers to
transform tools and methods. Labor will have to bring to the table a plan for its par-
ticipation in a new regimen of flexible adaptation and heightened competition. State
government must seek to maximize Michigan’s share of the value embodied in the

vehicles sold in North America.

Flexible manufacturing systems can deliver both adaptability (the ability to sequence
serially different designs within a part family without equipment resetting) and conver-
tibility (the ability to switch between, say, six- and eight-cylinder blocks), and so promise
to allow component plants to achieve high productivity despite highly variable day-to-day
and week-to-week volume requirements for particular products. In bodies, flexible assem-
bly promises to permit a wide range of body styles to be produced on the same line with
the same equipment, which includes robotics and AGVs, and to convert a line much more
quickly. This would allow elimination of mobile work aésignments, solving the problem of
fabrication time differences between modules. A major obstacle to wider implementation of

flexible systems remains the economic justification process.

Michigan automation suppliers are at various levels of readiness to play on this
field. Some are strong in dedicated systems that ~may suffer as flexible equipment takes
over. In other cases, e.g.,, machine vision, Michigan is emerging as a leader; in robotics
— particularly complete systems — the state is also doing well. The vision of a

southeastern Michigan “Automation Alley” is increasingly plausible.

Flexible systems demand flexible delivery. JIT methods, discussed under
Manufacturer-Supplier Relations above, are being closely studied to determine the extent
to which frequent modifications of 10- and 20-day build schedules are necessary; the
answers reached by each OEM will have a substantial effect on the degree of flexibility

demanded of various parts producers.
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Increasing use of aluminum rather than iron castings is about to be accompanied by
major technological shifts within aluminum casting, away from permanent molds and
toward lost foam and similar processes that aim at smoother and more repeatable sur-
faces, more cast details, and hence less subsequent machining time. Mastery of lost foam
technology could speed conversion to all-aluminum engines, with Michigan impacts al-
ready noted in Automotive Materials above.

Among the keys to more flexible assembly is the emergence of adhesive bonding to
replace some welding operations. Use of galvanized and zinc-coated steels and of plastic
composites can be expected to increase the trend to adhesives. This will have potentially
serious impact on Michigan producers of welding guns and other equipment, and cut

electricity demand considerably.

The data communications requirements of flexible systems present a major chal-
lenge to the state’s many machine tool companies as well. Nearly 30% of 1986-92
automotive automation spending will be in the communications area, as machines and
islands of automation are joined together and with management information systems into
true CIM. Yet the state’s two largest machine tool companies employ 38 programmers
between them; clearly, the missing link in these companies’ systems capability is in
software skills. Michigan firms, many of which began as tool, fixture, or die builders
and later made the move to dedicated transfer machines, got good at meeting OEM pur-
chasing departments’ low-bid and fast-delivery demands (often producing to OEM-supplied
process specs) but not at supplying leading-edge technology. Meanwhile, European and
Japanese machine tool makers — many owned by auto OEMs — were used as
laboratories as well as job shops. This explains the increasing import share in flexible
systems, as well as one U.S. OEM’s recent equity purchase in a European-based

automotive machine tool company.

Tooling firms are going to have to move quickly into NC and CAD/CAE if quality and
productivity are to improve. Smaller outfits are likely to lack the skills and capital to
make the move, and those that survive may do so by forming consortia in which some
concentrate on providing CAD/CAE services, others on prototype tooling, others on NC
machining, and still others on construction and tryout.

Activities in tooling may also influence the rate and extent of plastics usage in parts,
skins, and space frames. Though tooling costs for plastics are only 40 — 60% as high as
for steel parts, there is a chance that a new stamping die production method based

on casting rather than machining may reduce or eliminate the tooling cost gap.
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Finally, it must be noted that these and other emerging flexible technologies will
have implications for facility size, capacity, and location. If programmable automation
really achieves economic production at sharply lower volumes than today’s dedicated
lines, it could signal the breakup of large centralized parts plants. That would spell
trouble for Michigan’s many regional foundries and engine, stamping, and transmission
plants. On the other hand, more and more vehicles may be produced in low-volume runs,
making it impossible to justify multiple sets of tools for decentralized part/module produc-

tion at or adjacent to most assembly plants.

AIM PROJECT RECOMMENDATIONS TO THE STATE

In the very large and turbulent arena of auto in Michigan, there is obviously much to
do. The body of this report contains hundreds of what might be termed micro-
recommendations for State and local government, company, and trade union action. We
recognize that for each party, and perhaps especially for the State, it is not easy to set

priorities and invest limited resources.

In the pages that follow, we identify twenty fronts of State activity that we believe
are proper priorities. Success on these fronts is most likely to secure or expand industry

opportunities for Michigan citizens, communities, and companies.

We possess no realistic way to “cost” these efforts, but the nascent strategic plan
they represent would obviously require a major investment hy the State. We believe such
investment is justified. Indeed, we call these recommendations strategic because we think
their successful execution will bring a high rétum to the Michigan economy. Just as in-
tense competition has compelled industry to unprecedented investment, so State govern-
ment is similarly challenged.

We also acknowledge that even a selective effort on some of these twenty fronts
would exert heavy pressure on the current staff capacities of the State. We hope State
government will continue to add able staff who work with the industry, for we believe that
in this area expanded public employment is a very sound investment. We also think it is
time to seek support and closer cooperation from industry. The AIM Project, itself, may be
a good example of such partnership.
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We see these Recommendations as a “living document” constantly evolved by un-
folding events and a continuing dialogue with the automotive industry and all its Michigan
stakeholders. That dialogue should be lively. We are aware that some of our recommenda-

tions are unusual in their specificity. The times require candor, and action.

AIM RECOMMENDATION I: WORK TO SECURE EXISTING MICHIGAN
ASSEMBLY PLANTS BEYOND CURRENT PROGRAMS

This should be the State’s most important single front of activity.

Most Michigan assembly plants house currently healthy young programs or have
been scheduled in solid company plans for successor prograrns. Thus it is possible to focus
State attention on those few assembly plants currently at risk. Let there be no complacen-
cy regarding the others, however. The auto industry is volatile as never before. The
proposed AIM method for monitoring the prospects of each Michigan assembly plant
should be improved, and this rough tool must never be seen as a substitute for regular,
candid discussions between the Governor, the Commerce Director, and the senior leader-
ship of the Big Three.

We have identified four Michigan auto assembly plants at high risk in the 1986-92
period and thus a priority for State attention. These are: ’

General Motors CPC Pontiac Plant 8: The risk can be redeemed by the contemplated
siting of the GM80 program there. The State should work to consummate that investment

and provide programs and planning that will assure a major contribution to the program

from suppliers in Michigan.

General Motors BOC Clark-Fleetwood: This aged, landlocked, split complex presents
serious difficulties. It is an important source of employment for Detroit. The State should
work with GM and with the City of Detroit to develop a post-1990 plan that will preserve

at least some of the job-generating potential of the two sites. One possibility may be as-
sembly of a low- volume niche vehicle less compromised by the configurations of Clark-
Fleetwood. Another may be rededication to component fabrication within or external to
GM. A third, but expensive alternative, is clearance of the sites for presumably less job-
intensive new projects, an option preferable only to mothballing.

Ford Wayne and Dearborn Assembly: The two Ford assembly facilities at risk are best

addressed with a coordinated strategy. As we argue in the Report, the Wayne Assembly

plant building Lynx/Escort has a good reputation within Ford, but houses an import-
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vulnerable program with a secure future at best through 1891. The longevity of Dearborn
Assembly, the stressed keystone of the once-mighty Rouge Complex, may determine the
ultimate future of most of the 16,000 jobs still at the Rouge.

The State should set an objective of maintaining high-employment, highly Michigan-
linkaged assembly programs at each site well into the 1990s. What those programs might
be, their allocation between the two facilities, and their potential ties to other Ford or Ford-
related capacity in Michigan would clearly be determined primarily by Ford’s evolving
global strategy. The contingencies of market size and segmentation, and Ford’s an-
ticipated market share, future production efficiency, labor relations and so forth will deter-
mine what ‘successor programs are at least candidates for one or either of the two
facilities. We think there might be a number of viable combinations. Posing the State’s ob-
jective to Ford and the UAW now, and evolving a variety of plans for the State’s participa-
tion in and contribution to extension of high-volume Ford assembly in southeastern
Michigan will, we believe, provide the best possible context for eventual success. Such an
approach may also be the best way to bring Alpha to Michigan if that project becomes a
production program.

AIM RECOMMENDATION II : PURSUE NEW VEHICLE PROGRAMS OF U.S.
AUTO MAKERS THAT. WILL REQUIRE GREENFIELD ASSEMBLY
FACILITIES ‘

From the public viewpoint, adaptive reuse of existing major assembly facilities is to
be preferred as the ledst-social-cost path to continuing auto employment and tax
base. Buick City, Dodge City, and Lansing Assembly are excellent examples.

As assembly technology rapidly evolves, however, some of Michigan’s older plants
may not remain viable, and the number of U.S.-based vehicle programs may exceed the
stock of U.S. assembly facilities.

The State should constantly monitor the forward plans of the auto makers to iden-
tify new vehicle programs and siting plans. As the market becomes more segmented and
as niche and near-niche cars proliferate, these plans will become more complex, especially
as more flexible production and assembly operations permit multiple program production

within single plants.

Within the increased complexity, one factor is certain. The U.S. auto makers will
build new assembly facilities. These huge chunks of investment may not come at the pace
of the past half-decade, but constant State attention to the prospect of major greenfield in-

vestments is essential.
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Unfortunately, greenfield development is expensive, complex, and quite “mobile”
before the siting decision. In the post-Saturn environment, regrettable but inevitably in-
tense inter-state competition for these flagship facilities will increase. The State’s well-
proven capacities as a competitor should' be reinforced with a larger staff complement
focused exclusively on these prospects. Michigan’s highly-praised effort on Saturn can

serve as a precedent.
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