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REPORT CONTENT AND ORGANIZATION

This report documents the Surrogate Plant Data Base, covering
typical manufacturing plants and facilities representing the major
types used to produce motor vehicles. This report is organized
into four separate volumes as follows:

o VOLUME I -

INTRODUCTION

Appendix A describes how the surrogate plant data was de-
veloped. It also describes how a manufacturer would plan
for a new component or assembly plant including the staf-

fing functions, personnel requirements, leadtime require-
ments, and cost requirements associated with the planning
of a new component, part, or assembly plant.

Appendix B describes how the surrogate plant data base can
be used to develop estimates of the capital cost impacts
of developing new facilities or modifying existing facili-
ties. It includes a summary of capital cost impact data

on 39 automotive manufacturing plants Plus a surrogate
Plant coding scheme and a method for identifying suppliers
to the automotive industry.

o VOLUME II

Appendix C provides capital cost data for 39 automotive
manufacturing plants broken down by major cost element:
land, building and equipment, plant facilities, machinery
and equipment, and tooling. It also contains a breakdown
of the data by major department in the plant, a summary

of the plant's size (i.e., square footage) by major depart-
ment and a diagram depicting the layout of the plant.,



o VOLUME III

- Appendix D provides operating manpower, manufacturing

plant budgets (i.e., labor, maintenance, utilities, taxes
and insurance expenses), and pre-production and launch
timing charts and expenses for 10 automotive manufacturing
Plants. The information presented for the 10 plants is

representative of the 39 plants included in Volume 11,
Appendix C.

o VOLUME IV

Appendix E discusses the major differences in manufactur-
ing light and heavy duty vehicles in terms of the pro-
Cesses employed and make-up of the plant, and the need to
develop surrogate plant data on medium and heavy duty
truck assembly and component plants. . It includes a list
of plants proposed for initial development.

vi



APPENDIX D
FACILITIES PLANNING DATA: OPERATING MANPOWER,
MANUFACTURING BUDGETS AND PRE-PRODUCTION LAUNCH CHARTS

INTRODUCTION

This volume contains detailed staffing requirements,
manufacturing budgets and pre-production/launch charts for
ten major types of plants used in the manufacture of auto-
mobiles. The data contained in this volume augments the
baseline data on plant manpower and capital requirements
presented in Appendix C.

The automobile manufacturers and suppliers, in their
efforts to produce safe, efficient automobiles, are con-
sidering and implementing a broad range of new technolo-
gies. Implementation of each of these technologies for
future vehicles has major impacts on capital investment,
employment and productivity. Estimates of the magnitude
of each of these impacts can be assessed by using the
manufacturing data contained in this volume and the other
volumes in this report.

To date, the data -in these volumes has been used to
answer a number of questions of concern to government and
industry leaders connected with the automotive industry.
The types of questions that can be answered with these
data include:

. What are the capital expenditures required by
automotive manufacturers to develop fuel
efficient vehicles?

. What is the impact on plant manpower of new
automotive manufacturing and product technology?

. What are the vehicle cost implications of new
automotive technologies?

: What is the required lead time to move R&D
results into production of new technology
vehicles and components?

The data on plants has been developed using a tech-
nique called the "surrogate plant" method. This method
starts with the basic assumption that over time the
inherent economies of scale and efficiencies connected
with different automotive manufacturing techniques have



led to the use of certain standard plant designs and sizes
in the manufacture of different automotive components.
These "typical" ‘plant designs, when aggregated, provide
characteristic per unit manpower and capital requirements
for the automotive industry as a whole. The information
on plants contained in this report has been developed for
Surrogate automotive plants which have typical:

Production levels
Size .

Manufacturing processes
Automation levels
Production flexibility

The surrogate plant is not precisely the same as an actual
Plant of any given manufacturer, but rather typical of the
state-of-the-art of manufacturing facilities of all U.S.
manufacturers for the specific function involved.

Appendix C of this report contains detailed capital,
manpower and area requirements for 39 major automotive

plants.

Although many more types of plants are employed

in the production of motor vehicles, these 39 plants
include operations which account for the vast majority of
value added in automotive manufacture.

This appendix augments Appendix C by providing three
types of manufacturing data:

Detailed analysis of manpower b lant and
organization. This analysis accounts for each
employee by department in the plant.

*Manufacturing budgets. Manufacturing expenses
for each plant.

Pre-production and launch information. Planning,
volume levels, manpower requirements and expenses
for the pre-production and start-up phase of each
plant.

The information is provided for ten major automotive
facilities that include all the major categories of
automotive plants. Plants covered are:

Car assembly plant

Body stamping plant

Four-cylinder engine plant
Front-wheel-drive automatic transaxle plant
Front-wheel-drive manual transaxle plant
Brake plant



Steering plant
CV joint plant
Suspension plant
Iron foundry

The rest of this introduction further describes the
specific data contained in each section of this appendix.

OPERATING MANPOWER

This section contains a detailed schedule of direct
and indirect manpower required to operate each type of
Plant. Direct labor includes hourly employees who perform
manufacturing operations which further the physical pro-
gress of the product and indirect labor includes salaried
and hourly employees who perform work supporting produc-
tion, such as equipment and facility maintenance, produc-
tion control, supervision, quality control, etc.

Manpower requirements are first summarized by the
following departments:

. Plant manager

Plant protection
Medical

Controller

Quality control
Production control
Manufacturing engineering
Personnel

Product engineering
Production

Union.

Then for each department details on the number of people
in each salaried position and hourly position are speci-
fied.

MANUFACTURING BUDGET

This section provides a detailed manufacturing budget
for each of the plants. Labor charges and depreciation
are derived from the capital and labor regquirements
presented in Appendix D and Appendix E. 1In addition, this
budget covers other manufacturing costs including:

R Maintenance

. Perishable tools .
. Spoilage

S Utilities

. Supplies

Taxes and insurance.



The budgets are presented with fixed and nonvariable
expenses, which do not change with production volume,
separated from variable expenses, which do change with
production volume.

PRE-PRODUCTION AND LAUNCH COSTS

Pre-production costs can broadly be defined as the
Ccosts absorbed to bring a new model car/truck to produc-
tion or the advance cost to expand production of an
existing product or component. Costs include manpower and
facility resources from program inception up to but not
including the car/truck or component manufacturing
launching. Costs covered include:

. Research and development costs
. Styling costs

. Product engineering costs

. Manufacturing engineering costs
. Pre-production plant costs

R Manufacturing plant costs

In the section of this appendix on pre-production and
launch costs a pre-production program timing chart is
provided for three types of vehicle changes:

. Minor change
. Major reskin
. New product or new plant

The timing chart shows the scheduled time for all
activities connected with pre-production and includes:

o Research and development
. Styling
. Product design

Die model construction
Emission development testing
Manufacturing engineering
Manufacturing plants
Production launching.

Then for each plant a separate timing chart is
provided that details the new plant-related pre-production
work. This covers:

Architecture/engineering _

Site development

Building construction

Plant layout

Equipment installation and tryout
. Launching.



For each plant manpower requirements by week are also
provided.

Launching costs can be defined as the added cost to
bring a new model car/truck to full production. Launching
costs start on the first day of production and continue
until full line speed or capacity is achieved. Launching
covers a total range of plant costs and can include:

Excess direct labor cost over standard
Excess indirect labor cost over standard
ExXcess perishable tools

Excess scrap costs

Excess cost of supplies

All other plant excess costs

. Excess fringe benefit costs.

These costs are incurred because the plant is not opera-
ting at its design level during the start-up period.

This report provides charts for each plant, showing the
production rates expected during the launch period. -
Separate charts show direct labor and total labor
requirements throughout the launch period.

A pre-production and launch cost budget is provided
for each plant. These show pre-production and launch
costs due to the manpower and capital required for these
phases. In addition, other manufacturing costs are
estimated including:

5 Maintenance materials )
o Perishable tools

. Spoilage

. Utilties

& Taxes and insurance

. Supplies.
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