CONTRIBUTION OF TOYOTA TO THE ECONOMIES OF FOURTEEN
STATES AND THE UNITED STATES IN 2003

PREPARED FOR
Toyota MoTOR NORTH AMERICA, INC.

BY

EconoMics AND BUSINESS GROUP
CENTER FOR AUTOMOTIVE RESEARGH




-
iy |

g

N #ig=mmb 4 'J:“-if.i” #hd
g e e () S
= o D - i

b oy »
. » [
. ' e et ™
- i

—

T | |'u, !-IFi“

e

1’

Fl e

i N

ol o e
e
-—

il - -

g W

o ————— ram— —— . gy . i~ .
e 1" ; gt F” el B o = A '... . P Eee = A |
Ty E T "r-r # Bl
" b - T L
12 - . e K
0o . | b= 5
b

3B N - L T -

¥ - 3 - o=

'”' L) |.|
e} .

_|l| lhh ‘l

g lihl:l ||

. H’ | Ir' _II :
{ i‘f' Ll # ;: it 8
' iﬁn By E

Ifll i




Executive Summary

In 1957, Toyota Motor Sales U.S.A., Inc. set up a small dealership in Hollywood, California. By
1875, Toyota became the best selling import brand in the United States. In 1986, Toyota began
manufacturing operations in the United States with General Motors at a joint-venture
manufacturing facility in Fremont, California. In 2004, Toyota sold just over 2 million vehicles in
the United States.

This study has two distinct purposes: (1) to estimate the employment and economic
contributions of Toyota’'s manufacturer-related operations (defined in this analysis as:
manufacturing, marketing, distribution, research, development and design, headguarters, and all
other operational activities within the company) and dealer-related operations to the nation as 2
whole and fourteen individual states, and (2) to forecast an estimate of the employment and
economic impact of the recently announced vehicle manufacturing facility in San Antonio, Texas
to the economy of the State of Texas.

These estimates were derived using the latest version of a state-of-the-art economic model with
direct employment and compensation inputs (as of December 31, 2003) supplied by Toyota
Motor North America. For manufacturer-related activities in 2003, Toyota directly employed
29.135 people, compensated at $1.9 billion, while an additional 74,060 people were employed
selling and servicing new Toyota vehicles and compensated at $2.6 billion (see Table 2.9 on
page 26 for further details).

= An estimated 386,300 private sector jobs. and $14.4 billion in annual compensation, are
generated by Toyota's total US. automotive operations, including new vehicle

development and production, along with sales and service of new Toyota vehicles. This
total includes direct employment at Toyota and in its dealership network in the United
States. The total also includes intermediate, or supplier, employment and spin-off jobs
that are created as a result of the spending of Toyota's direct employees and their

suppliers in the United States.

= The direct, intermediate, and spin-off employment generated by Toyota's manufacturer-
related activities, in the United States is estimated to be approximately 211,000 jobs in

the private sector, with an associated compensation of over $8.2 billion.
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» Total direct, intermediate, and spin-off employment generated by Toyota's new vehicle
sales and service of new vehicles in the United States is estimated to be about 175.300

lobs in the private sector, with an associated compensation of approximately $56.1 billion.

» The estimaied forecast direct, intermediate, and spin-off employment in the State of

Texas from the San Antonio assembly facility, once it is fully operational, is

approximately 9,000 jobs, with an expected annual compensation of $460 million.
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Introduction

The motor vehicle industry is the largest manufacturing industry in the United States. Mo other
single industry is linked so much to the U.S. manufacturing sector or directly generates so much
retail business and employment. This study describes the economic contribution of an
important company included in the U.S. motor vehicle industry: the U.S. operations of Toyota
MNorth America.

The Center for Automotive Research (CAR) has estimated the economic contribution to the U.S.
economy associated with the presence of the fotal U.S. (and the separate intermnational)
automotive sector in a number of studies. CAR's most recent estimate of total contribution was
completed for the Alliance of Automobile Manufacturers (AAM) in 2004, and was an important
update of a, prior study for the AAM and the Association of International Automobile
Manufacturers (AIAM) in 2001.7

This report, however, is a first estimate by CAR of the economic contribution associated with a
single automotive firm in the United States. The importance of this study is direcily related to
the importance of foreign direct investiment and operations in the continuing growth of the
overall U.S. automotive industry. The decision by international automakers in the laie 1980s to
manufacture and operate in the United States is largely responsible for the U.S. motor vehicle
industry first recovering, and then maintaining, its fraditional position as the largest national
automotive industry in the world. Toyota clearly was one of the major international automakers
making this decision. This patiern of international investment continues today. A better
understanding, then, of the role of Toyota in the U.S. economy leads fo a better understanding
of the industry as a whole and how it will change in the future and further impact the U.S.
economy.

The current study describes the economic contribution of Toyota's total manufacturing and non-
manufacturing operations in the United States and is divided into two sections. In the first
section of the study, we present a short overview of Toyota's nearly fifty year history in the

United Siates. We also discuss Toyota’s achievements in sales, production, and quality

1 Insiifute of Labor and Industrial Relations, Uiniversity of Michigan and the Center for Autamotive Rezearch. Confribufion of the
ULS. Motor Vehicle Industry to the Economies of the United Stafes. California, New York, and New Jersey in 2003. Prepared for
the Aliance of Automobile Manufacturers, Inc., Ann Arbor, May, 2004.

# Insfitute of Labor and Industrial Relations and the Office for the Study of Automative Transportation, University of Michigzn and
the Center for Automotive Research. Contribution of the Automotive Industry to the ULS. Economy in 1998; The Nafion and fs
Fifty Siates. A Study Prepared for the Alliance of Automobile Manufactursrs, Inc. and the Association of International Automobile
Manufacturers, Inc. Ann Arbor, Winter 2001.
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performance, as well as the potential impact it has had in these areas in the U.S. automotive
industry.

The second section of our study estimates the contribution of Toyota's U.S. operations and
dealership partners to employment and income to the economies of fourteen states and the
U.S. in 2003. The fourteen states analyzed in detail include Michigan, Texas, Ohio, California,
Missouri, Tennessee, North Carolina, Georgia, Alabama, Arkansas, Maryland, West Virginia,
Indiana, and Kentucky. Toyota's economic contribution was analyzed using an economic model
provided by the Regional Economic Modeling, Inc. (REMI) and used by CAR. Additionally, we
use REMI economic model to empirically analyze the additional impact on the Texas economy
of Toyoia's future assembly facility in San Anionio, Texas. The facility’s expected annual
contribution to employment and income in Texas is estimated through 2011.

The data used to perform our research was, in the case of Toyota's U.S. operations, provided
by Toyota. The remaining data on the U.S. economy and the automotive industry was collected
by CAR from a wide variety of publicly available sources.

2 & Center for Automotive Research 2005



Section [; Overview

Toyota began selling vehicles in the Unites States in 1958. Us initial offerings were—apart from
a small number of Toyopst sedans—Land Cruisers. The introduction of the Toyota Corona
sedan in 1965 helped Toyota achieve its first sales success, with total U.S. vehicle sales
amounting to 37,830 units in 1966. Figure 1.1 illustrates Toyota's complete U.S. sales history.
Toyota’s sales recently peaked at just over two million units in 2004 when the company reached

an all-time U.S. light vehicle market share of 12.2 percent.

Figure 1.1: Toyota U.S. Sales: 1858 — 2004
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end the 1956 Marke! Data Book, Aufornofive News January 70, 2005 U5, Light Vehicle Sales
by Make p. 49— 57.

Toyota has been manufacturing vehicles in the United States for nearly twenty years. Toyoia's
LS. production began in 1986 with a joint venture with General Motors in the NUMMI (New
United Motor Manufacturing, Inc.) operation in Fremont, California. Toyota's first fully owned
U.S. assembly facility, located in Georgetown, Kentucky, began producing the Toyota Camry in
1888. Figure 1.2 illustrates Toyota's U.S. vehicle production history. As can be seen, Toyota's
U.S. production has risen steadily to a record level of 1,155,803 units in 2004. As table 1.3
shows, this production level will continue o grow when Toyota's San Antonio, Texas assembly
facility begins producing the Toyota Tundra in 2007 at a capacity level of 150,000 units.

3 & Center for Automotive Research 2005



Figure 1.2: Toyota U.S. Production: 1986 - 2004
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Sources: Autormotive News January 10, 2005 North Amenica Car and Truck Production p. 54
Automotive News 100 Year Almansc and the 1998 Market Defa Book, Ward's Yearbooks
1986 — 1990,

Table 1.2 shows that Toyota also builds engines in the United States. In fact, Toyota built about
300,000 more engines than vehicles in the United States in 2004—exporting many engines to
its assembly operations in Canada. Almost 18,000 Toyota employees were reporied at its
assembly and engine operations in 2004. Not all of these employees, however, were engaged
in manufacturing at these sites, and as section 2 of this study shows, total Toyola U.S.
employment exceeded 29,000 in 2003. Many employees work in such non-manufacturing
operations as research, development and design, marketing, administration, purchasing, port
sarvices, warehousing, and other corporaie duties. As table 1.3 shows, Toyota has announced
that it will add 2,200 U.S. manufacturing jobs by 2007. Most of these jobs will be located at a
new assembly plant in Texas—which is a special focus later in this study.
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Table 1.1: Toyota U.S. Motor Vehicle Assembly Facilities

Product | Employment Pr n%i?.::::ion
. Fremont, CA (MUMMI) Vehicles 4254 311,452 ..
Georgetown, KY (Assambly) . Vehicles 7,000 470,292 -
Princeton, 1M Vehicles 2,400 184 673
Princeton, IN 2 Vehicles | 2.200 189,375
Total 15,854 1,155,792

Seurces: Toyots and The Cenfer for Automofive Ressarch. The Contabufion of the
International Aute Secforto the U.S. Economy: An Updafe. A study prepared for the
Azzociation of Internations! Autormobile Manufaciurers, Inc.. Ann Arbor, March, 2005.

Table 1.2: Toyota U.5. Motor Vehicle Powertrain Manufacturing Facilities

2004
Froduct Employment Production
‘ Georgetown, KY (Enging) Engines 204 505,520
Huntsville, AL Engines 350 107,031
3 Engine & 456 231
| Buffalo, WV T G320 389,859
‘ Total 2084 1,468 641

Zources: Toyots and The Center for Autamslive Ressarch. The Contnbution of the
Intermational Aute Sedclor to the U 5. Economy: An Update. A sfudy prapared for the
Associgtion of International Aufomobile Manufacturers, Inc., Ann Arbor, March, 2005.
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Table 1.3: Toyota Planned Facility Additions and Expansions

| S Eﬁ-rdpcll:;rﬂslgt CQLE:I;te
Toyota Motor Mam—Jfaciurlng, Texas, Inc. TX 2,000 2007
Toyota Motor Manufacturing, Alabama, Inc. ! AL 300 2005
Toyota Motor Manufacturing, West Virginiz, Inc ‘ Wy 150 2008
Bodine Aluminum, Inc. | TN 220 2007
Toyota Technical Center, U.5.4., Inc. M 400 2010
Toial 3.070 |

Sources: Toyofa and The Center for Automotive Research. The Contribution of the Intemmations! Aufo
Ssctor to the U5, Economy: An Update. A study prepared for the Asseciation of Infemsational

Aulomebile Manufacturers, Inc., Ann Arbor, March, 2005

A relative comparison of Toyota per-employee payroll is given in figure 1.3. The Toyota 2003

U.S. average of $63,872 per employee is based on information collected from the company for

this study and compares quite favorably to the overall average of $63,825 for all motor vehicie

producers surveyed by CAR in 2004. The Toyota and motor vehicle company averages are

well above averages in such indusiries as insurance, durable goods manufacturing, and the

financial sector (as reporied by the U.S. Department of Labor's Bureau of Labor Statistics). In

fact, the average U.S. job in 2003 provided only $26.902, well below 50 percent of Toyota's

average compensation level.

o
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Figure 1.3: 2003 Average Annual Salary (U.S.)
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Sources: Toyota., and The Center for Auformolive Research. The Coniribution of the
International Auto Secfor o the U.5. Econoemy: &n Update. A study prepared forthe
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the Bureau of Labor Ststistics hitp#www. bls gow/ces/. Total Private Series
CEUDS00000004, Manufacluring Sernes CEL3000000004, Durable Goods Seres
CELIZ100000004, Motor Vahicles Ssrss CEU3133610004, Motor Vehicle Parts Serez
CEU3T33630004

Toyota is well known for its lean manufacturing practices, which almost every other automaker
has attempted to adopt. Philosophies that stress the elimination of waste throughout the Toyota
system and constant improvement are characteristic of Toyota operations in manufacturing and
non-manufacturing. Figure 1.4 illustrates the total Hours Per Vehicle (HPV) of manufacturing
labor input (a total of hours used in vehicle assembly, engine and transmission assembly, and
stamping of major vehicle body panels). as reported in the well-respected Harbour Report
(Harbour and Associates, Inc.), over the last five years. Harbour's HPV analysis is the most
reliable manufacturing productivity comparison available for the North American auto industry.
The HPV for Toyota, as well as a composite figure for the other major automakers producing

vehicles in the United States, is shown for the last five years.

Toyota's HPV slightly increased during the four-year period from 1999 to 2002, to a level of 32
HPV. as the company produced more complex and higher content vehicles in North America. In
2003, despite the increasingly higher content and greater complexity of its product mix, Toyota's
HPV improved to a level of 30 HPV. During the entire timeframe of the comparison, Toyota has
maintained productivity levels that were notably higher than the average level of the rest of the

& Center for Automotive Ressarch 2005



industry. The importance of Toyota's productivity demonstration in the U.S. economy isn't, of
course, restricted to the auto industry which uses Toyota's performance as a standard
benchmark for improvement. Many companies throughout U.S. manufacturing and, indeed. in
the service and retail sectors, also benchmark Toyota and its practices for productivity
improvement. The U.S. economy has recently experienced strong, almost historic, productivity
growth in recent years. Although the source of this growth can be partially attributed to the
greater use of information technology, some observers also point out the competitive effect of

new intemational competitors such as Toyota on the entire U.S. economy.”

* Spear, Steven, and Brown, H. Kent "Decoding the DNA of the Toyota Production System.” Boston: Harvard Business Review.
ZeptiOct 1999 Vol 77, lssue. 5.; Spear, Steven “Leamning fo Lead at Toyota” Harvard Business Review. Boston: May 2005 Vol
82, lssue. 5. Furman, Cathie “Implementing a Patient Safety Alert System™. Nursing Economics. Pitman: Jan/Feb 2005 Vol. 23,
lssue 1.; Elsey, Bamry “The Training and Development of Kazen and Technology Transfer Instructors in the Toyota Corporation:
A Practical and Conceptual Perspective in Human Resource Development’. Training & Management Development Methods.
Eradiord: 2001 Vol. 15, lszue 4. Kasul, Ruth A., Motwani, Jaidesp G_ “Successiul Implementation of TPS in a Manufactunng
Saffing: A Case Study”. Industrial Management + Data Systems. Wembley: 1897 Vol. 97, lssue 7.; Gross, John M., Mcinnis,
Fenneth B. *Kandan Made Simple Simple: Demystifying and Applying Toyota’s Legendary Manufaciuring Process.” New York:
ANACOM, 2003 Besser, Teny L. “Team Toyota: Transplaniing the Toyota Culture to the Camry Plantin Kenfucky”, New Yorik:
Stste University of Mew York Press, 1996.; Womack, James P, Jones, Daniel T, Roos, Daniel “The Machina That Changsd the
World: The Story of Lean Production”. New York: Harper Collins, 1990.; Liker, Jeffery “The Toyota Way: 14 Management
Principles From Tha World's Greatest Manufacturer” New York: McGraw-Hill, 2004.; Taiichi, Ohno "Toyota Production Systen
Beyond Large-Scale Producfion” New York: Productivity Press, 1988,
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Figure 1.4: Harbour Total Hours per Vehicle Toyota vs. Rest of Industry (ROI)
Productivity Estimates: 1999 — 2003
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Sowrce: The Harbour Report 2000 — 2004, Harbour Consuliing.

The high levels of productivity achieved by Toyota's U.3. manufacturing operations are
produced jointly with the high quality of its products. Figure 1.5 illustrates the well known 1QS
(Initial Quality Study) results from the highly-regarded independent firm, J.D. Power and
Associates. The number of problems reported per 100 vehicles in the first 90 days (PP100) is
shown for all non-luxury vehicles sold in the United States, as well as Toyota Division vehicles
(not including Lexus), during 1998-2004. Alihough the overall industry has posted impressive
improvements in quality during this time period., Toyota has maintained its lead in quality.
During the seven-year period analyzed, Toyota's PP100 score has decreased from 162 to 104,
an improvement of over 35 percent. While the industry as a whole has improved its quality
performance, Toyota has been able to maintain an advantage during the timeframe of our
analysis. Once again, the demonstration of such performance has most probably led to areater
emphasis on guality throughout the U.S. economy, with benefits for millions of autometive and

non-automotive consumers.

i
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Figure 1.5: Non-Luxury Vehicles Problems per 100 Vehicles: 1984 — 2004
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Source: J.D. Power and Associstes Initial Quality Study (1Q5) 2004,

While Toyota has set a moving standard in world class manufacturing productivity and quality, it
has also made a corporate commitment to setting another standard in environmental technology
in motor vehicles. For example, the Toyota Prius, the best selling hybrid electric vehicle in the
world. has now become an international symbol of marketable “green” vehicles and continues to
generate high levels of demand. The "Greenest Vehicles” list from the American Council for an
Energy Efficient Economy (ACEEE) is reproduced in table 1. 4. The list takes fuel economy and
engine emissions into consideration when ranking vehicles using a “Green Score.” Toyota

placed four vehicles in the top ten; three of the top six “greenest” vehicles are Toyotas.

In addition to reducing fuel consumption and engine emissions, Toyota has dedicated itself to
protecting the environment by producing its vehicles in environmentally friendly facilities. For
example, in the last six years Toyota has achieved a 50 percent reduction in landfill waste from
its manufacturing facilities, and two of its plants, in West Virginia and Alabama, send less than 5
percent of their waste to landfills. In a merging of “green” vehicles and production facilities.
Toyota recently announced plans to produce a Camry gas-eleciric hybrid at its environmental

award-winning manufacturing facility in Kentucky.

10 @ Center for Autamotive Ressarch 2005



Table 1.4: American Council for an Energy Efficient Economy Greenest Vehicles
for 2005 List

: = 3 Emission MPG: MEG: Green

Make & Model Specifications Standard * City Hwy | Score

| Honda Civic GX 1.7L 4. auto CVT [CHG] BZEV 30 34 57

| Honda Insight 1.0L 3, auto CVT SULEV I 57 56 56
Toyots Prius 1.5L 4, auts CVT | PZEV &0 51 53

| Honda Civic Hybrid 1.3L 4, aute CVT PZEV 47 48 51
Toyota Comlla 1.8L 4, manual ULEV I az 41 | 44
Toyota Echo 1.5L 4, manuzl Tier2bin 9 a5 | 42 43
Nissan Sentra 1.8L 4, manual PZEV 28 35 42
Honda Civie HX 1.7L 4, manual ULEV 36 44 42
Pontiac Vibe / Toyota Matrix © __1.8L 4, manual ULEW I 30 35 41
Mzzdz 3 : ] 2.0L 4, manusl PFEV | 28 35 41
Ford Escape Hybrid 2.3L 4 _auto CVT PZEN | 28 3 40
Ford Focus/ Focus Wagen 20L 4, manuzl | PPN | 28 35 40
* Cerain other configurations of these models {with different ransmissions or meeting different emissicn standards) score
_meariy as well

" Comgressed natural gas (CHG) vehicle fusl sconomy given in gassline-equivalent miles per gallen.
* These vehicles are "bwins” — the same base medsl camrying different names.

Source: Amencan Council for an Energy Efficient Economy. The Gresnest Vehicles of 2005, accessed on
March 28, 2005 st bitpYvww. greensrcars.com' 2green hfmi.

In summary, a company can contribute to an economy in many ways beyond its level of current
employment and income, or the employment and income it might generate at other firms.
Economists have recognized innovation, productivity performance, and the inherent value or
quality of products as major benefits of a company’s contribution—especially when it provides a
model to other firms to emulate within an industry or throughout an entire economy (even if
forced only by competition). In recent years, the value of environmental performance and
example has certainly been more recognized and valued. Our study will seek to correctly
estimate the employment and income benefits of Toyota's current contribution to the economy.
But it is likely that Toyota's other indirect contributions mentioned above may dwarf even its
sizable employment and income effects because of its increasing influence on so many sectors

of U.5. economic activity.
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Section li: The Economic Impact Analysis

The economic impact analysis is divided into three parts. The first part details the economic
contribution of Toyota Motor North America and its direct subsidiaries’ U.S. operations to the
economy of the United States and also specifically the states of Michigan, Tennessee, Ohio,
California, Missouri, North Carolina, Georgia. Texas, Alabama, Arkansas, Maryland, West
Virginia, Indiana, and Kentucky. Results in this part include national and regional analyses of
the economic contributions attributed to the manufacturing, marketing, distribution, research,
development and design, headquarters, and all other operational activities within the company.
For simplicity, all of these activities will be referred to in the report as manufacturer-related
operations. These aclivities constitute the complete operations of Toyota Motor Morth America
(Toyota), a vehicle manufacturer and sales firm, in the United States. The second part, referred
to as dealer operaiions, takes a detailed look at Toyota’s new vehicle dealers and their
economic contributions throughout the same fourteen states and the country as a whole. The
third part of the report forecasts expected additional contributions to the Texas state economy
resuiting from the construction and subsequent assembly operations of the recently announced

assembly facility being built in the San Antonio region.

This is the first detailed national and multiregional automotive industry economic impact
simulation and analysis based on the North American Industrial Classification System (NAICS)
method of categorizing industry jobs—the U.S. government standard first formulated in 1997
and fully implemented in 2001. Previous studies have been based on the Standard Industrial
Classification (SIC) system, which classified jobs within industries and industry sectors in very
different ways than the NAICS. Therefore, it will be difficult, if not impossible, to compare
results in this analysis with previous reports published by the Center for Automotive Research or
other research organizations which employed the SIC system in their analysis. The change
from SIC 1o MAICS has enabled researchers to capture a much more accurate and detailed
picture of employment within the automobile industry, and to report—with a greater level of
confidence and detail—the number of jobs and amount of compensation attributable to the

activities related to automobile manufacturing in the United States.
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Vehicle Manufacturer Activities

The tables in this section detail the estimated employment and income contributions by Toyota's
U.S. manufacturer-related operations to the private sector economies of the fourteen states and
country as a whole as of December 31, 2003. The estimates of employment are broken out by
direct employment (people employed directly by Toyota), intermediate employment (people
employed by suppliers who supply Toyota and the suppliers who supply them). and spin-off
employment (expenditure-induced employment resulting from spending by direct and

intermediate employees who earn an income as a result of Toyota-related activities).

Employment and income estimates are derived from analyses using a regional economic model,
supplied by Regional Economic Models, Inc. (REMI), of Amherst, MA. The model and
methodology used will be further discussed in a later section. Direct employment data was
provided by Toyota. with the intermediate and spin-off effects generated by the model. Direct

employment data included white- and blue-collar job classifications.

Complete U.S. manufacturer-related operations employment and payroll data supplied by
Toyota totaled 29,135 employees who were compensated over $1.86 billion annually, as of
December 31, 2003. The employment and payroll data was coded according to NAICS into six
categories for input into the model—motor vehicle manufacturing (category numbers: NAICS
3361-3363), management of companies (NAICS 551), professional, scientific and
technical services (NAICS 541), securities, commodity contracts and investments (NAICS
523), warehousing and storage (NAICS 493). and wholesale trade (NAICS 42). The mofor
vehicle assembly data is netted for production at the New United Motor Manufacturing, Inc.
plant (NUMMI). a joint venture between Toyota and General Motors which builds Pontiac Vibes
for GM. along with Toyota's Corolla and Tacoma. GM's share of NUMMI production is slightly
less than 19 percent. Subtracting 19 percent off the total employment and payroll at NUMMI
provides us the net employment and payroll necessary for production of Toyota vehicles at the

plant.

As can be seen in table 2.1, there are 74,860 intermediate jobs resulting from Toyota's direct
employment. The sum of employment in the direct and intermediate categories totals 103,795
total jobs. Adding in the spin-off jobs associated with spending (from the people who work in
the direct and intermediate jobs) resulis in another 107,205 jobs, bringing the total jobs
associated with Toyota’s automotive activities in the United States (direct plus intermediate plus
spin-off) to 211,000 jobs. The ratio of total jobs created (direct plus intermediate plus spin-off)
to direct employment equals the employment multiplier of 7.2 (211,000 + 29,135). This can
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either be interpreted as: (1) there are 7.2 jobs in the U.S. economy for every job at Toyota, or
(2) there are 6.2 additional jobs in the U.S. economy for every one job at Toyota (1 direct job +
6.2 additional jobs).

Table 2.1: Total Contribution of Toyota's Manufacturer-related Operations
to the Private Sector Economy in the United States, 2003

Manufacturer-
related
Employment
Direct 29 135 '
Intermediate 74.660 |
Total (Direct + Intermadiate) 103,795
Spin-off 107,205
Total (Direct + Intermediate + Spin-off) 211,000
Multiplier: {Direct + Intermediate + Spin-offj/Direct 7.2
Compensation (Sbillions nominal) & 265
Less: transfer payments _0.754
Lezs: social insurance contributions 0845
Less: personal income taxes 4225
Equals private disposable personal income (Shillions
nominal) 5642
Contribution as % of total private economy
Employment 0.13
Compensation i 0.09 |

Compensation in the private sector associated with the total jobs (direct plus intermediate plus
spin-off) amounts to over $8.2 billion. Afier accounting for transfer payments, social insurance
contributions, and personal income taxes, the private disposable personal income (or personal
income after taxes, including transfers) is over $5.6 billion in 2003.

To put the compensation and employment numbers in context, the direct, intermediate, and
spin-off jobs associated with Toyota's U.S. manufaciurer-related operations account for 0.13

percent of employment in the entire U.S. economy and 0.09 percent of total U.S. compensation.

Table 2.2, provides a more detailed look at the intermediate and spin-off employment
associated with Toyota's manufacturer-related operations. In the intermediate employment
category, there are 74,660 jobs spread across numerous manufacturing and non-manufacturing
industries. As discussed earlier, the intermediate category captures the employment necessary
to satisfy Toyota's demand for the materials and services it neeads to design, produce and sell
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motor vehicles. This can be broadly considered Toyota’s U.S. supplier network. This supply
network consists of the suppliers who supply parts and services directly to Toyota along with the
suppliers who supply the basic materials and services to Toyota's suppliers. Some of these
companies supply basic commaodities and can be 3 - 4 steps or more removed from the vehicle

design and manufacturing process; however, they are caiegorized as suppliers of Toyota.

Table 2.2: Intermediate and Spin-off Employment Contribution of
Toyota’s Manufacturer-related Operations in the U.S., 2003

Intermediate Spin-off

Manufacturing 14,720 22,739
Primary metal mig 2154 2,069
Fabricated metal prod mifg 3134 2.519
Mator vehicle mig 2,544 6,185
Plastics, rubber prod mig 1,365 1,189
Other Manufacturing 5,523 10,778

i
Non-Manufacturing 59,840 84,466
Professional and Technical Services 10,530 4,365
Administration and Services 10,250 1,720
Wholeszle Trade 6,158 3,808
: Retail Trade 5,334 16,566
. Transportation, Warehousing 4. 048 2,919
Finance, Insurance 5,167 4333
Management of Companies 2523 B71
Other Services (excluding Government) 4 950 9 281
Other Non-Manufacturing 10,971 39,603

Total | 74,660 107,205 |

Note: Due to rounding, columns or rows may not sum exactly

As shown in table 2.2, we find 14,270 intermediaie jobs in the manufacturing sector, mostly in
the obvious industries necessary to produce automobiles—such as 2,154 jobs in primary metal
manufacturing, 3,134 in fabricated metal products manufacturing, and 1,365 in plastics and
rubber products manufacturing. Additionally, this category contains another 2,544 people who
are involved in motor vehicle and paris manufacturing. These people are manufacturing the

motor vehicles and parts necessary to produce the parts and services demanded by Toyota and
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do not include any of the 29,135 people directly employed by Toyota. There are an additional
5,523 people employed in miscellaneous other manufacturing industries.

The bulk of the employment in the intermediate category is in the non-manufacturing sector,
which fofals 59,940 jobs. Industries within this category are not nomally thought to be
associated with automobile manufacturing in such high numbers. However, as a resuit of the
separation of the complete vehicle design and parts manufacturing processes from within the
automobile manufacturing company to the supplier sector—an area in which Toyota has been at
the forefront since its establishment in the North American market—many more distinct
industries have become major suppliers to the automobile industry. Industries of note in the
non-manufacturing category are professional and technical services which employ 10,530;
administration and services— 10,250 jobs: wholesale trade— 6,158 jobs; and finance and
insurance— 5,167 jobs. These large supplier indusiry totals also reflect Toyota's major sales,
administrative and finance activities in the U.S. vehicle market.

In table 2.2 we also show 107,205 total spin-off jobs associated with Toyota's U.5. automobile
manufaciuring operations. These are expenditure-induced jobs, created as a result of spending
by the people employed in the direct and intermediate categories. As could be expected, a
large portion of the spin-off jobs are in the non-manufacturing sector of retail trade, which
employs 16,566 people. When employees use their paychecks to purchase a wide range of
goods including electronics equipment, clothing, food, even new automobiles, employment is
created to supply their demands. Table 2.2 shows there are 6,185 jobs related to
manufacturing motor vehicles and parts based on the demand of the employees in the direct
and intermediate sectors. This employment number does not include any of the 29,135 jobs at

Toyota which have been accounted for in the direct employment category.

Tables 2.3 and 2.4 detail the varying shares of intermediate and spin-off employment located in
the fourteen states in the study, along with the balance of the United States.

16 & Center for Autornotive Ressarch 2005
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In table 2.5, (the list of U.S. and state totals for direct, intermediate, and spin-off manufacturer-
related employment) California, partially as a result of the large number of people directly
employed by Toyota within the state (9,477), has a significant number of jobs in the intermediate
(14,277) and spin-off (20,602) categories. While California’s employment results should be
expected due to the large number of direct jobs within the state, what was not expected were
results in other states with relatively few direct jobs. For instance, Texas, with 56 total Toyota
employees, has 1,801 intermediate and 4,302 spin-off jobs within the state. Significant total job
numbers (though lower than Texas’s) occur in Georgia, while Morth Carolina and Arkansas have
no direct Toyota employees in the state, yet have 3,710 and 1,304 jobs, respectively,
attributable to Toyota's national manufacturing activities. This should not be too surprising for a
mature industry such as automobile manufacturing—which is now established in a large
majority of the states east of the Mississippi River. Direct suppliers and their suppliers have
located throughout the country for a variety of reasons and have a significant effect on the
economies in every state® The states' results primarily reflect the effect of total Toyoia
employment on individual state employment and income. Even in California, the 44,356 jobs
contributed by Toyota arise from not only the California activities of Toyota, but instead from
total U.S. Toyota manufacturer-related activities and employment. Therefore, a multiplier is not
calculated for any individual state—except where a specific investment has been added to the

state, as in the case of the San Antonio assembly plant discussed later in this paper.

£ The Office for the Study of Automotive Transportation, Transporiation Research Institute, and the Insfitute of Lsbor and
industnal Relations, University of Michigan. The Coniribution of the Intemafional Auto Sector o the U.S. Economy. A study
prepared for the Association of Intemational Automobile Manufacturers, Inc., Ann Arbor, March, 1998,
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Automobile Dealers

Automobile dealers associated with selling, financing, and servicing new Toyota cars and trucks
also contribute to the United States and states’ economies. The tables in this section detail the
estimated employment and income contributions by Toyota’s U.S. new vehicle dealer
operations to the private sector economies of the fourteen states and the country as a whole, as
of December 31, 2003, The estimates of employment are broken out by direct employment
(people employed directly by Toyota), intermediate employment (people employed by suppliers
who supply Toyota dealerships and the suppliers who supply them), and spin-off employment
(expenditure-induced employment resulting from spending by direct and intermediate
employees who earn an income as a result of Toyota dealer-related activities).

Complete U.S. dealer-related operations employment and payroll data supplied by TMA totaled
105,785 employees, compensated with over $3.7 billion annually as of December 31, 2003.
The total Toyota dealer employment and payroll data was reduced by 30 percent 1o net out
activities related to used vehicle sales and servicing (non-warranty). The net new vehicle dealer
employees and payroll is 74,060 and $2.6 billion, respectively. The data was coded according
to NAICS category for retail trade (NAICS 44-45) for input into the model. Table 2.6 shows that
74,060 people are employed by the new vehicle side of Toyota dealerships, while another
38.990 jobs are associated with suppliers to the dealerships, across many industries. Finally,
62,250 spin-off jobs are a result of the spending of the employees in the direct and intermediate
jobs. Altogether, this totals 175,300 jobs, with a multiplier of 2.4 ((74,060 + 38,990 + 62.250) +
74,080) jobs in the U.S. economy for every one job at the dealerships, or 1.4 additional jobs in
the U.S. economy for every one job at a Toyota dealership. The multiplier effect for new vehicle
dealers is much lower than the multiplier associated with Toyota's manufacturing activities
because the dealer supplier network is not as broad as that which supports manufacturing, nor
is the compensation for the dealer jobs as high on average as it is for the manufacturing-related
jobs.
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Table 2.6: Total New Dealer Employment Contribution to the
Private Sector Economy, U.S., 2003

T Deslers
Empioyment
| Direct 74,060 |
| Intermediate 38,930 '
Total (Direct + Intermediate) 113,050 |
Spin-off 62,250
Total (Direct + Intermediate + Spin-off) 175,300
Multiplier: (Direct + Intermediate + Spin-offy/Direct 2.4
Compensation ($billions nominal) 6.129
Less: fransfer payments 1630
Less: social insurance contributions 0478
Less: personsl income taxes 0204
| Equals private dispossbis personal incoms {Shillons
| nominal ) 4119
Contribution as % of iofal private economy
Employment 0.10
| Compensation 0.07 |

Compensation for the 175,300 total jobs associated with new vehicle dealer activities totals over
$6.1 billion. Afier subtracling transfer payments, social insurance payments, and personal
income taxes, the private disposable personal income for all people associated with Toyota new
car dealerships in the U.S. totals $4.12 billion.

To put the compensation and employment numbers in context, the direct intermediate., and
spin-off jobs associated with Toyota new vehicle sales, financing, and service account for 0.10
percent of employment in the entire U.S. economy and 0.07 percent of lotal U.S. compensation.

New vehicle dealer employment figures for the fourieen individual states, the rest of the United
States, and national employment results are shown in iable 2.7. Direct dealer employment and
total employment figures (direct + intermediate + spin-off) in the fourteen states closely correlate
to the population of each of the states, as more vehicle dealerships are needed to service larger
populations. However, intermediate employment does not miror the states’ populations.
Rather, as with the manufacturing operations, supplier location is due to factors other than state
population. Therefore, we would not expect to see an even dispersion of supplier jobs across
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the states. Table 2.8 shows that intermediate and spin-off employment resulting from the new
vehicle dealer activities is distributed across a number of major industry divisions. While the
new vehicle dealer activities generate about 12,197 manufacturing jobs, or about 12 percent of
the total intermediate and spin-off employment, the bulk of the employment—88 percent, or
89.043 jobs—are located in non-manufacturing industries. In fact, when the 13,250 jobs in the
retail trade sector are combined with the 74,080 direct jobs, we find that almost 50 percent of all
jobs related to new vehicle dealer activities are in the retail trade sector.

& Center for Automotive Ressarch 2005
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Total U.S. Contribution of Toyota Manufacturer- and Dealer-Related Activities

Table 2.9 sums the combined effects from Toyota’s manufacturing operations (shown in table
2.1), and new vehicle dealer activities (shown in table 2.6), to produce the total effect from all of
Toyota's U.S. manufacturing- and dealer-related operations. Summing direct employment of
103,185 (29,135 manufacturer-related + 74,060 new vehicle dealer operations), intermediate
employment of 113,650 (74,660 manufacturer-related + 38,980 dealer-related), and spin-off
employment of 169,455 (107,205 manufacturer-related + 62,250 dealer-related), produces a
private sector employment total of 386,300 employees. Comparing total employment to direct
employment produces an overall employment multiplier of over 3.7 (386,300 + 103,195),
meaning: (1) there are 3.7 jobs in the U.S. economy for every job at Toyota or its dealers, or (2)
there are 2.7 additional jobs in the U.S. economy for every one job at Toyota or its dealers (1
direct job + 2.7 intermediate plus spin-off jobs). These manufacturer and dealer-related jobs

represent 0.23 percent of all private sector employment in the U.S in 2003,

Table 2.9: Total Manufacturer- and Dealer-related Employment in the U.S., 2003

Mew
Manufacturer Vehicle Total
-related Dealer-
related
Direct 29,135 74,060 103,195
Intermediate 74,660 385390 113,650
Total (Direct + Intermediate) 103,785 113,080 216,845
Spin-off 107,205 62,250 169,455
Total (Direct + Intermediate + Spin-off) 211,000 175,300 386,300
Multiplier: (Direct + Intermediate + Spin-off)Direct T 2.4 3.7
Compensation (Shillions nominal) B.265 6.129 14 384
Less: transfer payments 0754 -0.820 -1.384
Less: social insurance contributions 0845 0476 “Fi21
Less: parsonal income taxes -1.225 -0.904 -2.129
Equszls private disposable personal income
(Ebillions nominal) 5.642 4118 8.760
Contribution as % of total private economy
Empioyment 0.13 010 0.23
Compensation 0.09 0.07 0.16

Note: Due to rounding, columns or rows may not sum exactly

Total compensation for all 386,300 private sector workers associated with Toyota's U.S.

activities is $14.4 billion, which represents 0.16 percent of the private sector compensation in
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the U.S. economy. After netting out transfers, social insurance contributions. and personal
income taxes, the private disposable personal income is 59.8 billion.

Tabie 2.10 sums the combined effects from Toyota’s manufacturing operations (shown in table
2.5). and new vehicle dealer activities (shown in table 2.7). to produce the total effect from all of
Toyota's U.S. manufacturing- and dealer-related operalions across each of the foureen
individual states and nationally.

Fi © Center for Automotive Research 2005
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Texas Economic Forecast

In 2004, Toyota announced it would build an assembly plant to manufacture pick-up trucks near
San Antonio, Texas.” It is expected that 2007 will be the first full year of production at the plani.
This analysis will evaluate the future potential additional economic impact of the Toyota
assembly facility on the Texas state economy through direct, intermediate, and spin-off
employment effects. This forecasted employment is in addition to the existing Toyota-related
employment—as of December, 2003—estimated in the previous section of this report. The
analysis models two basic effects on the state’s economy. The first effect is caused by the
consiruction and equipment investment activities from 2004 through 2007 as the company
builds and equips the plant. The second effect. beginning in 2007, is the operational phase of
the plant. This effect is modeled through 2011. These two effects have been modeled jointly,
with construction phasing in during 2004 and winding down in 2007, the same year the
assembly operations are fully phased in. Therefore, full construction and partial assembly
activities are modeled in 2006, partial consiruction and full assembly are modeled in 2007, with
just full assembly operations commencing in 2008. Toyoia provided estimates of the cost of
construction and manufacturing equipment purchases, along with the projected employment
level and compensation of the fully operational plant. Toyota estimates total investment in the
physical structure to be $800 million, spread over 2004-2007. The company also estimates
2,000 workers in the plant when it is fully operational in 2007. In the model, the structural
invesiment costs are allocated between construction and equipment purchases; the number of
workers to be employed annually at the plant once assembly operations commence are also
entered. The REMI model calculates the number of jobs created by the construction activity
and equipment purchases, based on the monetary inputs. For the assembly operations, we
assume one-half of the San Antonio facility workforce (1,000 employees) will be in place for
training and testing of the new facility in 2006, with a full workforce of 2,000 employees in place
in 2007.

The expected employment impacts to the Texas state economy are shown in table 2.11. For
2004, the table shows the initial effects of Toyota's investment, with total employment in the
state projected to be 2,054 workers. Very few of the intermeadiate jobs (less than 100) are in
manufacturing, while 22 percent (457) of the total jobs are in non-manufacturing industries. This

makes sense, as Toyota is requiring very little in the way of durable goods in the early stages of

¥ For sddibonal information see, for example, Automofive News, February 5, 2003, "Toyota Picks Texas for 6th Plant”
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the project. In fact, most of the estimated jobs in 2004 are in the spin-off category. By 2005, it
is expected the total employment in Texas, resulting from Toyota's spending, will double to
4,050 employees, with both the intermediate and spin-off employment categories doubling. In
2008, the projection is for another doubling of the total employment, as some of the plant
workers are input into the model for the first time. Much of the employment increase comes in
the intermediate sector, from both manufacturing and non-manufaciuring categories, as Toyota
operations require more goods and services from the region. By 2007, the model assumes
construction and durable equipment purchases will be winding down, and the plant will be fully
staffed. As a result, 2007 will show the highest employment figures for the entire study time
period (2004-2011) of 10,639 jobs. By 2008, and on through the end of the forecast period in
2011, the total state employment impact is expected to stabilize at about 9,000 employses, with
intermediate employment forecast to level off at approximately 3,500 employees, as part of this

total.

In the employment forecasts, state and local government jobs generated as a result of Toyota's
San Antonio plant have been purposely left out. While there are over 250 government jobs
forecast for 2007, and more than 300 beginning in 2008, other factors may contribute to
government employment beyond the demands of the private sector. Even though there is a
good deal of literature examining the corresponding staffing levels of governments based on
regional population increases,” we felt it wise to leave government employment out of the
estimated total due to the many unceriainties that affect government staffing. Such factors as
state and regional policies and politics play a large role in the size of government in many
jurisdictions, and it is impossible for any simulation model to accurately predict government
employment levels without a thorough representation of the local political situation.

£ See for example, by Robert W. Burchell, Distinguished Professor at the Center for Urban Palicy Research, Rutgers University,
Development Impact Assessment Handbook, The New Fractfioner's Guide fo Fiscal Impact Analysis, and The Cosfs of Sprawd
Revisited.
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Table 212 shows the expected private sector compensation within Texas resulting from
Toyota's San Antonio plant. Total compensation is forecast to start out modestly in 2004 at 367
million, with the expectation it will steadily climb until #t reaches a peak of $460 million in 2007
when construction activities are scheduled o be compleied and initial plant operations begin. In
2008, total compensation drops to $430 million when construction is finished and the plant is
fully staffed. but then is forecast to climb through 2011 due to inflation and other factors. When
netling for transfer payments, social insurance contributions, and personal income taxes, the
private disposable personal income generated in Texas from the activities related to the Toyota
San Antonio facility begins at $48 million in 2004, increases to $337 million by 2007, drops
slightly in 2008, then is expected to climb for the remainder of the forecast period.
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We have a concem that the automotive sector of the Texas economy is not large enough to
provide all of the equipment required by Toyota for the San Antonio assembly plant, and that
some equipment may have to be procured from outside of the state. To address these
concerns, we ran a second simulation (Scenario B) which reduced the amount of maney Toyota
spends in the state by $200 million. With Scenario B, the assumption remains that all
construction investment will be spent within the state. Thus the input included an equipment
figure which is 5200 million less than that used in the previous simulation. Therefore. the
analysis is modeled on $600 million total Toyota spending within Texas. The results for
Scenario B are shown in table 2.13. With the $200 million reduction in spending—which
impacts equipment purchases within the state and the jobs associated with manufacturing the
equipment—total employment is reduced by 200 to 300 workers annually during the period of
construction and equipping the plant, 2004-2007. However, as should be expected, once the
plant is up and fully running in 2008, there is virtually no difference between employment levels,
or compensation. For compensation during the 2004-2011 forecast period, see table 2.14.
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Methods
The basic approach in these analyses has been io use a specially construcied regional
economic impact model, input Toyota-specific data, and generate estimates of the economic

contribution associated with Toyota's U.S. operations.

The Macroeconomic Model

For the estimation of employment and compensation associated with Toyota’s U.S. operations,
and to forecast the expected contribution of a new assembly plant to the Texas economy, we
use an economic model supplied and constructed specifically for this study by Regional
Economic Models, Inc. (REMI) of Amherst, Massachuselis. We then make adjustments to the
model to reflect the general characteristics of the automobile industry and Toyota's specific
employment and compensation data. The REMI model, which has been fully documented and
peer-reviewed, was designed for the type of analyses employed in this current study and has
been used by CAR and other organizations for over two decades for these types of analyses.

The version of the model used in this study represents the economies of fourteen states—
Michigan, Tennessee, Ohio, California, Missouri, North Carolina, Georgia, Texas, Alabama,
Arkansas, Maryland, West Virginia, Indiana, Kentucky—and the rest of the United States. This
model allowed for simulating the interaction among all the regional economies and the rest of
the nation, providing for an accounting of interregional trade and migration. Therefore, the
model can simulate economic impacts that may occur in any one region. resulting from
changing Toyota's level of activities in any or all of the regions.

The daia provided by Toyota for input into the model included employment and compensation
for each region at the end of 2003 and, in the case of the Texas forecast, expected construction
and equipment purchase expenses. Before the data was input, it was first coded according fo
the North American Industry Classification System (NAICS). We then made adjustments in the
data to accurately reflect assembly employment by netting out GM-related workers at NUMMI,
estimated the used vehicle dealer employees and subiracted them from the total {o derive new
vehicle dealer employment, and ran two separate Texas construction scenarios to determine a

range of job creation estimates.

The general methodology in the analyses is to run baseline simulations for each region’s
economy, then subtract Toyota's activities in each of the regions and run another set of
simulations. The difference between the simulations represents the impact Toyota has on each
region. The Texas scenario is similar, except the employment is added to the model and the
differences compared.
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Changes to the REMI Model: Version 5.5 to Version 6.0

This is the first detailed national and multiregional automotive industry economic impact
simulation and analysis performed by CAR based on REMI Model 6.0, which employs the MNorth
American Industrial Classification System (NAICS) method of cateqorizing industry jobs.
Previous studies have been based on REMI Model 5.5 and earlier, which used the Standard
Industrial Classification (SIC) system to classify jobs within industries and industry sectors in
very different ways than the NAICS—now the accepted standard across Morth America.
Therefore, it will be difficult, if not impossible, to compare results in this analysis with previous
reports published by CAR or other research organizations which employed the SIC system in
their analysis. The change from SIC to NAICS has enabled researchers to capture a much
more accurate and detailed picture of employment within the automobile industry, and to
reporti—with a greater level of confidence and detail—the number of jobs and amount of

compensation attributable to automobile manufacturing activities in the United States.

Additionally, along with including the NAICS system of coding employment and indusiries, the
latest version of the REMI Model varies substantizlly from its immediate predecessor, version
5.5. Two major modifications to the model that have a substantial effect on the model’s outputs
are changes in the equations the model uses to calculate effects from residential and
nonresidential investment and producer’'s durable equipment purchases. In the first case, the
equations for calculating residential and nonresidential investment are now based on a two-year
moving average of the gap between actual and oplimal capital stock, instead of the previous
one-year gap. This tends to smooth out the transition between the last historical year and the
first forecast year. In other words, all of the impact is not realized in the first year. Rather it
takes two years to realize the full impact of a substantial change from the baseline regional
model. The second major change to the model is in the producer's durable equipment purchase
equations, which now differentiate between replacing and upgrading equipment, and net new
purchases of equipment. Because there is less emphasis on new durable equipment purchases
each year—which we believe more accurately reflects investment in the auto industry, as it is
spread over the 5-6 year life of a vehicle program—we can expect there to be less employment
generated each year in simulations run on this present REMI model than in previous REMI
versions. As a result, there is a smaller—and more accurate—multiplier associated with

investment-intensive industries,

38 & Cenfer for Automotive Research 2005



Both of these changes to the model. along with the change to NAICS data, now allow for the
most detailed and accurate study to date of the employment and compensation attributable to
the automotive industry and individual firms® activities.
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