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The Economic Impact of BMW on South Carolina

Executive Summary

In 1992 South Carolinareached a milestonein economic
development. While the U.S. economy was mired in re-
cession, BMW AG announced it would construct an ad-
vanced automotive assembly plant on 1,039 acres of
Spartanburg County farmland al ong I nterstate 85, poten-
tially employing thousands of workers. Ten years later,
the promise of 1992 hasturned into reality, with apower-
ful economic impact that has spread across South Caro-
lina.

Known worldwide asthe“ ultimate driving machine,”
BMW has proven to be an enduring economic devel op-
ment driver. Since groundbreaking in 1993, BMW Manu-
facturing Corp. has continually ramped up itsinvestment
asit adds new product lines—including the Z3 roadster
and X5 Sports Activity Vehicle. With atotal investment
of $1.9 hillion in South Carolina, the facility now em-
ploys morethan 4,300 workers. Yet the economicimpact
extendsfar beyond thesedirect infusions of jobsand capi-
tal. The Spartanburg County plant hasformed strong links
with the local economy. Importantly, BMW purchases
inputs from 33 South Carolina suppliers, who then make
further local purchases, creating an extensive South Caro-
lina-based supply chain inthe automotive sector. Further,
the employees working directly at BMW earn high in-
comesthat stimulatelocal spending. Thisexpenditurecir-
culatesthroughout South Carolinacommunities, creating
more jobsand incomesfor individual sand businesses not
directly tied to the plant.

This study provides a comprehensive economic as-
sessment of BMW’s quantitative and qualitative effects
on economic development in South Carolina. The central
findingsarestriking.

* |nall, BMW’sSouth Carolinainvestment supports 16,691
jobs and produces $691 million in wages and salaries an-
nualy in the state.

*  The employment multiplier effect is 3.9. This means that
for every direct job at the South Carolina facility, almost
three additional jobsare created el sewherein the economy.
A typical employment multiplier for South Carolina in-

dustries and servicesis closer to two.

* The total economic output associated with BMW's an-
nual economic activitiesismore than $4.1billion in South
Carolina (based on operations in 2001). This total impact
istheresult of an economic multiplier that emanates from
the plant’s operations and capital expenditures.

e  BMW'sinvestment also contributes substantially to local
government and school finance. Fiscal benefits are pre-
sented for the state and for the four upstate counties most
affected by BMW's presence: Anderson, Greenville,
Laurens, and Spartanburg. After accounting for the costs
incurred by state government, South Carolina receives
$27.6 million in net revenues each year.

*  County benefits are net of costs of providing services to
citizens. Overall, the four Upstate counties receive $2.4
million annually in additional net revenue. Thisadditional
money can be spent on meeting the many public sector
needs that require additiona funding—without any ad-
ditional burden on local taxpayers.

* Findly, the local schoal districts in these four counties
gain $3.2 million annualy, providing significant revenue
for K-12 improvements.

Beyond employment, income, and tax impacts, the
study explores contributions of BMW to South Carolina’s
overall competitiveness. Above al, BMW bolsters the
state's competitive economic development by forming
strong ties with local suppliers. The supplier network is
crucial, anchoring the investment in South Carolina.
Through suppliers, BMW channels continual improve-
ments in technology, management, and organizational
skills. BMW plays an active role in improving the capa-
bilities of its suppliers.

BMW forms the crux of aloca automotive cluster
that can change rapidly with the globa marketplace. The
South Carolina plant isin the forefront of agile (or flex-
ible) manufacturing. Linked to BMW's worldwide pro-
duction and distribution network, the Greer facility serves
asamodel of rapid response to the continually changing
demand for specific automobiles. BMW produces 80 per-
cent of its carsto order. Specifications for each of these



individual carsare handled by a sophisticated computing
system that feeds information from markets around the
world.

Thetransfer of know-how and skillsthrough the glo-
bal BMW network—needed for agile production—ben-
efitsthe local labor force. In particular, the South Caro-
linaskill base growsasBMW trains advanced engineers.
The mix of American-to-German process engineers was
40 percent to 60 percent in the mid-1990s. By the time
production for the X5 model had begunin thelate 1990s,
theratio of American-to-German engineers had increased
to 90:10.

BMW isalso aleader in environmental practicesand
management. In 1998, the plant was awarded | SO 14001
environmental certification for meeting or exceeding in-
ternational environmental standards.

In 2000, the Environmental Protection Agency ac-
cepted BMW as a charter member of the Agency’s Na-
tional Performance Track. So far, BMW isthe only auto-
mobile company to be included on the EPA's list. This
enablesBMW to reconfigure the Spartanburg County fa-
cility to meet forecasted demand without constant EPA
intervention. Staying ahead of the curve on environmental
issues has not only contributed to the preservation of South
Carolina senvironment but it has also hel ped BMW meet
itscustomers’ demands.

Beyond the advantages brought to South Carolina
through the devel opment of acompetitive automotive clus-
ter, the study examinesthe broader role BMW hasplayed
inthe manufacturing revival of the state. Prior toBMW's
location decision, South Carolina’s economy faced con-
tinual job losses in manufacturing. To help revitalize the

state'sindustrial base, South Carolina—like many other
governments around the country and the world—has pro-
vided incentives to firms like BMW. The state has acted
aggressively to build the physical capital base, focusing
on a strategy to attract industry from both foreign and
domestic sources. The incentive package offered BMW
appearsto be modest compared with other recent automo-
tiveinvestmentsin the U.S. South.

By understanding BMW’s economic contribution to
South Caroling, it is possible to understand the conditions
for successful economic devel opment. Thisrepresentsthe
first cost-benefit study of amajor automobileinvestment
inthe South. The study showsthat, with support from the
state and local communities, BMW provides a concrete
example of how economic benefits can potentially spread
throughout aregion.

Insum, thisstudy providesacomprehensive economic
analysis of BMW, including employment and incomeim-
pacts as well as an assessment of the net fiscal benefits
(additional government revenue versus costs). The study
finds that BMW influences the prosperity of many Pal-
metto State citizens, directly and indirectly. Moreover,
through theintroduction of custom manufacturing, through
agile production techniques, and by transferring knowl-
edge through its local supplier network, BMW'’s invest-
ment has afar-reaching effect on the state's competitive-
ness.

By investing far more than initially promised and by
forming a deeply rooted automotive cluster in the state,
BMW'’s legacy during its first decade has proven to be
enormously positive—for the company and for South
Carolina. The future appears just as auspicious.
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The Economic Impact of BMW on South Carolina

Introduction

In 1992, BMW (Munich-based Bayerische Motoren Werke AG) announced that it would locate its North

American manufacturing facility in Spartanburg County, South Carolina. BMW began construction on the
plant in 1993 and shipped itsfirst car, a 318i sedan, in 1995. The 23-month span from the groundbreaking
in South Carolinato the first shipment is considered the fastest automotive start-up in history.

BMW’sventure into North American manufacturing was a major move forward in the global expansion
of the renowned Bavarian company, which began producing automobilesin 1928. The 1,039-acre site
aong Interstate 85 in Spartanburg County represents the company’sfirst full assembly plant outside
Germany. The venture was also a milestone for South Carolina, which had little previous automotive
assembly experience prior to BMW. (The Anderson Motor Company built atotal of 5,553 specialty cars
from 1916-1925 in Rock Hill. It turned out, however, that the autos were too expensive and could not
compete with the Ford Model A.) BMW’s 1992 announcement drew worldwide attention to the state,
including many articles about the favorable climate for competitiveindustries.

No doubt the investment has proven to be mutually beneficial for the company and the state. The site has
vastly exceeded itsinitial commitment of 2,000 jobs and $600 millionin capital investment. The site has
witnessed several significant expansions since 1995 as new product lines have been devel oped. South
Carolinians now build BMW'’s popular Z3 roadster, M-series roadsters and coupes, and the X5 Sports
Activity Vehicle. Inal, BMW hasinvested $1.9 billion in direct investment in South Carolinaand em-
ploys morethan 4,300 “ associates.” 2 Annual compensation reached $345 millionin 2001. Clearly, the
Upstate plant substantially augments the income base of South Carolinaasawhole. Suppliers have
invested an additional $2.1 billion (through July 2001), further fueling regional growth and development.

Prior to BMW’slocation decision, South Carolina’ s economy wasin transiti on.’ Thetextilei ndustry,
which migrated to the areain the late 19" century to take advantage of low wages and abundant hydro-
power found along the Upstate’s many rivers, formed the region’s manufacturing backbone throughout
most of the 20" century. Since the early 1970s, however, thisimportant industry no longer has been a
source of net job creation. New businesses have developed in the state, but the manufacturing sector—
the ticket to the middle-class for many citizens—began to seriously erode.



Undeniably, the BMW location decision represented amajor achievement in South Carolina's promotion
of economic development. Theinvestment by one of the world’s most sophi sticated manufacturers—
producing aunique, universally respected brand—highlights South Carolina s assets asaprofitable
business|ocation. To be sure, the BMW facility represents the most recognized investment ever madein
South Carolina. With superior management and production techniques, the facility promotestheregion’s
economic restructuring. In an areathat has witnessed steady job losses in the traditional nondurable
goods (textiles and apparel) sector, BMW adds thousands of high-wage, high-value-added, high-skill
jobs.

The company’s commitment to South Carolinaand to the local communities surrounding the plant has
strengthened in the decade since the original announcement. In 2002, BMW is deeply rooted in the
Upstate. Yet, beyond press reports and preliminary analyses, BMW'’simpact has not been evaluated in
any detail. To date, there has been no comprehensive assessment of the investment’s ramifications for
economic development. Accordingly, the Division of Research (DOR) at the Moore School of Business,
the University of South Carolina, has undertaken a comprehensive study of the economic impact of the
BMW system in South Carolina. The results are presented in this document.

The study evaluatesthe key economic issuesraised by the BMW investment, including:

» Thetotal economicimpact of investment, measuring the extent to which BMW provides employment and
income for South Carolinaresidents, both directly and indirectly.

» Thefiscal benefits and coststo the state and to local entities. These effects are based on the best available
dataand economic modeling techniques.

BMW'sinfluenceon upgrading and enhancing the technol ogical and manufacturing competitiveness of
South Carolina.

» Theinvestment in the context of South Carolina sindustry recruitment incentives.

Essentially, this study documents BMW'’ s quantitative and qualitative impact on South Carolina’s
economy and places these results in the context of the state’s development asit enters the 21% century.
No doubt, the continued investments in Spartanburg County represent strong economic gains for the
state and local communities. Indeed, it is hard to imagine the state without BMW and the extensive local
linkagesthat bind the region with the global economy. While the findings presented here focus on an
automotive cluster that stretches along Interstate 85 and throughout South Carolina, they carry lessons
for anyone interested in regional economic growth.

This study wasfinancially supported by BMW Manufacturing Corp. Nevertheless, the research team at
the Moore School of Businessindependently designed the methodology and assumesfull responsibility
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for the integrity of the results. The study is based on an
objective research design and widely accepted economic
modeling techniques, using conservative assumptions that
are biased toward understating BMW’srole in economic
development.

The remainder of the study is organized as follows.

»  Thenext (second) section presentsthe central quantitative
results, beginning with an overview of the methods,
followed by asummary of the mgjor findings: the employ-
ment and income effects and thefiscal implicationsfor
state and local governments.

»  Thethird section discusses the qualitative impacts of the
plant operations, emphasi zing the importance of bringing
advanced production and management techniquesto the
Upstete.

» Thefourth section placesthese resultsin the wider context
of economic devel opment and competitivenessin South
Carolina

* Inthefifth section, the function of economic devel opment
incentivesin the plant’slocation decision isexplored.
Devel opment incentives continueto be asource of great
interest, and some misunderstanding, in South Carolina
and elsawhere.

e Thelast section concludesthe study.

BMW’s Economic and Fiscal Impact

f

Y

. €7
~a

A Synopsis of BMW

Bavarian Motor Works :
(BMW) was formed in 1916 when ==
two small aircraft engine manufacturers
merged. In 1923, BMW began to build mo-
torcycles, then itsfirst car in 1928. BMW is
now the only multi-brand automaker that uti-
lizes a pure, premium brand strategy.
BMW’swhite-and-bluelogo isrecognizable
worldwide, and recalls the company’s start
as an aircraft engine manufacturer. It sym-
bolizes apilot’s view through a propeller as
alternating white and blue segments.

{

The BMW Group now consists of three pri-
mary business segments. The BMW Auto-
mobiles Segment develops, manufactures,
assembl es, and sellsautomobiles. It includes
off-road vehicles, spare parts, and accesso-
ries. The BMW Motorcycle Segment devel-
ops, manufactures, assembles, and sellsmo-
torcycles, and aso includes spare parts and
accessories. The Financia Services Segment
focuses on leasing automobiles and financ-
ing credit for customers and dealers. The
BMW Automobiles Segment sells several
lines of automobiles. The 3-series, 5-series,
and 7-series span the low-to-high ends of
the luxury automobile market, respectively.
The newer additions to the product line in-
cludethe popular Z3 roadster and coupe, the
M roadster and coupe, and the X5 Sports
Activity Vehicle, al of which are manufac-
tured at the South Carolina plant.

The modern BMW manufacturing facility situated along Interstate 85 is asymbol of the Pametto State’s
economy. Yet, what are the real economic effects of this massive investment on 1,039 acres of formerly
agricultural land? This section answersthis question by investigating the extensive ties between the
facility and the larger economy, showing the effects of producing (or “manufacturing”) BMWsin the
Upstate on the lives and livelihoods of citizens throughout South Carolinaand beyond.

The primary research involves estimating the employment and income impacts generated by BMW'’s
capital investment and ongoing operations. The basis for the impact is the economic multiplier concept.
Economic impact analysis entails cal cul ating the extent to which BMW’ sdirect activities stimulate further
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economic effects, spreading employment and income, aswell astax revenue for the local and state gov-
ernments. Based on an economic model tailored to explain the BMW manufacturing system, the analysis
provides abasisfor evaluating the cluster of business activities that develop indirectly around aleading
manufacturer.

While the techniques of impact analysis require economic training to understand fully, the crux of the
analysis can be stated in straightforward prose. To arrive at economic impact estimates, economists
model the total effects of spending and income circulating through the economy. The total economic
impact sumsdirect, indirect, and induced effects stemming from the plant. Each of these effectsis ex-
plained in this section (acomplete methodology discussionisgivenin Appendix A).

Economic Impact Definitions

Direct Impact. These are BMW'’s expenditures
that are injected into the state’s economy.

Indirect Impact. These are the ripple effects on
other industries based on impact analysis.

Induced Impact. These are impacts of
household expenditures from wages and
salaries.

Total Impact. This sums the direct, indirect,
and induced impacts.

Economic Effects

Figure 1 shows BMW’sinvestment in South Carolinasince 1993. Now consider the impact of thisinvest-
ment and the activity generated on jobs and income. The economic impacts begin with the direct effects
of the automobile plant in South Carolina. Raising income and employment in South Carolinaisapara-
mount goal for policy makers and an ongoing concern of all citizens. The direct BMW contribution isjob
creation and economic activity at the plant itself. There was no similar automotive activity before the
1992 announcement, so it has brought entirely new money to the state that would otherwise not exist.
Direct employment in the plant has reached more than 4,300 full-time equivalents (2001 figures). The
steady growth of direct job creation since 1993 can be seenin Figure 2.

Besidesdirect labor, BMW Manufacturing Corp. purchases materials, supplies, and servicesfrom local
businesses, which create additional jobs and income. BMW’s North American supplier network is com-

Economic Impact of BMW on South Carolina, 4



&=, Figure 1. BMW’s Annual
- |nyestment in South Carolina
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Figure 2. BMW'’s Job Creation in
= South Carolina
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posed of 126 companies throughout the United States, Canada, and Mexico. In South Carolina, 27 new
automotive suppliers have clustered close to the Greer-area plant, while 6 additional pre-existing local
suppliers have obtained supply contracts. Within atwo hours' drive, these suppliers must meet precision
delivery schedulesfor partsrequired by BMW. In all, BMW'’s business supports more than 6,700 supplier
jobs (2001 figures), creating the first round of employment impacts beyond the direct effects. The income
gained by suppliersthrough BMW contractsis then re-spent. Consequently, supplierslead to additional
indirect employment and earnings as their purchases spread into the wider economy.

Beyond BMW'’s economic ripple effect through suppliers, another chain of activity istouched off by
wage and salary payments (Figure 3). Thisincomeislargely spent in thelocal economy. Inimpact analy-
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&= Figure 3. BMW'’s Total
® Compensation in South Carolina
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sis, thisistheinduced effect. The induced effect beginswith BMW’s $345 million in direct personal
income paid to employees; subsequently, the employeeincomeis spent at Upstate retail establishments,
on various services, and at other businesses, leading to further rounds of spending and income.

The cascading impact of spending and income diminishes asit extends deeper into the local economy. In
each round of the spending and income cycle, some of theincome’simpact is dampened asthe money is
taxed, saved, or used to buy goods and services outside of the community and the state. Hence thereisan
extensive “multiplier” effect from BMW’s operations and capital investment that continues, but grows
smaller, asthe spending tapers off, turning into lessincome, which is then spent as a smaller amount.

Thetotal impact—summing the direct, indirect, and induced effects—accountsfor all economic activity
that stemsfrom the BMW plant. The direct effects of BMW’simpact are obtained from records of
BMW'’s employment, payroll, and input purchases from local suppliers. Thetotal effect ismore compli-
cated and involves economic modeling. Given direct information available from BMW Manufacturing
Corp., the researchers used IMPLAN, an input-output model calibrated to the South Carolina economy
(including counties) that calculatesthe total impact. (A full explanation of the methodology isin the
Appendix A.) Themodel produces aset of summary statistics (multipliers) describing BMW’stotal
economic impact. The multipliers are defined as the ratio of total to direct impacts.

Employment, income, and output effects are the most common metrics for eval uating economic effects or
impact. The results of the economicimpact analysis reveal powerful effects of amajor automotive plant
on local employment, income, and economic output. These total economic impacts are displayedin
Figures 4 through 6. Each chart shows the direct and combined indirect and induced effects that make up
thistotal impact.
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economic activities associated with BMW in South Carolina. The Upstate plant itself accounts for $749
million in annual economic output, and the remainder is determined through itslinkages with the
economy at large.

BMW'’s economic impact isalso exerted through extensive international trade activities emanating from
the Port of Charleston. Total imports and exports from the Port of Charleston are given in Figure 7, along
with taxes and duties paid since 1993. While this study did not cal cul ate the economic impact of BMW
on the port, it is certain that the effects are considerable. In general, international trade through the South
Carolina Ports Authority’s facilities resultsin more than 80,000 jobs for the state, adds $2.6 billionin
wages, and contributes $314 million in state and local taxes annually.* BMW isamajor player in the port,
both through exports and imports. Exports bring new money to South Carolina from the 120 countriesto
which the cars are shipped; the diversity of markets hel ps stabilize the South Carolinamanufacturing
base, as the Greer-area plant is not dependent on the health of the U.S. market alone. Beyond the taxes
and duties paid, BMW imports benefit the state’s economy because the Spartanburg County facility
houses an import car processing area, which serves as afinal inspection checkpoint—before delivery to
dealers throughout the southern United States—for BMWs imported from overseas.

g Figure 7. Trade Effects of BMW,

¥ 1993-2002

SC Exports, 1993 through 2001
m 257,970 vehicles

W SC Imports, 1993 through 2001
m 213,064 vehicles

W Taxes & Duties, 1992 through 2002
m $252.4 million in U.S. import fees

Fiscal Effects

Beyond job and income creation, citizens want to know whether an investment supported by state and
local governments “paysfor itself.” Major industria projects add to acommunity’stax base, but also
place demands on the local infrastructure, service operations, and the educational system. Public policy
makers and local citizens are often concerned about whether the benefits outweigh the costs of new
development. Thus, it isimportant to understand the potential net fiscal benefits—money that can finance
new state/local programs and improvements in education, transportation, health, public safety, and other
vital government functions.

Economic Impact of BMW on South Carolina, 8



This study used the results of the economic impact analysisto calculate local and state fiscal impacts.
Based on areasonabl e set of assumptions and using economic models designed specifically to calculate
local impacts, the results show that BMW provides definite net fiscal benefits for the state and local
communities.

To assess the net fiscal effects of the

plant on South Carolina, the results Table 1

of theincomeimpact analysis serve Annual Net Fiscal Impact
asinputsinto an assessment of the
governmental costs and benefits. The
net fiscal effects (benefitslesscosts) | Local Impact

South Carolina State Government: $27,647,167

. County School
are determined for the state, the Government Districts
county, and the school district. These | Anderson $214,559 $100,593
fiscal impacts account for the addi- Greenville $518,310 $566,553

. . . Laurens $270,613 $200,731
tional costs of public servicesand Spartanburg $1,414.250 $2.295,819
education resulting from BMW’s Four-County Total $2,417,369 $3,163,636

presence. That is, because the ben-
efitsare calculated net of costs, they represent incremental funds for improving local government services
and education. It should be stressed that these are conservative estimates. For example, the analysis
assumes that all BMW employees are new residents who place new costs on the local areathat otherwise
would not have been incurred. To the extent that BMW employees already lived in the area, they will not
place any additional burdens on local governments. According to BMW’shiring policies, avast majority
of BMW employeeswerelikely already living in the area. Thisassumption, therefore, meansthat new
local government costs are overstated and hence local net benefits are understated.

In Table 1, the annual net fiscal benefits are presented for state and local governments. These figures
represent annual revenue collectionsin excess of the additional costsincurred by government. There are
two primary sources of costs at the state level: increased state education costs and the value of Enterprise
Program Job Development Credits. However, the substantial earningsimpact of BMW resultsin $27.6
million in tax revenue each year after accounting for the increased state costs.

In Table 1, local benefits are presented for the four Upstate counties most affected by BMW'’s presence:
Anderson, Greenville, Laurens, and Spartanburg. The county benefits are also net of costs of providing
servicesto citizens. Overall, thefour countiesreceive $2.4 million annually in additional net revenue,
money that can be spent on meeting the many services that require additional funding. Spartanburg ($1.4
million) and Greenville ($518,000) gain the most, yet Laurens and Anderson al so receive over $200,000
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in new revenue. Thelocal school districtsgain $3.2 million annually, contributing significant revenuefor
K-12 improvements that would otherwise have to be picked up by other taxpayers, or else curtailed.

In anutshell, the impacts given in this section provide solid, quantitative evidence of BMW'’s contribution
to economic prosperity in South Carolina. The large employment multiplier works to the benefit of
citizens across the state. Moreover, the incremental funds received by local governments and schools
spread the gains across al local residents.

BMW’s Competitiveness Effects

Job and income creation form the basis for economic devel opment. This study also examined how BMW
has affected economic devel opment more broadly, through enhancing the technol ogical and manufactur-
ing capabilities of the state. Here, the investments are judged according to their contribution to regional
competitiveness.

Thisanalysisisbased on surveysand interviews with BMW personnel and local suppliers. Although hard
to quantify, these competitive benefitsindicate that BMW’sinvestment is along-term commitment to
South Carolina's development. Citizens and policy makers become legitimately concerned about “foot-
loose” investment and plants that may move to another location or country according to shifting labor
costs, exchange rates, or other factors. BMW's dedi cation to advancing manufacturing and itsrole asa
leading corporate citizen suggest that the investment isfirmly rooted in the economy. The advanced
manufacturing techniques discussed in this section underscore that the BMW investmentswill endure and
that, at the sametime, the company’s operations are likely to remain viable in the state. As aleader in the
global automotive marketplace, BMW infusesthe state's business climate with globally competitive best-
practicesin manufacturing productivity, |abor force devel opment, and environmental management.

Competitiveness factors, probed through interviews with BMW, derive from the well-known case studies
on national competitiveness by Harvard economist Michael Porter.” BMW contributesto regiona com-
petitiveness by establishing a stable economic “cluster.” Anindustry cluster isageographical concentra-
tion of industriesthat drive down costs through proximity to key suppliers, specific labor skills, and other
advantages of local networks. Clusters are local webs connecting specialized suppliers and services. Key
features of cluster competitivenessinclude technology transfer and knowledge transfer (including
management and production expertise). The industry cluster concept has been widely applied to regions
in which the competitiveness of aregion isbased on the competitiveness of the industries.

In the cluster framework, competitive economic development is based on firmsthat continually innovate
and respond to market opportunities. Bound together through the economic linkages discussed earlier, a
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cluster perseveres through continually upgrading managerial and labor force skillsand better supplier/
customer relations. A cluster’simpact shows up through higher productivity, new business formation, and
innovation. In short, the local businesses and institutions that constitute a cluster succeed through mutual
interests.

The formation of South Carolina’s automotive sector after BMW’s 1992 announcement isaclassic
example of the clustering phenomenon. It is hard to overestimate itsimportance to regional economic
development. The cluster enhances the competitive advantages of the state through two major channels:
(1) supply linkages and (i) technol ogy, management and organizational competence. These two features
of the automotive cluster in South Carolina are discussed next.

Supplier Linkages

A key aspect in analyzing the benefits of regional clustersisthelink between the primary assembler and
suppliers. Theinfluence of supplier relations on competitiveness can be difficult to measure. Even so, the
supplier network iscrucial, anchoring the investment in the local area. The BMW supplier relationship is
the core of the regional automotive cluster and forms channelsfor continual improvementsin technol ogy,
management, and organizational skills.

In general, highly developed supplier linkages create synergies by locating in close proxi mity.6 Infact,
BMW strongly encourages suppliersto locate near the South Carolina plant to lower costs. As mentioned
earlier, 33 BMW suppliersarelocated in South Carolina. The geographic clustering of suppliers can be
seen inthe map displayed in Figure 8.

BMW'’s South Carolinafacility interfaces with suppliersthrough two divisions, procurement and logis-
tics. The procurement division isfocused on developing BMW'’s supply base. Logisticsisinvolvedin
integrating existing suppliersinto BMW’s supply chain. Both groups work closely with suppliersto
ensure that their competencies are aligned with the needs of the plant. Currently, each group has six full-
time staffers who work both on- and off-site with suppliers.

Suppliers, then, must be in constant communication with the plant. When BMW makes adecision,
whether building anew factory or launching anew model, the German company is known to move
quickly—astheinitial record-setting 23-month ramp-up from plant announcement to first assembly
attests. Suppliers must be ready to fulfill BMW’s exacting needs, often on short notice. Thisis particu-
larly true when BMW begins making minor modificationsto itsline whilein production, whichiscom-
mon for custom manufacturing—the hallmark of the company’s branding. The ability to react to demand
isadefining quality for any of BMW'’ s suppliers. These capabilities are not always present in South
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Carolina' s manufacturing base. Thiswas particularly true when BMW first moved into the Spartanburg
County facility.

For local concerns struggling to meet BMW'’ s high standards, BMW plays an active role in improving the
capabilities of its suppliers. When asupplier ishaving problems, BMW'’s devel opment group stepsin to
find aresolution. Typically, BMW and its supplierswill form cross-functional teamsto attack the prob-
lem. The engagement begins with identification of the problem, agreement on the objective, and atime
linefor aresolution of the issue. Some of these issues might include addressing quality, production
capacity for anew line, or achangein design requirements.

Suppliers must be especialy nimbleto meet BMW’s orders. It isalittle known fact that BMW produces
80 percent of its carsto order. Specificationsfor each of theseindividual cars are handled by a sophisti-
cated in-house enterprise-wide computing system. Although the system is centralized in Munich, the
production line controlling systems are managed at BMW’s manufacturing sites. The heart of BMW’s
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BMW'’s Booming Business
BMW is thriving in the 21% century. Sales are up signifi-
cantly throughout the 120 countries where BMW ships its cars. The
German manufacturer reached a new sales record in 2001, delivering 905,653
models to customers. This represents a 10.2 percent increase compared with 2000.
Notably, the volume of BMWs delivered to U.S. customers has tripled over the last
10 years. BMW'’s recent expansion associated with the introduction of
the X5 Sports Activity Vehicle accounted for the addition of
2,100 new associates at the South Carolina plant.

manufacturing process is enabled by two systems: the production control and production logistic systems.
These two systems are worldwide standards for all BMW manufacturing facilities. To keep BMW’sjust-
in-time supply chain running smoothly, BMW integrates these two systems with their suppliersthrough
its enterprise resource planning software. To ensure that BMW receives the highest quality from its
suppliers, last year BMW implemented aquality management module. Thisimplementation createsa
direct electronic connection between BMW and its suppliers and provides a direct feedback loop to the
suppliers. Asmost of BMW'’s part deliveries are sequences, thisinformation sharing with itssuppliersis
critical to keeping the production line moving.

Sincethe mid-1990s, BMW has seen afundamental changein itsrelationship with suppliersand their
level of involvement in the assembly process. Initially, suppliers simply supplied individual partsfor
assembly. Asdemand hasincreased in recent years, however, suppliers bear more responsibility for
delivering modular componentsto the South Carolinafacility.

Thislong-term evaluation of supplier partnershipsis part of the BMW culture. In Europe, BMW has for
decades concentrated on improving itssuppliers’ capabilities. Historically there has been aclose relation-
ship between German car manufacturers and their German suppliers. Often there are agreements between
manufacturers and suppliersto support the devel opment of new parts for specific new car models by the
suppliers. Since these devel opments are usually costly, manufacturers often help suppliersfinancially or
contractually agree to purchase a certain quantity. To be sure, thisis not the case for every supplier, but
only for those that are deemed strategically important to the car manufacturer. However, suppliers often
do ahuge part of the devel opment of new components for car manufacturers and work closely with them.

Today at the Spartanburg County facility, the manufacturer-supplier partnership has manifested itself in
the procurement and logistics supplier development groups. The sole responsibility of these groupsisto
develop lasting supplier capabilities. The supply linkages underscore the advantages of BMW’ sinvest-
ment in South Carolina. Prior to 1992, there were few competitive automotive suppliersin the state
(Bosch and Michelin excepted).
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South Carolina Supplier Stories

Some suppliersfollowed BMW and hel ped devel op South Carolina’ s automotive sector. The Lear Seating plant in Duncan
is a good example. Based in Michigan, Lear is one of the world's largest auto-parts manufacturers and a Fortune 150
company. The company built the South Carolinafacility in 1994 to supply seats for the Z3 Roadster. L ear doubled the size
of the South Carolina plant in 1998, adding 100 workers to make seats for BMW’s X5 Sports Activity Vehicle.

Other suppliers existed in South Carolinaprior to BMW’s arrival. Spartanburg Steel serves as an interesting case. Founded
in 1962, the company has enjoyed steady growth in South Carolina. Spartanburg Steel started supplying BMW in 1994
with the Z3. The fastest growth, however, came after BMW'’s X5 business was secured. The company, which supplies
other automotive companies with stampings, now has a stable Southeastern customer base, whereas before it mainly
supplied northern plants. Moreover, managers claim that BMW’s emphasis on precision engineering has spurred im-
provementsin reliability and quality, “taking usto ahigher level.” Thus, BMW'’s concern for product integrity and quality
spreads throughout the supply chain. Thisleads suppliers to upgrade work force skills. Spartanburg Steel has responded to
BMW’s advanced engineering requirements by training and re-training its workers, putting more emphasis on problem-
solving skills, statistics, and other technical subjects. The company has also made significant capital investments to
support its business with BMW. Today, robots weld and presses stamp some 280 metal parts for BMW, which accounts for
more than half of Spartanburg Steel’s production.

There are as many supplier stories as there are suppliers in South Carolina (currently 33). BMW has generated business
for large international companies like Michelin Tire (with plants located in Greenville and Lexington, South Carolina)
and small local firmslike Progressive Plastics (based in Clover, South Carolina). A locally owned business (11 employees)
that traditionally served the textile industry, Progressive Plastics now makes rubber pieces for BMW to mount under the
hood to diminish wind noise. Hence, as the manufacturing base of South Carolina evolves, so do its companies, large and
small.”

After ten years of work to establish linkages between the Munich-based company and South Carolina,
BMW’s supplier base has mostly stabilized in terms of quality and capacity. Asaresult, BMW isnow able
to take amore proactive (rather than the typically reactive) approach to supplier relations. Supplier
development initiatives are now more focused on preparing suppliersfor new launches and increasing
their capacity. To remain competitive and capture sufficient margin from its operation, BMW isreducing
new product development from five years to 30 months. To make all of this happen, BMW meets with its
suppliers up to two yearsin advance to work out potential issues that could affect the launch of anew
product.

In addition to improving supplier quality, BMW is beginning to move some non-core responsibilitiesto its
suppliers. For instance, several South Carolina suppliers are involved with the design of component parts.
To accomplish this, supplier engineerswork closely with the BMW center of engineering competency in
Munich. Shifting these peripheral design responsibilitiesto suppliersalowsBMW to focuson its core
competencies, such asdrivetrain design.

High quality is not the only requirement of aBMW supplier. Suppliers must also have the project man-
agement talent and automated supply chain management systems. To help, BMW has a dedicated supplier
development group in itslogistics group. When necessary, this group helpslocal suppliers determine
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system requirements and sets up computer systems to meet demand forecasts. |n one instance, this group
put 15 BMW employees on-site with one of their suppliers.

For regional competitiveness, amajor advantage of BMW’svanguard rolein supplier relationshipsisthat

it offersspillover benefitsfor the automotive cluster. Not only is supplier improvement beneficial for
BMW, but it also helps suppliers attract contracts from other automotive manufacturers, such as
DamlerChrydler, Ford, and GM. This strengthens the automotive cluster in South Caroling, raising its
overall competitivenessin asector sought by all regionsfor development.

Cluster Competencies

Leading foreign investorslike BMW transmit globally competitive practicesto economies. Research on
foreign investment demonstratesthat successful foreign investors must possess firm-specific competitive
advantages or core competencies which compensate for their lack of familiarity with the market and
production conditionsthat differ from the home country.8 These compensating advantages enable inves-

torsto succeed in unfamiliar terrain.

Inturn, leading foreign investors serve
as conduitsfor upgrading quality
standards throughout alocal economy.
Hence, amajor advantage of investors
like BMW istheintroduction of new
practices and competencies in the host
economy that previously did not exist.
They exemplify and demonstrate best
practicesin manufacturing that would
be missing without theinvestor’s
presence. Thefollowing discussion
presentsrelated findings of case study
research on BMW.

The core competencies brought into
South Carolinaby BMW Manufactur-
ing Corp. center around the concept of
flexible, or agile, production. Much has
been written about the vaunted flexible
manufacturing techniques of Japanese

( With the Help of Computer Software, BMW Boosts \

Production and I ntegrates Suppliers

High customer demand for the X5 and Z3 models prompted the
Spartanburg County plant to install new computer softwareto help BMW
improve relationships with customers, suppliers, and partners. The re-
sult has been increased production and competitiveness for BMW and
its suppliers.

The software platform enabled BMW to improve integration of suppli-
ers into OEM business processes, which dramatically improves pro-
ductivity and reduces cost. Technological capabilities have enabled
both suppliers and BMW to see real time order information and pro-
duction schedules. The platform also helps both suppliers and BMW
coordinate purchase documents and schedule releases, as well as pre-
pare invoices and share engineering documents. This seamless col-
|aboration between business partnersallows everyonein the supply chain
to have accurate pipeline visibility to the more than 1,500 components
listed on the X5's or Z3's hill of materials. The software supports both
engineering and high-volume production of the customizable vehicle
line. The platform has decreased supply chain errors (through effective
communication), improved production capacity (through improved J T
coordination), and increased the firm's flexibility to change production
schedules at a moment’s notice. Additionally, BMW has developed
online applicationsfor supplier quote creationsand programsfor analysis

of parts production. j
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manufacturers and how their innovations haverevitalized U.S. industry. Japanese flexibility isknown to
have supplanted the mass standardized production that dated back to Henry Ford’s assembly-line
innovations.” Lessisknown about German competenciesinthis regard.lo To be sure, German manufac-
turersdid not invent the just-in-time inventory system, continual improvement, and other features of lean,
agile production. Even so, they are quickly adapting and improving the new methods and spreading them
globally. With the South Carolina plant, BMW isnow in the forefront of agile manufacturing. Linked to
BMW’sworldwide production and distribution network, the Spartanburg County facility isamodel of
flexibility and rapid response to the continually changing demand for specific automobiles.

From the outset, BMW endeavored to create aflexible plant with minimum barriers and maximum inter-
action acrossfunctions. The officesfor the three principal manufacturing operations—assembly, body,
and paint shops—are centrally located, and office workers have adirect view of the factory floor. On the
shop floor, the only walls are around the paint shop, necessary to keep it uncontaminated from the rest of
the building.

The open environment allows for akey aspect of
agile production: interaction among associates. The
global BMW system relies on an exchange of |abor
and know-how, but the plant is a pioneer in spread-
ing competencieswithin the factory itself. Produc-
tion line workers are organized in self-directed
teams. These teams perform certain tasks but make
sure that all team members are ableto replace
somebody else, if necessary. Thisallowsfor quick
changes when necessary. Theteam approach instills
acommitment in the associates to ensure the survival
of their company as well astheir own job security.

To upgradeitslabor force skills, BMW has ongoing training initiatives. Theseinitiativesinclude an on-
the-job apprenticeship system and partnerships with local technical schools. The ongoing partnership with
technical colleges demonstrates BMW’s commitment to improving the quality of South Carolina'swork
force.

Thetransfer of know-how and cross-fertilization of skills needed for agile production benefits thelocal
labor force. When the doorsto the plant first opened, the mix of American-to-German process engineers
was 40 percent to 60 percent. Like most complex assembly processes, there were mistakes made and
lessons|earned. American employees|earned the German way to assemble and launch anew vehicle.
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Over time, through amostly trial-and-error process, the South Carolina production team improved its
newly acquired skill set and began to develop its own assembly techniques. A major challenge wasthe
assembly of the X5 line. At thistime, American staff memberswere beginning to replace the German
counterparts, and the ratio of American-to-German process engineers had changed to a 50:50 mix. By the
time production for the latest BMW model, the X5, had begun, the ratio of American-to-German engi-
neers had increased to 90:10. In interviews, members of the original group, who had brought the Z3 from
the production line to the world’s highways, were notably proud of their accomplishments. The staffers,
mostly American, who run BMW’sfacility are not only self-sufficient, but are also devel oping best prac-
ticesfor the rest of BMW'’s worldwide manufacturing network.

Besidesinnovationsin labor practices, BMW has brought notabl e production advantages to South Caro-
linamanufacturing. The high-technology precision and efficiency of the assembly processisunparalleled.
A short tour along the assembly line reveal s these competencies. A highly integrated materials handling
system has been put in place to move vehicles through the assembly process. Assembly operations begin
in the body shop where an overhead conveyor carries parts to workers. Subassemblies are produced here
fromindividually stamped metal parts and components. These subassemblies become BMW bodieswhen
they are welded together and frames, doors, grills, fenders, and hoods are added. A conveyor system then
takes the bodies from the body shop to the paint shop. Doors are removed and carried through trim
operations by an electrified monorail system. When the bodies arrive at the trim line, they are placed on a
conveyor again, which tilts 90 degreesto allow easy accessto the underbody. Oncein the final assembly
area, battery-powered automatic guided vehicles deliver engines. At the sametime, ahybrid automatic
guided vehicle carriesthe body. These vehiclesfeaturelift platformsthat automatically adjust so workers
can comfortably install brake lines, carpets, dashboards, seats, glass, and doors. The body isthen trans-
ferred to a conveyor where the engine, rear axle, and tires are put in place. Vehicle fluids are added and

@ An Innovation for the Automobile Industry: BMW'’s Camera Stations )

In 1995, when the Spartanburg plant opened, quality inspection was a painstaking and expensive process. Line workers
would tear down one car aday to check assembly quality and measure installation variance. But since October 1998, BMW
hasinstalled camera stations to inspect every vehicle built. This new innovation has revolutionized the way BMW measures
and inspects quality, and it has other automobile manufacturers trying to visit the Spartanburg plant.

The robot-mounted cameras inspect each vehicle on the line, and data are processed immediately by an intelligent computer
system. The repeatability analysis allows management to see even the smallest trends or changesin variance. If a problem
is detected, the line is stopped immediately and the problem corrected. When recurring problems are apparent, BMW can
either redesign or troubleshoot its own processes or work with its module suppliersto improve their processes. The cameras
have given BMW an effective tool in reducing process variation.

The technology has been a great success. BMW has improved its manufacturing processes, improved vehicle quality, and
increased throughput, thereby reducing costs of manufacturing. Since BMW's introduction of camera stations, other auto-
mobile manufacturers and parts suppliers have started to follow BMW's lead. y
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quality tests performed before associates drive the BMW off the assembly line. After atest drive, the
American-made BMWs are ready for shipment. At each step, the precision of German production tech-
nology, engineering, and quality control ismanifest.

BMW'’s South Carolinafacility iscurrently employing cutting-edge production techniquesto assembleits
Z3 and X5 lines. One of the most innovative production technologiesisthe V-Star measurement system.
The V-Star system uses strategically placed cameras to constantly measure the production line's accu-
racy. The key benefit of the systemisthat it has allowed the facility to increase the speed of production
while maintaining high quality standards. Theincreasein speed is gained because the V-Star system
allows production engineersto feed real time set-up information into the line during production. Doing so
allows engineersto make small adjustments to the line set up before quality problems appear. Not only is
the V-Star production management system making adifference at the BMW facility, it isaso being
picked up by BMW’ssuppliers.

In addition to state-of-the-art manufacturing quality control systems, BMW is currently designing and
virtually assembling its products using advanced 3-D modeling programs. This has allowed both engi-
neersin Munich and production expertsin Spartanburg County to identify assembly problems before they
happen. To facilitate the identification of potential production issues, BMW sends several of its South
Carolinaemployeesto Munich to participate in knowledge-sharing sessions. In fact, during anon-launch
year, several South Carolinaproduction staff members may find themselvesin Munich two or three times
ayear.

Spreading Environmental Sustainability Another areawhere BMW is at the forefront of

competitive manufacturing in South Carolinais
sustainabl e devel opment and environmental prac-
tices. Thereis a steadfast commitment to environ-
mental protection. For example, the South Carolina
automotive plant isthe first in the United States to
use a water-based primer matched to base coat

BMW has turned to its suppliers to ensure that the entire
process of manufacturing BMW vehicles is environmen-
tally sound. To thisend, BMW has prepared voluntary sup-
plier environmental guidelines. Although the guidelinesare
not a prerequisite for BMW'’s suppliers, they serve asave-
hicle by which BMW can convey its valuesto its suppliers.
The guidelines include items such as:

« A pledge for suppliers to reduce their environmental

impact and emission of waste whenever possible.

«  Recognition that periodic environmental audits are im-
portant for identifying areas of improvement.

¢« A pledge to submit to the principles contained in the
Montreal Protocol regarding the elimination of Ozone-
depleting chemicals.

¢ The pledge to accurately report toxic chemical emis-
sions to the EPA.

¢ The pledge to eliminate all packaging waste and de-
liver al parts in 100 percent returnable containers.

paints, which reduces air emissions. Moreover, the
plant’s wastewater is pretreated and meets the
highest standards before discharge into thelocal
treatment plant. In 1998, the plant was awarded

I SO 14001 environmental certification for meeting
or exceeding international environmental standards.
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BMW has had along history of outstanding environmental performance. Deeply held environmental
principles are not restricted to German manufacturing facilities. Once committed to an environmental
standard for one plant, BMW implements the same practice throughout its worldwide operations. In
effect, this practice ensuresthat no single facility lags behind any other in BMW’s commitment to sustain-
able development. Executing an environmental strategy in this manner ensures that best practices continu-
aly elevate BMW'’ s environment standards worldwide.

Atits South Carolinafacility, BMW aways encourages proactive environmental policies. BMW’sefforts
in North America have not gone unnoticed. In December 2000, the Environmental Protection Agency
accepted BMW as a charter member of the Agency’s National Performance Track. So far, BMW isthe
only automobile company to beincluded onthe EPA'slist. At thelocal level, BMW has beenincluded in
South Carolina’ senvironmental excellence program, and the South CarolinaWildlife Federation has
presented BMW with itsair conservation award.

By adopting such aproactive environmental policy, BMW hasbeen ableto increaseitsflexibility in
dealing with capacity issues. Thanksto its conservative approach to emissions, BMW has been ableto
quickly reconfigure the Spartanburg facility to meet forecasted demand with little EPA intervention.
Staying ahead of the curve on environmental issues has not only contributed to the preservation of South
Carolina s environment, but has also helped BMW meet its customers’ demands.

In sum, awell-devel oped supply chain along with the proper competencies must bein place for aregional
manufacturing cluster to succeed. A viable cluster depends on astrong supplier network. A full comple-
ment of local suppliers helps anchor acluster in thelocal economy, allaying concerns about “footloose”
investment. The region becomes more competitive as the firmsin the cluster transfer knowledge and
innovative practices.

BMW’s Investment and Economic Development in South Carolina

In 2002, with an automotive cluster now firmly rooted in South Carolina, it is easy to forget how differ-
ent the manufacturing outlook appeared a decade earlier. When BMW made itslocation decisionin 1992,
the United States, Canada, and Mexico werein final negotiations over the North American Free Trade
Agreement (NAFTA). A memorable moment inthe U.S. presidential election campaign that year was
candidate Ross Perot’s campaign against jobs migrating to Mexico from the manufacturing regions of the
United States—the * giant sucking sound.”

The location of BMW has enabled Upstate South Carolinato buck the threatened de-industrialization
trend. Ten years later, it is now possible to view 1992 as a watershed. Even before NAFTA, South Caro-
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linafaced the erosion of textile and apparel jobs. After peaking at almost 230,000 jobsin 1973, the textile
and apparel employment base has shrunk every year afterwards. The sector most responsible for South
Carolina stransition from an agricultural to an industrial state was no longer viable as a source of secure
employment. The future of South Carolina’ s manufacturing sector was uncertain.

By the end of the 1990s, the fog had lifted. The Upstate’s job base had expanded by over 60,000, helping
the unemployment rate fall to 3.0 percent, near full empl oyment.11 Every county in the region experienced
afalling jobless rate during the booming 1990s. Through the 2001 U.S. recession, amajor concernin the
Upstate was the tight labor market and lack of available skilled workers. At the same time, theregion’s
population grew 15.1 percent during the 1990s (in line with the state average), underscoring the need for
expanding employment. Migration accounted for about 66 percent of the growth in the Upstate (well
above the state average). About 7,000 of the new residents were international migrants, accounting for
6.0 percent of the population growth. Meanwhile, in the period 1990 to 1999, the Upstate’s per capita
income grew 48 percent, above the state average. The Upstate remains among the richer regionsin South
Carolina, trailing only the Low Country (which includes Beaufort and Hilton Head I sland) in per capita
income.

The investment of BMW, aswell as other durable goods producers, hasinjected new life into the state's
industrial sector—proving world-class manufacturing can thrive in the Palmetto State. Consequently,
South Carolina and the Upstate region have posted employment gainsin durable goodsindustries for the
last decade. Today, the Upstate still is home to about 44 percent of al manufacturing employment in the
state. Asthis section will show, the Upstate has diversified into durables manufacturing and other non-
textile-related industries. Asaresult, the region has managed to maintain relatively high-income growth
while preserving its manufacturing heritage. Thisrecent manufacturing revival contrasts with anationwide
decline of manufacturing jobs.

Manufacturing employment in the United States has been diminishing in both rel ative and absol ute terms
for decades. Because of rapid job growth in services and trade, manufacturing nationwide has seen its
share of total employment fall sharply over the last three decades. In 1970, manufacturing accounted for
27 percent of all nonfarm jobsin the United States. By 2001, this share had fallen to just 13 percent. In
terms of absolute employment levels, the U.S. manufacturing sector has been shrinking since 1980. At
that time, there were atotal of 20.3 million jobs in manufacturing. In 2001, this figure was down to 17.7
million.

These long-term manufacturing job losses can be traced to three primary factors. First, the manufacturing
sector has enjoyed productivity gainsthat have alowed firms to produce more output with fewer work-
ers. That is, the growth of labor-saving technology in U.S. industry has contributed to the manufacturing
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job losses. It isimportant to note that this piece of the puzzle implies that manufacturing output has not
seen the same decline as has employment. Second, increased global mobility has played arole by allowing
firmsto locate outside the United States in search of lower production costs. Thisis especialy truein the
case of nondurable goods production and is amajor reason for the ongoing loss of employment in the
apparel industry. Finally, as U.S. household incomes have grown, there has been arelatively larger in-
crease in the demand for services such asmedical, legal, and entertainment services. The share of per-
sonal consumption allocated to services has grown tremendously relative to spending on tangible goods.

The absolute job losses seen inthe U.S.

manufacturing sector have come from Figure 9. U.S. Manufacturing
both the durable and nondurable goods Employment Levels (millions)
sectors. Figure 9 shows U.S. employment
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patterns hold true. In both relative and e

absolute terms, there have been substantial

manufacturing job losses. South Carolina

has been among the most manufacturing-reliant statesin the country. Therefore, the shift away from
manufacturing in the United States certainly had the potential to devastate industry within the state.
Because of South Carolina s particular reliance on textile and apparel jobs, the long-term declinein the
sector has had a substantial impact on the changing face of the state’'s economy. In 1970, total manufac-
turing accounted for 40.5 percent of al nonfarm jobsin South Carolina. This share hasfallen steadily
since, reaching 18.1 percent in 2001. Similar to the U.S. pattern, manufacturing employment levels have
fallen from 391,900 in 1980 to 332,100 in 2001.

Animportant difference between the United States and South Carolina’ s Upstate experiences, and one
that BMW has played akey rolein, isthe strength of the durable goods sector. Between 1970 and 2000,
durable goods employment in the United States was essentially flat. The number of jobsin 1970 stood at
11.2 million; during 2000, the figure was 11.1 million. However, employment in the durabl e goods sector
in South Carolina amost doubled over the same period, from 84,400 jobsin 1970 to 160,500 in 2000.
Thisincredible growth in durable goods employment has been vital in compensating for job lossesin the
state’stextile and apparel industries. Despite a net loss of 69,500 nondurabl e goods jobs between 1970
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and 2000, the state’s manufacturing sector as awhole actually saw a net increase of 6,600 jobs over the
same period because of the influx of durable goods producers.

While the state’s durable goods sector has

outperformed national trends for decades, Figure 10. Durable Goods

thelocation of BMW in the Greenville- Employment Growth ercentage change since 1990)
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pressive growth in that sector. Figure 10 2o
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United States, South Carolina, and the 152 ]

Greenville-Spartanburg-Anderson metro
area. Durable goods employment change
(percentage) for these three areas since
1990 are shown. Thismakesit easy to
quickly gauge the relative growth rates of
durable goods employment among different areas. The figure shows that durable goods employment in
the United States has been virtually unchanged since 1990. Meanwhile, South Carolina, and the
Greenville and Spartanburg areasin particul ar, have enjoyed relatively strong job growth in durable
goods.
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Source: Division of Research using data from the U.S. Bureau of Labor Statistics.

South Carolina and the Upstate region continue to have alarger share of total employment accounted for
by manufacturing than does the nation as awhole. Further, the proportion of employment in the non-
durable goods sector continuesto fall. At atime when nondurable goods employment, specifically textiles
and apparel employment, remains susceptible to ongoing trends toward increased efficiency and global -
ization, the future of manufacturing in South Carolina and the Upstate could appear threatened. How-
ever, agrowing and stable base of durable goods jobs across the state and region results in an evolving
and adapting manufacturing sector as opposed to adeclining industrial base.

The manufacturing renaissance in Upstate South Carolinarepresents how regions transform through
rebuilding the primary job base. Manufacturing operations bring new money flowing into the state from
outside. BMW sales are overwhelmingly outside the state and indeed outside the country’s borders. With
markets in 120 countries. The money is not recycled from one sector of the state’s economy to another—
it isalmost all an economic gain for the state’s citizens—providing money that can be used to purchase
goods and services from other regions and countries. Economic theory clearly states that regional growth
and devel opment depends on devel oping an export base. The diversified export base for BMW’s output is
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especially desirable. This point became clear during the 2001-2002 recession, when BMW exportsfrom
the Charleston port grew.

BMW has been amajor catalyst in the regional industrial resurgence described in this section. Today, it
would be absurd to dismissthe Upstate region as an old line, de-industrialized district where jobs migrate
to Mexico and other low wage countries; instead, the automotive cluster around BMW has re-shaped
Upstate South Carolinainto one of North America’s most competitive areas for manufacturing. Further,
the success of BMW benefits the community by enticing other businessesto locate in the Upstate. Asone
location expert stated, “ Companies don’t like to be pioneers. They like seeing someone el se succeed first.
They like to see precedent. BMW has been successful, and the suppliers have been, too.” .

Development Incentives

The manufacturing renaissance in the Upstate did not happen by accident. It isthe result of long-standing
public-private sector promotion of industry. Reindustrialization has remained part of the state’svision,
from the administration of Ernest Hollings, who as governor in the 1960s devel oped the state’s technical
education system, to former governor Carroll Campbell, who ardently promoted new manufacturing
investment with incentives and wasinstrumental in helping land BMW in 1992. South Carolina has acted
aggressively to rebuild the physical capital base, focusing on a strategy to attract industry from both
foreign and domestic sources. State and local development missionsto foreign countries bore fruit as new
plants sprouted where economic activity had been dormant.

In this section, the BMW investment is considered as a case where industrial promotion efforts and
economic devel opment incentives make sense. It can be argued that all employment and income associ-
ated with the plant, and the net fiscal effects presented earlier, would not exist without a pro-active, pro-
business, pro-manufacturing effort. That isnot to say that development incentives are the main reason
BMW chose South Carolina, but rather that they make a difference when two sites with similar funda-
mental characteristicsare considered.

It should be stressed that when states court companies, incentives are only part of the location decision.

There are many other considerations companies have in determining where to locate. Some of the main

location factors include access to market proximity, the presence of a strong manufacturing base, work

force skillsand union presence, land and energy costs, and infrastructure like highways, air transport, and
13

ports.

There are many reasons that BMW chose South Carolinaover other possible sites. First of all, BMW was
impressed with the personal attention that was extended to them by then South Carolina Governor
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Campbell. Second, there are low unionization and labor costs in South Carolinarelative to other possible
sites. Third, South Carolina offered proximity to supplier and product markets.

In the final analysis, BMW argues that it chose South Carolina because the state has a set of fundamental

14
assets:

» aqualified work force with training provided through the Technical Education System;

e accessible transportation facilities, including a deep-water port at Charleston, amajor airport, modern rail

and road systems;
» public-private, pro-business partnerships;

* asitewithin an easy distribution range of amajority of BMW’s primary U.S. markets.

Although not the fundamental location determinant, incentives add to the attractiveness of asite. The
large economic impact of automobile assembly plants make them a particular target for industrial recruit-
ment. All recent automotive plant openings have been supported by state incentives. Initial incentive
awards used to attract recent automotive plant investments are compared in Table 2. Indeed, BMW'’s

Table 2. Recent Auto Plant Investments*

Announced State &
Announcement  Initial Employment  Local Incentives

Company Date Estimate (nominal millions)
Hyundai (Alabama) 2002 2,000 $118
Toyota (Alabama) 2001 350 $29
Nissan (Mississippi) 2000 4,000 $295
Honda (Alabama) 1999 1,500 $158
GM (Michigan) 1998 700 $107
M er cedes (Alabama) 1994 1,500 $253
BMW (South Carolina) 1992 1,900 $130
Toyota (Kentucky) 1986 3,000 $147

* | nflation adjustments are made using GDP deflator series.
FIncludesonly primary (real) incentive, not additional ongoing incentives.
12002 dollars assumed equal to 2001 dollars.

Source: Division of Research; various sources.*®

Real Incentivest Real Incentivef

(2001 million $)

$118t
$29
$299
$165
$114
$289
$155

$214

Cost per Job
$59,000t
$82,857
$74,835
$110,290
$162,287
$192,730
$81,479

$71,404
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incentiveswere relatively modest, with $130 millioninincentivesfor 1,900 direct jobs promised at the
time of thelocation decision. Alabama’s Mercedes assembly plant promised about 1,700 direct jobs at a
cost of $250 millioninincentives, almost twice BMW’sincentive packagefor significantly lessemploy-
ment. It should be stressed a so that BMW’s employment (direct and indirect) has far exceeded the 1,900
jobsoriginally announced, which drastically reducesthe incentive-per-job ratio. In any case, Table 2
suggests that the incentives given BMW were moderate in comparison with other automotive invest-
ments.

The $130 million in development incentives offered to lure BMW to South Carolinaincluded tax credits,
tax abatements, job training allowances, and infrastructure improvements. Most of the incentives offered
were designed to ensure labor and infrastructure quality appropriate to advanced manufacturing. Property
tax breaks are designed to make South Carolina competitive with neighbors. Specifically, the state and
local BMW incentiveswerethefollowing:

* A property tax abatement or set “fee-in-lieu” of taxes (FILOT), valued at over $70 million over 20 years
(explained below).

» Labor training through the technical college system valued at $5 million. Thisis customized job training
through the special schoolsdivision of the State Board of Technical and Comprehensive Education, which
providestraining to South Caroliniansfor new employment made by corporate investment.

* A standard job creation income tax credit ($300 to $1,500 per new job created) valued at $2.85 million per
year for up to 15 years. The state of South Carolina has afive percent corporate profits tax. For BMW, the
state established amulti-county industrial park (explained below) with ajobstax credit for every perma-
nent, full-time job created. In five years at $1,500 per job, this would be worth $15 million for 2,000 jobs.
Unused credits can be carried forward for ten years.

» Industria revenue bondsissued by the state that carry lower interest rates than those offered directly in
financial markets.

» A plant site was purchased and then leased to BMW at $1 per year. The land was purchased by the state,
the Ports Authority, and Spartanburg County. The government agreed to purchase 900 acres of land near
the Greenville-Spartanburg airport for an estimated cost of $36.6 million; the state committed about $31.6
million, and thelocal government about $5 million. In addition to land, the state offered site improvements
including sewers, utilities, and road improvements such as a highway overpass and commitment to widen
existing roads along Interstate 85. There was also a $55 million project at the adjacent airport for various
improvements, including lengthening and strengthening arunway to accommodate afully loaded 747
aircraft. The Federal Aviation Administration funded 90 percent of this project; the state paid for the
remainder.

*  $6 millionin revenue bondsissued by Spartanburg County to acquire property and improve utilities.

*  $10million alocated for road work to improve roads around the plant site.
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Thelargest incentive in monetary terms and least understood by the public isthe property tax abatement.
The push for reducing property taxes for businesses goes back to the 1970s when the state’s manufactur-
ing employment base began its dramatic decline. Property tax incentivesfor businesses were deemed to
be crucial inluring new plants and expansions. Property tax reductions (through avariety of schemes)
were believed to be among the most effective incentives because they would bring the manufacturing
assessment down considerably and make South Carolinamore competitive with neighboring states.

Today in South Carolina, economic devel opment incentives change the property tax for manufacturers
through the fee-in-lieu of taxes (FILOT) agreements, and special source revenue bondsin multi-county
industrial parks (MCIP). Both FILOT and M CIP agreements have been used in BMW projects. Themain
features of theseincentives are:

1. Fee-in-lieu of Taxes (FILOT)
» Appliesto manufacturing, not other classifications of property;
» Allows County Councilsto lower Assessment Ratio from 10.5% to 6% (and aslow as4% in large
transactions);
*  Suspendsad valorem taxes and sets“fees’;
e Can stabilize millage rates for up to 30 years.

2. Multi-county industrial or business park (MCIP)
*  Multi-county agreement; many have one dominant and one nominal county;
» Norestriction on land area, timelimit, or type of “industry or business’;
* CanhaveFILOT in MCIP;
» All real and personal property is exempt from ad valorem taxes; an “amount equivalent” to property
tax isowed.

3. Special Source Revenue Bonds
e Areavalablein MCIPsand FILOTs;
» Canlower tax revenuesto all taxing entitiesthrough “ credits.”

The FILOT offered to BMW provides a substantial property tax savings, estimated at $70 million for the
initial investment. Without the incentive South Carolina officials believed that the local property tax was
not competitive with other states, largely because of a high property assessment ratio placed on manufac-
turers. It was felt that an amendment to the state constitution, which would alow counties to negotiate a
lower assessment ratio, would not stand. Thus, the “fee-in-lieu” was developed as an alternative.

There are distinct advantages to thisform of property tax relief for manufacturers. Thefirst isthe ability
to reduce the statutory manufacturing assessment ratio. The second is the ability to set the millage rate at
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afixed level without change over time. Finally, thetax incentive allowsfor aflexible payment schedule,
“aslong as the present value of the Company’s paymentsto the County equals the present value of the
annual payments that would have been made pursuant to a standard cal culation of regular fee-in-lieu
payments.” " The effect of the fee-in-lieuisa major reduction in property taxes for manufacturers wanting
toinvest in new plant and equipment.

Theorigina intent of FILOTs and related incentives like the Multi-County Industrial Park was the reduc-
tion of the overall property tax liability of alarge manufacturing investor. Since South Carolina’ staxeson
manufacturing property are relatively high when compared with neighboring states, it was not attracting
major industrial projects such asthose that were revitalizing other southern states, including large auto-
motive investmentsin Kentucky and Tennessee. Even when acompany negotiates an assessment ratio of
6 percent, the firm’s property taxeswill still be higher in South Carolinathan in North Carolina or
Georgia. A mgjor FILOT advantage to firms, however, is not the reduction in taxes as much as the means
to achieve a predictable stream of paymentsto local governments over time. Since FILOTs are set for
periods aslong as 20 to 30 years, long-term investors like BMW achieve stability in property tax
payments.

Originally, when the law wasfirst passed in 1987 during Governor Campbell’s administration, the incen-
tivewas only available to companiesinvesting at least $85 million or more. The logic was straightfor-
ward. Large-scale capital investments have huge, positive multiplier effects (as documented in this study)
and put less pressure on infrastructure and other state and local expenses than numerous small projects.
Thisincentive made the state competitive for world-class manufacturers. Theoretically, manufacturing
concerns like BMW could locate in many areas, unlike commercial venturesthat aretied to thelocal
market. In fact, the FILOT did attract major international investorsto South Carolinain the late 1980s
and 1990s. Hence, property tax adjustments appear to be justified for large, capital-intensive plantswith a
national and international market base.

However, the minimum amount of investment for acompany to be eligible has been lowered several times
sincethe FILOT law was passed. The minimum investment required has been reduced from the original
$85 million, first to $45 million in the early 1990s, and then $5 million in 1995. These changes haveled to
more widespread use of the property tax incentive and have, for most practical purposes, eliminated
South Carolina's 10.5 percent assessment on new industrial property. At $5 million, nearly any new
capital investment by amanufacturer will beeligiblefor aFILOT. In fact, aminimum investment of only
$1 millionisenough to be eligiblefor incentivesin six extremely distressed South Carolinacounties. This
reduction in the minimum investment level hasled to theincreased use of FILOT agreementsin South
Carolina.
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The common use of FILOTs makesthe original agreement with BMW seem lesslike anincentive than a
de facto tax policy for al manufacturers (recall that it accounts for over half of the original $130 million
incentive package). According to data from the South Carolina Department of Revenue, there have been
over 320 FILOT agreements negotiated since the law passed in 1987. During the five-year period be-
tween 1989 and 1994 (covering the BMW award), there were about five FILOT agreements negotiated
per year. The average amount of capital investment for these projects was about $157 million, and the
average fee paid by these companiesin 1998 was about $1 million (much smaller than the BMW agree-
ment). This contrasts dramatically with the four-year period from 1995 through 1998, during which there
have been an average of about 75 FILOT agreements negotiated per year. The average amount of capital
investment for these 300 or so FILOTs was about $15 million, and the average fee paid by these compa-
niesin 1998 was about $130,000.

It should be recognized that the expansion of tax incentivesis common among states, athough each has
its own approach to property tax adjustments. South Carolina’s neighbors have a different portfolio of
state and local taxes, and thus significant differences exist in the use of incentives. In North Carolina,
abatements or reductionsin real property taxes for development purposes do not exist, but the assess-
ment on manufacturing islow. Other incentives can be offered. In Georgiaand Tennessee, local devel op-
ment authorities become “owners’ of the property and as such are not subject to property taxes. Reduced
fees are assessed that essentially lowers the actual tax rate on the property of concern.

Today, the efficacy of incentivesin promoting economic development iswidely accepted in practice.
Nevertheless, it makes sense to evaluate incentive awards on a case-by-case basis. Whileincentivesare
designed to make an areamore competitive, they should be held to rigorous cost-benefit scrutiny. In this
study, thefiscal impact analysis shows that automotive incentivesyield net benefitsto taxpayers. Even
though BMW, like most recent investors, pays a set fee-in-lieu of property taxes, it still contributes
substantially to thelocal government finances.

Other incentives offered to BMW besides the tax agreements already discussed should also be placed in
the context of economic devel opment. Some incentiveslike infrastructure improvements benefit busi-
nesses thoughout the areaand help develop additional industrial clusters. In particular, BMW’sincentive
package in South Carolinaincluded improvementsfor local accessroads around the site, lengthening the
nearby airport’s runway to accommodate fully loaded aircraft, and rail accessthat would facilitate trans-
portation to the Port of Charleston. These improvements can make it more attractive to prospective

busi nesses considering rel ocation.

Any evaluation of incentives should consider:
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» Theexport-base potential of theinvestment;

e Theoverall economicimpact;

* Thenet fiscal benefits;

» Thepotentia for deepening supplier networksand clustering; and

» Spillover benefitsfor other businesses, including infrastructure improvements.

Inthefinal analysis, economic devel opment incentives, when properly designed, will attract new capital
investment, an essential input fueling economic devel opment and growth. Incentives can help establish
regional clusters. According to an exhaustive study of backward (supplier) linkages throughout the
world, thereisa*“rolefor judicious policy intervention to promote the creation and deepening of
linkages.” o

BMW'’s successin South Carolina shows that incentives can make adifference. Thefirmisalong-term
investor, embedded in the local community as a corporate citizen. At the same time, long-term investors
require areliable accessto quality labor and a predictable tax liability—suggesting that the labor training
and FILOT agreements offered to BMW may be powerful inducementsfor location. Itisclearly ina
state’s best interest to provide an attractive and competitive economic climate for new businesses. If new
businesses thrive, they will continue to grow and attract more investment to that area. This has been the
distinct lesson of BMW.

Conclusion

In 1992, during the midst of an economic recession and rising concerns about the “deindustrialization of
America,” BMW’sdecision to invest in South Carolina demonstrated that a U.S. manufacturing presence
remains essential to global businesses. Subsequently, BMW has been an engine of economic development
in Upstate South Carolina. The operations bring billions of dollarsto the region, which circulates through
the economic multiplier effect to foment business development. Ten years after the decision, BMW'’s
complex of activities has created more than 16,000 jobs. A competitive automotive cluster is now
ensconsed in the South Carolina economy.

BMW has proven to be along-term stakeholder in South Carolina. Beyond the economic multiplier effect
that spreads direct and indirect employment and income throughout the state, BMW Manufacturing

Corp. aso supportsadiverse group of community and educational organizations through financial dona-
tions and volunteer activity. The company forms partnerships with community groups; fundsinnovative
educationinitiatives, socia service programs, and cultural activities; and encourages volunteerism.
Specifically, BMW Manufacturing Corp. has committed more than $4 million to community organizations
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in South Carolina. The annual BMW Charity Pro-Am, started in 2001, raises funds for dozens of
charities.

Regarding education, BMW’ s promotional activities can be seen both as contributing to the local quality
of life and at the same time hel ping to improve the future labor force. Educational initiativesinclude
financial support for local libraries and employee volunteer work at local schoolsand colleges. BMW is
also actively engaged in statewide educational programs, including the state’s Governor’s School for the
Artsand Humanities and Governor’s School for Science and Math. Technical collegesand universities
also receive financia support for fellowships. BMW supports arts and cultural programs throughout
South Carolinaaswell.

BMW avowsto have atriple bottom line: economic goals, environmental goals, and socia goals. This
three-pronged strategy has not only made BMW Manufacturing Corp. aresponsible corporate citizen,

but has also allowed the company to achieve long-term competitive strength. At the South Carolina
facility, BMW has devised a number of initiativesto increase work force diversity. The program hasled to
successin hiring and retaining women and minority candidates.

Worldwide, BMW has come to be known as a corporate leader, listed on the Dow Jones Sustainability
index aswell asthe FTSE4 Good Europe ethicsindex. Yet every successful global business depends on
success at thelocal level. Inturn, local communities thrive when major corporate investorslike BMW
make significant long-term commitments to economic, environmental, and social goals.
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Appendix A
Economic I mpact Methodology

Input-output (1-O) analysisisthe basis for economic impact models. Input-output country tables are
found throughout theworld.* Variants of the U.S. input-output table are available for all countiesin the
United States. They are constructed with data on detailed inter-industry flows throughout the local
economy, and information on demand and total output. One of the magjor virtues of 1-O isthat industry,
or sectoral impacts can be calculated (see Appendix B, Employment Impacts by Sector).

The employment and income multipliersthat derive from input-output analysis are the basis for most
economicimpact analysis. But multiplier analysisis often misused or misunderstood. This appendix
summarizes the methodology and explains how it isused inimpact analysis.

Thebasisfor multiplier analysisistheinput-output table. An|-O tableisan accounting relationship, with
each industry represented as both a column and arow inamatrix. Insimpleterms, itisa set of recipes
for production in agiven economy. The table provides data on industry demands from all other industries
(the backward linkages are depicted in the columns of the table for each industry) and suppliersto all
other industries (depicted across the rows of the table for each industry). The table also includes final
demands and total output for the economy.

To measure the total impact of a new project in an economy, changesin all demands from other industries
(the upstream linkages) must be determined. For example, the construction of a $10 million BMW
expansion providesan initial impact of $10 million on thelocal economy. Thisisan example of adirect
impact. Clearly, the construction of the project will require concrete, steel, construction workers, and so
forth. The money spent on these materials and services comprises the indirect expenditures, or the
indirect impacts. The mechanism used to measure total indirect expendituresisthel-O table. TableA.1
givesasimplified, two-vestor version of an input-output table.

TableA.1
Hypothetical Input - Output Table

Construc- Manu- Find Total Construc- Manu- Find Total

tion facturing Demand  Output tion  facturing Demand Output
Construction 200 100 700 1000 Z, Z, F, X,
Manufacturing 400 500 1100 2000 Z, Z, F, X,

where Z, = interindustry flow from sector i to sector |
F =final demand of industry |
X, =total output of industry i



Most input-output tables would have dozens, if not hundreds, of sectors, but in this simplified economy,
only construction and manufacturing, using hypothetical data. In thisexample, the manufacturing sector
deliversto final demand $1,100 worth of goods. Final demand is the finished product that isused by a
consumer. Theinterindustry flows areinterpreted in the following manner: Manufacturing provides $400
worth of goods to the construction sector and $500 to itself. From the column of manufacturing data, we
can see that to produce the $1,100 of final goods, the manufacturing sector used $500 worth of its own
output and $100 of output from the construction sector. These demands are termed intermediate de-
mands, goods to be used in the production of other goods delivered to final demand. The total output of
manufacturing is the row total, or $2,000. The row entries are the inputs to the column sector.

Dividing theinterindustry flows by the total output (from Table A.1) produces the technical coefficients
matrix (Table A.2). Thisisthe set of “recipes’ for production. Anillustrative interpretation of these
technical coefficients shows that it takes $.20 worth of construction output and $.40 worth of manufac-
turing output to produce $1.00 worth of construction output.

TableA.2
Direct Coefficients Table

Construction ~ Manufacturing  Construction ~ Manufacturing

200 100

Construction 1000 2000 2 .05 a, a,
400 500

Manufacturing 1000 2000 4 25 a, &,

The process follows a general matrix algebranotation often used in multiplier analysis. The total output
(X) from each sector isthe sum of the intermediate demands and the final demands. For two sectors, like
theexamplein Table A.2, we have:

>(1 = le + Z12 + Fl
XZ = ZZl + ZZZ + FZ’

which can be put into amatrix formasX =Z + F.

Thedirect coefficientstableisused to calculate the multipliersfor each industry. The multipliersarederived
from the (Leontief) inverse of the direct coefficientsin Table A.3. Table A.3 displaystheinverse, or multi-
pliers, giventhedatain Table A.2.
TableA.3
L eontief Inverse

[1.2931 0.08620
[I-A]*= O 0
[0.6897 1.37930



Thisinverse matrix containsindustry multipliers. Thelogic follows from the equations above. Sincetotal
output (X) equals the sum of the inter-industry flows (Z) and the final demand (F), one can derive the
following equation:

X=Z+F ,whereZ = AX.
Thismay besolvedas X =[I - A]*F.

Theright side of the equation aboveisgivenin Table A.3. Theterm[I-A]?, called the Leontief inverse,
provides a powerful tool in quantifying economic effects. The numerical result of [1-A]*in our example
isfoundin Table A.3.

To understand these numbers, consider what will happen to this economy should the demand for con-
struction increase by $100. Obviously, to meet this demand, the construction sector will have to produce
an extra $100 of output. Additionally, from the I-O table one can see that construction uses construction
servicesin its own production process. From the A matrix, we see that to produce $1 worth of output, it
takes $.20 worth of construction production as an input. Thus, $20 worth of construction will be needed
as an input to increase output by $100 and, to produce that $20 worth, an additional amount given by

(.2 X $20) will be used asan input. Further, construction will demand (0.4 X $100) from the manufac-
turing sector. The Leontief inverseisan effectivetool for calculating the result of this round-by-round
process. From the examplein Figure 3.3, we see that a $100 increase in the demand for construction
output requires atotal increase of about $129 in construction output and an increase of $69 in manufac-
turing output. Thusthe[l-A]* matrix containsall of the direct and indirect effects of achangein final
demand. Thetotal economicimpact is given by the column sums of the Leontief inverse. In our ex-
ample, we find that the total economic impact of a$1 change in construction demand is $1.98; that is, the
$1 getsmultiplied by $1.98.

The multiplier derived from this example of the I-O model incorporates both the direct and indirect
impacts. By adding to this simple model arow for paymentsto labor by the firm (wages) and a column
of expenditure patterns (the marginal propensity to consume each type of product), the multipliers de-
rived from the Leontief inverse will incorporate the direct, indirect, and induced impacts. The induced
impacts are additional exzpendi turesresulting from increased earnings by local residentsas aresult of the
increaseinfina demand.

By dlight modifications of the above simple model, multipliers may be determined to analyze the total
output impact, earningsimpact, and jobsimpact. Typically inimpact analysisthe analyst needsan I-O
table generated by the governmental statistical office to determine theimpact of changesin final demand.

The datafrom an I-O table also provide quantitative measures of upstream and downstream linkages. The
terms upstream and downstream become intuitive when one looks at the 1-O table. A change in output by
the construction sector requiresincreased production by all of its suppliers. Thisisupstream linkage. On
the other hand, increased output in the construction sector also means additional amounts of this product
that are available to be used as inputs in other sectors. Thisis the downstream linkage. The upstream
linkage measures the strength of the supplier relationship while the downstream linkage measuresthe
strength of the market for selling the product as an input. Often the downstream linkage al so includes the
concept of marketing directly to the consumer in addition to sales to other firms as an input.



How can these economic impact analysis tools be used to understand a particular industry?

In the United States, as many countries, the federal government produces adetailed 1-O table. Multipli-
ers, as described above, are calculated from thistable by IMPLAN so that it isfairly straightforward to
estimate the impact of any change in final demand in the United States.

IMPLAN modeling software contains al the necessary information on sectoral linkagesto estimate the
total economic impact of aspecified changein thefina demand for the output of any given industry. This
detailed information on the linkages between sectorsis available at the national, state, and county levels.
Overall, these datafully describe the rel ationships between 528 disaggregated sectors, covering manufac-
turing, services, retail trade, and so on.

Therefore, IMPLAN provides modelsthat are well-suited to estimating the economic impacts of BMW'’s
operations, given detailed information on BMW'slevel of employment, annual payroll, and pattern of in-
state input purchases. This primary information isused in conjunction with the South Carolina-specific
economic model provided by IMPLAN to estimate the ongoing employment, income, and output impacts
of BMW'’s operations.

Fiscal Impacts

While IMPLAN providesthe framework necessary to estimate the economic impacts (employment and
income) of BMW'’s operations, it is not designed to reliably estimate the associated fiscal impacts. The
Division of Research has developed amodel tailored to South Carolina and the countiesin the Upstate to
estimate government benefits and costs. Overall, the fiscal impacts considered hereinclude increased tax
revenues accruing to the state in the form of sales and individual income tax revenues, tax revenues to
counties and school district’s via property taxes, state government education and development incentives
costs costs, and local government costs in the form of county service provision costs and school district
education costs.

Atthe statelevel, fiscal benefitswill berealized through higher sales and individual incometax revenues.
Specifically, these benefitswill result from the personal incomethat is supported by BMW’ s operations
viathedirect, indirect, and induced incomeimpacts. Thisincomewill be taxable directly viatheincome
tax, the amount of which is estimated using state-specific tax information. The after-tax incomewill be
used, in part, for spending on sales-taxable goods within the state. Using appropriate data on household
consumption patterns, and sales tax information for South Carolina, the impact on sales tax revenue can
be calculated. Meanwhile, the Division of Research’sfiscal impact model estimatesthe increased educa-
tion costs to state government, and the costs of the state’s Enterprise Program Job Development Credits.

At thelocal levdl, it isimportant to consider not just the fiscal benefits but also the fiscal costs. In particu-
lar, thelocal costs examined in this study are driven entirely by the population associated with BMW'’s
direct employment base. Given county-level demographic statistics on, for example, average household
size and average number of school-age children per household, the total population impact of BMW’s
direct employment is estimated.

This population will place additional burdens on thelocal infrastructure. At the county-level, this popul a-
tion will need to be provided will avariety of services, including police, fire and emergency medical
services. The school-age children of BMW's employeeswill place additional costson thelocal school



systems. To estimate these various impacts, the Division of Research’sfiscal impact model incorporates
county and school district information on the costs of providing these services.

The county and school district benefits estimated in this study are the property tax revenues attributable
to BMW’semployeesand BMW itself. That is, BMW’s employeeswill own homes and cars on which
they pay residential and personal property taxes, and BMW itself will pay the fee-in-lieu of property taxes
discussed in thetext. The fiscal impact model utilizes information on the local tax structure, aswell as
data on median home and automobile valuesto arrive at an estimate of the property tax revenues paid
directly by BMW’semployees. Meanwhile, actual nonresidential property tax paymentsfrom BMW are
added to thisto arrive at the total property tax revenues attributable to BMW and its workers.

Endnotes

! Thhe approach used in 1-O models may be traced to the French scholar Quesnay’s Tableau Economique in 1758. In the
20 century, Wassily Leontief, the first to win a Nobel prize for an applied general equilibrium model, is credited with
developing the analytical framework for 1-O analysis, which is also termed interindustry analysis. I-O models have been
used extensively in the analysis of both national and regional economies.

2 For a detailed explanation of the mathematics involved in calculating these linkage measures, see R.E. Miller and P. D.
Blair, Input-Output Analysis. Foundations and Extensions, Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1985.
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The economic impacts of BMW'’s operations will reach far beyond just the manufacturing sector. For
example, various service industries will supply directly to BMW and its suppliers. The economic activity
generated viathe induced impact (household expenditures) will have the largest impact on sectorsin
which firmssell directly to consumers. Infact, virtually al sectors of the South Carolina economy will
see some additional activity due to the presence of BMW.

The following table provides a sectoral breakdown of theindirect and induced employment impacts.*
From thetable, it is apparent that the majority of indirect jobs arein manufacturing. Thisisreasonable as
these jobs represent employment at firms that are supplying inputsto BMW. However, alarge share of
theindirect jobsisin fact located in the services sector. Looking at the induced employment impactsin
the table, thesejobs are primarily in the retaill and wholesal e trade and service sectors.

BMW hasclearly played akey rolein therevitalization of manufacturing in South Carolinaand especially
in the Upstate. However, this sectoral analysis of the employment impacts demonstrates that BMW isan
important engine of job growth in the state’'s non-manufacturing sectors as well.

Employment Impacts by Sector

Indirect Impacts Induced Impacts

Agriculture 13 63
Mining 1 0
Construction 101 116
Manufacturing 3,217 198
TCPU 245 181
Trade 610 2,369
FIRE 141 448
Services 2,345 2,026
Government 40 75
Other 0 176
Total 6,712 5,652

* The direct employment impact, 4,327 jobs, lie fully within the manufacturing sector because these represent jobs directly
at BMW.



