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AN EVALUATION OF THE ECONOMIC IMPACT OF
THE SEMATECH RESEARCH CONSORTIUM ON THE
ECONOMY OF AUSTIN, TEXAS

CHAPTER [: INTRODUCTION

During the 1ast decade American cities have been increasingiy
concerned about economic development. Therefore, homegrown policies
gimed at boosting & city's financial position are welcome by the community
and encouraged by 1ts public officials. In the eighties, high-technology
become & popular source of potential new employment in the eyes of many
localities. Public officials in Texas viewed high technology as & critical
{ssue. The high technology sector, such as microelectronics and related
industries, became the focus of grest attention and hope. Many cities,
inciuding Austin, banked on a vibrant high technology research snd
manufacturing sector.

Austin attracted its first high technology consortium in 1983. In thatl
yeer, the Microetectronics snd Computer Technology Corporation (MCC)
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announced that Austin would be the site for its world headquarters. The
consortium would conduct research on advanced, nevw computer
technolagies.! Years later, the cily would host ancther high technology
research consortium, it would be the Semiconductor Manufacturing
Technology Consortium (SEMATECH Inc.).

When the city's leaders expressed & rationale for sttracting the
SEMATECH research consortium, their arguments focused on economic
development. Therefare, an evaluative analysis af the economic impact of
the consortium on the city's economy offers an inleresting and {ruitful iine
of inquiry. Research consortia are a relatively recent phenomenon; both as
a mean to encourage growth in a specific industry, and as a way Lo achieve
economic development. Clesrly, economic development yas advanced 8s 8
preeminent justification for dispensing public funds in the form of
ecunorhic incentives to attract the consortium to Austin. Attempting to
determine whether the economic-development outputs of the consoriium
were worth the community's investment in attracting it should be an

interesting and important question to explore.

The study exemines the concept of economic development &nd various
other economic analysis methodoiogies. It is performed as a one time
palicy-outcome-evalustion-case-study. To provide depth, it spplies several

economic anslysis methodologies.

1 Scheps, Philip B., and Schechter, Lawrence A., “Financial Poticy Considerations Under Conditions of
Rapid Browth,” Governmenta) Finsnce 12 (December 1982), p.39.

2
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Evaluation research is usuatly an applied endeavor intended {o
influence policy. Policy mekers provide the definitions (including goals and
proposed impsact), operatienalizations, and the research setting of the
evaluation. Traditional evaluation methods rely on managers to define goals
in quantitative terms, and oblain baseline data. Some suthors advocale the
use of additional evaluation criteria (evaluation gosls from enabling

legislation, or stakeholders, and the application of & theary).2

Wheraver possible, the evalualion employs policy goals derived from
tocal government and business leaders. it also borrows from theory to help
define and operationalize vague goals (from public officials) and goals not
derived fram public statements. Four general policy abjectives are
evaluated. These are jobs, tax revenues, improved business prospects, and
business invesiment.

The snalysis begins in chapter iwo. This chapter presents & review of
the scholarly literature covering the theoretical frameworks used in the
study. These theoretical frameworks include genersl regional science
theories as well as these theories in regionsal science that emphasize
economic development and high technology. It also examines econamic
development theories that barrow from classical economic theory.

Furthermare, it explores the economic development litersture.

In addition, the literalure review covers specific cost-effectiveness

ihearies such as the cost-benefit analysis. (t presents traditional economic

2 gohneider, *The evaluation of & policy orientation for evaluation research: A guide to practice,” Public
Adminisiration Review. (1986), p. 356.
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analysis theories; such as the economic base study, and the employment
shifts and shares anslysis. Finally, it examines evaluation theary and the
case study methodology. The evsluation framework is used to tie it all

together.

A setting chspler follows the literature review. This is chapter
three. Chapter three provides historic and setting informsation about the
micraelectranics industry, the city of Austin and SEMATECH. It slso

explores some recent legal and policy issues.

Chapter four outlines the project’s methodology. it expands on the
methodological issues presented in the literature review. This is done to
offer a betler understanding of how the study was performed. For exampie,
the main hypothesis of the study cen be stated as follows: the SEMATECH
research cansortium will produce gresier economic oulputs as defined by
the community's economic policy objectives end economic devetopment
theories. Chapter four defines how the aforementionad hypothesis is tested.
Therefore, & positive evailuation would be found in response to favorable

cutcomes along several specific sub-hypothesis.

Chapter five presents the results of the sub~hypotheses tested and
the overall evaluation. This chapter explores the results of the analysis and
discusses its sirengths and wesknesses. Resulls are graphically displayed

wherever possibie.
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Chapter six offers a summary and discussion of the results oblained
in the study. It also puts forth some tentative conclusions and avenues for

further research. This is the concluding chapter.



CHAPTER II: LITERATURE REVIEW

THEORETICAL FRAMEWORKS

INTRODUCTION

During the 1ast decade American cities have been concerned about
ecanomic development. Many cities have relied on their own tax and
expenditure policies to alleviale fiscal siress3 Therefore, homegrawn
policies aimed at helping a city's financial position &re encouraged by its

public officisls.

{n the eighties, high-technology become & popular source of potential
new employment. In Texas, public officials viewed high-technology &s &
criticsl issue. For example, the popular mayor of San Antonio was an
advocate of high~technology4 The high-technology sector became the focus

of much attention.

tn 1987, Austin successfully attracted SEMATECH to the cily. When
the city's leaders expressed a ratianale for atiracting the SEMATECH

research consortium, their arguments centered an economic development.

3 Carnevale, John 1., "Recent Trends i the Finances of the State and Local Sector ,* Public Budgeting &
Finance 8 (Summer 1988), p. 33.

4 Cisneros, Henry 0., “Promoting Prosperity Thirough Economic Development,™ Bovernmental Finance 12
{December 1983}, p. 3.
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Therefore, an evaluative framework could be applied Lo study the economic
impsct of the SEMATECH's research consortium on Austin’s economy. To do
this, this raport begins by exploring the issue of economic development as
well as various economic analyses evalustive methodologies. Then, an
economic impsact study is performed within the framework of 8 ane-time

policy outcome evaluation-case-siudy.

Generally two main, intertwined approaches address the issue of
economic developmenl. These, are the regional science perspeclive and the
economic developmeni perspective. Regionsl science and economic
development theories pravide the background within which the polentisl
economic impact of the SEMATECH consortium may be assessed. From s
methodological point of view, the economic assessment cen proceed with
such general tools of economic analysis as an economic base study, the
empldgment shifts end shares analysis; as well as 8 cost-benefil analysis.
The thearetical framewark behind the use of the aforementioned economic
research sirategies, and the evaluation spprosch s1so provide tools with

which to praceed.
BENERAL CONCEPTUAL FRAMEWORKS
REGIONAL SCIENCE THEORIES

The literature of regional science has devoled grest sttention to the
genera} issue of economic development. Within this framework, one can
make 8 distinction between economic developmeni thearies that offer an

international economic development perspective (with or without

7
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consideration for high-technology); and thesries that focus on high-

technology growth in industrislized countries like the United States.

Authars such ss Allen and Levine relate that research on advanced-
technology development has generally followed two traditions. The first is
that of regional ecanomic-development. The second is thal aboul industrisl
site seleclion faclors and decisions® However, perhaps as a note of
caulion, Levine mentions that advanced-technology develapment theories
are considered ta be incomplete and unable to provide useful public-policy
insight &

Innovation and diffusion theories

Advanced technology-firm innovation and diffusion theories focus on
innovation and competilion as the driving mechsnisms behind high-
technolagy firms. These theories have not been fully integreted. They
pastulate that fast growing firms are early innovators that have flexihle,
daring managements, and use information sharing nelworks.? With the aid
of these advantages, these firms manage ta stay ahead of their competitors
and stay at the forefront of technology.

There are at least two sub-categories of diffusion theories, The first

category includes Regienal Model theories that focus on space as & major

3 Aln and Levine Hur-turing Advanoed Technology Enterprises : Emerging lssues in State and Looal
Econormio Devekoment Policy , (New York, New York : Preeger publishers, 1986), p. 64 65.

& id., p. 65.

7 Allen, David N., and Victor, Levine., Nurturing Advanced Technologu Enterprises : Emeraing lssues in
State and | ocal Economic Deve t Pokiey , (New York, New York : Praeger publishers, 1986), p. €5.
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impadiment to the flow of infarmation and prefer a fully integrated space;
and Contagion or Epidemic Models that suggest that nearby firms will adapt
sooner and that the process will decay with distance® The regionsl model
theories focus on the impact of the distance belween firms as a factor in
innovation. The contagion models focus on the ides thet nesrby firms would
be betler sble 1o emulste their neighbors and that in that menner they

prepagete innovation. Excepl for their focus both theories are similar.

Growth-Pole Theories

Growth-pole theories usually make distinction between aress of 8
country that gain high-technology {irms and older industrial areas that lose
them. This theoreticsl framework applies spatis! environments and
technology 8s its main analytical conceptsd The phenomenon described in
these theories has occurred in most industrialized countries. The theary
postulates that concentiratad economic aclivity and agglomerstion
economies initiate growth-center conditions that spread Lo outlying

areas.10
Life cycle and specialization theories

Product life cycle theories view &n industrial sector as

evolving through & series of stages. A life cycle begins with innovation; is

8 ®id., p. 65.
9 bid., p. 66,
10 i, p.67.
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followed by a growth stsge, and ends in maturity)! Life cycle and
speciglization Ltheories place more attention on the individual stages of
technological development. Work is first performed in costly areas with
facililies (research and development capacity), local markets, support
networks, and skilled employees in an innovalion stage. This is followed by
a growth stage where product and process are similar; require less skilled
1abor; external markets grow, and production begins Lo mave awey from the
growih stage area. In the third and final slandardizelion stage, production
cosls bottom out, end Jow lsbor costs, and easily transferable technologies
encourage movement away from the initial-high cost centers.'? The

innovetive stage is the ideal stage for economic development.!3
Organizational-labor market theory

Organizalional-1abor markel theory adds the dynamic of tsbor to the
product life cycle theory. Scoit ststes that: ™. .. the two major sources of
agglomeration economies within high-technology growth centers are inter-
indusirial trensactional structures and local lsbor markets.”i4 He looks et
inter-industrial transactions as the whole system of high-technelogy
agglomeratian economies existing in an ares. These agglomeration

econamies consist of the indusirial system af contraclors and

11 50011, Allen J., and Storper, Michael., "High Technology Indusiry and Regional Development: A
Theoretical Crmque and Reconstruction,” MWMS‘JM 198?) p. 219
12 ATien, David N., and Yictor, Levine., Nurturing A ‘ rise g5
State and Local Economic Deve t Poti (Hev York New ‘fork P‘raeger wbhshers 1986) pp
67,68

13 ibid., p. 68.

14 5501t ATlen J., and Storper, Michael., "High Teohhology Industry and Regional Developiment: &
Thnorttm! Cnhque and Reconstruction,” International Social Science Journal 39 (May 1987), p. 230.

10
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subcontractars vertically integrated and specialized, as well as the ares's
infrastructure and business climate)® However, these industrial
transactional structures are complemented by favorable lshor market
characteristics. These labor market characteristics include a highly
trained, technicel 1abor force, low cest unskilled iabor, a good business
climate (in terms of low organized lahor participation), end & climate
amenable to the social interaction and reinforcement of the technical

endeavors of the high-technolegy community.16

Aggiomeration effects

Agglemeration effects sre important considerations in any economic
development stralegy. In several of their thearies various suthors mention
agglomeration effects. One wey to look al the agglomeration economies of
an area is in terms of the local market and economic base of the region. In
this respect, industry location decision mekers might be sttrected tos
region by its market and economic bese characteristics and tittle effort
would be needed by the community to altrsct outside industries there!?
Mast corporations prefer Lo locate closeby, 6hd in &n ares with existing
manufacturing plants; with the result that most multi-establishment

carporations tend to be concentrated in single regions.18

15 id, p. 230, p. 220-230

16 ihid.

17 Miner , Roger and Cote, Scott., Growing the Next Siticon Yalley: A Guide for Successful Regional
Planning, (Lexington, Massachusetts : D.C. Heath and Company , 1987), p. 118,

18 44, p. 119.

1
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Finslly, self contained branch plants that may be attracted to a
communitly by various “seek and {ind" efforts sre scarce, represent & small
proportion the totsl new jobs created in North America, have limited growth
potential and can be expensive to sttract in terms of lime and effort.1® This
would suggest that the best strategy is to concentrate on improving the
prospects for 8 visble sgglomerstion economy in the ares that may offer
large grawth potential. This is something that public officials should be

aware of.
Seedbed-incubator hypothesis theories

Other theoretical maodels, like the seedbed/incubstor hypothesis,
attempl to determine the gecgraphical conditions under which new sectors
of production form and are encouraged through ah initial growth phase. 20
These theorias focus on groups of factors thet atiract high-technology
firms to a particular ares. These factors ususlly include: the presence of
universities with major science and enginesring programs, access to
internatlional airports, nearby military bases, local access 1o venture
capiial, 1arge populatlions of technical and scienlific workers, and 8
superior quality of 1ife2! Theories thal use lists of faclors as their foci of

analysis appear to borrow from industrial locetion theories.

19 gid., pp. 118,119,
20 goott, Allen J., and Storper , Michael., “High Technology Industry and Regional Development: &
Theoretical Critique and Reconsiruction,” nternational Social Science Journal 39 (May 1987), p. 218.

21 5oott, Allen J., and Storper, Michael., "High Technology Industry and Regional Development: A
Theoretical Critique and Reconsiruction,” Internalional Soeis) Seience Journal 39 (May 1987), p. 220.

12
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ECONOMIC DEVELOPHENT THEORIES

Industrial Location theories

Location theories of economic development draw from the ‘classica!’
approach to industrial location theory which in turn is derived from a
micro~-aconemic framework.22 The firm is considered the unit of anslysis in
these theories. The focus is on tha location’s characleristics. There are
two types of characteristics; one is the cost of overcoming space and the
other refers to the unique characteristics of the area. Locatlion studies are
usually undertaken in the form of survey-based studies; including business-

climate studies (which have similar methodologies).23

Yarious studies have been performed to determine which factors
influence high-technology firm location decisions the most. Waugh and
Waugh found that the most relevant factors were skills and availability of
labor; with some factors tipping the balance between sites such as the tax
climate and requiatory practices24 These results confirm the importance

that high-technology endesvors place on human capital.

In & related example, the Massachusetts High Technolagy Council

(formed in 1977) asked for a friendlier tax climate in that statez® They

22 Aen and Levine Nurturin ise i in State
Economio Deyelopment Policy, (Nw York Hev ’fork Praeger pw}ishers 1986) p 68

23 pid,, p. 69.

24 waugh, William L. Jr. and Waugh, Deborah M., “Baiting (he Hook: Targeting Economic Developient
Monies More Effectively,” Public Admintstration Quarterly 12 (Summer 1988), p. 232,
23assachusetts High Technology Council., Lampe, David R., editor., The Massathusetts Mirack
(Cambridge , Massachusetts : The MIT Press, 1988), p. 155,

13
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specifically focused on easing the tax burden on individusls; and conceded
that the siate's high tax climate created a situation where professional
managers snd engineers (then in s shortage) demsnded as much as & twenty
Lo thirty percent salary premium to work in Massachusetis2¢ The group
members were high-technology compsenies around the ares that has become
known as Route 128 (in Massachuseils); and therefore, their views could be
considered ta be representative of high-technology companies. The group
stated that the area's high cost of living was no longer offset by the
proximity of MIT, Boston's venture cspital markets or the culturs! milieu of
the araa. They stated that other high-technology areas offered the same
advantages with a better ‘business climate." They believed that the high
cost of the sres negatively affected high-technology industry startups and

expansion plans in the stale2?
Startup firms

There is no doubt that startup firms ere important to economic
development. Ususlly these firms sre classified ss smsll businesses.
Although most new firms fail, a study of new firms in the eighties found
that about half of new firms were projected to endure five yesrs, thirty-
eight percent len yesrs and thirty-one percent fifteen years. Nevertheless,
they create the most jobs.28 Not a1l fail. A few have the potential Lo

become high tevel employers.

26 ., p. 160.

27 ., p. 160,

28 Birch, David L., Job Crestion in Amerioa: How Dur Smallest Companies Pyt the Most People to Work.,
(New York: Collier Macmillan Publishers Inc., 1987), p. 18.

14
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Economic development theories of urban development

Many of the sconomic development theories of urban development have
an internationsal fecus. Heamm argues that theories of urban development and
urbanization can be classified into two general approaches; convergence
versus divergence theories. As such, these theories are usually applied Lo
an understanding of international economic development. Convergence
thearies assume that third world urban development will fallow the seme
basic patiern as develapmeant in Europe and Narth America2® On the other
hand, divergence Lheorists argue that urban processes are culturally unique

and shaped by specific cultural factors.30
Cultural factors

| Other suthors argue in favor of the importance of cultural factors in
economic development. They propose that traditional economic development
thinking has failed to consider culture either as & goal or as an
instrumentelity. They feel that il perfarms & crucial function (it helps
maintsin order) without which development could not proceed®! They point
out thst culture cannot be denied and thet it performs imporiant functions
thst, if improperly attended or neglecied can impede development.32 These

authors emphasize the infernationsl aspects of economic development.

29 Hamm, Bernd, and Litsch, Martin., "SunbeM versus frostbelt: a case for convergence theory,”
miternational Sooisl Soience journal, 112 (May, 1987), p. 200.

30 ibid Harntn p. 201

31 pube, 8. C., "Cultural Dimensions of Development,” International Social Science Journal 40 (November
1988), p. 505.

32 %id., p. 507.

15
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Political economy theories

Politicsl economy theories of ecenamic development have iooked at
ecocnamic developmeant from two poinis of view; the neo-classical and the
nec-merxist3® Some authors, with a third world point of view, decry the
lack of progress in the field from bolh the neo-claseical and the neo-
marxist perspective. They ascribe both viewpoints to Eurapean perspectives
thet had Lheir roots in European-western origins; but which do not spply to;
nor have they attempted to, or managed to solve any development problems
in the third world®¥ Indeed, the neo~classical approach has been dominant
in the past two decedes and has failed to show any real success in third
world nations.35 Therefore, these suthors cail for more and better research

into the political economy of economic develapment.
Feiock's economic development dimensions

Al the nationsl level Felock relaies how locel policy-mekers seldom
define exasclly whal they mean by "sconomic development.” He states that it
is often used synonymously with increased business activity, employment
growth, new invesiment, larger incomes, grester revenues snd &n improved

quality of life.36 This makes it difficult to judge exactiy what the intent of

23 ake, Claude., "The Political Economy of Development: Does It Have a Future,” International Sooial
Soience Journal 118 (November 1988) p. 485.

34 nid., pp.485 485,

35 pid., p. 491.

36 Fetock, Richard C., “Looal Government Economic Development Incentives and Urban Econoric Orowth,”
Public Administration Quarterly 12 (Summer 1988) :p. t41.
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& policy of economic development may be. However, public statemenis may

reflect political pastures rather then clearty thought out gosis.

Feiock has defined two closely reiated dimensions of economic
development for 8 community. His first dimension is incressed economic
cutput. The second dimension is improved economic outcomes. The
economic cutcomes include higher personal income, an enhanced lax base
and higher living standards. The development output is measured by
business activily indicstors; for example, changes in the population of
firms, investment, and emplagment. These changes may be & result af the
public policy incentives intended to siimulate local economic growth. The
public policy incentives can be classified as the inputs3? Feiock's efforts
of fer a systems snalysis perspeclive Lo economic development that can help
to study the issue further.

THE HISTORY OF ECONOMIC DEVELOPMENT IN THE UNITED STATES

Economic deveiopment aid for cities has evolved during the past sixty
years. In the nineteenth century, stste governments concentrated their
effarts on developing their natural resources and economies. Cities were
expected to go al it slona. The stales 1imited their role in city government
to occasional political meddling and moral 1eadership in such matters as the
reguiation of slcoholic beverages3® The first programs o aid cilies
evolved oul of the grest depression. These included the WPA, PWA, and CCC

37 bid., p. 142,
38 | ebsciwitz, Sarsh F., “Neighborhood revitalization i the United States: The decentralization
dynanic,” Public Adminisir ation Quarierly 14 (Spring 1990), p. 88.
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public works and housing construction programs. Their main goal was to

stimulstie economic sctivity and increase employment 39

The beginning of the modern system

Widespread national support for housing end communily development
activities began with the enactment of the Natiansl Housing Act of 194040
The Act spawned urban renewal with its emphasis on slum clearance and
urban redevelopment4!. This legislation slarted the process thal we have

come to Know as aid to cities and economic development of cities.

The Housing Act of 1954 changed the previous emphasis oh urban
renewsl and provided for neighborhood participation in the pisnning
process A2 However, the changes reflected s change of method rather than a
reversal of previous public policy towards aid for the cities. The old
tradition continued under the Housing and Urban Develepment Act of 1968;
which introduced an annus! funding system43 Qversll, urban development
palicy toward Americen cilies remained largely unchanged throughout most
of the sixlies.

29, 5. Conference of Mayors, the National Community Development Association and the Urban Land
Institute., Looa) Economio Development Tools and Techniques: A Guidebook for Looal Government.,
(vashington D. C. : U. . Government Printing Office, 1979, p. 13.

40 Liehschutz, Sarah F., “Neighborhood revitalization in the United States: The decenitratization
dynamic,” Public Admintstration Quarterly 14 (Spring 1990), p. 88.

41y, 5. Conference of Mayors, the Hational Communily Development Association and the Urban Land
Institute., Local Ecotoric Development Tools and Teshniques : A Guidebook for Local Government.,
(Washington D. C. : L. 8. Government Printing Office, 1979), p. 13.

42 | hsohutz, Sarah F., "Neighborhood revitalization in the United States: The decentratization
dynamic,” Public Adminisiration Quarierly 14 (Spring 1990), p. 89.

93 pid.
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In the sixties, most programs emphasized urban renewal over
gconomic development. The Demonstration Cities and Metropolitan
Davelopment Act of 1966 (the "Model Cities” Act) represented a fresh
attempt to provide a broad approsch; including funding for job training, and
many other social services as well as physical improvements# The Model
Cities program of 1966 was enacted to try to coordinate physical and social
development actions and targetl them for distressed areas4% This was 8

departure from previous palicy.
Grants and economic development

The Nixon sdministration began moving away from specialized
categorical sid grants snd towards general revenue sharing and specisl
revenue sharing grants (community development block grants,
compréhensive employment and training block grants, and Title IX EDA
economic adjustment assistance grants)#¢ This was the beginning of g
major policy shift that would atlow more money Lo be spent on aconomic
development incentives. The Community Development Black Grant Progrsm
(CDBG) of 1974 restructured nsiional urban aid programs and gave greater
fiexibility to local officials in implementing cammunity priorities. The
block grant consolidated seven existing programs into one formula-based

grant program.47

44 pid,

43 1, 5. Conference of Mayors, the National Communily Development Association and the Urban Land
Institute., Local Economic Developrmen! Tools and Techniques: A Guidebook for Locsl Government.,
(Washinglon D. C. :U. 8. Government Printing Office, 1979), p. 13.

46 pid., p. 13.

47 | ebsohulz, Sarsh F., "Neighborhood revitatization in the United States: The desentralization
dynamic,* Pubtic Administration Quarterly 14 (Spring 1930), p. 90.
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Economic development aid in the seventies and eighties

Overall, most of the federal aid for local urban econaomic developnent
and business retention in the seventies came from: HUD's Communily
Development Block Grants and Urban Development Action Grants, the
Economic Development Administration’s program of public works and
business development grants, loans, and loan guarantees, the Small Business
Administration’s 1osns and loan guarantees o business, the menpower
training under the Comprehensive Employment and Training Act, and the
support of Community Development Corporations by the Community Services
Administration48 These programs provided the bulk of community

development grants during this period and beyond.

In the eighties, the movement sway from specific-program
federal aid grants to block grants for the states continued. Some of these
changes allowed economic development projects to be incorporsted into the
small citias CDBG (Community Development Block Grants) funding. In 1979,
the Carter administration allowed communities to grant funds Lo public or
private nonprofil agencies simed al reducing physical and econemic
distress. This was followed by the Reagsh administration's (1981
amendment) ‘provision of assistance to private, for-profil entities’ which

encouraged more eggressive development programs4® The effect was to

48 ) 5. Conference of Mayors, the National Community Development Assooiation and the Urban Land
Institute., Local Economic Developinent Tools and Techniques : A Guidebook for Local Government.,
(Washinglon D. C. : U. §. Government Printing Office, 1979), p. 14.

43 Herzik, Eric B., and Pelissero, Jobn P, "Decantratization, Redistribution and Community Development
A Reassessment of the Small Citles CDBG Program,” Public Adminisiration Review 46

(January /February 1986) p. 32,
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shift more of the respansibility for economic deveiopment to the states.
After OBRAB! (The Omnibus Budget Reconciliation Act of 1981), the states
could take away from HUD all the administrative responsibility for the
small cilies program30

State aid for economic development

Between 1948 and 1974, seventy percent (almast 12 biltion) of &l
national aid Lo cities was provided by the 1948, 1954 and 1968 Acts 3
Daespite grester discretion, national involvement hes declined. Nationsl aid
to state and local government {including aid for economic devslapment)
declined in the 1980s. In 1978, aid to stale and local governments
amounted to seventeen percent of the nationsl government's budget; it
declined to en percent in 198752 As aresull, some stales have increased
the siie snd scope of their involvement. The states provide aid for local
economic development in the form of aid in advertising, information and
technicsl assistence to new businesses, below-market rate losns and oan
guarantees, tax incentives, grants ta local government for development-
related public works, job training progrem financing, roads or interchenge
construction, and other similar efforis3®

Enterprise zones in economic development

0 id.,p.32.

I Liebschutz, Sarah F., “Neighborhood revitalization in the United States: The decentralization
dynamic,” Public Administration Quarterly 14 (Spring 1990),p. 89.

92 did,, p 105.

33 1. 5. Conference of Mayors, the National Cornmunity Developrent Association and the Urban Land
institute., Local Economnie Development Tools and Techniques: A Guidebook for Looal Boverntnent.,
(Washington D, C. : U. 8. Government Printing Office, 1979}, p. 36.
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A type of economic devetopment program that has been widely
associated with economic developmeant gosls has been enterprise zones.
First promoted by U.S. Representative Jack F. Kemp (R -NY) and Robert Gercia
(D-NY} in 1980, enterprise zones refer to small geagraphicat areas of
concentrated economic activity where smal businesses ere encoursged
(with lessened financial and regulatory burdens); and in exchange, they are
usually required to hire disadvaniaged persons3¢ Enterprise zones have
been prevalent in many cities in the past ten years. Florids was the first to
enact an enterprise zane in 1980 as a response Lo civil disturbances in
Miami 33

Economic development agencies and programs

| As g practical matler, economic development programs and their
agencies operate in a difficult political environment. Te be successful, an
economic development agency should foster good communications between
city agencies involved in economic development, its clients and funding
sources; cultivate broad-based support; be innovative; try to manage and
reduce conflicts; and not be afraid {o seek help from older better

gstablished economic development agencies.3®

34 Revzan, Lawrence, “Enterprise Zones : Present Status and Potential bmpact,” Governmental Finance 12
(December 1983) p. 31,

35 id. Revzan p3l.

36 Cowles, Patrick J., and Sink, David ., “inplementaiion Problems in Urban Economic Developrent,”
Public Administration Quarterly 8 (Spring 84) pp. 88 ,89.
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Regardless of economic incentives some authors contend thst firms
will not risk Lheir investment resources in & physical location that does not
receive adequate public services snd facilitiesS? Adding physical resources
to the community may or may not be passible. Nevertheless, the local

infrastructure is still important.
WHAT 1S A HIGH TECHNDLOGY FIRM?

High-technolagy has attracted great attention fram gavernments in
maost industrialized countries. In 1983 the office of technology assessment
singled out high-technology electronics &s crucial to the ecanomic growth
and national security of the nation™8 Many Eurapean governments also
consider high-iechnoiogy to be important, These governments have
commissioned various studies to study and advise on the impact of high

techndlugies on their econamy and employment prospects3®

Most writers look at high~technology development; and technology in
a positive light. However, some writers, worry about its possible
consequences. These writers often call for s look sl how high-technology

affects management, public administration and politics80

57 Mumphrey , Anthony J., and Moomau, Parela H., “Hew Orleans: An Island in the Sunbelt,* Pubtic

Administration Quarierly 8 (Spring 84), p. 108.

38 Howel, Thomas R., Noellert, William A., MacLaughtin, Janet H., and YWolff, Alan ¥m., The

Microelestronics Race: The impact of Government Poticy on International Competition. (Boulder , Colorado
: Westview Press,1989), p. 2.

52 Hazewindus, Nico and Tooker , John., The i nical Chano

Growth and Soola) mpaot, (Hew York, New York : Pergamon Press hc 1982) p. 165

80 Kronl, Norton., “Techmwological Change and Research in Pubtic Administration,” Public Admintstration

Quarierly, 8 (F:m 1984), pp. 302-304,

23



Chapter |1 Armando Garcie

The concept of & universal definition for high-technology and high-
technology firms has been difficull to define. High-technelogy has been said
to improve efficiency in producing existing goads and services and in
producing new goods and services®! To this end a menu of characteristics
has been offered Lo classify a high-technology firm. These characteristics
include: s high percentage of Lechnical snd professions! staff, intensive
research and development, high vaiue-added products, high growth rates,
product competition in national and internationsl markets, technology
intensity, high levels of innovation and science based products and

processes that are based on slate-of-ihe arl knowledge$Z

COST EFFECTIYENESS

COST-BENEFIT ANALYSIS

Cost-Benefil analysis falls under the rubric of the neoclassicsl
paradigm of economics. 11 is considered to be & part of cost effectivenass
analysis. It has also been described as 8 sub-discipline (and technique) of
operations research. Operstions research may be the main discipling in
management science; which involves an anatyticsl spproach ta management,

and development of & scientific rationsle® The snalysis uses 8 'Pareto-

61 Allen, David K., and Viotor, Levine., Nurturing Advanced Technology Enterprises : Emerging lssues in
SI&LEMMM&&ME&M (New ‘York, New York : Praeger publishers, 1986, p. 28.
62 id., p. 29.

63 Newlon, Trevor., Cost-Benefit Anslysis in Administration. (Oxford, England : George Allen & Unwin
LTD, 1972, p. 15.
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Better’ criterian in which a project may proceed if lhe gainers (buyers} can

compensate the losers (owners of the inputs used to produce the goods}). 64

Cost-Benefit anslysis in the public sector entertains the same
general nolions as economic analysis in the privsle sector. Indeed, ihe
private sector routinely makes use of cost-benefit anglysis in its financial
planning decisions. The objective of the anslysis is to meke optimal use of
scarce resources. In the public sector, cost-benefit analysis attempts to
find the most 'socially profitable’ option$® Thal is the aption that
generates the maost benefits aver costs for the cammunity, Having said
this, it should be poinled out thel many suthors recommend thet the resulls
of the analysis should be used to help guide decisions and not &s the enly
decision criteria6é

A his{uricﬂl perspective of cost-benefit analysis

Over recent years, Cosi-Benefil Anslysis has become an imporiant
element of the nationa) decision making process. it has been important
since President Johnson made it an integrsl part of his new budgetsry
techniques in 196587 |t dates back to the River and Harbor Act of 1902 thst

required the Army Cops of Engineers to evaluste {ederal navigation

64 Sohmid, Allan A., Benefit-Cost Analysie: & Politioal £ sach, (Boulder , Colorado :
Westview Press, 1989),p.2.

€5 Galambos and Schreiber , Economic Analysis for Loo:) Government, p. 62.

66 Sirageldin, D. Salkever and Osborn R, editors, Eyalusting Population Programs : _International
Experience with cost-effectiveness snalysis and cosi-benefil analysis, (New York, New York: St.
Martin's Press, 1983),p. 7.

67 Campen, James T., Benefit, Cost, And Beyond: The Politica) Econorny of Benefit-Cost Analysis,
(Cambridge , Massachusetts : Ballinger Publishing Company , 1986),p. 1.
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expenditures so as to identify commercial benefits and costs. Later, it
gainad widespread use wilh the Flood Control Act of 1936 where {lood
control projects were approved if their benefits exceeded their estimated
cosisé8 Then, an interagency group was formed in 1946 to develop &
consistent sel of principles. The resull wes the Proposed Practices for
Economic Analysis of River Basin Projects produced by the U.S. Federa!
tnter-Agency River Basin Committee's Subcommittee an Benefits and Costs

in 1950 (revised 1958).59 This unofficiail menual was very influential. it

vas called the “Green Book,” and its principies were later incorporsted in
the U.S. Bureau of the Budget's Budgel Circular A-47 (1952).70 The
interagency-U. S. President’s-Waler Resources Council's Policies

Standards, and Procedures in the Formation, Eveluation, and Review of Plsng

for Use snd Development of Water and Related Land Rescurces (1962)

replaced the Budget Circular A-47 ss the suthority on cost-benefil analysis

throughout the sixties.?!

The growth end scceplence of cosi-benefit analysis continued
Lhroughout the seventies when it began 1o be applied to regulatory policies.
In March of 1978, President Jimmy Carter signed Executive Order 12044;
which required that major proposed regulations be "subjected to regulstory
snalyses that would idenlify the economic consequences of slternstive

responses, and that the least burdensame of the alternative alternalives be

68 hid., p. 16.

69 bid.,p. 17.

70 pid,

M bid., pp. 17,18,
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chosen.™2 Later, Presideni Reagan's 1981 executive order (12291)
specificaily called for cosi-benefit analysis as: "it specified the single
evaluative stendard of ‘'maximizing the aggregate net benefits to society,
implicitly rejecting a multiple-objective framework that might include
environmentsl or distributional objectives as well as tatsl net socist
benefits.”73

Cost-benefit analysis theory

A basic premise of cost-benefit anslysis is that there sre always
tradeoffs; even when one choice is to maintain the status-quo™ The
process hes been described ss consumer informstion for public entities ™
The anslysis has three basic principles. The first is that all ressonsble
alternstives be investigated. The second is thst each siternative be
considered in terms of ils full life cycle. The third is thet money has vslue
over time, and the analysis should express benefits and costs in terms of

their present value.’6

The cost-benefil procedure involves several specific steps. The first
step is to define the objective. This is followed by generating siternstives,

formulsting assumptions, determining costs and benefits, comparing costs

72 campen, James T., Benefit, Cost, And Beyond; The Political Econory of Benefit-Cost Analysts,
(Carnbridge , Massaohusetis : Ballinger Publishing Company , 1986}, p. 20.

73 id. , p. 20.

74 Research and Education Association, Handbook of Economic Analusis., (New York, New York : Research
and Education Association, 1982), p. 2.

75 Sohenid, Allan A., Bepefit-Cost_Analysis: & Politioa] Econorry Approach, (Boukder , Colorado
Westview Press, 1989), p. 1

76 Research and Education Assoctation, Hangbook of Economic Anakysis., (New York, New York: Research
and Education Assooiation, 1982), p. 3.

27



Chapter |1 Armendo Garcis

and benefits and ranking alternatives; and finally, performing a sensitivity
anslysis to provide feedback end find where refinements might be needed.™?
Out of this a decision follows.

Cost Benefit Analysis sdheres to the allocative economics concept
thet the valua of an chject is determined by what & person is willing to pay.
Therefare, the concept of consumer surplus is very imporiani.’® Population
and aggregate economic grawth affect calculations of passible consumer
surptus and should be carefully locked at (particularly with infrastructure
projects).?® In-addition, there are various sther important economic
concepts to consider. These concepts include a resource owner's rent,
opportunity costs, the distinction between benefits and transfer costs,
possible double counting of benefits or costs, shadow prices and

externalities among the most important ones.80
GENERAL ECONDMIC ANALYSIS
ECONOMIC ANALYSIS AND THE ECONOMIC BASE STUDY
Economic analysis is an essential component in the evaluation of an
economic policy. Primsrily, it can help to describe the ecenomic fremework

within which the evaluatlion will begin and from which it will conlinue and

end. An effective Yocel development strategy requires s basic understanding

77 ibid. ,pp. 4,7
7 Mishan, Edward J., Cost-Benefit Analysis , (New York, New York : Prasger Publishers, 1976), p. 24.
79 hid., p. 46.

80 id., pp. 55-109.
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of the lecal economy8! An economic analysis should provide the initial
besic understanding. In addition, specific economic snalysis can help
determine which is most efficient or best expenditure for limited tsx

dollars®2 The specific cost-benefil will help meke this determination.

Jobs and employment are a vital resource for & community. Local
emplayment is also a8 major concern of local palicy makers. Galambos &
Schreiber state that the basic issue for a local economy is jobs; including
the maintensnce of present employment, and atirscling more jobs. This is
because 1ocal government services depend on tax (lows which are mede
possible by income from individual taxpayers8® Most of this income stems
from the tax payer's job. A good starting point for developing &n effective

iocal economic development strategy is an economic base study84

'Regularlg provided and accurate economic information about the local
economy and its economic base should help tocal public officials and
business 1eaders to make betier decisions® This is & major reason Lo
canduct an annual economic base study. The United States Department of

Commerce, Bureau of ithe Census publishes County Business Patlers annually.

This publication offers all the necessary dats Lo conduct an econamic base

study as well as an economic shifts and sheres anslysis.

81 Galambos , Eva., and Schreiber, Arihar F,, Making Sense Oul of Dollars : Economic Analysts for Local
Government., (Washinglon, D. C. : National League of Cities, 1978.), p. 3.

92 .

82 Galambos, Eva., and Schreiber, Arthur ., Making Sense Dut of Dollars ; Economio Analysis for Looal
Gayernment,, (Washington, 0. C. : Nationat League of Cities, 1978) .5

64 id., p.6.

85 Tiebout, Charles M., The Community Econornie Base Study , (New York, Mew York : The Committee for
Econosnic Development ,1962), p. 1Z.
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The annual publicalion covers number of establishments, total
employment, and payroll daia on estsblishmenls whose main aclivily at
each location had been previously classified® In this manner, & breekdown
by industry and industry sub-cateqories is possible. The data has been
published since 1946 (although al irregular intervsis before 1964); and the
report series was revised and expanded in 197487

The ecanomic base study identifies the key econamic activities of the
communily and subdivides them into basic and non-basic sectors. The basic
sector of the economy produces goods for sele outside the local &rea® The
basic industry export jobs are considered {o be the primery driving
mechanism behind job creation within the 1oca! economy8? With this
information a tocal community can get an idea of where to focus its
econnmic development efforts. Economic base studies can slso provide the
background for more specislized studies and help a community eveluste ils
progress towards various public goals.S0

EMPLOYMENT SHIFTS AND SHARES

Employment shifts and shares analysis is used ta determine if a local

industry is lasing or reising its share of employment relative to the

B6 U 5. Department of Commerce : Bureau of the Census, County Busivess Patters, 1987 Texas.
(Washington D.C. : Bureau of the Census, 1930 p. v.

87 did,

83 Tishout, Charles M., The Community Economic Base Study, (Mew York, New York : The Commitiee for
Econcivic Development ,1962), p. 13.

89 ibid,

90 pid. p.15.
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national industry®! As might be expected & negsative performance forecasts
losses in employment snd & positive performance would be ideal. Through
its assessment of strengths and weaknesses in 8 community, economic
shifts-and-shares snelysis can help guide the creation of an effective local

economic development strategy.#2

EYALUATION RESEARCH

Evalustion resesrch could be seen as an extension of what we do in
everyday situstions. Often, when confranied wilh & new, or somehow
salient activity, object or situstion, we attempt to evsluate il. As s
resesrch tool, evaluation research assesses prograem effectiveness (o
determine lhe extent to which program goals were accompiished.?3 As such,
evailuetion could teke various forms. Some of the approaches that have been
sttempled in evalustion research include systems analysis, economic
spproaches and cost-benefit snalyses, decision theory, &s well as policy
gnalysis and implementation studies.?4

Nevertheless, evaluation research is still bounded by traditional rules
or methods. These include the fact that evalustion research is usually an
spplied endeavor intended to influence policy; that the policy makers

provide the definitions (including goals and proposed impsct) and

91 Galambos, Eva,, and Schreiber, Arthur ., Making Serise ;

Goverpment. (‘l‘ashingtm D. €. : National League of Clties !9‘?8) p- 6

2 gig.

93 Adars, Garald R., and Sohvaneveldt, Jay D,, Ungerstandioq Researoh Methods , (White Plains, New
York: Longman Inc., 1985.), p. 317.

94 Schneider, Anne Larason, "The evaluation of a policy orientation for evaluation research: A quide Yo
practice,” Public Administration Review. 46 (July / Auqusti9Bs) | p. 357.
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operslionalizations of the progrsm; and thal the eveluation is limited {o the
research setling of the iniervention program° QOverail evaluation research
is a form of applied research %

Types of gveluation research can be separated into three categories.
The categaries are process evaluation (slso called formative evaluation),
outcome evsluation {s1so called impact evsluastion ar summstive
evaluation), and monitoring3?. The study will barrow from the outcome

evalualion paradigm to assess the economic impact of the project.

The traditicnal evaluation spproach relies on managers to provide
goals in quantitaetiva terms, and obtaining baseline dats that lster is used as
a standard against which to judge the outcome of the evaluation®8. This
approach is probsbly the one that the 1syman and working bureatcral is most
familiar with. Schneider advacates the use of some additional evaluation
criteria such as delermining goals to evaiuste from enabling legislation,
constituencies, stakeholders and the application of & theory®?

Three specific evaluation criteria have been identified from official
statements. These criteria are jobs, sn improved employment base, and
added tax revenues. At SEMATECH's grand opening Mayor Lee Cooke slated

kS Adams, Gerald R., and Schraneveldt, Jay D., Understanding Research Methods, (White Pluins, New
York : Longman Ino., 1985.), p. 317.

% Balbie, Eart., The Practice of Soofal Research., (Belmont, Catifornia: Wadsworth Publishing Co., 1986)
p. 258.

97 schneider, “The evaluation of 2 policy orientation for evaluation research: A guide to practice,” Public
Administration Review. (1986), p. 356.

98 ipid,, p. 356.
99 id.
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that the consortium had improved the city's employment base and would: " . .

boost people ¥ho might have gone out of business.100" His reference to

helping businessas that might have otherwise failed clearly shows that one

of the objectives of city efficials was an improved economic base.

TABLE 2.1 E¥ALUATION CRITERIA FOR SEMATECH AS OF THE END OF 1990.

Messures of Objective Aspect of Expectation
Economic if Theory or
Activity specific public statements
gﬁgﬂlc BASE Economic Base Theory T expord jobs
EMPLOYMENT SHIFTS Employment Shifts and ! share
AND SHARES STUDY Shares Theory
JOBS Feiock ¥ ¥ Higher
960 iobs* public statements 960 iobs
FIRMS Feiock#*¥ Higher
TAXES Feipck¥*#* Higher
42.8 milliont# public statements $42.8 million
BUILDIKG Felockx®* Higher
PERMITS
COST/BENEFIT Cost- Benefit Theory Benefits > Costs

Note:

* This figure is obtained by multiplying Z,400 jobs by two fifths.

®¥ This figure is obtained by mulliplying the 150 million by two sevenths.

*22This refers to Feiock's theory described earlier.

In the same ceremony then chief economist far the Austin Chamber of

Commerce, Angelos Angelou, stated thatl he expected sbout 2,400 spin-off

jobs within five years and additionsl state snd locsl revenues of 150

millicn dollars by the middie nineties!®!. These expectalions about the

economic impact of the consortium on the locsl economy may be used as

evaluation goals (see Table 2.1).

100 Pope, Kyle., "SEMATECH Opens with High Hopes ™ Austin American Statesman, 11/16/90, p. Atl.
109 pope, Ky, "SEMATECH Opens with High Hopes™ Austin Amerioan Statesman, 11716730, p, A1,
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Additional eveluation criteria can be borrowed from the theoretical
literature. The short matrix in Table 2.1 outlines how such an evaluation
analysis could proceed. Using & straightforward division of {he publicly
stated expectations; evalustion criteris for the end of 1990 (two years

afier its dedication) were determined.

A second avaluation gosl (as of the end of 1993) was slso determined
for the cost-benefit analysis. It would use the evaiuation criteria outlined
in Teble 2.2. A second evsluation time frame is needed for the costi-benefit
analysis beceuse a cost-benefit analysis is usually done over the life of the
project. The SEMATECH research consoriium is expected to funclion for five
years. The figures used would be for the entire {ive ygar period. An
evelustion outcome for the cost-benefit analysis as of that future dale

would be speculative.

TABLE 2.2 COST/BENEFIT EYALUATION CRITERIA FOR SEMATECH AS OF THE END OF 1993,

Measures of Objective Aspect of Expectstion
Economic if Theory or
Activity specific public stalements
COST/BENEFIT Cost-Benefit Theory Benefils » Costs
CONCLUSION

The literature of economic development of high-lechnology firms can
be approsched from two perspectives. These perspectives are regionsl

economic development and § combination of other neo-classicsl sconomic
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perspectives; such as firm location siudies. The high-technalogy firm
‘}econnmic development literature is not yet fully developed and is in &
wprocess of evelution. The literature on cost-benefit analysis, economic

base studies, employment shifts and shares and evaluation is mare mature,
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CHAPTER 11l: RESEARCH SETTING
BACKGROUND INFORMATION:

THE RISE OF THE SEMICONDUCTOR INDUSTRY

The microelectronics indusiry grew out of sdvances made in
semiconductor technology. These technical achisvements aliowed the
creation of microscopic circuits etched on the surface of silicon chips
hardly larger then a finger nail. In & sense semiconductors and
microelectronics created a new menufacluring revolution. Today's consumer
electronics, computer and eerospace industries, eamong others, are
dependent on, and driven by advances in the microelectronics industry. At
the same time, the manufacturing output of these indusiries creates
important sources of weallh for the companies and nations that master

these technologies.

Early elecironics technology was based on the use of eleciron tubes.
The familier vacuum tubes most people have seen in old radio and television
sels are o type of electron tube. For example, in the 1930's, the solid state

diode rectifier was Lhe only other electronic device available. This device
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only allowed a one-way-only flow of electricily through & solid known as a

semiconductor. This was the first widely used semiconductor device,102

The solid-state electronics revelution thal eventuslly gave birth to
semiconductor chips took place between 1940 and 1980 when solid-state
devices nearly repleced the use of vacuum electron tubes worldwide 103
Today semiconductor devices can be coaxed Lo manipulate electric currents
in many ways; replacing vest numbers of old yacuum eleciron tubes and
whole arrays of electronic circuits. Only three applications for eleciron
tubes remain. A widely used application involves monitors such as
television tubes, (CRT's) computer dispiays, and in some photoelectric
devices. They are also used to generate large amounts of pover at very high
frequencies. Their third use is as new-generation X-ray tubes |®4

INTERNATIONAL SETTING AND THE SEMICONDUCTOR INDUSTRY

The American semiconductor industry has experienced & painful
reversal of leadership since the 1ate 1970s. The United Slates is
acknowledged 1o to have lost its 1eadership over the microchip business in
the 1980s. Some expect thet U.S. companies will continue {0 1pse market
share through the early 1990s; but will regain their ioses later in the

decade. Japanese companies dominate the memory chip market largely

102 gyder, John D., and Fink, Denald B., Engineers & Electrons: A Century of Electrical Progress, (New
York, New York : EEE Press,1984) p. 118.

103 pid., p. 118.

104 pid.
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becsuse of their advaniage in economies of scale. American companies

retain an sdvantiage in customized chips (ASICs) and microprocessors t®

FIGURE 3.1 SEMICONDUCTOR FIRMS YORLDWIDE MARKET SHARE RANKINGS FOR 1980
1980 RANKING
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Source: Adapted from data presented in the Austin American Statesman.106

According te Integrated Circuils Engineering dals, American
companies’ sales have slipped since 1980. in 1980, four American
cornpanies had the largest worldwide semiconductor sales (T1, Motorols,
National, and Intel). Seven American companies were representied among the
top ten market share holders (see Figure 3.1).

By 1990 only three American compsnies were left in the top ten
(Motorola, Intel and TI). The lop three markel share holders were Japanese

105 | adendorf, Kirk., “Chipping Away : U.S. semiconductor industry's word market share still stipping,”
Austin Arnerican Stateman, 28, January 1991, Business Section, p. 1,

106 ibid.

38



Chapter 11 Armando Garcia

(see Figure 3.2).107 |{ is partly in response o such statistics that
SEMATECH was formed,

FIGURE 3.2 SEMICONDUCTOR FIRMS WORLDWIDE MARKET SHARE RANKINGS FOR 1990
1990 RANKING
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Source: Adapted from data presented in the Austin American Statesman. 108

The microelsclronics business is very complex. It includes firms
which menufacture silicon chips, rew materisls, and machinery io
manufecture semiconductors. Also included ere design firms thel design
microcircuits, and softwaere houses thet program computers. All lypes of
computer manufacturers, consumer electronics, medical instruments and

defense and serospace reloled firms are slso involved.

Y07 L adendor{, Kirk., “Chipping Away : U.S. semiconductor industry's world market share still stipping,*
Austin American Stateman, 28, January 1991, Business Section, p. 1.
108 iid.
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NATIONAL SETTING

The high-technology sector incorporates many industries. Electronics
and specificelly microelectronics and semiconductors represent oniy o
fraction of the high-technology industry.

TABLE 3.1 RIGH-TECHNOLOGY CLUSTERS: 1984

Cluster Eslablishments Employment
1. Los Angeles 7,919 519,305
2. Metropelitan New York, New Jerssy 7,415 360,917
3. Silicon Yalley 4,133 309,416
4. Route 128 2,602 254,557
. Chicago 3,303 208,891
6. Delaware Yalley 1,716 151,607
?. Dallas/Forth Worth 2,113 132,352
8. Baltimore/Washington 2,561 118,226
9. Austia 2,082 114,820
10. Buffato/Rochester 679 114,003
{1, New Haven/Stamford 1,242 97,405
12. San Diego 1,511 77,114
13. Sesttle 1,281 73,597
4. Houston 2,413 71,840
15. Minneapolis/St.Paul 1,176 70,223
16. Denver /Boulder 1,140 64,411
12, Phoenix 1,086 63,888
18. 8%, Louis 600 57,081
19, Raleigh/Durham 565 53,718
20. Detroit 1,513 48,077
21, 5411 Lake City 570 45,239
22, Pitisburgh 693 42,940
23, Milwsukee 555 42,451
24, Portland, Oregon 673 368,309
25, Alanta 918 32,314
26. Tampa 797 21,31
27. Kansas City 265 26,069
28. Sants fe 351 18,749
29. Columbus 497 17,011
30, Lexington 153 11,807

Adapled from: Miller and Cote, Growing the Next Silicon Yalley, p.16.

Many regions around the couniry enjoy vibrant high~technology clusters.

Table 3.1 represents a listing of some of these clusters offered by Miller
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and Cote.19% Austlin was the eighth largest high-technology clusier in 1984
The SEMATECH consortium might help the city Lo keep or improve its top ten
rgnking.

Unfortunetely, various members of the electronics industry
sometimes work at cross-purposes. So that while U.S. chipmskers ask for
tough government action to open Jdapan's chip market, LS. compuler makers
make use of fareigh chips and express concerns that trade sanctions might
endanger their supplies.'10 Af the same time, joint ventures between

American and foreign firms continue.

PHYSICAL SETTING

AUSTIN, TEXAS® HISTORY OF ATTRACTING SEMATECH

Austin, Texas is the capital of the state of Texas. The city was
incorporated in 1839 and became the state's capital that same year. Austin
is & home rule city chartered in 1891.111 11 is currently operating under &
recent charter adopted in 1953.112 The city has a council-manager form of
city government. 113

109 ttiller, Roger and Cote, Scott., Growing the Next Siticon Yallew : A Guide for Successful Regional
Planning, (Lexington, Massachusetts ; D.C. Heath and Company, 1987). p. 16.

110 pewitt, Phillip Elmer. "High Tech's Fickle Helping Hand,™ Time Maaszine 4, December 1989, 7.
11 The City of Austin, Texas., Apbroved City of Austin Financial Plan 196990 Yolume 1. (Austin,
Texas : Cily of Austin Texas, 1989) p, 24,

192 The League of Wornen Voters of Austin, Texas., Citizen's Guide to Austin & Travis County , 2nd
edition (Austin, Texas : The League of Women Yolers of Austin, Texas, 1978).p.6.

113 The City of Austin, Texas., Approved City of Austin Financial Plan 1989-30 Yolrme 1. (Austin,
Texas : City of Austin Texas, 1989) p. 24.
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Austin’s first major success in attracling a high-technology
consortium ves with MCC. On May 16, 1983, the Microelectronics and
Computer Technology Corporation (MCC) announced that Austin would be the
site for its world heasdquarters)t4 MCC was the first American consortium
to bring together companies in the competlitive microchip and computer
industries. It was formed in 1982 by ten companies as & response to Japan's
Fifth Generation Computer Project.115 Fifth Generalion computers are
expected to be gble to "think™ ih a primitive form and mimic human thought
pracesses. Their achievement invalves the development and use of artificial

intelligence hardware and soflware 116

Government is Austin's 1argesi employer. This is apparent from the
fact that Austin is a state capilal and the home of its flagship university
(The University of Texas). However, the electronics industry slso figures
prominently in Austin's economy. Motorola and |6M have been consistent top

ten raters among Austin’s top ten employers for the past five years.!1?

After the success with MCC, Austin wes interested in attracting its
second research consortium. The city officially tsunched its effort to
attract SEMATECH on June 30, 1987, On thal day Peler Mills, vice president

114 goheps, Philip B., and Schechter , Lawrence A., "Finanoisl Policy Consider ations Under Conditions of
Rapid Growth,” Governmental Finance 12 (December 1983), p.35.

135 Ladendorf, Kirk., “Rebooting Consortium ponders high-tech mission, future,” Austin American
Staternan, 16, smunmwgn :-:ma p. At.

16 Dizard, Wilson P. Jr., The Coming & ion Age: oryiey

Politics, second edition (New York, N.Y. Longman ho 1985);! £8.

1T The City of Austin, Texas., Approved City of Avstin Financia] Plan 1984 lo 1985 to 1989-90
Yolume 1. (Austin, Texas :Citg of Austin Texas, 1989) pp, t-52, 14, 247,27 24.
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of economic development for the Austin Chamber of Commerce, traveled to
New York to hand deliver to Semiconductor Indusiry Association (S1A)

officials Austin’s proposal {o attract SEMATECH to the city.!!8

To lure SEMATECH the state of Texss offered thraugh the University
of Texas at Austin a 46-acre site. This site included a five-story office
building and a warehouse. The package also included renovation and
furnishings for the office building, partial renovstion for the warehouse
into 8 semiconductor febrication facility; and, paid issuance costs and
first-year low cost interest on construction bonds, The city of Austin
pravided eleclrical power facilities, ulility connections and building and
development fee abatements.t1®

Austin Economic Develapment officials promised SEMATECH &
permanent 1ax exemption as an incentive to move to Austin!20 The city's
incentive plan also included choice tickels Lo sparts and culturat events and
club memberships for SEMATECH employses, Aboul 100 small businesses
near the site offered discounts, discaunted mortgage losns and airline
discounls for SEMATECH employees. The city slso arranged with various

private groups to help SEMATECH employees move in.12!

118 pope Kyle., “SEMATECH expeots to finalize plans : Oper ational soherne aimost finished: A SEMATECH
Chronology ™ Mﬁn.ﬂme_mm&tﬁ_mm- 16, Rovember 1968,

119 Genera) Accounting Dffice , Federal Research: The SEMATECH Consortium's Start-up Activities
(Washington, D.C. : GAD RCED-50-37, November 1989),p. 11.

120 pope, Kyle., “Tax ruling goes against SEMATECH" Austin American Stateman, 23, August, 1989,
Seo.A p. Al.

121 hitney, Elizabeth., “How Austin snared SEMATECH: the view from the other side,” Austin
American Stateman, 24, July 1988, Sec.H, p. R1.
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Other states sppsrently offered larger sums of money. Massachuselts
offered 440 million in grants and losns. California offered 125 mitlion end
Florida 72 million the first year and 180 million over 10 years. Seven
cities offered more than the 68 million offered by Austin122 Austin
boosters pointed out that the city offered a 15 million dollar bank account
up front (another contribution by the University of Texas); whereas other
offers included money that had yet to be spproved by state Jegisiatures.1z3
In addition, the University of Texas guaranteed 35 million in bonds used to
buy the vacant Datla General building and land for SEMATECH, and to build a
permanent adjacent facility at the site. The bslance of the 68 miilion came

from several public and private sources.124

An example of & crestive public inducement involved the city's
pramise to give SEMATECH & reimbursement from the city's resource
management program fund if the consortium inslalled energy efficient air
conditioning. This became an issue in August of 1989 when the city council
debated an energy incentive payment of $218,604 dollars. Council members
Sally Shipman, Smoot Carl-Mitchell and Charles Urdy told opposing council
member Rabert Barnstone thal the reimbursement was part of the originsl
SEMATECH incentive package.1%%

122 whitney , Elizabeth., "How Austin snared SEMATECH: the view from the other side,” Austin
Ameriow Stateman, 24, July 1988, SeoH, p.H1,

123 g,

124 334,

125 Banta, Bob., “Counci) to pay Tor Sematech's air conditioning” Austin American Stateraan, 4, August
1989.
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On September 12, 1987, SEMATECH sent & five-member technical
advisory team 1o tour Austin's potential project site; the former Dsta
General building on Mantopolis Boulevard in southeast Austin. They also
flew over the University of Texas Balcones Research Center. At the time,
the five member team was touring polenlial sites across the country. In
late October, the advisory team returned to laok &t the former Data General
building again. They were also trested to & lunch meeting with Governor Bill
Clements at the Governor's Mansion.126

By November 19, 1987, Austin was declared o be among eleven
finglists. Austin’s 68 million incentive package wes accepted and the city
was officially announced as the winning site on January 6, 1988, SEMATECH
and local officisls laler met Lo decide on an srchitecturs] firm to remodel

the Dala General Building on Montopolis Drive127

Austin also met various other criteria. The city affered a suitable
site, sccess to a first class university, 8 pool of skilled warkers, a good
quslity of 1ife, 8 low cost of living, a central location and stste and 1ocal
incentives. This placed Austin nesr the lop in every category although it
never was Lhe winner in sny single cetegory according to SEMATECH
spokesman Daniel Rime. )28 In addition, the city was eager to plesse and had
the best organized and orchestraled offer. Finslly, some anaiysts atiribule

Austin's success io political clout in Washinglon from such polilicians as

126 pope, Kyle., "SEMATECH expeots 1o finatize plans : Operational soheme akmost finished: A SEMATECH

Chronology ™ Austin American Stateman, 16, November 1988,
127 bid.

128 Whitney , Elizabeth., "How Austin snared SEMATECH: the view from the other side,” Austin
American Stateman, 24, July 1988, SecH, p.H1.

45




Chapter (i} Armando Garcis

House Speaker Jim Wright and especially U.S. Representative Jake Pickle
who could help assure & conlinuous influx of federal maney.!2?

Austin launched a very well prepared effort. For example, Austin was
the only bidder to personally hend-deliver its proposat. Austin
demonsirated a mockup clean room for visiting SEMATECH scouts. Austin's
bid included 8 prepared building permitl and waived development fees worth
$400,000 dollars. The Austin team atiended to every detail and cosched
everyone who might come in direct contact with the selection team. This
coaching included such detsil as Lo what to and not to say, eye contact, and

yoice inflaction. All sctivities were planned orchestrated and rehesrsed 130

There is no doubt that Austin set up & good recruiting campaign. In
this respect, the fact that the city was the host {0 an established resesrch
consortium (MCC) might have helped. Pike Power, an attorney who helped
archestrate the recruiling campaign noted that his work to get MCC to
Austinin 1983 offered valuable experience and an example of 8 successiul
effort. In addition, MCC and SEMATECH had overiapping memberships. Half
of the companies in SEMATECH were members of MCC. Three of the originsl
thirteen members of SEMATECH salready had plants in Austin. Finelly, the
University of Texas was an active participant in the negotisticns to atiract
SEMATECH; just as it had been in the past with MCC.

129 whitney , Elizabeth., "How Austin snared SEMATECH: the view from the other side,” Austin Amerioan
Stateman, 24, July 1988, SecH, p.HI.,
130 g,
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SEMATECH officials threw a coming out party to officislly dedicate
their Austin facility on November 15, 1988. The invitation-only dedication
ceremony was attended by over 1,300 people. Representative Jake Pickle af
Austin might have summed up the feelings of those involved when he
commented: “We wooed her, we chased her, we caught her, we fell in love
with her and we married her. I1's been a happy marriage.”'3! SEMATECH is

located a1 2706 Monlopolis Drive in Southeast Austin,
A HISTORY OF SEMATECH

SEMATECH evolved out of the semiconductor industry's perceplion
that the Unitled States would lose its leadership and markets Lo Japanese
competition. Sometime in February 1986 1BM's Genersl Technology Division
vice president, Sanford L. Kane presented the results of his study of the
semichnductor industry to the company’s six man management commitiee
headed by John Akers (IBM's president and chief operating officer). The
statistics warned aboul the ability of the American semiconductor industry
" 1o maintain its technological leadership.'32 Sanford Kane's presentation has
been said to have been the catalyst for SEMATECH. That month he began
traveling the country warning government and industry leaders such as Bob
Noyce (Intel), Bill Sick (T}, Jim Norling (Motorola), Charlie Sporck and
others about the dire shape of the American Semiconductor Industry.133

131 pope, Kyle., "SEMATECH expects to finakize plans: Operational scheme almost finished” Austin
American Stateman, 16, November 1988,

132 warstwfsky, Fred., The Chip War ; The Battle for the World of Tomorrow., (New, York, N.Y. :
Maomiltan Publishing Compary , 1983) pp. 1-4.

133 4., p.266.
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The industry feared that without an American semiconductor industry
"merchant” producers such as 1BM would be forced to buy semiconductors
from Japanese vendors who could be direct competitors. In addition, the
abi]itg'tu closely monitor and participate in the design of specific
semiconduclor chips offers a competitive advantage.’® This advaniage
would be lost if the semiconductor chips have Lo be bought from actusl or
patential competitors halfway across the world.

In the following SIA (Semiconductar Industry Association) meeting in
Santa Clara California on June 1986, the statislics in Sanford Kane's
presentations, and their potential meaning, became & main topic of
conversation. A task force was formed in October 1986 to try te find
solutions for the polential problem. From this task force, the idea for
SEMATECH was developed. One of those involved, Charlie Sporck, stated
that this waould not be a mere research project; he said, "The American
Industry has fallen behind Japan not so much in research but in the
manufacturing of products at low cost with high quatity. SEMATECR will be

aimed at improving manufaciuring ability."133

in early 1987, semiconductor production and test equipment
manufacturing firms were unconvinced that any consortium would help
them. Without assurances thal sufficient resources would be sllacated for
development of future testers and machinery, they were reluctant to back

financially the consortium plans. Many of them fell that they were

134 warshofsky, Fred., The Chip War : The Battle for the World of Tomorrow., (New, York, N.Y. :
Macrillan Publishing Company , 1989} p. 4.
135 id., p. 367,
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shorichanged by Lhe Defense Department’'s previous YHSIC (Very High Speed
Integrated Circuit) program. They wanted to make sure that enough maney

would be deveted to costly new machinery and tester development.

The VHSIC effort started as an equipment development iniliative.
However, most of Lhe work was done on device and system areas and little
was done for equipment development. Equipment manufacturers were also
wary of government strings attached and worried that the government
subsidy might be inappropriate.!3 These fesrs seemed {o be confirmed by
the fact thal the initial trust of the SEMATECH effort was pushed by
integrated circuit firms and initially the role of equipment companies wes
ill defined.137

On May 12, 1987, S1A of ficials mel in Dallss to spprove 8 1.5 billion,
five yesr funding plan for & national resesrch consortium.!38 In August
SEMATECH Inc. was formed.'3% Then in September, SEMATECH named its
board of directors and the thirtean founding members. This group inciuded
Advenced Micro Devices Inc., American Telephone and Telegraph, Digital
Equipment Carporation, Harris Carp., Hewlett-Packard Co., Intel Carp.,
International Business Machines Corp., LSI Lagic Corp., Micron Technology

Inc., Motorola Inc., National Semiconductor Corp., Rockwell Internationsl

136 | evine, Bernard., “Gear Firms Skeplical About Consortia: Disappointed by YHSIC, Most Demand
Details on SEMATECH, Other Proposals™ Electronic News, 9, March 1987,

137 aid.

138 pope, Kyk., “SEMATECH expeots to finatize plans: Operational soheme aknost finished: A SEMATECH
Clronology “ Austin American Slaternan, 16, Hovetnber 1988,

139 General Aceounting Office , Feder al Research: The SEMATECH Consortium's Start-up Activities,
(Washington, D.C. : GAQ RCED-90-37, November 1989), p. 2.
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Carp., and Texas instrument inc.}40 Congress appropriated 100 millian in
fiscal years 1968 and 1989 in December; and authorized the Department of
Defense (DOD) Lo participate.'?! In January 1988 SEMATECH snnounced that
Austin would be its permanent site.

On January 27, 1988, 1BM and AT&T engaged in SEMATECH's first
cooperetive move when they agreed to share proprietary information by
turning over to SEMATECH processes for making two compuler chips.'42 [BM
and AT&T surprised everyone by offering their most advanced technologies.
They agreed to contribute the designs, masks, lest deta bases, and 811 the
equipment required to manufscture their most advanced chips (IBM's 4~
megabil DRAM, and AT&T's 64-kilobit static RAM). At the {ime, these were
considered next generation technologies. These offers speeded up the
process and demonstrated the companies’ commitment in that they were
willing to give up some of their compelitive technological sdvantages for

the saske of the consortium 143

On February 17, 1988, NCR Corporation became the 4th member of
SEMATECH. NCR was the first new member since the consartium was
founded. The company would be represented by its Microelectronics

Division, which manufactures microprocessors, memaries, peripherals, and

140 pooe, Kyle., "SEMATECH expects to finalize plans  Dperational scheme akmost finished: A SEMATECH
Chronology ™ Austin American Stateraan, 16, November 1938,

141 general Accounting Office, Fegeral Research: The SEMATECH Consortium’s Start-wo Aotivities.
(Washington, D.C. : GAD RCED-90-37, November 1989), p. 2.

142 pope, Kyk., “CEMATECH axpects to finalize plans : Dporational sohome almost finished: A SEMATECH
Chronology ™ Austin American Staternan, 16, November 1953.

143 warshofsky, Fred., The Chip War ; The Battle for the World of Tornorrow., (New, York, N.Y.
Maocsiltan Publishing Corpany , 1389) p. 367.
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digital signsl processing devices.144 February also saw SEMATECH's first
potential setback yhen on February 19, 1988 President Reagan proposed
reducing the federal contribution for SEMATECH from 100 million to 43
million as part of Reagan's 1.09 Lrillion 1989 fiscal budgel.t43 SEMATECH's
federal contribution was sayed when on May 18, 1988, Lthe House
Appropristions Subcommittee rejected Reagan's proposed 45 miliion
appropristion for SEMATECH and approved the original {100 million

request 146

In April SEMATECH occupied its southeast Austin site. The
consortium slso signed & 20-year lease with the University of Texas in May.
The lease would become effective in January 1989.147 Mesnwhile, work
crews worked on the former Data General plant site at times for as much as
20 hours g day.148

The summer of 1988 withessed the selection of SEMATECH's twa top
officials. After an initial fruilless search, SEMATECH anngunced the
selection of Robert Noyce as SEMATECH's chief executive officer on
Wednesday, July 28, 1988, Robert Noyce left his job as vice-chairman of
intel. He had originally declined 1o be considerad claiming he was too ald.

However, since the search failed to find anyone willing or able to take the

1494 pope, Kyk., “SEMATECH expeots 1o finalize plans : Oper ational soheme almost finished: A SEMATECH
Chronology * Austin American Stateman, 16, Novemnber 1988,

145 pid.

146 id.

147 Goneral Accounting Office , Feder sl Research: The SEMATECH Consortium's Start-up Activities,
(washington, D.C. : GAD RCED-90-37, November 1989),p. 11.

148 Jyson, Kim., “Work crews hurry to complete manufacturing plant by August,” Austin American
Statesman, 10, April 1988, Sec H, p. HI.
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job, Noyce accepted the position14® The sixty year old was a co-inventor of
the integrated circuit with Jack Kilby. He co-founded Fairchild
Semiconductor and Intel. Noyce had a towering reputsation in the
semiconductor industry.!50 The same day Paul Castrucci was named chief
operating officer.t At fifty-four yesrs, Paul Castrucci was & former 16M
executive whose task would be to manage SEMATECH's day~to-day fechnical

affsirs and oversee relations with equipment and materials suppliers,192

The Japsnese held a surprise for SEMATECH of ficials in August. On
August 14, 1988, Tomihiro Matsumurs (director of NEC's semiconductor
division) staled thal his company wished to join SEMATECH.19% Industry
executives warned that SEMATECH of ficials would have 16 weigh the cosls
of giving up any possible technolegical contributions from NEC Corporstion
against the benefits of supporting anly American companies through
SEMATECH. On the other hand, many experts questioned the abilily of the
United States to keep any technologicsl advances gained from SEMATECH in
the country for long; particularly given the increasingly large number of
allisnces belwean American and Japanese menufacturers.tS  For their psrt,
SEMATECH officials denied the request. Bob Noyce stated: "SEMATECH is for

149 yarshofsky, Fred., The Chip War : The Battle for the World of Tomorrow ., (New, York, N.Y. :
Macmillan Publishing Company , 1969) p. 25

130 {adendorf, Kirk,, "Change of heart brings Noyce sboard,”™ Austin American Stateman, 28, July
1988, Seo £, p. El.

151 Ladendorf, Kirk., "Electronics pioneer to lead SEMATECH,” Austin American Stateman, 28, July
1988, Sec.h, p.AL.

152 | adendorf, Kirk., "Mr. Inside' draws praise from indusiry,” Austin American Staternan, 31, Jul,
1988, Sec H, p. H2.

152 warshofsky , Fred., The Chip War ; The Batile for the World of Tomorrow., (New, York, N.Y. :
Macmillan Publishing Company , 1963) p. 327.

154 sanger, David E., “Japanese firm wants 10 Join SEMATECH," Austin American Stateman, 16, August
1988,5¢c D, p.D?.
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the benefit of American industry and Americen taxpayers.” Matsumura did
nol specify what technologies NEC would offer SEMATECH. Some Americen

executives questioned NEC's motives; others were willing to consider the
offer.155

On September 9, 1988, SEMATECH's vice-president of sdministrstion
vas selected. The choice was Austin Chamber of Commerce's Peler Mills,
who performed a key role in the eight-month drive to bring SEMATECH ta
Austin. Mills would mansge SEMATECH's 1egal, personnel, finance and
cornmunications divisions.'® This rounded off SEMATECH's three top

management pasitions.

Later on Seplember 29, 1988, & congressiansl conferance committee
approved SEMATECH's entire 100 million funding request.'S? However, the
cnmmittee requesied thet 75 million be withheld until the Department of
Defense and the consortium agreed on an aperating plan for 1989158 This
plan was reflected in the National Defense Authorization Acts for Fiscal
Yesrs 1986 and 1989, These acls authorized DOD (the Depariment of
Defense) to grant SEMATECH itls funds upon the successful completion of
annusl operating plans developed in consultation with DOD and & newly

created Advisory Council on Federal Participstion in SEMATECH.15? The

155 warshofsky, Fred., The Chip War : The Battle for the Workd of Tomorrow,, (New, York, N.Y. :
Macmillan Publishing Company , 1989) p. 328,

156 Pope, Kyle., “SEMATECH expeots 1o finalize plans : Operational scheme aimost finished . A SEMATECH
Chronology " Austin American Stateran, 16, November 1988,

157 ibid,

198 pid..

159 Generat Acsounting Office, Federa] Research: The SEMATECH Consortium’s Start-up Activities,
(Washington, D.C. : GAG RCED-90-27, November 19§9), p. 16,
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inlent was to establish a framewark that would allow government
supervision without needless constraints an SEMATECH's operalions or
management. DOD's mansgement oversight of SEMATECH's activilies is
established through the Defense Advanced Research Projects Agency
(DARPA).160 The Secretary of Defense delegated ils aversight responsibility
for SEMATECH to DARPA in April 1988.

in September 1988, Charlie Sporck (former president and CEQ of
National Semiconduclor) became chairman of SEMATECH.81 The first
manufacturing equipment was installed in October.162 On November 15,
1988, SEMATECH officially dedicated its southeasl Austin facility; which
featured s 60,000-square-foot state-of-the-art computer clean room.163
Gverall it took SEMATECH aver eighl months Lo fight various delsys and find

a president before it dedicaled its facility in November 164

The SEMATECH, Inc. consartium includes 14 U.5. semiconductor
manufacturers and the Department of Defense (DOD) as members. Its
abjective is to supply the U.S. semiconductor industry the domestic

capability to be the world 1eader in semiconductor manufaciuring

160 015, John M., Statement of John M. Ols Jr., Direotor Housing and Community Development Issues
before the Subsormmitiee on Transportation, Aviation and Materials; and the Subcornmittee on Science,
Research and Technology ; Committee on Soience, Space, and Technology ; House of Representatives. “The
SEMATECH Gonsortium's Startup Activities™ (Washinglon D.C. : GAO/T-RCED-90-11, 11/8/63.)

161 warshofsky , Fred., The Chip War : The Battle for the World of Tomorrow., (New, York, N.¥. :
Macrnillan Pubtishing Company, 1989) p. 365,

162 Goneral Acoounting Office, Federa) Research: The SEMATECH Consortium's Star{-up Activitkes.
(Yashington, D.C. : GAO RCED-90-37, November 1989),p. 11.

163 pope, Kyk., “SEMATECH expeots Lo finalize plans: Operational soherne akinost finished : A SEMATECH
Chronology ™ Austin American Staternan, 16, Rovember 1988,

164 warshofsky , Fred., The Chip War : The Battle for the World of Tomorrow., (New, York, K.Y, :
Macmillan Publishing Company , 1989} p. 12.
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technology.'é% Through its five year plan the consortium hopes te reach
technological parity with foreign semicenductor manufacturing competitors
by 1992 and regain technologice! leadership in 1993.166

According to a General Accounting Office’s 1969 report, SEMATECH
has been proposed as 8 model for other government-industry consortia. The
Congressionsl Budgel Office noted in its report thst federsl funding for &
particular firm or industry could be justified if it provided public benefits

beyond these given to the particular affected firms. 167
PRESENT STATUS ARD FUTURE EXPECTATIDNS

The consortium has gone through several rearganizations. In March of
1989, Paut Castrucci resigned as chief operating officer after frequent
disagfeements with Robert Noyce sver strategic decisions and management
style.'68 He was replaced by Turner Hasty who tack office in July.'6% A
year 1ater, on Sunday, June 3, 1990, SEMATECH's chief opersting officer,
Robert Noyce died,!?® Willism Spencer was chosen as Robert Noyce's
successor. SEMATECH also received & new chairman of the board in January

1991, Robert Gavin (former Motorola Chief Executive) was named chairman

165 General Accounting Office, Federal Research; The SEMATECH Consortiom's Start-uo Aotivities,
(Washington, D.C. : GAO RCED-90-37, November 19989), p. 8.

166 ibig.

167 3id., p. 4.

168 Ladendorf, Kirk., “SEMATECH begins difficult search for Noyce successor,” Austin Ametican
Statesman, June 10, 1990, Sec H, p. H1.

169 pope, Kyk. “SEMATECH Gets Down To Business : Chip Consortium Setthkes Into Job of Step-by-Glep
Research,” Austin American Statesrnan, 20, November, 1989, Business Supplement, p.13.

170 | agendort, Kirk, "Electronics legend Robert Noyce dies,” Austin American Statesmnan, June 4,
1990, Seo A, p. AL,
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oh January 17 to replace Charles Sporck who had requested that someone
else be named chairman of the board., Sporck planned o remain as 8 member
of the bosrd. 171

Overall, SEMATECH expects to be on track. Its primary gosl is to
provide the American semicanductor industry with the capability to regain
world menufacturing leadership. To do lhis the consortium formulated three
main objectives. One weas Lo develop materials and equipment capable of
reducing the linewidlh of semiconductors® integrated circuits from the
current 0.8 microns 1o 0.35 micrans. This would allow manufacturers to
pack more components onto the same chip; increasing data sinrage capacity
and decreasing processing time. The second gosl is to increase the size of
Lhe silicon wafers that can be processed. The third is ta maintainor, if
possible, increase the manufacturing yield.t72

SEMATECH revised its sirategic approach and srganizations! structure
in 1989. The consortium opled to demansirate the capability to fabricate
0.8 micron linewidth semiconductors instead of fully replicating the
process. Inits 1990 operating plan, SEMATECH revised the targetl date for
achieving an integrated circuit linewidth of 0.5 micrans from the end of
1990 1o the end of 1991. The consortium slso moved its phase-three

milestone (0.35 micron integrated circuit Yinewidth) from the end of 1992

171 Ladendorf, Kirk. “Motorals veteran is named chairman of SEMATECK board,™ Austin American
Statesman, 18, January 1991, Section C, p. C8.

172 Geperal Acoounting Office, Feder 3l Research: The SEMATECH Consortium’s Start-up Activities,
(Washington, D.C. : GAD RCED-90-37, November 1989), p. 24.
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to the middle of 1993.173 The consortium continues to maintain it ties with

industry, universilies and nalional 1aboratories.

LEGAL SETTING AND ISSUES

SEMATECH's 1egal prablems have revolved around Lthree msin topics,
The first issue involves policy more than straightferward legal matters. It
pertains to whether or not SEMATECH as a research consartium should
receive government help or rely salely on private funds. This matter
continues {o be debated in the political arena. Closely tied to this policy
matter is the question of whether foreign companies should be allowed Lo
acquire SEMATECH member firms. This issue came to the fore when &
Japanese firm attempted to buy Semi-Gas Systems and SEMATECH opposed
the sale on national security and anti-trust grounds. The third major legal
prohlém that SEMATECH has had Lo deal with involved & 1egal challenge of

its tax exempt sialus by Lthe Travis Centra) Appraisal Disirict Review Board.
POLICY DEBATES

Debate over Lhe appropristeness of spending government maney to aid
the semiconductor industry through SEMATECH raged in Washingtan long
after SEMATECH's insuguration. Reparts circulsting in Washington in
December 1989 warned about the Bush adminisiration’s inlention to cut ten

million in funding for resesrch on high definition TV and sll feders] funding

172 General Accounting Office, Federal Research: The SEMATECH Consortium's Start-up Activittes,
(Washington, D.C. : GAD RCED-90-37, Novamber 1989), p. 24.
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for SEMATECH (100 million in 1991),174 However, two blue-ribbon studies
contradicled the administration’s intentions. The reports by the Nalional
Advisory Commitiee an Semiconductors (NACS) and the Economic Palicy

Institute (EP1) concluded that the American high-technology Industry needed
mare government help!73

Perhaps as & result of these studies, and indusiry and congressional
complaints, the administration reversed itself the following day. This
incident has been interpreted as an example of the differences of opinion
between the Commerce and Defense departments and White House
conservatives led by Budget Director Richerd Darmsn over what rale the
gavernment should play in the new giobal economy. Many staff membears at
the Commerce and Defense Depariments argue in favor of & strong American
electronics industry as & vital nationsl security assel. They favor
gavernment help for the industry such as SEMATECH. White House
conservatives srgue agsinst sny form of preferential government

intervention 7

in April 1990, the Defense Department removed the director of the
Defense Advanced Research Projects Agency (DARPA), Craig Fields, and
transferred him to the position of deputy director of defense research.
Department officials admitted thal the move was 8 result of a “bitler

dispute” over the proper role of the agency in finsncing research projects

174 gyner Dewitt, Philtip, “High Tech’s Fickle Helping Hand," 4, December 1983.
175 ibid.
176 3.
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aimed at making U.S. industries more competitive.!?7? Some officials at
DARPA claimed that he losi his post because of his suppart far high-

technology initislives opposed by some high ranking Bush administretion
officials.1?8

As 8 SEMATECH slly, Fields helped fight the Bush administration’s
effort to cut support for SEMATECH earlier that year. Within the
administration Richard Darman (White House budget director) and Michaet
Boskin (chairman of the President's Council of Economic Adyisors) are
reported to oppose aid for high-technology research consoriia. The
dismissal of Fields was widely decried in the indusiry snd in Congress.!™
The dismissal also appeared Lo define what Lhe administration fell about

the issue.

NATIONAL SECURITY AND ANTITRUST CONTROVERSY

On July 27, 1990, President Bush approved the planned acquisition of
Semi-Gas Systems Inc. by Nippon Sanse K.K. for 23 million dollars. Semi-
Gas Sysiems had been offered for sele by its parent compsny Gas Hercules
Inc. of Wilmington Delaware. Hercules had snnounced its intentions to sell
Semi-Gas to Nippon Sanso in April '8 The sale was recommended by the

federal government's Commitiee on Foreign Investment in the United States

177 staff and Wire Reports., “In Policy dispute, Defense ousts head of high-tech agency : SEMATECH
loses ally in Fields,” Austin American Staternan, 21, Aprit 1990, Sec C, p. C1.

178 g,

179 ig.

180 pothschild, Scott., “SEMATECH blasts Bush for letting Japan buy chip-related company " Austin
American Stateman, 28, July 1990, See D, p. D10,
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(CFIUS) headed by Treasury Secretary Nicholas Brady over the strong
objections of SEMATECH officials. SEMATECH maintained thal the sale
would bresch natlional security snd break antitrust laws.18t

SEMATECH argued that the semiconductor chip technology developed
at SEMATECH should be given a national security designalion which would
bar its transfer to foreign purchasers such as Nippon Sanse.182 Testifying
befare Congress, Peter Mills {Chief Administrative Officer of SEMATECH)
said Lthat Semi-Gas’ technology was at 1east two year shead of Nippon
Sanso.'8 The edministration refused to acknowledge that there was 8
probiem and SEMATECH continued to lobby against Lthe ssle. Presidential
science adviser D. Allan Bromley was also reporied {o have lobbied sgainst
the sale.184

‘SEﬂATEEH argued that the Semi-Gas sale should he stopped on
antitrust grounds. Semi-Gas supplies aver forty percent of the ultrapure
gases used by the semiconductor industry.!® Semi-Gas is g small company
based in San Jose California with 122 employees and 21 million in annual
sales in 8 19 billion U.S. semiconduclor indusiry!8 SEMATECH had worked

181 Rothsehild, Scott., "SEMATECH blasts Bush for letting Japan buy chip-related company ,* Austin
Arnerican Stateman, 28, July 1990,8e0 D, p.D10.

182 oy, Michele., “SEMATECH wants data kept from competition,” Austin American Statemarn, 19,
September 1990, SecC, p.Cl.

183 kantor, Seth., “Uproar over proposed Sermi-Gas sate : Bush is blasted for approving purchase by
Japanese company,” Austin American Stateman, 2, August 1930, Secf, p.F1.

184 | sdondorf, Kirk., "U.5. joins SEMATECH in oppesing firm's sale,” Ausiin American Stateman, 29,
December 1990, Sec.A, p. Al

183 gay, Michel., "SEMATECH wants data kept from oompetition,” Austin Ameriosn Statemsn, 19,
Seplember 1990, Sec.C, p.CI.

186 Ladendotf, Kirk., "U.S. joins SEMATECH in opposing firm's sale,” &ustin American Stateman, 29,
December 1390, Sec.A, p. Al
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with the company to help il refine its technology and manufacturing process
and was afraid of seeing its worked turned over to Jspanese competitors.
After the president’s July decision il was up to the Justice Department to
decida whether the Japsnese acquisition violated anti-trust laws.

SEMATECH maintained thal the s&le would give Nippon Sansa control aver 43
percent of the Amarican markei, S1 percent of the Japanese markel and

almost 52 percent of the world market.187

In the end, the adminisiration opposed the sale. On Friday December
29, 1990, the U.S. Justice Department agreed to block the ssle of Semi-Gas
Systems to Japan 88 The decision was based on antitrust grounds.
SEMATECH officisls were happy to hear the news. Earlier they had
threatened to replace it with another equipment supply firm if necessary, in
spite of the cost. Jsmes Rill (assistant attorney general in charge of
antitrust matters) stated that the sale would have decreased competition
gnd injured consumers.18? Semi-Gas Systems stated that it would fight the
lavsuit. It should be noted that in considering its decision American
antitrust law was applied to a foreign company operating in a world markel

in addition to separate national markets.

The SEMATECH consortium exists because of legislation that
specifically allows its existence. However, it would have been difficult far

SEMATECH member firms io have formed the cansortium without breaking

187 Ky, Michele., "SEMATECH wants data kept from competition,” Austin Amerioan Stateman, 19,
September 1990, Sec.C, p.Cl1.
189 Ladendor, Kirk., “U.S. joins SEMATECH in opposing fiem's sale,” Austin Amerioan Staternan , 29,

December 1590, Sec. A, p. Al
189 ig.
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antitrust 1aws. This has prompted calls among many inside and outside the
industry calling for firms to be allowed to participate in joint production
ventures. Roberi Noyce testified before a Congressional Committee in March
1990 in favor of reforming the nstion's antitrust 1aws to facilitate this
process. Noyce pointed out thst Japanese antitrust laws ere virluslly
unenforced. 90 Congressman Jake Pickle has been reportied to favor
relexation of American antitrust 1aws that prevent cooperation among
microalectronic industry leaderst3! This is a sensitive aras where

Japanese practices sppear Lo call for some type of American response.

LOCAL LEGAL CONTRDVERSY

In en eight Lo four decision, on Tuesdey, August 22, 1989, the Travis
Central Appraissal Districl review board voled to ask SEMATECH Lo pay
property taxes. The District claimed thal the consoriium was in business to
make money for its members and could not qualify as a public agency.!%Z
Perhaps, the board felt thet SEMATECH could fell under the same tex
guidelines as ils predecessor MCC (The Microelectronics and Computer
Technology Corporation) had fallen before. MCC is considered a for-profit

venture and pays property taxes on its land.193

130 Kantor, Seth., “SEMATECH innovator seeks antitrust Vaw reform,” Austin American Slateman, 31,
March 1990, SecB p.BZ,

191 pope, Kyle., "Pickle proposes high-tech poticy ,” Austin American Stateman, 16, February 1990,
Seo.D, p. D10,

192 pape, Kyle., “Tax ruting goes against SEMATECH" Aystin Amet-ican Statetnan, 23, August 1989,
Sec.A, p. Al

193 ipid.
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For its parl SEMATECH argues that it operates in the public inlerest.
The consortium stated that its non-profit status has been upheld by dozens
of government rulings which include opinions by the Congress, the U.S,
Department of Defense, the Texas Stete Comptroller's Office and Lthe Texas
State Attarney General's Office. SEMATECH filed a lawsuit against the
Travis Central Appraisal District contesting the property taxes on Monday,
November 13, 1889. At thal time, SEMATECH's tax bill was estimated at
over one million dallars.194 This was based on a property appraiss] of
slmost 61 mitlion as the 1989 market value of the property swned by
SEMATECH as of January first.19% The taxable property included 4.2 million
in personal property owned by SEMATECH, 16.1 million in equipment eased
froam the Travis County Research and Develapnﬁent Autharity and
approximately 40.7 million in property owned by the University of Texas.
The board slso estimeted that SEMATECH held sbout 124 million in taxable
property as of September 1989.1%

Bill Elkins who chaired the Appraisal board siated that SEMATECH had
mentioned the commercialization of its research in its lesse. Before the
August board decision Art Cory the district’s chief appraiser had ruied in
Juty that SEMATECH should be exempt because its leased land and equipment
is owned by tax-exempt public entities.!97 SEMATECH would pay laxes only

on the property it owned {sbout 8 millien in property). In addition, in &

194 pople, Kyle,, “SEMATECH files suit 1o contest properly tax™ Austin American Stateman, 14,
November 1989, SecE, p.El.

195 McCann, Bill., “SEMATECH tax bill mag hit $1 million™ Austin American Stateman, 23, August
1989, See.D, p. DB.

196 ihig.

197 pope, Kyke., “Tax ruling goes against SEMATECH" Austin American Staternan, 23, August 1969,
Se0.A, p. Al.
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letter written in 1987, spprsisal district stiorney Rick Fine promised
SEMATECH a permanent tax-exempt status. This was the letler which
Auslin city economic development officials used as part of the SEMATECH
incentive package.!®® This maller has not yet been resolved. The sppraiss]
gistrict board has nol filled a permanent file record or filed & specific lax
appraisal for SEMATECH yet. The computer file listing for the consortium’s

propertly does not show any specific tax infermation.

SEMATECH is a complex organization dedicated to the improvement of
& leading edge technology in competitive world market. In some respects
the consortium is unigue. 1t is unique becsause special legislation was
needed for its creetion snd its goals are specific. However, its creation
was prompled by & sense of urgency that has spawned olher similer
organizations in the past. MCC (its Austin's predecessor} began life as sn
emergencg effort to address the Japanese fifth generation computer
challenge. More recenlly an effort was launched to create another
semiconductor consortium (U.S. Hemories). This effort failed for lack of
funds, but nol before the city of Austin Isunched 8 well fought effort to
sliract the consortium.19? Nevertheless, research consortis have emerged
as 8 possible answer 1o resesrch and development problems, as well as local

economic development problems from many localities’ point of view.

198 pope, Kyk., “Tax ruling goes against SEMATECH" Austin Amerioan Stateman, 23, August 1989,
Sec.A, p. Al,

199 pope, Kyle., “U.S. Memories pronounced dead by Tack of money,” Austin Amerioan Statesman, 16,
January 1990, Sec C,p. 7.
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CHAPTER IV: METHODOLOGY

BACKGROUND [INFORMATION

This report evaluates the economic impact of the SEMATECH
research consortium on the economy of Austin, Texes. The tentative
hypothesis can be expressed as follows: SEMATECH will bring to the
communily jobs and economic development as operstionalized by the policy
objectives of its community leaders and economic development theory. The
independent veriable in this hypothesis is the SEMATECH research
consortium viewed as an economic development policy intervention. The
dependent veriables are the policy goals glesned from community

expectations and economic development theory.

in the economic development literature, economic development goais
are usually ocperationalized in terms of jobs, or economic growth factors
(business firms, incomes). As o point of departure, the present study
empioys some of the publicly stated policy objectives of citly and Chamber
of Commerce officials as the eveluation criteris. Statements expressed by
these public officials at SEMATECH's insuguration are used {o determine
some of the evelualion criteria. Economic development theories are used to
compiele the sel of evoluation criteria. The economic impact of the

consortium is examined from the point of view of the iocal economy.
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The primary method used is a one time policy-outcome-evaluation-
case-study. Four general policy objeclives are evaluated. These objectives
are jobs, tax revenues, business prospects, and investment. They are later
used to arrive at seven evalustion sub-hypotheses. Table 4.1 illustrates the

seven svaluation sub-hypotheses.

TABLE 4.1 EYALUATION SUB-HYPOTHESES FOR SEMATECH

Sub-hypothesls  Description

(51} SEMATECH will produce an improved economic base (from thesry).

(52) SEMATECH will producs sn improved employment shifts snd shares
outcome in the microelectronics industry sector of the Austin economy
(from theary).

(s3) SEMATECH will yield a specific number of spin-off jobs by a certain date
{(from official statements).

{54) SEMATECH will attract & greater number of firms to Austin {frem
theory).

(55} SEMATECH will yield a specific amount of tax revenues by g cerisin date

{from official statements).

(56} SEMATECH will encourage greater invesiment by present and new
microelectronics firms (from theory).

{51 SEMATECH will yield mare benefits than costs (from theory).

A positive evaiuation outcome is defined as resulling from a majority
of positive outcomes among the seven evaluation sub-hypotheses. A
conclusive posilive evaluation outcome would be determined if all the sub-
hypotheses' outcomes produce positive results. The seven individual sub-
hypotheses are later operationalized and individually tested. The outcomes
of these sub-hypothesis are expected to help clarify the overall policy

success or failure of SEMATECH ss an economic development intervention.
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Public officials have ststed various specific job and lax revenue
expectations for SEMATECH. The meaning of improved business prospects
and invesiment goals was less well defined. These goals were mentioned in
a general way. For example, an improved business climate was generally

referred to as attracting and keeping more businesses and business
investment.

The evalusation study makes use of Feiock's theoretical framework to
determine what economic development aspects to focus on. Feiock
differentiates belween economic outputs end economic outcomes. He
shows thal econemic oulcomes are obtsined through economic outputs200 In
other words, economic outputs come first. Economic outputs sre the most

easily measured and direct resuits of an intervention.

The evslusation study exsmines several economic davelopment outputs.
These oulputs include the number of firms atiracted by the consortium, snd
business investmenl. Business investment is operationslized with city of

Austin commercisl building permit records (changes in number of permits).

Employment is treated as sn economic development output.
Employment statistics provide the basis with which the economic base and
employment shifts and shares study are performed. The economic bass

study and the employment shifts and shares snatysis are completed lo

200 Feiock , Richard C., “Local Governiment Economic Development Incentives and Uirban Economic
Growth," Public Administration Quarterly 12 (Summer 1988) :p. 142,
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determine to what extent SEMATECH might have improved the economic base

and job prospects of the city.

The evaluation also considers cost-effectiveness issues. This is done
with the cost-benefit analysis. The cost~benefit analysis uses the findings
from previous analyses. For example, it uses economic base study data. it
also offers a forum in which Lo consider and discuss some of the

externalities involved.

Because the estimated life of the SEMATECH project exceedad the
time frame within which the study was conducted two evaluation time
frames are used with the cost-benefit analysis. The first time frame
examines the present impact as of the time of the study. This time frame is
operstionalized at {wo years after Lthe official dedication of the consoriium
on Nu#ember 15, 1988, For convenience of compulation, this evaluation date
is operstionalized as of December (or the end of the year) of 1990.

The purpose af the second time frame is Lo determine the potential
impact of SEMATECH five years down the road (December of 1993).
SEMATECH is expected to operate for five years. The second time frame is
intended to provide an evaluation over the life of the project. Results from
the second time frame calculations would be speculative to the extent that

only trends abtsined from previous data can be used.

The methodologies used were chosen becsuse they seemed appropriate
for the study. For example, an economic base study examines employment

data. Feiock's economic development framework emphasizes the most
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proximate outputs of an economic development intervention, A cost-benefit
analysis is an accepled technique to explore the overall worthiness of a

project. Finally, the evslustion-case-study framework provides & good way
to tie it al) together.

CLASSIC ECONOMIC ANALYSIS

THE ECONOMIC BASE STUDY

An economic hase study is performed on Travis, Hays and Williamsan
counties and on the Austin Metropoliten Statistical Ares. These counties
comprise what is known s the Austin Metropolilan Stalistical Area.

Employment statistics are obtained from County Bugsiness Patterns

publications for Texas and the United States and the Texas Employment
Commission's Covered Employment and Wages: By {ndustry snd County
quarterly publicstions. The Texas Employment Commission's statistics
covered the period from 1976 to 1990. The economic base analysis includes

the years fram 1977 to 1988. County Business Patterns statistics for 1989

and 1990 have not been published yet. Statistics from tables in the

Ctalistical Abstract of the United States are also used.

Individual county data is combined to obtsin an economic base
analysis of the Austin Metropolitan Statistical Ares. The Austin
Metropolitan Statistical Areas was chosen Lo provide a complete
assessmeni of the impact of the consoriium on the local economy. Data is

slso presented for individusl counties. This approach provides
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comprehensive sat of information and sllows one to isolate statistics for

one specific counly; such as Travis county.

Travis county includes the geographical ares that mare closely
appreximales the boundaries of the city of Austin. The results of the

economic base analysis, and the statistics provided by County Business

Pstierns are used extensively in ather parts of this evalustion, including the

cost-benefit study and the employment shifts and shares section.

Thus, the economic base study facilitales sn examination of the
history of employment patterns in Austin. Il can also help 1o determine
what the present and future economic impsct of SEMATECH on the
community might be. Past, present and future trends in employment by
indusiriel sector are determined and compared where pogsible. This

facilitates an analysis of what effect SEMATECH might have on employment.
Levels of analysis

The economic base study is performed ot three different levels of
detail. For 1977 to 1988 industry wide data is examined, An enalysis is
performed for each county and the metro;;ulitan slalistical ares, and for
every year from 1977 to 1988. An employment multiplier is cslculated for
each year. Simple average employment multipliers are also derived for each
county and for the metropolitan statistical sres from the eleven year

statistics. The industry level sialistics are presented in Appendix Al.
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The aconomic base study is also performed at the two-digit industry
category Jevel. Il compares two sets of years. The yesrs compared are
1977 with 1986 and 1986 with 1988. This is done to get a more detailed
laok 8l two different periods of time, before and after SEMATECH. Econhomic
base study daia for 1977, 1986 and 1988 is presenied in Appendix A2.

To examine the impact of SEMATECH on the microelectronics industry
in detail, data for specific slandard industrial categories is examined at the
two-digit, three-digil and four-digit Standard Industrial Classificsiion
Category level. Specifically, dais is examined for Stendard Industrisl
Classificalion 36 (Electronic and other electronic equipment), 367
(Elactranic components and accessories) and 3674 (Semiconductors and
relaled devices) categories. These categories pertain to firms in the

semiconductor and genersl microelectronics industry.

The economic base analysis is also performed on & ‘control’ group of
high-technology industry categories (see Tahle 4.5). This is done to abtain
employment statistics that will 1ater be applied to the employment section

of the analysis. The full sel of data is presented in Appendix Ad.
Theoretical Issues.

The theory of the economic base stetes that exports determine the
aggregate level of economic activity in 8 community. This is because the

local aconomy is more specialized and 1ess self-sufficient than the national

economy; snd therefore, sales ta buyers outside the 1acal economy generate
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local 1abor and business income. This income is spent locally generating a

multiplier effect thal leads to more employment 201

The local economy is compared to the national economy. Therefare, &
first step in determining the impact of SEMATECH as an economic
development intervention is to calculale the number of export jobs it
created if any. The economic base study essentially compares estimstes of
lacal employment statistics with estimates of national employment

statistics. Out of this analysis, export employment is determined.

The Source Statistics

The economic base study makes exlensive use of private indusiry

County Business Patterns statistics published by the Commerce Departiment

and the Census Bureau. The employment statistics are currently available
up to 1988. The economic base study was not performed beyond 1988
because of the lack of County Buginess Patiarns statistics.

United States statistical sbstracts and Employment Commission
statistics are used to estimate government employment. Employment
Commission statistics are used to determine local employment by county.
The quarterly Emplogyment Commission statistics are transisted into annual
average form and applied to the enalysis. Because County Business Patterns
annual statistics are published for the first quarter (up to mid March) of 8

given year (and for the preceding three quarters of the previous yesar), the

201 Galambos, Eva., and Schreiber, Arthur F., Making Sense Out of Dollars: Economic Anghusis for Local
Gavernment., (Washington, D. C. : National League of Cities, 1978.), p. 13.
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Employment Commission government statistics were also tabulated in &
similar manner. This was done to try to meke both sets of dsta as

comparable as possible.

The Texas Employment Commigsion collects data from qusrierly
contribution and wage reports submitted hy Texas employers under the
Texas Unemployment Compensation Act for the pay peried that includes the
12th of tha month202 Quarierly statistics are tabulsted sccording to the
most recent Standard Industrial Classification Manual for the stale and by
individual Texas Counties. Railroad Relirement Acl employees, the self-
employed and unpaid family members are not included in the Texas

Cammissian's empioyment statistics.203

The Employment Commission caiculates gavernment statistics from
guverﬁment sgency reports. Federal government statistics refer to civilian
employees only. Since 1972 the commission has collected siatistics for
slate employees. It has gathered locsl government employment statistics
only since the first quarter of 1978. In that year, coverage was expanded to
lacal governments, agricultural warkers and domestics.2™ The evaluation
used an estimate for the 1977 local government county ststistics which

were unavailable,

1202 Texas Emplogment Commission, Economic Research and Analysis Department, Covered Employment
'and 'Wages : By Industry and County first guarter 1988, (Austin, Texas : Texas Employment Commission
l;En:.nt';rvuu'ﬂk: Research and Analysis Department, 1988). p 2.

203 pid.

204 bid., p. 3.
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National government employment estimates were obtsined for local,
stale and federal employment. Statisticsl Abstract tables from the
Statistical Abstract of the United States for 1978295 (No. 457 and No. S06),
1980205 (No. 526), 1982-83207 (No. 502), 1984208 (No. 494), 1985209 (No.
479), 1986210 (No. 485), 1988211 (No. 466) and 1990212 {No. 493 and No. 521)

were used, National full-time employment estimates were used. No

estimales were available for state and 1ocal employment for 1988.

Therefaore, the estimales for 1987 were used as an approximation.

The federal employment statistics contain civilisn employment only.
They include employees working in United States territories and foreign
countries. They exclude employees for the Central Intelligence Agency, the
Nationsl Security Agency, (as of 1984) the Defense Intetligence Agency and
some temparsry Postal Service Employees (1977). The annual estimates are

derived from average monthly figures213

205 U, 5, Bureau of the Census, Statistioa) Abstract of the United States: 1378, (Washington 0.C. :
Bureau of the Census, U. 8. Government Printing Office, 1977), pp.273, 317.

206 y. 5. Bureau of the Census, Statistical Absiract of the United States: 1980, (Washington D.C. :
Bureau of the Census, U, 5. Govermont Printing Offioe, 1979), p.323,

207 4.5, Bureau of the Census, Statistical Abstract of the United States: 1982-83  (Washington D.C. :
Bureau of the Census, U. S. Government Printing Office, 1962), p.304.

208 .G, Buresu of the Census, Statistical Abstraot of the United States: 1984 (Yashington D.C. :
Bureau of the Census, U, §. Government Printing Office, 1983), p.308.

209 1), 5. Bureau of the Census, Statistical Abstraot of the United States: 1985, (Washington D.C. :
Bureau of the Census, U. 5. Government Printing Office, 1984), p.297.

210 Y. 5, Bureau of the Census, Statistical Absiract of the United States: 1986 , (Washington D.C. :
Bureau of the Census, U. S. Government Printing Office, 1983}, p.297.

211 11, 8. Bureau of the Cansus, Statistical Abstract of the Uniled States: 1988 (Washinglon D L. :
Bureau of the Census, U. S. Government Printing Office, 1987), p.285.

212 ). 5, Bureau of the Census, Statisti aot of the United States: 1980 (Washington D.C. :
Bureau of the Census, U. §. Government Printing Office, 1989), pp. 303, 324.

213 id., p. 324.
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County Business Patterns and Texas Employment Commissian

stalistics employ the classification scheme of the Standard Industrial
Classification (SIC) Manual. This manual divides industries into groups
assigned specific Standard Industrial Classification codes. The codes offer
four levels of detail. The first digit represents a brosd indusiry group,

which is subdivided several times to achieve further levels of detail 214

TABLE 4.2. MAJOR INDUSTRIAL CATEGORIES
Agricultural services, forestry end fishing
Mining

Construction

Manufscluring

Transporiation and Public Utilities
¥holesale Trade

Retail Trade

Finance, Insurance and Real Estate
Serwcea

-, Unclessified Establishments
Source: County Business Patlerns for 1988,

OB N

The Standard Industrial Classification menual includes ten broad
industry groups. The evaluation focuses on the fourth broad industry group.
This is Manufacturing. The tenth broed industry group is not an industrial
category 8s such. This tenth category (Unclassified Establishments) is used
o tabulate statistics for those establishments thal have not yet been
assigned Lo a specific industry grouping. Since 1970 the clasgsification
scheme was re-adjusted in 1972 and 1988. Industry groups are divided into
two-digit industry cetegories that are subdivided into three-digit sub-
categories; which in turn ere subdivided into four-digit sub-sub-

categories 215 These broad industry groups are illusireted in Table 4.2.

214 Galambos, Eva., and Schreiber, Arihur F ., Making Sense Out of Dollars ; Economic Analysis for Local
Government,, (Washinglon, D, C. : National League of Cities, 1978.), p. 14.
215 pid.
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County Business Pstierns is banned from publishing statistics that

may reveal the identity of particular business establishments. Therefore,

estimate ranges are published in place of specific figures; where the

publicetion of exact employment stetistics might reveal individual

employers 216 The estimales indicste specific ranges where actual
employment might fall.

Ta achieve consistency, specific quantities were applied to individusl

estimate categories in the economic base study. The specific estimste

numbers were calculated by adding half of the estimale range (actuslly one

plus the estimate range) Lo the base of the range. For example, for category

B the base is twenty and the range is seventy-nine (eighty is used as the

range). Therefare, forty plus twenty yields sixty as the estimate number

used. These estimate numbers are shown in Table 4.3.

TABLE 4.3 ESTIMATE QUANTITIES USED IN THE ECONOMIC BASE STUDY

CATEGORY ESTIMATE RANGE ESTIMATE USED
A ODto 19 10

B 2010 99 60

C {00 to 249 175

E 250 to 499 375

F 500 to 999 750

G 71,0001 2,499 1,750
H 2,500 10 4,999 3,750
l 5,000 10 9,999 7,500
J 10,000 to 24,999 17,500
K 25,000 10 49,999 37,500
L 50,000 t0 99,999 75,000
M 100,000 or more 100.000
Source: County Business Patierns

216 3, 5. Department of Comemerce : Bureau of the Census , County Business Patters, 1988, Texas.
(Washington D.C. : Bureau of the Census, . S, Government Printing Dffice, 1991).
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in 1988, the Standard industrial Classification code scheme was
modified. As a result, various changes at the three and four-digit industry
code level occurred. Some categories were combined, sub-divided, moved
sround or had their names changed. Appendix B of the Unitled States County

Business Patierns booklet for 1988 presents any significant changes in SIC

codes in detail217 Changes relevant lo the statistics examined in this study
are reflected in the 1988 statistics, which may differ in some specific

Lhree and four-digit level classification codes from sististics for 1987 end
since 1972. In 1972 the Standard Industrisl Classification code system was

also modified.

For exampie, & change was made within the Electronic Components
and Accessories (SIC 367) category that affected some of its sub-
categories; but which should not have affecled the aggregate empioyment
statislics at the three-digit code \evel (SIC 367). The Semiconductors and
Relaled Devices (SIC 3674) sub-category that messures semiconductor
firms was not affected. However, its sibling four-digit level sub-
categories 3671 (Electron Tubes, receiving type), 3672 (Celhode Ray
Television Picture Tubes), 3673 (Electron Tubes Transmitting) and 3679
(Electronic Components, n.e.c.) were affected28

Firms in the old category 3679 (Electronic Components, ne.c.)
classification were distributed among three new SIC classification

calegories for 1988. These new 1988 SIC classification categories were

217 ). 5. Department of Commerce : Bureau of the Census, County Business Patters. 1968 . United
States. (Washington D.C. : Bureau of the Census, U. 5. Gavernment Printing Gffice, 1991) Appendix B

218 . 5, Department of Commerce : Bureau of the Census, County Business Patters , 1988, United
States. (Washington D.C. : Bureau of the Census, U. S. Government Printing Dffice , 1991) Appendix B
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3672 (Printed Circuit Boards), the new 3679 (Electronic Components, n.e.c)
and 3671 (Electron Tubes). The new SIC category 3671 {Electron Tubes)
also incorporated establishments classified prior to 1988 as 3671 (Electron
Tubes, receiving type), 3672 (Cathode Rey Telavision Picture Tubes) and
3673 (Electron Tubes Transmitting).21?

Statistics for other high-technolagy categories are examined &< &
control device to observe changes in other high-technology industrial
seclors that did not receive & boost from the research consortium. The
assumption used is that high-technology sectors are similar, and that
Austin's high-technelogy, microelectronics industry received a specific
impetus from SEMATECH. These industrial categories are discussed in

detail in the emplayment section of this chapter.

Limitatiens of the Ecohomic Base Study Evaluation

The main weakness in this section of the analysis is related to the
fact that the economic base study could not be performed beyond 1988 with
presently available County Business Patterns statistics. In addition, these
statistics are published ss of March of the year of publication. They do not
cover the full year. Therefore, Jess than a year since SEMATECH was being
courted and was present in the city is examined. This is a very short
evaluation period for Lthe oversll evaluation and the cast-benefit shalysis in
particular. It is shorter than the iwo year evalualion goal. Becsuse of the

lack of data this defect was inevilable. Supplemental employment

219 g,

76



Chepter 1Y Armando Garcio

statistics (provided for the time period after 1988) are used to heip
alleviate this situstion. Asa resultl any direct conclusions are

correspondingly weakened.
EMPLOYMENT SHIFTS AND SHARES ANALYSIS

The employment shifts and shares analysis can give an idea of the
direction of the Austin economy in relation to the economy of the nation,
The snalysis might show if SEMATECH helped the eity and its MSA
(Metropolitan Statistical Area) to ettract more microelectronics
employment. |n essence, the employment shifls and shares analysis
examines the local and national econamies at two separsie times and
compares them. It can help show whethar Lhe local economy is improving in
relation Lo growth in specific national industries. {1 can illustrate which
industries are declining ar growing nationslly and lacally, This may help
local officials decide which industries they might want {o suppori and
sttract.

Levels of analysis

As with the ecenomic base study, the empioyment shifts and shares
study examines individual county statistics as well as Austin Metropalitan
Statistical Area (Travis, Hays and Williamson counties) stalistics, The dsta
obtained in the economic base analysis section is used to develop the
employment shifts end shares analysis. The analysis is performed sl the
two-digit Standard Industry Classification code level for two sets of years.
These two sels of years are 1977 and 1986 and 1986 and 1988,

79



Chepter ¥ Armando Garcia

Specific micro-electronics industry categories are also examined.
Statistics are computed for Standerd Industrial Classification code
categﬁriea 36 (Electronic snd olher electronic equipment), 367 (Electronic
components and accessories) and 3674 (Semiconductors and retated
devices). An analysis was performed at this level of detail for the two seis
examined at the two-digii classification level. (1977 and 1986 and 1986
and 1988).

The employment shifts-and-shares study suffered from many af the
same weaknesses as the economic base study. This is because both studies
depended on the same sel of stalistical data. Therefore, they were both
limited by its availability and accuracy. The ststistics obtained are
discussed in the Results chapter. Delailed statistics are presenied in
Appendixes B1 and B2

ECONOHIC ACTIVITY ARALYSIS

EMPLOYMENT EVALUATION

SEMATECH's probable employment contribution is estimated through
the economic base study. The evaluation relies on the 'export” sector
statistics to estimate the consortium’s impact on the Yocal economy. This
is done in part to evaluate whal spin-off job effect the consortium might
have had on local employment. Spin-off jobs would resull from any ‘export’
sector multiplier-derived employment that might be calculsted to have

resulted from SEMATECH's presence in the city. The empioyment figures
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used in this part of the evaluation are derived from the employment
statistics obtained in Lthe economic base study. Other employment

slalistics are used {o supplement the economic base study derived

employment statistics.

The economy of Austin, Texas is examined at the county level {Travis,
Hays and Williamson counties) and at the Austin Metropolitan Statistical
Area level. Austin's Metropolitan Statistical srea includes Travis, Hays and

Williamson counties. The cily of Austin is within Travis county.

Estimates made for information beyond 1988 are derived from an
assessment of trends in the employment statistice and supplemental
employment statistics. Specific \rends are searched for in the County
Business Palterns data. These trends are compared to those oblained from
supplemental informeaiion. The supplements} information includes
statistics from the Texas Employment Commission for 1986 ta 1990. It
slso includes stetistics on high-technalogy employment from the Austin
Chamber of Commerce for 1980 to 1989. The secondary informstion sources
are given to offer a more comprehensive view of the employment data and

close the gap in County Business Pallerns statistics for 1989 and 1990,
Development of evaluation criteria

A single public source is used to obtain the public afficial policy
expectations for SEMATECH. Public statements given st the insugurelion of
the consortium (on November 15, 1988) sre used Lo estimate specific

emplayment and tax revenue targets. For example, Austin Chamber of
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Commerce chief economist, Angelos Angelou, stated that: "The project is
expected to creste as many as 2,400 spin-off jobs within the next five
years and raise $150 million in sdditional state snd lacal tax revenues by
the mid 1990s.7220

From this public statement, an employment figure is obtained by
relaling the five year period mentioned by Angelou to the five year life of
SEMATECH. Therefore, each year SEMATECH is in operation; it could be
expected to create an average of 480 jobs. By 1989, it should have created
4380 jobs; and by 1990, 960 jobs. The total number of jobs counted includes
export and spin-off jobs. For the purposes of the study, the total number of
jobs would include any expart and non-expart jobs that might be attributed
Lo SEMATECH,

A positive outcome for the employment aspect of the evaluation
reguires that aver 960 jobs be crealed by the end of 1990. The total number
of jobs can be compered Lo official expectstions. If the number of new jobs
is greater than that predicled, then, & positive avaluation outcome may be
assessed. If no new jobs are created, the outcome would be negative. These
new jobs will include sny export sector and ‘expart’ sector darived spin-off

jobs that may be estimsied.

220 Pope, Kyk., "SEMATECH Dpens with High Hopes™ Austin Amerioan Statesman, 1171690, p. Al1.
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The job estimating process

The key to determine what the impacl of SEMATECH on the economy of
Austin, Texas is in relstion to jobs is to determine whether any export jobs
are created. The economic base study is used to determine the number of
‘export’ jobs crealed. In this instance, export jobs are defined as, and
derived from, ecanomic base analysis theory. Thus, the econsmic base study
is performed first. Afterwards, the tota) number of export sector jobs is
multiplied by tha employment muitiplier obtained to arrive at a specific

number of spin-off jobs.

The SEMATECH consortium was formed to advance the stale of the ert
tn semiconductor chip manufacturing technology. Within the Standard
Industrial Classification scheme, the consortium could be said to betong te
the Semiconductors and Relsted Devices (SIC 3674) sub-category. This
category is part of the Electronic Components and Accessories (SIC 367)
sub-category; which in turn is part of the Manufacturing, Electronic and
Other Electrontic Equipment (SIC 36) category. Employment statistics for all

the aforementioned calegories are examined.

As an economic development strategy the hope was thst the
consoriium would encourage firms that make use of semiconductor
technalogy to mave ta Austin. In this regard, many of the consartium’s
member {irms manufacture semiconductor dependent electranic devices, and
nol merely semiconductors. Therefore, the Elecironic Components and
Accessories (SIC 367) industrial category, which includes the

Semiconductors and Related Devices (SIC 3674) category, is used to
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determine tha consortium's impact on employment. This is &n importent
assumplion. The Electronic Components and Accessories category is used to
avoid an excessively narrow or broad definition. The hope is that this
category closely approximates the true impact of the consortium on loeal

employment.

However, it is still possible that this approach may underestimate
the true impact af the consortium on employment. This would be true to the
extent that ather (yet unexamined) industriel categories alsa reflect
employment gains or losses derived from the presence of SEMATECH, for
example, supplier firms for the consortium may fall under & different
industrial classification; such as Eleciric Industriel Apparatus {(SIC 362).
This problem is not directly explored by the present analysis and may lead

to & conservative estimate of the consortium’s impact on employment,

Development of experimental-like control estimates

it would be difficult to assign causality to any pstiern that may
sppear. There is no definite way to say that SEMATECH was the cause of
whetever employment outcome is found. To obtain s greater degree of
confidence in the employment evalustion results, 8 way to control for other
possible faclors is siiempted. Several spproaches are taken to acl as

controls.

The first approach is simply to axamine geners! trends found for
SEMATECH after 1987 and to compare them with what might have been

expected from trends figured hefare 1988, The years after 1988 sre
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selected because in early 1988 SEMATECH officially announced that it was
coming to Austin and began operstions. Its impact was probably felt since

1987. The selection process had been in pragress since 1987 and Austin

was seen as 8 favorite all along,

A second control invoives 1ooking at olher high-technology industrial
seclors in the city and examining what happened to them. Miller and Cole
show that some industries have been classified as high-technology

industries. These industries are shown in Table 4.4.22!

TABLE 4.4 HIGH- TECHNOLOGY SECTOR IRDUSTRIES

SIC Code Industry

281 Industrisl inorgsnic chemicals

282 Plastic materisls and aynthetics

283 Drugs

348 Ordinance and accessories

351 Engines and turbines

357 Office computing machinery

361 Electric distribuling equipment

362 Electric industrial apperatus

366 Communications equiprent

367 Electronic components and scceasories
372 Aircraft and paris

376 Guided missiles, space vehicles, end parls
361 Engineering and scientific instruments
382 Messuring ond controlling deyices

383 Optical instruments and lenses

384 Medical instruments and supplies

386 Photographic equipment and supplies
737 Computer and dala processing services
7391 Research and development 1abs

822 Universities

891 Engineering and architectursl services
892 Non-commercial research organizetions

Adapted from Milker and Cole., Growing the Next Siticon Yalley, p. 12

221 Miller, Roger and Cote, Seott., Growing the Next Silicon Yalleu; & Guide for Successful Regional
Planning, (Lexington, Massachusetts : D.C. Heath and Company , 1987).p. 13
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Some of the high-technology industries classified by Miller and Cote
are examined for the Austin economy as controls. These high-technology
industries are examined between 1984 and 1988. The assumplion in laoking
at these other indusiries is that most high-iechnology sector industries
respond in & similar way to most circumstances. The exception would be
the Electronic Compaonents and Accessories (SIC 367) industrial sector

category that theorelically would have received a boosi from the SEMATECH
consortium in 1988,

The Austin Metropolitan Stalistice) Ares did not possess severs! of
the high-technalogy categories consistently for the five year evalustion
period of 1984 {o 1988 thal was used as control, Table 4.5 presenis the
high-technology industrial sector categories thal were examined for the

Austin Metropolilan Sististical Area.

TABLE 45 HIGH-TECHNOLOGY SECTOR INDUSTRIES EXAMINED IN THE AUSTIN MS4

SIC Code [ndustry

283 Drugs

357 Office cornputing machinery

361 Eleetric distributing equipment

362 Electric industria) apparatus

366 Cammunications equi pment

367 Electronic components and accessories
382 Measuring and controlling devices

364 Medicat instruments and supplies

737 Computer and dala processing services
7391 Research and development labs

g8z2 Universities ‘

891 Engineering and architecturs? services
892 Non-commercial research organizations
Adapled fram Miller and Cote., Growing the bext Silicon Valley.

It was not possible to examine SIC category 383 (Optical Instruments

and Lenses) because this cstegory underwent major changes in the Stendard
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Industrial Classification code revisions of 1988. Category 383 (Optical
Instruments and Lenses) establishments were combined with category 381
(Engineering and Scientific Instruments) establishments Lo form & new
categary 3826 (Analytics! Instruments). Category 361 (Engineering and
Scientific Instruments) also underwent changes in its name and
composition2Z2 Because of the difficulties in interpreting which firms
belonged to which categories; data for these cetegories was excluded. Data
was also excluded for categories that failed to show employment in Auslin’s
MSA in 1984,

There were changes in category 891 (Engineering and Architectursl
Services) which was reciassified and subdivided into SIC code categories;
8711 {Engineering Services), 8712 (Architechtural Services) snd 8713
(Surveying Services). The three old individual category totals were added to
abtain a figure equivalent to the new calegory. Also Category 892 (Non-
commercial Research Organizations) was changed to category 8733 and kept
the same litleZ2® Because the changes in these categories were minaor,
these categories are included in the analysis. No changes were moade 1o the

other high-technology categories examined.

The third approach involves comparing the performance of the
Electronic Componenis and Accessories (SIC 367) industrial sector with
some measure of the averall performance af the economy. Because the

electranics industry is sensitive 1o nationsl and internstional economic

222 y, 3. Depariment of Comemerce : Bureau of the Census, County Business Patters, 1988, United
Glates. (Washingion D.C. : Bureau of the Census, U. S, Government Printing Office, 1991) Appendix B
223 hid.
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conditions both trends may be expected 1o follow each other closely.
National and state unemployment rate statistics are examined for this
purpose. This examination may revaeal if Austin's micraelectironics industry

weas pulled in a direction different from nations] trends by SEMATECH.

Estimates used in Lthe analysis

Employment information beyond 1988 is estimatled. These estimates
are based an those employment patterns found in more recent infarmatian
sources. Two specific extrs information sources are examined for this
purpose. The first is the Texas Employment Commissions’ quarterly
statistics on employment. The second is the Austin Chamber of Commerce

snnual statistics on High-Technology Employment in Austin Texas.

EVALUATION GF BUSINESS FIRMS

An anslysis of business establishment (firms) information is
performed. Statistics for this evalualion are also obtained from County

Business Patterps. In particular, the study focuses on the ‘number of

establishmenis’ section of the County Business Patterns statistics from

1977 to 1988. Number of firms was estimated for Standard Industrial
Classificstion codes 36 (Electronic and Other Electronic Equipment), 367
(Electronic Components snd Accessories) and 3674 (Semiconduclors and

Relsled Devices) categories.

Other sources are used to get an estimate of Lthe number of Austin

firms beyond 1988. Southwestern Bell's greater Austin area phane book
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yellow pages dals is examined. Five yellow pages sublitles are reviewad
for data from 1980 1o 1990. These five subtitles are: Elecironics Equipment
and Supplies Manufaclurers, Electronic Equipment & Supplies Service and
Repair, Electronic instruments, Electronic Testing Equipment, and

Elecironics Research and Development.

Trend information an the number af firms abtained from County

Business Patterns is anslyzed. Then, it is compared with trend data

oblained from the phone book source. A posilive outcome would be eblained
if positive trends sre found, particularly if these trends are higher than

expected. No specific contral dats is used in this srea of the anslysis
TAX REVENUES EVALUATION

A simple way Lo evaluate the tax effect of SEMATECH is Lo look for
positive trends in the amount of taxes collected by the most proximste
taxing suthority. This taxing suthority is the city of Austin, Texas. The

taxes collected by the city since the 1984 fiscal yesr are examined.

The tax analysis section focuses on tax statistics collected by the
city as part of its annua) budget reports. In particular, statistics dating
from the 1983-84 to 1989-30 fiscal years are examined. Unfortunately, the
highly aggregate neture of these statistics masks any effects thal might be
attributed to SEMATECH. This makes it difficult Lo estimate any specific
contribution for SEMATECH.

89



Chapter 1Y - Armando Garcie

In addition, the evalustion calls for the estimation of a specific tax
doller figure. This figure could be estimated from employment statistics.
Employment estimates {derived from the economic base study) are used to
arriva at & tax revenue estimale that could be attributed to the consortium.
A calculation assigns & 'tax value' to the expari employment numbers
abtsined from the economic base study. Other local employment statistics

are used to supplement the economic-base study estimates.

Derivation of tax estimates

Specifically, the economic base study and its export sector multiplier
are used io estimate the number of job holders in Travis County. Travis
county statistics are used for consistency since the study employs the three
main taxes collected by Travis county in its estimation of the effect of
SEMATECH on lax revenue. The estimate of the number of jobholders is
divided by two Lo arrive at an estimated number of households. The number
of households estimate is multiplied by the percentage of households in
Austin that own a home (homeowner-households). The estimate of
homeawner-households is mulliplied by Lthe most recent average appraised
homestead value (for 1988) in Austin. The resulting dollar figure is
multliplied by the applicable Austin Independent School District, City of
Austin, and Travis County property tax rates to determine an estimated
total property tax revenue figure. The three Travis county collected property
taxes employed in the study include the Austin Independent School District
property tax, the city of Austin praperty tax and the Travis County property
tax.
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To oblain a sales tax estimate, the property tax quaniity obtained for
the city of Austin is multiplied by the average percentage of the ‘property
tax’ collecied as ‘sales tsx’ by the city of Austin. This procedure yields &
complementary sales tax ravenue estimate. In this manner, an estimate of

the amount of taxes gained by any employment created by SEMATECH is
abtained.

Source of evaluation criterisa

The exact tax revenue criteria figures used in the evalustion are
derived fram public statements given at the inauguration of the consortium.
in hig public speech, Austin Chamber of Commerce chiel econamist, Angelos
Angelou, stated: “the project is expecied {o creste as many as 2,400 spin-
off jobs within the next five years and raise $150 million in additional

state and local tax revenues by the mid 1990s."224

Unfaortunately, the statement is open to & range of interpretations.
For the purpose of the study, mid 1930s is defined as the end of 1995. Local
tax revenues sre interpreted as local property taxes {collecied by Travis
county). Staterevenues are defined as sales tax revenues collected in the

local area and returned to the city.

These estimates might produce 8 conservative estimate of the impact

of the consortium. They do nol consider the wider metropalitan statistical

224 pope, Kyle., "SEMATECH Opens with High Hopes™ Austin Amerioan Statesman, 11716790, p. At1
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srea. This approach is taken to simplify the calculatlions and provide &

conservstive estimste.

Since the tax estimate stalements (given at SEMATECH's
insugurstion) were given approximately at the end of 1988, the time
referred Lo must have been the seven year period from 1888 to 1995,
Therefore, by dividing the estimate given for the expecied tax revenues
fraom SEMATECH at its inaugurstion by seven years, an average annua) tax
contribution is obtained. This annual contribution is estimated at 21.4
million doliars per year. Thus, SEMATECH could be expected to add 42.8

miltion dotlars in {ax revenues lo the Austin economy by the end of 1990.
Limitations of the evaluation

The tax revenue evaluation spproach has its weaknesses. The main
ane is the lack of an adequate contral. In addition, locking at aggregate tax
slatistics makes it difficult Lo assign sny patierns to SEMATECH. The best
that could be said is that any pattern found may be due to SEMATECH.

On the other hand using the export sectar employment figures
obtained as a way to approximste the tax revenue impact an the cily offers
8 more concrete way to gauge impacl. However, this anslysis is dependent
oh the accuracy and velidity of the economic base study, and is based on s
very complex series of eslimates. The presence of & large number of
estimates makes it more likely that errors might have been introduced. The
use of estimates also lacks the concreteness of primary statisticsl data

abtained from recards af actual events.

92



Chapter IY Armendo Garcia

BUSINESS INVESTMENT EVALUATION

A mesasure of investment is also examined. 1t is operationalized by
using building permit records. Manthly building permit statistics ablained
from the city of Austin's Department of Planning end Development are used,
Statistics for 1970 to 1990 are compared and analyzed. The focus is an the
early eighties to 1990. Trends are compsred. The discovery of strong
posilive trends after 1987 might suggest a positive assessment. A base of

snatysis dating back to 1970 is used to provide ss much breadih as passible.

However, aggregate statistics are used. Thereforg, it is not possible
to distinguish betyeen different industrisl sectars fram the aggregste
siatistics. This weskens any possible conclusions. The data anly
distinguishes between residenlisl, commercisl and public building permit
dsta. The commercial building permit statistics are compared to
residentisl and public seclor building permit statistics. Given the
aggregsate nature of the data, any conclusions obtained would be highly
tentative. It would not be possible to conclude with certainty that any
changes observed sre due to SEMATECH; only that they might be.

COST-BENEFIT ANALYSIS

The cost-benefit analysis is focused on the lacsl community. The
benefits are compared to the costs. implicitly, the cost-benefil analysis
examines the choice between having the SEMATECH consortium and the

statug-quo. In this inslance, the status-guo representis the sbsence of the
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cansortium in Austin. Dala from various other parts of the overall

evalustion is used in the cost-benefit analysis.

The cost-benefit analysis examinas two time frames. The first time
point is as of the end of 1990. The second is as of the end 1993, The reason
for including a second evaluation point is two-feld. First, the expected life
of the SEMATECH project is five years, Second, the first evaluation point
occurs too soon after the inception of the project. In addition, the cost-
benefit literature recommends that a cost-benefil enalysis be carried out

over the life of the praject.

The cost-benefit analysis also provides & framewark to examine the
intangible costs and benefits from SEMATECH. It is impartant tonole the
effect of intangibles and externalities in order to provide s more
comprehensive cost-benefit evsluation. The discussion of intangibles can
also illustrate patential problems and benefits. Many of the costs and

benefits are not quantifisble.

Theaoaretical Issues

In their spplicatian of cost-benefit anslysis principles, Whinston and
Davis suggest that it is possible for & cost-benefit anslysis to consider only
the revenues and costs (expenditures) of a project as the perlinent costs
and benefits2Z3 They specifically applied cost-benefit principles to local

government redevelopment projects. This cost-benefil framework Uprofit

225 Hewton, Trevor., Cost-Benefit Analysis in Administration, (Oxford, England : George Allen &
Unwin LTD, 1972), p. 158.
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and loss criterion’) involves a simple ‘pra.fit and loss account’ thet counis
only the financial costs and benefits accruing to the locality22é in the
evaluation, this locality is the city of Austin, Texas and its economy as
defined by the Austin Metropolitan Statisticsl Ares, Travis county or the
city of Austin. The cosl-benefit analysis atiempts to approximate the costs
and benefits at the caunty (Travis) and city (Austin) level,

TABLE 4.6 COSTS AND BENEFITS FOR THE AUSTIN ECONOMY

Benefits Costs
1. Net additions o the Tocsl economy's 1. Cost of incentive package to the city
{ex revenues 2. Opportunity cost of loat tex revenues

The profit and loss criterion is used in the cost-benefit anatysis for
two main reasons. Firsl, it lends itself directly to the purpose of the
overall evaluation. The intent is to evaluste the impacl on and focus oh the
Austin economy. Second, the SEMATECH consorlium is a very complex
undertaking. It involves sctors and funding {costs) derived from federal,
state, local and private sources. Attemptling to provide a full snalysis of
Lhe costs and benefits from & societsl perspective might be beyond the
scope of the study. Table 46 prasents the costs and benefits examined in
the study. The cost and benefits are represented in dollar terms adjusted by

an appropriate discount rate. The dollar values ere given in 1968 doliars.

The use of & profit and loss criterion for the cost-benefit analysis
has several wesknesses. 1t focuses on Lthe community without taking

account of the wider social cosis and benefits that may resull including an

1

226 Newton, Trevor., Cost-Bepefit Analysis in Administration. {Oxford, England : George Allen &
Unwin LTD, 1972), p. 158,
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explicil integration of externalities by assigning values Lo them227 Thus,
the impact of the consortium on the state, nation or internationally is not
considered in the explicit analysis. Aspects of the national impact are
included in the exlernatilies. The ansiysis focuses on the tacal government
without attempting lo identify the costs and benefits to specific segments
af the community.22® Finally, the study does not messure lhe classic notion
of social benefit and cost that is ususlly associated with 8 cost-benefit
analysis. This is because to take this wider spprosch would shifl the study

beyond the narraw focus on the 1ocal economy.

Besides the ‘profit toss criterion’ the cost-benefit analysis uses
another important anslagy. This might be described as sn "sgricultursl’
snalogy. The lacal ecanomy can be viewed as an agricultural field,
employment ss a crop, and the consortium as a specific intervention
intended to improve the ‘employment yield.” This analogy brings out the
imporiance of the econamic base study Lo the execution af the cost-benefit

analysis.

Within the framework used in the evaluation, an attempt to measure
the employment st SEMATECH directly would be complicated by the fact that
many employees sre loaned to the consortium and would have been
otherwise employed elsewhere locally or in some distant city. Using the
economic base study results as a measure of the effect of SEMATECH allows

ona 10 measure the economic impact of the consortium's employment

227 Newton, Trevor., Cost-Benefit Analysis in Administration, (Oxford, England : George Allen &
Unwin LTD, 1972), p. 159.
228 bid.
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through the economic base study. In this manner, the aforementioned

detailed employment issues sre already taken into account.

The funds given to SEMATECH by the federal government are not be
directly counted as benefits. Al some level, the effects of federal and
private funds on the Austin ecanomy are measured through the effect of the

consortium on the community's employment. Employment derived values are

used Lo messure benefits.

The cost of the consortium o the Austin Economy is measured by the
total estimated cost of the subsidies given to SEMATECH by the city of
Austin. This includes local costs in the incentive package and the
appartunity cost of tsx revenues foregone ta the lacalily from the

consortium’s present tex-exempt property site.

‘The community will feel the impacl of federal and state conlributions
through their effect on the local economy. The effect of SEMATECK on the

locsl economy is measured through the Ecanomic Base Study.

in & sense, an attempt to measure the value of the feders] and state
contribution to SEMATECH is a separaie mstter that invelves compsring the
total benefits o society fram the research and development performed by
SEMATECH against the costs incurred in supporting the consortium. Some of
the benefits of the research snd development advanced by SEMATECH might
involve economic benefils Lo the Austin economy. The tolsl benefits would

have to be messured st 1east nation wide.
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By focusing on the lacal economy, the problem of messuring the value
of Research and Development is svaided and the study is altowed Lo focus on
the economic impact Lo the 1ocal economy. Becsuse of the fact that privete
firms also contributed to the consortium, measuring the benefit of
SEMATECH's research and development efforts involves, al some level, the
general question of measuring the value of federal and siate research-snd-
development sssistance Lo private firms. Solving the genersl question of
research-snd-development aid for privete firms is beyond the focus of the
study as en assessment of SEMATECH's impact on the locel economy with the

consortium viewed as an economic develapment incentive.

Assessment of costs and benefits

The use of the 'profit toss criterion’ in the cost-benefit analysis
allows one to focus on the costs and benefits as they are measured through
ihe operations of local government authorities. In this study, the costs o
the community sre approximsted as the costs ta the city of Austin, Texas,
the Austin Independent Schaol District and Travis County. The costs to the
city of Austin, Texas specifically includes part of the cost of the incentlive
package as well as lost-tax-revenue opportunity costs. The costs to the
Austin Independent School District and Travis County anly include 1ost tax
revenue costs. Following the principle of measuring costs and benefits
through local government fiscal operations, the benefits to the community
are messured through the local government’s gsins in tax revenues that may
have resulted from SEMATECH.
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Uging this approach limits the anslysis of the impact of SEMATECH to
Lthe three ocal governments described ebove. The intent is to provide s
simple, conservelive definition of the local economy. The main
disadvantage is that this approsch may fail to measure the full impsct of
SEMATECH since it does not take into accouni every government that
operates throughout the Austin Melropolitan Stetisticsl Ares. However, for
the most part the bulk of the impact of SEMATECH may still he oblsined

since the most proximate ares is measured.

In that regard, the costs af the incentive package may be broken dawn
into costs to the 1ocality snd cosls to the stale of Texas. Casts to the stsle
of Texss are trealed like federsl costs and excluded from the immediate
focus of the cost-benefit analysis. Again, their effect is measured through

the impact of the cansortium on the local economy.

Costs ihcurred by the University of Texss represent costs to the
state. The Universily contributed the cost of SEMATECH's present sile;
renovation and new construction cosis st the site, and issuance and first-
year interest costs on construction bonds#2® The cost of the property
owned by the University of Texas and leased to SEMATECH is & good
approximation of the cost of the sisle contribulion. This is approximately
40.7 mitlion dollars238 {n addilion, the Universily of Texas also set up a
bank account with 15 million dollars for SEMATECH bringing the total state

229 General Accounting Office , Federal Research: The SEMATECH Consortiurmn’s Start-up Activities,
(Washington, D.C. : GAO RCED-90-37, November 1989), p. 11,

230 pope, Kyle., "Tax ruling goes against SEMATECH™ Austin Arnerican Stateman, 23, August 1969,
Seo.A, p. Al.
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contribution to 55.7 million dollars.23! Therefore, subtracting 55.7 miilion
dallars from the 68 million doller incentive package leaves only 12.3

million dollars to censider as the potential local contribution.

The city of Auslin provided electrical power facilities, utility
connections, and building and development fee abatements amaong other
sssorted public and private incentives?32  The cost of the building and
development fee sbatemeanis has been placed at $400,000 dollars233 The
city also provided other incentives, such 8s the energy incentive payment of
$218,604 dollars given Lo SEMATECH in 1989234

The afarementioned cost figures provide a range of values that can
later be placed in a sensilivity analysis. The sensitivity analysis is
included &s part of the cosi~benefit snalysis. It is designed Lo give an idea
of the impac! of various cost and benefit assumptions on the study. Usually

the most impartant sssumptions are examined.

The low end cost of the incentive package to SEMATECH may be set at
least at the cost of the building and development fee abatements plus
{$400,000) the cost of the energy incentive payment (218,604) to
SEMATECH. This yields a total minimum cost of $618,604 dollars. The

231 Whitney , Elizabeth., “How Auslin snared SEMATECH: the view from the other side,” Austin
Amerioan Stateman, 24, July 1988, SecH, p.HI.

232 General Accounting Office, Federa] Research: The SEMATECH Consortium’s Start-up Activities,
(Washington, D.C. : GAO RCED-50-37, November 1989),p. 1.

233 whitowy , Elizabeth., "How Austin snared SEMATECH: the view from the other side,” Austin
American Stateman, 24, July 1988, Sec H, p.H1.

224 Banta, Bob., “Council to pay for SEMATECH's air conditioning™ Austin Araerican Stateman, 4, August
1989,
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maximum cost that might be attributed to the cily of Austin might be the
full $12.3 million dollers, not part of the cost to the siate, which was part

of the value of the Lotal 68 million dollar incentive package.

Since many of the costs in the incentive package were privale costs
intermingled with public cests, which might or might not have been
expended regardless of the presence of SEMATECH, 8 way to approximate the
true cost to the cily might be to take a cost value between the high and low
cost estimates as a ‘probable’ cost to the city. This procedure offers 8
simple way Lo 100k at 8 range of values for a sensitivity anslysis of the cost
of the SEMATECH incentive package withoul having to resort 1o a long,
complex ahalysis. This median cost figure happens to be $5,840,698

dollars for the incentive package cost 1o the city.

Clesrly, most of the costs to the locality are in the form of
opportunity costs fraom lost tax revenues, This is becsuse Lthe bulk of the
incentive package was shsarbed by the state of Texas in its operstions
through the University of Texas. In addition, some of the cost of the

incentive package was 6lso ahsorbed by private sources.

The empleyment figures used in this section of the analysis refer to
statistics for Travis county obtained from the ecanomic base study. Other
aggregate slalisticas used in the determination of the tax revenues are

obtained from the Austin Chamber of Commerce's, Austin MSA Demographics

snd Selected Markei Segments publication, and Austin budgel reports.

101



Chepter I¥ . Armando Garcie

Austin MSA Demographics and Selected Market Segments cily

aggregote statistics nearly malch complementary statistics] values for
Travis county given in the same publication. For example, the median
household income given for Travis county by the Austin Chamber of
Commerce was $29,900 and that for the city of Austin was $28,500.233 The
city figures are lower. This may be because Travis counly includes more
land aras than the city boundaries as well as more suburban communities

that enjoy higher incomes.
Cost-benefil analysis assumptions

The cost-benefit analysis includes the follawing assumptions. The
benefits to the community can be measured through the emplayment figures
obtained from the economic base study. The economic bsse study measures
relishle and valid employment effects. An sccurate estimate of the number
of households resulting from the employment statistics in the economic
base study is possible. The benefit of SEMATECH to the community can be
approximated through the measure of tax revenues. Any research and
development benefils as well as outside government contributions provided
by SEMATECH to the local community can be measured through their effect
an lacal employment. Tax contributions can successfully measure the
benefits of SEMATECH within the context of the sludy. Any employment
measured by the economic base study that may have resulted from

SEMATECH would otherwise represent idle employment.

235 Greater Austin Charaber of Commerce , dustin MSA Demographics snd Selecled Market Seaments,
(Austin, Texas : Greater Austin Chamber of Comemeroe, 1990), p. 8.

102



Chapter IV

Armando Garcis

THE EVALUATION APPROACH: TYING IT ALL TOGETHER

The evaluation approach sggregstes all the separate evaluation

studies. Positive responses smong four (or more) of seven categories will

yield & positive evaluation. Posilive responses slong all dimensions will

yield a conclusive positive outcome. If only three or fewer sub-hypotheses

show 8 positive outcome, a negative conclusion will be reached. No positive

responses will clearly show a negalive evelustion. Neutrsl outcomes will

be regarded as negative.

TABLE 4.7 EYALUATION CRITERIA AS OF THE END OF 1990.

Yariables |Operationalization Dala Decision
| Source Rule

ECONOMIC resutt from CBP*  SAxax2: * export jobs
BASE STUDY {heory TEC*#
EMPLOYMENT result from CBpt ¥ share
SHIFTS AND SHARES theory
JOBS employment CBP¥, TEC*# higher
(EMPLOYMENT) statistics ACofC* ¥4 <960 jobs
BUSINESS firm Chp# Higher
FIRMS stalistics phone book
TAXES lax ity of Austin Higher

statistics statements <$42.8 millfon
BUILDING permit ity of Austin Higher
PERMITS ststistics
{INYESTMENT)
COsT/ result from various Benefits » Costs
BENEFIT theory

Note: ¥ CBP refers to County Business Palterns statistics

% TEC refers to Employment Commission data

*%% ACofC refers to Auslin Chamber of Commercs dats
2%%% SA refers to the United States Statisticat Abstracis

Table 4.7 outlines each evalustion sub~-category, its variables, and

their operationslization, as well as the source of the data and the decision
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rule relevani to each varishle used in the evslustion. These criteria are

used to evsluate each of the sub-hupathesis enumersted in Table 4.1.

Table 4.7 provides specific evslustion criteria figures for only two
categories. These are the categories where specific figures are obtained
from public records. These {wo evalustion criteria have specific quantilies
of jobs, taxes, or dollars that they need to satisfy s specific decision rule.
The other five evalustion criteria demsand & 'larger quantity or s ‘better
pasition’ (Firms, Investment, Economic Base Study, Emplogment Shifts and
Shares). The informalion for the cost-benefii analysis’ secend evaluation

time point is provided in Table 4.8.

TABLE 4.8 EYALUATION CRITERIA FOR THE COST-BENEFIT ANALYSIS AS OF THE END OF 1993

Yariables {Operstionalization | Dsta | Decision

| Sources i Rule
cosT/ - result from  CBP,TEC,ACofC, City of Benefits > Costs
BENEFIT theory Austin, Travis Couniy SA

Note: CBP refers to County Business Patterns statistics
TEC refers to Employment Commission data
ACOC refers to Austin Chamber of Commerce dals
SA refers 1o the United States Statistical Abstracts
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CHAPTER V: ANALYSIS AND RESULTS

This chapter exsmines the results of the evaluation methodologies
used to evaluate the main hypothesis and its sub-hypotheses. Results ara
given‘f aor the seven sub-hypotheses and their corresponding methodologies.
The results are analyzed and graphically displayed in tsbles and graphs. The

chapter begins with the results from the economic base study.

ECONOMIC BASE STUDY

The sconomic base sludy examines private industry and government
employment stalistics 1o arrive at estimsles of ‘export’ job growlh. Stsle
and federal employment are anslyzed to determine what sxport compenent
they might represent. Local employment is nol examined because it is by
definition non-export empioyment.

Industry wide rasuits

Travis county shows consistent dependence on government
employment. The county gained export employment from state government
and except for two years (1983 and 1984), also from federal employment,
Finance insursnce and resl eslate is shother stesdy supplier of export
employment for Travis county. Retail trade offered export jobs various

years. Until 1986, contract construction showed & steady supply of axport
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sector employment. The manufacturing seclor did not provide any aggregate

export employment for any of the eleven yesrs studied.

The economy of Hays counly depends heavily on retail trade and siate
employment. The biggest source of export employment is state government;
followed by retsil trade. The presence of Soulhwest Texas State University
may explain this phenomenon. The Universily employs a large number of
workers and brings many student residents to the San Marcos ares. Contract
construction, services, agriculture and mining also contributed export

employment in various years.

Willisrason county had the most diversified ecanarny of &1l three
counties. Its primary exporl employment sectors sre hon-classifiasble
establishments, construction and relail trade. The county slso showed
expori employment in mining and agriculiure in several years. However,
Williamson county failed to pravide any government export employment in

any given year.

The Austin Metropolilan Statistical Area is primarily a government
and service economy. Retail trade, finance insurance and real estate, and
hon-classifiable establishments show the most consistent expart
employment results since 1977. State employment is slso a strong and
consistent source of export employment for the srea. The federal
government produced export employment in the 1sst two years examined and
in the lale seventies and early eighties. Contract construction slso
produced export employment in the 1ate seventies and esrly eighties but

failed to do so recently. However, the bulk of the export employment for the
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Austin Metropolitan Statislical Aree is derived from state employment.
The employment patterns for Travis county are almost identical to those for

Lhe statistical eres.

The Austin Metropolitan Stalistical Area does not have a visbie
manufacturing sector. Most of the area’s manufscturing industries do not
produce any export emplagment. Only the Electric and Electronic Equipment
Manufacturing (SIC 36) sector category has demonstrated positive export
sector employment growth since 1977. tn 1977, the only sther industry to
show export employment in Travis county and in the Auslin Metropaolitan
Stalistical Area was Lhe Furniture and Fixlures (SIC 25) calegory industry.
By 1986, it no longer shawed any export sector employment; it showed none
in 1988. The area also had 8 large number of export employment in the
Machinery-except electrical (SIC 35} manufaciuring industry category in

1986.' However, by 1988, the expart component in thal category was gone.

Hays and Williamsan counlies produce manufacturing expori
employment in a few manufaciuring sub-categories. However, the impact
does not cerry over te the Austin Metropolitsn Stalisticsel Area. This may be
due to their small size in relalion Lo Travis County. Nevertheless, both
counties fail to show a positive export sector component in Lheir overail

Menufacturing industry sector.
Employment Multipliers

Simple average employment multipiiers were calculsted for each

county (and the Austin Metropolitan Statisticsl Area) {from the aggregate
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annusl export sector multipliers obtained from 1977 Lo 1986, Travis county
had an sverage employment multiplier of 5.88. Hays county had the lowesti
multiplier with 4.28. Willismson county enjoyed the highest multiplier
vwith 9.96, The Auslin Metropolitan Statistical Area had a simple average

employment multiplier of 6.26.

Conclusion

The results reveal thal the Austin Metropotitan Statistical Ares and
the economy of Austin,Texas are highly dependent an the service sector of
the economy. Most of this dependence is on the stale government and the
service sector. Over the eleven yesr period examined, the economy of Austin
became less diversified. This happened as & result of having 1o rely on

fewer industries for export employment.

Detailed economic base employment results are offered in
Appendixes A1, A2, A3 and Ad. The important industry calegories to
abserve are the Electric and Electronic Equipment Manufacturing {(SIC 36}
manufacturing sector category and its sub-categories. They have generslly
trended upward and surged in 1988. Therefore, 8 gusrded positive

evslustion outcome will be of fered.

EMPLOYMENRT SHIFTS AND SHARES

An employment shifis and shares asnalysis is performed on the privete
indust'rg sector of the Austin economy. This analysis is performed at the

overall two-digit industry calegory level and for the specific previously
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examined microelectronics industry sub-categories. The analysis compares
two sets of years. The comparisons made are between 1977 and 1986 and
between 1986 and 1988.

FIGURE 5.1 COMPARISON OF MICROELECTRONICS CATEGORY FIRMS PERCENT CHANGES IN TOTAL
EMPLOYMENT BETWEEN 1977 AND 1986 FOR THE UNITED STATES AND THE AUSTIN
METROPOLITAN STATISTICAL AREA

1977 TO 1986

CATEGORY

AUSTIN
e 51.16

i 45.15

100 0 250 500

PERCENT CHANGE
Note: The categories given are classified as follows:

SIC 36, Electric and Electronic Equiprent

SIC 376. Elestronic Components and Accessories
SIC 2674. Semiconductors and Related Devices
Source: Appendix B3.

The results show that national employment grew 23.49 percent
between 1977 and 1986. The Austin Metropolilan Statistics! Ares
experienced 8 job growth of 90.85 percent during this time. On the other
hand, between 1986 and 1988, the national economy grev by 6.54 percent;
and the Austin Metropolitan Statisticsl Area's economy contracted by -4.77
percenl. Figure 5.1 illustrates the rete of growth for the nation, the
metropolilan statistical area and for the microelectronics indusiry
component of the Austin Metropolitan Statislicel Areas between 1977 and

1986.
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FIGURE 5.2 COMPARISON OF MICROELECTRONICS CATEGORY FIRMS PERCENT CHANGES IN TOTAL
EMPLOYMENT BETWEEN 1986 AND 1988 FOR THE UNITED STATES AND THE AUSTIN
METROPOLITAN STATISTICAL AREA

1986 T0 1988

CATEGORY
: :
us AUSTIN |4.77
SIC 3674 {151 1.6
8L 276 53.94
SIC %6 B 208 42.09
¥ T T 1 ] Ll T M 1
-10 10 30 -20 20 60
PERCENT CHANGE

Note: The categories given are ¢lassified as follows:
SIC 26. Eveotrie and Electronic Equipment

SIC 376. Electronic Components and Accessories

SIC 3674. Semiconductors and Related Devices
Source: Appendix B3,

The tolal employment comparison statistics for the microelectronics
industry between 1977 and 1986 show that the Austin Metropalitan
Statislical Area gained microelectronics industry employment 8l a rate
abave that of the cily's aggregate employment growth, and above the
national rate of growth. This means that Austin attracted a large number of
electronics high-technalogy firms and emplagment during this time.
Therefore, this was & period of Lime when such employment expsnded. The
employment expansion probably created the high number of export sector
jobs seen in the economic base study for the microelectronics industry
high-technology categories Figure 5.2 shows the percentsge chenges in
total employment far the nation and the Austin Melropalitan Stetistical

Area thst occurred batween 1986 and 1988.
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Between 1986 and 1986 the Austin economy experienced a net loss of
jobs. This loss was not reflected in the Austin Metropoliten Stalistical
Area’s microelectronics cetegory industries. Instead the rate of job growth
in this industry in Austin surpassed the average nstional figures. In the
Semiconduclors and Releled Devices (SIC 3674) cetegory, average national
employment fell nationwide and increased in the Auslin ares.

FIGURE 5.3 AUSTIN METROPOLITAN STATISTICAL AREA INDUSTRY WIDE EMPLOYMENT SHIFTS
AND SHARES GAINS OR LOSES IN EMPLOYMENT FOR TWO SEPARATE SETS OF COMPARISON YEARS.

19727 TO 1986 1986 TD 1988
9083 i

Q

FR—

-10326

[ T IS I A I e«

Industry Category
- bW St Oy D WD

~594

—

T 1 T T Y T T N . T

0 SO000 103000 150000 -20000 -15000 -10000 -3000 0 SO00

Job Gained or Lost
Mote: Categories 1 to 10 are classified as follows:

1. Agrioultural Services 6. Wholesale Trade

2. Mining 7. Retail Trade

2. Contract Construction 8. Finanoe Insur anoe and Real Estate
4. Manufacturing 9. Services

5. Transportation and Oher Publio Utilities, 10. Non-classifisble Establishments

Source: Appendixes Bl and B2.

Overall the Austin economy lost many manufscturing jobs. However,
Austiﬁ managed Lo keep ils advantage in microelectronics industry
gmployment by gaining electric and electronic msnufacturing jobs faster
than the nation lost them. Figure 5.3 shows the indusiry wide employment

shifts and shares results for the Austin Metropolitan Statistical Ares
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between for the two sets of yesrs examined. Section B of the Appendixes
offers detailed infarmation for Travis, Hays and Williamson Counties as

well as the Austin Metropolitan Ststistics) Area.

The results illustrated in Figure 5.3 show the heavy employment
losses suffered by the Austin tetropoliten Statistical Area between 1966
and 1988. Only the Services Industry menaged to keep a positive shift in
employment from 1986 Lo 1968. Figure 5.4 examined the employment shifls
and shares resuits for the microelectronics saclor of the Austin

Metropaolitan Statistical Area for both sets of years.

FIGURE 5.4 MANUFACTURING AND MICROELECTRONICS INDUST RY CATEGORIES EMPLOYMENRT
SHIFTS AND SHARES GAINS OR LOSES [N EMPLOYMENT FOR TwO SEPARATE SETS OF COMPARISDN
YEARS.

1977 YO 1986 1986 T0 1988
D scaen []2000 - 60
:‘;’ SKC 367 -:15349 | [__J4193
E SIC 36 j 4536 . | ] 4423
:.;" Manufaoturing :! 2?4?5 — | 10336 ] |
4] 25000 50000 -20000 -IU(GUD 0 lUll)Uﬂ
Employment

Note: The categories given are classified is follows:
SIC 36. Electric and Electronic Equipment

SIC 276. Ekcironic Components and Accessories

SIC 3674, Semiconductors and Retated Devices
Source: Appendix B3.

The results from the employment shifts snd shares anslysis
performed on the microelectronics industry categories are positive on both

sets of comparison years. |h spite of the overall decline in employment
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experience by the manufacturing sector, the microelectronics industry
gained emplayment. This demonstrates that the Austin economy hes gained
a good share of the nation's microelectronics (high-technologu)
manufacturing sactor in spite of the overall decline in manufacturing

experienced by the city.
Conclusion

in regard to gaining employment shifts and shares, the Austin
economy did well in the microelectronics industry. Judging from the
positive employment trends previously mentioned, there is little reason to
doubt that this chenged drastically between 1988 and 1980. Therefore, &

gusrded positive evsluation is given for this section of the evaluation.

EMPLOYMENT EVALUATION

The employment evaluation begins with an examination of County

Business Patlerns stetistics. The County Business Patterns information

presenied here includes employment stalistics at the industry and Lwo-
digit leve! Slendard Industrial Classificetion (SIC) designation for a1}
industries from 1977 Lo 1968. The same data set used in the economic base
study is applied to the employment shifts end shares study. Like in previous
evaluations, it wes not possible to conduct the analysis beyond 1968 with

County Business Petterns statistics. Other emptoyment statistics are used

to supplement the information missing from Caunty Busingss Paiterns.
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Figure 5.5 illustrates employment for the Manufacturing sector of the
Austin Metropolitan Statistical Area from 1977 10 1986. This is total
employment for the entire manufacturing sector. Emplayment in this
category of the Austin economy peaked in 1985 and declined somewhst since
then.

FIGURE 5.5 MANUFACTURING SECTOR EMPLOYMENT FOR THE AUSTIN METROPOLITAN
STATISTICAL AREA FROM 1977 T0 1988

MANUFRCTURING SECTOR EMPLOYMENT
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Source: Appendix A1, the data was derived from County Business Patlerns statistios.

No obvious upward trend is apparent after 1887. These 'reqular
employment statigtice should not be confused with ‘export’ emploument
statistics. Indeed, the manufacturing industry seclor of the Austin economy

failed Lo show sny export employment sl all.

Microelectronies Industry export employment analysis

Even though the manufacturing sector did not exhibit any positive
export sector employment since 1977, the Electric and Electronic Equipment
(SIC Code 36) sub-category produced export employment. The rate of export
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sectar job growth was high after 1987 (in 1988) with & rate of growth of
172 percent. Table 5.1 presenis the number of ‘export’ sector jebs derived
{rom the economic base study for the Austlin Metrapolitan Statistical Area
from 1977 to 1986 in the Electric and Etectronic Equipment (SIC Code 36)
industry category. Detailed statistics for this pari of the study are offered

in Seclion A2 of 1he Appendixes.

TABLE 5.1 'EXPORT' SECTOR JOBS IN THE ELECTRIC AND ELECTRONIC EQUIPMENT (SIC 36)
INDUSTRY CATEGORY FOR THE AUSTIN METROPOLITAN STATISTICAL AREA.

YEAR JOBS PERCENT CHANGE
1977 1,741

1978 1,931 10.95
1979 765 ~-60.40
1980 2,396 213.21
1981 2,716 13.37
1982 1,944 ~-28.42
1983 2,887 48.51
1984 3,009 4,23
1985 4,503 49.63
1986 2,800 -31.82
1987 35,486 24.5
1988 9.47% 171.61

Source: Appendix A3, derived from County Business Patierns Statistics,

The export sector figures for the Electronic Components and
Accessories category (SIC 367, a subcategory of SIC 36) are equally
encouraging. This category is clasely related to the activities of
SEMATECH's member firms. Table 3.2 nreéenls the export sector job
employment results obtalned for this category for the Austin Metropolitan
Statistical Area. A large percentage Increase in employment is observed
between 1987 snd 1988. One may speculste that part this export
employment growth may be due to SEMATECH.
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TABLE 5.2 'EXPORT' SECTOR JOBS {N THE ELECTRONIC COMPONENTS AKD ACCESSORIES {3IC 367)
INDUSTRY CATEGORY FOR THE AUSTIN METROPOLITAN STATISTICAL AREA,

YEAR JOBS PERCENT CHANGE
1977 971

1978 885 -8.83

1979 2,679 202.63

1980 2,518 -6.03

1981 2,651 -5.32

1982 2,413 -6.11

1983 2,441 -1.33

1984 2,181 ~-10.64

1985 5,684 160.59

1986 5,634 -0.88

1987 5,874 4.26

1988 10,061 11.28

Souree: Appendix A3, derived from County Business Patisrns Statistics.

Export sector employment results for the Semiconductors snd Related
Devices (SIC 3674) sub-category are different. A large percentage increase
in employment for 1988 is missing. Tabie 5.3 presents these resulls.

TABLE 5.3 "EXPORT' SECTOR JOBS IN THE SEMICONDUCTORS AND RELATED DEYICES {SIC 3674)
INDUSTRY CATEGORY FOR THE AUSTIN METROPOLITAN STATISTICAL AREA.

YEAR _J0Bs PERCENT CHANGE
1977 1,451

1978 1,440 -0.72
1979 3,388 135.22
1980 3311 ~2.26
1981 3,266 -1.36
1982 3,192 -2.28
1983 3,212 0.63
1984 3,001 -6.56
1985 2,996 -0.17
1986 3,051 1.81
1987 3,169 3.88
1988 3,194 0.80

Source: Appendix A3, derived from County Business Patierns Statistics.
The percentage changes from year to year show a declining pattern in

the esrly eighties with an increase in export sector empioyment in 1986.

Perhaps SEMATECH will help stop any negative trend in future years; or
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perhaps, il might pravent & warst decline. The export employment sector
dats from this category do not show any apparent effect from the

consortium.
Employment estimates after 1988

It is still necessary to try to estimate employment patterns beyond
1968 (in 1989 and 1990). The Austin Chamber of Commeree provided
valusble assistance in this regard through its snnual listing of high-
technalogy annual job statistics for the Austin Metropolitan Statistical
Ares. Table 5.4 presenis their results23 These are averall employment
statistics, unlike the "export’ sector statistics described above, A
substantial percentage increase in employment (in relstion to most previous
years) can be detected in 1988. This increase is sustained in 1880, The
gats u'ffers the hint of & sustained upward trend.

TABLE 5.4 SELECTED HIGH- TECHNQLOGY SECTOR EMPLOYMENT GROWTH FOR THE AUSTIN
METROPOLITAN STATISTICAL AREA FOR 1980 7D 1989.

YEAR JOBS PERCENT CHANGE
1980 16,500
1981 20,050 8.4
1982 19,200 -4.2
1983 20,200 5.2
1984 23,600 17.8
i985 24,100 1.3
1986 22,900 -5
1987 23,400 2.2
1986 25,300 8.1
1989 27,400 8.3
Source: Adapted from the Greater Austin Chamber of Commerce, Emploument 3nd Ecopomic Forecast
199G-1991.

236 preater Austin Chamber of Commerce, Emplournent and Econorig Forecast 1990-1991, (Austin,
Texas : Greater Austin Chamber of Commeroe, 1990) p.22.
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Another 1ook at the Austin Metropolitan Statistical Area's
emplayment history is presented in the Texas Employment Commission's
employment statistics. Unfortunately, these statistics are only available &l
the broad manufacturing industry lavel. From {987 Lo 1988, the quarteriy
Texas Employmant Commission Statistics show a patiern of stable growth
in emplayment for the Austin Hetrupolita-n Statislical Ares.

TABLE 5.5 TEXAS EMPLOYMENT COMMISSION QUARTERLY EMPLOYMENT STATISTICS FOR THE
MANUFACTURIRG SECTOR N THE AUSTIN METROPOLITAN STATISTICAL AREA {MSA)

Year  Qusrter Travis Hous Williamson Auslin MS& Percent
Chsnge
1987 1 32,805 1,774 3,896 38,475
Z 32,856 1,738 4,093 38,687 0.55
3 33,367 1,761 4,306 39,434 1.93
4 33,623 1,837 4,310 39,830 1.00
1988 1 33,950 1,887 4,597 40,434 1.52
2 34,285 1,814 4615 40,714 0.69
3 35,146 1,839 4,787 41,172 2.60
4 35,192 1,871 4879 41,942 0.41
1989 1| 36,024 1,810 4914 42,748 1.92
2 37,002 1,853 5,106 43,961 2.84
3 38,580 1,873 51562 45,605 3.4
4 39,470 1,946 5,227 46,643 2.28
1990 1 39,521 2,020 5,074 46,615 -0.06
2 40,314 2.046 5.281 47,641 2.20
Source; Texas Employreent Commission reports.

This appears to contradict the annual statistics from County Business

Patterns that show a slight decrease in employment for Lthe Austin
Metropoliten Statistical Area. This may be due to changes in tabulsting the
statistics from quarterly data to annual dats, end to the fact thet the

Counly Business Patierns stalistics only cover up to the first quarter of

1988 and count the last three quarters of 1987. The menufacturing industry

stotistics given above were not adjusted to match those of County Business

Patterns. These supplementary employment deta results of the evalustion
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lend support to the notion that an overall increase in microelectronics
employment may have been stable for most of 1989 and 1990.

Controlling for other factors

Some {ype of control is necessary 1o get a better feel about whether
ahy changes in employment measured in the analysis are due to SEMATECH.
One way Lo control for other factors invalves performing an analysis of the
impact of other high-technology industry sectors on the Austin economy.
The assumption is that these other high-technology industry sectors tend to
respond to ‘normal’ conditions in the same manner bacause of their

similarities as high~technology sectors.

'L‘.nuntg Business Patterns high-technology (three-digit industry
category) employment statistics are compared. The results are shown in
Table 5.6, Tahle 5.7, Table 5.8, and Table 5.9. These four tables show
percentage change ‘exporl’ employment changes for the five year period
beginning in 1964 and ending in 1988. The results show that four cateqories
exhibil negative growth from 1987 to 1988. These are the Office Computing
Machinery (SIC 357) calegory , the Communications Equipment (SIC 366)
category, ihe Universities (SIC 822) category, and the Engineering and
Architectural Services (SIC 891) category. The ather eight categories

demonstrate employment gains from 1987 to 1968.
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TABLE 5.6 SELECTED HIGH-TECHNOLOGY SECTOR 'EXPORT' EMPLOYMENT ECONOMIC BASE
ANALYSIS DERIYED STATISTICS FOR THE AUSTIN METROPOLITAMN STATISTICAL AREA

Cstegory Category Category
Year 283* Changa LY Change R0 ol Change
1984 253 5,939 -335
1985 300 18.57 16.063 170.46 -240 28.25
1986 1,268 322.1% 16,189 0.79 -310 -28.92
1987 1,305 2.89 16,347 0.97 -319 -35.08
1988 1,329 1.84 2,390 -85.38 - 268 16.26
Source: Appendix A4, Derived from County Business Palterns Statistics.
* [;qrwg
% Office Computing Machirery
%% Eleotric Distributing Equipment

Note: Only positive employment figures represent ‘export’ employment.

TABLE 5.7 SELECTED HIGH-TECHNOLOGY SECTOR "EXPORT' EMPLOYME NT ECONOMIC BASE
ANALYSIS DERIYED STATISTICS FOR THE AUSTIN METROPOLITAN STATISTICAL AREA

Category Categary Category
Year  362% Change 366*# Change 3g2%Es Chanae
1984 -22 1,588 B2
1985 421 1975.04 1,706 7.46 365 269.53
1986 -216 -151.32 1,552 -9.03 294 -3.67
1987 -4i 8112 &04 -48.18 274 ~6.68
1988 -34 12.56 238 -70.40 817 88.82
Source: Appendix Ad, Derived from County Business Patlerns Statistios.
# Electric Industrisl Apparatus
¥ Cornmunications Equipment

*#¥ Measuring and Controlling Devices
Note: Only positive employment figures represent ‘export’ employcnent.

TABLE 5.8 SELECTED HIGH-TECHNOLOGY SECTOR "EXPORT" EMPLOYMENT ECONOMIC BASE
ANALYSIS DERIYED STATISTICS FOR THE AUSTIN METROPOLITAN STATISTICAL AREA

Categary Category Category
Yesr  3g4# Change F37%% Change g3 #xse Change
1984 -221 -126 303
1985 196 188.91 -515 -307.84 482 59.24
1986 -472 -340,22 -434 15.63 650 34,90
1987 -389 172.55 564 229.93 855 31.52
1988 20 105.02 567 057 897 4,98

Source: Appendix A4, Derived from County Business Patlerns Statistics.
* Medioal Instruments and Supplies

*¥* Computer and Data Processing Services

% %% Researoh and Development Labs (SIC 7391 before 1988)

Note: Only posilive employment figures represent ‘export’ emplogment.
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TABLE 5.9 SELECTED HIGH-TECHNOLOGY SECTOR "EXPORT* EMPLOYMENT ECONOMIC BASE
ANALYSIS DERIYED STATISTICS FOR THE AUSTIN METROPOLITAN STATISTICAL AREA

Category Category Category
Year §22% Change §01 2% Change B733kxe Ehange
1984 -2,456 3,117 -95
1985 -2,380 3.09 4,275 37.14 -51 46.52
1986 -2,170 8.81 4,410 316 -97 -91.12
1987 -~-1,494 51.15 3,854 -12.60 20 120.35
1988 -1 650 -10.42 3,659 -5.06 38 92.71
Source: Appendix A4, Derived from County Business Patlerns Stalistics.

* Universities

*¥ Engineering and Architectural Services

* £ Non-comercial Research Organizations (SIC 892 before 1588)
Hote: Only positive employrment figures represent "export” employment.

The resulls show 8 mixed outcome for the two electronics retated
categories (SIC categories 362 and 366 in Table 5.7) with one gaining and
the other losing ground in 1988. The two instrument relsted categories
gained export jobs during the same period (SIC celegories 382 and 384 in
Tables 5.8 and 5.9). The university and eﬁgineering related categories did
not improve. The ather categories improved to varying degrees.

The analysis of these olher high-technology industries offers a mixed
bag of results. No clesr patiern is apparent. Some high-technology sectors
gsined ground while others lost it. Therefore, no defintte conclusions can be
derived from this analysis.

Unemployment 8s &an economic indicator

‘Unemployment statistics for the United States and Texas are
examined as an economic indicator of the state of the economy.
Unemployment stalistics were obtained from 1982 to 1988. Table 5.10
shows these unemployment statistics.
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ABLE 5.10 UNEMPLOMENT RATE FOR THE UNITED STATES AND TEXAS FOR 1982 T0 1988.

YEAR UNITED STATES TEXAS
1882 9.7 6.9
1983 9.6 8.0
1984 1.5 5.9
1985 7.2 7.0
1986 1.0 8.9
1987 6.2 8.4
1988 5.5 L3

Source: Statistical Abstraci of the United States for 199G and 1987,

The period from 1982 to 1988 exhibits a declining national
unemployment rete. The rale is particularty low in 1988. The declining
national unemployment rate demonstrates that the national economy
improved between 1984 and 1988. However, the nationsal improvement was
not reflected in Texas unemployment statistics. Texas suffered from high
unemployment in the middie of the naliona! recovery. The nalional upswing
may be partially responsible for {the improvement seen in the

microelectronics industry in Austin in recent years.

Conclusion

The alternate industry conirol dats set and the unemployment rate
economic indicator were inconclusive. No clesr cut posilive or negative
evidence is apparenl. Since, a considerable sudden incresse in employment
was observed in the microelectronics industry from 1987 to 1988; sl 1east
some of this job growlh might tentatively be sllributad to SEMATECH.

The total number of jobs that might be altribuled to SEMATECH as &
result of greater job growth in 1988 may be as high as four thousend (this
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refers to export jobs only) with the seventy percent increase noted for 1988
in Table 5.2. This is higher than the 960 job expectation for 1990.

Therefore, the evaluation culcome for this section of the analysis is
positive.

BUSINESS ESTABLISHMENTS EVALUATION

The number of firms in the Electric and Electronic Equipment (SIC
Code 36) category declined since 1985; the year they also pesked. Figure 5.6
shows the trend for the number of establishments reported by County

Business Patierns from 1977 to 1986 for the Electric and Electronic

Equipment (SIC Code 36) categary. The results for this category show thet
the number of firms within the SIC 36 calegory have declined since 1975,

FIGURE 5.6 ESTABLISHMENTS IN THE ELECTRIC AND ELECTRONIC EQUIPMENT (SIC 36)
CATEGORY FOR THE AUSTIN METROPOLITAN STATISTICAL AREA.

SIC36 FIRMS 1977 70 1988 (RAUSTIN'S THREE COUNTY STRTISTICAL AREA)
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Source:_Appendix A3, Derived from County Business Patlerns Statistics.
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The statistics for the Electranic Components and Accessories (SIC
367) category for the Austin Metropolitan Statistical Area show an increase
in the number of firms that pesked in 1985 and was followed by 8 decline.
However, no change in the number of firms occurred between 1987 and 1988.
This implies that SEMATECH might have had no effact on this industrial
category in 1988.

Table 5.11 shows a breakdown by caunty and the Austin Metropolitan
Statistical Area of the number of establishments for the Electronic
Components and Accessories (SIC 367) category. The statistics show thst
most of the firms were localed in Travis and Williamson counties and no

firms resided in Hays county.

TABLE 5.11 ESTABLISHMENT STATISTICS BY COUNTY AND BY AUSTIN METROPQLITAN
STATISTICAL AREA (MSA) FOR THE ELECTRONIC COMPONENTS AND ACCESSORIES

{SIC 367) CATEGORY.
Year Travis Haigs Williamson ___ Austin MSA Percent Change
1977 7 0 4 11
1978 g ] 3 i 0.0
1979 9 0 3 12 9.1
1980 g 0 5 14 16.7
1981 13 0 6 19 35.7
1982 15 0 5 z0 5.3
1983 15 0 6 21 5.0
1984 20 0 8 28 333
1985 23 0 8 31 10.7
1986 Z1 1] 9 30 -3.2
1987 17 0 ? 24 -200
1988 19 a S 24 0.0

Source: Appendix A3, Derived from Counly Business Patterns Statistics.
The resuits for Semiconduclors end Relsted Devices (SIC 3674)

category show an increase in the past few years. Table 5.12 displays the

same statistics for this cetegory. This deta is derived from sislistics
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presented in Appendix A3. In this instence, except for two firms in

¥illiamson county, all the firms in this category resided in Travis county.

TABLE 5.12 ESTABLISHMENT STATISTICS BY COUNTY AND BY AUSTIN METROPOLITAN
STATISTICAL AREA (MSA} FOR THE SEMICONDUCTORS AND RELATED DEYICES

(51C 3674) CATEGORY.
Year Travis Hays Williamson  Austin MSA Percent Chamge
1977 2 0 0 2
1978 2z 0 0 2 0.0
1979 4 0 ] 4 100.0
1980 2 1] 0 2 -50.0
1981 3 ] 0 3 50.0
1982 4 0 0 4 333
1983 3 0 0 2 -25.0
1964 3 4} 0 3 0.0
1985 3 1] 0 3 0.0
1986 2 5] 0 2 -33.3
1987 2 0 i 3 0.0
1988 5 0 | 6 100.0

Source: Appendiz A3, Derived from Couniy Business Patterns Statistics.

Phone Book statistics

Suthwestern Bell's Greater Austin erea phone book yellow pages data
results are illustrated in Figure 5.7. Five yellow pages subtities sre
examined for data from 1980 to 1990. These five specific subtitles are
Electronics Equipment and Supplies Manufscturers, Electronic Equipment &
Supplies Service and Repair, Electronic Instruments, Electronic Testing
Equipment and Electronics Research and Development. The results show o
slight increase in the oversll number of firms listed in these five

categories after 1987.
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FIGURE 5.7 SELECTED ELECTRONIC INDUSTRY TELEPHONE - BOOK - CATEGARY
STATISTICS FOK 198010 1990,

Phone Book Category Data
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Sourss: Greater Austin Phone Books (1980-81 {0 1990-91 editions).

The resuits from this part of the evaluation {including data from &l
five phone book categories) lesd one to give this aspect of the evaluation a
tentative positive result. This is & tentative evalustion decision because
the results were mixed for specific categories. However, there are some

indications that the number microelectronics firms rose somewhat.
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Conclusion

Firms in the Semiconductars and Relsted Devices (SIC 3674)
increased in number in 1988. The telephone book anglysis alsa showed a
slight increase. Hawever, the Electronic Components and Accessories (SIC
367) cetegory remained the sasme from 1987 to 1988. Because of this s

tentative positive evaluation resull is given on the business firms aspect of
the evaluation.

TAX REVERUES EVALUATION

Austin tax collections statistics show & positive trend. However, it
is not possihie Lo say with certainty that any changes were caused by the
introduction of SEMATECH. Table 5.13 presents the amounts of property and
sales taxes collected by the city since fiscal yesr 1983-84. The tax
information for the 1ast two fiscal years includes an estimate by the city.
The Infermation before that time shows actual tax collections.

TABLE 5.13: PROPERTY AND SALES TAXES PAID TO THE CITY OF AUSTIN FOR SELECTED FISCAL

YEARS.

FISCAL YEAR PROPERTY SALES

8310 84 42,419,195 36,873,298
8410 85 41,761,754 44,634,353
85 {0 86 49,295 602 43,948,837
86 1o 87 51,888,822 39,868,228
87t 68 63,540,778 42,924,913
88 to 89 47,957,931 44,500,000
89 {0 90 53223727 49.315,000

Source; City of Auslin Budget dosuments.
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Property tax revenue estimates

To get an estimate of the amount of laxes produced by the export
sector employment several calculations are performed. Many of the results
of this section are laler used in the cost-benefit anslysis. The Travis
county export sector job figures and export sector multiplier are used to
arrive at sn estimate of the number of jobs created by SEMATECH. This
number is divided by two to arrive st an estimate of & number of households.
The number of households is multiplied by the percentage of households that
own & home. The estimate of homeowner-households is mulliplied by the
most recent average appraised value of a home (in 1988) in the city of
Austin. This dollar figure is multiplied by the applicable Austin Independent
School District, City of Austin and Travis County Tax rates toarrive at 8
final properiy tax revenue estimate. The property tax estimales obtsined

are uséd to calculsle & sales tax estimsle.

The calculations used to estimate the number of jobs created in
Travis county are laken from the economic base study. The economic base
study examined exporl employment for the Electric and Electronic
Equipment (SIC 36) category, the Electric Companents and Accessories (SIC
367) sub-category and the Serniconduclors snd Related Devices (SIC 3674)
sub-sub-category. Job estimate figures for SEMATECH were estimated from
the resulis obtsined from the Electronic Compaonents and Accessories (SIC

367) category, Table 5.14 presents these results for Travis county.
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TABLE 5.14 EXPORT SECTOR JOB ESTIMATES FOR TRAYIS COUNTY IN THE ELECTRONIC
COMPONENTS AND ACCESSORIES (SIC 367) CATEGORY

Yesr Export Sector Jobs Percent Change
1977 903

1978 837 -2.33
1979 2,648 216.46
1980 2,503 -5.47
1981 2,454 -1.95
1982 2,295 ~6.48
1983 2,265 -1.42
1984 1,707 -24.57
1985 5,939 224.59
1986 5,617 1.41
1987 5,736 212
1988 9,833 ?1.41

Source: Appendix A3, derived from Counly Business Patterns Statistics.

According to the econamic base sludy methodology, the number of
export sector jobs oblained 1s derived from the excess empleyment produced
by the local economy (Travis caunty) beyond thal which would be expected if
the local economy produced the sesme percentage of jobs in relation to total
local emplogment as the national economy does in relation Lo nationsl
employment. As can be seen in Table 5.14, Travis county produced export
sector employment in this calegory since 1977. A respectable change
occurred in 1988 thst may be atiributable to SEMATECH.

some of the gconomic biase study statistics employed in estimating
gxport sector employment &t some three and four-digit Jevel standard
industrial categories (SIC) have Lo rely on estimates since specific
employment figures could not be provided by County Business Patterns. The
estimate numbers outtined in chapter four (Table 4.3) are used in these
cases. For example, sppiying the proper estimate nutmber for the Eiectronic
Components and Accessories category (SIC 367) for 1988 would have
Jielded & nonsense result (a number higher than its parent cstegory, SIC 36).
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This number could be no higher than 13,644 (1he SIC 36 employment figure
for 1988). Therefore an estimate halfwey between 10,000 (the lower
estimate range number for the estimate range applicable in this insiance)
and 13,000 is used. The estimale for the Electronic Components snd
Accessories employment calegory used for 1988 is 11,500. From this
emptayment estimate, the export sector empioyment figure shown in Table
5.7 is obtained. Thus, only 1,409 export sector jobs were expected for 1988
in this category. The balance are export sector jobs, Detailed analysis

numbers can be examined in the Appendixes.

To determine the totsl number of jobs produced by SEMATECH; il is
first necessary to srrive at an 'export’ sector employment estimate for
Travis county. Later, the corresponding export seclor multiplier can be
applied to Lhis figure. In 1968, 'export’ employment grew by 71.4 percent.
The rate of job growth for the two years before 19638 was below 2.2
percent. Therefare, SEMATECH might have cantribuled Lo the high rate of
expart job growth seen in 198G (72 percent). If an assumption is made that
without SEMATECH the ‘export’ sector job growth in this sector might have
been no higher than 2.2 percent, then abiout 70 percent of the growth
between 1987 and 1988 may be due ta SEMATECH. This 'export’ employment

eslimste can then be used Lo estimete a 1ax impact.

The next step in the tax impact estimation is to estimate the total
number of jobs crealed from the ‘export’ employment. If an employment
multiplier of 5.88 (the sversge for Travis county) is applied, then &n
estimate of tolal employment derived from SEMATECH is obleined. The rest

of the previously mentioned tax estimating procedure is performed on this
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employment estimste to obtain the final tax doiler estimate figure for that
yeor.

To estimate the impact of SEMATECH on future years the ‘export’
employment figure for 1988 is used as a base (9,833 jobs). From this base
a percentage of added empleyment for future yesrs is calculsted. A base
percentage figure is used to estimete increments in employment in future
years. The base percentage used is 70 percent (the percentage increase
figure for 1988 less the average percentage change figures derived for the
two previous years). Working on the assumption that SEMATECH would only
produce half of the previous year's employment increase in s given future
year (down to zero), export employment estimates are obtained for the
period from 1988 to 1993, Table 5.15 presents the resulis of these
calculations.

TABLE 5.15 EMPLOYMENT CALCULATION TABLE

[1] Yesr

[2} The base number of jobs used to eslimate future employment calculations. 11is the number of
‘export’ sector jobs in 1988,

3] The percentage factor applied to the base number of jobs ta oblain estimates for & given yesr.

4] The estimate of the number of 'export’ sector jobs for & given year.

5] The totsl employment estimete obtained from Travis county's sversge employment multiplier
of 5.88 13 applied (by multiplying column three by column four).

(11 f2] [3] (4] [5)

{
[
[

YEAR__ BASE FACTOR ‘EXPORT JOBS' TOTAL EMPLOYMENT
1968* - - 4,015 23,609

1989 9,833 0.33 3,442 20,235

1990 9,833 0.163 1,721 10,118

1991 9,833 0.0825 860 5,059

1992 9,833 0.04125 430 2,930

1993 9.8%13 0.020625 215 1,265

¥The estimale for 1988 was performed using a different employment figure as the base,
Source: Appendix A3, derived from County Business Patterns Statistics.
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Once employment estimates are obiained, it is possible Lo estimate
the number of households represented by these employment estimstes.
From the number of households, an estimate of the number of home owners

and the value of that praperty is estimated. Table 5.16 illustrates how
those estimates sre performed.

TABLE 5.16 ESTIMATES OF TAXABLE PROPERTY YALUES

{1) Yesr

{2] Totel number of jobs used in the estimete, derived from Table 5.14.

[3] The estimated number of households, jobs divided by two.

[4] The estimate of the number of hameowners; household mulliplied by 0.526 which is the
percent of the population who own a home in Austin, ttis 59.8 percent for the Austin
Metropolitan Statistical Area.237

[51 The number of homeowners multiplied by the sverage sppraised homestesd propertyvalue in
1988 in the city of Austin {$63,766 minus 8 $5,000 dollar homestesd exemption) 258

(11 2] 13} [4] (5]

YEAR JOBS HOUSEHOL DS HOMEOWNERS PROPERTY YALUE
1988 23,609 11,805 7,058 $414,841,148
1989 20,236 10,118 6,051 $355,572,961
1990 10,118 5,059 3.025 $177,786,480
1991 5,059 2,530 1,513 $88,893,240
1992 2,530 1,265 756 $44,446,620
1993 1,265 632 518 $22 223,310

Source: Appendix A3, Auslin Chamber of Commerce statistics, City of Austin budget docurnents, Travis

county tax tables,

Hote: The $5,000 dollar homestead exemption is mandatory only for AISD across the board. The table
uses it 1o caloulate tax figures for the cily of Austin and Travis counly too. This may hebp
approximate the effects of homestead exemplions for those over 65 and the disabled ranging from
$10,000 to $50,000 in Travis county, the city of Austin and the Austin Independent School
Disiriot.

When an estimate of the potential v8lue of the assessed property has
been obtained, specific property tax rates are applied to obtain an estimate
of the brovame tax revenues generated by SEMATECH. Properiy tax

237 Groater Austin Chamber of Comimerce, Austin MSA Demoar aphios and Selected Market Seqments,
(Austin, Texas : Greater Austin Chamber of Commerce, 1590) p.9.

238 Tne City of Austin Texas, City Manaqer’s dpproved Budget 1989-1990. Yolume 1: General Fund,
(Austin, Texas : The City of Austin Texas, 1989). p. 24.
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callections are estimated for the Austin Independent School District, The
City of Austin, and Travis County. Using city of Austin tax stetistics, an
eslimste of the possibie seles tax collected by the city from SEMATECH
derived economic aclivity is performed. Table 5.17 presants the property
tax rates applicable in 1989 and 1990.

TABLE 5.17 APPLICABLE TAX RATES IN SELECTED LOCAL GOYERNMENTS FOR 1989 AND 1990,

Yesr  Austin |ndependent School District City of Austin Travis County
1989 1.1935 0.5750 0.3862
1990 _1.26660 0.5695 0.4090

Source: Travis county tax rates table.

Using the tax rates enumersted in Table 5.17 and the taxable property
estimates given in Tablae 5.16, an estimate of the total texes collacted in
Travis county from SEMATECH's probsable economic impact is oblained. The
tax rates were held constant after 1990. The results of the oversll

evalustion yield an estimate of the tax revenues generated by SEMATECH.

Table 5.18 shows the next step in the cslculstion. City of Ausiin
propertly isx collections in 1989 are estimated to be over fifty-twe million
dnllars.239 The astimatas of the property tax impacl of SEMATECH are two
millian dollars, which is about four percent of the city's totsl tax revenue
collections. In some respecls this figure may appesr to be oo high.
However, it should be remembered that it incorporsles the effects of g lerge

number of sxport sector employment mulliplier genersated jobs.

239 The City of Austin Texas, City Manager's Approved Budaet 1589-1930: Volume 1 : General fund,
(Austin, Texas : The City of Austin Texas, 1989).p. 36.
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TABLE 5.18 ESTIMATE OF PROPERTY TAX REYENUES FOR 1989 T0 1993,

[1] Yesr

[2] ¥slue of 1axable property, derived from Table 5.15.

[3] Austin Independent School District (A1SD) property taxes for 1989 to 1993.
{4) Cityof Austin, Texss property taxes for 1989 {0 1993,

[S] Travis County property taxes for 1989 to 1993.

[6] Totals

11 [z 13) ) [5) {6
YEAR _PROPERTY __ AISD AUSTIN TRAYIS TOTAL
1989 355,572,961 4,243,763 2,044,545 1,373,223 7,661,531
1990 177,786,481 2,250,777 1,012,494 727,147 3,990,418
1991 88,893,240 1,125,388 506,247 363573 1,395,209
1992 44,446,620 562,694 253,124 181,767 997,604

1993 22223310 281,347 126,562 90,893 498,802

TOTALS 8,463,970 3942 971 2,736,623 15,143 .564

Note: The tax rates given in Table 5.16 were applied for 1983 and 1990. The tax rates for 1330 were
applied in subsequent years.

Source: Appendix A3, Travis county fax tables.

Gales tax estimate

To estimete the amount of sales tax revenues generated by SEMATECH;
city bf Austin budgel documents are exsmined. The mesn percentage of
soles to property tax revenues collected for the past seven fiscal yesrs is
estimated and applied to future tox estimates used in the study. Figure 5.19
shows the lotal smount of sales laxes derived from the property tax

estimates.

TABLE 5.19 SALES TAX £STIMATES DERIYED FROM COLLECTED PROPERTY TAXES.

YEAR PROPERTY TAXES SALES TAXES
1989 1,661,531 6,665,532
1990 3,990,418 3,471,663
1991 1,995,209 1,735,832
1992 997,604 867,216
1893 498,802 433,958

MNOTE: Sales laxes were estimaled to be B7 percent of properiy taxes.
Source: City of Austin budget documents.
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Conclusion

The results show that as of 1990 less than forty-two million dollsrs
in tax revenues had been derived fram SEMATECH. Therefore, the snalysis
fails to show an estimate above that which was expected for tax revenues
for 1990. However, over the life of the project, tax collections rose.
Nevertheless, a tentatively negative assessment is applicsble. The
evalustion outcome for taxes is negative in relation to the specific
evalustion target for 1990. The calculations are performed up to 1993

becsuse the results will be later used in the cost-benefit analysis section
of the study.

INVESTHENT EVALUATION (BUILDING PERMITS)

The building permit information used in this section of the study is
obtained from Austin's Depariment of Planning and Development. The dals
used in the evaluastion was compiled as monthly aggregate building permit
slatistics for the period of years heginning in 1970 and ending in 1990 by
the city of Austin. The building permit records were divided into four
categories. The first three categories were: residentisl, commercial, and
nan-taxable public. The fourth category showed monthly tolals. The rew

data is presenied in Appendix C,
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FIGURE 5.8 ANHUAL BUILDING PERMIT TOTALS FOR AUSTIN TEXAS: 197070 1990,

Armando Garcia
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Source: Appendix C.

Unfortunately no information was obtained to provide a control date

set Lo compsre the Austin building permit resulls with. Therefore, it may

not be passibie to conclude that sny patterns found were related to
SEMATECH with certainty. Figure 5.8 shows the trend in overall annusl

building permits from 1970 to 1990.

The building permit statislice presented in Figure 5.4 show the totsl
number of annual building permits granted in Austin in the period beginning

in 1970 end ending in 1990. Looking al the aggregete statistics, it is
difticult to discern any patterns for SEMATECH. This may be &s expected.
Aggregete statistics at this level may more closely correspond Lo oversll

ecanomic trends than to any specific economic intervention such as

SEMATECH. The chart clearly shows Austin's booming econamy in the eary

to mid-eighties. it also iltustrates the extent of the decline experienced in

the construction sector after the mid-eighties’ baom years.
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FIGURE 5.9 ANNUAL BUILDING PERMIT DATA BY EMPLOYMENT CATEGORY: 1970 10 1990
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Figure 5.9 subdivides the annual building permit totals (presented in
figure 5.8) into its constituent housing, commerciel and public sector
building permit activily compenents. Presenting the data in this menner
atlows one to determine to what extent various building permit sub-
cotegories contributed to totsl building permit activity. The graph
illustrates the importance of the residentiel (housing) cetegory before
1968. Since 1970, residential housing permits heve represented the bulk of

building permit activity.

The data shows that most of the recent decline in total building
permits activity was due to a decline in residentiel building permits.

Commercia) building permit aclivity declined somewhst before il began to
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pick up sfter 1988. Public building permit activity was flat. However, this
may be due to the relalively small levels of aclivity typica? of public

buitding permits in relstion to olher categories.

{1 should be noted that st the level of detsil presented in figure 5.9
the statistics fail to show any sppreciable patterns for SEMATECH. Again,
the graph clesrly shows Auslin's booming economy in the early to mid-
eighties. There is one apparent peculiarity though, for the first time, the
number of housing and commercisl building permits appear to meet in 1988
After 1988, commercial building permit activity sometimes exceeds

residentis! building permit activity. This phenomenon had not appesred in
the statistics before 1988,

FIGURE 5.10 QUARTERLY BUILDING PERMIT STATISTICS FOR 1985 T0 1990.
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Note: The quarters are represented in the graph in numerical order from first to last for the given time
period and not for specific years,
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To narrow the focus of the statistics, the building permit dats was
compiled inta quarterty statistice and anslyzed. The patierns found in the
date for the period of time from 1970 Lo 19684 looked very similar to those
in the annusl statistics. Figure 5.10 illustrates the quarterly building
permitl statislics for 1985 to 1990. This is the time during which the city
of Austin competed with other cilies to attract SEMATECH. It is also the
time during which SEMATECH moved to Austin,

Looking &t the quarteriy statistics it is easy to see the decline in
residential building permitls that occurred after the mid-eighties. Al sround
the fourth quarter of 1968 (the 16th querter in the graph), the number of
commercial and residential building permits appeared to equalize. In
sddition, Lhe graph shows how in the ihird quarier of 1989 (quarter number
20) the number of commercial building permits exceeded the number of
residentisl huilding permits for the first time. By the first quarter of

1988, the decline in commercial building permits stabilized.

" To further narrow the focus of the statistics, s monthly snslysis of
the data is carried out. The monthly building permit data is presenied in
three grephs. Three graphs are used because of the large number of months
that must be examined. The first and second graphs cover & Tive year period.
The third graph covers the six year period from 1985 to 1990, Figure 5.11
inustrﬁtes the monthly building permit statistics for 1975 to 1979
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FIGURE S.11 MONTHLY BUILDING PERMIT STATISTICS FOR 197570 1979,
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Note: Individual months are represented in the graph in aumerical order from first to last for the given
period and not by specific year's.

FIGURE .12 MONTHLY BUILDING PERMIT STATISTICS FOR 1980 T0 1984,
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Note: Individual months are represented in the graph in numerical order from first to last for the given
period and not by specific years.
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The slatistics shown in Figure 5.11 lock stable. No unusual patterns
are apparent. Throughout the five yesr period, the number of residential
building permils remasined above that of cormercial building permits. The
number of commercial building permits in turn remained sbove that of

public building permits. The following five year period is shawn in Figure
5.12.

The manthly statistics for the esrly eighlies an increase in
residential building permit activity at the end of the five yesr period.
Activity in the public sector is stable and mostly fiat. Cammaercisl building
permit activity shows & steady incresse. These palterns appesr tobe

consistent with Austin's booming economy at that time.

The previous two five year periods offer 8 poinl of reference from
which to leok sl the most recent statistics. Figure 5.13 shows the
statistics for the six year period frorn 1985 to 1990. These statistics sl
within the time during which SEMATECH maved Lo Austin.

The continuing decline in building permits can be seen to proceed
garly in this period snd stabilize by 1687. Commercial building permit
activity alco presenis a similer pattern. The public sector building permit
statistics sppear Lo have remained at the same level throughout. A
prominent peak in commercial building permit activity is apparent in
Seplember of 1987 (month 33). By coincidence, in September of 1967 the
SEMATECH setection leam was visiting Austin. This was sctusily the first

time thet the number of commercial building permits first exceeded the
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number of residential building permits. This facl was probably masked by

the aggregate nature of the quarterly and snnual statistics.

FIGURE 5.13 MONTHLY BUILDING PERMIT STATISTICS FOR 1985 10 1950,

800 1000 1200

600

sHER M
of *\d;‘\-
Faay k\y‘\"':' "
AT
e i
s [ i ninm
ok E
ﬁﬂﬂfbuﬁhwoﬁg
& Housing Month
Building Permits 1985 1o 1990 <+ Commercial
& Public

Source: Appendix C
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tirne and not by specific years,

Figure 5.14 further isolstes the monthty building permit data for
1987 and 1988. This is the time during which the competition for
SEMATECH was taking place. The increase in commercial building permit
activity seen in figure 5.13 is apperent, as well as & secend similar
increase by the end of 1988. Then, the number of commercial building

permits exceeded the number of housing permits for the second time.
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FIGURE 5.14 MONTHLY BUILDING PERMIT STATISTICS FOR 1987 AND 1958
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Figure 5.15 shows the same building permil data in delai! for the
period beginning in 1989 and ending in 1990. During this time, the number
of commercial buitding permits surpassed the humber of housing building

permits various times. Qverall the sislistics were slable.

FIGURE 5.15 MONTHLY BUILDING PERMIT STATISTICS FOR 1989 AND 1990
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Mote : Individual months sre represented in the graph in numerical order from first 1o 1asd for the given
time and not by specific years.
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Conclusion

Because the dats offers no way o separate the aggregste number of
commercisl building permitls from those specifically sttributable 1o the
microelectronics industry, any conclusions derived from the dats are
correspandingly tentstive. Clesrly, the number af cammercisl building
perrnits has leveled off since 19&7. I is tempting to speculste sbout the
sudden pesk of activity cbserved the same month that the SEMATECH
selection team visited Austin. Other peaks of commercial building permit

activity are also spparent later.

Considering the fact that commercial building permit remainad
mostly sl the same level after 1987, a tentative neutral conclusion for this
aspect of the evaluation will be given. This is because aithough il sppesrs
thal SEMATECH might have helped, no clear upward pattern could be
discerned. Siill, commercial building permit activity failed te show the
very large decline seen in the residentisl market and it surged somewhat
various times. The resulis appesr to be somewhal pasitive but uncertain

overall.

COST-BENEFIT ANALYSIS

A cost-henefit analusis is performed using dete oblained from the
previous evaluations and a document analysis. The value of the SEMATECH
incentive package is placed &t 368 million dotlars. The amount that the
University of Texas paid for the SEMATECH site is estimated el 40.7 rnillion
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dollars. These numbers sre taken as the base figures for the cost
calcutations. A discount rate of eight percent is used. This perticular rate
is used becguse it is the rate most local governments ususlly pay their

government barnd investaors.

TABLE 5.20 ESTIMATED COSTS OF THE SEMATECH RESEARCH CONSORTIUM TC THE COMMUNITY
OF AUSTIN, TEXAS.

11} Year

[2) Yale of the incentive package as derived in chapter four,

{3] Austin Independent School Distriot (AISD) Tost property taxes for 1989 to 1993.
(4] City of Austin, Texas lost property taxes for 1989 o 1993,

[5) Travis County lost property taxes for 1989 to 1992,

[6] Totals

{7) Adjusted totals applying an eight percent discount rate in 1968 tax dollars.

(1} (2 ie] [7]

YEAR __INCENTIVE PACKAGE TOT AL ADJUSTED
1988 5,840,696 5,640,698 5,640,698
(3] {4] (5]
AISD ALISTIN TRAVIS
1989 485,754 234 025 157,163 876,962 812,067
1990 512,262 231,786 166,463 910 511 760,308
1991 515,262 231,766 166,463 913 511 725 326
1992 515,262 231,186 166,463 913,511 671,431
1993 515262 231 766 166 463 913 511 622,101

Note: The caleulations of the opportunity cost of lost tax revenues were based on the loss of $40.7
miltion dallars in taxable property. This is the estimated value of the EEMATECH property bought
and renovated by the State through the University of Texas as discussed in chapter four.

The property tax calculations also incorporated the applicable property tax rates disoussed in the
tax estimate section in this chapter.

Source: Austin Arcerican Statesmar, Travis county fax tables.

The tax benefits used in the anslysis sre obtained from the tax impsct
calculstions given in the tax analysis section of this chapter. The costs are
eslimated as the probable cost of the incentive package to the city in
addition to the opportunily cost of the tex revenues Tost to the community
as a result of SEMATECH's tax exampl slalus. A delailed discussion of the

estimsated cost of the incentive package to the city and the estimstied value
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of any lost lax revenues is included in the cost-benefil analysis sectisn in
chapter four. Tables 5.20 and 5.21 present Lhe calculation of the costls and

benefits.

TABLE 5.2 BEREFITS DERIYED FROM SEMATECH'S ESTIMATED IMPACT ON AUSTIN EMPLOYMENT

(1] Year.

[2} Austin independent School Distriot property taxes for 1989 lo 1993,

[} City of Austin properiy 1axes for 1989 to 1993,

[4] Travis County properly laxes for 1989 to 1993,

[5] Estimated sales tax revenues,

(6] Totals

(7} Adjusted totals applying an eighl percent discount rate to adjust to 1998 tax dollars.

] (2] (2] (4] [5) (3] [7]

YEAR AISD AUSTHN IRAVIS SALES TAX _ TOTAL ADJUSTED
1989 4,243,763 2,044,545 1,373,223 6,665,532 14,327,062 13,266,860
1990 2,250,777 1,012,494 727,147 3,471 663 7,462,081 €,395 003
1991 1,125,386 506,247 363,573 1,735,822 3,731,040 2,962 446
1992 562,694  253.1z4 181,787 867,916 1,865,520 1,571,157
1993 261247 126562 90,893 433 958 932 760 635,210

Source: Table D16 and 5.19.

The benefit section in Table 5.21 also includes sn estimsts of the
sales taxes collected by the city of Austin. This was obtained by estimating
the sverage ratic of property to ssles taxes collected and holding that
gverage constant in fulure yesrs. The benefit calculstions assume thal the
1988 axport geclor job growth attributed 1o SEMATECH remsined high and
was only diminished by half every yesr afterwsrds over the next five years.

The snnual decline wes introduced as & conservative assumption,
The assumplion of some level of further job growth is based in part

on g posilive job growth interpretstion derived from the Taet that the high-

technolagy employment statistics presented in Table 5.4 show & continued
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increase in job growlh in 1969; and the Texas Employment Commission's
statistics in Table 5.5 demonstrate a slight, steady upward trend in
employment from 19867 to 1990. Although il is difficult {o generalize, this
information gives & hinl of & stable growth pattern spplicable for the periad
of time after 1988. This might mean that there is & good probabitity that
the incresse in employment seen in 1988 held its ground in subsequent
years. Table 5.22 compares the costs and benefits estimated for the cost-

benefit analysis.

TABLE 5.22 COMFARISON OF COSTS AND BENEFITS FOR THE SEMATECH RESE ARCH CONSORTIUM

[1] Year.

[2] Costs from Table 5.20

[2] Benefits frorm Table 5.21

[4] Benefils minus oosis; oolumnn three rainus column two.

(1l [2] (3] (4]

YEAR COSTS BENEFITS BENEFITS MINUS COSTS
1988 5,840,696

1989 812,067 13,266,860

1990 7680 308 & 395 003

TOTALS FOR 1990 7,433,073 19,661,863 12,228,790

1991 725,328 2,962 446

1992 671 431 t 371,151

1993 €22 101 635,210

TOTALS FOR 1393 9,451 933 24,630676 15,178,743

Source: Table 5.20 and Table 5.21

The resulls show thet given the assumptions and estimales
previously outlined, the SEMATECH resesrch consortium produced on excess
of benefits over costs. This is true even for the first time frame
evatuation, These resuits give the cost-benefit analysis & positive

gvaluation outcome for bolh time points
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Sensitivity Analysis

A sensitivity snelysis is performed on the cost-benefil anslysis to
gauge the impact of important assumptions on the evsluation's oulcome.
Three major sssumptions include the value of the tax estimstes derived
from the employment statistics; the estimasted value of the SEMATECH tox-

exemnpt properiy, snd the cost of the incenlive package to the city

TABLE 5.23 ESTIMATED COSTS OF THE SEMATECH RESEARCH CONSORTIUM TO THE COMMURITY
OF AUSTIN TEXAS: LIBERAL SENSITIVITY ANALYSIS

[1] Year

{2] ¥alue of the incentive package, liberal estimate.

(3] Austin independent School Distriot (AISD) lost property taxes for 198% to 1993,
[4] Tity of Austin, Texas Jost properiy taxes for 1989 to 1992,

[S] Travis County lost property taxes for 1989 to 1993,

[6] Totals

[7] Adjusted totals applying an eight percent discount rate in 1988 tax doWars.

Y 2] 3! (7
YEAR - INCENTIVE PACKAGE TOTAL ADJUSTED
1988 618,604 618,604 618,604
I3} {4) [5)
AISD AUSTIN TRAVIS
1989 441,595 212,750 142,894 797,239 738,243
1990 462,420 210,15 151,220 830,465 11,709
1991 468,420 210,715 151,330 830 465 61,005
1992 468,420 210,715 151,330 30 465 611,887
1992 468 420 210,715 151,330 §30 465 566,932

Note: The caleulations of the opportunily cost of Tost tax revenues were based on the loss of $35
rnillion doWars in taxable property. This is the estimated value of the SEMATECH proper{y bought
by the State through the University of Texas for the building and land (less renovation costs).
The property tax eslculations also incorporated the applicable property ax rales discustced in the
tax estimate section in this chapter.

The lowest estimated incenlive package cost figured in chapler four is also applied.

Source: Austin American Slatesrnan, Travis county tax tables.

Tabie 5.23 presenis an overview of what & libers) sel of assurnptions

might 1ok like. A sensitivity snalysis considering various sssumptions is
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performed to help measure the impact of these assumptions on the analysis.
For exampie, the total amount of tax revenue benefils may be halved to
spproximste s lower employment impact. The value of the SEMATECH tak-
exempt property (used to estimste the opportuniiy cost in lost tax revenues}
may be lowered 1o the 35 million that the University psid for the building
and land (minus any renovations) 240 The full 12.3 million dollsr estimated
high-end cast of the incentive package to the city of Austin tmay be used in

the analysis.

Tshle 5.24 shows an estimate of Lhe tax revenues collected if haif of
the ernplayment benefils previously attributed to SEMATECH are used. This
caleulation is part of & conservative estimsate calculation. The resuits from
Table 5.24 are used Lo avaluste s conservative evsluation cutcome.

TABLE 5.24 BENEFITS DERIYED FROM SEMATECH'S ESTIMATED IMPACT ON AUSTIN EMPLOYMENT
FOR THE CONSERVATIVE SENSITIVITY ANALYSIS CALCULATION

1} Year.

[2] Half of the tax estinates from Table 5.21

{Z] Adjusted totals applying an eight percent discount rate to adjust to 1988 tax dollars.
) {2} (3]

YEAR NEW ESTIMATE ADJUSTED ESTIMATE
1969 7,163,531 6,633,430
1990 3,731,040 7,197,502
1991 1,865,520 1,481,223
1992 932,760 655,579
1993 466 360 317,605

Source: Table 5.21.

Table 5.25 calculates & sensilivity analysis for the most conservative

set of sssumptions. 1L asswmes that the full 12.3 million incertive package

240 whitney , Elzabeth., “How Austin snared SEMATECH: the view from the other side," Austin
American Staternan, 24, July 1988, SecH, p. H1.
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cost was sbsorbed by the city. 1t keeps the Lax revenue opportunity cost at
the full 406.7 million estimated cost af the SEMATECH property to the
University of Texas. W reduces in hslf the employment benefits.

TABLE 5.23 COMPARISON OF COSTS AND BENEFITS FOR THE SEMATECH RESE ARCH CONSORT LM FOR THE
CONSERVATWE SENSITWITY ANALYSIS,

[1} Year.

[2] Conservalive estimates.

(2] Benefits from Table 5.24 ; conservative estimates.

t4) Benefits minus costs, colurnn three minus colurnn two.

(1} 12] [3] [4)

YEAR COSTS BENEFITS BENEFITS MINUS £OSTS
1988 12,300,000

1989 B812,069 6,633,430

1990 711,709 2,197,502

TOTALS FOR 1990 13,892,375 9,830,932 -4,061,443

1991 725,328 1,481,223

1992 671 431 685,579

1993 622,101 217,605

TOTALS FOR 1933 15911 235 12,315,339 -%,595,896

Souroe: Table 5.23 and Table 5.24

The results of the conservalive sensitivity snalysis generste &
negative cost-benefit outcome in both time paints. in this example, 81l the
previously identified sensitive assumplions are conservatively defined.
This demonsirates the importance of the assumptions used to the eveniusl

outcame of the evaluation.

Finally, to get an outcome that might be closer 1o & bresk aven point,
8 mixed sensitivity snalysis evalustion is performed. This calcutation
leaves the employment calculations intact. |1 changes the apportunity cost
snd incentive package estimstes. The incentive package cost is examined &t

its full 12.3 million dellar level; and the opportunity cost is calculsted for
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the libersl assumption of & lesser Tost opportunity cost. Tsble 4.26 shows

the results of this calculation.

TABLE 5.26 COMPARISON OF COSTS AND BENEFITS FOR THE SEMATECH RESEARCH CONSORTIUM FOR THE
MIXED SENSITWITY ANALYSIS.

[1] Year.

(2] Conservative incentive package estinate at full value. Liberal opporiunity cost from Table 5.23.
[3) Benefits from Table 5.21, regular estimates
{4] Benefits minus costs, coluran three minus colma twa.

{1 (2] [2) [4)

YEAR COSYS BENEFITS BENEFITS MINUS COSTS
1988 12,300,000

1989 739,243 13,266,860

1990 711,709 6,395 003

TOTALS FOR 1990 13,749,952 19,661,863 5,911,911

1931 661,005 2,962,446

1992 611,887 1,311,157

1992 56€,932 635,210

TOTALS FOR 1993 15,589,776 24 30,676 9,040,900

Sourge; Table 5.23 and Table 5.2

The results clesrly demonsirate the importance of the job estimate
to the analysis. Given mixed cost estimates (liberal opportunity cost and
conservative incentive package costs) and regular benefitl estimates, the
outcome in both time periods remains posilive. This can be interpreled as
showing that the cost-benefil analysis is highly sensitive to the benefit

(eraployment) estimstes uged.

INTANGIBLE COSTS AND BENEFITS OF SEMATECH

Like most other industries, the microelectronics industry is not

immune from heslih risks to its workers. Risks are present even though it
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is generally considered one of the least hazardous industries to work for. In
May 1969, the Semiconductor Industry Assaciation began a $3.5 million
nationwide study af heslth risks faced by chip production workers. A
previous study had found an increased rate (twice normal) of miscarriages
smong Massachusetts female microchip production wotrkers and a higher
rate of ‘genersl malaise’ (headaches, nauses and dizziness) stong both male
and female workers24! The 1989 sludy wes supervised by resesarchers from

the University of California at Davis,

Heslth risks may he associated with the handling of toxic gases and
chemicals used Lo etch the microscopic circuils onlo their silicon wafers,
the strong solvents used ss clesners, the caustic scids used to form
intricete 1ayers on the wafers, or the poisonous gases used to alter the
chip's conducting properties. As in many ather industirial processes, various
heslth risks remain undetermined. The Massschusetts siudy was performed

ot & Digitel Equipment plant and reported in 1966.242

The effect of the chernicals the industry musl use on the environment
has slso presented itself as s concern. |n June 1990, Austin's SEMATECH
facility was toured by environmentsal and 1abar activists concerned sbout
the heallh, safety and envirenmental risks posed by the chemicals used in
the production process. SEMATECH's president Robert Noyce reitersted that

the industry has had & good record on envirenmental and heslth issues. 293

241 Benson, Milchel., "Chip group Lo initiste safety study " Austin American Staleman, 7, Janvary
1989, Sec.C p. €6,

242 jhig,

243 | sdendorf, Kirk., “SEMATECH pressed on environrnental safety,” Austin Arnerican Stateman, 2,
June 1990,
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Nevertheless, there sre environmentsl risks that the industry and local
communities must keep in mind. In 1984, CTS Printex of Mouniain View
Californis announced thet it was moving and closing its local printed circuit
board production plant becsuse it could not meet local ordinances regulsting

the starsge and disposal of hazardous materisls 244

The production process uses many tagic chernicals. Various widely
used chemicals such s hydrocarbon salvents are known {o csuse illnesses
ranging fram headaches to birth defects snd cancer24S The composite of
heatth and environmeniai risks represent 1wo of the mos| cbvious

categories of possible negative externatities in the industry.

However, SEMATECH msy also offer some pasitive externalities.
These may inciude advances in national defense brought sbout from a stsable
semiconductor production capabitity and technalogical leadership. Other
benefits may involve spiliovers within the semiconductor industry resulting
from SEMATECH's Yong term research and development focus. In addition,
spillovers to the nationsl ecanemy from advances in semiconductor
lechnology Yeading to lower computer casts and greater capsabilities (which
might benefit 811 industries) are also possible 24 The success of SEMATECH
may s1sc bring benefits in the form of gresater competitiveness and fulure

growth potentisl.

244 gieqel, Lenny and Markoff, Johr., The High Cost of High Tech, (New York, N.Y. : Harper & Row
Publishers, 1985) p. 161,

243 ihig., p. 164.

246 Geners! Accounting Office, Federa) Research: The SEMATECH Consortium's Start-up Activities ,
(Washinglon, D.C. : GAO RCED-90-37, November 19893, p. 4.
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Finally, SEMATECH may help bring jobs to the cily. The presence of
the consartium in the city could help tip the balance in favor of Austin when
g decision to locale & manufacturing plant or research center is made in the
industry. The competition for and arrivel of SEMATECH in Austin created s
large amount of publicity for the city. The consortium may help incresse

any high-technology sgglomerstion effects that Austin ecanomy may already
possess.

Conclugian

The outcome of the cost-benefit evslustion is positive for both time
frames. Given the regular set of assumptions SEMATECH could be said Lo
have brought more benefits to the community then costs. The fact that Lhe
city government contributed a relatively small part af the full cost of the
68 million dollar incentive packsge undoubtedly helped to keep the benefits
to the city's economy high in preportion to the costs. Another factor of
importance ¢ the outcome was relaled to the fact thet &l the emplogment
flaing stiributed to SEMATECH cccurred in export sector employment. After
the application of the multiplier, total employment estimetes helped boost
the employment figures attributed to SEMATECH, which in turn helped boost
the tax revenue estimate celculations. The importsnce of the employment
estimsates to the cutcome of the evaluation was clesrly demonstrated by the

sensitivity analysis.
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EYALUATION RESULTS

TABLE 5.27 EVALUATION CRITERIA RESULTS FOR SEMATECH AS OF THE END OF 1990.

Measures of Expectstion Aspect of Result

Economic Theory

Aclivity

Economic Base ¥ export jobs EBS theory ¥ exporl jobs

Study (EBS)

Employment Shifts ¥ share ESS theory * share

and Shares (ESS)

JOBS Higher Feiock*¥* Higher

(EMPLOYMENT) 960 apin off jobs# stalements positive

BUSINESS Higher Folock*%# tentslive

FIRMS positive

TARES Higher Feiock¥ %+ Uncertain
$42.8 million** statements negalive

BUILDING Higher Felock2 ¥ Uncertsin

PERMITS

(INVESTMENT)

Cost - Be nefit Benefits » Cosls Cost- Benefil Benefits>(osts
Theory Theory
Note :

¥ This fiqure is obtained by rmuliplying 2400 by two fifths,

The 1993 evaluation would call for 2,400 new jobs.
¥% This figure is oblained by rwltiplying 150 raillion by two sevenths.
¥¥¥ This refers o Feiock's theory described earlier.
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Most of the individusl sub-hypotheses evalualion results were
positive. Table 5.27 offers 8 summary of the evalustion results. The
oversll evaluation yielded positive oulcomes in five of the seven individual
evaluations. Posilive evaluations were obtained for the economic base
study, the employment shifts and shares snelysis, the employment (Jobs)
and business firms evalustlions, and Lthe cost-benefit siudy (as of the end of
1990). The results for the building permit (Investment) evalustion anslysis
were incanclusive. Therefore, they were considered to be negative. The tax

revenue evalustion provided & negative outcoms.

The cost-benefit analysis was performed using {wo separale
evalustion time points. The resulis for the second evaluation Lime point are
provided in Table 5.28. They were positive with the benefils exceeding the
casls. Thus, the full cosi-benefit analysis offered a pasitive oulcome.

TABLE 5.28 COST-BENEFIT ANALYSIS EYALUATION CRITERIA RESULTS FOR SEMATECH AS OF THE
ENDOF 1993,

Mesasuras of Expeciation Aspect of Result
Economic Theory

Activity

Cost- Benefit Benefits » Casts Cost- Benefil Benefils>Costs
Theory Thestry

The evaluation of the ecanomic impsact of the SEMATECH research
consortium on the economy of Austin, Texas yielded s posilive outcome.
Most of the seven individual sub-hypotheses gave positive results, Although
the tax revenues projected from public stalements were found ta be

excessive, the cost-benefit analysis demonstrated Lhal the consortium was
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profitable. From the point of view of the city, SEMATECH brought mare
economic benefits to the community than what it cost the city to recruit
the consortium. SEMATECH may have also improved the competitive position
of the city as & high-technology ares. The gains made by Austin es a ‘high-
technology’ cluster may lead to further economic gains in the future.
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CHAPTER V11 CONCLUSION

The evaluation results shows that the SEMATECH research consortium
improved the econamy of Austin, Texas. Most of the benefils of the
consortium are concentrated in the area’s electronics and microelectironics
industry. This is the only manufacturing industry that showed any export
employment for the Austin Metropolitan Statistical Area in 1968.

The evsluation study relied heavily on sn analysis of the consortium’s
impact on the economic base of the city. The consortium produced many
export jobs. This was due in part to the fact thet the Electronic Companents
and Accessories (SIC 367) industrisl sector of the Auslin economy atready
produced export employment. Therefore, whatever effect SEMATECH might
hiave had added to the slready present export employment, In turn, the new

export jobs crested more jobs through the employment multiplier effect.

The job growth measured in the study was found primarily in the
Electronic Components and Accessories (SIC 367) categary. Howeyver, i1
may be too early to discount an increase in job growth in the Semiconductor
and Related Devices sub-categaory (SIC 3674). The emplogment shifls and
shares anatysis deronstrated that the semiconductor industry sector gained
local employment in spite of a national decline in emploument. The lack of
more recent County Business Patterns employment statistics makes il
gifficult to ascertain any possitile ernployment growth aftler 1986, County
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Business Pstterns statistics provide the most detsited snd comprehensive

employment data aveilable. Their unavailsbility after 1988 Himiled the

evyaluation.

FIGURE 6.1 CIBLIEEP;UM ECONGMIC DEYELOPMENT MODEL OF A THEORETICAL HIGH-TECHNOLOGY
CLUSTE
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Source: The model is adapted from several #conomic development theories.

Nevertheless, Austin may already possess tngny positive high-
technology seclor prerequisites. SEMATECH may help the city to become a

more viable high-technology clusler. Figure 6.1 provides a model of how &
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high-technology cluster might funclion. The model is based an the various

theories described esrlier in the litersture review.

For example, Ares A enjoys the benefits of & well-1rained workforce
gnd the infrastructure necessary to create the ‘unique knawledge seeds’
which may lead to 'unigue’ products. The unique knowledge seed refers to
those elements that contribute to the creation of new snd unique products.
In the high~technology sector innovations gualify as unique products. The
SEMATECH consortium's mission is to help creale unique technologicsl
innovetions that would be directly spplied Lo the manufacture of new and
inhovative products. Unique products are important because they sustain a
highty technical and well psid workforce, and are gble {0 command high

prices in the mark