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l. Introduction

States have hecome inereasingly active in recent years in
promoting industrial competitiveness and economic develop-
ment. Some of these efforts involve the reorientation of programs
and of existing institutions that provide traiming, small husiness
assistance, and recruitment incentives. In addition, states have
undertaken a variety of new initiatives, particutarly in arcas
such as technology transfer. venture capital. and the modemiza-
tion of established firms.

An extensive literature has emerged on state economie de-
velopment efforts (Clarke 1986: Ganzglass and Heidkamp
1987; Fosler 1988: Eisinger 1988: Bosworth 1990: Oshorne
1987: Organization for Economie Cooperation and Development
[OECD] 1989). The results, however. have not been of imuch
help to states in terms of developing competitiveness strategies
that are tailored to their individual circumstances and resoure-
ex. There are two major reasons for this situation. First, the
materials are primarily descriptive. highlighting the actions of
various communities. states. and regions. There is little evi-
dence on the success or farlure of such experiences. Morcover.
for many programs. no! +nough time has elapsed to evaluate

effectiveness, at least over the long term.
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Second. these state experiments and initiatives have not
been viewed in a larger analvtical framewcrk that would permit
generalization and an understanding of the dvramic processes
of underlving change. Lacking this larger context, the experi-
ences of other states, no matter how detailed or suecessful. are
of limited value to those operating under different industrial and
technological conditions.

This paper demonstrates that production life-cyele models
provide a conceptual framework to analyze svstematically the
interrelationships between industrial and technological change.
and human resources, This framework—in which products.
production processes, and technologies are seen as dynamic
phenomena whose skill and training requirements change as
they evolve—provides a theoretical model from which to draw
generalizations and common themes.

The life-cvele framework suggests thal states that incorporate
the dvnaniics of industrial and technological change into their
competitiveness strategies increase the likelihood of reaping
etuplovment and productivity henefits that teehnology can pro-
vide. In contrast, states that neglect this strategy risk increasing

their vulnerability to the negative impacts of technological




change, including widespread mass unemployment and job loss.
Section II of this paper presents the life-cycle model, focus-

ing on its implications for the types and level of employment

and skill requirements in an area. Section 11l uses the life-cvcle

framework to assess the evidence on, and implications of, vari-

ous state programs designed for the recruitment of firms, “high-
tech™ job creation, and assistance to established firms. Section
IV provides guidelines for states in developing effective compet-
itiveness strategies. The final section presents conclusions that

emerge from the analvsis,

ll. Technology Life Cycles, Competitiveness,
and Economic Development

Life-cycle models emphasize the evolutionary character of
production and employment needs. Debates during the 1970s
and 1980s over industrial policy and high technology focused
attention on the process of industrial *birth.” spurts of growth.
maturation, and decline. The concept that indusiries pass
through a series of stages during their development. however,
dates back to the 1930s, when industries were found to undergo
a sequence of stages—expeiimentation, rapid growth, dimin-
ished growth. and stability or decline—during their industrial
“lives” (Alderfer and Michl 1942). More recently, separate “life
eycles™ have heen delineated for products. for production pro-
cesses, and for technologies (Dean 1950; Abemathy and Utter-
back 1978; Haves and Wheelright 19794, 1979h; Ford and
Rvan 1981).

Through their impacts on skill and training requirements and
on the level of emplovment. production life cycles can signifi-
cantly affect the competitiveness and long-term economic devel-
opment of an area. The technology life evele. in particular, is a
valuable tool in understanding the impacts of technological
change on jobs and employment. Technologies, like products

and production processes. exhibit patterns of growth and devel-
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opment that are characterized by sequential phases of introduc-
tion. rapid growth, diminished growth, and stability or decline
(Ford and Ryvan 1981: Foster 1982: Shanklin and Ryans 1984).
Technologies—such as a numerical control technology, a mi-
croelectronics technology. or a data-processing technology——are
introduced slowly at first. become more widely adopted as in-
tensive research and development (R&D) efforts lead to im-
proved performance, and are then replaced by a new and
superior technology.

Technological evolution can signal impending changes in
products and production processes. As a technology matures,
for instance, uncertainty about its capabilities and limitations
declines. and products and processes can hecome more stan-
dardized. Rapid produet innovation accompanies the earliest
phases of a technology’s development, whereas process innova-
tion peaks later in the technology’s evele as product design
stabilizes. Innovations in the later stages of development of a
technology, when they occur at all, are primarily minor improve-
ments in equipment rather than major fundamental changes in

either product or production process.
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Skill and Training Requirements adapt equipment to the company’s needs. The unsettled envi-

Extension of this life-cycle model to human resource issues ronment surrounding emerging technologies and the lack of
reveals the evolution of a skill-training life cvele (STLC) as the appropriately trained workers encourages “joh enlargement,”
level of demand and standardization of skills change as a tech- whereby employers incorporate newly created tasks into existing
nology evolves (Chart 1), jobs. The firm-specific nature of skills required and the lack of
The carly stages of a technology. which are characterized by appropriately trained workers in the initial stage of the STI.C
a high degree of product innovation. are relatively skill-inten- mean that employers at the cutting edge of new technologies
sive and labor-intensive. Engineers and seientists are needed to must provide their own training or rely on equipment vendors to
develop new products. construct pilot models. and implement do so.
design changes. These professionals also petform most of the As a technology hecomes more widely adopted and equip-
tasks later assumed by production and marketing managers, ment is standardized, skills that were once firm-specific become
technicians, and skilled craftsworkers. The relatively short general skills and are transferable among emplovers. Employers
production runs and general-purpose equipment that character- are less able to capture the return on investments in training for
ize the early stages of product development require skilled general skills and usually prefer that such training be provided

operatives wha are able to perform a hroad range of tasks and to in the schools, where the govermment or students will assume

Nature of Tasks

Type of job skills

Effects on job
structure

Skill training
provider

Chart 1: Skill Training Life Cycle

1
Introduction:
New and Emerging

Skills

Complex

Firm-specific

Job enlargement:
new posilions created
when significant
change in skill needs
oceurs

Emplover or
equipment
mamifacturer

Il
Growtl:
Increased Demand

_f()r Skills

Increasingly
toutinized

Increasingly
general

Emergence of new
occeupations

Market-sensitive
schools and colteges

H |
Maturity:
Slower Growth in

Demand for Skills

Increasingly
routinized

General:
transferable

Relatively rigid joh
hierarchy: orcupations
associated with formal
education and related
work experience
requirements

Schools and colleges.
miore generally

[AY
Decline:
Skill

Obsolescence

Narrowly
defined

General:
transferable

Elimination of
occupations

Declining number
of schools and
colleges: some
skills provided by
employer

" Source: Adapted from Patricia Flvan, Facilitating Technologr-al Change: The Human Resource Challenge. Cambridge: Ballinger, 1988. p. 19,
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the costs. Moreover, increased demand for and standardization
of skills permit their *production™ on a larger scale and at loca-
tions away from the R&D sites. Together, these two forces en-
courage the shift of skill development from the workplace to the
formal education system as technologies mature. Computer
programming, kevpunching. and word processing are classic
examples of this transfer.

With the diffusion of established techuologies. the number of
experienced workers inereases. as does the supply of newly
trained graduates from colleges and schools, New occupations
emerge. and firms alter their hiring standards. With respeet to
electronies, for example. firms and equipment vendors provided
the necessary skills initiallv, As demands for these skills in-
creased and colleges and schools expanded their curricular
offerings in this field, firms adopting electronieally controlled
manufacturing processes expeeted new emplovees to have ac-
quired their basic electronies skills prior to heing hired. A simi-
lar pattern has subsequently aecurred with computer-related
skills.

As the provision of job skills shifts from the workplace to the
educational svstem. sueh training is initially offered by eolleges
and schools that are oriented toward meeting the needs of em-
plovers. Over time, training becomes more widely diffused
among educational institutions. In addition. with the growing
supply of appropriately trained graduvates, educational creden-
tials become associated with particular occupations, Computer
programmier positions, for example. increasingly require a bach-
elor's degree in a computer-related field: computer technicians
need a two-vear or four-vear degree in a computer or technical
field: and computer analvsts must have a graduate degree in
computer science.

While there is much upgrading and joh enlargement when
new technologies are adopted. the introduction of relatively
mature technologies fosters discontinuous job ladders and barri-
ers to advancement within firns. Emplovers adopting maturing

technologies often fill their newly created skill needs with

O
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workers who have received their training at other firms o .
edueational institutions,

Ax technologies hecome obsolete, training focuses on re-
placement needs and on the reaaining of workers for other
fields. A limited market for skills and declining student enroll-
ments result in the termination of occupational training
programs in these fields. The responsibility for tratning to fill
relatively short-term, skilled replacement needs shifis back to

the fim.

The Geographic Location of Jobs

The implications of production life eveles for the geographic
location of employment are two-dimensional. First. patterns of
regional specialization of employment oceur as employers seck
to locate different produetion activitios in areas hest-suited to
their needs, Second. changes in the labor and skill requirements
over a produet’s life can trigger geographic shifts in employment.

On a global level, the “imternational product evele model™
illustrates how firms initially locate close to the source of de-
mand for their newly developed products so they can comumiuni-
cate market information rapidiy it produet changes (Vernon
1960: Wells 1972: Vernon 1979). W hen foreign markets create
demands for the product. they initially generate exports for the
producing country. At some point, depending on the nature of
the products and the characteristies of foreign demand. the
expanded foreign market attraets its own production base.
When production costs abroad are low enough to compensate
for transportation and other costs. such as tariffs. the country
that originalls produced the produet hecomes a net importer of
the good, At final stages of product development. prodnetion
activities may shift from the sites of produet demand to lower
cost areas in other countries,

The intemational produet evele model suggests that
countries specialize in producing goods that are consistent with
their competitive advantage. Industrialized. eapitalist countries

will tend to focus on their research and technical capabilities,
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which are eritical in new. rapidly growing industries. whercas
less developed countries will take advantage of their relatively
low labor costs.

The “regional life-cvele model™ suggests similar spatial
production patterns for smaller geographic arcas (Thomas 1975:
Rees and Stafford 198 1. With respeet to human resourees. in
particular. the model implies that the attractiveness of regional
and local economies varies with the skiil needs of produets at
different stages ot development. Early stages of product innova-
tion and development will occur in arcas in which highly skilled
professional and technical workers are available to conduct
R&D. Standardization and inereasing output of the product
trigger reduced skill requirements. inducing production shifts to
geographic arcas that are characterized by lower labor costs,

Empirical evidence supports the geographice focation pat-
terns suggested by these international and regional models
(Malecki 1980, 1985: Ady 1983). nnovations, R&D. and new
product activities, for example, require highly skilled workers,
tend to be highly concentrated geagraphically. and are relatively
stable in terms of location. Ax long as new models and major
design changes are being introduced quite regularly. employers
will not want to separate the design and testing functions from
product assembly, At later stages of development, more stable
production techniques and standardized equipment pennit the
separation of production from R&D. Competitive advantage
increasingly becomes a funetion of unit production costs, and
the relatively routinized assembly activities can be transferred
to lower cost regions and countries.

Industries usually rely on a range of technologies and have

praducts in several phases of development, Therefore. they

)
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engage in amix of production activities that are characterized
by diverse skill needs and emplovinent patterns, The electron-
ics industry, for example, produces hoth highly sophisticated
products that incorporate technologies on the cutting edge and
more mature consumer electronic goods. such as radios and
televisions. Finms that manufacture the newer goods tend to
coneentrate their production operations near their R&D centers,
More mature produets are produced in lower cost arcas. Similar-
Iv. while an increasing share of the world supply of semiconchuce-
tors is produced outside the United States, in countries with
relatively abundant supplies of low-cost labor. the design and
development work is <till highly concentrated in Silicon Valley,
California (Tilton 1971: Maleeki 1983: Flamm 1985),

The computer industry shows similar pattems of regional
specialization and eriplovment trends (Hekman 1980z Premus
1982). R&D. design, production of state-of-the-art equipment,
and company headquarters continue to he geographically con-
centrated in Massachusetts and California. In contrast. the
large-scale production of relatively standardized computer com-
ponents and routinized assembly activities have scattered from
R&D centers. and now take place in large branch plants located
in states with relatively low labor costs (e.g.. Tennessee. South
Dakota. and North and South Carolina) or in low-wage countries
(e.g.. Mexico, Hong RKong. and Taiwan),

Industries with relatively little large-scale production. such
as manufacturers of medical instruments, customized electron-
ies equipment. and communications equipment, also regionalize
their operations—hut to a lesser extent (Hekman 1980: Malecki
1085),




lil. Competitiveness Strategies of States

States have implemented a wide variety of programs and
poticies in their efforts to provide jobs and improve standards of
fiving. This section addresses the evidenee and life-cvele impli-
cations of state programs that are designed to recruit employers,
foster the formation of new high-tech firms. and assist estab-
lished firms to retain or expand jobs. No attempt is made here to
review amd evaluate all of these programs: rather, the intent is to
demonstrate a way of systematically thinking about and analvti-

cally assessing the impacts of such efforts.

Recruitment of Firms

Trends in State Efforts

During the 1960x and 1970s, state efforts with regard to
econontie growth and development focused on the reeritinent
of employers and jobs to the area. Seeking to differentiate them-
selves, states offered incentives (muinly tax and financial) to
encourage firms to relocate within their borders. A relatively
low-wage workforee and a good labor elimate—shich generally
meant doeile or no unions—were often highlighted in recruit-
ment packages, particularly those offered by southern states. By
the mid-1970x. it was also common for states to offer customized

training programs lo prospective new employers.
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Historicath. North Carolina has been noted for its ability to
attraet manufacturing plants—a majority of the Fortune 500
companies have at least one plant located in this southerm,
right-to-work state (Israel. Carv. MeKinney. and Wartgow
1987). More recently, Tenvessee and Kentucky have heen
suecessful industrial reeruiters. A Nissan plant located in Ten-
nessee in 1980: and in 1985, the state won its bid for the Gener-
al Motors (GM) Saturn plant. Kentucky attracted a Tovota plant
in 1085, and was first runner-up in the Saturn contest. Some
northern, relatively high-wage and heavily unionized states have
also demorstrated reeruiting suceess in recent vears, particular-
Iv with automotive plants. For example. a Mazda plant located
in Michigan in 1986: and. in 1988, Hlinois was suceessful in its
hid to attract & Mitsebishi/Chrysler plant. Although during the
1980s recruitment efforts ceased to hold a dominant position.
those efforts continue to be an active component of many states’
economic development plans. For instanee, competition for the
Saturn plant included 38 states and 1000 local conununities
(Office of Technology Assessment [OTA] 1990,

More generally, states throughout the country sought to
altract high-teeh industries during the late 1970s and early
1980= (OTA 1981). These efforts often ineluded various tax and

LU
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financial concessions and promised "tailor-made™ or custom-
designed workforees to accommodate the needs of individual
emplovers, More recentiy, state recruitment packages (including
their training components) have become complex as well as
more expensive. I its suecessful bid for the Saturn plant, for
example, Tennessee promised to spend wr extra $85 million on
higher education. and offered a range of technical courses (e
robotics. and automation) for upgrading the knowledge held by
GM emplovees in addition to a significant property tax abate-
ment and infrastructure improvements, Michigan's recruitment
of the Mazda plant ineladed $19 million to train new workers:
and Nlinois offered $61 million in hiring and training assistance
for the Mitsubishi/Chrysler plant (OTA 1990h).

In recent years, many states have begun to target the recruit-
ment of new plants of firms that are expanding, rather than
trying to induce employers to relocate, There has also beena
trend toward greater cphasis on intemational investors, as
states hope to lure to their sites the plants of Japanese aad other

foreign companies (Clarke 1980; Fusler 1988: Eisinger 1988).

Life-Cycle Implications for State Recruitment

Strategies

Relocation incentives vary in their abifity to attract difterent
types of jobs and employers, Competition that involves relative-
ly standardized production activities is mainly a funetion of
price. In contrast. in the earlier stages of development, fims
compete primarily through offering innoyation or product differ-
entiation. Incentives. such as low wages and tax abatements,
will be a greater inducement to plants operating at the latter
stages of the production exele, than to firms involved primarily
with R&D and entrepreneurial activities, Similarly, short-term
customized training programs are likely to appeal to employers
who are engaged in large-seale mass production processes but
would be of little value to firms that are characterized by com-
plex. nonstandardized activities, which require refatively high-

skilled and broadly trained workers.

Q
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The life-cvele framework helps to explain why the extensive
literature on husiness-location decisions yvields widely divergent
findings. Large-~cale statistical studies on the velative impact of
factors such as taxes, wage rales, and transportation costs on tlie
spatial patterns of employment, for instance, generally have
failed to produce significant results, Studies of high-tech indus-
tries in the 1980x also failed to provide guidance on how to
attract these firms, Some of the fatter studies hightight the im-
portatice of a supply of professional and technical talent amd
agglomeration cconomies that are derived from an established
high-tech base, However, other studies that cite the dispersion
of ctployment in high-tech industries to lower cost areas sug-
gest that tax breaks, asupply of low-cost kihor, and state-offered
training program support are eritical factors in a technology-
Lased economice development strategy.

The use of industry-wide data in location studies contributes
in large part to these inconsistencies, Most industries, as well as
many, especially larger, firms encompass proditets, processes,
and teehnolegies al various stages of maturity, Industry-wicde
data, thercfore, combine production activities that require dif-
ferem capital and labor requirements with diverse location
needs. This level of agaregation masks the real processes of
change and can mislead state economic development efforts
(Nelson and Winter 197k krunme and Hayter 1975: Thomas
1975: Malecki 1983: Markusen 1985). With respeet to the
recruitment of high-teeh employers, for example, many states
pursued firns that were selected from atargeted list of high-
tech industries. However, while selected on the basis of their
relatively high proportions of R&D expenditures and of profes-
sional and technical workers, the bulk of the employment in
these industries is in blue-collar and elerical jobs (Doeringer
and Flynn 1982). Using incentives that included tax abatements
and short-tenm customized training programs, many states were
satisfied with relatively low-skilled manufacturing jobs (i.e..
assebly work of printed cireuit hoards as “high-tech employ-
ment” [Kisinger 1988, 270).
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In the dife-evele perspective, the concept of a high-tech
industry s a misnomer, “High-teeh™ is a dy namic and relative
concept thal deseribes the carliest phase of deselopment. High-
teeh emplovment refers only o those jobs involved with R&D.
innovation. or nonstandardized production activities. The jobs
in the high-tech industiies that disperse to lower cost areas are
primarily the low-tech or standardized production activities,

Tax abalements, which represent a relatively simall potion of
overall costs, lave heen fnnsd 1o he ineflective in reeruiting
firmus, even those whose activities are in later stages of develop-
atent (Kisinger 1986, 202). Recent evidenee suggests, however,
thal incentives offer’ g significant cost reductions can allract a
large mmiber of jobs to an area (OTA {990D),

The Tong-term impact of reeruitment efforts will depend on
the nature of the jobs involyed (Seninger 1089: Maieeki 1991,
Historically. the jobs recruited tsnally have been in manufac-
turing branch plants (Malecki 1983: Harris 1986). When comn-
pared Lo jobs available in firms that are indigenous to the
geographic area. jobs in braneh plants are more aptto involye
relatively standardized production activities and be more val-
nerable to fnthier dispersion to lower cost locations as produet
demared and competition intensifs. Given theie mix of produe-
tion activities and oceupations, branch plants are also less like-
Iv thatt indigenous new firmns to act as a “seed bed™ or "growth
pole™ i stimulating spinoffs and new employ ment opportimities
in an arca (Malecki 1083: Rees and Stafford 1981 Markusen
1983). Recent anecdotal ex idence does indicate. however. that
several foreign auto assembhy plants (e, Tovata in Kentueky.
Honda in Ohio. and Nissan in Tennessee) have attracted suppli-
er branch plants to the area,

Recent studies suggest further that a relatively high proper-
tion of an area’s employment in hranel plants hindoers the entry
of more teehnologicaliy advanced jobs (Malecki 1840). Empiiri-
cal evidence confirms., for instance, that many of the firms that
relocated 1o southern states in order to take advantage of a low-

wage workforee and company-specifie training subsequently
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relocated 1o even lower wage areas (Southern Growth Policies
Board 1988). The arcas remained economically depressed.

Recruitment strategies. while initially appearing quite sne-
cessful. can actually undermine long-term economice growth. For
inslanee, if tay and other financial ineentives negatively impacet
the quality of life (e by restrieting education and services in
the arcal. relocation ineentives could deter the entiy of employ-
ers whose workforce contains relatively high proportions of
professional and teelmical workers, hraddition. training pro-
grams that are narrow v tailored 1o provide emplovers witli
workers who meet relatively specifie producetion needs can
hinder the fiture mobility of workers (Seninger 1989, Particu-
larly i rapidly changing labor markets. workers need to lave
broad cnough skills to enable thenuto work ina varicty of situa-
tions and to adjust 1o stractaral change over the course of indus-
trial developiment.

The reeruitment of new industries and firms can also hack-
fire il in the process they impair the competitiveness of estab-
lished employers or prompt their =“premature™ departure from
the arca, Expensive reeruitment packages, for instanee. can
drain resources froa more traditional <onrees of emploviment,
whiclr comprise the hulk of all johs in local cconomies. hraddi-
tion. existing compianies may suffer if their state subuidizes the
entry of fimis that are their direet competitors, Morcoser, sue-
cossfully reeruited new industries can “erowd ont”™ traditional
employient. For instanee, labor shortages—-particularly in the
blue collar and clerical fields-—that are attrilntable 1o the
growth of new and emerging frms tend 1o spill over into other

scetors less able o conpet for workers (Flynn 1981, 1988).

Potential of State Reeruitment Strategies

A relatively small number of states will be able to launeh
effoctive reeruitment strategies that contribie significantly to
the number of goad jobs and to long-term economic develop-
ment, Few businesses move iheir operations between states and

veny little employment growth has beenattribited to migration




of jubs into a state (Lusenberg 1984 Berman 1985).

Historically . recruitment strategies primarily have involved
low-skilled positions in manufacturing hranch plants. with little
potential to stimulate long-term emplovment growth, There is no
svstematic evidence that the types of jobs that have heen re-
cruited in recent years are different from those reeruited inthe
past. If. however, state recruitinent strategies provide longer and
more comples education and training needs than in the past.
states mray be able to attract hetter quality jobs. More highly
skilled and more broadly trained workforces are incentives that
should appeal to finns that are imvolved with innovative, non-
standardized activities in earlier stages of development. For
exampie. Michigan. one of the top three contenders for the Sat-
urn piant in 1985, offered a reeruitment package that encounr-
aged development of world-elass manufacturing and
engineering lalent. While it lost its bid for the manufacturing
plant. it won the company headquarters and R&D facilities, and
the relatively high skilled jobs that aceompany these functions
{Fosler 1988, 53).

Recruitment strategies that target foreign investment and
new plants, rather than relocating johs from other states, offer
opportunities for more states to benefit from such efforts. More-
over, if reeruitment incentives of lower production costs are the
rexult of productivity gains (i.e.. by means of technological
adoptions or the more effective use of fabor), the longer-term
impacets of reeruitment strategies on economie development

could he mare positive thas in the past.,

High-Tech Job Creation Strategies

Trends in State Efforts

In the 1970s and early 1980x, many states hegan supple-
menting recruiting strategies with efforts to ereate jobs at home,
The impetus hehind this trend came partly from the disappoint-
ment of some states with their lack of suceess in reeruiting. The
efforts were also. however. in response to growing evidenee

nationally that the key to employment growth and good jobs lies
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in “growing vour own” (Grehb and Stern 1O88).

The experiences of California’s Silicon Valley and Massachu-
setts” Route 128 demonstrate the viability of this “high tech™
approach. Seeking to replicate the suceess of these areas, states
adopted a range of high tech development (HTD) initiatives tar-
geting toward job ereation and business development (OTA
1981h). The states. especially Pennsvlvania, Michigan. and Mas-
sachusetts. were front-runners in experimenting with new job
forntation through technology and innovation strategies. In recent
sears, programs that are directed at R&1D and technology transfer
have proliferated throughout the United States,

Efforts to stimulate teechnological immovation have taken a
variety of formis. including research institutes, industry-university
partnerships. matehing grants. and research parks (Clarke 1986:
American Association of Sate Colleges and Universities 1980:
Fisinger 1988: Fosler 1988). University-hased rescarch centers.
sueh as the North Carolina Center for Microeleetronies, the Cali-
fornia Microelectronies Inmovation and Computer Opportunities
(MICRO) center. and Massachusetts” Centers for Excellence,
conduet applied research in exchange for funds froma mix of
state and private sources, These centers allow finns to poot their
resottrees and avoid duplicating expenses for facilities and equip-
ment. fn Pennsvlvania. university-coordinated Advaneed Tech-
nology Centers (ATCs) operating independently from the state.
leverage public funds throngh matehing grants for R&D projeets.
Michigan has created research centers, ineluding the Industrial
Technology Institute (1Y and the Michigan Biotech Institute
(MBD. which mur independently from the universities, and are
financed primarily by private foundations.

Research parks. which encompass concentrations of R&D
firms. are also geared toward generating and hastening the trans-
fer of new ideas to the market. In 1984 there were approximately
150 rescarch parks in the United States. almost double the num-
ber that existed a decade earier (Fisinger 1988, 280-287).

State imvolvement in helping high-tech start-up firms has also

grown in recent vears, AlHifly states now operate programs to




assist small businesses. and most have programs designed to
stimulate the formation of new finns. Traditionally. small busi-
ness assistance programs offered technical and managerial help:
increasingly, states are expanding these efforts to include more
entrepreneurial and financial assistance,

In afew states, small business “incubators™ have been creat-
ed. Incubators provide shared services (e legal assistance,
conference rooms, accounting services, and rescarch facilities) to

start-up fimis at relatively low rents. Evidence suggests that finns

that “hateh™ from incubators have a significantly Letter chance for

survival than small firs in general (Oshome 1987, -13).

Most recently, state initiatives to create and develop new
firms have involved influencing private investment piactices
and filling gaps in capital markets. By the mid-1980s, most
states were funding venture capital programs to finance new and
emerging businesses, These programs are generally quite small
and involve very few jobs (Eisinger 1988). The programs, some
of which require matching funds from the firms. often seck to
expand or change existing lending practices in the private sec-
tor. They may. for example. support firms that might not have
approached traditional sources of “secd™ money., or encourage
private investments in potentially productive projects which
traclitionaily have been hypassed as too risky.

These “entrepreneurial™ venture capital programs are
bringing states into relatively unfamiliar territory for public

sector institutions.

W hereas the traditional industrial developnient loans went
mostly to existing firms. which backed their bortowing with
collateral. the new programs focus on startup operations,
small business at the early stage of development, and new
product development. V enture loans ofien do not require
collateral. Many venture arrangements involve equity
investments, a degree of involvement unknown in the old
industrial financing programs (Fisinger 1988, 26-4).
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Life-Cycle Implications for State

“High Tech” Job Creation Strategies

The life-cvele framework helps to elarify the role of new and
emerging businesses in economic development, The ereation
and development of new entrepreneurial firms, which are vital
to long-term economic growth, require strategies that focus on
the characteristics and needs of products and technologies
during their early stages of development. Analvses of the high-
tech Silieon Vallev and Route 128 success stories accentuate
the importance of innovation. research, product design. and
non-routire production activities,

These studies highlight the necessity of an entrepreneurial
network and a technical infrastrueture that encompasses ap-
plied research and product development at universitios, infor-
mal local communication networks, a scientific and technical
labor force, and proximity to complementary and competitive
firms and to distributers and markets (Malecki 1990, 1991).
Venture capital provides the means to create and develop these
new and emerging firms.,

Research on the location of technology-based entrepreneur-
ial firms offers more general confinmation of these life-cvele
expectations with regard to the importance of R&D. venture
capital, and skilled labor in high-tech development strategies
(OTA 1984).

Fmpirical evidencee aceentuates the wide variation in the
ability of states and regions to stinwlate new firm formation. An
established base of high-tech employment has beers shown to
provide areas with a decided advantage in the creation of new
entrepreneurial firms. An existing agglomeration of firms in
similar or related seetors is a principal determinant in both birth
rates and the distribution of small technology-based firms (Ma-
lecki 1990, 258). Concentration of these resources in one area
enhances the firms” productivity by creating external economies
of scale in production and marketing (Markusen, Hall. and

Glasmeier 1986). A self-sustaining “eritical mass™ of employers




can develop as the concentration of entrepreneurial finns attracts
additional firms and venture capital, strengthens the technologi-
cal infrastructare. attracts and retains skilled professionals,
further promotes informal communication networks, and encour-
ages new innovative activities (Malecki 1991: OTA 198:1h).

The flow of venture capital further highlights the advantages
of an established high-tech hase and the presence of research
universities in new firm formation. The availability of venture
capital varies widely by state and region, with funds flowing from
LS. financial centers (e.g.. New York and Chicago) to centers of
innovation and technology. Empirical evidence suggests that
concentrations of university R&D and large firm laboratories are
associated with attracting venture capital: in contrast. federal
R&D and the concentration of small firms are not (Malecki
1990, 249). California. Massachusetts, and Texax are states that
regularly attract venture capital. with California alone often
accounting for one-third to one-half of all US. venture capital. In
contrast, many states have virtually no venture capital funds
(Malecki 1990, 260).

W hile an established high-tech employment base gives an
area a competitive edge in new firm formation. relatively little is
known about the initial generation of local start-ups. The re-
search available suggests that the initial “confluence of techno-
logical opportunity™ or appearance of the finst entrepreneurs s
the result of the availability of start-up financing and the exist-
ence of informal (noninstitutional) personal and local contacts
that are supportive of new. unproven entrepreneurs {Shapiro
1971: OTA 1084).

In both the Silicon Valley and Route 128 areas. growth was
driven by local start-ups and spinoffs from contpanies already in
the area. Despite the often-cited MIT and Stanford examples,
firms (as opposed to universities or govemment R&D facilities)
appear to be the best generators of entrepreneurs (Malecki 1990,
251). Small firms (those with less than 100 employees) have
heen found to be the major source of entrepreneurs, although a

significant number of founders do originate from large firms.

It ix important to differentiate among small finns in fashion-
ing a high-tech development strategy. Most small businesses
create ne jobs after the first few years and many, particularly in
the service sector, generate a lot of relatively low-paying. dead-
end jobs that are condueive neither to innovation nor entrepre-
neurship (Tichnor 1988, -12). Relatively few small firms have
“seed beds™ for
future jobs [Ticknor 1988: Eisinger 1988]). These firms are

those dominated by innovative, nonstandardized activities.

the potential for growth and expansion (i.e..

For similar reasons. given their mix of oceupations and pro-
duction activities. recent research suggests that branch plants
may deter the formation of new firms (Chinitz 1960: Malecki
1990). It is also argued that the external control inherent in
branch plant economies. wherehy major corporate decisions are
made clsewhere. is not conducive o generating innovative new
undertakings in the arca (Markusen 1985; Bergman and Gold-

stein 19860: Malecki 1990).

Potential of State High-Tech Job Creation Strategies

Techaology-based, entrepreneuriul firms are vital to econom-
it arowth because of their ability to generate spinoff jobs. new
produets, and new technologies. which can enhance competi-
tiveness throughout the industrial structure (Qukey 1984
Markusen 1985: Rothwell and Zegveld 1985: Malecki 1990),
New and emerging businesses have been shown to be an effec-
tive economic development tool (Segal Quinee Wickstead 1985
Flynn 1988). States with significant uniy erxitv REDoventure
capital, and highly skilled labor have the most potential for
implementing a successful competitiveness strateg based on
entreprencurial new firms {Deutermann 1900: Roberts 197(:
\ ester 1980; Oakey 1981 Malecki 1991). Given the nature of
the R&D. technology transfer and job creation processe s how-
ever, results will not be visible for vears and possibly deeades.
The Ben Franklin Partnership, established in Pennsylvania in
1982 and often highlighted as one of the best cconamic devel-

opment programs in the country. s designed to enhance
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productivity. ereate new products and processes, and increase
the number of start-up firms. While in its fiest four vears, it is
said to have created or preserved only 10,661 jobs: such short-
term data o not permit determination of whether the program is
meeling its goals (Oshome 1987, 33). Further evaluations are
needed to assess its impact over the long term,

High-tech strategies are not likely to be very effective for
many states. Historicallv. small technology-hased finns, and
high-tech employment more generally. have accounted for a
relatively small proportion of all emploviment (Riche., Hecker.
and Burgan 1983: OTA 1981h). High-tech emplovment in the
United States is concentrated geographically. with most jobs
found in New England. Texas. and California. R& D activities.
in particular, remain concentrated geographically in a few areas
of the country (Malecki 1980, 1084, 1985).

A high-tech job development strategy will be extremely
difficult, if not impossible. for relatively small areas that lack
universities. technology -hased companies. and skilled labor.
Arcas dominated by relatively mature industrial hases and
technologies are also unlikely to be able to implement an effec-
tive economic development strategy around technology -based
entrepreneurial firms (Chinitz 1900: Markusen. Hall, and Glas-
meier 1986: Malecki 1990).

Empirical evidence su - zests that the state role in new firm
formation will be limited and that it will be focused on research
and idea generation. rather than on technology transfer or ven-
ture capital. Historically. university-industry partnerships have
fared better in the production of research than in technology
transfer (i.e.. commereializing the results of the research). Dis-
putes have avisen among the partners over the research priori-
tiex and mix of basic versus applied research. In addition.
research centers have generated relatively few results that are
useful to corporate sponsor (Oshorne 1987: Eisinger 1988:
Fosler 1988: Bosworth 1990).

Initial feedback on university-industry partnership programs

established during the 1980s suggests these technology transfer
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problems will continue. Pennsylvania’s Ben Franklin Partner-
ship and Michigan®s ITL which have goals of both research
generation and technology deplovment, have had geater success
in delivering the former than the latter (Eisinger 1988, 287).

Empirical evidence also confirms that most research parks
fail. Some are unable to attract tenants: others fail to generate
spinoffs: almost all fail ta stimulate technology transfer (Fisinger
1988. 287). With respect to venture capital, most state programs
are quite small and probably will not prove effective in estah-
lishing the “eritical mass™ of high-tech fims needed to generate
a self-sustained growth environment. Even those citing
“suceess” have accounted for relatively few jobs (Fosler 1988;
Eisinger 1988).

Questions also remain about the state’s role as a venture
capitalist, Debate continues over whether a market failure in
capital markets actually exists. Evidence does suggest. however,
that small firms outside existing high-tech centers are likely to
have difficulties obtaining venture capital funds (Eisinger 1988;
Bosworth 1990),

Lastly, studies of successful venture capital projects indicate
that the reputation of the founders of new fims is the primary
factor in such deals (Maiecki 1990). It is questionable whether
state institutions will be able 1o suecessfully tap into the infor-
mal communication networks in which these assessments are
made. More generally, given the nature of venture capital (i.e.,

high risk financing) most efforts will fail.

Strategies to Assist Established Firms

Trends in State Efforts

Economic development efforts regaiding established firms in
the United States historically have focused on the prevention of
job loss or on the re-employment of workers displaced from
their finms, Measures to retain jobs in mature or declining in-
dustries. for example, have often included import quotas. do-
mestic content rules, restrictions on outsourcing. and protection

against unfair competition,
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At the state level. cost reduction incentives (e.g.. reductions
in unemployment insurance. workers compensation. or taxes
and direct subsidies) have been used in attempts to offset cost
disadvantages in an area and to keep employers in the state.
States have also taken an active role in secking to offset the
adverse consequences of technological and economic change
(Ganzglass and Kiedkamp 1987). Many states have deseloped
worker assistance centers or emergency teams to assist with
plant closings and provide joh search assistance. supplemental
unemployment benefits, an assistance in moving. State train-
ing programs have been eritical components in assisting work-
ers who have lost their jobs.

Recent vears have witniessed a trend in state programs to-
ward assisting existing fims before a shutdown becomes emi-
nent. Michigan's Jobs Opportunity Bank (MJOB). the
Delaware’s Blue Collar Jobs Act. and the New Jersey Jobs
Training Program (NJJTP). for example. specifically target re-
sotrces 1o retrain current workens and possibly forestall plant
closings. Skills corporations. in which business and academic
institutions worked together and shared training and retraining
costs, emerged in the 1980s to assist established firms that were
growing rapidly and facing skill shortages. Based on the early
success of Massachusetts” Bay State Skills Prograns. other
states—including Kentucky, Minnesota. Washington and Flori-
da—established skills corporations. In recent years, however.
some of these skills corporations have met with hard times.
Florida. for example, has eliminated funding for the Sunshine
State Skills Program, and the Massachusetis Bay State Skills
Corporation (BSSC) appears to be in trouble.

In recent years, states have begun to take broader measures
which include programs for modernization and the development
of new, foreign markets. in order to bolster the competitiveness
of existing firms. Michigan's Modemization Serviees Program
(MSP) and Massachusetts” Center for Applied Technology
(CAT). for example. are both programs aimed at revitalizing the

states' traditional manufacturing sectors, such as autoparts.

Q

apparel. and cutting tools, These programs assist firms in the
mtegration of new technologies by identifying hoth technologi-
cal and training needs and by providing support and technical
assistanee,

The imtegration of new technologies into relatively matnre
industries is not central to most statex” high-tech policies and
programs {Fisinger 1988, 288). Instead. most statex till focus
their “technology program’™ funds on university R&D and on
assisting start-up firms. Only about 10 percent of the 5550
million spent on various kinds of technology programs in 1988
was spent on technology transfer. and on technical and nanage-
rial assistance (OTA 10904 173). As of 1990, only 10 states
operated programs whose primary funetion was to assist manu-
facturers in technological adoptions (OTA T9¥0a).

In a multi-state effort. the Southern Technology Conmeil
Consortium for Manufactaring Competitiv eness, was established
in 1988 to utilize the states” vocational schools and community
colleges to assist small ard medium sized enterprises (SMEs)
with new technslogies (OTA 199040 1 E3). In addition, some
states have begun evperinenting with programs to stimulate
exports. in particular. heiping SMEs market their products
overseas (Clarke 1980: Oshorne 1987 Eisinger 1988: Rose and
Kotlowitz 1991).

In general. the programs designed to assist SME~ incorporate
new technologies are very small and few in nmber. A mid-
1980s survey by the Congressional Office of Technology Ax-
sessment (OTA) showed that only 2 pereent of the SMEs had
received extension services (OTA 1990a). A recent survey of
sonthert states foune that less than 19 percent of the SMEs
considering new technologies used any state or university ser-
vices for teehmical assistance or information (OFA 1990a. 147).

Industrial extension programs in most states are not well tied
to the state’s training programs or educational institutions (OTA
1990h. 701 More commuonly, state programs funetion as referral
agents to training agencies. However. most state-financed train-

ing programs have shifted their efforts toward retraining the
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potentiatly anemploved and upgrading the skills of current
workers (Stevens 1980: Creticos and Sheets 1990). California’s
Employ ment Training Panel (ETP). the nation’s largest state-
financed training program lunded at approximately 835 million
a vear, was originally designed to assist firms moving inte the
state. 1 now focuses on helping existing businesses retool and
rearganize in order to enhanee productivity (Ganzglass and
Heidkamp 1987, 9).

Inereasingly. states are linking their training funds for estab-
lished fimns to capital investments (Ganzglass and Heidkamp
1987, 10: OTA 1990b, 1189, Indiana’s Basie Industrial Train-
ing Program (BIRT). for example. requires firms in mature in-
dustries (such as transportation. auto. steel. and heavy
machinen) that are expanding or modemizing to invest in capi-
tal equipment in order to be eligible for retraining assistance.
The state covers hetween 10 percent and 50 percent of training
costs depending on the level of investment. Winois™ Industrial
Training Program. which added a mature industny component to
complement the traditional support of new and expanding com-
panies. also makes training contingent on capital investment by
the firms.

A few states have also begun to explore the possibitities of
influencing labor-management relations and work reorganiza-
tion in order to revitalize their industrial sectors, With the intent
to protote cooperation rather than conflict at the workplace,
Kentucky. Pennsybania. and Ohio hasy ¢ instituted programs to
improve labor-relations and establish employee involy ement
programs (Tichnor 1988). In Pennsy hania. the MILRITE Coun-
il tan acronyit for “Make Industiy and Labor Right in Today's
Eeonomy ™) has heen established to help improve the state’s
negative labor image (Osbome 1987, 33). Labor-management
relations. however, remains an area in which littte has heen

done by stales,
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The Life-Cycle Implications for State Strategies

to Assist Established Firms

Job retention strategies that are hased on reducing costs
without raising productivity will be ineffective in promoting
tong-term economic growth and development. As with recruit-
ment, tax abatements or other concessions will appeat more to
emplovers involved with relatively stundardized production
activities (associated with mature products and technologies)
than to those firms dominated by hetter, lglher skilled jobs. A
low-cost <upply of labor may delay the exodus of local manufac-
turing jobs. and hence provide a respite from economic decline,
Over time. however. these jobs are vulnerable to relocation to
even lower cost areas as demand and competition increase,

In contrast. policies that focus on bolstering the productivity
of established firms can make significant progress toward in-
ereased industrial competitiveness and long-term economie
growth. The life-evele framework farther aceentuates the impor-
tanee that a highly skilled and broadly-trained workforce will
have in achieving these goals.

The life-evele ramework also helps to elarily the needs of
industries that have passed heyond the initial stage of develop-
ment. As deseribed earlier. on-the-job traiming and more for-
malized emplover training programs are critical {or the
determination and acquisition of skills required in emerging
acenpations. Schools and colleges cannot hope to prepare work-
ers for emerging skill needs as they initially arise at the work-
place. However, as a technology develops and as demands
expand. skills become more generalized and transferable among
emplovers, Training can and should he transferred to the educa-
tional institutions (Flvnn 1988). This skill transfer process re-
quires close. continuing collaboration hetween schools and
cmployers,

For states to henefit from the job ereation potential of high-
tech spinoffs. education and training programs need to provide
firms with skilled workers as they experience rapid growth
bevond the carliest slage of development. Shortages of key tech-
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nical and other skilled workers in rapidly growing new fields
can send a company packing long before low cost incentives
hecome appealing (Rosenberg 1991).

Private-public partner:hips. such as skills corporations, can
facilitate this transfer in the provision of <kills from the work-
place to the educational system (National Governors” Associa-
tion 1987: OECD 1989: Carnevale. Gainer. Villet. and Holland
1990). Quantitatively. the demands for new, highly skilled la-
bor—ereated by the adoption of new technologies—appear
small compared to total employment needs. The failure to meet
these needs. however. can hamper productivity gains and the
introduction of new technologies at the workplace.

The life-cyele framework also sheds new light on mature
industries. “Mature™ activities and “high-tech™ activities repre-
sent the extremes of the development life evele, Activities that
are “mature” are those in which technologies and products are
relatively standardized. mass production predominates, skill
requiremients are relatively low, and there is little or no innova-
tion taking place. Competition is primarily a function of price.

As when “high-tech™ industries first became the focal point
of public policies, mature industrial sectors are usually viewed
ax though all of their activities are at a similar stage of develop-
nient. However, while mature industries (e.g. autos. textiles,
steel. footwear) include mature segiments, they also contain
more dynamic and innovatise segments (OECD 1988). Even
within firms. mature segnients often co-exist with high-tech
segments, as well as with activities that involve products and
technologies along the mid-range of the development spectrum.

In addition. mature industries are generally seen and treated
as a relatively homogeneans group. However, considerable
diversity exists among these industries in terms of their organi-
zational structures, occupations, wage rates. and skill require-
ments. Fffective revitalization strategies for mature industries
will take a variety of forms including the integration of new
technologies. better utilization of traditional technologies.

development of specialized product niches. and reorganization
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of the workplace (Abernathy Clark and Kantrow 1983: Dowdy
and Nikolcheyv 1986: Doeringer. Terkla. and Topakian 1987:
OECD 1988},

States can benefit from the introduction of new technologies
across a variety of established industries. New technologies
perit a broader range of product and process innovations to
develop new and improved products and open new markets.
High-tech firms (i.e.. those that produce the R&D and new
products and technologies) do not have to exist in the area in
order to benefit from such a strategy (Sabel. Herrigel. Kazis, and
Deeg 1987: Doeringer. Terkla. and Topakian 1987).

Adoptions of new technologies play a relatively minor role in
permanent job loss in the United States. On the contrary. there
ix growing evidence that the failure of firms to remain techno-
logically competitive contributes more to workers displacentent
and job loss than does the adoption of new technologies {Cyert
and Mowery 1987: Mowery 1987: Flamm 1988). A GAO survey.
for examiple, cites the most significant cause of plant closings
and mass permanent lavofts to be reduced product demand.
followed by increased competition, high labor costs. and the
high value of the dollar (GAO 1980). Product and process auto-
mation were cited by relatively few respondents ax key causes
for workers being displaced from the firm,

Empirical evidence suggests that the uncertainties of adopt-
ing new technologies are preferable to the Anown consequences
of failing to remain techmologically competitive. Adoptions of
technologies in their relatively early phases of development are
associated primarily with the positive impacts (e.g.. upgrading.
job enlargement) of technological change. In contrast, the pre-
ponderance of negative impacts (e.g.. mass lavoffs. unemploy-
ment) are related to adoptions of relatively mature technologies
or to the failure of fimns to adopt any technologies at all.

An alternative to the technology-based approach for
enhancing the competitiveness of established firms involves a
move toward customization and market niches. Flexible

manufacturing systens (FMS) which make shorter production
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runs economtical and encourage produet differentiation, have
facilitated a trend toward greater use of small-hateh praduction
of relatively specialized (monstandardized) procuets (OTA
1990b). In such instances. competition hecomes a function of
produet differentiation and quality as opposed 1o price. and
demands increase for more hroadly trained and relatively
skilled workers (Piore and Sabel 1984: Levin and Rumberger
1989). Moreover, while this shift need not involve new technolo-
gies. the changing nature of the organization (i.e.. less special-
ized capital. more highhy skilled labor, and more flexible
production processes) facilitates future adoptions of more ad-
vanced teelmologies (Doeriuger. Terkla. and Topakian 1987),
Many traditional industries contain segments of production
that remain in =mall-batch jobs. Firms that produce custom-
designed goods. suceh as machine shops, metal fabricators, and
wood working shops. for example, often are found in traditional
industries populated by small and medivm sized fims. Markets
for specialized products may never beeome large enongh to take
advantage of economies of ~cale: in addition. the failure to stan-

dardize ontput inhibits mass production.

The Potentinl of State Strategies

to Assist Established Firms

The potential for state programs to enhance productivity and
compelitiveness through revitalization of established firms is
extensive, There are two main reasons for this. First. the dynam-
ies of technological and industrial change accentuate the ongo-
g need for upgrading Inman resourees and facilities to
maintain competitiveness. Second. states have only just hegun
to tap the opportunities available to them regarding business
madernization strategies,

While still a strong competitor in terms of R&D. innovations.
and techmology transfer of ideas from the lab to the marketplace.
the US. continues to lose ground in terms of technological com-
petitiveness (Cyvert and Mowery 1987: Mowen and Cyert 1988:
Dertozous, Lester, and Solow 1989: OTA 19904, 1990b). Tech-
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nology diffusion (i.c.. the transmission of “hest practice™ tecli-
nologies throughout the industrial stuctire) lies at the heart of
our competitiveness problems, U.S. adoption vates of roboties,
computerized numerical control deviees. and other advaneed
technologies are increasingly falling hehind those of our indus-
trial competitors. Moreover, even when adoption rates are simi-
lar, U5, firms have heen found to be less efficient in their
implementation (Osterman 1988: OTA 19904,

Organizational and managerial changes are often deenied
necessary fo fully exploit the potential productivity gains of new
technologies. Managers have heen eriticized. however. for fail-
ure to: (1} effectively evaluate hoth the short-term and long-term
costs and henefits of technological adoptions: (2) adequately
develop Inman resources to meet changing needsz (3) develop
organizational strietures that can esploit fully e productivity
wains associated with new technologioss and (1) establish fruithal
cooperative velationships with workers (Cyert and Mowery 1987:
Hayes and Abemathy 1980: Divcker 1988: Haves and Jaiku-
mar 1988: Kelley and Brooks 1988). FExamples of .S, firms
that have made significant progress in incorporating teehnologi-
cal advances. organizational changes. and iivestments in hu-
man resonrees at the workplace do exist. However. these firms
are the exception rather than the nors 2 US, indosty,

Several recent slate efforts 1o promote husiness revitalization
show promise, althongh problems vemain, With respect to in-
dustrial extension programs. for instauce. problems continue
regarding teclimology diffusion and the delivers of services o
stal] firms, Ffforts to inerease manufactnring productivity
through the transfer of technologies highlight an inevitable
tradeoff: focusing programs on a narrow narket segment with
specialized and intensive semviees, and henee reaching a rela-
tively small audience, or providing more general sets of services
to a heterogencous elientele (Wyekoff and Tornatzky 1088),
Given limited resources the latter would probahbly force the state
to act ax a broker or referral serviee rather than a provider of

comprehensive technical and training assistance,




Small firms. in particular. have difficulties with techmological
adoptions given costs. skill and retraining requirements. and the
need to keep up-to-date (Ketley and Brooks 1988). Mate indus-
trial extension and training efforts. however, reach relatively few
small fims (Ganzglass end Heidkamp 1987), State offietals
indicate that it is hard to find small companies, assess their
needs, and spend enough time with them to make a difference.

The fact that industrial extension programs are rarely inte-
arated with state training efforts highlights other missed oppor-
tunities. .<either technology nor training in isolation of
system-wide support will effectively inerease productivity and
johs. However, the recent—albeit small—trend to link training
with capital investments is a good step in promoting industrial
compelitiveness.

The shift away from reeruitment and toward more efficient
use of existing state resources and {imms in state-financed train-
inz programs has the potential to enhanee competitiveness and
long-term cconomic growth, However, while modernization

efforts generally require flexible and more hroadly-trained

workers, most of the state-linanced training programs provide
relatively short-term training for individual firms (Creticos and
Sheets 1990y, Upgrading efforts to enhance human resouree
~kills have vet to demonstrate their effectiveness in promoting
productivity and johs, There has been little evaluation of in-
plant training programs provided by state-financed training
programs: skills carporations. too. have had few evaluations,

It is important for states to explare the * e of jobs for which
state funds are providing training. and to try to establisly wheth-
er fimis aceepting publie funds wonld have provided such train-
ing anvway, Matehing requirements should help to limit the
legree of substitution taking place: questions remain, however,
about the transferability of the skills heing provided. Vore anal-
vsis needs 10 be done to determine if this is the best way to
bolster long-term corpetitiveness of workers as welt as finus, n
addition. analvsis should he conducted to determine to what
extent state funds for company -specific training programs are
draining resorees lronrother educeation and training institu-

tions that provide more generalized. transferable skills,

IV. Tailoring Competitiveness Strategies to Individual States

The life-cvele perspective of competitiveness strategies is use-
ful 1o states for two reasons, First, it is helpful inassessing where a
state is in terms of enterging, evolving, and maturing emplovment
opportunities. and thus what workforee preparation ne ds might
he. Second. it can guide a state in determining where it might wam
to he and can help to assess how likely it is that the state will reach
that goal. as well as what workforee issues will need to he ad-
dressed in order 1o move in that direction,

A state’s economie development goals and aspirations should
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e reflective of its competitive strengths and opportunities (Porter
1990. 1991 1. In addition. the sclection and design of strategies and
~ticular programs should be tied 1o the state’s employment base
«esource mix.

tates will differ with vespect to their composition of employers,
Aaracteristios of the work foree, institutional capabilities. and
ather resonrees, Goals and strategies. therefore, are expeeted 1o
van stale to state,

Most states will seleet a mix of strategies (i.e., recruitment. job

[
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creation, retention) and programs to promote competitiveness and
long-term economic development. The life-cvele framework can
help states systematically assess the skill and training require-
ments likely to be required for such measures. It can also guide
stales in determining the relevance of the experiences of other states
to their own compelitiveness strategies.

The framework does not. however, provide states a set of casy
answers regarding the selection and design of strategies and pro-
grams. States have to do their homework. More specifically. public
policy makers need to understand the existing emplovment base.
the characteristics and potential of state rexources, and the state's
strengths on which it ean build conpetitive advanage. To facilitate

these tasks the following 3-step process outlines how states can get

startedd in thinking strategically abont thety cmplovment and work-

lotee needs.,

Step Cne: State Employment Assessment

Initially. states should analyze the nature and mix of their er-
plovers and jobs, This analvsis requires policy makers to look
bevond industry aggregates and identify the types of production
activities (e, R&D. standardized assemblv). types of emplovers,
occupational requirements. and skill needs within the state, The
likelv predominance in most states of business revitalization strate-
gies Lo promole compelitiveness further aecentuates the impor-
tance of understanding the potential and {imits of the state’s
resourees and emplovment base,

While each state s likely to identiry additional questions rele-
vant to its particular circumstances. Box 1 provides

guidelines for condueting this emploviment assessment.

Step Two: Inventory of State Resources

States should develop an inventory of lahor and other available
resources (e.g.. education and training institutions, R&1) facilities,
venture capital) that can demonstrate competitiveness efforts. Does
the state have the tvpes of resources necessary to effectively imple-
ment a high-tech joh creation strategy or recruit good johs? The
characteristics of the state’s labor foree (e.g.. age distribution,

education levels, oceupations, wages) should be compared with

)
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Box 1

State Employment Assessment

* How does the state’s industrial structure compare with
the national economy? How has this been changing over
time?

* Haow does the state’s occupational mix in its major
industries compare with the national averages in those
industries?

* Describe the extent of various kinds of production
aetivities located in the state (i.e., the mix of hranch
plants, headquarters. and R & D facilities in the state).
Is there a trend in recent vears?

e Make a grid classifying the state's inajor industries and
emplovers by development stage (i.e., emerging,
growing. stabilizing, declining).

* What is the state’s birth rate of new firms? How does
this compare with the national average?

*  What are the characteristics (i.c.. industries. firms.
products, technologies) of the state’s high-tech
enplovment?

o What are the charactenisties (iL.e.. industries. firms.
products. technologies) of the state’s major traditional
emplovers?

* What is the extent of entrepreneurial small firms within
the state? Tdentify potential high growth areas.

* What industries have heen the primary sources of plant
closings, lavoffs. and unemplovment in the state in
recent vears? What were the reasons for these events?

e What are the needs (i.e.. skills, technological, financial)
of the state’s traditional emplovers?

national averages to identify state strengths or potential problems.
A state with a relatively old workforee, for instance. will face more
replacement necds than others. A state with relatively high propor-
tions of engineering and technical talent may have an advantage
over others in high-tech development possibilities. A state with
relatively fow production wages can attract relatively unskilled
procuetion jobs, The overall structure of a state’s education and
training network should be identified, Moreover. the roles and

track records of the institutional components of the education and

L&




Box 2

State Resource Inventory

e How doex the state’s workforee compare with national
statisties regarding demographic and educational
factors? What are the implications in terms of educa-
tion and training needs?

e What are the major R&D institutions in the state?

o W hat are the extent and sources of venture capital
available to new firms?

o Deseribe the “husiness culture.” labor elimate, and
status of fabor relations i the state. Give examples,

o % hat major skill shortages and surphuses have oe-
cuired i recent vears? How were these imbalances
resolved?

e Describe the evolution and eurrent status of the state’s
education and training network. W hat are the strengths
and weaknesses of the various institutional components
of this network?

¢ Which firms have used state-financed training
programs? Deseribe the extentand types of skills
provided.

o What relationships/partnerships exist hetween educa-
tion and training institutions and eployers (e, co-op
progranis, apprenticeships, advisory board=)? Have
these miet expeetations?

training network should be assessed in terms of <kill generation
and responsiveness to changing labor market necds in order to

understand the capabilities of the system. Box 2 provides guide-
lines for the development and assessment of the Sate’s resource

inventor.

Step Three: Strategic Thinking
about Employment and Workforce Needs

Competitiveness strategies and programs shoudd he assessed in
the light of the state’s employment and vesouree hases, In which
activities are state policies likely to be most effective in g v
goad jobs and long-term economic development? Tnwh.
tries? In which types of fimis? Assessments. of hoth the short-term

and long-term impacts, <hould he made of various reeruitment. job

Q
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ercation and business revitalization progrars previously imple-
mented in the state, In addition, potential barriers and constraints
o implententing strategies and programs should he identified.

W hen poliey options have heen selected as particularly appropri-
ate for the state, the experiences of other states in that regard may
then prove particularly useful. What were the impaets of those
programs clsewhere. and what problems were encountered? Bo 3
pravides guidelines for thinking strategically about employment

and workforee needs and opportunities,

Box 3
Strategie Thinking about

Employment and Workforee Needs

e What are the arcas in which the state has particular
strengths in the light of the enplovment and resouree
I entory assessients?

e W hat firmms have moved into the area in recent y ears?
Didk they relocate from another state (i so. whiel)? Are
they foreign-owned? What are their major production
activities and the nature and estent of their jobs?

e W hat incentives have been used by the state in recruit-
ing firms? Did those firms that have moved in take
advantage of these?

e To what extent have new, high-tech firms been created
in the state in recent years? In what fields? What was
the source of venture capital?

e What are examples of traditional industries and firms in
the state that have modernized their workplaces in
recent vears? Were state-financed training programs
imolved? Were any education and training institutions
directly involved?

e Has the state heen able to leverage funds to provide for
training? To what extent? With which employers?

* \i hat types of coordination and cooperation of edueation
and training institutions appear necessary to implement
the programs that appear to meet hest the state's eurrent
and future employ ment and training neceds?

o What harriers and constraints may inhibit the imple-
mentation of strategies and programs that appear to meet
hest the needs of the state?
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V. Cenclusions

A wide range of conelusions results from the life-evele analy-
sis of state strategies 1o holster emplovment growth and long-
term economie development. 1t is elear that whether states opt
for recruitment, job ereation, or husiness revitalization strate-
gies. a well-educated and well-trained workforee is eritical in
creating and sustaining long-term economic growth and devel-
opment, This final section will focus on “defensive™ and “proac-
tive™ state actions and their long-term implications, as well as
on evolving state responsibilities in preparing a high quality

workforee.

“Defensive” and “Proactive” State Actions

The life-cvele framework highlights the importance of distin-
guishing between “defensive™ and “proactive” state actions in
secking to bolster long-term economic development. Defensive
actions represent an expedient way of inproving competitive
position by lowering costs (Doeringer and Kaboolian 1991;
Docringer et. al. 1991). They do not. however, address issues of
workforce quality and technological change which underlie
business perforntance. In contrast, proactive or “innovative™

adjustment mechanisms can lower costs by inereasing labor
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productivity, motivating workers. improving efficiency, and
increasing the qualits of the workforee,

With respect to labor market adjustments. for instance, lay-
offs and concessionany wage cuts represent defensive actions.
whereas upgrading enploy ee skills, integrating new technolo-
gies. and implementing employ ce-involy emerst programs are
proactive actions, Made i response to adverse impacts of tech-
nological and cconomic changes. defensive adjustments hecame
widespread during the 1970x and 1980 in relatively mature
industries. such as autos. textiles, apparel. and steel. Proactive
human resource adjustments have heen found primarily in firms
involved with products and technologies in relatively early
phases of development. Smiall firms that engage in product
specialization and produce for niche markets are alsa prone to
seck labor productivity-enhancing adjustments, given their
dependence ona skilled and flexible workforee that can re-
spond rapidly to changing markets.

Proactive adjustments. when found in firms focused on mass
production of more mature products. appear to have been imple-
mented after defensive mechanisms have heen tried. After

experiencing widespread lay offs and plant closings in recent
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vears, for example, productivity-enhancing adjustments. such as

changes in labor-market relations and employee involvenment
programs, are being implemented in mass production industries.

Classifving state actions as defensive or proactive can be
useful in anderstanding the short-term and long-term impacts
and tradeoffs of various policy options. Defensive slate actions
suieh as tax abatements or othter finaneial incentives can quickly
lower costs to potential emplovers and attract relatively large
aumbers of jobs ina short period of time, However, these mech-
anisms can undermine long=term economic growth, particularly
when the types of jobs recruited are relatively Tow-skilled and
vulnerable to further relocation to areas of even lower cost. In
contrast. while proactive strategies will take longer to reduce
costs. by increasing produetivits the impacts regarding jobs and
growth are tikely to be of higher guality and tonger term.

The defensive/proactive dichotomy highlights the importanee
of foeusing public policies on “good johs™ ax opposed to “johs™
per se. Morcover, particularly with respeet to refatively mature
industries where inereasing competitiveness and long-tevm
viability are often achieved with lower employment levels. “out-
put™ rather than the mimber of jobs may be a more appropriate
measure of poliey effectiveness,

hi recent vears, state economic development strategies have
hegun to focus more on progetive options and less on defensive
responses. The trend away from almost exelisive focos on re-
cruitment toward job ereation and business revitalization, for
instance. ix indicative of the shift away from a pure cost orienta-
tion to one that emphasizes productivity and technological com-
petitiveness, Programs that are implemented within these
strategies have heen evolving in a similar direction. For exam-
ple. more complex reeruitment packages (that inctude training
grants for upgrading and relatively skilled positions) can reduee
labor costx throngh productivity gains in contrast to tax abate-
ments and other finaneial incentives.

With respeet to business revitalization. while efforts are still

limited. states are experimenting with a range of options (i.e.,
r lal
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new technalogies in older firms, more effeetive use of traditional
technologies, customization) that have the potential to enhance
productivity at the workplace, This shift toward mere proactive
approaches also promises more lighly skilled jobs.

Moreaver. proactive approaches shonld provide real cost
savings over time. whereas defensive ones threaten to become
mereasingly expensive, For example, when the first few states
hegan offering tax abatements. customized training, and so forth
ax reernitment strategios. these incentives helped to differenti-
ate one state from another as they sought to attract new employ -
ers. Over time, more and more states found it necessary to
follow suit. or visk their position as a serions contender. Now
virtally all states offer tav and finaneial ineentives and custonm-
ized training. requiring states to incorporate additional features
into reeraitment packages in order o distinguisl themselhes
from one another,

Proactive approaches have a further advantage as wellz at the
nationzl level there is greater likelihood of real net employnient
aains, rather than justa reshuffling of jobs among states (Grubb
and Stern 1989), Morcover, proactive approaches have the
potential to lead the way to a “high-wage, high-skill. high living
standards™ option. effectively by passing low -wage. low-skill
alternatives (Cohen and Zysman 1987: Dertouzos. Lester, and
Solow 1989 National Center on Edueation and the Economy
1940).

State Responsibilities in Promoting Competitiveness
Avariety of implications emerge from the preceding life-
evele analvsis for employers, nnions. educators, and government

officials secking to promote competitiveness and long-lerm

ceoomie development, Policies are needed for both the “up-
side™ and the “downside™ of such change. Failure to adapt to
newly ereated skill needs generated by new technologies can
restrict the productivity of workers and of firms, undermining
industrial competitiveness and economie growth, Failure to

minimize the negative impacts of technological change as jobs

P

~
.

P A v E R 8




E

are simiplified or eliminated can fudher constrain the benefits of
technological progress,

Management can faeilitate teehnological change through
planning that integrates the natural shifts in skills with training
needs and by promoting ways in which worker.  xpeet and real-
ize better job prospeets as a result of such change (Fhynn 1991,
Linions can foster the adoption of new technologies by develop-
ing ways to incorporate greater flexibility into the lives of work-
ers and their organizations,

The skill-training life evele (STLCY underscores the interre-
lated and evolving nature of the roles of various skill providers at
different stages of a technology™s Tife (Chart 2). 1t also highlights
the changing role of publie policy across the various stages of
technological and industrial developient.

Productivity-enhancing adjustments (e.g.. adoptions of new
teelmologies. improved labor-marnagement relations) oceur with-
in firms, However, there are circumstances when the preparation
for. and adjustment to, eehnological and industrial change
should take place outside of the workplace. The life-cvele frame-
work helps 1o pinpoint those places where pubhie inter ention is
likely to be most effeetive in facilitating such change.

The dynamie nature of production life eveles and technologi-
cal change highlights the need for workers who are able to adjust
to kil and job shifts over thme. and who are capuble of absorh-
ing job-related skills provided at the workplace, ‘The state’s educa-
tion and training system should provide aceess to basic skill
development throughout cach individual's working life.

Inaddition, states can play key roles in two major arcas in
which labor market adjustments spill beyvond the boundaries of
the firm: (1) the <kill transfer process from the workplace to the

schools: and (2) when workers are displaced from their firms.

Skill Transfer Process
States should seek to prevent major <kill shortages and elimi-
nate bottlenecks that would otherwise constrain economie

progress and technological advance. Firms provide workers with
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rew skills as they initially arise. As skills become more general-
ized and transferable among emplovers, these skills can and
shoukd he transferred to other components of the education and
training system,

Emplovment and training policies in most states have tradi-
tionally focused on schools as the primary source of job skills,
while other important sources of skill development have re-
ceived relatively fittke attention. States need to more fully inte-
grate non-school providers of job-related skills—such as union
apprenticeship programs, the military, government training
programs, and firms—into emplovment and training programs.

‘The life-cyele framework underscores the need for public
policy that distinguishes short-run and long-un employment
conditions, Such a two-pronged policy stance is necessary in
oreer to guard against ereating structures that are so “labor
market responsive™ as to undermine long-ternt economic growth
and the ability of workers to adjust to skill and job shifts over
time, Rapidly changing economies need broadly-trained work-
ers who are able to work in a variety of situations and to adjust
to structural change over the course of industrial development,

State planners need to recognize that educators and employ-
ers ase different time horizons when making planning and eval-
uation decisions-—with those of emplovers generally far shorter
than those of educators. Emplover supnort and encouragement
of particular training programs is not sufficient to justify public
spending. Rather than relving on employers to solve some of
their immediate staffing difficulties through changes in recruit-
ment and intemnal training practices, moving quickly in re-
sponse lo emplover requests to alleviate skill shortages may

foster future skill imbalances,

Skill Obsolescence and Displaced Workers

Skill obsolescence. plant elosings, and worker displacement
are seen, in the life-cycle framework. as “natural” consequenc-
es of technological progress, The bulk of retraining that occurs

in response to technological and structural change takes place




at the workplace. Mass perma: nt layoffs, plant closings, and
plant relocations, however, impede the process whereby most
workers acquire skills for altemative employment. States need
to continue to focus on mitigating the adverse impacts of indus-
trial and technological change, assisting displaced workers and
the unemployed (Ganzglass and Heidkamp 1987).

More generally, the temptation to seek out new industries
and businesses may drain resources from more traditional
sources of employment. For instance, labor shortages (particu-
larly in the blue collar and clerical fields), which are attribut-
able to the growth of new and emerging firms, tend to spill over
into other sectors less able to compete for workers (Flynn 1984).
Focusing on these spill-over problems of skill replacement

needs. public policy can help prevent an economic development

strategy from backfiring as it impairs the competitiveness of
established employers and prompts their “premature” departure
from the area.

Tasks at all levels of the skill spectrum, including profes-
sional and technical, craft, maintenance, clerical, and operative,
are vulnerable to deskilling and skill obsolescence. The deskill-
ing of tasks need not. however, result in the downgrading or
layoff of workers. The net result depends on the ways in which
tasks are allocated anong jobs and workers. Employer hiring
and staffing practices play a key role in how jobs and workers
are affected by change. Public policy can, however, help to
minimize the negative impacts of structural change by ensuring
a local skill retraining capacity for adults, which given the like-

lihood of worker dislocation exists even during prosperous times.

Chart 2: Responsibilities over the Skill-Training Life Cycle
I I {1 v
Introduction: Growth: Maturity: Decline:
New and Emerging  Increased Demand Slower Growth in Skill
Institution Skills for Skills Demand for Skills Obsolescence
Employers Provide training for Provide training for Provide training for Provide training for
new and emerging firm-specific skitls firm-specific skills replacement needs
technolr~aies
Joint Fac e adoption of  Establish Establish retraining Provide training and
Labor-Management new technologies apprenticeship training  programs for internal out-placement
Efforts programs where transfers of workers assistance for displaced
appropriate whose skills are soon workers
to become obsolete
Schools Provide basic skills Provide training for Provide training for Eliminate training
training general or transferable  general or transferable  programs for obsolete
job skills, as well as job skills, as well ax skills: Provide basie
basic skills basic skills skills
Government Encourage adoptions Facilitate skill transfer  Facititate skill transfer  Provide re.raining for
of new tec hnologies from the workplace to from the workplace to - displaced workers:
the schools the schools Assist firms in meeting
replacement needs
Sarce: Doeringer, et al. Turbelence in the American Workplace. New York: Oxford University Press, 1091, p, 113,
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