135

Smal Giants. How Grass
Roots Companies Compete
with Global Corporations

When we look for new ideas on how to dig oursdves out of the
economic pits, we may be gazing in the wrong direction if we
fixate only on Jgpan and the Pecific Rim. Quietly, in such unlikdy
venues as Denmark and Italy, profitable new economic forces are
at work that dready have their paralesin the United States.

“Hexible busness networks’ is the phrase coined to describe
the banding together of gamdl firms to achieve globd
competitiveness.  Here, networking doesi't mean the much
maligned business card exchanges of the 1980s, where people
sought contacts for jobs. Rather, it means the creation of jobs as
coditions of smdl firms develop the economic muscle to do the
work of giants. Jugt as the large firms are forming dliances, so are
the smdl ones.

In 1988, Denmak, with a population compareble to
Massachusetts, was the economic mirror image of that state in the
ealy 1990s high unemployment, mounting trade debt, low
corporate investment, and condderable difficuty funding public
services.
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With its 5 million people in a land mass the 9ze of Massachusetts and New
Hampshire, Denmark dso faces the ondaught of the new European
Community trade bloc, completely changing the rules at the end of 1992.

“Sze is the problem,” McKinssy & Company, the consulting firm, says
in a government-funded report. Denmark’s manufacturing companies are
too smdl, too independent, and too diversfied to compete in the globa
market. According to McKinsey, Denmark needs to reorganize and develop
a few “indudrid locomotives” “Criticd mass' in financing, access to new
technology, marketing, and management experience will creste these
multinationd companies. To achieve criticd mass, McKinsey recommends
mergers.

Instead, in 1989, Denmark embarks on what becomes over time a $50
million program to support its smal and medium-sized firms by deveoping
flexible busness networks. Denmak’'s plan is inspired by the notable
economic success of the indudria networks of northern Italy, a vibrant
source of that country’'s 1980s economic renaissance. In the Emilia-
Romagna region, the networking movement began in the 1970s in the then
depressad but now flourishing textile indudtry.

Danish results aso come quickly. After only 18 months, “more than
3500 firms, induding many manufacturing companies, ae actively
involved in networks,” according to Nids Chrigian Nidsen of the Danish
Technologicd Inditute. For the fird time in its hisory, Denmark pods a
poditive trade baance with Germany, the only European country that can
maeke such a cam in 1991.2 The “country consensus” according to
Nidsen, is that networking “enhanced the competitiveness of smdl
companies” Smdl busness networks get credit as “key players’ in
achieving the positive trade baance.

Denmark is remarkable. A small country saves its economy by cresting
networks among its little firms. Can it happen dsawhere?
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How a Bolt Maker “Did a Denmark”

It's fine to talk about creating networks when it's a trend sweeping a whole
country. But what about the individua company? Can one company do
what Denmark did—just because it’ s the best way to do business?

Erie Bolt Corporation did. Today, the Erie, Pennsylvania, maker of
metd parts and components is a hedthy company with a bright future—an
example for smal manufacturing firmsin the United States and elsewhere,

It wasn't dways 0. In 1985, Erie Balt is close to bankruptcy. Harry
Brown arives from a 15-year career at Bethlehem Sted Corporation to find
Erie Bolt losng a least $100,000 annudly. “Morde [was] so low you
couldn't meesure it; quality control had been diminated to cut cods, the
pension fund was underfunded, and payables were overdue™ He persuades
the board to sl him a mgority interest in the company through a leveraged
buyout.

“We looked like a mini-GM,” he says. The company employed 63
people “with five management layers separating the presdent from the shop
floor.” (Federd Express with its 45000 people has only five layers of
management.)

To sop the hemorrhaging, Brown gpplies standard turnaround tectics.
layoffs of about 20 percent, flattening the management dSructure, and
cutting deds with creditors, al of which “bought... some time” Then he
goes dfter the basic question: What business is Erie Bolt in? Erie Bolt is not
just a specific “product maker.” It is “a company with certain capabilities
it could forge hest-treet, machine and peform other metaworking
functions” Brown says Regading it this way gives “it entry to lots of
different and growing markets for precison metd pats” This is the pah
Brown follows:

? To become a multifunctiona shop, workers need cross-training on a
leest three machines. Brown cuts a ded with the unions, begins training
immediatdy, and watches productivity improve dramaticaly.



138

? To be able to specidize even more, he strikes deds with competitors
who can make certain parts more chegply. One such arrangement cuts
28 percent from the cost of producing an eectrica motor part.

? To amplify purchasng for cusomers, Erie Bolt advertises itsdf as
“The One Source for Outsourcing,” representing arangements with
numerous vendors, including 12 locd artisans.

That's not dl. “Brown worked cdosdy with suppliers to improve
production processes by shaing information, adlowing them to use gauges
and indruments (incduding the firm's CAD—computer aded desgn—
sysem), and even lending them his enginears” Gregg Lichtenstein, who
studied Erie Bolt and many other such flexible businesses, writes* As a
result, companies now share:

? A common galige room;
? A library of manufacturing specifications; and
? A video library on technical subjects.

Within two years, Erie Bolt's sdes grow 35 percent and the customer
base quadruples to 420. In 1991, sdes top $6 million. Eighty-three people
now work for the company, an increase of 30 people since the downsizing.
All layoffs have been rehired aong with some new employees.

What lessons can be learned from Erie Bolt?

Working with other companies, sharing
costs, and pooling talents create business, which creates jobs.

“When busness is not good firms are willing to try anything. There will
aways be one or two people who will try to steal an account, but customers
come back. They want far trestment and the benefits a network of firms

can provide. People are reluctant to sgn forms.
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When you keep a network informa, you can do dmogt anything. Creating
relationshipsis adow process,” Lichtenstein writes

Its an unusud success, and Erie Bolt is not done. Although Harry
Brown acted without knowledge of the flexible busness networks bubbling
esawhere in the United States and Europe, he intuitively used its principles
to save his business.

Business Networkingin
Small Townsand Big

“Networking Comes to America,” reads the Spring 1991 headline of the
Entrepreneurial Economy Review, dmog a trade journd for the flexible
busness network world. Although Europe leads the United States in
benefiing from flexible busness networks many smdl  American
companies dready are involved.

They are found in neighborhoods—like the East New York neighborhood
of Brooklyn, with its 450 smdl manufacturing and warehousing companies.
In a single square mile, there are 150 metalworking shops and suppliers, so
many, “we could make a car,” says Kart Joerger, owner of Woodhaven
Telesis Corporation, which does metd stamping.® In one industrid park,
nearly one-third of 66 companies are metalworkers. Now thereé's an East
Brooklyn Metaworking Industry Network. Its first product is a directory of
names, products, and technicad resources, sep one in bulding a
collaborative network of business relaionships.

For dl we hear about the very big companies and the success or failure of
the economy, it is myriad smdl companies tha produce nearly hdf of
Americas indudsrid ouput. This is the heat of flexible busness
networks—micro-industrid  centers, engaged in commerce a the grass
roots. Little shops employing a few people— like Roberts Printing down
the dreet from us, concentrated in a smdl indudrid enclave in Newton,
Massachusetts, that includes the remnants of a once-thriving garment
industry.”

Across America are pockets of flexible business activity. They are
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the core of the bedrock producers. Often, these pockets operate next to each
other—90 percent of Boeing Helicopter's smal metaworking suppliers are
Stuated in one contiguous area near Philadelphia. Assembled, they are the
Metdworking Initigtive, dedgned to bring Totd Qudity Management
practices to the member firms. Boeing now requires this qudity capability
from its suppliers. Separately, they cannot afford to retrain al their workers
in quaity methods; together they can.

In just a few years “a least 50 nascent networks of firms’ have
appeared, operating in at least 14 dates and involving “more than 1,500
andl firms” according to the Corporation for Enterprise Development
(CFED), the Washington, D.C.-based association of state economic
development  organizations® This core group, identified by CFED, is
unusudly succesfu—and it is evidence of the larger trend among
enterprises to join flexible networks. The number takes on gargantuan
proportions when you fold in dl the informd dliances tha businesses
creste on the fly. One gate with innovative activitiesisin the Midwest:

?In the Appaachians of Ohio, ACEnet, a network of 30 firms across an
11-county area, produces accessible housing retrofit products, amed at
aniche market of the disabled and ederly population.

?1n the Southern Ohio Wood Industry Consortium, 22 companies—most
of them sawmills—cooperate in training, finance, R&D, and product
innovetion.

?Twenty Ohio forging companies belong to the Heat Treaters Network,
providing process technology and diffusion of new idess.

One-at-a-time network formation is often a painfully long process. It took
two years for the Heat Treaters Network to get off the ground. “Intensdly
competitive, the smdl heat tresting companies that came to form the Heat
Treaters Network chafed at the cooperative hbit. [They] would not have
participated if there had been any reasonable hope that they could save
themsdlvesindividudly,” ex-
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plans Dennis Giancola, the marketing consultant who facilitates HTN.®
Elsawhere:

?In Michigan, 70 machine-tool manufacturers combine forces to pursue
vitd R&D in basc technologies a the Michigan Manufacturing
Technology Association; 21 firms edtablish the Independent Parts
Suppliers as a cooperative for marketing, qudity <standards, and
traning; and nine firms—four companies employing between 100 and
350 people and five employing up to 20 people—belong to the Northern
Michigan Furniture Manufecturers Network to share training in
continuous improvement.

?In Massachusetts, the Metaforming Network, five metalworking firms
each with 50 to 100 employees and annud sdes of $2 to $4 million, are
jointly developing environmentdly sound technology for reducing use
of solvents in pats cleaning. Alone, they couldn't afford the R&D
codsts, together, they can. To undertake the project, they received a
$30,000 grant from the Massachusetts Office of Toxic Use Reduction
and $10,000 from the Bay State Center for Applied Technology. Each
firm’s $5,000 investment leverages the whole: $65,000.

?The Oregon Wood Products Competitiveness Corporation encourages
secondary wood products businesses to find joint solutions to common
problems. exports, product development, marketing, and publicity. State
legidaion—QOregon passed two hills in its 1991 sesson that support
flexible busness networks—set up the agency to assst its 1,200 firms
employing 20,000 people to become “the finest, most competitive
vaue-added producer in the world.”

?In a rare threeeway arangement involving busness government, and
labor, the Garment Industry Development Corporation (GIDC) is a
nonprofit service center for New York City's $12 hillion appare
industry that directly employs 110,000 workers in 4,500 factories.
Besdes offering vocationd traning programs and marketing and
technology assgtance, in 1992 GIDC initiated Fashion ExportsNew
York, amed at expanding the city’s apparel exports.
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New Ideasin the Old South

BORN IN ATLANTA

At a large March 1988 meeting in Atlanta, Georgia, southern business
leaders and public policy mekers gather to discuss the hedth— or lack
thereof—of the region's manufecturers. According to the findings of the
Southern Technology Council (STC), a regiond consortium of dates, the
South had missed the glory days of the mid-1980s as it struggled to
overcome the recession d the beginning of the decade. With many jobs log,
exiging plants with ther aging technology and drinking skilled
workforce, couldn't compete. Public economic development policy had
been reduced to fierce loca competitions for the few new branch plants
offered by nationd firms.

In retrogpect, this meeting is a turning point in public sector
endorsement of flexible busness networks in the United States A critica
mass of the key actors in flexible networks on both the world and nationa
scene convenes a the conference in the hopes of adapting the Itdian
lessons esawherer  Itdian economists Sebastiano Brusco and Danidle
Mazzonis, firdhand witnesses to the revivd in northern Itdy; MIT
professor Charles Sabel, whose 1984 book, The Second Great Industrial
Divide, written with Michad Piore, focused attention on Itdy; and C.
Richard Hatch, amgjor policy adviser to Denmark, among others.

In his address to the meeting, Stuart Rosenfeld, then executive director
of STC, offers a compelling case for improving the region's manufacturing
base by helping smdl business

? Though vitd to the region's economy, smal and medium-szed firms
who often can't meet standards required by corporate suppliers, are a
rsk.

? As large firms downsze, they rdy more on smdl suppliers, whose
quaity and quickness become key factorsin overal competitiveness.
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? Governments—who do precious little for smdl firms—cannot
possibly help companies on a.one-by-one basis.°

Rosenfeld proposes interaction among firms to share the costs and risks
asociated  with  innovation and modernization:  “flexible  manufacturing
networks,” described as “new forms of interfirm collaboration.” The group
endorses the idea, setting in motion what would become dozens of pilot
programs throughout the South. STC describes seven of its North Carolina
pilotsin a January 1992 newdetter:

? They span the state geographicdly.
? They involve diverse technologies: joint development of a production

monitoring  sysem,  jud-intime  menufecturing, vendor  qudity
certification, environmenta marketing, and

R&D.

? Companies match the average network grant of $10,000 on a scale
from 50 percent to 100 percent.”

The STC report also does a roundup of other flexible network activities in
the South:

?The Horida High Technology Council wants to duplicate the
remarkably  successful  Technology Coast  Manufeacturing  and
Engineering Network in other sectors. pharmaceuticas, laser optics,
tool and die software, environmentd firms and minority defense
contractors.

? Alabama—with four target sectors. apparel, dectronics, metals, and
wood products—sponsors a certified metaworking  apprenticeship
program through a community college.

?In  South Caoling, Enterprise Devdopment, Inc, is “leveraging
resources a the Universty of South Caroling, Spartanburg, the State
Technicd Education System, the Southeast Manufacturing Technology
Center, and the Spartanburg
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Chamber of Commerce” It's launching a network chalenge grant
program with seed morey from the Appalachian Regional Commission.

?Kentucky has pilot projects in biotechnology and wood products,
including the 20 members of the Kentucky Wood Manufacturers
Network who will do joint market development and training.

?Mayland’'s Office of Technology Deveopment funds sx Regiond
Technology Centers and sponsors a network broker program, the people
who facilitate flexible business networks.

? In Virginia, a public-private task force, partly funded through the
date’'s Economic Development Depatment, plans two pilots, focused
on the wood products and furniture industries in Southdde, Virginia,
and defense contractors in the north. And, of course,

? Arkansas, in this issue reporting on the Arkansas Industrial Network
Project, which trains network brokers.

A SYMBOL OF HOPE IN ARKANSAS

Commemorative Wood, Inc., desgns, produces, and distributes “A Symbol
of Hope'—literdly. The five-company firm sdls a specia product by that
name a s0lid oak plague with photo, political highlights, and the sSgnature
of native son Bill Clinton, commemorating his eection as 42nd president of
the United States.

But Commemorative Wood, born just two weeks after the 1992
presdential dection, is not just a plague producer; it is an excelent
example of a smdl, flexible busness network that comes together to exploit
a paticular market opportunity. Alone, none can produce the final product;
together, they can. A wood shop in Arkansass Ddta glues together
previoudy discarded scrap pieces of oak to form a blank. Another shop cuts
the edges. In centrd Arkansas, a printer prints the atwork that a
menufacturer in the western pat of the dae applies and finishes.
Commemorative Wood in Little Rock is the digtributor.
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The tie-in to Clinton is not gratuitous. He had been briefed on Emilia-
Romagna by Rosenfdld; Richard Hatch; and Mary Houghton, presdent, and
Ron Grzywinsi, char, of the Executive Committee, Shore Bank
Corporation in Chicago, the most successful economic development bank in
the United States. (Houghton and Grzywinski were dready working with
Clinton in seting up the Southern Deveopment Bank Corporation in
Arkadelphia) In the late 1980s, as governor, Clinton took time on a trip to
Europe to spend two days in northern Itdy, and saw Emilia-Romagna's
success for himsdf. He dso had a long-ganding interest in manufacturing
issues, participaing in numerous corferences and seminars. In 1987,
Rosenfeld, as executive director of the Southern Technology Council, had
invited Clinton to be the opening spesker a the Southern Legiddive
Conference Annuad Mesting, which featured manufacturing policy issues.

When Hatch travded to Magnolia in southwest Arkansas to tak with
metalworkers about garting a network, he was joined by John Ahlen, the
presdent of Arkansass Science and Technology Authority (ASTA).’2
Clinton asked Ahlen to go on the trip. A grant to the Southern Technology
Council from Winthrop Rockefdler Foundation helped ASTA play its
public sector role. Between November 1990 and March 1991, ASTA, in
conjunction with the Southern Technology Council, sponsored three two-
day “Seminars in Manufacturing Networking,” training sessons atended
by 30 potentia network brokers. By early 1992, it had awarded six network
chdlenge grants—the companies put up the other haf of the money— in
the wood products, metas, and chemical industries.

One cornerstone of Arkansass flexible busness activity is the
Metaworking Connection, a joint venture involving 67 companies, with an
average of 11 employees each, and three universties located in an 18
county area in a 100-mile radius. Two directors of economic development
a Southern Arkansas Univerdty, one in Magnolia and one in Henderson,
spaked the network, after medting Rosenfdd and Hatch. “Clayton
[Franklin, the other director] and | were going to a meeting in northeast
Arkansas. We drove together for a few hours and talked and connived and
darted hdlucinating until we
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sad, ‘Let's do it; so we did,” says Bob Graham, the Magnolia campus
economic development executive director.

Among the Meadworking Connection's achievements is a Youth
Apprenticeship  Training Program (Clinton attended the kick-off dinner)
that addresses Arkansas's urgent skills problem. By the year 2000, 83
percent of the state's tool and die makers will be gone. To counter this
trend, the program provides high school sudents with academic credit
while they work on the shop floor. The Metalworking Connection aso:

? Shares a process cgpability information system, which profiles exactly
wha machine and worker cgpability exids in the stai€'s metdworking
industry;

? Has undertaken a group assessment of collective purchase of dl
insurance with savings estimated a 25 to 30 percent, and dready
collectively buys hedth insurance; and

? Has begun implementation of a Jud-inTime Supplier program,
linking mgjor buyers in the network.

Clarksvilles Gerdd Siokes, president of Arkansas Technology, Inc.,
goplies the network idea interndly. As pat of his new production
organization, he includes firms that plug holes in his company capdbilities.
“This has dlowed Stokes to concentrate his firm's effort on what it does
best—design, engineering, and marketing, to produce the very best
product,” writes Rosenfeld.’® “The new network of eight frms has renamed
itsdlf the Arkansas Technology Manufacturing Network.”

In Phillips County, eight companies, including two chemica companies
and two food producers, name themsdves Delta Safety Network to jointly
provide their workers with safety training. In Arkadephia, Brian Kdley of
the Arkansas Enterprise Group is the spark plug for a cooperative network
for amdl fores products firms in south Arkansas, which eventudly folds in
with the Arkansas Wood Products Trade Group. The Trade Group draws
from Arkansas's 700 companies in the secondary wood products industry,
employing more than 17,000 people.
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Sandra Miller of Winrock Internationd, the foundation that helped get
the trade group off the ground through the Arkansas Rurd Enterprise
Center'®, was amazed a the results of the group's firs survey of its
members. “I never would have guessed in a million years tha worker’'s
compensation is the number-one issue for the secondary wood products
indugtry in Arkansas,” she says. Thirty-eight of the firms have darted a task
force to assess dternatives, including sdf-insurance, and evauate proposed
legidative reforms,

In Little Rock, the Woodworkers Manufacturing Network, seven
minority-owned  firms—design, maketing, enginering, and  cabinet
buildng—are in a joint venture to build a high-tech router. CNC (computer
numericaly controlled) devices are the core high technology for many
mechine-based indudtries. they provide precison, which is wha high
skilled labor is al aout. The god is to poduce the router a a cost in the
$30,000-t0-$70,000 range, considerably less than the $200,000 turnkey
sysem currently on the market. The technology will provide access to a
new market and a new product line the 32-mm cabinet industry for which
the network will supply components. They're even conddering sdling the
router technology itsdlf to other firms like their own.”®

The redly good newsisthat Arkansasis not donein its efforts.

NORTH CAROLINA’S SUCCESSFUL PILOTS

The combination of Rosenfeld's unusud commitment and taent and the
economics of North Carolind's industries has produced an unusudly rich
st of flexible busness networks. North Carolina produces 60 percent of
U.S. hodery products, grossing $1.5 billion in annuad shipments. Of the
date total of 11,000 firms, 82 percent employ 100 or fewer people. More
than hdf of the hosery firms are based in North Carolinds Catawba
Vadley. In other words, small companies produce most of the U.S. domestic
hosery output. So the hodery indudry is a logicd target industry for one of
the pilots Rosenfeld proposes at the 1988 Atlanta meeting.
After aseries of disgppointing starts, the program beginsto
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move when some company owners assume leadership roles in the fledgling
networks.

Bill Wyatt, a retired apparel firm owner with 35 years experience, is a
good example He offers to be the North Carolina Sewn Products
Network’'s unpaid broker or coordinator. “I had been involved in
networking before by subcontracting with a company that had a series of
mills that worked for them,” Wyait recdls. “l saw [that] it  built busness.
It took business that one firm couldn’'t handle, like a big order, [and gave it
to] anetwork that could handle [it].”

In the next five months, the network codesces. A criticd mass of firm
leaders, a committed broker, and a clear project al come together. They
decide to offer their services through a Capabilities Directory, which
combines their collective resources for prospective large cusomers. The
directory adso facilitates the network’s ability to subcontract between one
another. The directory is introduced at the September 1991 Bobbin Show in
Atlanta, the annua industry event.

The Sewn Products Network is not the only one to form out of Ro-
senfdd's initistive. Randdl Williams, presdent of Advanced Febrication
Technology, Inc., is the spark plug for the North Carolina Precison Meta
Fabricators Association (NCPMFA). In a February 1989 presentation, U.S.
Amada, a mgor supplier of equipment to the industry, warns that the region
iIs becoming “technologicdly unqudified” In response, Williams cdls a
meeting of sheet meta fabricators and educators to launch the NCPMFA.
Its initid objective is joint training. It takes a few months time, but in
November of that year, North Caolinas firs date-of-the-at training
facility opens, usng equipment donated by U.S. Amada. Two years later, a
mgor traning center for the shet metd indudry is complete, rivded by
only three other facilitiesin the United States.

Not dl the pilots ae successful, however. The Compostes Industry
Network, a codition in the eastern North Carolina boat industry, ill
druggles to cryddlize a year ater a November 1990 symposum
introduced 77 firms to the idea The Component Manufacturers Network,
another group, seems destined to succeed when
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it begins with wha looks like an ided st of initid conditions but
eventualy founders when members ae unable to agree upon a clear
business need.

AN ASSOCIATION BECOMESA NETWORK

Perhaps the most successful pilot is the Catawba Vadley Hosey
Asociation (CVHA), a 30-year-old trade association that transforms itsdlf
into a flexible manufecturing network. By credting a network within a
network, it marries high-tech competitive-edge technology with its low-tech
indudry.

Although the CVHA as a whole is big—it has 275 members, including
115 hosey mills and 160 indusiry suppliers—each member is quite small.
“The typicd CVHA mill is smdl, has no industria engineer on gaff, and is
often unable to afford in-plant training.”’® This makes the network ripe for
its fird initiative an indudrid engineering and employee training assstance
center. Since this word-of-mouth indudry documents very little, in-plant
training curricula become a high priority. Next, the network tackles cods
reducing telephone and hedth care costs through pooled buying. In another
counter-intuitive  but cost-effective move, CVHA chooses a sdf-funded
plan, managed by a third party, which yieds the members 30 to 40 percent
savings on hedth insurance.

The third initigtive is the mos daing—and the most potentidly
lucrative. It solves the “10-day delivery problem,” which most U.S. hosery
customers now demand of thelr suppliers. The supplier no longer controls
the supply; the customer does by refusing to warehouse inventory, and by
ingsing on buying virtudly on demand. To even process orders requires
EDI, meaning that people can submit their orders dectronicdly and that
order satusistrackable a dl times.

The 1950s and 1960s machinery used in these North Carolina firms
indicates the depth of the problem. Machines now worth $1,200 to $1,500
have to compete with $35,000-t0-$40,000 state-of-the-art models. These
Italian and Jgpanese engineering marvels
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are worth it: they triple production and reduce peattern change time from
hours to minutes. The promise of quick response opens up new posshbilities
for manufacturing cepacity sharing. This leads to TEEMS, software
produced by a flexible business network within the CVHA network.

A TEAMNET IN A TEAMNET

TEEMS (Textile Effidency Engineering Monitoring Software) is a
“production monitoring system which can be inddled in hosey mills
utilizing old and/or date-of-the-at hosery knitting machines” It “dlow([g]
the introduction of date-of-the-art technology in hosery mills one step a a
time” With a target price of $6,000, the software will be much more in the
range of CVHA members than the currently available $30,000 products.

TEEMS is a joint venture of Digitd Eyes Company, a sysems
integration firm, CVHA, and STC. Digita Eyes presdent Stephen Cowan is
the spark plug. He convinces CVHA and STC of the vadue of his idea when
they redize that the technology can bendfit dl knitting firms—large and
snal. Cowan works closdy with Dan . Louis, the CVHA daff member
who developed the in-plant traning curricula, and with CVH A’s 24-
member Knitting Technology Committee. Together, they design, deveop,
manufacture, ingal, and market TEEM 5?17

“Steve Cowan.  redized he did not have the capability to conplete the
TEEMS project for CVHA on his own,” write Willian Meade and Ray
Daffner’® “He lacked the programming expertise required to develop the
full range of software and the dectricd engineering skills to develop the
data collection devices. =~ [So he] decided to use a network to create
TEEMS, identifying firms with unique and complementary <kills These
partners required minimd initid investment to participate.”

Computer Strategies, a locd four-person software engineering firm,
develops the TEEMS software platform in exchange for future revenues.
For asmal retainer, Eridani, aloca two- person eectrica
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enginering firm specidizing in desgn, puts together a proprietary data
collection product. It keeps the exclusve manufacturing rights in exchange
for Digitd Eyes having the excdusve maketing rights. As a result, an
edtimated $100,000 software development project requires just $40,000 in
actual cash. And it is quick. It takes just a year from the product concept to
the firg ingdlation. The target price is more than met: CVHA members @n
license the program for $1,000; nonmembers can license it for $2,500.
Fird-year revenues are estimated at $500,000, quite a hedlthy return on the
investment. According to CVHA members, mos mills will initidly ingdl
TEEMS on 20 to 30 machines, gradualy moving it to al their machines

The next project is to st up the Manufacturers Bulletin Board,
proposed by Paul Fogleman, CVHA'’s executive director: “It is not unusua
for a large hodery mill operator to wak into the plant on Monday morning
and find a message from a mgor retall cusomer inquiring about the ability
to complete a potentia order of 50,000 dozen socks within 10 days.... The
system we propose will enable a greige goods mill [the fird in the vaue
chain which knits product from raw yarn] to notify dl CVHA members.  to
determine their available production capacity. and offer it.”

AN  ENCYCLOPEDIA OF FLEXIBLE NETWORKS— I[N
HYPERTEXT

Northwest Policy Center publishes as close to an encyclopedia of

basic information about U.S. manufacturing networks as weve seen: it's
upbesat, informative, and thought-provoking, and it's avaladle only in
hypertext!’® It indudes a directory of the key players in the flexible
manufacturing network world and such wisdom asthis:

? The competitive disadvantages of smdl firms “provide the mogt
powerful retionde’ for flexible networks. When you're smdl, you have
no time to think about new markets and product development; limited
access to new technology; and low productivity.
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?The “three sne qua nons’ of networks: (1) network brokers, the spark
plugs who guide the networks into exisence, (2) “chdlenge grants’
smdl amounts (usudly $10,000) of public sector money that companies
match; and (3) a “god definition process’ by which the companies in
the network commit to a mutualy beneficia purpose.

?The private sector, not government, drives these networks, which
ultimately limits public sector involvement.

?Not every country’s experience with networks has been an unqudified
success The Audrdian clothing industry, with its labor-intensve
higory of smdl firms serving as subcontractors, raises serious questions
about “ severe exploitation of the home-based workforce.”

The 1992 Catalog of U.S Manufacturing Networks,?® compiled by
Gregg Lichtenstein and published by the Nationd Indtitute of Standards and
Technology (NIST), is an excelent, thorough source of examples. These
models are changing the face of Americas smal businesses. What makes
them work?

Five Principles of Flexible
Business Networks

Hexible busness networks combine independence with interdependence.
They pool resources and capabilities to obtain the benefits of scde and
diverdgty. By cooperatiing, sndl firms can play effectivdy in the globd
market. Ther flexibility and swift respongveness to change provide a
globa competitive advantage. Network flexibility comes from many smdl
entrepreneurs able to make quick decisons and to act immediady to
accommodate change. These benefits goply not only to manufacturing
networks, but aso to busness networks of dl descriptions, whether
product-based or service-oriented.
In Flexible Manufacturing Networks: Cooperation for Competi-
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tiveness in a Global Economy, a prescient 1988 pamphlet, Richard Hatch
describes the phenomenon this way:

A flexible manufacturing network is a group of firms that cooperate in
order 2to compete—that collaborates to achieve together what each cannot
aone”

Evey flexible busness network definition weve seen contans the
cooperaion/competition dudity in some form. ‘A network is the
cooperation and the mechanisms of cooperation that dlow a smdl company
to compete successfully with the best of the large” Demmak’s legidation
reads.

1. UNITED BY THE COMPETITIVE PURPOSE

Fexible busness networks must have a clear, common purpose that al
participants ascribe to, the first criticd success factor. “Joint solutions to
common problems’ is a popular dogan in the movement, and an gpt one for
this criticd cadytic dement of teamnes purpose. Regardless of the
specific reasons why competitors cooperate for common benefit, which
vay as widely as the types of busness, some particular purpose represents
the core of every network.

Broadly spesking, business networks tend to organize ether verticdly
or horizontally. Vertica networks integrate the parts of a process, product,
or product line, like ACEnet. Horizonta networks gain benefits of scae and
flexibility, such as the Medworking Initigtive. Networks-of-a-kind are
especidly common among smdler busnesses while larger firms typicaly
look for product and process complements.

Networks may satisfy more than one business need. The most common
purposes for networks are:

?2Joint marketing;
?Industry-specific training programs,
?Technology trandfer;



? Sharing expendve equipment; and
? Bulk buying.

The chart provides amore detailed list of reasons why business networks
come together.

Business Reasonsto Networ k

Marketing - Co-marketing/pool sdling

? Market research

? Common needs assessment
? Common brand

?

Export servicesinternationd offices

Traning »Specidized and expert trade kills
? Basic trade/professond skills
? Generd ills

Resources  Purchasing/pool buying
? Common stock/warehouse
? Vendor coordination
? Specidized equipment

? Professond services
R&D »Joint product/service development
? Joint process development
? Shared research and innovation

? Technology transfer and diffusion
Qudity “Joint quality program

? Benchmarking

? Shared interna standards

? International standards certification

2. INDEPENDENT SOVEREIGN COMPANIES

Network members must be independent, the second critical success factor.
Networks thrive in the chalenging dynamic of co-opetition. The basic units
of networks are independently incorporated firms, whether smdl craft
shopsin Italy or woodworkers who partner to

14
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build a state-of-the-art spray painting facility in Bemidji, Minnesota.

“Networking is not about giving up indegpendence. The smdl company in
a nework is ill an independent sovereign company,” says Nidsen
emphaticdly.?> Smal busnesses wherever they ae highly vaue
independence. This is a source of great strength in networks, and is aso, of
course, a source of great weskness. When there ae not strong
countervailing cooperative forces, competition can split networks gpart.

Enterprises are classic components of networks. they have a life separate
and apat from the network. They are sdf-reiant. Like a PC, when the
network goes down, loca work gill gets done. However, independence is
only part of what leads people to see a network. When “independents’ link
“interdependently,” they generate aviable flexible form.

3. LINKING SOVEREIGNS

Networks must have many chands of communications and rich
relationships among members, the third critical success factor. While
purpose motivates, connections between members put the network into
motion on a day-to-day basis.

Many people associate “networking” only with  people-to-people
connections. A rich sat of persond interconnections is a sne qua non of
successful business networks. In the computer world, “networking” means
the physcd methods of dectronicdly connecting distributed places of
work. This underscores an important attribute of networks. the existence of
rel channds of communicaion between membes In networks,
communicetion is essentid, and time-consuming. Technology connections
are critica, whether low or high tech. (Even a telephone tree is a technology
drategy, abeit a low-tech one today.) Facilitaing effective and efficient
interaction is of critica practica importance.

Biologicd metgphors suit networks well, even better than mechanical
ones. Networks naturaly start smal and grow over time.
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They grow through communications, diverse interactions around common
concerns, and the degpening of relationships, person to person and firm to
firm. Different people and different cultures communicate differently. Y,
dl communicate. Information, like oxygen, is in the lifeblood of every
network, coursing between its members.

4. MULTIPLE LEADERS, PRIVATE AND PUBLIC

Networks must have more than one leeder, the fourth critical success factor.
By its nature, a flexible manufacturing network has many leeders. Firg,
there are the business people who represent the firm members, individuas
who gt a the top of ther own firm's totem pole, whatever its size. Then,
there are the network brokers, technica consultants, government agency
representatives, and retired industry leaders who help a network through
some of its growth pains to sdf-motivating cooperation.

Private sector leadership is criticd to network success, according to
people who have successfully catalyzed networks as well as those who have
faled. Without direct business leadership, networking programs, whether
publicly or privatdy dimulated, adways fal. Yet, without some outsde
support, it is often difficult for a private group to edablish the requisite
common ground that leads to a viable network. So, besdes multiple
individua business leaders in a network, networks dso often involve
brokers, consultants, and other public, nonprofit, and educational leaders.

5. PLUGGING IN AT MANY LEVELS

Successful networks must hook in a a vaiety of leves within the larger
economic sysfem. In flexible manufacturing networks, the fundamenta
commandment is to respect the integrity of every member firm. At the next
leve, the network as awhole must func-
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tion as a coherent system. Fndly, a the levd of many networks
functioning in a region, the whole st of networks becomes an economic
drategy. Large-scae dynamics can help networks flourish or leave them to
wither and die. Systemic integration across levels depends upon respect for
the systems involved.

We remember vividy the excitement of JeanPiere Pdlegrin, the
French economic development officid who came to the John F Kennedy
School of Government a Harvard for a few months to study American
manufacturing networks. He sat in our Networking Inditute office in the
fdl of 1991, mavding a the wider world of networks beyond the
boundaries of flexible manufacturing networks that we have been
researching and reporting on since the late 1970s. We, in turn, have him to
thank for degpening our knowledge of the internationd flexible
manufacturing network community, which we see as the most dramatic
business networking development of the last decade.

Watching a Paradigm Shift

In the broad view, the flexible manufacturing movement is a spontaneous
devedlopment in the world economy. It exemplifies the larger trend to
networks a dl levels. We catch a rare detalled view of jus how a new
paradigm emerges as we trace the multileve threads of the story.

It begins in Emilia-Romagna in the 1970s. Inspired by the Italian success,
Denmark in the late 1980s desgns a plan to cadyze *“sportaneous’
networking. Denmark’s success in adapting the Italian modd in turn leads
to adoption of the ideaiin other parts of Europe and the United States.

In 1984, MIT economis¢ Michae Pore collaborates with politica
scientist Charles Sabel to produce The Second Industrial Divide, where they
provide an economic context for the phenomenon and coin a new term:
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“Hexible specidization”—the emergence of loosaly connected smdll
economic units in the emerging wave of economic activity.

C. Richad Hach is a cadytic node in the flexible manufacturing
network world. Because of his love of race car driving, Hatch, director of
the Manufacturing Network Project at New Jersey Indtitute of Technology,
happens to be living in Ity when the “Third Itay” begins to bloom. Also a
motorcycle enthusast, Hatch runs a specidized metaworking company in
Modena, Emilia-Romagna, thet is part of a flexible manufacturing network.
Hatch lives the experience, undersands the phenomenon he is observing,
and soon exports his knowledge.

After returning to the United States, Haich leads the first U.S. study tour
to Emilia-Romagna, sponsored by the German Marshdl Fund, and does the
smind 1988 dudy of the Emilia-Romagna networks for the Corporation
for Enterprise Development. Hatch is dso indrumenta in conveying the
Itdian lessons to the Danish government, and the Danes are subsequently
helpful to the date of Oregon and other networking efforts in the United
States. In 1992, Hatch designs Oregon’s Network Broker Training Program
and completes a NI ST-sponsored manua on broker training.>

If people mention Hatch’'s name in the fird breath of the U.S. flexible
manufacturing network movement's “Who's Who,” then Stuart Rosenfeld’'s
is the second. “He's the leader of the movement from a convening sense”
says Anne Hedd, a key node in the network and an expert in the transfer of
learning internationdly. She describes Rosenfdd as a “pralific, prodigious
worker who connects everyone naionaly while doing fieldwork.”

Before sarting her Center for Learning and Competitiveness®® Heald
was a the Geman Marshal Fund, where she sponsored a number of
semind projects. The Fund had a longtime intdlectud interet in the Itdian
“miracle’ because of the foundation’s director of programs, Peter Weitz,
who had done his dissertation research in Itdy. Like Hatch, Weitz had
sudied the Emilia- Romagna renaissance.

In 1986, Heald funded Hatch's proposa to bring a delegation of
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Itaian experts to the United States. The meseting, held a New York Port
Authority, brought together many early leaders in the dready bubbling
network in the United States, and was followed by five regiond seminars
that firmly planted the idea around the United States.

A year later, Hedd funded Hatch's proposa to lead a group of Americans
interested in manufacturing on a dudy tour of EmiliaRomagna That trip
proved to be cataytic in spreading the idea to the United States. It included:
Mary Houghton and Ron Grzywinski of the South Shore Bank in Chicago,
who caried the idea back to Clinton; Bob Friedman, now char of the
Corporation for Enterprise Development and an early convenor of the
movement; Bob Coy, who under then Pennsylvania secretary of labor
Harris Wofford developed the Manufacturing and Innovation Network that
endbled firms in four diverse indudtries in the dae to assess their globd
competitiveness, and Brian Bosworth, a public policy expert on interfirm
cooperation, who has worked on nearly every mgor network project in the
United States.

Oregon’s legidative initiatives are direct outcomes of that trip. In its 1991
sesson, the date legidaure passed two bills that mandate formation of
busness networks, one under the leadership of Semator Wayne Fawbush,
and the other under then Spesker of the House and now Portland mayor
Vera Katz. Sparked in pat by the crigs in the timber industry, known
nationdly through its famous northern spotted owl controversy, both bills
encourage the creation of neworks of firms and authorize funding of
network broker training.

Big changes often appear “suddenly” because processes of many little
changes reach some criticd mass. The new economic order is being built
one team, one company, one network at a ime. Individudly, these are often
dow processes, sometimes panfully so. As more boundary crossng
teamnets assemble, the smultaneity of many dow processes begins to show
rather rapid large-scde change. Feedback from the larger environment in
the form of examples of success and falure heps new networks form fagter.
It is this whole system that develops over time into a new, hedthier, more
flexible economy.



