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Where We Stand:

Chapter 7
Public Policy and Technology

The science and technology policy of the U.S.
Government has traditionally been concerned with
basic science, health, energy, agriculture, and de-
fense. It has been described as big science deployed
to meet big problems'and as mission-oriented
rather than diffusion-oriented.” With few exceptions
(the most important being agriculture and civilian
aircraft), U.S. Government policy has not been
directed toward helping private enterprises make
commercial use of advances in technology. Only
recently, as it became painfully obvious that one
U.S. industry after another was losing technological
leadership, have U.S. policy makers given serious
thought to a different approach. Some changes are
occurring, and of these, some are real departures
from the past. But they have been made in a
piecemeal, ad hoc fashion. No comprehensive set of
government policies has yet been adopted to pro-
mote the use of technology for better performance in
manufacturing.

The Federal Government undertook atruly novel
venture when it went halves with the semiconductor
industry in the Sematech R&D consortium, which
seeks to improve the manufacturing process for the
industry. Other government-supported R&D consor-
tia have been considered (e.g., to promote R&D for
advanced television systems). Repeatedly, Congress
has enacted laws that urge the 700-odd Federa
laboratories to make their research results more
accessible to industry, and to undertake new R&D
projects designed and operated in collaboration with
industry. In establishing Engineering Research Cen-
ters in 18 universities, the National Science Founda-
tion hopes to forge stronger links between academic
engineering research and training and the world of
industry. NSF is also encouraging U.S. scientists
and engineers to acquaint themselves with research
results coming out of Japan, and to foster the flow of
technology from Japan to this country. A growing
number of States are establishing industrial exten-
sion services to bring best practice technology to
smaller manufacturers, and the U.S. Government is
taking some initiatives in the same arena.

These programs represent deliberate actions by
Federal, State, and local governments in the United
States to improve the use of technology by U.S.
manufacturers. Other government actions, also in-
tended to improve industrial performance, work
more indirectly. Among these are tax policies, such
as the present tax credit for increased R&D or the
past program of rapid depreciation for capital
investments in up-to-date plant and equipment.’
Laws protecting intellectual property (e.g., patent
and copyright laws) are intended to reward innova-
tion and thus to foster technological advance.
Finally, Federal policies adopted for national goals
other than international competitiveness may still
affect it indirectly. One of these is antitrust law and
enforcement.

The following sections describe and analyze
government programs and policies as they existed in
1990 from the standpoint of their effect on U.S.
manufacturing technology. Chapter 2 of this report,
analyzing policy issues and options, discusses pro-
grams and approaches that Congress might wish to
consider for the future.

INDUSTRIAL EXTENSION

In the United States, government technical and
financial assistance to small and medium-sized
business is patchy and thin. Federal programs do not
begin to compare in size to the $31 billion per year
that the Japanese national government pours into its
combined program of direct loans and technical
assistance to smaller businesses—not to mention the
added contributions from prefectures, cities, and city
wards, plus the $56 billion in guaranteed loans for
small firms underwritten by government institu-
tions.”

The U.S. assistance programs are not only much
smaller than the Japanese but also more hit-or-miss.
Every city in Japan and most rural towns have their
industrial halls, or federations of small business, or
chambers of commerce, dispensing technical help
along with plentiful funding for purchase or lease of

1Alvin M. Weinberg, Reflections on Big Science (Oxford: Pergamon Press, 1967).
2Henry Ergas, ' Does Technology Policy Matter? Technology and Global Industry: Companies and Nations in the World Economy Bruce R. Guile

and Harvey Brooks (cd.) (Washington, DC: National Academy Press, 1987).

3Discussion of tax policies affecting R& D and capital investment isinch. 2.
4For a description Of Japanese national government programs to assist smaller businesses, see ch. 6.
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the latest production equipment. Japan is blanketed
with government or quasi-public institutions at the
service of small and medium-size enterprises. In the
United States, a small manufacturer in need of
technical advice is lucky to find a State or local
agency capable of providing it, much less a Federal
program that fits his needs.

Small firms form a sizable minority in U.S.
manufacturing. Some 358,000 small and medium-
size firms (defined as those with fewer than 500
employees) account for 98.8 percent of all manufac-
turing enterprises, and 35 percent of the manufactur-
ing work forces According to one estimate, these
small firms represented 21 percent of value added in
manufacturing in 1982.°However, employment may
be a better gauge of the contribution of small firms
to manufacturing, since wages are the major compo-
nent of value added and wages are lower in small
manufacturing firms than in larger ones.

Many small outfits are suppliers of essential
materials and parts for large manufacturing firms,
and they are especially important in metalworking—
the fabrication and machining of metal parts. Over
94 percent of the firms in five major metalworking
industries are small plants with fewer than 100
employees."How well these firms do their jobs
affects the cost, quality, and marketability of major
products from kitchen appliances to automobiles to
bulldozers, drilling rigs, and jet airliners. Small to
medium-size metalworking firms are also the heart
of the industries making production machinery,
from tools, dies, and jigs to block-long papermaking
machines. In other words, the technological upgrad-
ing of small and medium-sized manufacturers has
nationwide economic implications.

Many of these firms need technological upgrad-
ing. This does not mean that small factories need to
install 21st-century computer-integrated manufac-
turing systems. It does mean they need to acquire
up-to-date equipment, train people to use it well, and
organize work efficiently. Getting best practice
technology out to all corners of U.S. manufacturing

is not easy. Owners of small manufacturing firms are
often too busy doing a dozen jobs to find out for
themselves about technology improvements. Many
do not have their own manufacturing engineers,
because the engineers cost too much, or are not
needed full time, or are unavailable in out-of-the
way places where some manufacturing plants are
located. Consulting engineering firms are usually
more geared to serving large clients than small ones,
and many small manufacturers don’t trust their
ability to find a consultant who will tailor his advice
to what the manufacturer needs rather than what the
consultant has to sell. Vendors of production equip-
ment can be good sources of technical advice, but
often they fall short of what is needed, especially in
adapting software to fit particular firms' require-
ments and in training workers to use the equipment.
According to one director of a State industrial
extension service, you can't just throw in a computer
and read the manual-you have to train people.
“We've had lots of companies with computers in
their closets. ” Finally, financing is the biggest
hurdle for many small manufacturers. A small firm
is less likely than a big one to have the contacts or
track record needed to get loans or otherwise raise
money for modernization, and financing is often
more expensive for small firms.

Federal Programs for Technology Diffusion to
Small Manufacturers

Recognizing the gaps in technology diffusion to
small and medium-size manufacturers, Congress has
recently created new programs of technical assis-
tance to smaller firms. The Federal effort is still quite
limited, however, and there are no Federal loan
programs specifically aimed at promoting the adop-
tion of new technologies by small manufacturers. In
fiscal year 1989, financial aid administered by the
Small Business Administration amounted to $47.3
million in direct loans (which are available only to
disadvantaged people) $3.6 billion in loan guaran-
tees, and a contribution of about $150 million to two
quasi-public financing agencies for small firms. This

5The State of Small Business: A Report of the President (Washington, DC: U.S. Government Printing Office, 1989), table A.15,., = and table

A. 17, pp. 84-5. The

Japanese sector is more heavily weighted toward smaller fins, establishments with fewer than 300 employees are 99.5 percent of

all manufacturing establishments and employ 74 percent of the sectoral work force.
6Joel Popkin & CO., “Small Business Gross Product Originating: 1958 -1982,” contract report to the Office of Advocacy Small Business

Administration, cited inibid., p. 31.

7In 1986, there were 134,700 enterprises i, the five major 2-digit metalworking sectors, Fabricated Metal Products, Machinery except Electrical,
Electric and Electronic Equipment, Transportation Equipment, and Instruments and Related Products (SIC 34-38), and of these, 126,700 were small

enterprises with fewer than 1(X) employees. Ibid., table A.18, pp. 86-87.
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aid is given to al kinds of small and medium-size
firms (most small businesses are in retail trade and
other services) for al kinds of purposes which may
have little to do with improving technology.

The biggest U.S. Government program promoting
technology advances in small manufacturing is the
Small Business Innovation Research (SBIR) pro-
gram, established by Congress in 1982.°Under this
program, Federal agencies with R&D budgets of
more than $100 million per year must set aside 1.25
percent to help small and medium-size firms com-
pete for Federa research contracts and support these
small firms in bringing their R&D results to the point
of commercialization. In 1987, 1,276 small compa-
nies were awarded $350 million to do R&D work for
11 Federal agencies. The first phase in the SBIR
program is feasibility studies of promising ideas
(2,189 awardsin 1987, for atotal of $109 million);
the next is development of the ideas with the greatest
potential (768 awards, $241 million). SBIR does not
fund the final stages of bringing a product to market,
but the Small Business Administration does help
firms that have gained a place in the R&D program
find private financing for commercialization.

SBIR has been given high marks for funneling
Federal R&D money to small fins, and for helping
young, innovative companies develop advanced
technology products.’Most of the projects are in the
areas of defense, health, and energy, where Federal
R&D is concentrated but where commercial possi-
bilities are often limited. The program has been
especialy helpful, however, in at least one commer-
cially oriented field-biotechnology .10 What SBIR
does not do, and was not designed to do, is give best
practice technical assistance to the great majority of
small manufacturing businesses, which are not
involved in the development of products or proc-
esses at the frontier of advancing technology.

The Small Business Administration runs a few
programs that dispense business management and

marketing advice to the ordinary small company
(which, as noted, is most often in services or retail
trade). One of these is the counseling and brief
workshops on business management offered by
volunteers, the Service Corps of Retired Executives
(budgeted at $2.5 million). Another is the Small
Business Development Centers, mostly located on
university campuses, which provide counsel from
faculty or students on particular problems, some of
which may be technical. There are 53 such centers
nationwide, in al but four States; about half their
funding comes from the government ($45 miillion in
fiscal year 1989) and the rest from the universities.
Useful as these programs are, they are not focused on
the choice and use of technology in manufacturing.

Federal programs that concentrate on improving
manufacturing fins' use of technology come down
to a very few. The oldest and largest is the
Manufacturing Technology (ManTech) program of
the Department of Defense, funded at $175.5 million
in fiscal year 1990. ManTech was created to
encourage the development and use of innovative
manufacturing technologies, and thus strengthen the
U.S. defense industrial base. The program is directed
to large companies as much as small ones, and is
concerned with production of military goods. Most
of the ManTech money goes to large defense
contractors, often for rather narrow projects promis-
ing near-term savings. 11 However, some ManTech
projects have brought forth new manufacturing
technologies of broad importance, civilian as well as
military. Numerically controlled machine tools were
developed in a ManTech project. More recent
projects with possible commercial applications in-
clude work on near net shaping of metals and
computer integrated manufacturing systems.

If the funding for ManTech programs (varying up
and down from $130 million to $200 million in the
1980s) seems a minuscule portion of the Defense
Department’s $40 billion R&D budget, it looms very

8The Small Business Innovation Development Act of 1982 established SBIR.

9Comptroller General of the United States, General Accounting Office, |mplementing the Small BUSINESS Innovation Development Act—The First
2 Years, GAO/RCED-86-13 (Washington, DC: October 1985);A Profile of Selected Firms Awarded Small Business |nhovation Resear cFunds,
GAO-RCED-86-113FS (Washington, DC: 1986); Effectiveness of Small Business innovation Research Program Procedure<GAO/RCED-87-63
(Washington, DC: 1987); Small Business Innovation Research Participants Give Program High Marks, GAO-RCED-87-161BR (Washington, DC:

1987).

104§, Congress, Office of Technology Assessment, New Development in Biotechnology: U.S. Investment in Biotechnology, OTA-BA-360
(Springfield, VA: National Technical Information Service, 1988). OTA found that **SBIR funds are one of the few sources of direct Federal support

for appliedresearch and development.

1Manufacturing Studi€s Board, Manufacturing Technology: Cornerstone of a Renewed Defense Industrial Base (Washington, DC: National

Academy Press, 1987).
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large compared to Federal spending for manufactur-
ing technology on the commercial side-especially
diffusion of technology to small manufacture.
Technology diffusion programs include the 28-year-
old Trade Adjustment Assistance, and the newly
minted Manufacturing Technology Centers (MTCs),
created in the 1988 trade act and operated by the
National Institute of Standards and Technology
(NIST, formerly the National Bureau of Stand-
ards).”

Trade Adjustment Assistance (TAA) for firmsis
open only to companies that can show they were hurt
by imports.”It has usually been funded at about $15
to $16 million per year but in recent years its
prospects were uncertain (the Reagan Admini-
stration repeatedly proposed to abolish it) and its
funding was cut. In fiscal year 1990 it received $9.9
million in new and carryover funds. Nevertheless,
until 1988 TAA was the major Federal program
giving one-on-one technical assistance to small and
medium-size manufacturers. The TAA program also
gives advice to its clients on such things as
marketing and advertising, inventory control, and
financial management. Help is provided by 12 small,
regional, non-profit centers that act, in effect, as
industrial extension agencies.

The new Manufacturing Technology Centers are
charged generally with transfer of advanced technol-
ogy to industry, with special emphasis on U.S.-based
small and medium-sized manufacturers. The law
directs the centers to make new manufacturing
technology ‘‘usable’ to these smaller firms; ac-
tively provide them with technical and management
information about manufacturing; establish demon-
stration centers for advanced production technolo-
gies, and, for small firms with fewer than 100
employees, make short-term loans of advanced
manufacturing equipment. So far, three federally
funded Manufacturing Technology Centers (in Troy
NY, Cleveland OH, and Columbia SC) have been
established in the United States and three more are
planned. The three existing centers got a total of $4.5
million in Federal funds in 1989; matching funds
from local sources are required.

NIST expects the Manufacturing Technology
Centers to serve primarily small firms with 200 or
fewer employees, and to concentrate more on
off-the-shelf best practice technologies than on
high-tech cutting edge systems fresh from the R&D
lab. NIST officials also say that the primary service
offered by the Centers will be modernization plans,
customized to fit the needs of individua firms.
However, the language of the law gives NIST
latitude to support Centers with varying approaches,
and so far it has done so. The Troy MTC is
concentrating on transfer of high-technology sys-
tems from labs to selected fins, though it aso
cooperates with State agencies and community
colleges in diffusing best practice to a broad range of
client firms. Field agents of the Cleveland MTC are
knocking on doors of thousands of small companies
in a concentrated industrial area and offering those
that respond individual business and technical plans.
The South Carolina MTC, which is closely linked to
the State’'s technical college system, is installing
centers to demonstrate computerized metalworking
equipment.

NIST has its own small demonstration center in
the Shop of the 90s. This is a working machine shop
that fills job orders from government agencies but
also serves a technology extension purpose. It isan
offshoot of NIST’s highly automated, state-of-the-
art Advanced Manufacturing Research Facility (AMRF),
which was meant to serve in part as a learning center
for manufacturers. However, many people from
small manufacturing firms found the AMRF entirely
too advanced to have any practical application to
their businesses. The Shop of the 90s, using off-the-
shelf technology, fits their needs and experience
better. Because it is a working shop, with 60
employees and a business worth about $4 million a
year, the manager has credibility with small manu-
facturers. State technology agents are brought in for
presentations, and the Shop is open for tours and
phone inquiries.

One more small NIST program, also created in the
1988 trade act, isintended to provide technical and
financial assistance to State technology extension

12Neither program isstrictly limitedto small and medium-size manufacturers, but in practice TM has mostly servesmall manufacturingfirms, and
the law creating the Manufacturing Technology Centers emphasizes dissemination of new technology to small and medium-size manufacturers. See the
Omnibus Trade and Competitiveness Act of 1988 (Public Law 10(H18), Subpart B, Sec. 5121(a).

13Trade Adjustment Assistance als0 iNcludes areemploymentand retraining program for workers losing their jobs due to imports; this part Of TAA
isfar bigger (recently funded at about $200 million per year) and better-known than TM for firms. For a description and evaluation of both programs,
see U.S. Congress, Office of Technology Assessment, Trade Adjustment Assistance: New |deas for an Old Program—Special Report, OTA-ITE-346

(Springfield, VA: Nationa Technical Information Service, 1987).
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services. This program got no funding until fiscal
year 1990, when it received $1.3 million, but NIST
had already begun some modest outreach to States.
So far, it has mostly been a one-man show—a single
NIST officia (sometimes accompanied by the man-
ager of the Shop of the 90s) who travels to State
technology agencies explaining what resources NIST
has to offer, referring them to other sources of
Federal help, and helping various State agencies
make contact with each other.

Another federally funded technology demonstra-
tion center has been in business since 1988. That is
the National Apparel Technology Center in Raleigh,
NC, an outgrowth of the 10-year-old TC’project.
TC(Textile/Clothing Technology Corporation) began
as a combined government-industry effort to de-
velop a flexible, automated sewing system able to
take on a variety of complicated sewing jobs, such
as attaching the sleeve in a man's suit jacket.
Although it has fallen short of some of its ambitious
technical goals, has produced some commercially
usable automated sewing equipment. In addition,
TC’now supports the Raleigh center, which demon-
strates a whole range of modern apparel-making
equipment to its member companies, large and
small, and arranges seminars with apparel engineer-
ing faculty of nearby North Carolina State Univer-
sity. The Federal Government’s contribution to TC?
has been $3.5 million per year for the past few years.
The Defense Logistics Agency also operates three
demonstration centers for apparel technology, each
funded at up to $5 million per year, with three-
guarters Federal funding. These centers are open to
civilian manufacturers as well as defense contrac-
tors.

Altogether, these Federal technology extension
efforts are scattered and small. Up to now, the
emphasis in Federal technology transfer programs
for small manufacturers has been much more on
pushing out sophisticated new products and proc-
esses (as in the SBIR program) than on helping
individual firms adopt best practice technology.

State Industrial Extension Programs

Most of the action in industrial extension is in the
States, and even there it is limited, though increas-
ing. Exactly how much it amounts to is uncertain,
partly because surveys of State programs are incom-
plete and quickly outdated, and partly because
“industrial extension” is not very well defined in
the surveys. More than 40 States have programs to
“‘promote technology,“ but most of their effort and
funding goes for research and development in
universities and for aid to high-technology startup
ventures-not for help to existing firms in adopting
best practice technology. According to a survey of
State programs done for NIST in 1988-89, only 13
programs in nine States had technology extension
programs whose main purpose was direct consulta-
tion with manufacturers on the use of technology .14
However, this number is already out of date. At least
one new program, Nebraska's, was established after
the survey was completed.

One of the better recent surveys of State technol-
ogy programs was done by the Minnesota Gover-
nor’s Office of Science and Technology .15 It found
that in 1988 States directly spent $550 million on
various kinds of technology programs, but only
about 10 percent of that—some $57 million—went
for technology transfer and technol ogy/managerial
assistance (table 7-1). Technology transfer, which
got $46 million (8 percent) of the finds, was defined
as facilitating “the transmission of new technolo-
gies from the laboratory to the private sector. . . for
the creation of new businesses, the introduction of
new product lines for established firms, or the
revitalization of mature industries.””® Despite this
language, some activities that States call “technol-
ogy transfer” might really be closer to industrial
extension services. At a guess, the States are
spending some $25 million to $40 million for such
services.

As used here, industrial extension means a service
something like this. an accessible office staffed with
a few engineers or people with experience in
industry invites telephone calls or visits from
managers of small manufacturing firms seeking

14Donald R. Johnson, Acting Director, Technology Services, National Institute of Standards and Technology, testimony before the U.S. House of

Representatives, Committee on Small Business, Sept. 28, 1989.

15Governor’s Office of SCIENCE and Technology, State Technology Programs in the United States, 1988 (St. Paul, MN: Minnesota Department Of

Energy and Economic Development, 1988).
16bid., p. 1.
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Table 7-lI—Expenditure on State Technology Programs, FY 1986 and FY 1988

Number of Average
Expenditures States with State

programs spending

FY 1986° FY 1988a FY 1988 FY 1988

Type of program $ Million Percent $ Million Percent $ Million
Technology/research centers . . . . . . 285.6 41.0 226.6 41.2 29 7.8
Researchgrants . . .............. 126.7 18.2 150.2 27.3 25 6.0
Venture/seed capital . . ........... 159.6 22.9 37.4 6.8 18 2.1
Research Parks/incubators . . .. .. .. 75.6 10.9 36.9 6.7 22 1.7
Technology/managerial assistance . 10.5 1.5 11.0 2.0 30 0.4
Technology transfer . . . ........... 8.4 1.2 45.7 8.3 26 1.8
Other technology programs . ... .... 30.1 4.3 42.4 7.7 41 1.0
700.0° 100.0° 550.0 100.0 44° 12,5

quﬁs: . ) ) ' - -
a There are differences in accounting procedures between the 1986d 1988 reports, For some states, the 1986 figures represented muiti-year appropriations.

The 1988 figures are all on an annual basis. )
b column sum does not add to total because of rounding.
¢ Number of States with one or more technology Programs.

SOURCE: Calculated from: Governor's Office of Science and Technology, State Technology Programs in the United States, (St. Paul, MN: Minnesota
Department of Energy and Economic Development, September 1986); Governor’'s Office of Science and Technology, State Technology Programs
in the United States, 1988, (St. Paul, MN: Minnesota Department of Trade and Economic Development, July 1988).

help. Promptly after the first interview, the office
sends a technical specialist (either someone from its
own staff or an engineer from the State university)
to make an onsite diagnosis. Then the extension
service produces a customized client report, and its
technical specialist or a consultant works one-on-
one with the firm to put into effect the improvements
recommended by the service and accepted by the
firm's manager.

What small manufacturers need more than the
newest technologies fresh out of the laboratory is
off-the-shelf hardware and software and individual
help in choosing and managing them. They need
advice on these choices from an independent source
with no financial stake in the selection. And they
need to understand how much training is involved in
adopting new equipment, and where to get it. These
conclusions are drawn from the experience of people
involved in technology extension, both the agents
providing the services and the firms receiving them.
In visits and interviews with five State industrial
extension programs in 1988, OTA found that the
programs were serving genuine needs that were not
otherwise being met, and that demand for the
services was high.” At least two of the States—
Georgia and Maryland-do not advertise the serv-
ices they offer for fear of being swamped with
requests for assistance. (Box 7-A lists and briefly
describes the programs OTA visited.)

Individual Problem Solving

Everyone interviewed took it as given that one-on-
one contact between technical specialists and com-
pany managers is the bedrock of industrial exten-
sion. A good hard look at the company’ s individual
problems is the starting point for all the programs.
This often includes an intensive telephone interview
to begin with, followed by a site visit and a
diagnostic report. Again and again, company man-
agers remarked on the value of an objective,
experienced outsider taking a fresh look at the
company’s problems—something that managers of
small outfits are often too swamped to do. ‘1 don’t
have time to do research,” said Jerry Lipkin,
Executive Vice-President of Moyco Industries, a
Philadel phia manufacturer of abrasives and dental
products. “l have to do sales, marketing, and
personnel.’

Sometimes, the diagnosis may find that a com-
pany’s efforts to modernize are misdirected, or that
real problems have escaped the manager’'s attention.
According to Travis Wadton, director of Maryland's
Technology Extension System (TES), some compa-
nies think they need sophisticated computer equip-
ment when they don’t. For example, “If you make
the same product year after year you don't need
CAD (computer-aided design)—you only need it if
you customize.’ One company, Travis added, came
to TES for aid in setting up a computer system to

17Findings from these visits and interviews are also reported in Philip Shapira, «|nqugtrial Extension: Learning from Experience, contractor report

to the Office of Technology Assessment, November 1988.
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Box 7-A—Five State Industrial Extension Programs

In 1988 OTA visited five industrial extension programs in four States, some with long experience and some
just afew years old. Through interviews with program managers, extension agents, and clients, OTA sought
information on the kinds of technical assistance small manufacturers need and how the programs are meeting the
needs. The five programs, with acronyms and year of origin, are:

Georgia Institute of Technology Industrial Extension Regional Offices (GTRI, 1960) is headquartered at
Georgia Tech in Atlanta and supports 12 regional offices, each with a field staff of two or three people giving
individual service to client fins, The regional offices also link clients with specialized services at Georgia Tech,
including assistance on productivity, energy conservation, workplace safety, hazardous waste management, and
training. Funded at $3.8 million in 1988, GTRI had 26 professional employees and served 960 firms. Days of field
service averaged 2 to 5 and the average cost per client was $4,000.

Maryland Technology Extension Service (TES, 1983), based at the University of Maryland, offers
one-on-one client assistance at five regional offices. Field staff may refer problems to the university faculty. With
a full-time staff of seven people, and funding of about $400,000, TES served 250 to 300 clients in 1988, giving up
to 5 days of service at an average cost per client of about $1,500.

Michigan Modernization Service (MMS, 1985) is a State-sponsored program, affiliated with Michigan's
Industriadl Technology Institute. Its services include intensive diagnosis and onsite visits from a field representative,
experienced in industry and manufacturing technology, paired with a training specialist. Some 45 people staff the
program, but most of the 25 professionals are part-time consultants. The 1988 budget was $2.8 million (expected
to rise to $3.9 million in 1989) and 140 clients were served (250 expected in 1989). Cost per client was about
$20,000 for an average of 6 days of service.

Pennsylvania Technical Assistance Program (PENNTAP, 1965), a joint program of Penn State University
and the Pennsylvania Department of Commerce, provides technical information from faculty speciaists and some
onsite visits, in response to client requests. Sometimes PENNTAP takes the initiative in acquainting firms with new
technologies. Total budget in 1988 (including in-kind facilities and services donated by the University) was about
$1.3 million and the staff was equal to 12 1/2 full-time slots. Some 850 firms and 450 local government bodies
received services; cost per industry client was $1,100 to $1,500. The length of service was not reported.

Pennsylvania Technology Management Group (TMG, 1984), a nonprofit corporation sponsored by the
State, concentrates on bringing best practice technology to small manufacturers (defined as having fewer than 250
employees, but in practice usualy in the range of 20 to 40 employees). One of the small core staff (6 people)
evaluates the client’s problems, and TMG then shares the cost of a consultant, if needed. With a budget of $350,000

in 1988, TMG served about 40 clients, at an average cost of $8,800. The length of service averaged 8 days.

track inventory, but the real problem was that the
inventory was “totally chaotic” and far too big,
tying up capital in unneeded items.

Another example comes from the Tnemec Co.,
Inc. of Baltimore. This branch plant of a small
company ($1 3 million sales per year) makes indus-
trial protective coatings for water towers, wastewa-
ter plants, and the like. Themec wanted to expand to
handle a growing business, but the plant manager,
Frank Lavin, recognized that he needed help in
planning the expansion. “I’'m in a small business
with a busy day-to-day routine, ’ he said. ‘1 don’'t
know how to build anew plant,’ He called on TES.
In a site visit, the TES engineer found that a
complicated, inefficient flow of materials had devel-
oped over the years in the old plant, and suggested
a wholesale rearrangement. The result was that the

company got the space it needed in only 25,000
square feet, not 40,000 square feet as originally
planned. ‘‘At $25 a square foot, we saved a lot of
money," Lavin said. He added that if he had asked
a consulting firm for 40,000 square feet, they would
have built it without question. “Consulting engi-
neers and architects build what you ask them to.

Trust

Lavin, like other company managers, praised the
‘‘objectivity and the expertise of the State exten-
sion service. Trust in the services' impartiality-the
fact they are not trying to sell the companies
anything or collect big fees—is a key element in
their success. This was the reason several plant
owners and managers gave for turning to a State
agency instead of a private consultant. Besides, they
said, small firms have trouble getting competent
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service from consulting engineers. One said bluntly:
“They are a waste of time and expensive.”

Brooks Manufacturing is one company that struck
out in trying to find the right private consultant. This
Philadelphia firm has a $6-million-a-year business
making electrical outlet strips, but it faces growing
competition (especially from Taiwan) in its basic
product line. Brooks is trying to build up its business
in more specialized, higher value-added items—
electrical outlet strips for medical carts, for example
and is developing a special power strip that is
compatible with sophisticated communications equip-
ment. But the company is too small to support a
research and development department to design its
new products, and it failed to get what it needed from
three different consulting engineers. “The engineer-
ing service consultants usually send out the new
guys to small fins, " President Gary Brooks said.

Pennsylvania's Technology Management Group
(TMG) stepped in and helped Brooks find a capable
engineering consultant, who developed new product
designs and made blueprints for the company. TMG
also funded an evaluation of the company’s opera-
tions to see whether it needed and could handle a
Materials Requirements Planning (MRP) system,
which takes an order and breaks it down into the
individual components and material needed to fill
that order. On the basis of the evaluation, Brooks
adopted the system. TMG also found a qualified
consultant to help the firm tailor the system to its
needs.

At Moyco Industries in Philadelphia, Jerry Lipkin
remarked that the intervention of TMG in finding a
consultant meant that the fees were predictable and
there was a cap on fina costs. “We have been
burned by consultants in the past, and the program’s
involvement helps reduce the risk of this happen-
ing.” That TMG puts up a little money (maximum
of $1 ,500) toward the consultant’s fee reassures the
company that TMG too has a stake in the outcome,
and that the consultant is qualified. For their part,
consultants seem to welcome referrals from State
extension services since this adds to their credibility
and opens doors to new business.

Extension services operating out of university
engineering departments can use members of their
own departments for consultations. For example,
when American Bottlers Equipment Co. (Ambec) of
Owings Mills, MD, came to Maryland’s Technology
Extension Service for help in computerizing its parts

list and linking the list with computerized drawings,
the service used its university connection. TES
works out of five regional offices but is based in the
Engineering Research Center of the University of
Maryland; it calls on engineering faculty members
in nearly half its cases. Travis Walton, director of the
program, says TES has a “visiting nurse” approach—
the engineers who staff the regional offices do what
they know how to do and call for help when the
problem is beyond them.

Ambec is a small company speciaizing in the
manufacture of stainless steel conveying and han-
dling equipment for customers in the food and
beverage, pharmaceutical, electronics and other
industries. It has sales of $10 million per year and
about 100 employees. Essentially a job shop, Ambec
works to customer specifications, using families of
parts which it assembles to meet a particular
customer’s needs. Before consulting TES, Ambec
had gone through a bad experience with a private
consulting firm, which sold it a Material Resource
Planning software system that was supposed to keep
track of orders and parts, but never worked as
promised. Instead of trying that route again, the
company called on the State extension service. TES
linked Ambec with a University of Maryland
engineering professor and a student with good
computer skills. The student developed the program
Ambec wanted and later went to work full time for
the company.

Confidence in an extension service's competence
is as important to a company as trust in its
objectivity. Connections with an institution that is
already well respected throughout the State help to
establish that confidence. In Maryland, for example,
that institution is the University’s highly regarded
engineering department. In Pennsylvaniait is Penn
State University, in Georgia it is Georgia Tech, in
Michigan it is the Industrial Technology Institute in
Ann Arbor.

Sometimes, only experience will instill confi-
dence. Terry Brady, president of Bradhart, Inc. of
Howell MI, consulted the Michigan Modernization
Service--MMS) only as a last resort. Bradhart is a
small but top-of-the-line job shop, machining high-
qguality metal parts, especially bearings, to the
specifications of its customers in the aerospace,
ordnance,