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Preface

The competitiveness of American business in the
global economy has become a pervasive challenge to be
reckoned with in policymaking by all governments in our
federal system. As such, competitiveness has become a
prominent motivator of innovations in state and local eco-
nomic development programs.

The Omnibus Trade and Competitiveness Act of 1988
(Section 5122) established a Clearinghouse for State and
Local Initiatives on Productivity, Technology, and Innova-
tion in the U.S. Department of Commerce. In introducing
this proposal, Sen. Dale Bumpers of Arkansas noted that
many state and local governments are “acting boldly and
pragmatically” to address the competitiveness issue. His
proposal was a modest one to assist state and local govern-
ments in their efforts to enhance business competitiveness
by spreading the word about the many creative steps being
taken by those governments,

Because this new Clearinghouse needs o be con-
nected closely to the activities of state and local govern-
ments, as well as to related activities of the federal govern-
ment, the U.S. Department of Commerce concluded an
interagency agreement with the Advisory Commission on
Intergovernmental Relations to develop strong relation-
ships with state and local governments and to assist in de-
signing appropriate roles for the new Clearinghouse that
would be of greatest support to state and local competi-
tiveness initiatives.

The Commission staff conducted a year of research
and consultation with state and local governments, appro-

priate federal agencies, and a range of private-sector orga-
nizations. On September 28, 1989, the Commission deliv-
ered to the Department of Commerce a report, based on
these consultations and its own research, which recom-
mended an overall design for the Clearinghouse and a se-
ries of priority activities.

The key finding of the research is that many of the
functions envisioned for the Clearinghouse are being per-
formed by a variety of state, local, and federal agencies,
and by some private units. Thus, establishing a nondupli-
cating niche is essential for the new Clearinghouse.

Initial funding for the Clearinghouse is small
($250,000 per year), prospects for major increases are dim,
and parallel activities exist. Therefore, the most effective
contribution the new Clearinghouse can make will be to
link the other actors together into a readily accessible and
highly utilized network. The ACIR strategy urges imple-
mentation of such a network, with the new Clearinghouse
serving to enhance the operations of the other actors.

The report prepared for the U.S. Department of
Commerce provided a basis for Commission findings and
recommendations, which were adopted by the Commis-
sion at its meeting on January 26, 1990.

Robert B. Hawkins, Jr.
Chairman
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Findings

1. Internationally Competitive Businesses Must Be
State of the Art, Highly Productive, Farsighted, and
Wise to the Ways of International Markets

Many businesses achieve these characteristics on their
own, but others need help in doing so. They may need help
to acquire new technologies; install flexible manufacturing
processes that can be more responsive to quickly changing
markets; obtain favorable financing (whether it be seed
capital, venture capital, or permanent capitalization); de-
velop adequate management capacity; understand export
markets; have access to trained labor pools, obtain space to
expand; and enjoy good labor-management cooperation, a
favorable business climate, and adequate patent protec-
tion. A business may need only one or a few types of assis-
tance, but, in the aggregate, the business community —es-
pecially smaller businesses—is likely to need all of these
forms of assistance to achieve its full potential for succeed-
ing in increasingly demanding domestic and international
markets.

2. Many Sources of Assistance Exist

Many state and local governments offer assistance
through such programs as business incubators, venture
capital, seed capital, foreign investment, research parks,
export marketing services, vocational and technical train-
ing, higher education, and joint industry/academic re-
search and development resources. At the same time, the
federal government offers assistance in (1) commercializ-
ing federal research findings, (2) disseminating published
federal research results, (3) making federal laboratorics
available for testing and for joint research and develop-
ment projects with industry and academic institutions, and
(4) supporting small business development.

Several national clearinghouses assist businesses in
finding information about federal, state, and local initia-
tives for productivity and technology improvements.
These include the NGA/NIST survey of state technology
extension services, the joint information program of the
National League of Cities and Public Technologies Incor-
porated, the NTIS Center for Utilization of Federal Tech-
nology, the Department of Commerce Productivity Cen-
ter, the NASA technology utilization centers, the Federal
Laboratories Consortium, the Small Business Develop-
ment Centers, the Technology Applications Information
System of the Strategic Defense Initiative Organization,
and the Catalog of Federal Domestic Assistance.

One recent survey suggests that state governments
have taken the lead in providing assistance to help U.S.
manufacturers obtain and use technologies, modernize
manufacturing processes, and improve productivity and
profitability. Of the $620 million identified by the National
Governors’ Association and the National Institute of Stan-
dards and Technology as being spent on such programs in
1988, state governments provided 48 percent of the fund-
ing and the federal government provided 26 percent; the
remaining 26 percent came from a combination of indus-
try, university, and local government sources.

3. Three Types of Assistance Are Available from Existing

Sources

Some sources of assistance provide only passive infor-
mation dissemination. Examples are program catalogs and
directories, passive clearinghouses, newsletters, and articles.

Other sources provide brokering services; that is, they
attempt to match businesses with information and assis-
tance related directly to identified needs. Examples in-
clude interactive clearinghouses, public economic develop-
ment agencies, and private technology and management
improvement brokers.

Still other sources of assistance provide hands-on
help. Examples include federal laboratories, university re-
search units, joint ventures among industries (including in-
dustry/federal and industry/university consortiums), busi-
ness assistance offices, job training and education units,
and financial institutions.

Abusiness may need only one type of assistance, but it
is important to have all three available for those that may
need them.

4. Despite the Seeming Surfeit of Information Sources,

Deficiencies Exist

Many businesses and the state, local, and federal offi-
cials attempting to serve them are unaware of the variety
of resources available to them in the productivity, technol-
ogy, and innovation field. Furthermore, it is not easy t0 ob-
tain this information.

For example, an evaluation of 19 recently prepared di-
rectories of technology and productivity programs shows
substantial information overlap, but also some gaps. In
large part, these limitations reflect differences in objec-
tives and targeted audiences. Some directories are de-
signed primarily as “phone books.” They list contact infor-
mation for a broad array of programs, but provide little or
no descriptive information. Other directories identify state
programs within a particular category: for example, capital
assistance programs or university-based technology cen-
ters. Still other directories review initiatives for a selected
number of states. Although the directories taken as a
whole provide a good picture of federal and state activitics,
few people have access to all of them. There is little infor-
mation in these directories about local initiatives.

Another limitation of directories is that they become
out-of-date quickly as states create new programs and dis-
mantle or restructure old ones. State and local officials
usually resist resurveys because of the administrative bur-
dens. Such resistance is strongest when the survey comes
from a far-off federal agency with little prospect of return-
ing benefits to the respondent.

5. Technology and Preductivity Innovations Have Not

Been Analyzed Adequately

Most clearinghouses and directories of state, local,
and federal initiatives on productivity, technology, and in-
novation are largely or completely descriptive. They give
little guidance to a potential imitator as to what works best
and the conditions under which success can be attained.
Some of the best known programs have been evaluated,



and the National Conference of State Legislatures main-
tains a computerized file of program evaluations per-
formed for legislative audit purposes, but there is relative-
ly little agreement about how such programs should be
evaluated and the validity of the evaluations. In addition,
there has been little evaluation across groups of programs of
similar types. Thus, it is difficult to advise the Congress, state
legislatures, city and county governing bodies, and others
about what works best, where, and under what conditions.
Although the Omnibus Trade and Competitiveness Act
of 1988 prohibits the Clearinghouse from evaluating indi-
vidual state and local initiatives unless requested to do so
by the program’s sponsor, the Act clearly anticipates the
Clearinghouse providing policy analysis that could help
elected officials choose better programs for future sup-
port. This could be accomplished by peer reviews of groups
of programs, focusing on a “lessons Iearned” approach
rather than on comparisons and/or ratings of individual
programs. To assist others in evaluating programs, the
Clearinghouse could develop, through broad consultation
processes, sound evaluation criteria to be applied sensi-
tively by others to productivity and technology innovations.

6. Experiences of Earlier Clearinghouses Offer Lessons
for Success

Some Clearinghouses that have emphasized the accu-
mulation of large amounts of disparate information in a
single data bank have become too difficult to maintain, too
impersonal, and too remote from the sources of hands-on
assistance that a business often needs to cope with specific
problems. Often, requests for information are difficult to
frame in terms that elicit an appropriate response from the
system, and, frequently, the response produces much irrel-
evant information. Cooperation from data suppliers usual-
ly wanes after the initial start up, and maintenance costs
grow too high. In short, smaller, decentralized, relatively
specialized clearinghouses operating close to their infor-
mation sources have proven to be more successful than the
larger, more diffuse efforts.

7. Many Constituents Can Benefit from the Clearing-
house Established by the Omnibus Trade and Com-
petitiveness Act of 1988

State and local governments want more timely infor-
mation about each others’ technology and productivity in-
novations, as well as analytical guidance about which ones
work best under what conditions. In addition, they want in-
formation about sources of federal assistance to be more
readily available. At the same time, federal agencies
charged with responsibility for promoting the commercial-
ization of federal research could use this Clearinghouse to
help market their inventions and research findings more
effectively to a broader range of state and local govern-
ments and businesses. The Congress expects assistance
from the Clearinghouse in helping it to determine the best
ways to reinforce state and local efforts to enhance the
competitiveness of American businesses and stimulate the
growth of the nation’s economy.

Recommendations

Recommendation 1
Establishing the Clearinghouse Operation

The Commission finds that improving the ability of
American business to compete successfully in world mar-
kets isan urgent national objective, and that state and local
governments are well equipped to assist in achieving this
objective. It is in the national interest, and relatively inex-
pensive, for the federal government to encourage and re-
inforce state and local initiatives toward this end by per-
forming certain clearinghouse functions designed to
interrelate activities and improve the effectiveness of any
existing clearinghouses.

The Commission recommends, therefore, that the U.S. De-
partment of Commerce quickly put into operation an effective
Clearinghouse for State and Local Initiatives on Productivity,
Technology, and Innovation in accordance with the Omnibus
Trade and Competitiveness Act of 1988, and that the initial
activities of this Clearinghouse include: (1) maximum ufilization
of existing information sources provided by the state, local, and
Jederal governments; (2) promotion of and assistance for the effi-
cient development of these existing sources of information about
productivity, technology, and innovation; and (3) an analytical
Junction that will help government officials involved in such acti-
vities identify and assess initiatives that work best.

Recommendation 2
Developing a Network of Affiliated Organizations

The Commission finds that many state, local, and fed-
eral officials, and private-sector organizations and individ-
uals promote productivity, technology, and related innova-
tions to help American businesses achieve greater
competitiveness in international markets. These officials
and their private-sector counterparts generally are eager
to participate in national efforts to improve the success of
their activities. In fact, many of them contributed substantial-
ly and enthusiastically to the Commission’s study of appropri-
ate designs for the Clearinghouse. Their expertise is a valu-
able resource that cannot be recreated by a national agency.

In particular, the Commission finds that a wide array
of national clearinghouses are relevant to the role of the
Clearinghouse established by the Omnibus Trade and Com-
petitiveness Act of 1988. These clearinghouses perform use-
ful tasks and have developed constituencies that are vital
to accomplishing the goals established for the Clearing-
house by the Congress. Together, they possess resources
far in excess of those available to the new Clearinghouse.
Yet, their resources are stretched thin and there is duplica-
tion among them.

The Commission recommends, therefore, that the U.S.
Department of Commerce reach out to all relevant state, local,
and federal officials, and others, including those in the busi-
ness and the academic communilties, fo encourage their partic-
ipation in the activities of the Clearinghouse. More particular-
Iy, the Commission recommends thaf the existing nafional
clearinghouses in the field of productivity, technology, and in-
novation gffiliate themselves with this new Clearinghouse in the
US. Department of Commerce, and provide services in coopera-
tion with the other clearinghouses in the network of gqffiliates.



Recommendation 3
Focusing Limited Federal Funding
on Existing Clearinghouses

The Commission finds that various federal agencies
have contributed substantial resources for many years to
national clearinghouses of information related to produc-
tivity, technology, and innovation. Prominent among agen-
cies providing such funding are the Economic Develop-
ment Administration, the National Institute of Standards
and Technology, the federal laboratories of many agencies
and departments, and the National Science Foundation.
Nevertheless, federal resources for these purposes have
become increasingly scarce in recent years. The resources
available to the existing national clearinghouses in the pro-
ductivity, technology, and innovation field, on which the
new Clearinghouse must depend, are declining and are
only marginally adequate at best.

The Commission recommends, therefore, that appropri-
ate federal agencies consider focusing the use of their funds for
national clearinghouses on those that participate actively in
the new Clearinghouse.

Recommendation 4
Reconsidering the Level of Federal Funding

The Commission finds unanimous agreement among all
the interests consulted that the current federal funding for
the new Clearinghouse is inadequate to achieve full success
even with the most noncentralized form of activity. At a mini-
mum, the Clearinghouse needs a small core staff, a regular
newsletter, a secretariat function to support a variety of
working groups, an analytical capability, and a modest
amount of seed money for enhancing the capacity of existing
national clearinghouses and establishing one or more new
ones to fill gaps in existing information sources, such as the
relative scarcity of information about local initiatives.

The Commission recommends, therefore, that the Con-
gress and the Administration review the present funding avail-
able to the Clearinghouse carefully and increase it as the
Clearinghouse demonstrafes its ability to make effective use of
its funding for the purposes recommended in this report. The
President and the Congress should evaluate thoroughly the ef-
Jectiveness and role of the Clearinghouse during its fifth year of
operation {o make sure that its requthorization continues fo be
in the national inferest. ‘ :
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Abstract

The Omnibus Trade and Competitiveness Act of 1988 es-
tablished the Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation in the U.S.
Department of Commerce. The Clearinghouse was in-
tended to make available information on state and local ef-
forts to help American businesses become more competi-
tive in world markets. It also is concerned with federal
policies and programs that encourage or inhibit state and
local initiatives.

The primary purpose of the Clearinghouse is to create
a nationwide awareness of these state and local initiatives
and to assess their usefulness and the degree to which they
can be replicated. An additional purpose of the Clearing-
house is to rmake available to state and local governments
information about federal resources they can use to assist
the business community.

Many of the individuals consulted about the Clearing-
house role are active either in planning or operating feder-
al, state, and local initiatives, or in providing technical as-
sistance, information, and support to those whodo. Alarge
number of national clearinghouses compile information
about these activities.

These findings lead to the conclusion that the Clear-
inghouse should build on and enhance the efforts of other
organizations. This can be accomplished by (1) identifying

“who is doing what” and what organizations provide assis-
tance to program managers and policymakers; (2)fostering
resource and experience sharing among those who provide
information and assistance to businesses; and (3) providing
an analytical perspective on the variety and effectiveness
of federal, state, and local initiatives and distilling lessons
learned about “what works where.”

Although it is difficult to predict precisely the specific
questions that will be asked of the Clearinghouse, a num-
ber of issues likely will be of concern to its federal, state,
and local constituents. These include examples or program
models to assist in program design, methods for refining
the operations of programs in place, and suggested criteria
for measuring program effectiveness.

1t is anticipated that most requests from businesses will
continue to be directed to other clearinghouses, state and lo-
cal governments, federal laboratories, and a wide range of
technology brokers that already provide such assistance.

By focusing its efforts on those who assist businesses, by
organizing these resources into an effective network, and by
providing an analytical lens through which to develop a pic-
ture of “what works where,” the Clearinghouse for State and
Local Initiatives on Productivity, Technology and Innovation
will make a significant contribution toward improving the in-
ternational competitiveness of American businesses.



Introduction

When Sen. Dale Bumpers introduced the legislation
to establish a Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation, he cited the
national concern about declining American competitive-
ness abroad—in both manufacturing and services—and
the paucity of federal efforts to correct the problem. He
pointed out that many of the boldest and most pragmatic
strategies to counteract this trend are being pursued by
state and local governments, where the effects of eroding
competitiveness hit home, where necessity demands spe-
cific solutions to particular problems, and where ideologi-
cal debates quickly become irrelevant.

Examples of state and local initiatives include an
agency in California that guarantees 85 percent repayment
on bank loans to small companies that develop new ex-
ports; the Arkansas Science and Technology Authority,
which identifies and applies new technologies in partner-
ship with industry; and joint university and private sector
efforts in many states to educate and train workers in new
manufacturing technigues.

Including the authorizing legislation for the Clearing-
house in the Omnibus Trade and Competitiveness Act of
I988 highlights the sense of urgency and concern. The leg-
islation also concerns the ways that existing federal initia-
tives impede or enhance state and local efforts. In fact,
another section of the act creates a new state technology
extension program, to be operated by the National Insti-
tute of Standards and Technology (NIST), to help transfer
existing technologies to businesses.

The Clearinghonse Legislation

Specifically, the Clearinghouse is intended to serve as
a central mechanism for making available information on
(1) the initiatives undertaken by state and local govern-
ments to enhance the competitiveness of American busi-
ness through the stimulation of productivity, technology,
and innovation; and (2) federal efforts to assist state and
local governments to enhance competitiveness.

The legislation enables the Clearinghouse to establish
working relationships with all governments; provide techni-
cal assistance; collect and disseminate information on the na-
ture, extent, and effects of initiatives; disseminate informa-
tion through conferences, handbooks, and seminars; enter
into contracts for the collection of information; and develop
evaluation methodologies. The Clearinghouse is prohibited
from evaluating individual state and local programs unless
specifically requested to do so by the state or locality.

The Clearinghouse was established by law at the U.S.
Department of Commerce (see Exhibit 1 for the enabling
legislation). Because of the emphasis on the refationship
between federal, state, and local initiatives, the Depart-
ment enlisted the assistance of the U.S. Advisory Commis-
sion on Intergovernmental Retations (ACIR) in designing
an appropriate scope and role for the Clearinghouse and in
developing an implementation plan.

Fundamental Principles
for the Clearinghouse Design and Operation

This report recommends an appropriate scope and
role for the Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation. The recom-
mendations in this report are based on consultations with a
broad spectrum of public and private interests.

To a large extent, the purpose and mission of the
Clearinghouse are mandated by the Omnibus Trade and
Competitiveness Act of 1988. The Clearinghouse grew out
of a concern for the declining competitiveness of Ameri-
can business. Recognizing that government initiatives to
counteract this trend have been localized, varied, creative,
and piecemeal, the Congress intended the Clearinghouse
to serve as a central mechanism for making available infor-
mation on (1) the initiatives of state and local governments
to enhance the competitiveness of American business
through the stimulation of productivity, technology, and
innovation; and (2) federal efforts to assist state and local
governments to enhance competitiveness.

ACIR and the Department of Commerce heard many
suggestions and ideas for sharpening the focus of the
Clearinghouse, refining its role, and guiding its operations.
Almost 200 organizations and individuals from the public, pri-
vate, and nonprofit sectors; from federal, state, and local pro-
grams and perspectives; and from rural and urban localities were
consulted, Issue papers were commissioned from indepen-
dent consultants, and special analyses of existing sources of
federal, state, and local program information were undertak-
en by ACIR and the Department of Commerce.

Out of this process, several fundamental points about an
appropriate scope and role for the Clearinghouse emerged:

B Agreat deal of information on federal, state, and, toa
lesser extent, local initiatives on productivity, tech-
nology, and innovation is collected and disseminated
by a variety of public and private organizations.

a  Edsting information is formatted in many ways for
different purposes and different audiences. Some
information is collected and updated systematically
while some is gathered in an ad hoc and fragmented
fashion. There is considerable duplication of effort in
some areas and considerable gaps in others where infor-
mation is either unavailable or out-of-date.

R Program managers familiar with one set of pro-
gram experiences, personal contacts, or data
sources tend to be unaware of many of the others.
A surprising number of clearinghouses try to inte-
grate information, but many people do rot know
about the availability of these resources, For exam-
ple, state and local officials expressed the view
that it is difficult to find information on federal
initiatives to support their programs. There are,
however, several readily available resources that
compile federal program information.

m  Although information is collected on the various
types of federal, state, and local initiatives, little is
known about “what works where.” The little anal-
ysis that hasbeen done in this areais scattered and



not obtained easily. Thus, providing an analytical
focus would be a unique niche for the Clearinghouse.

m  The Clearinghouse should not seek to be all
things to all people. Given its modest resources, it
should phase in its operations gradually, concentrating
first on federal, state, and local government entities,
and producing a few early and tangible products.

= Among the major players in the field, there is a
reasonably high level of enthusiasm, tempered by
realistic expectations about the resources avail-
able to the Clearinghouse. The Clearinghouse
should continue the process of consultation it has
started and build on this base of support by en-
couraging continued participation of its constituents
in the Clearinghouse agenda and affairs.

The recommended scope and role for the Clearing-
house is, therefore, a restatemnent of the broader congressio-
nal intent. It is based on an important lesson leamed in the
course of consulting many potential constituents of the
Clearinghouse: The appropriate niche for the Clearinghouse is
one that will build on the distinguished work of others, increase
knowledge and contact among those trying to achieve comple-
mentary objectives, and fill the gaps in the understanding about
which policies appear to be most effective where, when, and how.

Who the Clearinghouse Should Serve

The primary constituents of the Clearinghouse
should be federal, state, and local agencies, with
other intermediaries phased in as resources permit.

The consensus was that the primary constituents of
the Clearinghouse should be the individuals and organiza-
tions that create and operate federal, state, and local ini-
tiatives that foster technology, productivity, and innova-
tion. Given the modest resources of the Clearinghouse,
this emphasis should be phased in by concentrating first on
federal, state, and local governmental initiatives. Initial focus
on government program managers and policymakers pres-
entsa clearly defined set of users who have at least a some-
what narrowed set of priorities and with whom the Clear-
inghouse can establish a rapport.

In addition to federal agencies, the Congressis an espe-
cially important national audience for information on state
and local initiatives and the degree to which they are
impeded or enhanced by federal programs, resources, and
regulations.

Some private sector representatives agreed that this
governmental focus is appropriate. Those businesses that
are targeted by federal, state, and local programs, and that
pay tax dotlars to support those programs, stand to benefit
from this early governmental emphasis as well.

In its day-to-day operations, the Clearinghouse can be
wide ranging in terms of organizations with which it esta-
blishes linkages ind resource sharing. There are many groups
receiving priva:e funding or only partial government funding
that have much to offer in the way of helping federal, state,
and local government program managers assist businesses.

The Mission of the Clearinghouse

The Clearinghouse should serve as a reposito-
ry of “who is doing what” in the area of federal,
state, and local initiatives to enhance competi-
tiveness. As a part of its repository function, the
Clearinghouse should locate existing directories,
surveys, program guides, handbooks, and assess-
ments and work to increase access to this materi.
al through existing organizations.

Specific Clearinghouse activities should include:

s Maintaining a current contact list of individu-
als and organizations active in federal, state,
and local initiatives;

m  Ascertaining which organizations do a thor-
ough job of producing or collecting informa-
tion and making arrangements to coordinate
activities;

m  Producing bibliographic guides to publicize
existing resources and making them available
to federal, state, and local program managers
and policymakers;

m  Identifying topics for which information isnot
available or up to date and seeking to fill
those gaps, either through its own efforts or
by funding others.

The Clearinghouse should serve as anefwork,
fostering resource and experience sharing among
those who provide information and assistance to
help businesses become more competitive, It
should build knowledge and foster contacts
among those trying to achieve complementary ob-
jectives, encourage intergovernmental coopera-
tion, and increase awareness of the data and in-
formation capacity of existing organizations,

Specific Clearinghouse activities should include:
& “Keeping in touch” by establishing a continu-
ing relationship with Clearinghouse constitu-
ents through an informal Operations Group;

m  Setting up small, ad hoc working groups to ad-
dress the issues and agenda items identified as
priorities by members of the group and others;

= Contributing to the conferences and work-
shops held by other organizations to spread
the word about projects and products.

The Clearinghouse should serve as an analy!-
ical institution concerned with the variety and ef-
fectiveness of state, local, and federal initiatives.
As part of this function, the Clearinghouse should
develop an analytical framework for understand-
ing the role that these initiatives play in enhanc-
ing the competitiveness of American business;
document the different forms these initiatives
take in achieving this objective; and investigate
the lessons learned about “what works where.”

Specific Clearinghouse activities should include:
m  Developing an analytical framework by which



1o categorize federal, state, and local initia-
tives and using this framework to guide the
agenda for Clearinghouse operations;

®  Organizing comprehensive analyses or case
studies by recognized experts on selected
ciasses of initiatives in response to the needs
and priorities of Clearinghouse constituents;

m  Examining outside assessments and evalua-
tions and producing a “state-of-the-art” re-
port on the questions posed, methodologies
employed, criteria used, conclusions reached,
and current thinking in the field;

®  Drawing on its pool of participating program
managers and experts to validate and critique
the analyses and case studies carried out as
part of this effort.

Administrative Aspects of the Clearinghouse

The credibility of the Clearinghouse is its cur-
rency among federal, state, and local program
managers and policymakers. The principles guid-
ing the daily operations of the Clearinghouse,
therefore, must develop and enhance this intangi-
ble but essential attribute.

The Clearinghouse should operate by the following
principles:
B Avoid setting an agenda that exceeds its lim-
ited resources.

®  Build institutional knowledge on the part of
Clearinghouse staff concerning federal,
state, and local initiatives.

m  Cultivate a “personal touch” in working with
Clearinghouse constituents.

s Concentrate on organizing resources before
marketing services.

m  Solicit the internal support and resources of
the new Technology Administration and the
Department of Commerce as a whole.

Clearinghouse Operations

THE REPOSITORY FUNCTION

The Clearinghouse should serve as a reposito-
ry of “who is doing what” in the area of federal,
state, and local initiatives to enhance competi-
tiveness. As part of this function, the Clearing.
house should locate directories, surveys, pro-
gram guides, handbooks, and assessments, and
work to increase access to this material through
existing organizations.

A Current List of Contacts

Many of the individuals consulted about the Clearing-
house role are active in planning or operating federal, state,
and local initiatives, or in providing technical assistance, in-
formation, and support to those who do. Some play a passive
role by disseminating information on request or by publishing

newsletters and articles (such as the Tech Notes, distributed
by the National Technical Information Service). Others take
a more active “brokering” role by linking those requesting as-
sistance with the appropriate information source (for exam-
ple, linking up an entrepreneurial firm with a public agency).
Still others render direct personalized assistance {as in the
case of a federal laboratory employee providing outreach toa
specific company). All of these mechanisms of transferring
knowledge have strengths and limitations, and all have po-
tential links to the Clearinghouse.

The planning process for the Clearinghouse has pro-
duced a pool of organizations and individuals that are ex-
perts in their respective areas and who are informed and
enthusiastic about the Clearinghouse and its activities.
They are candidates for sharing information with each oth-
er and with the Clearinghouse, serving on the Clearing-
house Operations Group to develop an agenda, and partic-
ipating in working groups focusing on issues close to their
area of expertise. These experts also act as sources of in-
formation about projects and programs for inclusion in
Clearinghouse activities. They publicize these activities to
those with whom they come in daily contact.

Therefore, an early and useful product for the Clearing-
house is the list of contacts, and maintaining and expanding
that list. Two other important resources should be added 1o
this basic list: (1) program managers and operators re-
sponding to the survey carried out by the National Institute
of Standards and Technology and the National Governors’
Association under part of the Trade Act, and (2) the 1989
Directory of Federal and State Assistance to New and
Growing Companies, which contains the latest contact in-
formation for a variety of federal business assistance pro-
grams.

ACIR has provided all three items to the Department
of Commerce. An early Clearinghouse task should be to
categorize the individual contacts on this list according to
the type of assistance they can provide either tobusinesses
or to other public agencies.

Locate and Leverage Sources of Information

The Clearinghouse should locate information on federal,
state, and local initiatives and work with the organizations that
have assembled this material to determine how it might be up-
dated, maintained, and made available to federal, state, and
local program managers and policymakers.

It is difficult to predict precisely who will be in contact
with the Clearinghouse and what they will ask. Still, if fed-
cral, state, and local government program managers and
policymakers are the primary constituents, inquirers may
come with questions such as: How does one go about set-
ting up a revolving seed capital fund for developing proto-
types of innovative products? What is the best way to de-
sign application materials for an incubator program for
small technology-based manufacturers? How do we
strengthen the linkages between our local university and
industries to commercialize new technologies more quick-
ly? How can we fine tune our export promotion initiative to
target the firms we assist? Are there other criteria besides
jobs creation that we should be using to judge the effec-
tiveness of our technology commercialization efforts?



What is a proper mix of technology development and tech-
nical training programs? What initiatives are most appro-
priate for rural settings? Whom can I talk to who has dene
this before?

Obviously, different resources are required to answer
these questions. The Clearinghouse has the means of link-
ing its constituents with the network of organizations and
individuals that have resources and experiences in many
areas of program planning, design, operations, and assess-
ment. As it builds its institutional knowledge, the Clear-
inghouse will be able to provide guidance to states and lo-
calities on the lessons learned about “what works where.”

When the Clearinghouse receives inquiries about spe-
cific technologies or processes or particular advances in
scientific research, it will refer these calls to the appropri-
ate laboratory, university, or federal, state, or local agency.
While the Clearinghouse will not solicit direct inquiries
from individual firms, such calls will be referred to the ap-
propriate public agency or other source of business assis-
tance.

One of the first tasks confronting the Clearinghouse,
therefore, is to develop the proper linkages with the many
organizations that provide information on productivity,
technology, and innovation.

Many public policy organizations representing state
and local governments actively provide technical assis-
tance and information to their members. A number of
these organizations collect the same information and
package it in different ways for their respective audiences.
While different audiences may require particular em-
phases or unique formatting of information, there is some
duplication of effort. The Clearinghouse needs to deter-
mine what it can do to encourage and coordinate the ex-
pansion and sharing of these resources.

For some organizations, the collection and provision
of information to their members and to the public is a prof-
it-making enterprisc. For others, it is merely a service they
are expected to provide. Now that many of these organiza-
tions have been identified through the Clearinghouse
planning process, an early task of the Clearinghouse will be to
approach these groups individually and to find out what data
collection services they want to provide, what they want to dis-
continue, what they want to keep proprietary, and what they are
unable to maintain. Based on this assessment, the Clearing-
house should enter into agreements to guarantes access to
material and resources to a wider audience. Such agree-
ments could include help with questionnaire development
and surveying, in-kind contributions of computer and anai-
ysis time, or direct financial assistance.

Bibliographies and Resource Guides

The Clearinghouse can perform a useful service simply by
summarizing the kinds of resources available and publishing a
bibliographic guide on what they contain and how to obtain
them,

Although there is no established annual or biennial
census of state and local initiatives, some organizations
have collected and assembled information on an ad hocba-
sis. Clearinghouse staff examined a number of directories
of initiatives, including the Minnesota study of state sci-
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ence and technology programs, the Northeast-Midwest
Governors case studies of economic development pro-
grams, two surveys by the National Association of State
Development Agencies, and a directory of business assis-
tance from the Small Business Administration.

Simply increasing awareness of these guides would be
a low-cost way to fulfill part of the repository role of the
Clearinghouse. The Clearinghouse can review these direc-
tories and produce a written guide to their usefulness: the
type of information they contain, how they are indexed,
when they were updated, and where to obtain them. ACIR
has completed a guide to published resources, a guide to
resources in clearinghouses, and a guide to program devel-
opers and administrators.

The guides also will serve to address the concerns ex-
pressed by state and local officials that federal program in-
formation is not easily accessible. In fact, a number of in-
formation sources on federal programs do exist, although
they may not be well advertised or affordable. If the latter
is the problem, the Clearinghouse should seek ways to low-
erthe cost of producing these guides (through encouraging
cooperative ventures) or to produce less expensive ver-
sions (by circulating the subset of information that is of
greatest interest to Clearinghouse constituents).

The Department of Commerce is perhaps its own best
resource of federal program information on innovation
and competitiveness. For example, the National Technical
Information Service (NTIS), publishes the Directory of
Federal and State Assistance to New and Growing Com-
panies, and distributes many other federal directories. The
National Institute of Standards and Technology (NIST) isa
direct provider of technical information and assistance to
businesses. NIST’s new activities under the same Trade
Act that authorized the Clearinghouse include a joint sur-
vey with the National Governors’ Association on state
technology programs and a new federal initiative known as
the State Technical Extension Program. These agencies
are natural conduits for information that will be an integral
part of the Clearinghouse’s database on federal programs.

The Economic Development Administration (EDA)
is another agency that has much to offer the Clearing-
house. EDA funds the production of a number of hand-
books and guides for state and local economic develop-
ment officials to help them plan, operate, and assess their
programs.

Identifying Gaps in Information

The Clearinghouse should identify gaps where information is
not collected or current. Under the guidance of its constituents,
the Clearinghouse should help develop an appropriate format for
the information to be collected and the means to fill those gaps.
This task should be connected closely to the other main functions
of the Clearinghouse: networking and analysis,

In establishing its repository of “who is doing what,
where, and how” on federal, state, and local initiatives, the
Clearinghouse is fortunate to be able to build on the distin-
guished work of others. Some of these program directories
were examined by Clearinghouse staff and found to vary
considerably in the type of programs covered and the scope
of information provided (see Table 1). Some directories fo-



Milestones for the Repository Role

Month to be

Activity Completed
Internal Database

ACIR contact list on-line Completed

NTIS federal and state assistance Completed
catalog on-line

NIST/NGA survey results on-line Completed

Produce bibliography of guides Completed

to federal, state and local programs

Produce guide to clearinghouses Completed

Begin to expand on-line listings November 1989
(on-going)

Establish Linkages

Analyze directories for gaps Completed

Approach organizations individually  January 1990
for assessment of resource sharing

Begin arrangements for new data February 1990
collection {on-going)
Begin coordination arrangements March 1990
with selected organizations (on-going)

cus exclusively on technology development programs; oth-
15 concentrate on a single aspect of economic develop-
ment, such as access to finance; and still others include a
broad array of state economic development programs.

The detail varies substantially among directories. A
number of directories are essentially program listings with
little descriptive information. Most directories provide
brief program summaries that frequently include informa-
tion on goals, services offered, and contacts. Only a few se-
lect a limited number of state programs and analyze them
in detail. Finally, few directories provide information on
local initiatives.

For the most part, individual directories do not pro-
vide a complete listing of all the economic development
programs within a given state or all of the programs of a
specific type across the nation. (Table 2, which classifies
business development programs in the State of Massachu-
setts, illustrates the point.) This means that any effort to
identify comprehensively a full set of programs must rely
on a number of directories.

Recently, some efforts have been made toincrease the
comprehensiveness of available information. For example,
besides the NIST/NGA survey of state technology pro-
grams, the National Science Foundation is completing a
study on state research and development activities. The re-
sults of both will be made available to the Clearinghouse
for the purpose of cataloging programs.

While useful, such surveys are only one mechanism
for data collection, and they have limitations. For one
thing, they are unlikely to capture the nuances of program
design or to reveal the politics underlying a state or local
initiative. Another problem is that survey information in
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the ficld of competitiveness—where things are changing
quickly—means that the information collected soon be-
comes dated. The way to overcome both problems is to
speak directly with program participants. The Clearing-
house contact list, and active participation by the Clearing-
house in workshops and conferences, can promote direct
contact and information exchange among participants.

Another outgrowth of the Clearinghouse repository
function is the collection (or access to a collection) of mod-
el programs that will be of interest to other states and loca-
lities. For this purpose, massive amounts of data for each
state or for each of the 3,042 counties are less important
than is highlighting good examples of a relatively few pro-
gram types. Here, as part of its analytical function, the
Clearinghouse may want to commission case studies to
capture the kind of comprehensive information that
Clearinghouse constituents will find usefut.

Where the Clearinghouse is able to identify gaps in in-
formation, data collection efforts could be funded for or-
ganizations well positioned via expertise or membership to
collect the needed material.

NETWORKING FUNCTION

The Clearinghouse should serve as a network,
fostering resource and experience sharing among
those who provide information and assistance to
businesses. It should build knowledge and pro-
mote contacts among those trying to achieve com-
plementary objectives, encourage intergovernmen-
tal cooperation, and increase awareness of the data
and information capacity of organizations.

The Case for Cooperation

The Clearinghouse will rely ultimately on the experi-
ence and expertise of those who plan, manage, and operate
federal, state, and local initiatives, as well as on various
other organizations involved in economic development. To
promote the sharing of resources and experience, the
Clearinghouse must forge an enduring and cooperative
working relationship with these organizations.

Key among the organizations that should be affiliated
with the Clearinghouse effort are:

Sources of information about local government initia-
tives (e.g., the joint information center of the National
League of Cities and Public Technologies, Inc., plus the
National Council on Urban Economic Development);

Sources of information about state government initia-
tives (e.g., the National Institute of Standards and
Technology and the National Governors’ Association,
which recently completed the survey on state technol-
ogy programs);

Sources of information about assistance to small busi-
nesses (e.g., the Small Business Development Centers);

Sources of information about initiatives targeted to
rural areas (e.g., the National Rural Information
Clearinghouse); and

Sources of information about federal government ini-
tiatives (e.g., the National Technical Information Ser-
vice, the Federal Laboratory Consortium, and the
Technology Utitization Centers of NASA).



This cooperative approach will build on a process begun
with the series of ACIR “Thinkers’ Sessions.” In these ses-
sions, potential Clearinghouse constituents and others
played an integral role in developing a conceptual frame-
work for the Clearinghouse and a workable plan for imple-
menting it. Indeed, the Thinkers’ Sessions have generated
enthusiasm for and raised the expectation of continued in-
volvement by constituents in the Clearinghouse operation.

Specifically, establishing an ongoing cooperative rela-
tionship between the Clearinghouse and its constituents
would:

Allow the Clearinghouse to keep its finger on the
pulse of its clientele and ensure that the Clearing-
house does not operate in a vacoum;

Leverage Clearinghouse resources by drawing on the
experience of others;

Strengthen the Clearinghouse’s credibility--especial-
ly critical during its early years—in the eyes of state
and local governments;

Publicize Clearinghouse efforts; and

Engender realistic expectations among potential con-
stituents concerning the kinds of activities that can be
accomplished with Clearinghouse resources.

Clearinghouse Operations Group

A Clearinghouse Operations Group composed of repre-
sentative constituents should be established. This group could
meet on an as-needed basis to:

1) Recommend priorities for each year’s activities;

2) Help the Clearinghouse staff identify gaps and
outdated material in the Clearinghouse database;

Act as a sounding board to ensure the quality and
relevance of Clearinghouse products; and

Suggest key issues that should be addressed in de-
tajl by working groups convened to assist with spe-
cific projects.

3)

4

Two potential options exist for convening meetings of
this Operations Group. The first aption would be for ACIR,
or another intergovernmental organization, to act as convener.
The second option would be for public policy groups that repre-
sent state and local interests to rotate as the convener of such
meetings. The reason for sharing responsibility for conven-
ing these meetings is to ensure active participation by a
wide range of state and local public policy groups.

The Operations Group should involve individuals who
plan, manage, and operate federal, state, and local initiatives.
These program managers are direct beneficiaries of Clear-
inghouse infdrmation and have first-hand technicat pro-
gram experience. Public policy organizations representing
state and local interests also should be included. The Na-
tional Governors’ Association, the National Conference
of State Legislatures, the Council of State Governments,
the National League of Cities, the U.S. Conference of
Mayors, the International City Management Association,
the National Association of Counties, the National Associ-
ation of Towns and Townships, and the National Council
for Urban Economic Development are some of the many
public policy organizations that should be involved.
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Given the Clearinghouse’s unique analytical role, it also
is important to include recognized experts in the fields of tech-
nology, economic development, and program assessment in
these meetings.

Although business interests are not the primary audi-
ence for direct involvement in Clearinghouse activities,
they are the ultimate beneficiaries of the information and
programs administered and operated by Clearinghouse
constituents. Therefore, they also should be involved.

These meetings on Clearinghouse operations should be
large and varied enough to include key representatives of
Clearinghouse constituents, but should not be so large as to
make the group unwieldy and unfocused. A good place to be-
gin the search for potential representatives is the contact list
of organizations active in the ACIR Thinkers’ Sessions.

Participation in Conferences and Workshops

The Clearinghouse should participate in and contrib-
ute to the conferences and workshops held by other organi-
zations to publicize Clearinghouse projects and products
and to keep the Clearinghouse current on the projects and
products of others.

A vital networking tool for the Clearinghouse is atten-
dance at the meetings, conferences, and workshops spon-
sored by national public policy organizations and intergov-
ernmental groups to spread the word about Clearinghouse
activities and to keep abreast of new initiatives and programs.

The Operations Group could help facilitate contacts
with conference sponsors and suggest further networking
efforts, such as regular mailings alerting potential constitu-
ents to Clearinghouse activities.

Working Groups

The Clearinghouse, after consultation with potential con-
stituents, should establish working groups to address specific
issues in greater depth. Working groups necessarily would
have a more focused membership (i.e., individuals who
have technical knowledge about a particular program or
initiative type or who are trained in program evaluation
and cost-benefit analysis). Such an approach would expand
the body of expertise available to the Clearinghouse and
increase the Clearinghouse’s ability to gather program in-
formation and develop its credibility and usefulness.

Examples of issues that working groups could address
would include: strategies for strengthening linkages among
other national clearinghouses; analysis of federal efforts to
commercialize federal technology; the extent to which states
have used incubator facilities successfully to foster new firms;
preparation of a state-of-the-art report on evaluations and
studies of state and local technology initiatives; and develop-
ment of methodological guidelines that program managers
and policymakers could use in assessing their own programs.

Products of these Working Groups might include rec-
ommendations to the Congress concerning proposed legis-
lation; recommendations to federal agencies on removing
regulations that inhibit technology initiatives: reports on
lessons learned from specific state and local initiatives and
the degree to which such initiatives can be replicated in
other states or localities; and meetings or conferences fo-
cused on particular topics.

A few examples of working group agendas follow.



Working Group Example #1
Improving Linkages
with Other National Clearinghouses

Issue: How can cooperation and coordination be improved
among the various national clearinghouses that provide in-
formation and assistance to states and localities on produc-
tivity, technology, and innovation?

Background: A range of federally sponsored and public in-
terest clearinghouses provide information and technical
assistance on economic development and technology
transfer issues to states, localities, and private businesses.
Because many of these clearinghouses compete with one
another, there may be a natural reluctance to share infor-
mation. Consequently, many clearinghouses gather essen-
tially the same data, resulting in costly duplication of ef-
forts and gaps in the agpregate database.

Such duplication and gaps could be avoided or mini-
mized by better coordination among clearinghouses. Fur-
thermore, many states and localities desiring assistance
are unaware of the clearinghouses.

ACIR has produced a guide that identifies the national
clearinghouses, and a digest that summarizes the information
contained in 19 directories of federal, state, and local eco-
nomic development initiatives.

Tasks: A working group of affiliated clearinghouses canbe
convened to focus on improving coordination and operat-
ing efficiencies.

Issues that could be addressed include: ways to over-
come proprietary concerns and encourage information
sharing; cost-effective ways to collect, organize, and dis-
seminate information; identification of information gaps;
ways to reduce duplication of efforts; agreements under
which individual clearinghouses might specialize in specif-
ic areas; and potential funding mechanisms to support es-
sential clearinghouse efforts.

Suggesied Organizations: Community Information Ex-
change, National League of Cities’ Local Exchange, Na-
tional Conference of State Legislatures’ LEGISNET,
NGA State Technology Programs Information Base, De-
partment of Education’s ERIC Clearinghouse, Depart-
ment of Agriculture’s Rural Information Exchange, and
Federal Laboratory Consortium Clearinghouse.

Working Group Example #2
“State-of-the-Art” Review of Assessments
of State Technology Programs

Issue: To critique and validate a “state-of-the-art” report
that identifies and reviews assessments and studies of the
effectiveness of state technology programs.

Background: Many entitics assess and evaluate state tech-
nology programs. States prepare program performance
audits in response to sunset requirements and other legis-
lative requirements. The National Conference of State
Legislatures has compiled about 35 audits of economic and
technology development programs in 19 states. In addi-
tion, academics, private consultants, and public interest
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Milestones for the Networking Role
Month to be
Activity Completed
Operations Group
Begin to identify representatives October 1989
and a convener for Clearinghouse
Operations Group
Conferences and Outreach
Coordinate with public interest November 1989
groups to attend and participate (on-going)
in their scheduled conferences
Working Groups
Establish first working group December 1989
on topic chosen by Clearinghouse
constituents

groups have undertaken such assessments, often with pub-
lic funding.

Tasks: The Clearinghouse could undertake or commission
a report that identifies and reviews the various studies as-
sessing and evaluating state technology programs. The re-
port would review methodologies employed, criteria used,
and lessons learned.

A working group could be convened to provide leads
for locating evaluations and to suggest a program focus
(e.g., state technology transfer initiatives, incubators, or fi-
nancial assistance programs). Once the report has been
drafted, the working group could review it before it is pub-
lished and disseminated to Clearinghouse constituents.
This state-of-the-art report could be the basis for formu-
lating guidelines that states and localities might follow in
assessing their own programs.

Suggested Organizations: National Conference of State
Legislatures; Council for Urban Economic Development;
National Governors’ Association, and National Research
Council; individual state program managers and authorsof
books examining state technology programs; the Econom-
ic Development Administration, which has commissioned
handbooks and program assessment guides; and private
consulting organizations, such as Battelle, The Urban In-
stitute, and SRI, which have prepared assessments for
states and localities.

Working Group Example #3
Commercialization of Federal Technology

Issue: How can federal efforts to promote the commercial-
ization of federal technology be improved? More specifi-
cally, how can state and !ocal programs better use the Fed-
eral Laboratory Consortium as a resource in assisting
businesses?

Background: The Stevenson-Wydler Technology Innovation
Act directs federal agencies and laboratories conducting
research and development to identify technology having



potential commercial application ang to fake steps to encour-
age the transfer of this technology to the private sector,
For a variety of reasons, the private sector has not uti-
lized fvlly the available federal technology and expertise.
These reasons include a lack of awareness of federal technol-
ogy resources on the part of business, a perception by busi-
nesses that federal technology is too complex for their needs,
and a federal approach toward technology transfer that is
largely random and uncoordinated rather than systematic.

Tasks: Building on the Clearinghouse research paper on
the process of transferring federal technology (see Appen-
dix A), the Working Group could focus on current mecha-
nisms used by federal agencies to transfer technology to
the private sector and, more specifically, recommend ways
in which states can make better use of the Federal Labora-
tory Consortium as a resource in assisting businesses.

Suggested Organizations: Federal Laboratory Consor-
tium; National Technical Information Service/Center for
the Utilization of Federal Technology; program managers
of specific state and local technology transfer programs;
private-sector technology transfer experts; universi-
ty-based technology centers; and one or two technolo-
gy-based firms.

ANALYTICAL ROLE

The Clearinghouse should serve as ananalyt-
ical institution concerned with the variety and ef-
fectiveness of state, local, and federal initiatives.
As part of this function, the Clearinghouse should
develop an analytical framework for understand-
ing the role that federal, state, and local initia-
tives play in enhancing the competitiveness of
American business; document the different forms
these initiatives take in achieving this objective;
and investigate the lessons learned about “what
works where.”

Lessons Learned about Types of Initiatives

A careful and practical distinction can be made be-
tween evaluating a specific initiative and analyzing a cate-
gory of program. The Clearinghouse should take a “lessons
learned” approach as opposed to evaluating and ranking indi-
vidual programs.

The legislation gives the Clearinghouse the green
light to develop methodologies to examine the extent, na-
ture, and effects of state and local programs. Many partici-
pants in the Clearinghouse planning process were enthu-
siastic about creating a role for the Clearinghouse in
providing an analytical focus to descriptive material on
state and local initiatives. While recognizing that direct feder-
al assessment is inappropriate, many of those presenting this
viewpoint urged the Clearinghouse to work toward developing
a framework for looking at initiatives and determining “lessons
learned” about “what works where, when, and how.”

This sort of analysis could fill a definite need. Most of
the guides to federal, state, and local programs are in-
tended primarily as catalogs, not as tools for analysis. What
is lacking from most of these sources is a hard look at the
effectiveness of each initiative or strategy. They do not un-
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dertake a systematic analysis of the probable costs and
benefits of one economic development tactic over anoth-
er. Nor do they consider the portfolio of total state and lo-
cal development activities and the appropriateness of this
mix of activities 1o the geographic and economic context of
the locale. Few of these directories address the issue of why
the initiative was designed the way it was, and why any oth-
er locality might want to replicate it.

Moreover, in the Thinkers” Sessions, both policymakers
with a national perspective and, significantly, state pro-
gram managers expressed a desire to “operate by some-
thing more than the seat-of-the-pants.” Because scarce re-
sources are devoted to these experimental initiatives,
there is much to be gained from the experiences of others
who have gone before. From program design issues to the
targeting of limited funds to the self-assessment of pro-
grams by managers, the lessons learned can provide a key
to understanding what kinds of strategic investments are
most promising and under what circumstances.

The unique contribution of the Clearinghouse will be its
national perspective. It will be in a position to discern pat-
terns among initiatives. It can document the overlap of
programs within geographic areas and the regional varia-
tions among them. It can shed light on the extent to which
similar programs in adjacent states complement each oth-
er or cancel each other out. And, it can examine the effect
of federal programs and regulations on state and local pro-
grams, and work toward encouraging federal actions that
foster state and local innovation and removing impedi-
ments that stifle grass roots creativity. Of particular impor-
tance to its mission and operation, the Clearinghouse can
begin to examine the question of whether initiatives can be
transferred and replicated successfully among states and
localities?

To make this analytic process work, consider it a
four-tier process, as depicted in Figure 1. Tiers 1 and 2 es-
tablish the analytic framework, as explained below. Tiers 3
and 4 refer to huilding the agenda around that framework,

A Framework for Analysis

Recognizing that no single analytical framework can
encompass all aspects of initiatives in productivity, tech-
nology, and innovation, the Clearinghouse should adopt the
analytical scheme that is deemed most useful in the eyes of
Clearinghouse constituents and use this framework to flesh out
its agenda for analysis.

Although knowledgeable observers agree that there is
no one way 0 view initiatives 10 enhance competitiveness,
they also agree that so littie work has been done in the area
that analytical efforts are hampered by a lack of common def-
initions or even standardized categories of initiatives on
which to base the analysis. Moreover, no single source pro-
vides generic descriptions of models to assist those designing
programs. Admittedly, creating a common language among
disparate audiences and activities is a difficult and daunting
task beyond the resources of the Clearinghouse. However,
the Clearinghouse could strive to develop a consistent
framework as a basis on which to build its operations and asa
part of its function as an analytical institution. If it proves use-
ful, the framework might be adopted to guide the work of
others outside the Clearinghouse.



\ Begin disseminating to Congress

Milestones for the Analytical Role

Month to be
Activity Completed
Understanding the Role of Initiatives
Designation of an appropriate December 1989
framework for future activities
(Tier 1)
Begin categorizing initiative types January 1990
(Tier 2) {on-going)
Choose priority initiatives for further - February 1990
study

Document Different Forms Initiatives Take

Assemble material on program models February 1990
for selected initiatives (Tier 3) {on-going)

Investigate “What Works Where”

Convene Working Group to identify February 1990
studies for “state-of-the-art” report

Commission or undertake study March 1990
of program models for selected
initiative (Tier 4)
August 1990

and other federal agencies

Based on the discussions in the Thinkers’ Sessions and a

i: review of the typologies used in directories, there are several

possibilities for adopting a framework. These include the
steps in the technological innovation process, the industry
lifecycle trend, and the flaws in economic conditions.

Once the framework is selected, the generic types of feder-
dl, state and local initiatives—for example, a manufacturing
modernization program, a venture capital fund, or a technical
training program—can be arrayed against the framework.

" Then, based on the perceptions and priorities of Clearinghouse
/ constituents, some of these can be singled out for more detailed

studies. These more detailed examinations would address
such issues as: What are the two or three most common

‘organizational forms? In what economic or political con-

texts do these forms tend to arise? What would be appro-

- priate criteria for judging the effectiveness of these forms?

Figure 1 shows how this “tier system” would work and
why it would be useful. It starts with the recognition that
state and local programs such as modernizing manufactur-
ing, risk financing, and technology training represent a de-
parture from traditionai local economic development
strategics. These new initiatives seek to generate new jobs
from the indigenous economic base, as opposed to attract-
ing them from elsewhere in the region. The question is,
how does this approach to economic development fit into
the scheme of increased competitiveness?

Consider these initiatives from the perspective of the in-
dustry life cycle. Tier 1 in the diagram represents this chosen
analytical framework. The life-cycle concept depicts the
stages of growth of an industry, from conception and birth to
emerging growth to development and diversification to ma-
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turity to death. Needs vary as the industty passes through the
stages of the cycle. Firms in infant industries need assistance
in research and development, or in the production of a proto-
type. Firms in an industry in the launching stage require help
with marketing and manufacturing. Firms in mature indus-
tries may need both technical and financial assistance for
adopting an automated manufacturing process.

Tier 2in the diagram represents the arraying of gener-
al program types against the life cycle. Seed capital funds
intervene at the emergence stage, for instance. Technolo-
gy brokering programs seck to apply new processes (o in-
dustries in the maturity stage. Technical training programs
arc likely to help firms in several phases, including early
development and automation. Why is it useful to know
this? Because by systematically laying out the goals of
these programs against the natural process they are trying
to influence one can begin to address questions about their
design and effectiveness.

Building the Research Agenda
around the Analytical Framework

With the advice of many program managers,
policymakers, and experts, the framework should be used to
set the agenda and priorities for data collection, workshop con-
vening, more complex analytical tasks, and the marketing of
Clearinghouse services as a whole.

Based on an agenda growing out of the framework, the
Clearinghouse should undertake or commission, in con-
junction with other organizations, analytical work and case
studies of program maodels and impacts. The priorities {or
further study should be developed in consultation with
Clearinghouse constituents. In developing the agenda,
there would be no lack of questions to be answered, onlya
lack of resources to answer them.

Tier 3 of Figure 1 addresses the concern that there is a
lack of information available for generic program models,
and no standardized way to categorize them. Taking the ex-
ample of risk capital discussed above, the Clearinghouse
could develop brief accounts of the various ways such pro-
grams are organized: as development credit corporations,
Joan programs, product development corporations, or pen-
sion fund pools. The write-ups could array the relative advan-
tages and disadvantages of each and develop checklists for
items to be considered in program design. Risk capital a par-
ticularly appropriate example to llustrate how such a frame-
work could be developed. The U.S. Small Business Adminis-
tration has done considerable work on this subject, and the
Clearinghouse role would be to assemble information, incor-
porate it into the framework, and develop or commission ma-
terial to fill in the gaps in knowledge.

Tier 4 arrives at the heart of the question about policy
effectiveness. What lessons have been learned about which
types of state and local risk capital funds tend to be most ef-
fective under what conditions? Tier 4 is tackled as Clearing-
house resources permit and as priorities are set. Here, the
Clearinghouse can start by surnmarizing what is known about
the effectiveness of risk financing programs. It can commis-
sion studies on specific questions, such as the conditions un-
der which public venture capital funds substitute for private
money, and the kinds of political and economic costs and
benefits involved in committing resources to such a fund?
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A “State-of-the-Art” Report

In general, as part of its overall effort to understand
“what works where and how,” the Clearinghouse should
examine assessments and evaluations done by the states and
by others, and produce or commission a “state-of-the-art”
report giving an overview of the kinds of questions asked, the
methodologies used to answer them, and the criteria com-
monly employed to assess success.

The Clearinghouse should not strive to be a census
taker, but rather to be a selective purveyor of information
about noteworthy types and classes of state and local acti-
vities. Iis role is to act, not as a judge, but as a collector of in-
formation about the impact and effectiveness of these initia-
tives. It can begin by collecting studies and assessments by
program managers and legislative auditors. Studies by out-
side evaluators (often paid for with pubtic funds) should be
included as well because the development of methodolo-
gies is a goal explicit in the legislation, and some of these
studies are in the forefront in this area.

The Clearinghouse should review how often these stu-
dies are done, who commissions them, the criteria commonly
used, measurement techniques, lessons drawn, and the de-
gree to which the studies are conclusive. Clearinghouse con-

_ stituents could be involved in a continuous process of identi-
fying noteworthy studies, focusing on key issues, and offering
citiques of methodologies. This report—a kind of
“state-of-the-art” review—could be disseminated to federal,
state, and local program operators and policymakers and
could serve as the basis for recommending changes in federal
policy to facilitate state and local success.

Administrative Aspects of the Clearinghouse

The credibility of the Clearinghouse is its cur-
rency among federal, state, and local program
managers and policymakers, The principles guid-
ing the daily operations of the Clearinghouse
therefore, must develop and enhance this intangi-
ble but essential attribute.

Operating Principles

The ACIR Thinkers’ Sessions, extensive interviews
with directors of operating and defunct clearinghouses,
and a research paper commissioned by ACIR on the expe-
rence of previous clearinghouses, confirm that the most
successful clearinghouses have followed these guidelines:

The Clearinghouse must avoid setting an agenda that ex-
ceeds its limited resources. Given its modest resources, it
should phase in its operations gradually, and avoid unrealistic
expectations and disappointments that would undermine its
- credibility.

A knowledgeable staffis necessary if the Clearinghouse is to
respond effectively to its constituents. The staff must “know”
where to look for information, whether in answering a ques-
tion, providing a referral, or developing an analytical product.
Moreover, the staff must be familiar with the types of initia-
tives being used. Attending conferences and workshops
gponsored by other organizations and working with outside
experts will assist the staff in this process. Undovbiedly, insti-
tutional knowledge will evolve over time, but an initial invest-
ment in staff education will pay off in the long run in terms of

. enhanced Clearinghouse credibility and usefulness.
" A'personal touch” is an essential ingredient for a useful
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and responsive Clearinghouse. Clearly, there is a role for the
computerization of certain kinds of information and in-
dexation to provide access to it. Yet, state and local
policymakers and program managers should be able to talk
with a Clearinghouse staff person who can help refine
their questions and locate an answer or another source
that can provide the answer.

The Clearinghouse should concentrate on organizing its
resources before marketing its services. During its initial
months, the Clearinghouse should nor undertake market-
ing efforts. After it has begun to develop its resources and
expertise, targeted marketing efforts should be launched.
Letters to state and local policymakers and program man-
agers, especially those on the ACIR contact list, should be
prepared. Columns for publication in newsletters of other
organizations can alert potential constituents to corrent
and future Clearinghouse activities. But it is important
that the Clearinghouse not create unrealistic expectations
among its potential constituents by overselling itself.

The Clearinghouse should have the internal support and re-
sources of the new Technology Administration and of the Depart-
ment of Commerce as a whole. There are several forms such
support should take. First, the Clearinghouse should be as-
sured of adequate staffing (a minimum of three full-time per-
sons) and sufficient physical space for its operations. Second,
the Clearinghouse should be provided with adequate discre-
tionary travel funds. These funds shoutd be used to ensure
geographically mixed participation in its working groups.
Travel funds also would permit Clearinghouse staff to attend
regional conferences sponsored by a variety of groups as part
of its outreach efforts. Third, the Clearinghouse should be
integrated into the current activities of the new Technology
Administration and promoted in the press releases and
speeches of Department officials.

Summary of Early “Products” by the Clearinghouse

Four research papers that focus on (1) state policies
and programs that encourage technology develop-
ment, (2) national clearinghouses that provide tech-
nology and economic development information, (3)
the process of transferring federal technology and, (4)
sources of business assistance used by small,
high-technology firms.

An annotated guide to directories on federal, state,
and local initiatives.

An annotated guide to national clearinghouses that
provide information and assistance to states and loca-
lities on productivity and technology.

Categorization of the contact list by type of assistance,
type of agency or organization, and geographic location.

An on-line data base of federal and state programs, the
NIST/NGA survey results, and contact information for
individuals and organizations active in the ACIR Think-
ers’ Sessions for in-house use by Clearinghouse staff.

Draft of general framework to classify federal,
state, and local initiatives in productivity, technolo-
gy, and innovation,

Draft “state-of-the-art” review of assessments and
evaluations of technology and innovation programs to
be critiqued by working groups.



CHOOSING AN ANALYTICAL FRAMEWORK
Draft Discussion Points

Given that many recent federal, state, and local ini-
tiatives are technology oriented, some participantsin the
Thinkers’ Sessions suggested that the process of innova-
tion would be a useful format for organizing the kinds of
initiatives that will be inclnded in the Clearinghouse.
The various kinds of state and local business assistance
programs would be arrayed against the depiction of
stages in the innovation process. One likely outcome of
this exercise is that it would show the federal emphasis
on the front end of the pipeline (basic research and de-
velopment) and the relative importance of the other end
(commercialization) to the design of state technology
programs. This could be the basis for a recommendation
to the Congress and other federal agencies that some
federal resources be shifted toward commercialization.

The shortcomings of the innovation model are
two-fold. First, it tends to emphasize new products and
new firms. Although it does not exclude the introduction
of new processes to products and firms, the mode! com-
monly is associated with “technological breakthroughs”
rather than with incremental improvements in processes
or techniques. Yet, it is the latter that has the potentially
most far-reaching effect on America’s competitiveness.
Second, the heavy slant toward technology tends to rele-
gate education and training initiatives to a second tier.
Education, however, is precisely the area where states
and localities have traditionally been most influential.

The industry life-cycle model extends the innova-
tion process model and addresses some of these issues. It
explicitly recognizes that the problems of the mature in-
dustry—in terms of both technology and human resour-
ces—are different from those of the emerging industry.
Arraying initiative types against this model (see page 31
of text) would reveal the extent to which the mix of pro-
grams tends to be comprehensive. It could help answer
questions such as, in State X, given the composition of
industry, are programs disproportionately targeting new
firms to the neglect of existing ones? Or, where along the
industry life-cycle trend line do the bulk of federal pro-
grams reside?

The main argument against both the industry
life-cycle framework and the innovation process model is
that they abstract from the real life predicaments of pro-
gram development. That is, the connection between the
model and the programs may not be clear and direct to

most people. State legislatures and program designers
usually do not begin with a whole picture of industrial
development and then proceed to the choice of a pro-
gram that pinpoints a part of that process to influence.
Instead, programs tend to arise from political and eco-
nomic pressures and constraints, and from the need to
develop a response to a critical or festering problem.
That is not to say that some programs are not anticipa-
tory and developed in the course of a strategic plan for a
state or regional economy. As pointed out by public in-
terest group representatives in the Thinkers’ Sessions,
many programs are ad hoc responses to immediate
needs. And, in the rush to emulate other states and lo-
calities that have had apparent success, these ad hocre-
sponses may not be the most appropriate ones.

Therefore, an alternative framework for analysis
may be one that focuses explicitly on the economic and
political imperfections that impede private sector adop-
tion of technology and innovation. Such a typology was
developed by David Osborne in his recent report on
state technology programs for the Council of State
Policy and Planning Agencies. For example, Osborne
identifies as one problem the inadequate transfer of
technological advances from research institutions, such
as universities, to local corporations. Initiatives that fit
mto this category include awarding matching grants to
university-industry research projects and creating brok-
er/facilitator organizations to bring industry and uni-
versity personnel and resources together. Another
problem is insufficient deployment of new process tech-
nologies by manufacturers. Government industrial ex-
tension services are created to address this problem.

One problem with Osborne’s typology is that it omits
the human resource component (chiefly because it was
outside the scope of his report). If the Clearinghouse were
to use this framework, it would need to augment it by in-
cluding initiatives in education and training.

Of course, these models are not mutually exclusive,
and other possible frameworks need to be explored. Use
of all three, or incorporation of several-in-one, is apt tobe
cumbersome and unwieldy. Therefore, selection of the
one that is deemed most useful in the eyes of Clearing-
house constifuents representing a variety of perspectives
will ensure a useful contribution to our understanding of
“what works where and how.”
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Research Papers

State Policies and Programs
for Encouraging Innovation and Technology Development
Marta V. Goldsmith, Urban Land Institute

Federal Technology Transfer: Critical Perspectives
Louis Mogavero, Trantek, Inc.
Kenneth Susskind, Space Commerce International
Achmad M. Chadran, Space Commerce International

Review and Comparison of Clearinghouse-Type Initiatives
Sally A. Rood, Systems Engineering & Management Associates, Inc.
Edward T. Kelly, Edward T. Kelly and Associates

Sources of Technical and Managerial Information and Services
Used by Technology-Based Small Business Firms
Edward T. Kelly, Edward T. Kelly and Associates
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State Policies and Programs for Encouraging Innovation and Technology Development

Marta ¥ Goldsmith

.

Introduction

David Osborne, in his book Laboratories of Democracy,
suggests that two forces have transformed the United
States economy in recent decades—technological innova-
tion and global competitiveness. He points out that in
1960, only 20 percent of goods produced in the United
States were in active competition with foreign products; by
1980, that percentage had reached 70. Because we must
now compete with foreign producers, some of whom have
much lower wage rates, our competitive advantage must
lie in sophisticated new products and services that depend
on advanced technologies and skitled workers.!

In 1988, the United States Congress enacted The Omni-
bus Trade and Competitiveness Act, the most sweeping trade
bill of the decade. Responding to a growing national concern
that the United States was falling behind in international
competition, the Congress looked to all areas of public poli-
cy—immigration, education, training, and research and de-
velopment, as well as more traditional trade policy—to find
solutions. A critical concern in the development of that legis-
lation was the degree to which American universities, private
firms, and other research and development institutions are
able to convert the results of their research into products to
compete successfully in international markets. As Governor
John McKernan, Jr., of Maine points out in a recent report
issued by the National Governors’ Association:

Although the United States is still the match of any
country in research and development of technology,
our competitors have become more adept at turning
those technologies into products and marketing
them around the world. . . . America can tap the vast
potential in technological innovation, but to do so
we must recognize that the process of commercial-
izing technology has changed. Research and devel-
opment efforts must be more attuned to market
needs; they must be driven by rapid technological
innovation and consumer preferences. Speed,
adaptability, and quality products are essential.?

Yet, the federal government’s role in promoting civilian
technological innovation and commercialization has been ex-
tremely limited. According to Walt Plosila, president of the
Montgomery County (Maryland) High-Technology Council:

The national government’s role in technological
innovation has in this decade focused on national
defense matters; forming of multidisciplinary na-
tional engineering research centers and national
supercomputer centers; and, to a more limited ex-
tent, small business innovation. While the
mid-1980s witnessed an increased national gov-
ernment interest in international competitive-
ness, the Reagan Administration has had a decid-
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edly non-interventionist approach, arguing that
the free market will handle technology; that the
federal role should be limited strictly to increased
funding for basic research or science.’

Both Osborne and Plosila make the case that state govern-
ments have taken the lead in instituting programs that foster
the innovation and commercialization so vital for economic
growth in today’s economy. Osbome refers to the states as
“laboratories” of democracy, a term coined by Justice Louis
Brandeis in 1932, to describe the activism with which states
have undertaken a wide range of efforts to stimulate eco-
nomic growth, particularly through the encouragement of in-
novation, technology development, and commercialization.

It was with this realization that Sen. Dale Bumpers in-
troduced legislation, which became part of the 1988 trade
bill, calling for a Clearinghouse to serve as a “central re-
pository of information on initiatives by state and local gov-
ernments to enhance the competitiveness of American
business through the stimulation of productivity, technolo-
gy and innovation . . .” (Section 5122, Omnibus Trade and
Competitiveness Act of 1988, P.L. 100-418, August 24, 1988).
The Clearinghouse, which is to be established within the
Office of Productivity, Technology, and Innovation in the
U.S. Department of Commerce, is authorized to establish
relationships with state and local governments and region-
al and multistate organizations, collect and disseminate in-
formation on state and local initiatives, provide technical as-
sistance and advice, study ways in which federal agencies are
able to assist state and local governments and these organiza-
tions, make recommendations to federal agencies regarding
modifications to federal policies and programs to improve
federal assistance to state and local governments, and devel-
op methodologies to evaluate state and local programs.

The purpose of this paper is to provide background and
support to the Advisory Commission on Intergovernmental
Relations, which has an interagency agreement with the De-
partment of Commerce to design the Clearinghouse. The
paper will review state policies and programs in technology
development and report on the work of multistate organiza-
tions. The findings and conclusions contain general observa-
tions about the state of the art and suggestions on how feder-
al agencies or other organizations interested in providing
additional support to these programs might proceed.

The emphasis is on programs in “technology develop-
ment,” that is, those research, commercialization, educa-
tion, technology transfer, and business assistance activities
undertaken by a state to promote economic growth. In
some places, other terms such as “science and technology”
or “technological innovation™ are used to refer to these
programs. This is done generally to be consistent with a
reference that is being cited. For the purposes of this pa-
per, they usually mean the same thing.



State Policies and Strategies
to Promote Technology Development

The State Role in Economic Development

Historically, the federal and state governments have
played a role in promoting economic growth in the United
States. In general, the federal government has taken the
more macroeconomic approaches of monetary policy, tax
policy, and fiscal policy. Although state policymakers also
have used tax policy, they generally take more targeted ap-
proaches, such as management assistance, regulation, loans
and loan subsidies, provision of infrastructure, education and
training, and structuring labor-management relations.

According to Marianne Clarke of the National Gover-
nors’ Association (NGA), states have three broad goals when
setting policy to promote economic growth within their bor-
ders. States seek to: (1) create an environment for economic
growth; (2) promote the state and its products; and (3) inter-
vene in the marketplace. Based on a study conducted by the
NGA in 1985, Clarke suggests that states are becoming more
interventionist in these roles, targeting industries and geo-
graphic areas, and that the majority of states continue to fur-
ther strategies in support of all three of these goals.*

State Science and Technology Councils

In the 1960s, when science was viewed as a panacea for
many of society’s ills, numerous governors adopted science
and technotogy policies, hoping to bring the benefits of
scientific research and innovation to government. State
science advisors were appointed and state science councils
were empaneled to advise the governors on policies that
would tap scientific resources for economic growth as well
as for the improvement of public service delivery. These
efforts were encouraged, in part, by the U.S. Department
of Commerce, which made grants available through its
State Technical Services (STS) program to build state ca-
pacity for technology transfer. Most of these state pro-
grams foundered late in the 1960s when the Department of
Commerce discontinued the funding.

In the early 1970s, several federal agencies funded
what Lynn Muchmore refers to as “intergovernmental sci-
ence.” The Intergovernmental Programs unit at the Na-
tional Science Foundation (NSF) was a capacity-strength-
ening program to help governors and legislators better
incorporate science and engineering expertise into public
policy. The National Aeronautics and Space Administra-
tion promoted the use of satellite mapping techniques.
Other agencies, such as the departments of Defense, Agri-
culture, and Commerce, offered different programs to en-
courage states to tap scientific research to meet public
needs.’ In 1977, the NSF initiated the State Science, Engi-
neering, and Technology (SSET) program, which funded gov-
ernors and legislators to study how state government could
use science and technology to better meet its needs.® In gen-
eral, these programs focused on applying scientific research
to the traditional functions of government, met with limited
success, and foundered as federal funding ceased.
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Technology Development for Economic Development

The basic premise of David Osborne’s book is that in
the last 10 to 20 years, our economy has evolved from one
in which growth was generated through occasional major
research breakthroughs and the expansion of assem-
bly-line manufacturing in large stable firms to one in which
growth is based on continuous innovation and rapid
change. He suggests that state governments, in their eco-
nomic development policies, have recognized this transi-
tion and have adapted their policies accordingly.

It was not until the late 1970s and into the early 1980s
that most state governments began to incorporate scientif-
ic research and technology development into their overall
economic development strategy. In 1983, the Congressio-
nal Office of Technology Assessment found 150 programs
in 22 states to promote technology as a major sector of the
state’s economy. In the NGA survey conducted two years
later, 40 states reported having technology development
initiatives.” Some analysts suggest that these programs
were initiated in response to the success of areas like
Route 128 in Boston, Silicon Valley in California, and Re-
search Triangle Park in North Carolina, where high-tech
industries accumulated and grew, creating nonpolluting,
high-paying jobs for hundreds of area residents.

In fact, the motivation behind state policies adopted in
the last ten years to promote technology development and
innovation were more complex and far-reaching in their
origins and came about for several reasons.

First, state policymakers were responding to the eco-
nomic recession of 1981-1982. Unlike earlier cyclical down-
turns, the duration and level of unemployment were so ex-
tensive that state policymakers realized that at least some of
the problems were due to structural changes in the economy.
They recognized that their development policies would have
to be altered to respond to these permanent changes, partic-
ularly in terms of the increase in foreign competition and the
increasing importance of technological innovation.

Second, policymakers realized that much of the state’s
opportunity for growth lay in the success of indigenous busi-
nesses and entrepreneurs, especially those that incorporated
a high degree of technological innovation. They came to real-
ize that firms already in the state were more likely to stay and
that local entrepreneurs could create fast-growing compan-
ies with the potential to generate the kinds of jobs they
sought. Policies directed at encouraging expansion and inno-
vation could pay dividends in new job creation. By compari-
son, past practices designed to attract new manufacturing fa-
cilities from other areas were not going to be as successful as
they had been in the past. There were fewer healthy large
manufacturing facilities to draw from other areas of the
country, the competition among states for these facilities had
become much keener, and a company that would relocate
into a state was very likely to move out again, to another state
or overseas, in a relatively short period of time.

Third, state policymakers began to realize that incen-
tives that had promoted economic development in the
past—natural resources, cheap labor and land, low taxes—
were not the primary attractions to growth firms of the fu-
ture. The kinds of firms that were going to stay and grow in
a state were looking for assets that would help them inno-




Tabie 1
Sclence and Technology Offices

* Replaced Kansas Advanced Technology Commission established in 1983.

Year
l State Office Established
Arkansas Arkansas Science and Technology Authority 1983
- Florida Florida High Technology and Industry Council 1984
+i! " Hawaii Science and Technology Program
‘ Department of Business and Economic Development 1965
.1, Idaho Division of Science and Technology 1987
Illinois Governor’s Commission on Science and Technology 1983
Indiana Corporation for Science and Technology 1982
Towa Research and Development Office
Department of Economic Development
Kansas Kansas Technology Enterprise Corporation* 1987
Kentucky Office of Business and Technology 1985
Maine Maine Science and Technology Board 1985
Massachusetts Centers of Excellence Corporation 1985
Michigan Michigan Strategic Fund
! Minnesota Governor’s Office of Science and Technology 1983
_ Missouri Corporation for Science and Technology 1983
" Montana Montana Science and Technology Alliance
Montana Department of Commerce 1985
5 Nebraska Nebraska Research and Development Authority 1987
. New Jersey New Jersey Commission on Science and Technology 1985
'~ New Mexico Science and Technology Commission 1983
" New York New York State Science and Technology Foundation 1963
North Carolina North Carolina Board of Science and Technology 1963
Ohio Division of Technological Innovation
Ohio Department of Development
Oklahoma Oktahoma Center for the Advancement of Science and Technology 1987
Pennsylvania Office of Technology Development
Pennsylvania Department of Commerce 1983
Rhole Island Rhode Island Partnership for Science and Technology 1985
South Carolina South Carolina Research Authority 1983
. South Dakota Office of Enterprise Initiation
' Governor's Office of Economic Development 1987
Tennessee High Technology Development
Department of Economic and Community Development 1982
Texas Department of Commerce 1986
Utah Utah Technology Finance Corporation
+ Virginia Center for Innovative Technology
Wyoming Wyoming Science, Technology and Energy Authority 1987

Source: Marianne C. Clarke, “Recent State Initiatives: An Overview of State Science and Technology Policies and Programs,” in
Jurgen Schmandt and Robert Wilson, eds., Growth Policy in the Age of High Technology (Boston; Unwin Hyman), p. 6.

mte, be {flexible, and attract and retain a high-quality
brkforoe. For all of these reasons, state governments

Jegan to adopt technology development strategies as part
f their overall economic development efforts.

-ﬂte Technology Development Policies

& One indication of the movement to incorporate tech-
Jology development into economic development is the ex-
| nt to which governors and legislators designated agen-

t ides o administer science and technology policies and
maograms. The 1985 NGA survey found that 31 states
Bmaintained science and technology offices (see Table 1).
M dost other states had science and technology programs
w -atwere administered by other offices of economic devel-

opment or by institutions of higher education. According
to the enabling legislation for these programs, their prima-
ry goal was and continues to be economic development.®

In any state, the budget is probably the most relevant
policy document. The recent report of the NGA Task
Force on Research and Technology finds that in fiscal 1988,
44 states spent $550 million on their applied research and
technology activities. How are these funds being used?
The report suggests that they go to a variety of innovative
programs, including research consortia, seed and venture
capital funds, incubators, endowed university chairs, tech-
nology fellowships, and equipment subsidies.” These and
other specific technology development programs will be
reviewed later in the paper.



The strategics that states now pursue to promote eco-
nomic development indicate an awareness of the changing
economic climate. Osbomne suggests nine categories of
economic development policy reflective of this new em-
phasis on technological innovation, smaller and
entreprencurial indigenous businesses and more direct
state involvement. Today, he says, states are focusing on:

®  Anintellectual infrastructure to provide support

for research and commercialization;
A skilfed and educated workforce;
An attractive quality of life;

An entrepreneurial climate—one that provides
support, capital, technical assistance, and other
encouragement to new businesses;

Awvailability of risk capital;
A market for new products and processes;

A commitment to industrial modernization—in-
novation and flexibility in traditional industries;

A new industrial culture—more cooperation,
continuous changes of products and processes
and decentralization; and

Better social organization—more opportunities
for retraining, family support systems, and, when
necessary, relocation.

Unlike state development activities 20 or even 10
years ago, which focused on attracting major assembly-line
production plants, these initiatives are designed to create
an environment, “a context in which innovation flourishes
as a continuous, everyday process.”® Today, state develop-
ment activities directed toward technology development
go far beyond efforts to attract “high-tech” industries.
While attracting business remains part of many state strat-
cgies, most states are also incorporating policies to foster
technical innovation in many different industries. They
seek to create an environment in which innovation is con-
tinuous and widespread, leading to improvements in prod-
ucts and processes across industries, which, in turn, should
result in more widespread economic growth.

The Role of Multistate Organizations

Multistate organizations—public interest groups, re-
gional councils, special purpose associations-—can serve an
important function in helping states with their technology
development policies and programs. These organizations
support states’ efforts to determine their economic devel-
opment needs, understand changing national economic
trends, pursue federal assistance, learn from other states,
and evaluate the success of their programs. A few of these
organizations have undertaken science and technology ac-
tivities. Fewer still have ongoing programs. This section of
the paper looks at the science and technology programs of
three organizations that are most active in this area.

The Natiohal Governors’ Association

Probably the feading multistate organization in the area
of science and technology development policies and pro-
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grams is the National Governors’ Association (NGA). NGA
serves as an informal clearinghouse to help states exchange
information and ideas, provides technical assistance to design
and implement programs, and communicates the science and
technology interests of states to the Congress and federal
agencies. NGA has been involved in technological innova-
tion and development since the early 1980s.

Much of NGA's work has been to survey the states and
report on the nature of policies and programs for techno-
logical innovation for economic development, NGA's first
major survey was done in 1982 when Governor Jim
Thompson of Illinois, who was then chairman of the associ-
ation, appointed a Task Force on Technological Innova-
tion, chaired by then Governor Jim Hunt of North Caroli-
na. The final report of the task force, entitled Technology
and Growth: State Initiatives in Technological Innovation,
was published in October 1983 with a grant from the Eco-
nomic Development Administration of the U.S. Depart-
ment of Commerce. In it, NGA reported:

States have sought by a variety of means to foster
cooperation and produce consensus among busi-
ness, labor, government and academia on ways to
promote technological and industrial innovation.
Governors have (1) appointed special advisory com-
missions, councils and task forces; (2) established
new partnerships; (3) broadened the mandates of
existing state agencies; and (4) established nonprofit
public corporations and university-affiliated institn-
tions to promote technological research and devel-
opment, improve education and training, and facili-
tate industrial expansion. . . . The vast majority of
these state initiatives have been undertaken only
within the last three years.“!!

In 1985, NGA surveyed the states regarding their
overall economic development policies and programs and
included questions about state technology development
programs. In reporting on that survey, NGA identified
three ways in which states promote technology develop-
ment: (1) by investing in education; (2) by investing in re-
search and development; and (3) by assisting in the com-
mercialization process by offering both financial and
nonfinancial assistance.’? The report suggested that the
states are emphasizing innovation rather than the develop-
ment of high technology as a specific industry and that state
strategies in this area are shifting from attracting high tech-
nology industries to encouraging the use of technological in-
novation to improve the products and production processes
of all industries, including indigenous industries.'?

Recently, NGA has coliaborated with other organiza-
tions to broaden the scope of their state activities. In Fall
1986, NGA teamed up with The Conference Board, with
support from the National Science Foundation, to survey
industry, university, and state government officials on
state and federal science and technology policies, especial-
ly with regard to how they are helping or hindering U.S.
international competitiveness. In 1988, NGA collaborated
with the Socicty of Research Administrators to study the
structure and function of state science and technology of-
fices. Currently, the association is working with the Na-



tional Institute for Standards and Technology on a survey
of state technology extension services.
; The National Governors’ Association first adopted
policy addressing technological innovation in 1984. The
statement is far-reaching in terms of suggested federal ac-
tions, including increased priority for support for basic and
applied research in the civilian sector, improving the tax
climate for innovation, continuation of and flexibility in
block grants and the SBIR program, enhancing the role of
the federal 1abs in economic development, priority for sup-
port of university programs to train scientists and engi-
neers, and modification of antitrust statutes. States are en-
couraged to continue to improve elementary and secondary
education, provide training, encourage university/industry
collaboration, and provide a range of assistance to new and
growing businesses. The policy explicitly supports the estab-
lishment of a clearinghouse on state technology develop-
ment programs as mandated in the omnibus trade bill.
Finally, NGA has, for the last four years, served, along
with the state of Ohio, as convener for the Working Group
on State Initiatives in Applied Research. Appointed by the
governors, representatives to the working group generally
have the lead responsibility for technology development pro-
grams in the their state. The working group convenes semi-
annually as a forum to exchange experiences and ideas
among states and to consult with federal agencies on inter-
governmental activities. Activities of the working group, on
occasion, have been funded by the National Science Founda-
tion through grants to NGA's Center for Policy Research.

Southern Technology Council

The Southern Technology Council is a highly active
and, according to many experts, the most effective multi-
state technology development organization in the country.
Chartered in 1986, this public/private advisory body to the
Southern Growth Policies Board was formed to “provide a
regional forum for sharing ideas and strategies; study the
internationalization of technology and suggest state and fed-
eral policies; inform and educate state legislatures, govern-
ment agencies, and the public regarding the importance, val-
e, and effects of new technology; and facifitate the transfer
of ideas to the marketplace by bringing together innovators
with venture capitalists and business people.”

The council’'s membership is made up of two gubernato-
rial representatives from each of the 12 member states, two
members selected by the executive committee of the South-
ern Legislative Conference and one member from each par-
ticipating nongovernmental (business or education) entity.
The council is chaired by a governor. Funding for the coun-
cl’s budget of approximately $1 million comes from member
dues and grants from government agencies and foundations.

One of the council’s current major initiatives is a Con-
sortium for Manufacturing Competitiveness, which in-
volves demonstration sites in community and technical
colleges in 13 states in the region to enhance technology
diffusion and provide skills assessment and training for
small and rural firms. The council also has a Centers of Ex-
cellence project, in which it works through southern uni-
versities to establish model multistate research centers to
improve the quality of research and development by build-
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ing expertise. A third major effort of the council is the de-
velopment of a Strategic Plan for Science and Technology
for the South. The plan specifies what should be done and
by whom to improve science and technological resources
in the South. The plan was released at the annual meeting
of the Southern Growth Policics Board in July 1989.

Council of Great Lakes Governors

The Council of Great Lakes Governors has taken the
lead on two initiatives in that region. The first, the Great
Lakes Research and Development Compendium, collects
information on the region’s strengths in research and tech-
nology. The compendium is a tool for marketing the capa-
bilities of the region to federal agencies and international
businesses. The second is the Great Lakes Research Net-
work, which is designed to help states identify multistate
projects that have demonstrable benefits to industry and
are of world-class stature. Once these projects are se-
fected, the network will work with them to develop a strat-
egy for leveraging federal funds.

Western Research Application Center

The Western Research Application Center (West-
RAC) is a business assistance and technology transfer cen-
ter operated by the University of Southern California un-
der a contract with the National Aeronautics and Space
Administration (NASA). While not a multistate organiza-
tion like the ones described above, it serves a multistate
clientele and is worthwhile to consider as an example of
the regional technology transfer programs funded by
NASA. The primary program operated by the center is the
NASA Industrial Applications Center, which supports
technology transfer by (1) providing business clients with
information retrieval services and access to federal and
private data bases, (2) providing access to expertsin federal
laboratories and elsewhere, and (3) assisting business cli-
ents to develop relationships with federal laboratories
such as NASA. WestRAC works through a network of
state-supported business assistance centers in 16 western
states. Most of these centers are the primary technology
development organizations for their states. Future plans
include expanding the network to other nonprofit business
assistance organizations within the states. Funds for West-
RAC come from NASA, the University of Southern Cali-
fornia, and fees paid by clients. Large corporations access
the center’s resources on a direct fee basis. Nonprofits use
the services on a subsidized fee basis.

Other Organizations

Several other multistate organizations have undertak-
en technology develnpment projects, but these have gen-
erally been single projects with little follow-up. The Na-
tional Association of State Development Agencies
(NASDA) commissioned a state-by-state survey of tech-
nology development programs. The National Conference
of State Legislatures includes technology development in
its annual survey of state legislative initiatives. Technology
development issues are likely tobe included on the agenda
of the Committee for Economic Development. The Coun-
cil of State Policy and Planning Agencies has commis-
sioned a paper by David Osborne on “State Technology
Programs: A Preliminary Analysis of Lessons Learned,”



which takes a first look at deveioping a methodology for
assessing past experiences as a basis for the design and
management of future programs. The Northeast-Midwest
Institute, a regional organization for economic policy anal-
ysis formed by members of Congress from that region, has
compiled The Guide to State and Federal Resources for Eco-
nomic Development. The guide includes a chapter on coop-
erative research and technology centers, describing the ob-
jectives of and models for these centers and the role they
play in overall economic development. Case studies are
presented for programs in Chio, Pennsylvania, and Rhode
Island, along with very brief summaries of cooperative re-
search and technology centers in other states.

Typologies of State Programs

Several analysts have developed typologies of state
technology development programs in an effort to better
understand the state of the art and to draw some general
conclusions about what states are doing. Some of these are
based on surveys of state programs, while others evolved
out of working with and observing the programs over time.
A review of these typologies is helpful in reaching abetter
understanding of what activities states undertake and how
they have changed. This information can also be useful in
deciding how best to structure programs undertaken by
federal agencies or multistate organizations to provide ad-
ditional support to state programs.

Biate Tedomaiogy T rograms m the Wnkted Shales.
A Repert by the Minnesota Office
of Science and Technology

Probably the most frequently cited source of informa-
tion on state technology programs is State Technology Pro-
grams in the United States, 1988, prepared by the Office of
Science and Technology in the Minnesota Department of
Trade and Economic Development. The publication,
which updates a 1986 edition, reports the findings of a
state-by-state survey conducted in November 1987. Active
programs that have received state funds are described and
categorized into 11 types. Information is also provided on
funding sources and amounts for specific programs as well
as total and per capita state funding for technology initia-
tives. The findings are summarized in an overview, and a
contact list is included for each state.

The 11 program types that the report covers are:

Technology offices (36 states);
Technology research centers (29 states);
Research grants (25 states),

Research parks (11 states);

Incubators (18 states);

Technology transfer (26 states);
'Technical/managerial assistance (30 states);
Seed/venture capital (10 states);
Technical training (10 states);
Information/networking (15 states); and
Equity/royalty investment (2 states).

Each state section begins with a description of offices,
boards, or commissions that may set policy, advise the gov-
ernor or legislature, administer programs, or provide in-
formation services. Other programs are described under
the categories listed above. Relationships among programs
and between technology programs and other state agen-
cies are described briefly for some states. Program descrip-
tions include services provided, technologies targeted,
and, in some cases, funding sources.

State Technology Development Programs:
A Report for the National Association
of State Development Agencies

Concurrent with the Minnesota survey, Robert Atkin-
son conducted a survey of technology development pro-
grams in Fall 1987 for the National Association of State
Development Agencies. The survey was intended in part
to update the 1986 Minnesota survey, and although there
are many similarities with the 1988 Minnesota report there
also are differences. Minnesota reports that $550 million
was allocated for science and technology initiatives for FY
1988, while Atkinson reports a 1987 total of close to $400
million. Rather than indicate a substantial increase in
spending from one year to the next, the differences are
more likely to result from different treatment of multiyear
appropriations spent out of bond issues.

Atkinson also uses slightly different categories of pro-
grams than the Minnesota study. He divides programs into
six categories and then subdivides four of the categories:

His report includes:

Programs to Stimulate Research

University Research Centers
University Research Grants
Business Research Grants

Programs to Support Capital Acquisition

Loan Programs
Equity Programs

Programs to Assist Management

Management Assistance Programs
Incubators
Technical Assistance

Programs to Introduce Technology into Firms

Technology Transfer

Diffusion of Technology
Research Parks

R&D Tax Credits or Deduction

Programs to Train Labor
Policy Development

This kind of breakout is helplul when designing a new
program offering information about different approaches
to providing a specific type of assistance.

Atkinson provides more in-depth analysis in the over-
view, while providing less information in the state-by-state
program descriptions. The overview includes regional
trends, per capita expenditures, and organizational pat-
terns of state programs. His program descriptions include
information on program type, organization name, program



name, year established, annual funding, technologies sup-
‘ported and very short program descriptions.

Recent State Initiatives: An Overview of State Science
and Technology Policies and Programs

In a chapter written for a forthcoming book entitled
Growth Policy in the Age of High Technology, Marianne
- Clarke, Senior Research Associate at the National Gover-
* nors” Association, suggests a typology for state initiatives
inscience and technology that covers a wider range of acti-
vities than those that evolved out of the surveys described
above. Clarke divides state initiatives into three catego-
ries, each of which is subdivided. She includes:

Investing in Education

Investing in Facilities and Equipment
Upgrading Faculty and Students

Training Technicians and Other Technical Workers
Improving Science and Mathematics Education

Supporting Research and Development

Research and Development Grant Programs
Technology Research Centers

Commercialization Assistance

Facilitating Information Exchange
Assisting Business and Entreprencurs
: Financial Assistance

_ This approach is useful because its emphasis on educa-

j tion is important to states and is not included, to this ex-

~ tent, in other typologies. It might be worthwhile for organi-
zations secking to support state programs to give more
attention to a broader range of education programs as a
way to better serve the interests of states.

State Technology Programs:

A Preliminary Analysis of Lessons Learned—
A Paper for the Council of State Policy

and Planning Agencies

1 David Osborne, in a paper prepared for the Council of
. State Policy and Planning Agencies, takes a more analyti-
* cal approach to classifying technology development pro-
- grams. Osborne cites Lou Tornatzky of the Center for So-
. ¢ial and Economic Issues at the Industrial Technology
. Institute in Michigan and other observers in saying that the
time has come to begin to evaluate the technology devel-
opment programs that states have instituted. His paper is
an attempt to “push [that] process forward . . . by raising
questions and drawing tentative conclusions.”**
' In an effort to set the stage for this evaluation, Os-
. borne organizes a typology of state programs around the
. problems that they are designed to address. He defines
- four problems and then looks at from four to eight technol-
" ogy development strategies states used to respond to
them. The problems are:

1. A research base that is too small to stimulate the
commercial development of new technologies in
the regional economies;

Inadequate transfer of technological advances
from research institutions, such as universities, to
local corporations;
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3. Insufficient support for new enterprise develop-
ment, as a means to commercialize new technolo-
gies; and

4. Insufficient deployment of new process technolo-

gies by existing manufacturers.

Inreviewing the state strategies to address these prob-
lems, Osborne makes tentative but useful observations
about their effectiveness. For example, he outlines four
strategies states use to respond to problem 3—insufficient
support for new enterprise development as a means to
commercialize new technologies. The first strategy is “en-
suring an adequate supply of risk capital.” After describing
several states’ approaches in this area he concludes:

After a decade of innovation, in development fi-
nance, the record is quite mixed. The primary ob-
jective of state intervention should not be to
create public organizations that will add a few
dozen loans or equity investments to the market-
place, but to change the very nature of that mar-
ketplace —so private firms begin making the kinds
of investments needed to commercialize new
technologies. More often than not, however,
states still create small pubtlic funds rather than
secking to change the marketplace. They retail
money, rather than using it to wholesale—to
change private investment patterns.“!

In the third section of his paper, Osborne takes on an
important subject that other typologies fail to consider—
the neced for states to take a multidimensional, compre-
hensive approach to technology development. “Getting
the mix right,” says Osborne, “is as important as providing
one or two of the elements that are missing. Hence, pro-
grams that focus on the entire mix—programs that are
comprehensive in nature—are often the most effective.”¢
He cites the Ben Franklin Partnership in Pennsyivania
and, to a lesser extent, the New York Science and Technol-
ogy Foundation and the Ohio Thomas Edison Program as
examples of successfully integrated state programs.

Finally, Osborne outlines lessons learned from talking
with program administrators and observing their programs,
and draws some general conclusions. His lessons fall into
three categories—policy, design, and political. In general,
they are simple and straightforward. For example, one of his
policy lessons is “dictate ends, not means.”? His conclusions
cite what most states are doing wrong, for example, “Too
many state technology dollars have gone into physical infras-
tructure—new buildings, new laboratories, new research
parks—rather than intellectual infrastructure.”®

As Osborne admits, his analysis is preliminary. But his
problem-solving orientation, emphasis on evaluation and
lessons learned, and recognition of the multidimensional
nature of state programs is constructive and offers much
food for thought to state policymakers and program de-
signers as well as to those working to support program de-
velopment and management.

Organization of State Programs

Both Robert Atkinson, in his survey of state programs,
and the National Governors’ Association, in a study con-



Direct
Responsibility
Program budget preparation 24
Program budget approval 10
Drafiing legislation 16
Program development 26
Program management 27
Intrastate communications networks i8
Interstate communications networks 15

! Thirty states responding.

Table 2
Administrative Responsibilities of State Science and Technology Offices!

Indirect Reporting
Responsibility Oversight Responsibility
7 3 29
10 3 22
13 4 30
3 3 30
3 4 29
5 3 20
2 1 16

? Sum may exceed total as some states reported both direct or indirect responsibility and oversight responsibility for a single function.

Source: NGA/SRA Survey of State Science and Technelogy Offices, September 1987, Updated July 1988. Published in National
Governors’ Association, Capital Ideas, September 1, 1988, p. 5.

Total States

ducted in conjunction with the Society of Research Admin-
istrators, addressed the question of how states have orga-
nized their technology development programs. In
summarizing his findings, Atkinson states:

States differ in the way they have organized their
programs. Many of the most active states have de-
veloped independent science and technology boards
which often develop innovation policies and admin-
ister many of the state’s programs. At least 14 states
have established a formal technology development
organization. Other states, while not developing
formal umbrella technology development organiza-
tions, operate many of their programs either
through quasi-public organizations or the state de-
velopment agency. Often in these states, overall di-
rection for state policy is provided by an indepen-
dent, quasi-public technology board."”

The results of the NGA study, published in the Sep-
tember 1988 edition of Capital Ideas, a newsletter pub-
lished by the NGA Center for Policy Research, was more
specific.?? According to that report, 38 states maintain sci-
ence and technology offices, only three of which were es-
tablished before 1982, About half of these offices are divi-
sions of larger state offices. The other half are
independent agencies, quasi-public corporations, or pri-
vate nonprofit corporations.

The enabling legislation for these offices generally
states that their primary purpose is to stimulate and sup-
port economic development through supporting research
and development and technology-based businesses. In
some cases, building closer ties among government, edu-
cation, and industry, and/or encouraging and promoting
excellence in scientific and technological education, are
also mentioned.

The survey also asked about the functions of the offices
surveyed. Twenty-seven states {out of 30 responding) re-
ported that they had direct responsibility for program man-
agement, 26 reported direct responsibility for program devel-
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opment, and 24 reported direct responsibility for program
budget preparation. Ten states have direct responsibility for
program budget approval, and 16 offices reported responsibi-
lities for drafting legislation (see Table 2).2!

Funding for State Technology Programs

According to the Minnesota study, state expendilures
from science and technology programs range from zero to
over $76 million per state. In general, the manufacturing
states of the Northeast and Midwest spend the most, while
Western states spend the least. Most of the money comes
from state general funds. Other sources include bond is-
sues, state lottery funds, pari-mutuel gambling receipts,
and state employee pension funds (see Table 3).2

The Atkinson and Minnesota reports contain summa-
Ty data on state expenditures by program. Atkinson reports
1987 expenditures; the Minnesota study contains 1988 and
1986 expenditures. While some of their findings are com-
parable, there are also some disparities.

Both reports put spending for research centers be-
tween 41 and 42 percent. However, while the Minnesota
study shows the next largest category to be research grants
al 27.3 percent, Atkinson reports equity programs second
at 21.4 percent, and research grants (business and universi-
ty combined) third at 17.1 percent. The Minnesota report
places capital programs (seed and venture combined)
much lower on the list at 6.8 percent (Table 4 and Figure
1).2 Some of these differences may be due to variations in
data collection and program definitions.

Technologies Targeted

According to Atkinson, most states target specific in-
dustries on which to focus technology development activi-
tics. He identifies 64 technologies that states hope to de-
velop, from robotics to food processing to welding, and
groups them into seven categories with summaries of
those targeted most frequently.

Not surprisingly, computers and computer-related
technology are the most popular, with advanced manufac-
turing technologies a close second. Other popular technol-



Table 3
1588 Fiscal Funding for Technology Initiatives

Total State Initial Miscellaneous*
State General State Bond Funding

State Funding Funds Funding Issue Source

Alabama $2,855,205 1,055,205 1,800,0002

Alaska 30,000 30,000

Arizona 7,000,000 7,000,000

Arkansas 3,150,000 3,150,000

California 5,900,000 5,900,000

Colorado 3,700,000 3,700,000

Connecticut 12,550,000 9,450,000 3,100,000

Delaware 1,650,000 1,550,000 100,000

Florida 27,958,000 27,958,000

Georgia 11,094,430 11,094,430

Hawaii 2,851,000 2,851,000

Idaho 0

Nlinois 13,540,000 12,540,000 1,000,000

Indiana 10,637,500 10,637,500

Towa 4,895,000 1,395,000 3,500,000b

Kansas 3,550,000 3,425,000 125,000¢

Kentucky (FY89) 560,000 560,000

Louisiana 0

Maine 184,280 184,280

Maryland 7,365,750 7,365,750

Massachusetts 14,665,000 14,665,000

Michigan 13,063,500 13,063,500

Minnesota 39,439,200 39,439,200

Mississippi 9,300,000 9,360,000

Missouri 28,566,000 28,466,000 100,000

Montana 3,550,000 3,550.000

Nebraska 858,500 858,500

Nevada 0

New Hampshire 200,000 200,000

New Jersey 76,345,000 19,345,000 57,000,000

New Mexico 7,654,000 7,654,000

New York 22,129,300 22,129,300

North Carolina 23,357,000 23,357,000

North Dakota 207,000 207,000

Ohio 18,000,000 18,000,000

Oklahoma 12,046,375 12,046,375

Oregon 2,214,000 2,215,00(]d

Pennsylvania 49,050,000 49,050,000

Rhode Island 2,000,000 2,600,000

South Carolina 0

South Dakota 3,050,000 3,050,000¢

Tennessee 13,109,400 13,109,400

Texas 60,690,000 60,690,000

Uitah 5,187,000 5,187,000

Vermont 0

Virginia 9,400,000 9,400,000

Washington 11,000,000 11,000,000

West Virginia 150,000 150,000

Wisconsin 18,978,000 18,987,000

Wyoming Q

* Miscellaneous Funds:

2State Trust Funds PState Lottery “State Gaming Funds dState Lottery “Future Fund

Source: Office of Science and Technology, State Technology Programs in the United States, 1988, (St. Paul: Minnesota Department
of Trade and Economic Development, July 1988), p. 8.
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Tabie 4
State Expenditures by Program Type

Program Type Amount Percent Program Type Amount Percent
University Research Centers $166,779,421 419 Technical Assistance 9,381,845 24
Equity Programs 85,037,348 214 Management Assistance 8,933,050 23
University Research Grants 51,170,425 129 Training 8,597,300 22
Business Research Grants 16,886,457 42 Loan Programs 4,070,000 10
Incubators 15,440,459 39 Policy Development 2,470,900 .6
Diffusion of Technology 15,057,174 38 R&D Tax Credits or Deductions N/A N/A
Technology Transfer 12,395,000 31

Research Parks 12,120,000 3.0 Total Expenditures $397,617,209 100.0

Source:

Robert D. Atkinson, State Technology Programs (A State-by-State Listing) (Washington, DC: National Association of State
Development Agencies, March 1988), p. 4.

Source:

Figure 1
Sclence and Technology Initiatives
Distribution of State Expenditures in the U.S., Fiscal Year 1988
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Table §
Technologies Targeted by States

Computers and Computer Related Technology  19.3%
Advanced Manufacturing Technologies 18.2%
Biotechnology 16.2%
Miscellaneous Advanced Technologies 14.1%
Natural Resources 9.9%
Medical Technologies 8.6%

Total 100.0%

Source: Robert D. Atkinson, State Technology Programs (A
State-by-State Listing) (Washington, DC: National
Assocaition of State Development Agencies,
March 1988), pp. 5, 6.

ogy categories include biotechnology, misceflaneous ad-
vanced technologies, and natural resources. Table 5 indi-
cates, on a percentage basis, the popularity of each tech-
nology category.

Patterns and Trends in State Programs

While there are trends and patterns in state technolo-
gy development programs, it is important to note that, on
the whole, these programs are characterized by unusual di-
versity. Perhaps because they originate out of unique local
economic conditions and are designed to capitalize on lo-
cal advantage rather than in response to federal mandates,
they vary greatly in their organization, their clientele, the
industries they target, and their relationship to the educa-
tion community,

This diversity is a fertile ground for innovation and is
necessary to be most responsive to any particular state set-
ting. However, it can create problems in classifying informa-
tion so that it is easily retrievable and most useful for states
looking to start or improve their own programs. 'This variety
also makes it more difficult for federal policymakers to de-
cide how best to structure their own programs to be most
supportive. There are some discernible trends among the
states, which have been outlined here.

Trends in Policy

According to several observers, states are becoming
much more activist in their approach to economic develop-
ment, and their technology development effortsare on the
cotting edge of this activism. Whereas states previously
confined their programs to the more passive public posture
of taxes, infrastructure, and general marketing of the state
as a good place to do business, state economic deveiop-
ment initiatives now include strategic plans, loans to and
equity positions in private enterprises, targeted training
for specific firms and industries, and active marketing of
products and services of individual businesses. State devel-
opment officials are finding ways to influence the market
more directly and shape economic output within their
boundaries.?

As explained earlier, many state officials, in respond-
ing to a changing economy, are shifting their strategies

£ |

from stimulating basic research and attracting high tech-
nology companies to creating an environment in which
companies are more inclined to use innovation to improve
products and processes. Hand in hand with this has come
an increased emphasis on smaller and newer firms, indige-
nous to the state, with high-growth potential.

Almost without exception, state initiatives in technol-
ogy development have incorporated, as a matter of policy,
a wide variety of education programs, including business/
university partnerships, university research centers or
grants, fellowships, university chairs, increased funding in
graduate studies in science and engineering, more mathe-
matics and science in the elementary and secondary curric-
ulum, or targeted training. While the program mix varies
from state to state, education policy will very likely contin-
ue to play a major role in the promotion of technology de-
velopment in almost all states. This trend coincides with
the broader educational reforms that most governors and
legislatures across the country have instituted. In response
to many of the same concerns—international competition,
changes in the economic base, the need to integrate the
disadvantaged into the economic mainstream—states are
pursuing education and technology development policies
in tandem as a strategy for economic growth.

Expenditure Trends

Some of the variation in expenditure data reported by
Atkinson and the Minnesota Office of Science and Tech-
nology may be attributable to differences in accounting
procedures for the studies, The differences also may indi-
cate changes in state priorities. The Minnesota study re-
ports that between 1986 and 1988, “Financing of technolo-
gy/research centers remains very strong as states seek to
develop new technologies through applied research. At
the same time, there appears to be a marked decrease in
spending for venture capital programs, and a shift in em-
phasis toward research grants, technical and managerial
assistance, and information network systems.”? The Min-
nesota report goes on to suggest that these shifts in expen-
ditures indicate that states are relying more heavily on the
private sector for less risky venture funding while continu-
ing to provide seed capital. Further comparisons of the two
years indicate that states are increasing their funding for
technology training and information networks while
spending less on technology transfer.

Regional Trends

Although states in all regions of the country have insti-
tuted technology development programs, regional varia-
tions are evident. Robert Atkinson, in his report for the
National Association of State Development Agencies,
notes that because states tend to target technologies that
will enhance their existing economic base many of them
may continue to focus on traditional sectors in their tech-
nology development programs, That focus is coupled with
strategies targeted to industries that may not be part of the
existing base but may be able to take advantage of assets
the state has to offer. For example, in Atkinson’s survey,
states in the Midwest and South tend to focus on advanced
manufacturing technologies that build on a history of large
manufacturing facilities. The western states focus heavily



Table 6
Targeting of Technology by Region
North- Mid-

Technology east west South West
Biotechnology 13% 22% 10% 19%
Computers 18% 2% 17% 28%
Miscellaneous 16% 12% 15% 11%
Advanced

Manufacturing  18% 23% 25% 11%
Materials 11% 9% 10% 9%
Medical 11% 3% 15% 5%

Natural Resources 13% 9% 8% 26%

Source: Robert D. Atkinson, State Technology Programs (A
Stare-by-State Listing) (Washington, DC: National
Assocaition of State Development Agencies,
March 1988), pp. 5, 6.

on natural resources, while biotechnology also ranked
high. In the northeastern states, where educational levels
tend to be higher and the resource base more diverse, tar-
geted technologies were more varied, including biotech-
nology, miscellaneous, and natural resources. Computers
and computer-related technologies rank high in all regions
(see Table 6).%

Regional variations also can be seen in state expendi-
ture levels. The states that spend the most in absolute dol-
lars on science and technology are generally in the North-
east and Midwest, forming a band from New Jersey north

and west to Minnesota. The one state outside this region
that falls into the highest spending category is North Caro-
lina (see Figure 2).*” On a per capita basis, in 1987, the
Northeast led the nation, spending $2.15 per capita. Mid-
western states spent an average of $1.98 per person, the
South spent $1.48, and the West, $1.00. The national aver-
age was $1.69 per capita (sce Figure 3).2°

Expenditures on types of programs varied by region, as
well. Southern states spent the highest percentage (almost
69 percent) of their total 1987 expenditures on university
related programs. The Midwest and West spent more on
capital programs than did other regions. The Northeast
spent more than other regions of the country on training
workers and diffusing existing technology to manufactur-
ing firms (see Table 7).

Analysis and Assessment

Several experts indicate that states are placing a grow-
ing emphasis on program analysis and assessment. Al-
though none of the surveys reviewed for this paper in-
cluded assessment, other readings and discussions with
practitioners indicate that this is a growing interest among
policymakers and program managers. While most of these
programs are less than ten years old, and economic growth
is not an overnight proposition, many of these initiatives
have been in operation long enough to have measurable
outcomes. At the same time, as public resources become
more scarce, policymakers are looking for reliable mea-
sures to ensure that their dollars are being spent in a
worthwhile manner.

In 1987, the National Governors’ Association, the Na-
tional Research Council and the Government-Universi-

Figure 2
State Technology Programs Total Expenditures
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Table 7
Expenditures on Programs by Region
(in percent)

i | Program Type Northeast Midwest South West
Research Centers 54.0 360 499 283
University Research Grants 4.9 13.6 18.8 18.1
Business Research Grants 6.6 24 22 10.8
Loan Programs 15 .1 0 53
Equity Programs 6.2 213 11.0 238
Management Assistance 1.6 3.4 23 5
Incubators 5.0 7.0 15 14
Technical Assistance 0 59 20 2
Technology Transfer 19 37 4.6 16
Diffusion of Technology 12.4 3 17 0
Research Parks 0 45 2.7 8.0
R&D Tax Credits N/A N/A N/A N/A
Training 55 9 18 0
Policy Development 2 ] a 1.7

Total 100.0 100.0 100.0 100.0
Source: Robert D. Atkinson, State Technology Programs (A State-by-State Listing) (Washington, DC: National Association of State
Development Agencies, March 1988), p. 9.

ty-Industry Research Roundtable hosted a workshop en-
titled “State Government Strategies for Self-Assessment
of Science and Technology Programs for Economic Devel-
opment.” Workshop participants discussed how state offi-
cials could address two key assessment questions: (1) Isthe
program a worthwhile investment, considering all of the
other demands for state money? and (2) Is the program
structured most effectively?®® Several points raised in that

workshop are instructive in thinking about state analysis
and self-assessment strategies.

First, the participants agreed that science and technol-
ogy programs are “long-term initiatives” not expected to
yield results for five to ten years. Second, state programs
have both ultimate goals, in terms of economic growth, and
proximate goals, such as strengthening gradunate educa-
tion, producing new industrial processes, and improving

Figure 3
State Technology Programs Per Capita Expenditures
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the transfer of knowledge and expertise into commercial
applications. Third is the recognition that self-assessments
have at least two audiences—those who fund the programs
and those who run them. Finally, the point was made that
it is easier to assess a program if its goals and purposes are
articulated clearly from the beginning.’! As state programs
mature, more policymakers and program operators are
likely to undertake self-assessments as part of their ongo-
ing efforts to improve the design and effectiveness of state
technology development programs.

Findings and Conclusions

There is much that federal agencies, multistate organi-
zations, and others interested in assisting states to improve
their technology development programs can learn from what
is being done and from the wealth of analysis and writing that
has gone before. This section summarizes some general ob-
servations made as a result of the research done for this pa-
per and draws some conclusions about what would be most
useful to help states improve their programs.

Findings

1. Most states have programs to promote technological
innovation and development. These programs vary in
size, scope, funding level, and sophistication. In al-
most all cases, these programs are developed and im-
plemented as part of a state economic development
program and are institutionally linked to the state of-
fice of economic development.

Programs to promote technological innovation and de-
velopment are substantially different from traditional
economic development programs and appear to be de-
signed in response to changes in the national and inter-
national economic environment. More traditional pro-
grams rely on tax incentives, regulation, and business
recruitment. Programs to encourage technological inno-
vation and development include research, education,
provision of capital, technology transfer, and training.

There is wide diversity in state programs to promote
technological innovation and development,. State pro-
gram managers design their programs to respond to
local economic and political conditions and to take ad-
vantage of existing industries or technologies in which
state policymakers feel the state has a competitive ad-
vantage and which hold potential for development. As
aresult, there is wide variation among state programs
in structure, relationship to state government, clien-
tele, and services.

There is a fairly strong informal network among state
program managers and others who support their work.
There is an ongoing exchange of experiences and
ideas, albeit in a fairly unstructured manner. Howev-
er, there continues to be a need for more detailed, cur-
rent, and complete information about these programs,
the conditions under which they operate and, espe-
cially, their outcomes. There also seems to be a desire
on the part of many program managers to have more
opportunities to consult, both with one another and
with academics and others studying these programs,

34

on a more structured basis. State associations, espe-
cially the NGA Working Group on State Initiatives in
Applied Research, provide this forum to some extent,
but more of this kind of interaction may be needed.

Summary information on most state programs has al-
ready been collected and categorized. In the Minneso-
ta report, Robert Atkinson’s report for NASDA, sev-
eral NGA surveys, and other sources, state program
data hasbeen compiled on a nationwide basis. This in-
formation is limited, according to most observers, be-
cause it does not cover all state programs, is superfi-
cial, is outdated almost as soon as it is published and
collected, and is categorized in ways that frequently
result in the loss of valuable information.

The work of the multistate organizations in the area of
technology development is, in general, limited, al-
though valuable. The National Governors’ Associ-
ation and the Southern Technology Council have the
most extensive programs. Their activities include sur-
veys, technical assistance, task forces, and ongoing
communication with federal agencies. A few other or-
ganizations—the National Association of State De-
velopment Agencies, the Council of Great Lakes
Governors, the Northeast-Midwest Institute, the Na-
tional Conference of State Legislatures—have either
included technology development in their overall eco-
nomic development activities or have undertaken a
one-time project with little or no follow-up. This may
be attributed to the absence of federal funds in this
area, for the states themselves as well as for the orga-
nizations that serve them.

Conclusions

There is a continuous need for accurate, current,
complete information about state programs.

All experts consulted, including state program directors,
agree that there is a need to have quality, current informa-
tion on what policies and programs states are implementing,
This information serves several purposes. State program
managers use the information to develop and improve their
own programs. Federal officials use it to make federal pro-
£rams more responsive to state initiatives, Multistate organi-
zations use the information in targeting the assistance they
provide to states and in representing the interests of the
states to federal agencies. Information about state policies
and programs is also used by academics to track changes and
trends over time and conduct other research necessary to im-
prove the practice. Finally, university and industry people use
information about state policies and programs to structure
their participation in collaborative efforts.

State officials are willing to share information about
their policies and programs, but they would also like to have
an intermediary who can respond to the most common and
time-consuming inquiries. They are looking for an informa-
tion source that could take some of the burden of responding
to inquiries from their shoulders while providing them with
more in-depth information than is currently available.

One suggested modet was the funding of several om-
budsman positions. These officials would become extremely
knowledgeable about state programs and have regular con-
tact with key people in the state. They could call on a com-



' puterized data base, but would be able to go much further in

responding to inquiries because they could analyze the prob-
lem that the “client” was trying to address, synthesize the in-
formation on file, be current on changes in state initiatives
and be able to provide a more tailored response.

The diversity among state programs in technolo-
gy development! creales a special problem in terms of
collecting and categorizing information.

State technology development programs are extremely
varied. Because they are designed to respond to local eco-
nomic and political conditions and they involve so many dif-
ferent players—government, universities, private firms,
quasi-private organizations—each program has unique char-
acteristics. These programs may vary from one another more
than other types of state programs, because they were not de-
signed in response to a federal mandate or grant program
and they involve so many different kinds of players. Whatev-
er the reason, it is this diversity—the innovation in techno-
Jrgical innovation programs, so to speak—that makes infor-
“jation sharing even more rich and valuable.

It is this diversity that also makes it difficult to collect in-
- rmation about programs and even more difficult to orga-

ize the information in a way that it can be retrieved. Fre-
juently, the names of programs are similar, but they provide
rery different services. Other times, similar programs have
different names. How can information about state programs
be collected and maintained so as not to lose valuable infor-
mation, but still be able to respond to categorical questions?

One approach to this dilemma is the cmbudsman role
mentioned above. Someone who knew the particulars of a
state program in more depth than the written or computer-
ized information and could understand the linkages be-
tween an inquiry and an existing program could be more
helpful than the data base alone. Another important con-
sideration is how the data are collected in the first place.
Much of the information that has been collected about all
state programs to date has been done through a survey in-
strument designed to “force” the information collected
into descriptions that can be compared and summarized to
produce a national picture. This approach has its merits
and purposes. However, if the primary purpose of collect-
ing information about state programs is to help other
states learn from earlier experiences, a more open-ended
description not geared toward summary and comparisons
might be of more use. Case studies on many of the best
programs in the country exist as models for collecting this
kind of information. But many programs have not been
documented in this way. Studies of these programs could
also be highly instructive.

A third approach to collecting and categorizing informa-
tion about state programs is to follow the example set by
David Osborne in the paper prepared for the Council of
State Policy and Planning Agencies. Designed around “prob-
lem-solving,” this approach to categorization might be more
responsive to the kinds of questions that a client poses.

In whatever form the information is organized, several
experts suggest that it be collected through a self-report-
ing system that is maintained on a computer base. If possi-
ble, updates would be sent in electronically when there are
changes in the program. In addition, every year or 5o, the
information would be sent to program managers who
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would be asked to make changes or corrections that may
not have been made during the year.

There is a need for better assembling and coordi-
nation of information on federal programs for tech-
nology development.

Several individuals interviewed suggested that there is
a need to have some organization or agency take overall
responsibility for identifying and coordinating information
on federal programs. States could then access this source
when looking for federal assistance or programs to inte-
grate with their technology development activities. Al-
though there are few if any federal programs that help
states plan or implement technology development pro-
grams, there are economic development assistance pro-
grams that can be used, in some cases, 1o support technolo-
gy development activities. There also are many more
federal R & D and business assistance programs that could
be used in conjunction with state technology development
programs if state development officials had complete and
current information on them.

There is presently no place where complete and current
information on these programs exists, much less any staff to
help states find ways to integrate them with their own initia-
tives. The same agency that assumes responsibility for main-
taining this data base and contacts list also could sponsor
seminars and technical assistance sessions for state program
managers to help in integrating federal and state programs.

There is a need for and interest in developing
and conducting more and better program analysis
and self-assessments.

Probably the most frequently mentioned and the most
sensitive area in which states could use assistance is in pro-
gram analysis and self-assessment. Many state programs
have been in place long enough for program funders,
policymakers and program managers to expect measurable
results. A few states have conducted self-assessments or
hired outside consultants to analyze or evaluate their pro-
grams. In addition, some assessments of programs and
practices have been undertaken by academic institutions
interested in the field. In general, however, analysis and
assessment have been anecdotal or preliminary.

Many observers indicated that states could benefit
from a comprehensive assembling and documenting of the
analyses and assessments of state programs, both anecdot-
al information and comprehensive assessments. State and
local officials also need assistance in developing methodol-
ogies to measure the progress and success of their own ef-
forts. This assistance could be provided in a variety of ways,
including from peers; from academics who study programs,
develop methodologies, and conduct assessments; or in
seminars for state and local officials to discuss the issues
and questions surrounding analyses and self-assessments.

In conclusion, many states have instituted technology
development programs. The programs are as varied as the
economic and political environments in which they operate.
States have found informal ways to share information and
learn from each other, as well as the more formal collabora-
tion that occurs through multistate organizations. But there
are still many things that could be done to increase and en-



rich that interaction to the benefit of state programs and
overall economic growth throughout the nation.
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Tederal Tednndiogy Transter, Tritieal Perspeetves
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Introduction

This paper outlines critical perspectives of key entities
involved in the transfer of federally funded technology to
the private sector. The intent is to provide added insight to
the technology transfer process through lessons learned by
these entities and gained through actual experience, be it
from the perspective of a business, broker, or technologist.
Space Commerce International, Ltd. (SCI) and Trantek,
Inc. have been involved in various issues pertaining to
technology transfer and utilization activities. Our expeti-
ences, combined with the perceptions and misconceptions
of key players in the technology transter process, will form
the basis for conclusions that are intended to serve as useful
inputs for a Clearinghouse for State and Local Initiatives on
Productivity, Technology, and Innovation.

SCI specializes in providing technical support, technolo-
gy transfer, and marketing services. Trantek specializes in
transferring technology between companies and between
governments and industry, domestically and overseas. A re-
view of relevant literature was conducted in the course of de-
veloping the ideas which follow, although this research serves
chiefly to support the invaluable primary research and
hands-on experience that are at the core of this paper.

Background

The federal government spends more than $62 billion
annually on research and development.! These funds are al-
located each year to programs developed by the departments
of Commerce, Defense, Energy, Agriculture, and Health
and Hurnan Services, and NASA, National Science Founda-
tion, and other government agencies. This constitutes an ex-
tensive resource basc of technologies and innovations, a
great many of which have commercial applications.

While federal technology transfer efforts have ex-
isted for a long time, beginning with the Department of
Agriculture’s extension activities and, more recently,
NASA's Technology Utilization program, its promotion
on a government-wide basis began when the Steven-
son-Wydler Technology Innovation Act was passed in
1980. The act mandated the transfer of non-sensitive
technologiesby federal departmentsandagencies to the
private sector and state and local governments,

In 1986, the act was amended by the Federal Technology
Transfer Act. Among the provisions of the latter act was a
means for facilitating cooperative R&D agreements between
private industry, universities, and federal laboratories.

In 1987, President Ronald Reagan issued Executive
Order 12591, “Facilitating Access to Science and Technol-
ogy,” which sought to promote further cooperation be-
tween private industry and the federal laboratories by al-
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lowing the laboratories to license, assign, or waive their
rights to technological innovations. Private companies
were now free to pursue the commercial applications for
technologies they helped develop for national missions.

In August 1988, President Reagan signed the Ommnibus
Trade and Competitiveness Act of 1988. The new act redesig-
nated the National Bureau of Standards as the National
Institute of Standards and Technology, established a new
Undersecretary for Technology, and created a new Tech-
nology Administration within the Department of Com-
merce. It is this new act which contains provisions for the
establishment of a Clearinghouse, within the Department
of Commerce, which will serve as a central repository of
information on federal, state, and local initiatives on pro-
ductivity, technology, and innovation.

Objectives of Technology Transfer

In any discussion of the potential role, design, and op-
eration of the Clearinghouse for State and Local Initia-
tives on Productivity, Technology, and Innovation, it is im-
portant that we understand that the basic motivation of
any business is to maximize profits in order to remain com-
petitive. Therefore, any application of external forces that
help achieve this goal should be energetically pursued.

The predominant objectives of these forces are to: (1)
reduce costs (make an existing product or service less ex-
pensive), (2) improve quality (make the product or service
more reliable), and (3) develop new products or services.
When one or more of these aims are accomplished, the
business is better positioned to increase sales volume or to
create a market for new or improved products or services,
thereby increasing profits.

The three major sources of external assistance are: (1)
infusion of capital, (2) increased manpower, and (3) intro-
duction of new technology. Of the three, this discussion
will focus on the introduction of new technology, specifi-
cally, federally funded technology, to achieve the goal of im-
proved competitiveness.

Both foreign and domestic studies related to the
cost-benefits of government-sponsored technology transfer
efforts reflect positive ratios. In some cases, the benefits re-
sult in a significant return on the investment. One study con-
ducted by Mathematica, Inc., showed the overall benefit-cost
ratio of one federally funded technology transfer program to
be as high as 6 to 1. Another study, conducted by A.D. Little,
Inc., found benefit-cost ratios of at least 3 to 1 for firms par-
ticipating in the three or four most successful State Technical
Services (STS) programs in each state.” One may conclude
that any program that enhances the transfer process and ulti-
mately increases competitiveness should make a positive
contribution to the economic health of the country.
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The method by which this process may be undertaken,
however, is currently a source of a great deal of discussion.
Many different solutions have been proposed to increase
the rate of technology transfer and successful utilization,
as witnessed by the establishment of a Cilearinghouse for
State and Local Initiatives on Productivity, Technology,
and Innovation. A central concept of this paper is that the
perspectives of all of the key entities involved in the tech-
nology transfer process are inevitable factors that have an
impact on the successful operation of such programs. There-
fore, a sensitivity to these perspectives is crucial to the design,
implementation, and operation of any new initiatives.

Perpsectives of Key Players

The players actively involved in technology transfer
activities may be grouped into four major categories: busi-
ness end-users, technology brokers, federal technologists,
and mechanism developers. An on-going program to pro-
mote successful technology transfer depends on a careful
consideration of ail of these perspectives. The end-users
are the ultimate beneficiaries of any well designed tech-
nology transfer program; naturally, their needs, experi-
ences, and perceptions are most important. Without the
input of the technology brokers, federal technologists, and
mechanism developers, however, it would be difficult to
design and implement a technology or innovation initiative
sensitive to end-user needs.

The purpose of this section is 1o establish a common
basis for understanding the general nature of technology
transfer and the role of innovation, in particular, on the
transfer process. This section will describe the activities un-
dertaken by key piayers involved in technology transfer, their
differing motivations, and the nature of their interaction.

Business End-Users

The business end-users of federal technology resources
are comprised of those companies that seek competitive ad-
vantage through the application of new technologies. As de-
scribed above, this group is motivated by the overriding goal
of increasing competitiveness and, ultimately, profits. Be-
yond this goal, however, there may be great differences in the
way new technology is perceived by different companies.

One might assume that the federal laboratories are
deluged by people asking for assistance, but this does not
necessarily happen. There are factors linked to corporate
perceptions, such as a reluctance to expose proprietary in-
formation, an aversion to dealing with the federal system,
and a hesitation to invest time and money to travel to the
source of information, that serve to keep the number of in-
quiries relatively low. In addition, it seems as though pri-
vate R&D technologists fear that this type of technology
search might reflect negatively on their own innovative
ability. Below are a few of the end-users’ key perceptions
that affect their access of technology information.

Perceived Sophistication of Technology. One reason
some business end-users do not attempt to access federal
technology data is that there is frequently a misconception
of the sophistication of the technologies involved. For ex-
ample, technology transfer agents, in interviews at the
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University of Southern California, University of Oklaho-
ma, and Stanford Rescarch Institute, reported that when
corporate technologists were queried about their reasons
for not searching for federally developed technologies, a
significant number believed that these technologies were
too sophisticated for their needs. The companies these
technologists worked for were usually at the small business
end of the spectrum, but the perception was found in large
companies as well. They were conditioned to believe that
NASA was involved with work in the “hard sciences” needed
for space exploration; the Department of Defense with mas-
sive, complex weapons systems; the Department of Energy
with intricate energy generating plants; etc. All too often,
they feel technologically inferior and intimidated by the vast
amounts of R&D being conducted in areas of their interest.

Short-Term Focus, Another factor limiting a firm’s in-
centive to seek federal technologies is the current tenden-
¢y to seek near-term solutions. The prevailing tendency is
10 solve problems within a one- to two-year time period,
thereby shifting the focus from long-term new product de-
sign to short-term product improvement. During an inter-
view with a Fortune 500 company president, he remarked
that, “If I don’t come up with a new product and show an
increase in our profits in the next two years, I'll be fired,”
and this is not an isolated example. The net result of this
tendency is to shift the focus of the search strategy from
research to development technologies. When this shift oc-
curs, there is little incentive to seek out federal govern-
ment technology.

“Not Invented Here.” Technology transfer to the pri-
vate sector may be hindered by the commonly observed
“not invented here” (NTH) syndrome.? This is the mindset
that preciudes from application any technology or innova-
tion generated outside the firm. The NIH syndrome may
be attributable to a need to protect annual R&D budgets,
to a real or perceived stigma within the firm against exter-
nally developed technologies, or to a simple mistrust of
other people’s work. A case in point is our experience with
a client, one of the largest food processing companies in
the United States, that requested contacts with federal
technologists working on unique membrane technologies.
During our discussions, the vice president for R&D be-
came somewhat hostile, and when asked his reasons for his
sudden change in attitude, he responded, “My credibility is
being called into guestion by my subordinates because it
appears that I can’t handle my job and need external help!”

Large Companies. In general, large companies can
gain much advantage by acquiring federal technology.
These companies usually have large technical staffs that
can more easily assimilate the federal technology into
their current programs. They generally have well devel-
oped information management systems, as well. In some
extreme cases, certain companies have learned that their
current R&D programs could be curtailed or redirected.
This happens because there is a greater exchange of infor-
mation between company technologists and their counter-
parts in the federal laboratories.

The interpersonal exchange of information between
large firms’ technical staffs and federal technologists often
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allows the firms to bypass formal technology transfer chan-
nels.' However, a lack of awareness does exist among these
technical staffs as well, which may leave many federal
technology resources untapped. Where these resources
are actively sought out, it is usually for specific informa-
tion. Corporate technologists are often referred to federal
technical information informally, through their peer net-
works, and, not surprisingly, through the use of a simple
research tool—the telephone.

The preference among large corporations is usually
for technical data as provided by a passive data base or pub-
lishing mechanism. For proprietary reasons, large firms
seldom seek technology extension services or other active
technology transfer mechanisms. These mechanisms usu-
all r require in-depth discussions of the problems at hand,
an 1 are perceived to threaten corporate security.

Small Companies. For small companies or individual
e1 trepreneurs, a different pattern exists. First of all, by
tteir very nature, small businesses are even more
gort-term oriented than large companies. They have
1 wch less resilience to dramatic changes in financial per-
{ »rmance, and so cannot afford to invest heavily in R&D.

econd, small companies seldom have the technical staffs
iieeded to interpret technical literature. Rarely do they
1ave a staff dedicated solely to devising solutions to techni-
cal problems. Third, current technology transfer pro-
grams, for the most part, have not adequately addressed
the particular needs of small businesses. Many agencies
have only begun to implement the 1986 Technology Transfer
Act and the 1987 Executive Order with respect to in-
creased attention to small businesses.’ The small business
community is a ready target for technology transfer ef-
forts, but they do not have the resources to work with any
but the most active mechanisms.

The primary obstacle to technology utilization on the
part of small businesses is a lack of awareness of available
programs. Ironically, their need and willingness to seek
out such programs, once identified, is often greater than
that of large firms. Here, proprietary information may not
be a critical issue, and small businesses therefore could
benefit from more comprehensive assistance, such as may
be provided by technology extension or broker services.

Mission Requirements and Private-Sector Applica-
tions. In the final analysis, the great majority of most
successful transfers occur when a personal relationship is
developed between the federal technologist and the infor-
mation seeker. With the exception of those technologies
that are developed for specific private-sector applications,
such as environmental science, transportation, and medi-
cal technologies, much of the R&D conducted at the fed-
eral level is generated for the purpose of satisfying mis-
sion-related requirements for agencies like NASA and
DOD. The R&D conducted for these agencies is per-
formed with little or no thought about possible private sec-
tor spinoff applications.

Any application of these technologies to other prob-
lems usually requires additional research, development,
and product engineering. Requestors know what they are
after, but often do not fully understand the technology

they are secking. Conversely, technologists understand
the technologies they develop, but know little or nothing
about the requestors’ problems or about their own tech-
nologies’ possible applications.

Additionally, mission-oriented research is not gener-
ally guided or restricted by rigid cost pressures. It is usually
guided more by safety and reliability considerations, so
that even when technologies are related more directly to
the requestors’ requirements, further development and
product engincering have to be conducted. Therefore,

- there is an ongoing, unfortunate struggle between access
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and the benefit of personal interaction with the technolo-
gists, on the one hand, and the mission requirements that
the technologists ultimately must satisfy, on the other.

Perceived Cost of Technology. An interesting phenom-
enon we have observed is that little value is placed on free
technology. An experiment was conducted at the Universi-
ty of Pittsburgh’s Industrial Application Center, in which
technology information was distributed under three differ-
ent cost schemes. Information seekers in one group were
given the information completely free of charge, a second
group was charged half the cost of providing the informa-
tion, and a third group paid the full cost for the materials.
In follow-up studies conducted within a year after distribu-
tion, it was found that the group that bore the full cost of
the information had the highest rate of successful utiliza-
tion of the technology. When technology is made available
at no cost to the user, the motivation to make certain it is used
is apparently lessened. When charged for the technology—
that is, charged for the effort to get it to the user—the user’s
application efforts increase in direct relation to the charges.

Technologies vs. Selutions. Our work in technology
brokering has shown that most information seekers are not
looking for technology as much as they are trying to get
help to solve problems. More often than not, it has been our
experience that when a technology is identified to solve a par-
ticular problem, that technology is not the one originally
sought out by the client. In their quest to apply technological
solutions to their problems, entrepreneurs lean heavily on
the federal technicians to find ways to apply the technology to
their specific purposes. Technologists, on the other hand, at-
tempt to understand the problem and offer possible uses of
the technology. Some middle ground is often sought between
the two, wherein both attempt to understand the other’s
needs and expertise. It is during the course of these discus-
sions that application breakthroughs usually occur.

Summary

The motivation to seek (or shun) federal technologies
differs between large and small companies. By most ac-
counts, the primary motivation to acquire these technologies,
and thereby gain the competitive advantage, is there. This is
tempered, however, by attitudinal and practical constraints.

These differences are pronounced enough to merit
specialized attention to small and large businesses. While
there is a solid foundation of work in transferring technol-
ogy to large corporations—indeed, most discussions of
technology transfer are limited to this aspect alone—very
little research has been conducted on small-business tech-
nology transfer. Any programs that are planned by state



and local initiatives or federal agencies should therefore
be prepared to accommodate the differing needs of these
two constituent groups, or else to accept targeting one or
the other group exclusively.

Part of the information that any new technology trans-
fer initiative will need to disseminate to its potential users
is some idea of the amount of investment one will likely
need to make, in terms of both time and money, in order to
successfully utilize a given federal technology. This informa-
tion would be especially helpful for the small-business owner
or entrepreneur, whose budgets are already restricted. Any
potential end-user will be better prepared to decide whether
to seek federal technology if such investment is provided.

Technology Brokers

There is an overwhelming variety of sources of {eder-
ally funded technology, including publications, seminars,
laboratory technicians, and computerized data banks. Few
people even know of their existence, let alone are familiar
with the intricacies of extracting the information. These
intricacies result in a void between those seeking new tech-
nologies and those who wish to provide it. In many cases,
this void is filled by technology brokers.

Technology brokers are agents who specialize in
matching sources of technology with potential end-users.
This breed of entrepreneur operates between the user and
the technologist. They function as intermediaries—trying
to understand the users’ problems and to match them with
the appropriate technology and/or technologist. In effect,
they fit into a mode which may be described as somewhere
between active and passive. They are referred to asbrokers
because they neither solve the problem nor generate the
technology, but narrow the search field for both sides to
high potential marriages of the two.

Time Value of Brokers. The value of technology bro-
kers is in keeping current with ongoing R&D in govern-
ment and industry, and in understanding the needs of the
client. Obviously, no one person can keep current with all
ongoing R&D, but the broker usually has developed a net-
work of enough contacts to get tc the appropriate technol-
ogy in a relatively short time. Therein lies the technology
broker’s value: saving time.

The value of technology brokers to their clients lies in
their talent to analyze and understand quickly the technol-
ogy requirements of the problem at hand, and their subse-
quent ability to identify rapidly the relevant technology
and its location. Users are confronted with a basic choice.
They may choose to identify a source of information inde-
pendently , search for the information, acquire the infor-
mation, understand the information, identify the innova-
tor, and, finally, arrange a contact. Alternatively, they may
choose to enlist the assistance of a broker to do it for them.
It is usually more cost effective to let the broker make the
connection because of the time involved in learning where
10 go and how to get the information.

Some large technically oriented companies, appre-
ciating the value of the technical broker, have developed
their own in-nouse counterparts to perform this function.
These companies have full-time resident brokers who spe-
cialize in seeking those technologies having a potential im-

pact not only on current product lines, but also on future
product development.

Summary

Technology brokering developed in response to the
needs of both information seekers and technotogists. In-
formation seekers are ordinarily faced with an enormous
task in order to find an appropriate technology, if such ex-
ists. Technologists would like to assist information seekers,
but often do not understand their problems, or cannot set
aside their primary mission-oriented responsibilities.

Federal Technologists

Federal technologists, as defined here, include the
bench scientists who work on mission-related technologies
and the managing scientists who supervise their work.
They are responsible for pioneering technelogy innova-
tions, bringing these innovations to the attention of bro-
kers or technology transfer agents, and furnishing poten-
tial users with further assistance. This assistance can be
structured in many forms, ranging from simple explana-
tions of the technology to hands-on help in re-engineering
the technology for a specific apptication. Following are
some key perspectives involving technology transfer, as
they relate to federal technologists.

Conflicting Priorities. When called on to help the re-
questor, a number of questions present themselves to the
technologist. Foremost 15, “Why should | take time from
my regular work to help this person?” In practice, our
sources have shown that very few have refused to spend a
few moments to send additional information or briefiy ex-
plain some of the subtleties of the technology at hand. Fed-
eral technologists generally have a personal interest in the
application of their innovations either within the scope of
their research project or in a spinoff in the private sector.
Beyond that, we find a wide range in the tevel of assistance
being offered, depending on the state of mind of the tech-
nologists and/or the policies of their management. To sup-
port this statement, NASA commissioned the American
Institute of Aeronautics and Astronautics (AIAA) to conduct
a technology transfer project for Fortune 500 non-aerospace
companies. When the people who conducted this moltiyear
study, both within NASA and the AIAA, were asked ques-
tions regarding the cooperative attitudes of the federal tech-
nologists toward the non-aerospace engineers and scien-
tists, not one instance of uncooperative behavior was
identified. It must be noted, however, that this project had
the complete support of the NASA Administrator and the
laboratory directors, which indicates that when encour-
aged by top management, cooperative attitudes result.

This important observation is not meant to reflect
negatively on the professionalism, qualifications, or dedi-
cation of federal technologists for their primary mission
assignment. It is merely intended to focus attention on the
reality of the technologists’ position, having to divert at-
tention from their primary responsibility, unless encour-
aged to do so by laboratory managers.

No firm rules have been developed to force the tech-
nologist to spend time with the requestor. The perform-
ance of government technologists is not being evaluated
on their ability to help non-government requests for assis-




tance. Performance evaluation, the key to pay increases
and promotions, is based on the technologist’s ability to en-
hance the agency’s mission, not on the aptitude to help in
the solution of non-mission problems.

No doubt much may be said in opposition to this state-
ment, citing rules, regulations, policies, and recently en-
acted laws to the contrary. Years of experience with this
process, however, have shown that, in practice, any assis-
tance given by federal technologists is directly related to
their supervisor’s acquiescence and willingness to allow time
to be taken from mission-related work and applied to
non-mission problems. One incredible event occurred
when a supervisor told one of his outstanding federal tech-
nologists not to spend any more time on technology trans-
ferbecause the supervisor was overwhelmed with requests
for his subordinate to speak at various technical functions.

Management-Level Considerations. From a purely
pragmatic viewpoint, the technologists’ supervisors are put
in a position of trying to serve two masters. On the one
hand, they have an obligation to apply all of their resources
tothe missions at hand, with their performance being eval-
uated on how well that is accomplished. On the other
hand, they are obligated to set aside some portion of their
resources to transfer activities.

Our experience indicates that only a very small per-
centage of technologists have been promoted to higher
levels of responsibility based on work in technology trans-
fer. In fact, there are cases where bench technicians have
been penalized for spending what their superiors consid-
ered as “too much time on outside business,” while work-
ing to transfer technology.

It should, therefore, come as no surprise that few
technologists view work in technology transfer as a path
leading to promotions within their technical career field—
that is, the discipline in which they were educated, trained,
and, in most cases, hired.

On the other hand, we have observed that most super-
visors have a sense of responsibility to help the taxpayer, from
which all their resources flow, particularly if it enhances the
economic health of the nation. But this service is always
supplied on a non-interference basis, and rightfully so.

Technologist-Level Considerations. Much can be said
for the incentive of the laboratory technical innovators—
the technologists. Most laboratory technologists work on
esoteric research, and all technologists live with the hope
of seeing the results of their labor applied to their agency’s
mission, or at least applied to the solution of a private sec-
tor problem. Therefore, a greater degree of cooperation is
found at the bench level in federal laboratories than at the
management levels.

Here, technologists help with the expectation that
they will see their work applied to something more imme-
diate and thereby gain immediate gratification. Laboratory
specialists are driven more by a desire to see the results of
their labor put to use than by any other consideration, in-
cluding cash awards. Such awards may bring with them a
degree of public recognition but are usually not large
enough to stimulate dedication to technology transfer.
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Summary

Lacking a formal structure to assist in the technology
transfer process, federal technologists are hard pressed to
fulfill their roles as technology transfer agents under cur-
rent legislation. The focus on how to get more assistance
from the technologist should be aimed at the federal labo-
ratory management level in order to have a defined lev-
el-of-effort set aside for this purpose. As an example,
Langley Research Center developed a special time charge
code for technology transfer projects. All time expended
on this type of activity could be collected, analyzed, and
used as budget bargaining tool.

‘Therefore, an examination of the incentive systems al-
ready in place in the nation’s federal Iaboratories serves to
provide useful insight into the successes and constraints of
technology transfer activities. If these incentives are deter-
mined to be insufficient to reward technology assistance,
then the burden of assistance must fall back onto other en-
tities or programs, such as state and local initiatives.

Mechanism Developers

Technology transfer mechanism developers are those
federal government policymakers responsible for the de-
sign and implementation of technology transfer processes
and programs.

Notwithstanding the great progress made in the feder-
al government’s efforts to transfer technology, this field is
still a vast, uncharted territory that government employees
are commissioned to explore. Still, the fact remains in al-
most all cases that the training and occupational condition-
ing of these employees teaches them to concentrate on de-
veloping technology, not transferring it.

In fact, it was not until recently that formal courses in
technology transfer were offered at educational institutions.
This highlights the fact that, historically, this discipline was
acquired only through on-the-job training, Understanding
the motivation of private sector entrepreneurs was not a pre-
requisite for the job.

Therefore, it was difficult at first for the technology
transfer mechanism developers to understand why all this
wonderful, sophisticated, highly acclaimed technology was
languishing in the warehouse in spite of their herculean ef-
forts. As one manager put it, “Here we are all dressed up
for a party and we haven’t received an invitation!” Below,
we cite some examples why,

Understanding Consumer Needs. Technology trans-
fer mechanism developers learned quickly what their
counterparts in industrial R&D learned: you have to know
who your customers are and what their needs are. To quote
a well known travelling salesman’s idiom, “You have to
know the territory.” This is a difficult transition for the feder-
al technologist to make, having been accustomed to respond-
ing to mission requirernents rather than consumer needs.

To their credit, these mechanism developers soon
adapted to the marketplace and learned to consult with the
people who required the technology. This provided NASA
with guidelines for the selection of the mechanism most
beneficial to the user and the manner in which the technol-
ogy should be “packaged” to sustain the user’s interest. A
case in point is the development of the popular NASA Tech



Brief Journal, which won national acclaim for its composi-
tion and format. In its original form, technical descriptions
were disseminated individually (one for each innovation),
on a multi-page format, and were written using technical
terminology. Reader comments were solicited, which later
led to the conclusion that in order to make the technology
more easily read, the descriptions should be couched in lay
terms and include diagrams whenever possible. Also, to
improve the “shelf life” of the information, it was decided
to limit the descriptions to one page and package them in
book form, that is, provide a journal of descriptions, issued
periodically, with a continuing index, so that each description
could be referred to at some later date. For an in-depth un-
derstanding of the cost/benefits of various transfer mecha-
nisms, the reader is directed to a study conducted by the In-
dustrial Economics Division of the Denver Research
Institute titled “A Summary of Cost-Benefit Studies.”

An additional example of how experience provided
guidelines for the selection of mechanisms most beneficial
to the user was the establishment of NASA's Industrial
Applications Centers (IAC). These centers, located
throughout the country, encouraged the IAC technolo-
gists to interact personally with the information seekers in
an attempt to better understand the seeker’s needs, re-
quirements, and motivations. The intent here was to gain
useful, ongoing feedback on how best to design and update
NASA’s Technology Utilization program. From this feed-
back, many adjustments were made, which included inno-
vative advertising techniques, modified interviewing pro-
cedures (of the information seeker to gain a better insight
to his problem) and follow-up strategies.

Funding Mechanisms. As in all government-supported
services, funding considerations exert a major influence on
the concept and implementation of well meaning projects.
Thus, technology transfer mechanisms were not always
optimal or cost effective, given the objectives and budget-
ary constraints. A specific example of how one transfer
mechanism was substituted for another given funding con-
straints is as follows: A project developed jointly between
NASA and Computer Aided Manufacturing Internation-
al, an industry association, attempted to bridge the gap be-
tween engineering design and manufacturing by using a
computer program. This gap is generally referred to as
“production planning.” The concept held much promise,
but required considerable mock-up and testing. Neither
organization had sufficient funds to underwrite the
proof-of-concept prototype, so rather than have this inno-
vative idea languish in a reference file for lack of develop-
ment funds, it was decided to resort to the passive transfer
mode and publish it in a technical journal. Subsequently,
an aerospace company decided to introduce the technolo-
gy into its process planning operations.

Summary

From the perspective of mechanism developers, the
primary obstacle to transferring technology has been, and still
is, the limited understanding of the requirements, motivarions,
and experiences of the end-users. As these factors began to
have an impact on the design of later technology transfer
mechanisms, more attention was focused on the funding
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required to support the more active programs. The in-
creased responsiveness to the business user came with a
price. Designers of new technology transfer initiatives
would be well advised to work closely with mechanism de-
velopers who have benefited from their work during the
early years of technology transfer programs. Their meth-
odologies for targeting end-users, analyzing their specific
needs, and responding to new and changing demands were
developed through many years of practice and experimen-
tation. These mechanism developers understand the limit-
ing parameters of the operation of technology transfer
programs, as well as the trade-offs between price and per-
formance. The information they provide, and the actual les-
sons they have learned from hands-on experience, provide
extremely beneficial insight for both new technology transfer
program development and existing program assessment,

Technology Transfer Mechanisms

The purpose of this section is to categorize and de-
scribe three basic approaches to transferring federal tech-
nology to the private sector. The particular advantages and
disadvantages of each approach are identified and de-
scribed, and the specific conditions under which they may
be most effective are highlighted. In order to develop ana-
tional Clearinghouse structured to assist effectively in the
communication of information on technology and innova-
tion initiatives, it is necessary to understand the transfer
mechanisms currently in operation in various government
agencies. We can then make effective use of the lessons
learned and avoid repeating mistakes.

During the formative years of the federal technology
transfer movement—that 1s, the decision to make a con-
certed effort to bring federally developed technology to bear
on private sector problems—the phrase “search before re-
search” was used extensively by NASA's Technology Utiliza-
tion program to convey to the public the notion that solutions
to their problems may exist and may be available on request.

As logical as this phrase sounded, however, it soon
became apparent that more work weuld be required to
motivate the general public to seek solutions in the fed-
eral data repositories. Doors were opened, and the
“Welcome” sign hung in conspicuous places, but still the
reservoir of knowledge remained virtually untapped. It
isironic that so little interest was being expressed by pri-
vate companies in acquiring the technology for which
they had already paid in federal taxes.

Federal government agencies in both executive and
legislative branches, including the Office of Management
and Budget, the Department of Defense, the Department
of Energy, the Department of Commerce, and the staffs of
both House and Senate oversight committees, were
pressed to find answers to this perplexing problem. This
resulted in the development of a number of approaches to
rectify the apparent lack of public interest.

A concerted effort led to extensive advertising and
publicity through direct-mail campaigns, national maga-
zines, television and radio programs, and newspapers.
Concurrent with this external media venture, three differ-
ent approaches to more active federal participation with
the technology transfer process were formulated.



The mechanisms that resulted may be divided into
three categories: passive, semi-active and active. While the
general trend in technology transfer programs has been
(and contintues to be) toward active mechanisms, there are
niches which each type may successfully occupy.

Passive Mechanisms

Initially, it seemed that the quickest way to start the
ball rolling was simply to make technology information avail-
able. This was the major thrust of most technology transfer
mechanisms at the outset, due in large part to budgetary
constraints, lack of understanding of the needs of a nebu-
lous target audience, and a further lack of organized mech-
anisms to implement short-range plans.

The primary aim of the passive type of transfer activity is
to reach as many people as possible within a limited budget.
The most common ways for accornptishing this include publi-
cations, data bases, seminars, technical meetings, and other
methods geared to reach large numbers of people. All of
these methods are relatively inexpensive and easy to manage.

Examples of successful passive mechanisms for tech-
nology transfer include NASA's published abstracts of
technologies, Tech Briefs, the Department of Defense’s
Defense Technical Information Service, and a newsletier
published by the Department of Interior’s Bureau of
Mines. The National Technical Information Service
(NTIS), maintained by the Department of Commerce, is
the federal government’s largest technology data base. In
addition, the Office of Technology Assessment reports
that passive technology transfer programs are supported
by as many as 35 other government agencies.0

What all of these methods have in common is that they
are indeed passive. In other words, there is noinvolvement
with the sofution of any specific problem. Data are col-
lected, collated, and distributed to mass audiences. Identi-
ties of the recipients are limited to names and addresses.
To what use the requestor may put the information is not
known. Furthermore, it may not even be deemed neces-
sary, given that this technology transfer procedure was in-
tended to be passive.

For precisely these reasons, it is difficult to measure
the success of this type of transfer endeavor, at least in
terms of the ultimate application or use of the technology.
If the program’s success is based on the number of people
reached, then the passive route is, with minor exceptions,
the most effective and economical. However, the people
who operate this type of mechanism know little of the
end-users” problems or of the success of the applications
without extensive (and expensive) follow-up.

Passive mechanisms, nonetheless, may be ideal for
large firms with full-time technical and information man-
agement staffs. In these cases, the anonymity with which a
researcher can obtain information may be viewed as a com-
petitive advantage. As illustrated earlier, federal technology
information is often accessed with the help of a technologist’s
peer network, thereby minimizing the search process.

Semi-Active Mechanisms

In semi-active technology transfer mechanisms, a
technology broker, rather than the entrepreneur, does the
searching for appropriate technology. These mechanisms
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involve searching for an appropriate technology, but do
not involve the actual application of that technology. The
broker thus leads the requestor to the technology, but is
not required to assist in the application of the accessed
technology to the problem.

Perhaps the best known of these is NASA's Technology
Utilization (TU} program, which was initiated in 1962.
While the TU program began as an R&D publishing and
distributing operation, the quest for a greater success rate
in applications led to the exploration of a brokering type of
activity. By 1971, NASA had gone even further, developing
a network of regional broker programs now known as In-
dustrial Application Centers.

In this case, due to a close association with the entre-
preneur, the technology broker gains an insight into the re-
questor’s objective and the problem at hand, and has a pre-
conceived idea of one or more technologies that may
potentially provide a solution. Although the broker may
not be completely taken into the confidence of the infor-
mation seecker, some knowledge of the problem is gained
through personal contacts and an exchange of informa-
tion. This may be conceptualized as a basic technology
search service with “value-added” aspects.

Having some knowledge of the requestor’s problem,
the added value comes from the ability of the technology
broker to reduce the volumes of possible technical candi-
dates to only those having a high degree of possible appli-
cation. The broker’s specialty is knowing where to search
and how to get access to information sources, thereby sav-
ing the requestor considerable time and money in
dead-end pursuits.

Federal technology brokers appear to be most usefut
and productive for small or medium-sized business constit-
uents who do not have full-time technical staffs. Because
brokers do not specialize in the application of technology,
and because incidences of misdirected searches are fre-
quent, some degree of technical proficiency on the part of
the businesses is an important prerequisite. This is particu-
farly true for small businesses, whose problems may often
extend beyond technical issues and into areas of manage-
ment and operations.

Active Mechanisms

As the technology transfer process became more so-
phisticated, and as more pressure was applied to show the
fruits of federal funding in transfer activities, mechanisms
became more involved with the application of the technol-
ogy. Systems started to become more “active.” More atten-
tion was now focused on how the technology was to be
applied to specific problems.

At the most active end of the spectrum, there is total
involvement with the actual application of the technology.
Briefly, these methods may involve identifying the appro-
priate technology required to solve a problem, re-engi-
neering the technology to fit the application, conducting
market analyses to determine the size and character of the
potential market, providing feedback to refine the techni-

cal approach, and doing whatever is necessary to bring the
end product to the marketplace.
At the federal level, the best known of the programs
that use active mechanisms is the Department of Agricul-



ture’s Cooperative Extension Service, a portion of whose
activities is devoted to technology transfer. At the state
level, an exemplary program is the Pennsylvania Technical
Assistance Program (PENNTAP), an industrial extension
program modeled largely after Agriculture’s Cooperative
Extension Service.

With active technology transfer mechanisms, more re-
sources are devoted to the total transfer process. There-
fore, technology agents must focus on fewer problems. Al-
though this method may not be as cost effective as the
dissemination mode, the rate of successful applications is
very high, due in large part to the selection process. Anoth-
er major advantage from the viewpoint of the transfer
agent is the ability to remain constantly involved and,
therefore, better abie 10 track the transfer process and fi-
nal application.

In the course of the active technology transfer pro-
cess, much is learned about the transfer mechanism, sach
as how and why it works and does not work. This informa-
tion, in turn, leads to constant iterations and, hopefully, to
improvements to the system,

Further, one must consider the advantage gained by
providing visual proof to the funding authorities in both
the legislative and executive branches of the government
that their investment in the transfer process has resulted
in demonstrable applications. This advantage is possible
only with active technology transfer mechanisms.

Technology extension and other active mechanisms
seem tailor made for small businesses and entrepreneur-
ships. The only limiting factor in their overall impact is the
cost of providing the services. For example, in fiscal year
1984, the USDA’s extension budget was $334 million. In
contrast, NASAs entire technology transfer budget in fis-
cal year 1983 was $9 million.” Cost considerations aside,
the close interaction between agents and end-users helps
to minimize the possibility of technology mismatches, and
allows much needed guidance in management and other
related areas of technology utilization.

Lessons Learned

The preceding discussion suggests some central points
about transferring technology to the private sector. These
may be summarized as follows:

1. TFederally funded technologies may be an impor-
tant resource for companies seeking increased
competitiveness by reducing costs, improving the

quality of their product or service offerings, or de-
veloping new products Or services.

2. The benefits of effective technology transfer pro-
grams often result in significant returns on invest-
ment in the programs’ operation, both for partici-
pating businesses and in terms of productivity, job
creation, and tax income.

3. Federal technology transfer programs are valu-
able resources for business, reducing the need for
~ large internal R&D budgets and accelerating the

~ natural process of innovation.

4. The successful transler of federally funded technol-
ogies is a complex process, involving the creativity
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and hard work of four key entities: business end-
users, technology brokers, federal technologists,
and mechanism developers. Each has a unique set
of motivations, perceptions, and values that provide
important insight into the technology transfer pro-
cess and which are based on hands-on experiences.

Potential business end-users of federal govern-
ment technologies are often hindered by a lack of
awareness of federal resources, a tendency to-
ward short-term planning, and the “not invented
here” syndrome.

Large companies that are aware of federal tech-
nology resources often bypass formal channels of
technology transfer by making use of interperson-
al methods such as technologist peer networks,
which minimize the search process by helping to
identify specific technologies with high promise.

Small and medium-sized companies rarely have the
human resources that large firms have to collect, in-
terpret, and apply technologies or technical infor-
mation to their operations. Their technical prob-
lems are often accompanied, or overshadowed, by
other business-related problems, such as financing
or managemerit capability.

Technology transfer should be viewed as problem
solving, rather than simply a technology search
exercise. Brokers and other technology agents
consistently find that a targeted technology is not
always the most appropriate one for the problem
being looked at.

Technology brokers provide valuable intermedi-
ary assistance by matching business end-users
with appropriate federal technologists. These en-
tities also can provide vseful input to the Clear-
inghouse based on personal experiences.

Federal technologists have a personal desire to
assist in the application of mission-oriented tech-
nologies to private-sector problems, but usually
do not have the time or authorization to provide
this assistance.

Technology transfer mechanism developers are
charged with the difficult responsibility of imple-
menting programs based on requirements that
are highly specialized, depending on the target
audience and on processes that are only recently
being understood and analyzed for assessment.

Technology transfer mechanisms may be catego-

rized in one of three ways: passive, semi-active, and
active.

Passive mechanisms often involve published tech-
nical information or data base services, with little
or no consideration for outreach, assistance, or
feedback. They are generally best suited for large
corporate technology end-users.

Semi-active mechanisms involve technology bro-
kers, who lead corporate researchers to federal
technologists, but do little to assist in the actual
application of the technology. They are especially
valuable to small or medium-sized business end-
users with some degree of technical proficiency.



I5. Active mechanisms incorporate outreach tech-
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niques with a high level of interaction and feed-
back between the technology agent and the busi-
ness end-user. They are most valuable for small
businesses and entrepreneurs. Active mecha-
nisms are also, unfortunately, the most costly to
implement successfully and fully.

Valuable, practical information exists from “the
field,” and 1t shouid be made available to entities
secking analytical support for new program devel-
opment and/or assessment in the area of technol-
ogy transfer and utilization. This information is
derived from crucial, hands-on experiences and
the collective perspectives of the key entities in-
volved in existing technology transfer programs. It
would be advisable for any entity to gain an accu-
rate understanding of the “lessons learned” by
these entities prior to embarking on new initia-
tives in involving technology transfer.

Conclusions —Implications for the Clearingheuse

Having reviewed critical perspectives of key entitics
involved in federal technology transfer programs, we now
direct our attention to the implications these perspectives
may have for the design and operations of a Clearinghouse
for State and Local Initiatives on Productivity, Technology,
and Innovation. We also have the second issues paper by
the Advisory Commission on Intergovernmental Rela-
tions (ACIR), proposing a draft plan for the Clearing-
house. Briefly, the second issues paper proposes that the
Clearinghouse's initial target audience be federal, state,
and local agencies, and that its offered services be analyti-
cal support for self-assessment by these entities when con-
sidering technology transfer initiatives. With this under-
standing in mind, we propose that the following points be
considered by the Clearinghouse:

1

Any initiative on productivity, technology, and in-
novation, be it federal, state, or local, faces a diffi-
cult task when defining its missions and audiences
at the outset, quantifying its funding levels, staff-
ing, and other operating parameters. Drawing on
the experiences of prior technology transfer pro-
grams would be a useful starting point for consid-
eration. Some examples are; The services pro-
vided by the National Technical Information
Service, an excellent passive technology transfer
mechanism; the National Institute for Science
and Technology, which employs the active mecha-
nism to great advantage; and the Federal Labora-
tory Consortium, which has considerable experi-
ence with all types of mechanisms. The reader is
strongly urged to draw on their experiences. Spe-
cial attention must be given by designers of
these initiatives to the potential advantages and
disadvantages of duplicating the efforts of exist-
ing programs. If the Clearinghouse can provide
guidance along these lines, its work will be high-
ly valuable and possibly catalytic in nature, mul-
tiplying in productivity the work of existing tech-
nology transfer programs.
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The hands-on work of entities currently involved

in the ficld of technology transfer, both in the gov-
ernment and in the private sector, form a substan-
tial foundation on which to build a “data base”
based on practical experiences that can be made
available by the Clearinghouse to its clientele.
The experiences, perceptions, and findings of
technology transfer experts who have in the past
assisted in conceiving, implementing, and operat-
ing successful technology transfer programs should
be considered carefully as an important asset to the
Clearinghouse and can be of real value to its clien-
tele and, ultimately, to U.S. productivity.

Of equal importance to planning the Clearing-
house is a clear understanding of the intended
user base and the specific goals and objectives of
the proposed technology transfer program. Simi-
larly, the means by which the success of the pro-
gram will be measured must be considered. This
will have a significant bearing on the initiative’s fi-
nal design. For example, success may be measured
in terms of the number of people reached annual-
ly, the frequency of returning information seek-
ers, or the total number of successful transfers.
These criteria are inextricably linked to the pro-
gram’s overall goals, and to the anticipated mea-
surable success.

In addition to cataloging and disseminating exist-
ing information on technology transfer programs,
the Clearinghouse has the unique opportunity to
act as an impartial analytical body and, based on
its national perspective, to be in a position to de-
velop methodologies to assess the effectiveness,
uniqueness, and replicability of program types
currently operating at the local, state, and federal
levels. This added value function is much needed
and currently lacking. To house this capability in a
centrally located organization or Clearinghouse
will benefit many users who currently suffer from
not knowing where to look and what examples ex-
ist that may help in their own technology transfer
program design process.

In its recommendations regarding initiatives on
technology transfer, the Clearinghouse should
particularly examine active or semi-active mecha-
nisms currently in effect. Our sources have indi-
cated the importance of interpersonal contact in
any technology transfer activity. This is true for
any size business. Furthermore, as correctly ac-
knowledged by ACIR, there is value that can be
added to the various federal government data
base and catalog services in existence, particularly
those of NTIS and NIST. This value is found in the
analytical aspects that can accompany this data.
The Clearinghouse should acknowledge that the
NTIS Center for Utilization of Federal Technolo-
gies (CUFT), which will incorporate active identi-
fication and assessment of R&D projects, with the
intent to help state and local governments identi-
fy innovations of particular uvtility to their private
sectors, is attempting this same function. This is a
prime example of how a technology transfer ini-



tiative may add value through the implementation
of an active mechanism, and is applauded by many
in the industry.

The successes of technology brokering techniques
may serve as useful inputs for the Clearinghouse.
Asbrokering developed tofill a niche between ex-
isting technologists and information-seckers, so
the Clearinghouse has announced its intention to
coordinate and operate among existing technolo-
gy transfer programs. The “value-added” concept
is also valid as it relates to the mission of the
Clearinghouse. Ideally, the Clearinghouse will in-
crease the effectiveness of existing programs, and,
based on “lessons learned,” allow access to infor-
mation on ways to duplicate successful programs.

Finally, when we consider that small businesses
constitute approximately 95 percent of the na-
tion’s employers,® it might be advantageous to
consider the special needs of technology transfer
initiatives that address this important and growing
segment of the nation’s economy. It is anticipated
that small businesses, an important constituency of
state and local concerns, will be the prime benefac-
tors of proposed business and technical assistance
programs being looked at by these concerns.
Given the above conclusions we have formed
from our experiences in technology transfer acti-
vities and those of others outlined in this paper, as
well as the issues presented by ACIR, the follow-
ing role and activities emerge as likely candidates
for the Clearinghouse. Although some of the fol-
lowing recommended Clearinghouse roles and
activities may deviate slightly from the positions
taken by the authors of this paper, and those at-
tending the ACIR “thinker session,” we believe
that they present what realistically can be
achieved, given the expected funding and political
constraints raised at the “thinker sessions.”

When we consider the number of competing fed-
eral and state technology transfer programs, it
would seem that the only missing link between
these services and potential users is a method by
which the users are made aware of the existence
of, and access protocols for, technology assistance
programs. Somewhat analogous to a travel
agency, the Clearinghouse could be a very effec-
tive mechanism by offering to the user preferred
routes to a destination. This will require a mini-
mum amount of added value on the part of the
Clearinghouse personnel. The user decides
where to go, and the Clearinghouse determines
the options that are available to get there.

A choice of mechanisms depends to a great de-
gree on a number of variables, not the least of
which is funding. Two viable sources of funding
for this activity are the private sector and govern-
ment allocations from state and federal levels.
Our experience with both these options leads us
to recommend that government sources are the
most realistic from which to expect support for
this program. Private sector funding, mostly in the
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form of “pay for services,” would be very difficult to
obtain, given the number of no-cost options that are
available if the user has the time and energy to lo-
cate them. It comes down to cost versus time. We
believe cost will deter the user in this case. There-
fore, government funding seems to be the more
realistic option for the Clearinghouse concept as it
is now envisioned. If this proves to be the case, fund-
ing limitations will dictate that the Clearinghouse
would elect to base it’s program on the passive
maode, that is, to act exclusively as a referral service.

Regarding the question often raised concerning
the target audience, that is, federal, state, and lo-
cal government and/or the private sector, we
believe that any publicly funded technology
transfer program should be structured to serve
the people who supported the development of
the technology—the taxpayer. The Clearing-
house couldbest serve the publicby targeting all
sectors of the national economy, both public
and private. We believe that the primary goal of
the Clearinghouse should be to provide the wid-
est possible dissemination of publicly fundedre-
search similar to the instructions provided in
the Space Act that created NASA.

Among the many operaticnal options available,
we believe the Clearinghouse should consider se-
riously the use of: publications, telephone referral
services, and personal computers. Each of these
options is being used by transfer programs, such as
NTIS (publications), NASA's TIACs (telephone),
DOD (computers), and we believe that ample
data are available for the Clearinghouse program
designers to use in their deliberations.

Given our recommendation that the Clearing-
house operate in the passive mode, the problem
most cited by transfer agents we interviewed (who
also operate in the passive mode) is the lack of
public knowledge of the availability of their ser-
vices. Among the various tools available to the
Clearinghouse are media advertising (such as
newspaper advertising, television and radio com-
mercials, magazines, etc.), direct mail programs,
technical meetings, and telephone solicitations.
These methods have been proven consistently to
be cost effective and have evolved into sophisti-
cated instruments for reaching that segment of
the public most likely to use services such as the
Clearinghouse proposes. Studies conducted by
the School of Business at the University of Pitts-
burgh support these recommendations.

Finally, and we believe one of the most important
recommendations to the Clearinghouse, is the
need to establish a comprehensive follow-up pro-
gram to measure the efficiency of the effort and
provide feedback to keep the program current
and responsive to it’s clients needs. We reempha-
size the importance of determining at the outset
what evaluation procedures will be used and what
is intended to be measured before attempting to
design an “effective” Clearinghouse mechanism.
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» e Hrovoith W Providie UPhons 1 Tt urma-
tion seeker, as opposed to recommending a single
information source;

m  Operate in the passive mode, without being in-
volved in problem solving;

m  Provide its services to all U.S. citizens, not just
government agencies;

m Investigate the advantages of using publications,
telephone services, and the personal computer
for delivering its product;

m Institute an aggressive publicity program by
adopting one or more of the media vehicles to
propagate the availability of its services; and

= Provide a comprehensive follow-up effort.
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Review and Comparison of Clearinghouse Systems:
Implications for the Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation

Sally A. Rood and Edward T Kelly

Introduction

This report reviews previous or ongoing federal, state,
and local initiatives to provide access to information on tech-
nology-based innovations that might improve state or local
government operations or improve regional economies.

The report covers: (1) typical approaches; (2) exam-
ples of each approach; (3) lessons learned; and (4) implica-
tions for a U.S. Department of Commerce Clearinghouse
for State and Local Initiatives on Productivity, Technology,
and Innovation created by the Omnibus Trade and Competi-
tiveness Act of 1988.

Methodology

Individuals working with the clearinghouses discussed
in this paper were interviewed about the organizations’ na-
ture and operations (not available from secondary sources)
and about their view of the lessons learned (both positive
and negative) from implementing the clearinghouses. Ex-
isting program evaluation reports, where available, also
were reviewed. Finally, the interview responses and evalu-
ation report findings were anatyzed and compiled.

Organization of This Report

The authors present an overview of approaches to
clearinghouses that have served the state and local govern-
ment community, as well as related users in the private sec-
tor. These include: on-line databases; publication and report
clearinghouses; inquiry and referral sources; user-driven
research and technology networks; and hybrid systems.

Examples are presented for each approach, with
tables showing selected characteristics of the clearing-
houses. Some are current; others no longer exist. The
sponsors of the clearinghouses have included the federal
government, public interest associations, other nonprofit
organizations, and the private sector. Some clearing-
houses have had multi-institutional sponsors.

Summaries of the lessons leamned from each of the
clearinghouses examined are categorized by related issue ar-
eas. This is followed by a discussion of the implications of this
study for the U.S. Department of Commerce Clearinghouse.

Detailed descriptions of the clearinghovses are con-
tained in the Appendix.

CLEARINGHOUSE APPROACHES

Introduction

The design and development of the Department of
Commerce Clearinghouse for State and Local Initiatives
on Productivity, Technolog, and Innovation will be deter-
mined largely by the content and format of related clear-

inghouses. Several different approaches are being
employed that can be grouped into five broad categories:

m  On-line data bases;

m  Publication and report clearinghouses;

m  Inquiry and referral services;

®  User-driven research and technology (R&T) net-
works; and

®  Hybrid Systems.

A sixth category of clearinghouse—in which informa-
tion is provided predominantly in the form of one-to-one
technical assistance—does not exist at the national level.
Such assistance may be provided as part of the clearing-
house organization’s overall activities, however, or maybe
provided by member institutions, such as a state agency or
mndividual laboratory or university center. Each of the five
clearinghouse approaches is described below in more detail.

On-Line Data Bases

In general, on-line data bases are accessible directly by
users who have a computer and modem and have been is-
sued a password. On-line data bases that are accessible
only by the administrator and staff are coveredin the other
approaches. On-line data bases tend to be menu and key
word driven, have multiple files or subsets, and contain
bibliographic citations and/or abstracts and contact points.
They may also provide access or references to other
on-line data bases.

Users generally receive manuals and/or a customer
service number (either “800” or a toll call), and perhaps a
computer-based tutorial or other training program.

All but one of the on-line data bases reviewed here
have subscriber or other usage fees in addition tolong-
distance access charges. This is the case whether the clear-

~ inghouse is part of a federal agency, a state or local govern-
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ment association, another intermediary organization, or a
for-profit organization. The data base may have had some
federal or private support in its start-up phase.

In many cases, the information in the data base is also
available in hard copy (the only difference being that the
on-line version is updated more often). This is particularly
true for the state and local associations.

Only three of the six on-line clearinghouses contain
information on research and technology developments,
and these are all federally sponsored. The other three con-
tain economic and business development information.

By definition, on-line clearinghouses tend not to pro-
duce original publications or to provide other productsand
services, with the exception of electronic mail messaging
and inquiry-response services. However, where such clear-
inghouses are part of state and local associations or other in-



termediaries, the organizations usually develop publications
and provide services independently of the clearinghouse.
(he §5 On-AAE JalA PASES AT Be STBAVIJed MFTAET 0"
those that provide an electronic mail inquiry-response fea-
ture and those that do not. This feature provides the user
with an additional information source. It also indicates to the
data base administrator that a topic is not being addressed by
the data base, which is particularly important with regard to
new and emerging issues. Typically, if a response to the inqui-
1y appears through the electronic mail feature, this informa-
tion is reviewed for inclusion in the data base. In addition, the
inguiry may lead the administrator to initiate a special effort
to locate documents or other materials in that field in order
to establish a new category within the data base.
The six representative on-line data bases reviewed in
this paper are:

®m  Without electronic mail inquiry/response feature:

National Alliance of Business {(NAB) Clearing-
house;

Federal Research in Progress (FEDRIP) Data
Base of the National Technical Information
Service (NTIS);

Federal Applied Technology Data Base (FATD)and
Federal and State Business Assistance (FSBA)
Data Base of the Center for the Utilization of
Federal Technology (CUFT) within NTIS; and

Technology Applications Information System

(TAIS) of the Department of Defense’s Stra-
tegic Defense Initiative (SDI).

m  With electronic mail inquiry/response feature:

Local Exchange (LEX) of the National League of
Cities et al.;

LOGIN of the William Norris Institute (Control
Data Corporation).

Publication and Report Clearinghouses

Publication and report clearinghouses provide access
to the source documents referenced by the bibliographic
citations and/or abstracts contained in data bases.

The databases of these clearinghouses may or may not
be directly accessible by the user on an on-line basis. What-
ever the case, the user calls or writes the clearinghouse to
borrow or obtain a permanent copy of needed document(s)
by mail or FAX.

The four representative publication and report clear-
inghouses covered in this paper are:

m  On-line to user:
National Legislative Network (LEGISNET) of

the National Conference of State I.egisla-
tures (NCSL); and

Integrated State Information System (ISIS) of the
Council of State Governments (CSG).

m  Not on-line to user:

Management Information System (MIS) of the
International City Management Association
(ICMA);

National Council for Urban Economic Develop-
ment (CUED) Clearinghouse.
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Inquiry and Referral Services

Inquiry and referral services operate as brokerage
mechanisms to find individuals who can provide necessary
information or assistance. In publication and report clear-
inghouses, the contact point is the source of the document
needed. With inquiry and referral services, the contact
point is the individual (or organization) identified as an ex-
pert who provides assistance directly to the user.

Aswith publication and report clearinghouses, inquiry
and referral services may or may not be provided on-line,
Two of the four inquiry and referral services reviewed here
are not automated; two are automated, but accessible
on-line only by the staff; the fifth is being developed and
will be accessible on-line.

Only one of the five inquiry and referral services
charges fees. A for-profit firm, it has a yearly subscriber
charge for unlimited use of the expert network. Another is
operated by a private firm on behalf of a federal agency,
but has no service charges. The other three are operated by
intermediary organizations, one representing state gov-
ernments and the other two representing providers of
technical and business assistance. One of the latter group
has federal operating support.

In general, inquiry and referral services do not pro-
duce publications or provide other products and services,
although the state government association has received
federal funds to prepare and disseminate several publica-
tions drawing on the programs related to the data base.

Regarding subject areas, three of the inquiry and re-
ferral services provide information on economic and busi-
ness development, and three provide information on re-
search and technology development.

The five representative inquiry and referral services are:

®  Not on-line to user:
Data base not automated:

State Technical Programs Information Base
of the National Governors’ Association
(NGA); and

National Association of Management and
Technical Assistance Centers (NAMTAC).

PData base automated:

Federal Laboratory Consortium Clearing-
house (FL.C) .

m  On-line to user:
SBDC Connection and Teltech.

User-Driven Research and Technology Networks

These research and technology (R&T) networks are
characterized by strong “user pull”—that is, the collection
and distribution of information follows the research agen-
da established by the network members. The on-line data
bases and publication and report clearinghouses discussed
earlier are repositories of information on existing research
and technologies and other business and economic devel-
opment initiatives.

The two user-driven R&T networks representative of
this category are no longer in existence. One involved re-
search resulting from by the energy crisis of the 1970s; the
other was the victim of federal budget cuts by the sponsor-



ing agency. One network was operated by a publicinterest
association; the other was a consortium of nonprofit inter-
mediary organizations representing local governments.

Because of the specificity of the subject matter of such
networks, federal sponsorship appears to be necessary, ei-
ther in the start-up phase or permanently. Both networks
were funded entirely with federal support and, as noted,
the activities were largely terminated when the federal
funding stopped.

One of the two network-type clearinghouses had its
information automated; neither was accessible on-line by
the state and local government users. In both cases, the
user community contributed most of the information;
thus, the networks involved shared information available
without additional fees.

The two representative user-driven R&T networks are:

m  Energy Research for Governors Data Base of
NGA; and
m  National Innovation Network (NIN) sponsored by

the National Science Foundation.

Hybrid Systems

Hybrid systems, in the context of this paper, are clear-
inghouses that combine several of the approaches of the
more specific categories noted above.

Some of the clearinghouses discussed under the other
four categories could, in conjunction with the larger orga-
nizations of which they are a part, be considered hybrid sys-
tems. NTIS/CUFT is one example. NTIS has among its
many components the NTIS Bibliographic Data Base;
FEDRIP; the CUFT Office of Applied Technology with its
FATD and FSBA data bases; and the Office of Federal Pat-
ent Licensing, which evaluates and promotes federal tech-
nology with commercial potential.

The obvious “model” for a hybrid system is the agricul-
tural extension system approach. It:

Involves an extensive variety of data bases;
Provides publication and report clearinghouses;
Provides inquiry and referral services;

Involves research and technical assistance; and

Features technology push and pull, in that it is driven
by user needs and scientific breakthroughs.

However, the agriculture extension system is not directly
relevant here for several reasons. First, although the agricul-
tural extension system has evolved essentially into a technical
assistance service for nonmetropolitan areas, its research fo-
cus is still heavily on agriculture. Second, with extension
agents all the way down to the county level and spread geo-
graphically across the country, the service is more extensive
and diverse than required for the purposes of this study. Fi-
nally, the system is too expensive to be useful —even more so
than the expensive NASA technology transfer system.

NASAs Technology Utilization (TU) program is another
representative hybrid system. This program also has many
compoenents, including data bases, publications, applications
teams, and inquiry/response and referral capabilities.

Although the TU effort is intended to transfer aero-
space technology for commercial applications, it actually
serves a variety of users, including:
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= State and local governments seeking technolo-
gy-driven solutions to their problems;

W Private sector firms looking for assistance with
technology development;

m  Technical and business assistance providers look-
ing for additional information to help their cli-
ents; and

B Researchers looking for scientific advances and

technological breakthroughs.

The TU program is federally funded and operates
through NASA facilities and NASA-supported organiza-
tions, especially academic institutions.

Summing Up

The five clearinghouse approaches described in this
section are intended to be all-inclusive. They are not mu-
tually exclusive, however; as noted, some of the 18 repre-
sentative clearinghouses have aspects of more than one
approach, even though they tend to portray one dominant
approach. Hybrid systems, by definition, combine aspects
of each approach.

The major features of the 18 clearinghouses are pres-
ented in tables in the next section. They are detailed further
—using a standardized series of questions—in the Appendix.

CLEARINGHOUSE EXAMPLES:
SELECTED CHARACTERISTICS

This authors examine in detail 18 clearinghouses ori-
ented toward state and local government or technology de-
velopment. They are:

National Altiance of Business (NAB) Clearinghouse

National Technical Information Service (NTIS) Fed-
eral Research In Progress (FEDRIP) Database

Center for the Utilization of Federal Technology
(CUFT) Federal Applied Technology Database
(FATD)

Strategic Defense Initiative’s Technology Applica-
tions Information System (TAIS)

National League of Cities’ Local Exchange

International City Management Association’s Man-
agement Information Service (MIS)

LOGIN

National Conference of State Legislatures’ (NCSL)
National Legistative Network (LEGISNET)

National Council for Urban Economic Development
{CUED) Clearinghouse

Council of State Governments’ Integrated State In-
formation System (ISIS)

National Governors’ Association State Technology
Programs Information Base

National Association of Management and Technical
Assistance Centers (NAMTAC)

Federal Laboratory Consortium (FLC) Clearing-
house

Small Business Administration’s SBDC Connection
Teltech



National Governors’ Association (NGA) Energy Re-
search for Governors Database

NSF’s National Innovation Network (NIN)
NASA Technology Utilization (TU) Program
The clearinghouse descriptions appear in the Appendix.

For each clearinghouses, the following questions were asked
of staff members in face-to-face or telephone interviews:

®m  What organization(s) operates the clearinghouse?
What organization(s) funds the clearinghouse?

What kind of information does the clearinghouse
offer (e.g., service delivery, economic develop-
ment, research/technology development) and
what is the extent of its listings?

How is information generated for inclusion in the
clearinghouse and/or evaluated? Does it access
external data bases?

Does the clearinghouse produce publications?

Does the clearinghouse offer other products and
services {e.g., technical assistance)?

If the clearinghouse offers technical assistance,
what type of expertise is available?

How big is the clearinghouse staff?

What are examples of questions the clearing-
house can be expected to answer?

Who uses the clearinghouse?
How often is the clearinghouse accessed?

How is the clearinghouse accessed and searched
(e.g., is a computer needed)?

What kind of help is provided in accessing the
clearinghouse?

m Is there a fee for accessing the clearinghouse, or
particular products and services?

®  What is the clearinghouse history and legislative
and/or programmatic background?

®  What are the lessons learned from this clearing-

house?

The answers to the first 15 questions are listed in the
Appendix. Answers to the last question are analyzed in the
next section on Lessons Learned.”

This section presents a tabular summary of selected
characteristics of the 18 clearinghouses, including:

Mode of Accessing Clearinghouse
Clearinghouse Operators
Clearinghouse Funding and Fees
Types of Information Provided
Sources of Information Provided
Other Products and Services Provided
Clearinghouse Users

This table and related topics are discussed below. Fac-
tual data about clearinghouse staffing is contained in the Ap-
pendix. While it might have been revealing to have cross
compared the responses on staffing, this was difficult to do
because of incomplete data or unrelated variables. In some
cases, the information on the size of the staff was proprietary
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and, therefore, not available. In other cases, the clearing-
house preferred to be judged on performance rather than
number of staff, so the figures disclosed in the interview were
vague, although not incorrect. It would have been particular-
ly interesting—yet it turned out to be particularly difficult—
to analyze the number of client responses per full-time-
equivalent staff year. In addition to the inconsistencies al-
ready noted, however, some clearinghouses were newer than
others and staff was still being hired and trained and/or the
data base was stifl being developed. Similarly, the user clients
had not all been reached by marketing information; there-
fore, the user data was premature.

Mode of Accessing Clearinghouse

Nine of the 18 clearinghouses are on-line to the user.
Four of these also offer staff assistance with their on-line
service. Another five clearinghouses are automated but
not on-line to the user. Four clearinghouses are not
on-line or automated.

Clearinghouse Qperators

Five of the clearinghouses are operated by a federal
agency and/or federal contractor. Seven clearinghouses
are operated by state or local government interest associ-
ations, and four are operated by other types of intermedi-
ary organizations. Two of the 18 clearinghouses are pri-
vately operated.

Clearinghouse Funding and Fees

Half of the 18 clearinghouses are free of charge. Four
of them operate on a subscriber basis, and five charge fees
for specific services.

In terms of funding, haif of the clearinghouses operate
in whole or in part with federal funding. Five are funded
in-house, that is, from the operating organization’sbudget.
Seven are supported through the dues and fees paid by
subscribers and users.

Types of Information Provided

Nine of the clearinghouses offer information related to
state or local government policy, management, operations,
and service delivery in general. Thirteen offer information
related to economic and business development programs.
Nine clearinghouses offer information on research and tech-
nology development programs. Ten of them offer access to
network contacts and person-to-person expertise.

Sources of Information Used by the Clearinghouses

Fourteen of the clearinghouses obtain information
from within the organization or through the organization’s
network of constituents or clients. Twelve clearinghouses
obtain information from users. Seven of them provide in-
formation through other data bases or clearinghouses.
Nine of the clearinghouses deveiop information through
federally funded projects on specific topics. Another nine
offer information provided by federal sources.

Other Products and Services

Nine of the clearinghouses provide person-to-person
contact referral services. Three of them provide a “bulie-
tin board” inquiry-response service. Seven of the clearing-
houses provide publications and reports from a variety of




sources; ten provide in-house publications and reports.
Three of the clearinghouses provide technical assistance
to outside (“external™) users, and 13 provide technical as-
sistance to members or subscribers only.

Clearinghouse Users

The clearinghouses have as users technical, manage-
ment, and business assistance providers (10), research and
technology sources (7), small and large businesses (7), the
operating organization’s staff (8), state and local govern-
ments (8), and federal government officials (12).

Patterns in the Table

A readily discernible pattern is that the four pubiica-
tion/report clearinghouses are operated by public interest
associations. This approach also appears to correlate with
the types of information provided (i.e., policy/administrati-
ve/management information; operations and service deliv-
ery information; economic and business development in-
formation; and provision of network contacts).

With only one exception, the on-line clearinghouses are
not free. The inquiry and referral types of clearinghouses ap-
pear to tap the widest range of information sources. The pub-
lication/report types of clearinghouses do not tend to be ori-
ented to users in research and technology sources and small
and large businesses. Moreover, in terms of other products
and services offered, they tend to focus on technical assis-
tance to their own network of members or constituents.

Summing Up

The clearinghouses examined represent a wide variety
of users, operators, funding sources, fee structures, types
and sources of information provided, additional products
and services, and modes of access. Just as there is no single
approach to setting up a clearinghouse, there do not ap-
pear to be any major patterns among the clearinghouse
characteristics as they relate to each approach.

LESSONS LEARNED

From the perspective of the administrators of the clear-
inghouses discussed in this report, several major lessons have
been learned from their operations. (For the defunct clear-
inghouses, persons who had been involved in their operation
were consulted and evaluation reports were located.)

The lessons are a compilation from the clearinghouses
examined, and are not intended to be interpreted as broad
generalizations drawn from rigorously developed samples

| of data. As can be expected, a number of the clearing-

¢ houses have lessons in common, which have been grouped
into seven broad categories or “common denominators™:
institutional issues, components of approaches, planning,

~ design, clearinghouse activities, financial issues, and mis-
cellaneous lessons.

Institutional Issues

. Institutional Barriers Related to Central Repositories

There tend to be many institutional barriers to estab-
i lishing a central repository—or “super data base”—of in-
¥ formation to serve clients such as state and local govern-
ments. One such barrier is the “turf” problem. Many
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organizations and agencies serve this audience, and it follows
that each will tend to look out for its own interests through-
out the process of collecting or distributing information, Turf
problems exist both among and within organizations.

Institutional Barriers and the Public Interest Associ-
ations. The experience of the defunct LINUS system pro-
vides documentation of the turf problem in establishing
one repository for a group of associations. LINUS was the
predecessor to the current Local Exchange. It involved the
National League of Cities, International City Manage-
ment Association, Public Technology, Inc., and other such
organizations, and it was plagued by a lack of cooperation.

There are several good reasons why the state and local
government associations may not cooperate with each other
on developing a central repository. First, each organization
likes to provide services directly to its members and, more
important, to get credit for doing so. Second, there may be an
opportunity for each either to sell information to nonmem-
bers or to recruit additional members for the association.
This is not to imply that these associations will not work to-
gether in generating, sharing, and distributing information.

Institutional Barriers in Federal Agencies. NASA was
one of the first federal agencies to practice technology trans-
fer and disseminate scientific and technical information for
purposes other than agency mission. Because it competes for
overall agency support while not directly relating to the
agency’s mission, the NASA ‘Technology Utilization (TU)
program confronts more barriers than another program
might (e.g, the Agricultural Extension Service, which is
more in line with the Agriculture Department’s objectives).

Overlaps among Related Organizations
and Clearinghouses

There is substantial overlap in the work of the clear-
inghouses. Collection and organization of information re-
lated to state technology development programs is one ex-
ample. Several people and organizations gather essentially
the same data, and there is a great need for coordination,
for the organizations to share or exchange their informa-
tion and/or act as pointer/brokers to one another. Clear-
inghouses are more likely to be successful when they work
with other organizations serving the same clients. This
way, each will have different roles and services, although
there may be a certain amount of overlap. LOGIN, for ex-
ample, may be an independent provider and distributor of
information, but, at the same time, it can bolster the local
government interest associations in doing their jobs.

The Need for Federal Leadership and Funding

If an issue is nationwide in its impact and deemed criti-
cal enough (e.g., the significance of the energy issue of the
1970s), state and local governments have made immediate
commitments of funds and personnel—even if only small
amounts of money are involved—to develop data bases
and information clearinghouses through their intermedi-
ary associations. ‘The size of these activities, however, as
well as the length of time in operation may be heavily de-
pendent on federal support. The intermediary associations
will work with the federal government to find a common
ground for integrating activities for their mutual benefit if



each government is flexible in approach. The NGA Energy
Research Projects Information Base provides evidence of
this. Additional evidence is provided by the NGA state tech-
nology development information base, the NSF-funded local
government networks, and the NAB Clearinghouse.

From the beginning, there has been a need to automate
the NGA profiles of state economic and technology develop-
ment, but NGA was never able to devote internal funds to do
so. Without a sustained effort, each report in this area be-
comes a one-time effort, and for every new report, work has
to be started over again. Recently, NIST provided funds fora
survey of selected state programs and for automating that in-
formation. However, updating the data base, adding more
details, and/or expanding it to provide comparable program
descriptions across states in other areas is not likely to be
achieved without additional external support,

In the 1970s, NSF’s local government networking pro-
gram developed momentum through simultaneous sup-
port of national, state, and regional activities. The federal
grants stimulated a commitment by some local governments.
When federal participation was cut back in the early 1980s,
many of the networking activities were discontinued.

Some parties involved with the NAB Clearinghouse
had envisioned a self-supporting system. When the federal
funding ended, however, it was found that the on-line data
base service did not generate sufficient revenue to survive
without continued outside funding. For example, no addi-
tional users responded to the discount pricing plan offered
by NAB early in 1987. This demonstrates the problem with
data bases that have a limited focus and, thus, a limited
number of potential users.

System Evolution

Each of the clearinghouses examined has evolved over
time. That is, when they began operation, they were essen-
tially different entities than they became several years later.

For example, at start-up, the Local Exchange was pri-
marily an electronic mail network for local officials, with
limited data base offerings. More case studies have been
added, and it is intended that the Exchange will continue
to build itseff and that users will submit information. In
fact, new data bases and bulletin boards are being added
and others are in the planning stage.

Other types of clearinghouses also have evolved over
time. For example, the National Association of Manage-
ment and Technical Centers (NAMTAC), a networking
clearinghouse, evolved from being an Economic Develop-
ment Administration university centers organization to in-
clude Small Business Development Centers and NASA's
Industrial Application Centers. Given this expansion in fo-
cus, NAMTAC has been redefining its role to incorporate
the views of a variety of federal agencies on how to provide
business and technical assistance.

Components of Approaches

Consideration with On-Line Data Bases

The major reason for having an on-line data base ap-
pears to be a more productive allocation of clearinghouse
resources, especially where there are repeat users.
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Being on-line is a challenge. One must consider
whether the intended users are ready to do their own
searching (after initial training), A government interest as-
sociation like the National Conference of State Legisla-
tures, which is perceived as a “personal” service organiza-
tion by its members, finds it difficult to switch to an on-line
system and have its members regularly use it. The process
is slow and evolutionary and requires marketing and edu-
cation before a sizable proportion of the users is willing
and able to go on-line.

Thus, ease of use of on-line data bases is critical.
Whether one uses an existing system as host (e.g.,
GTE-Telenet for the Local Exchange) or devises a new one,
the concept of “user friendliness” cannot be overstated.

In summary, there appear to be three reasons for not
offering a data base on-line:

1) The likely users may not access the system fre-
quently, and might require assistance in doing so
each time.

The historical “culture” of the organization may
be so oriented toward personal service that the us-
ers may not feel comfortable with an on-line, de-
personalized system.

Since the user must contact the clearinghouse
staff to request specific documents, an on-line
data base may not be perceived as necessary.

Mix of On-Line and Staff Response

In order for an on-line data base to be self-supporting
or even profitable, as in the case of private clearinghouses,
it should be able to answer a substantial percentage of the
inquiries. The remaining inquiries could be handled
through the electronic mail inquiry/response component
of the clearinghouse or addressed by a staff member (ei-
ther from personal knowledge, after contacting an expert,
or by accessing another data base). LOGIN’s director re-
fers to this as the “80/20 rule,” a reference to the percent-
age split for his data base.

2)

3)

Benefits of Electronic Mail Feature

An electronic mail inquiry/response feature provides
the user with an additional source of potential information
and indicates to the data base administrator that a topic is
not being addressed by the data base. This is particularly
important with regard to new and emerging issue areas.
The Integrated State Information System (ISIS) found this
feature necessary to identify emerging issues and those of
current critical importance to the states.

Considerations in Brokering Technical Resources

An information system alone rarely will provide the total
solution to a problem or need, although a document search
can be a useful prelude to contacting experts (in some cases
the anthors of the documents). Successful transfer often re-
quires follow-up beyond identification through a data base.
Additional dissemination efforts, such as fact sheets and oth-
er printed matter, still may not be sofficient.

There are opportunities and difficulties associated
with linking users or intermediaries in state and local gov-
ernments with various scientific and technical and/or busi-
ness assistance resources. For example, the staff at the




nter for the Utilization of Federal Technology (CUFT)
ted that their reports describing business assistance ini-
tives may not be useful if the staff of the business assis-
ice organizations are not helpful. This indicates that the
ality of referrals may be difficult to control.

The Federal Laboratory Consortium Clearinghouse
_(C), a pointer/broker type system, can perform its role
it when the user’s request is stated as specifically as pos-
le. In fact, the FL.C Clearinghouse has been most effec-
: when answering specific problems.

With pointer/broker type clearinghouses, a key issue
1 be the proximity of the technology resource to the
. It is also suggested that it isbetter to initiate an inqui-
lirectly with a laboratory if the useris located near a lab,
secially if the issue relates to an industry in the area.

nsiderations in Networking Arrangements

A networking type clearinghouse is a useful framework
identifying common needs, locating appropriate technol-
, and adapting and applying it. A networking arrangement
wvides an environment for risk taking otherwise less attain-
e at the state and local level; thus, a network-type clear-
house can perform the role of market aggregation.

Networks engage both in quick-fix solutions and in
reloping generic approaches that can be applied
oss the board. Such generic approaches rarely can be
nsferred intact; adaptation is almost always required.
rthermore, developing generic approaches is a diffi-
t and slow process, sometimes taking up to five years
m concept to development.

Special leadership is needed to initiate a network—
n more 5o than for the other types of clearinghouses. A
working clearinghouse must have a strong operating
ncy (e.g., Public Technology, Inc., was referred to as the
ae that holds the Urban Consortiom together™). The
ors involved also should be fairly innovative or at least
receptive to new approaches and improvements.

Planning

aringhouse Planning and Start-Up

Proper planning is essential to avoid failure. The plan-
g activities depend largely on the clearinghouse ap-
ach. For example:

The NSF networks demonstrated that a needs
assessment is an important initial activity for a
networking clearinghouse in order to establish a
common agenda.

For a subscriber-based on-line system, some sort of
early market analysis of potential users is crucial.

The planning phase for a pointer/broker clearing-
house would involve identifying not only the constit-
uency but also the technical resources to be used.

Establishing a new institution for disseminating and/
srokering information generally appears to require a
nning phase of six months to a year, and a “gearing up”
iod. Three to seven years were needed to develop fully
ny of the mechanisms examined for this paper.
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Clearinghouse Staffing

All clearinghouses commented on adequacy of staffing.
In terms of the number of staff members, ISIS reported that
more users can be serviced with about the same level of staff
as a greater percentage of users access the system on-line.

In the 1970s, state and local officials were concerned
with solving their own problems. Now, their focus goes be-
yond that to state and local economic development. These
problems and opportunities require scientific and engi-
neering expertise to a greater extent than the previous set
of issues. Among the reported benefits of Teltech, for ex-
ample—which is oriented toward scientists and engineers
in high tech companies—are quick resolution of technical
problems, accelerated new product commercialization,
and substantial increases in engineering productivity.

To be effective, the clearinghouse staff must be per-
ceived as credible by the users. For example, data bases
geared toward research and technology development,
such as Federal Research in Progress (FEDRIP)in the Na-
tional Technical Information Service and the Technology
Applications Information System (TAIS) of the Strategic
Defense Initiative Organization, may need a variety of back-
grounds among staff members (e.g., writers to edit abstracts
and develop key words, technologists to assess technology
content, marketing personnel to assess commercial potential,
and outreach staff to alert audiences to availability).

Networking Technology Agents

The technology agents that were part of the
NSF-funded networks found that full-time technology
agents could provide in-depth services to local govern-
ments; circuit riding technology agents could raise awareness
of many local governments, but with lower levels of service.

Technology agents providing technical assistance
should have a scientific or technological background.
Ideally, this would be combined with business or public ad-
ministration experience,

Design

People-to-People Interaction

Almost all of the clearinghouses examined offered
lessons regarding the need for people-to-people interac-
tion, whether they were electronically based systems, bro-
kers, or networks. For example, the electronically based
TAIS does not just provide information in response to in-
quiries by users, it also encourages the scientist or engi-
neer to contact the person requesting the information. In
this manner, TAIS serves as a two-way technology assis-
tance broker for problem definition and problem solving.

The document-based Management Information Ser-
vice (MIS) service also offers peer-to-peer exchange. In
addition to receiving a document, users receive the name,
address, and phone number of a contact person in the lo-
cality to which the document pertains. The same per-
son-lo-person interaction is part of LEGISNET and ISIS.
CUFT offers both data bases and documents. In fact,
CUFT is the only program at the National Technical Infor-
mation Service (NTIS) that develops original products,
and these products are among the service’s most popular.
It has been suggested, however, that although the CUFT



on-line data bases and related reports are very thorough in
their coverage, they may not offer the solution if the user
needs direct assistance from a scientist or an individual
with business expertise.

The FLC “Clearinghouse” is actually a technology
brokerage service between the user and scientist/engi-
neer. In addition to the FLC Clearinghouse, the total FLC
network includes regional coordinators and technical spe-
cialists who are vital factors in responding directly to users.

It is said that the real strength of NAMTAC lies in the
networking that takes place among members at the NAM-
TAC meetings, which often leads to future correspondence.

The experience of the NSF-funded networks was that
the single most important ingredient in transferring tech-
nology successfully to the public sector was the role played
by people in the process.

The Need for Variety

LOGIN demonstrates that a clearinghouse needs a
broad range of types of information as well as formats tobe
a complete resource to its users—the data base should not be
narrowly focused. As such, pointer/broker resource directo-
ries, for example, would be only one component of a clear-
inghouse (albeit a crucial component, as noted above).

In its long history of transferring technologies, the
NASA TU program has provided information in many for-
mats, thus offering an example for other agencies seeking
to have similar successes in this area.

Clearinghouse Content

The MIS experience indicates that information should
be practical and case study oriented. Thus, it should not
contain theoretical studies on solid waste, but how to col-
lect or dispose of it. MIS users also want the information to
be in a useful form. They do not want extensive studies or
textbook responses. In the case of local government infor-
mation, the clearinghouse should contain ordinances, reg-
ulations, budgets, manuals, handbooks, and the like. From
brief abstracts of available documents, the users want to
select one or several they believe most appropriate. They
want to apply (i.e., adapt not adopt) the selected informa-
tion directly to their problem.

The respondents to a 1984 survey regarding the Na-
tional Alliance of Business Clearinghouse (NAB) said
they needed to know why one program worked better than
another, not just a description of various program compo-
nents. A follow-up 1986 survey indicated that many re-
spondents felt the information was oriented too much to-
ward long-term planning. The NAB staff, on the other
hand, felt potential users were relating use of the data base
to research work rather than to ways in which the informa-
tion could be used to assist in day-to-day activities.

Relation of the Data Base Structure
to the Clearinghouse Market

Organizing clearinghouse information on a compre-
hensive basis covering all state/local government issues,
rather than on a more limited client need basis, provides
opportunities for eventually marketing the same database
to more groups of clients. The LOGIN operators, for ex-
ample, have found that many of the subject areas in LO-

56

GIN are of interest to the private sector as well as to its
primary audience of local government officials.

Similarly, because the TAIS data base structure is or-
ganized according to the standardized Militarily Critical
Technofogies List, it has features common to other federal
agencies that use the same technology categories in their
programs. For example, the congressionally mandated ex-
port control program is administered jointly by the depart-
ments of Defense and Commerce. Additional agencies,
such as NASA, and the departments of Justice and State,
are involved in export control of sensitive military and
space technologies.

Collecting and Evaluating Information

A major issue for a clearinghouse like MIS is finding
information that is timely and relevant. One approach that
MIS uses is to write letters to a number of International
City Management Association (ICMA) members each
month asking for their help on any issue they feel would be
relevant to their colleagues. In effect, ICM A is capitalizing
on the level of commitment of members of a professional
society to that profession (as well as on the staff’s con-
tacts). Although many of the members may underestimate
the value of their contributions to MIS, the contributions
are, in fact, quite useful, in part because they are practical
and appropriate to most local government environments.

In collecting information from members, the state/lo-
cal and public interest associations are confronted with an
awkward situation. For example, governmental intermedi-
ary organizations by their nature represent all jurisdictions.
Their staffs cannot be expected to assess the efficacy of any
jurisdiction’s programs or program areas; it is recognized that
the appropriateness of any specific program is unique to the
circumstances of that jurisdiction at a given time.

Adding Value to Information

LEGISNET indicates that a clearinghouse should
provide some major value added for the users, such as data
analysis or assessment. For example, LIS reviews each re-
port for mentions of all states cited in the report and these
names are added to a field that can be accessed by users. Sim-
ilarly, the Energy Research for Governors project added a
field containing the phone number of the research director.

Timeliness of Information and Updating

For the Local Exchange, timeliness of the data is diffi-
cult to maintain. This is the case not only for on-line data
bases but also for document providers and referral ser-
vices. The MIS experience also indicates that the informa-
tion in a clearinghouse must be up to date and, thus, sys-
tematically purged.

There is always an initial surge in collecting the data,
and the resources generally are there to accomplish it. The
problem is having the resources to keep the data fresh and
relevant by purging out-of-date information and adding
new information on a regular basis.

The TAIS method of user response sets up an efficient
way to update the system. For example, on an annual basis,
a letter is sent to all the principal investigators of research
projects listed in the system. This correspondence requests
an update on recent technological advances, spinoff activ-
ity, and/or changes to their projects.



Data Base Search Capabilities

LEGISNET indicates that full text search is more de-
sirable than an abstract, preferably using a proximity
search rather than only an adjacency search. (Anadjacency
search looks for words next to each other; a proximity
search looks for words within the same sentence, para-
graph, page, or general area of the text.)

Accessing External Clearinghouses

The NASA IACs each perform a clearinghouse func-
tion, and have recently expanded to include information
from many other federal and non-federal sources, includ-
ing commercial data bases. Furthermore, a couple of years
ago, the TAC network established cooperative agreements
with many state-sponsored technical assistance centers.

Clearinghouse Activities

The Need for Market Analysis

The NAB Clearinghouse indicates that it is important
to know the intended audience, their information needs,
and how they want to receive the information. The NAB
Clearinghouse users were not ready for or comfortable
with the on-line medium. The NAB staff users did not
have the time, the training, or even the necessary equip-
ment in many cases. Even when NAB marketed the system
for direct access, the users did not have the proper equip-
ment and NAB did not have the necessary interface capa-

. bility. Some of the two dozen subscribers contacted in a
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1986 survey had not used the NAB Clearinghouse at all.
The respondents said most frequently that there was a lack
of time to use the data base.

Users rnay need to be educated, although this may be
somewhat less true today than during the mid-1980s when
the NAB Clearinghouse was in full operation.

Promoting a Clearinghouse

Use of a given clearinghouse is highly dependent on
reating awareness and on outreach to promote its avail-
bility. For example, although TAIS is accessible by more
than 13,000 firms and virtually any federal agency, many of
these qualified users are not aware that they can use the

" system. There is a noticeable increase in use following
journal publications or workshop presentations on TAIS.
Asaresult, the TAIS staff recently initiated a more aggres-
sive outreach effort. A built-in statistics capability allows
tie targeting of specific technology users in public rela-
tons efforts, a feature of the system that shows much
romise for future promotional efforts. _

It has been suggested that NAB’s clearinghouse did
10 succeed because the marketing activities were not suf-
| '“‘tient to recruit the intended audience. When NAB

.* tpened the clearinghouse for direct access by outside sub-
. bribers (not just the NAB staff), it was felt that this would
it the research burden to the questioner, reducing the

I -vaff time required to respond to inquiries. Not many direct

' \cess accounts were opened. Furthermore, it was discovered
hat even more staff time was required to market the data

', =s¢ in order to generate and maintain subscribers.

© " The Council of State Governments’ ISIS offers anoth-
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er example of the importance of generating additional use.
ISIS shows that an automated inquiry-response system
should be cost-effective on a per unit basis. Thus, activities
need to be undertaken to market the system in states with
relatively low usage.

Teltech illustrates that, although a service may be fast,
real-time, and convenient, current organizational culture
often operates against using it. The Teltech management
suggests the need to work at raising awareness of the poten-
tial of information services. Because information gathering
by individuals and organizations does not occur naturally,
training, point-of-use promotion, and follow-up is required,

Do Not Oversell

The NSF-funded networks taught that during the ear-
ly phases of a network or clearinghouse it is important not
to create unrealistically high expectations in either the
state and local government users or the potential technol-
ogy suppliers. In the first phases, early success stories are
helpful to create the desired impression.

Need for User Statistics and Follow-Up Evaluations

User statistics are important elements of a clearing-
house. They provide data on user trend analysis (who isac-
cessing, what is being accessed} and on the usefulness of
the clearinghouse information/contacts. It is one thing to
know who uses a clearinghouse and what subject areas are
being tapped; it is clearly another to know if and how the
information is being used and what the results are. There-
fore, it is expensive and difficult to evaluate clearinghouse
operations. A private sector clearinghouse finds that these
are even more critical concerns.

The LEGISNET and FLC approach to evaluation is to
have a good user group that will provide timely feedback
without being asked. Critical to the success of some of the
clearinghouses {(e.g., the NSF networks), has been the ac-
tive participation of an advisory board dominated by users.

The use of built-in system capabilitics makes evaluation
easy and productive for both ISIS and TAIS. With ISIS, the
recording of inquiries (what and who) is built into its inqui-
ry-response system. The staff suggests that this should be the
case, whether automated or manual, because it is useful doc-
umentation for the system’s continued operation. It is also
necessary in order to refine the system’s format and content,
accessibility, and complementary services.

The TAIS user response method provides a record for
autornatically evaluating the system’s viability, For exam-
ple, within 60 days of an inquiry, a follow-up letter and
guestionnaire is generated and mailed to the user, The in-
formation providers are queried systematically every six
months so as not to overload them. The letter asks about
the adequacy of the information received and any activities
that ensued as a result of the contacts established, and of-
fers further assistance if necessary.

Financial Issues

Considerations in Subscriber Charges
The decision whether to charge association members

for a clearinghouse service is important. This might in-
clude subscriber fees and/or computer time charges. On



the one hand, members of associations may perceive that
the clearinghouse data base is just an extension of services
being provided. On the other hand, services provided free
within the overall membership dues (as opposed to a sepa-
rate subscriber fee) may be perceived as not very valuable
(“too cheap,” “worth what you pay for it”).

LOGIN shows us that one of the barriers to the use of
fee-based clearinghouses is the so-called “library mental-
ity” that information is free. This barrier was reinforced by
federal support of data bases and clearinghouses in the
late 1960s and 1970s. Users do not always differentiate be-
tween access to information and facilitating finding the in-
formation needed. One might use DIALOG to find a ref-
erence to an article, but determine that the article is
available in a local public or university library. Organiza-
tion of the knowledge and facilitating access is what is be-
ing paid for, although clearinghouses also tend to have in-
formation not available elsewhere.

The Question of Affordability

CUFT has found that state and local users, with their
limited budgets, cannot afford to purchase some of the
CUFT publications. Although this audience is targeted for
timely coverage, the effort is irrelevant if the publications
are out of their price range. Congress requires that CUFT
be essentially self-supporting, which has an impact on the
range of services it can afford to provide.

If entreprencurs and small businesses are the in-
tended audience, it has been noted that free access to a
clearinghouse is essential (that is, they will pay enly for the
phone call). High or even moderate charges discourage
use and are prohibitive for small businesses.

The issue of charges may need to be viewed in a state
versus local perspective. Obviously, there are more poten-
tial local government uvsers than state government users.
Specifically, there are 39,000 units of general local govern-
ments, whereas there are only 50 states (and seven territo-
ries and other instrumentalities that are members of the
state government associations). Thus, the potential mar-
ket is larger when focusing on local government, and a
state-oriented clearinghouse would probably be more ex-
pensive to operate on a per user basis.

Obviously, there are economic issues unique to a
clearinghouse operated by a for-profit organization.
The viability of such a clearinghouse is contingent on a
critical mass of usersand the associated feesto coverthe
fixed costs. However, the number of users is not the is-
sue in and of itself, but merely an indicator. Diversifica-
tion by the organization into more services within a
clearinghouse is also important (for example, there may
befeesforaccessing the clearinghouse, reports/publica-
tions, or technical services).

Miscellaneous Lessons

Ensuring Help to Domestic Firms

Certain of the clearinghouses have security provisions
and provide lessons regarding limiting access to users in
the United States, a desirable feature in terms of competi-
tiveness. For example, as a result of federal legislation, ac-
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cess to certain FEDRIP data on DOE and NASA islimited
to domestic users.

TAIS security provisions are reliance on militarily crit-
ical technology certification and limitations on time and
number of accesses per day. These safeguards have been
accepted as satisfactory by the Department of Defense
community for security purposes, while not discouraging
users from accessing the system.

Learning from an Initial Demonstration

It is possible to test the viability of a clearinghouse,
early on, using a limited test audience. For example, a
demonstration could experiment with a sample of users in
one region. A regional demonstration project was initiated
for the NAB Clearinghouse in 1987 with the cooperation
of the U.S. Department of Labor’s Employment and
Training Administration office in Region IV. The project
was to operate for a year, but was terminated early to refo-
cus the overall NAB Clearinghouse services.

On the other hand, the FLC Clearinghouse evolved
out of a demonstration project undertaken in the Far West
Region of the FL.C at the beginning of the decade.

IMPLICATIONS
FOR THE COMMERCE CLEARINGHOUSE

Introduction

The implications of the analysis of the 18 representa-
tive clearinghouses for the design and operations of the
Clearinghouse for State and Local Initiatives on Produc-
tivity, Technology, and Innovation are based on assump-
tions regarding the roles of the federal government in
stimulating innovative activities by state and local govern-
ments, as well as the organizations to which they turn for
information and assistance (especially the public interest
associations).

The discussions at the five “thinkers’ sessions” con-
vened by the Advisory Commission on Intergovernmental
Relations (ACIR)—especially the comsensus that ap-
peared to evolve—provided additional context to this sec-
tion. This consensus refers, in particular, to the issue of
Clearinghouse audience and subject focus.

There are other sources of implications for the Clear-
inghouse that are beyond the scope of this paper, but that,
ultimately, will help shape the Clearinghouse design and
operations. This would include the other papers commis-
sioned by ACIR, and any imperatives within the Depart-
ment of Commerce that are not apparent at this time.

Assumptions

Role of the Federal Government

The Clearinghouse obviously does not exist in a vacu-
um. The issue of R&T-based business and economic devel-
opment is of concern to all governments, and all have de-
velopment initiatives. Associations representing state and
local governments are increasingly active in this area.
These associations and other intermediary organizations
provide services and operate clearinghouses devoted en-
tirely or in part to this topic.

Therefore, the appropriate roles of the federal gov-



ernment, operating through the Department of Com-
merce and its Clearinghouse, need to be examined within
this context. The authors posit that these roles come under
the generic heading of stimulating and facilitating activi-
ties by others rather than undertaking them directly.

This assumption suggests four broad appropriate
roles, given the overall goal of the Clearinghouse and the
context and institutional environment at the federal, state,
and local levels within which it will operate:

1) Strengthening the institutional capacity of the in-
termediary organizations that operate clearing-
houses and provide other services (particularly
the state and local government associations);

Systematizing and accelerating the development
and diffusion of knowledge and experience re-
garding federal, state, and local initiatives;

Identifying and filling the gaps in this knowl-
edge and experience and in the existing clear-
inghouses; and

Networking the operators of the existing clearing-
houses serving federal agencies and state and lo-
cal governments to foster the sharing of resources
and cross-fertilization of activities.

2)

3)

4)

Audience for the Clearinghouse

With the exception of the first thinkers’ session, a con-
sensus appeared to evolve that the Clearinghouse existed
to serve federal agencies and state and local governments
(and their intermediaries). They are to be both the audi-
ence and the users.

A distinction was made between users and beneficiaries.
Ultimately, the beneficiaries are large corporations and small
firms, which could benefit from new technology-based prod-
ucts, new materials, and better manufacturing process tech-
nologies. Other beneficiaries are scientific researchers, de-
velopers of technologies, providers of technical and business
assistance, and the intermediary organizations that represent
each of them. In the context of the legislation and the con-
sensus, these individuals and organizations benefit in the
long term from the federal, state, and local initiatives and are
the whole reason for such initiatives. But they are not the
near-term and direct users of the Clearinghouse.

Subject Focus of the Clearinghouse

The same legislative context and emerging consensus
applies to the subject matter for the Clearinghouse. The
focus is to be on program initiatives, not scientificadvances
and technological breakthroughs; on data bases of federal,
state, and local activities, not data bases of research in
progress, research results, technological developments,
and technologies available for licensing; on program con-
tact names, not scientists, engineers, and business experts.

An additional idea for subject focus, which emerged
most clearly at the fifth session, was the desirability of reex-
amining the technology development and commercialization
process. Using the process of a commissioned paper and a
small (20-25 person) meeting of experts for review and com-
ment, the resultant state-of-knowledge (research) and
state-of-practice (case examples) would be provided to each
clearinghouse serving state and local governments.
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Funds of the Clearinghouse

In the absence of information to the contrary, it is as-
sumed that the existing budget level ($250,000/year) is not
fixed, and might be increased if a strong programmatic case
should be made. It has been assumed further that the per-
centage mix of intramural expenditures for staff salaries
and related staff expenses and of extramural grants and
contracts also is not fixed. Again, this might be changedifa
strong case should be made.

Special Niche for the Clearinghouse

Based on these assumptions and the analysis of the 18
clearinghouses, there is an extremely important special
niche for the Clearinghouse to contribute to the nation’s
economic health and international competitiveness. This
niche is the composite of the stimulating and facilitating
activities organized under the four roles noted above.

Of particular importance in suggesting this niche is
the recognition that the public interest associations and
the other intermediary organizations representing state
and local governments have a number of clearinghouses
devoted entirely or in part to technology-based business
and economic development initiatives. Centralizing such
databases in a meta-clearinghouse in the Depariment of
Commerce would be duplicative and have no value added
{(in fact, there would likely be a diminution of value based
in part on lessened credibility of the federal government as
the provider of state and local program information).

Strengthening Institutional Capacity. There are sev-
eral mechanisms to disseminate information to state and
local governments on improving management and service
delivery and on economic development, in general. There
are not as many mechanisms that focus on state and local
technology development efforts within the realm of eco-
nomic development.

There has been a clear shift in focus for these clearing-
houses from the role of scientific and technological infor-
mation and expertise for improving policy development,
government operations, and service delivery in general to-
ward economic development specifically. This has positive
implications for the Clearinghouse in the 1990s,

The economic development-related clearinghouses
that do exist are underfunded, do not have complete infor-
mation (either not all programs are included or not all de-
sired information has been collected on each program),
and may not have the information automated {much less
accessible on-line).

In addition, the information collected by one organi-
zation may overlap that collected by another. Finally,
there is no commonality of categories of information col-
lected by each organization among both state or local pro-
grams and, thus, analysis of program initiatives across gov-
ernments is extremely difficult.

The specific implications for the Clearinghouse would
include:

w Provision of the Clearinghouse’s extramural
funds to support enhanced data collection, orga-
nization, and automation by public interest associ-
ations, including selected information on all state
and local programs, more detailed case examples,

and evaluation/assessment studies; and



m  Use of convening power and “bully-pulpit” to
work with the public interest associations and oth-
er intermediaries to reduce overlap in collecting
data, and to increase commonality in selected
categories of information collected on cach state
and local program initiative— providing, in effect,
a “crosswalk” among data bases.

Systematizing and Accelerating the Development and
Diffusion of Knowledge and Experience. As a result of the
termination of one of the extramural research programs at
NSF, there is currently no federal agency responsible for
rescarch on the technology development and commercial-
ization process. Agencies support research on some parts
of the process (e.g., Economic Development Administra-
tion, Small Business Administration, NASA), but no one has
taken the oversight role on behalf of the federal interest.

Two examples of parts of the technology development
process arose in the fifth thinkers session: seed capital and
flexible manufacturing. The issue is not what is currently
known about each subject (state of knowledge), or exam-
ples of successtul use or application (state of experience);
this is necessary, but not sufficient.

Rather, the issue is what state and local governments
are doing to promote the development and use of seed
capital and to promote the development and application of
flexible manufacturing (in both instances, given the state
of academic knowledge and practical experience). State
and local governments need such information, and their
clearinghouses do not have it.

The specific implications for the Clearinghouse would
include:

m Determination of the availability of federal
funds from other agencies to update the re-
search and analysis effort on the technologyand
commercialization process, and attempt to per-
suade such agencies to support specific compo-
nents of such an effort;

m  Use of the Clearinghouse’s own funds to support
specific priority components of such an effort;

m  Provision of the Clearinghouse’s extramural
funds to ensure that the results of such ongoing
efforts {probably over several years) are inciuded
in the clearinghouses of public interest associ-
ations and other intermediaries serving state and
local governments; and

m  Identification, documentation, and dissemination of
federal programs and activities that complement
state and local program initiatives in this area.

Identifying and Filling Gaps in this Knowledge and
Experience. There appear to be major and minor gaps in
information about state and local programs. For example,
one major issue noted by representatives of all the clear-
inghouses operated by state public interest associations is
the lack of program assessments.

Some assessments do exist; some of these are
self-assessments, some are legislatively conducted, and
some are performed by academic researchers. In addition,
various assessment indicators are used: jobs created or re-

tained; businesses created, expanded, or retained; taxes
paid; firm sales; and corporate investments.

There is limited agreement on appropriate evaluation
methodologies. State and local governments could use in-
formation on this and similar areas, and their clearing-
houses do not have this type of information. It is a gap that
needs to be addressed to ensure the productive use of pub-
lic resources.

The specific implications for the Clearinghouse would
include:

m  Determination of the availability of federal funds
from other agencies to fill such gaps as appropriate
evaluation methodologies and attempt to persuade
such agencies to support specific gap-filling efforts;

m  Use of the Clearinghouse’s own funds to support
specific priority gap-filling efforts; and

®  Provision of the Clearinghouse’s extramural
funds to ensure that the results of such ongoing
efforts (probably over several years) are included
in the clearinghouses of public interest associ-
ations and other intermediaries serving state and
local governments.

Networking Clearinghouse Operators, In addition to
concerns about the data bases and their content (i.e., re-
ducing overlap and filling gaps in the collection of data and
increasing commonality in selected data categories), there
appears to be a lack of ongoing communication and coop-
eration among the operators of the clearinghouses. This is
partticularly apparent among clearinghouses that operate
within different governments.

Communication and cooperation clearly exist onan ad
hoc basis to compile information or to address a specific is-
sue. What is missing is an ongoing and systematic cross-
fertilization among aill these clearinghouses on federal
programs and on state and local initiatives.

The clearinghouses could share resources as well as
data base content. They could share experiences on les-
sons learned in operating clearinghouses and in providing
a variety of products and services (e.g., data and informa-
tion, publications and reports, technical services). This is
another gap that needs to be addressed to maximize the
potential of public expenditures.

The specific implications for the Clearinghouse include:

m  Use of convening power and “bully-pulpit” to
work with the operators of the clearinghouses and
with the federal agencies:

0 To share resources to the extent possible giv-
en the varying nature of the clearinghouses
and the organizations that house them;

0 To develop and share lessons learned in de-
signing and operating clearinghouses and in
determining the mix of products and services
to be provided members or subscribers; and

o To foster networking among members/sub-
scribers of each clearinghouse and across
clearinghouses.

External Coordination

The success of the Clearinghouse in its niche is de-
pendent on coordination and cocoperation with other



federal agencies and with the state and local govern-
ment interest groups.

Interagency Coordination. The Clearinghouse must
be committed to working closely with other line agencies
having similar missions involving technology develop-
ment. This includes agencies both within and outside of
the Department of Commerce’s Technology Administra-
tion (e.g., NASA). It will help to ensure a comprehensive
and complementary federal response to the state and local
community and its program initiatives.

Coordination with State and Local Interest Groups.
The Clearinghouse must be willing to work constructively
with the state and local interest groups. It is more likely to
succeed if, at a minimum, it attempts to coordinate its ef-
forts through such existing groups and (preferably) has
available funding to solicit their support. A strong commit-
ment to the Clearinghouse will be needed by the leaders of
the user community—state and local governments.

Clearinghouse Design and Administration

Certain desirable characteristics need to be built into the
Clearinghouse design and administration. Administrative
flexibility should characterize future planning and implemen-
tation. Ideally, the Clearinghouse should be planned and im-
plemented in phases; this way, as circumstances and experi-
ences change, provisions can be made for amending plans.

The planning phase would involve working with the
user community of state and local governments (prefer-
ably through their intermediary organizations) to assess
their priority needs and topics of high interest within the
framework of the Clearinghouse’s mission and its roles
noted above. Such an assessment need not involve long
drawn-out procedures. The process can range from regu-
lar, informal brainstorming to rigorous analysis of widely
distributed survey forms. For the Clearinghouse, the for-
mer may be more appropriate.

Early success stories are important; the Clearinghouse
can build on them. Options for consideration might include:

m  Packaging of information on a priority issue area
across governments (e.g., seed capital) by com-
missioning a paper and convening a review session
by experts from the research and practitioner

communities (including all governments); and

Development of a multigroup network of individ-
vals in a specific topic of high interest (e.g., flex-
ible manufacturing and the roles of governments
in developing and promoting it} through a confer-
ence sponsored by several federal agencies, the
state and local interest groups, and other interme-
diaries representing providers of technical and
business assistance (such as university centersand
trade associations).

Success, however, isnot likely tobe measured by the
number of products issued by the Clearinghouse, but
rather by products supported by the Clearinghouse and
issued by organizations (such as public interest associ-
ations) that have greater credibility with the andience of
state and local governments.
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Similarly, success is not likely to be measured by the
number of conferences convened by the Clearinghouse,
but rather by such meetings supported and co-sponsored
by the Clearinghouse and the intermediary organizations.

The dissemination of information should be built
around existing credible communications channels. If a
new communications node (such as the Clearinghouse) is
added to existing channels of communication, there
should be a concern not to proliferate institutions, but to
concentrate on using existing resources more effectively. For
example, since the primary audience is state and local offi-
cials, respected channels of communications such as state
and local government associations should be involved to the
extent possible. This helps to overcome resistance to change
and lessens suspicion of new players. Thus, the Clearing-
house would not become an added channel, but would facili-
tate and strengthen the capacity for communication.

Similarly, the repository of information should be
built around existing, credible clearinghouses. Clearly,
housing a centrally available clearinghouse at any one of
the existing public interest associations is inappropriate.
The state/local dichotomy means that local governments
might not have casy access to the state-oriented program
information, and vice versa.

However, through the convening power and strategic
investment roles of the Clearinghouse, such a central re-
pository is neither necessary nor appropriate. Each public
interest association needs to know only the categories of pro-
grams and the kinds of information about each program in
the other associations’ data bases (i.¢., their structure}). With
that information, each association can act as an inquiry/refer-
ral service for its members to any other association.

It might be argued that each association would prefer
not to receive additional requests from federal agencies or
from the other associations and their members, particular-
ly if from a different level of government. Thus, download-
ing the information into a centrally available Clearing-
house would prove desirable.

Three lessons learned from the study of the 18 clear-
inghouses are relevant here. First, there is the “tur{” issue
of not giving up one’s information in order to demonstrate
an organization’s utility to its membership. Second, the in-
formation provided by the trusted intermediary is more
credible. Third, if the information was downloaded, it
would have been automated, and automating the informa-
tion in some of the existing clearinghouses would allow
more inquiries to be answered on-line, freeing up staff
time for the additional requests. This is particularly rele-
vant with the state interest associations, because the num-
ber of potential new inguirers (from thousands of local
governments) is large compared to the number of jurisdic-
tions now served (57).

Clearinghouse Staffing

The foregoing implications for the Clearinghouse re-
garding roles and special niche, coordination, and design
and administration have, in turn, implications for the staff-
ing of the Clearinghouse.

By the nature of the users directly served, it is obvious
that the Clearinghouse staff must demonstrate, and must



be perceived as demonstrating, an understanding of the
roles and responsibilities of state and local governments
and an awareness of the importance of state and local ini-
tiatives in promoting technology development by industry.
While state and local governments over the past three de-
cades have returned tobeing true partners with the federal
government in facilitating technology-based business and
economic development, this has not necessarily been ap-
preciated by all federal agencies and their representatives.

In addition, by the very fact that it is establishing a new
entity, the Clearinghouse staff will need to be entrepreneur-
ial in its vision. The Clearinghouse management has pro-
vided leadership in this regard by the use of ACIR, focus
groups, and commissioned papers for its development pro-
cess. It has reached outside the federal establishment and
has brought together representatives of many different af-
fected communities who had not heretofore worked to-
gether to achieve common aims. The strategic thinking al-
ready undertaken in this development process provides a
broad framework within which entrepreneurial tactical
steps can be taken by the staff.

Summing Up

By definition, the Commerce Clearinghouse for State
and Local Initiatives on Productivity, Technology, and Inno-
vation does not fall into any one of the five clearinghouse ap-
proaches discussed. Rather, it represents a “clearinghouse of
clearinghouses.”

The potential for the Clearinghouse is necessarily lim-
ited in the near term by the staff and financial resources
made available to it directly and leveraged indirectly from
other agencies to achieve mutual objectives. The limnita-
tion in the legislation regarding the user community of
state and local as well as federal government provides a fo-
cus for a phased implementation of the operations of the
Clearinghouse. When successful, the Clearinghouse could
then consider asking for authority and resources to expand
its audience to the next category—the nongovernmental
providers of technical and business information and ser-
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vices and their intermediaries (e.g., nonprofit, private, uni-
versity based). Aswith the focus in state and local as well as
federal programs and initiatives, the uitimate beneficiaries
remain—the large corporations and small firms that pro-
vide the country’s economic future and its place in the
global economy.
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Appendix
Clearinghouse Descriptions

National Alliance of Business Clearinghouse (NAB)

What organization(s) operates the clearinghouse?

The National Alliance of Business (NAB) Clearing-
house has operated in various formats and with various in-
puts since 1979. It has focused primarily on providing in-
formation on the federal government’s job training and

employment programs created through the Job Training

FPartnership Act (JTPA) of 1982 and its predecessor, the
Comprehensive Employment and Training Act. Because
the JTPA performance criteria are strictly defined,
those in the field have a need to know about successful
local programs.

What organization(s) funds the clearinghouse?

NAB traditionally has been sustained through federal
funding (mostly from the Employment and ‘Iraining Ad-
ministration of the U.S. Department of Labor) and corpo-
rate contributions. Individual memberships were offered
beginning in 1989.

What kind of information does the clearinghouse offer
(e.g., service delivery, economic development, research/
technology development) and what is the extent of the
clearinghouse listings?

The NAB database contains four kinds of files:

®m  Model Program File—descriptions of 700 pro-
grams that can be replicated, collected in seven

years of program research;

Program Leads File—900 new and innovative
project profiles according to location, key project
characteristics, funding sources and amounts, tar-
get populations and occupations, types of train-
ing, business involvement, and a contact person;

Reference File—an on-line bibliographic data
base which abstracted over 2,800 valuable policy
reports and how-to publications; and

Contacts and Services File—described helpful or-
ganizations to put the user in touch with a network
of national, regional, state, and local sources of
information and technical assistance.

How is information generated for inclusion in the clear-
inghouse and/or evaluated? Does the clearinghouse ac-
cess external data bases?

The projects supported by federal and corporate fund-
ing penerate case studies and other information, which be-
comes the basis of the data base.

In 1986, the U.S. Economic Development Administra-
tion supported joint projects between NAB and the Na-
tional Council for Urban Economic Development
(CUED), the National Association of Regional Councils
(NARC), and the National Association of State Develop-
ment Agencies (NASDA). The focus of the two-year ef-
forts was the linkage between job training and economic
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development. Activities included documenting case exam-
ples of successful state, regional, and local activities, iden-
tifying needs in this area, and conducting a National Lead-
ership Conference on the subject at the end of the project.
Thus, EDA did not support the three organizations to de-
velop entries for the data base, per se; rather, the results of
the joint efforts were entered into the data base.

Daoes the clearinghouse produce publications?

NAB produces numerous other publications that are
not part of the computerized data base. In addition to its
data base and library, NAB publications include:

®  Bulletins—easy-to-read studies of successful pro-
grams outlining the essential information needed
to plan, budget, and manage model projects;
“WorkAmerica”—NAB’s monthly newspaper
featuring model programs, interviews, and
“Washington news” about the employment and
training system nationwide;

“Economic Development Briefs”—a free quar-
terly newsletter on economic development trends
throughout the nation;

“Business Currents”—a biweekly newsletter ana-
lyzing legislative, administrative, and regulatory
actions that affect employment, training, and edu-
cation policies; and

Special Reports—indexed in NAB Publications
List.

Does the clearinghouse offer other products and services
(eg., technical assistance)?

In 1988, the data base was converted to an in-house
system and revitalized as a Special Research Library. The
NARB staff has access to the computerized information as
well as to the Library, which provides a traditional collec-
tion of materials on employment, training, business/edu-
cation partnerships, economic and human resource devel-
opment. The NAB staff may borrow books, but non-NAB
personnel must schedule an appointment to use the li-
brary’s resources; and they cannot check out books. Re-
lated clearinghouse services include periodicals circula-
tion, book ordering, fact finding, and research services
(eg., survey research or assistance with research and ques-
tionnaire design are provided on a contract basis).

Through its familiarity with the library collection and
skill in locating information, clearinghouse staff is able to
track down information quickly. While the clearinghouse
is responsive and helpful to the genera! public, activities
now are driven by NAB staff needs. Services include:

®  Quick answer service (locating facts, studies, and
appropriate experts);

s Information searches {compiling information
packages from a variety of sources); and

m  Literature searches and bibliography preparation.

At this time, because of limited staff, NAB is comput-



erizing only citations for books added to the NAB library.
Information on programs is filed in paper subject files in-
stead of a data base.

How big is the clearinghouse staff?

As part of the NAB Special Research Library, the
NAB Clearinghouse services are now provided by one
full-time staff person. The Library has four full-time staff
persons to cover each of four functions: periodicals circu-
lation, book ordering, fact finding through the Clearing-
house, and research services.

During the 1982-1985 period, when the research proj-
ects were ongoing, the Clearinghouse staff included two
full-time persons.

What are examples of questions the clearinghouse can be
expected to answer?

The NAB Clearinghouse has provided answers to inqui-
ries on employment, job training, and economic develop-
ment. In addition to JTPA-related information, this has in-
cluded such topics as entrepreneurship, worker distocation,
business-school partnerships for education, tax incentives,
on-the-job training, business attraction and retention strate-
gies, incubators, and small business development.

Who uses the clearinghouse?

Until 1984, the data base files were used to respond to
inquiries from the NAB staff and the public (educators,
business people, and federal, state, and local government
officials, community-based persons, and consultants).

From 1985 to 1988, direct access to the data base was
marketed to members of the “JTPA system”—primarily
Private Industry Councils and state Job Training Boards.
Brochures were designed and distributed, and demonstra-
tions were performed at conferences.

Since 1988, when the Clearinghouse was revitalized as
a Special Research Library, the NAB staff has been using
the information in performance of its own duties.

How often is the clearinghouse accessed?

Until 1986, the data base had just over 40 subscribers.
In 1986, economic development agencies were targeted
and, within a year, the number of subscribers had increased
to about 80.

Direct access was terminated in June 1988. By this
time, the data base had half its original number of subscrib-
ers, in spite of intensified subscriber support services from
1986 to 1987 (guidebook, quick reference guide, newslet-
ters, telephone assistance, and training) and stepped up
subscription expiration notices.

How is the clearinghouse accessed and searched (e.g., is a
computer needed)?

During the direct access phase, data base users re-
quired a computer, modem, and NAB’s user manual.

Information in the data base was organized (and could
be searched) by funding source (e.g., JTPA). type of pro-
gram operator (e.g., private industry council), industry, oc-
cupation, location, training type (e.g., on-the-job), and tar-
get group (e.g., dislocated workers).

For those users without a computer and modem, the

staff searched the data base and other resources. Modest fees
helped to defray these information dissemination costs.

What kind of help is provided in accessing the clearing-
house?

Special ong-on-one, how-to training sessions for ac-
cessing the system were provided at an additional cost.

Is there a fee for accessing the clearinghouse, or particular
products and services?

Users paid only for actual search time ($60 per hour or
$1 per minute), discounted for frequent users and for pre-
payment packages. There was also a $15 minimum usage
fee during each monthly billing period, unless the data
base was not accessed at all in that period of time.

The user manual, “Guide to Searching the NAB Data
base,” cost $30 at the time the user opened an account and
received an individual access code.

What is the clearinghouse history, legislative, and/or pro-
grammatic background?

The NAB Clearinghouse had its origins a decade ago;
the information was gradually computerized over several
years. Until 1984, the data base files were used to respond
to inquiries from the NAB staff and the public. In 1985,
NAB introduced direct access to the data base. In 1986,
EDA supported two-year joint projects between NAB,
NASDA, CUED, and NARC, which provided input for the
data base. Surveys of subscribers were conducted in 1984
and 1986, and two new pricing plans were offered in 1987.
Also in 1987, a regional Clearinghouse demonstration
project was initiated. In 1988, the Clearinghouse was revi-
talized as a library primarily for the NAB staff.

Federal Research in Progress Data Base (FEDRIP)

What organization(s} operates the clearinghouse?

As the U.S. government’s central scientific, technical,
and engineering information service, the U.S. Depart-
ment of Commerce’s National Technical Information Ser-
vice (NTIS) is responsible for providing access to summa-
ries of current and ongoing projects via the Federal
Research in Progress Data Base (FEDRIP).

FEDRIP’s uniqueness lies in its structure; it is a non-
bibliographic source of research in progress (as opposed to
the well-known NTIS Bibliographic Data Base; once re-
search is completed, the resulting final reports, etc., be-
come listed in the NTIS Bibliographic Data base).

What organization(s) funds the clearinghouse?

Agencies pay NTIS per project provided; users also
pay NTIS via an arrangement with DIALOG Information
Services.

NTIS is required by law to be a self-sustaining agency.
The costs of NTIS salaries, marketing, postage, and all oth-
er operating costs are paid for by the sales revenues from
its products. Costs are not covered by tax-supported con-
gressional appropriations.

What kind of information does the clearinghouse offer
{e.g., service delivery, economic development, research/
technology development), and what is the extent of its list-




ings? Also, how s information generated for inclusion in
the clearinghouse and/or evaluated?

The FEDRIP Data Base contains more than 93,000 ci-
tations about ongoing federally funded research projects
in the physical sciences, engineering, and life sciences.
Most research projects are described by an abstract or
summary of the basis of the research, its objectives, and,
sometimes, intermediate findings.

FEDRIP is a compilation of input from nine govern-
ment agencies, which accounts for its varied subject cover-
age. The data bases in FEDRIP, their source, and the num-
ber of active projects are:

AGRIC, U.S. Department
ture— 16,900, annual update;
CRISF, Public Health Service—40,000, monthly
update;

ENRGY, Department of Energy—?7,500, semian-
nual update;

NASA-—600, annual update;

NBS, National Institute of Standards and Tech-
nology—80, annual update;

NSF, National Science Foundation— 8,500, semi-
annual update;

TRANS, Transportation Research Board, Nation-
al Academy of Sciences—4,000, annual update;
USGS, Water Resources Division, U.S. Geologi-
cal Survey—300, semiannual update; and

VA, Department of Veterans Affairs— 14,900,
monthly update.

u of Agricul-

Does the clearinghouse produce publications?
No.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

No.

How big is the clearinghouse staff?

An NTIS Product Manager acts as a part-time liaison
with the other federal agencies that forward magnetic tapes
containing the data. The Commerce Department Computer
Center converts the tapes to a standard format used by NTIS.

What are examples of questions the clearinghouse can be
expected to answer?

Like the Federal Applied Technology Data Base de-
scribed below under the section on CUFT, FEDRIP was
not created as a inquiry/response service. However, users
may access this large and multidisciplinary data base in a
variety of subject areas. The areas of health and medicine
are most prominent as a result of the input received from
the Public Health Service and Department of Veterans Af-
fairs. Other major subjects include agriculture, energy,
and transportation.

Who uses the clearinghouse?

Researchers access FEDRIP to avoid duplication, lo-
cate sources of support, identify leads in the literature,
stimulate ideas for planning, identify gaps in areas of inves-
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tigation, locate individuals with expertise, and comple-
ment searches of completed research.

How often is the clearinghouse accessed?

Because only one private vendor—DIALOG Infor-
mation Services, Inc.—makes FEDRIP available on-line
to the public, the usage data is proprietary; if there were
several vendors, the usage data from each firm could be ag-
gregated and made available.

How is the clearinghouse accessed and searched (e.g., is a
computer needed)?

FEDRIP is available on-line through DIALOG.

The information in FEDRIP can be searched primari-
1y by subject and by organization name (including the orga-
nization performing the research and the sponsoring/
funding federal agency). Additional searching is by
principal investigators, dates, geographic location, etc.

FEDRIP also is available from NERAC, Inc., which
performs customized searches.

What kind of help is provided in accessing the clearing-
house?

Available free from NTIS is the “Search Guide to the
Federal Research in Progress Data Base—FEDRIP” a
60-page publication that includes data base coverage, field
hints, and searching specifics.

NTIS also offers on-line training and presentations to
groups. These sessions include a presentation of the spe-
cifics of the data base (format, content, etc.); an explana-
tion of searching strategies and systems commands; and, if
appropriate, a “hands-on” sessions.

Is there a fee for accessing the clearinghouse, or particular
products and services?

Connect time to DIALOG is $48 per hour. The
off-line print rate is 20 cents for a full record; on-line type
is 20 cents per line.

What is the clearinghouse history and legislative and/or
programmatic background?

Until the early 1980s, the Smithsonian Science Infor-
mation Exchange (SSIE) was the major record of all gov-
ernment-funded R&D in progress. The SSIE provided
project summaries by subjects, principal investigators,
dates, and funding amounts. In the early 1980s, SSIE was
folded into NTIS and continued as FEDRIE

Federal Applied Technology Data Base (FATD)

What organization(s) operates the clearinghouse?

The Federal Applied Technology Data Base (FATD)is
one of a number of information products offered by the
Center for the Utilization of Federal Technology (CUFT)
at the National Technical Information Service (NTIS).

What distinguishes CUFT from FEDRIP is that
CUFT products focus on special opportunities for utilizing
the technologies produced from federally sponsored re-
search. As such, CUFT is not just in the business of selling
publications, but in transferring technologies.

CUFT consists of two main divisions: the Office of



Applied Technology and the Office of Federal Patent Li-
censing. The activities of the Office of Applied Technology
most closely relate to the clearinghouse concept.

What organization(s) funds the clearinghouse?

Since CUFT is part of NTIS, the Congress requires
that CUFT be self-sustaining.

What kind of information does the clearinghouse offer
(e.g., service delivery, economic, research/technology de-
velopment), and what is the extent of its listings?

FATD is a technology transfer resource linking U.S.
companies and other users with federal laboratory tech-
nologies, know-how, and other resources. The data base
provides electronic access to all of CUFT’s information,
such as the hard copy reports noted below. There are three
types of information entries in the FATD:

s More than 900 federal laboratory resources
searchable by the following four types:

Expertise in an applied area;
Facilities (equipment available for sharing);

More than 90 technical information centers
focused on specific subjects (e.g., fuels, toxi-
cology, pesticides, etc.); and

Services (special services for supplying R&D
samples and supplies).

m  Technology fact sheets on those having “bet-
ter-than-average potential” (including the NASA
Tech Briefs and the 1,400 yearly NTIS Tech Notes).

®  U.5. government-owned inventions (descriptions
of technologies companies can use to develop new
products and processes drawn from more than 700
patents and 900 patent application descriptions
entries yearly).

The data base contains names, telephone numbers,
and sources of backup information for many of these en-
tries. As of 1988, FATD’s six-year coverage includes more
than 14,000 records.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

The information contained in FATD is the same as
that collected for the printed reports described below.
Some of the information in FATD, Tech Notes and Govern-
ment Inventions, specifically, are also available through the
NTIS Bibliographic Data Base.

FATD is updated biweekly,

Does the clearinghouse produce publications?

CUFT’s Office of Applied Technology publishes a
number of publications on a regular basis, including:

8 Tech Notes, a monthly subscription format cover-
ing current technological advances considered to
have potential commercial or practical applica-
tion (includes new processes, equipment, materi-
als, software, and techniques);

W Federal Technology Catalog, an annual publication
summarizing the prior year’s Tech Notes in 23 sub-
ject headings;

B Government Inventions for Licensing Abstract News-
letter, weekly bulletins covering inventions from
all federal agencies, which alert businesses and
entrepreneurs to opportunities for licensing and
marketing government-owned inventions (fre-
quently on an exclusive basis);

u  Catalog of Government Inventions for Licensing, an
annual summary of the weekly bulletins on the
same topic, which announce more than 1,200 in-
ventions annually and bring more than 60 promis-
ing inventions to market each vear;

m  Directory of Federal Laboratory and Technology Re-
sources—A Guide to Services, Facilities, and Exper-
tise, a convenient, easy-to-use biennial reference
for large and small technology-oriented busi-
nesses to jocate scientific and technical resources
provided by federal agencies and their labs (it de-
scribes not only federal labs, but also more than 90
technical information centers that have been
noted as untapped resources);

B Directory of Federal and State Business Assistance—A
Guide for New and Growing Companies, a biennial
publication describing more than 180 federal and
400 state business assistance programs; and

B Small Business Guide to Federal R&D Funding Op-
portunities, CUFT’s newest publication, with spe-
cial emphasis on the SBIR program.

Other products are available (e.g., “Evaluating R&D
and New Product Development Ventures,” etc.), but they
will not be described here.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

CUFT’s Office of Federal Patent Licensing (OFPL)
provides industry a one-stop source of information on
patents available for licensing from a number of federal
agencies, including the National Institutes of Health,
U.S. Department of Agriculture, and National Institute
of Standards and Technology. As part of CUFT, OFPL
also is expected to be self-sustaining. It generates in-
come from the service fees charged those agencies,
which essentially are paid through royalties from licens-
ing agreements.

If the clearinghouse offers technical assistance, what type
of expertise is available?

The OFPL staff evaluates federal technologies for their
commercial potential. Expertise is technical and legal.

What are examples of questions the clearinghouse can be
expected to answer?

The following examples of typical questions are pro-
vided in a descriptive brochure about FATD:
m A small manufacturing company needed to know

what ceramic technology has been developed for
possible engine use; and

®  An architect needed technical help in the use of
daylight for office lighting.

FATD does not have a formal inquiry or response ca-
pability. Answers are obtained through the sources of ex-



pertise and citations available from searching the database
or through the mailing of printed reports noted above at
specified charges.

How big is the clearinghouse staff?

An NTIS Product Manager compiles and abstracts the
data. Government contractors (including technical spe-
cialists such as chemists, etc.) index and key the data, as
needed, on a part-time basis.

Who uses the clearinghouse?

CUFT users are from industry; universities; and federal,
state, and local government; as well as individual scientists
and engineers. CUFT’s Office of Applied Technology has
identified state technical assistance centers and state eco-
nomic development programs to provide them with timely
information through special flyers and other mailings.

How often is the clearinghouse accessed?

Because until recently only one private vendor—BRS
Information Technologies—had made the FATD available
on-line to the public, the usage data has been proprietary. In
the future, usage data from each of the two firms now offer-
ing FATD can be aggregated and made available.

How is the clearinghouse accessed and searched (e.g, isa
computer needed)?

Access to FATD is through two commercial on-line
information services, BRS Information Technologies and
NewsNet via TELENET and TYMNET. Menu-driven
searching is accomplished by dialing an 800 telephone
number through a modem and computer terminal.

All records in FATD are assigned searchable codes
representing broad subject disciplines such as chemical
analysis, air pollution, etc. These categories can be refined
and searched through specific subject subsets.

What kind of help is provided in accessing the clearing-
house?

Awailable free from NTIS is the booklet “Online Ac-
cess to Business and Technology Assistance: A Searcher’s
Guide to the FATD on BRS,” a 35-page publication that
includes access procedures, searching techniques, and
data base descriptions.

Is there a fee for accessing the clearinghouse, or particular
products and services?

BRS charges are $60 per hour during “prime time”
(6am-6pm local time, Monday-Friday), or $50 per hour for
non-prime time.

The fees associated for CUFT publications are:

®  Tech Notes—$157 per year;

n  Federal Technology Catalogs—current year, $36
(other annual editions are less) or free to Tech
Notes subscribers;

mn  Government Inventions for Licensing Abstract News-
letter—$225 per year;

m  Catalog of Government Inventions for Licensing—

current year, $45 (other annual editions are less) or
free to the Abstract Newsletter subscribers;
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a  Directory of Federal Laboratory and Technology Re-
sources—$36;

m  Directory of Federal and State Business Assis-
tance—3$29; and

w  Small Business Guide—3$12.50.

What is the clearinghouse history and legislative and/or
programmatic background?

CUFT was established in 1982 in response to the 1980
Stevenson-Wydler Technology Innovation Act 10 serve as a
clearinghouse for:

m  Cotllecting and disseminating information on fed-
erally funded R&D;

®»  Acting asareferral agent to the federal laboratory
system; and

m  Providing additional assistance, as needed, to

complete the transfer of federal technology.

Under the 1986 Federal Technology Transfer Act, CUFT
was formally subsumed into NTIS.

As of 1987, most of the above products had been
published through NTIS’s Office of Program and Prod-
uct Management, although still largely developed by
CUFT staff.

Until recently, a Federal and State Business Assis-
tance (FSBA) data base was also offered by CUFT. FSBA
was comprised of two types of entries: more than 180 fed-
eral business assistance programs and about 400 state pro-
grams. The data base contained “quick glance” descriptive
phrases as well as detailed information, contacts, and
phone numbers. The following are sample questions that
were addressed by using the data base:

m  How to get funding for a company’s R&D;

m  Where to get mail lists of potential overseas busi-
ness buyers; and

®  What federal and state contacts offer free man-

agement and procurement consulting,

The FSBA is no longer available on-line from BRS be-
cause it did not generate sufficient commercial use; however,
the FSBA information is still available in hard copy, as noted
above, and has been a “best seller” for CUFT and NTIS,

Technology Applications Information System (TAIS)

What organization(s) operates and funds the clearing-
house?

The Strategic Defense Initiative Organization (SDIO) in
the Department of Defense established an Office of Tech-
nology Applications in 1987 to make SDI technologies avail-
able to other federal agencies and the U.S. private sector.

The SDIO Technology Applications office developed
the Technology Applications Information System (TAIS)
based on several principles, including:

m  Putting the right people together (e.g., inventors
and technology developers) easily and quickly; and
m  Linking people within restraints established for

the protection of sensitive technology and intel-
lectual property rights.



What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

The main purpose of TAIS is to place those seeking to
commercialize technology in touch with inventors of new
technologies so that business negotiations, license agree-
ments, and royalty arrangements can be expedited. The
system provides:

m 1,200 technology abstracts for technical and non-
technical users—unclassified summaries of avail-
able technologies containing some information
on patent matters, a contact point (principal in-

vestigator), and a listing of key words;

Updated requirements and closing dates for pro-
posals to SDI:

Small Business Innovative Research (SBIR)
program (15 research topics); and

Innovative Science and Technology (IST)
program (43 research topics in six broad re-
search areas);

Listings of 14 other on-line federal data bases of
technology information (NASA, NTIS, etc.); and

Descriptions of more than 180 federal and 400
state business assistance programs.

What are examples of questions the clearinghouse can be
expected to answer?

Users access TAIS primarily to learn about available
technologies. The technologies that have been most popu-
lar, as measured by the number of requests for further in-
formation, are:

m  Software design generator expert system;

®»  Graphic computer-aided software engineering
package;

m  Coated carbon and graphite-reinforced ceramics;

®m  Altentive associative memory,

m  Miniature, radiation-hardened accelerometers;

B Process for coating surfaces with thin layers of

diamond crystals;
Infrared sensors; and
Distributed computing design system.

TAIS also can indicate the proposal due dates for SDI
research funding, as well as places where firms can go for
business assistance.

How is information generated for inclusion in the clear-
inghouse and/or evaluated? Does it access external data
bases?

Approximately 50 percent of the technology abstracts
are descriptions of SDI's SBIR projects and projects spon-
sored by SDI’s IST program, which is open to both small
and large firms as well as to researchers in universities and
other public and private institutions. Both of these re-
search programs use a peer review mechanism for identify-
ing fundable projects. The remaining technology abstracts
are from laboratory and industry R&D programs. The
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sources of information include contract documents, tech-
nical reports, conference presentations, news articles, etc.

In order to assist in the identification of further spinoff
potential for the technologies described in TAIS, the SDI
Technology Applications office has established a network
of more than 50 voluntary scientific/technical advisors.
Meetings of these advisors are held on a regular basis to
review promising technological advances and break-
throughs. They are based at universities, federal laborato-
ries, private research institutes, large corporations, and
professional associations.

Does the clearinghouse produce publications?

In order to promote its services, the Technology Apphi-
cations office produces an annual report, brochures, press
releases, and a press kit containing fact sheets.

Does the clearinghouse offer other products and services
or sponsor other activities?

TAIS has built-in capability to track users and, thus,
can automatically generate targeted mailing lists for con-
ferences, surveys, and the like,

How big is the clearinghouse staff?

The system currently has one full-time administrator
and a number of part-time support staff, including two pro-
grammers, two scientists/engineers who can analyze and
communicate the technology abstracts, a technical writer,
a data loader, and an “outreach” person.

Who uses the clearinghouse?

TAIS is accessed by technology developersin U.S. cor-
porations and small businesses, as well as in DOD and oth-
er federal agencies. The list of users who have accessed the
system includes such well-known corporations as Grum-
man Corporation, McDonnell Douglas, Motorola, North-
rup, Rolls Royce, SAIC, TRW, Teledyne, UNISYS, etc. (It
is assumed that many of the less well-known firms on the
user list are small businesses.) The federal users have
ranged from NASA and the Air Force to the Customs Ser-
vice and Department of the Treasury.

TAIS information on the SDI Innovative Science and
Technotogy program is of interest to high-tech firms gener-
ally; information on SDI's SBIR program is primarily of in-
terest to small firms. Economic development offices are
mterested in both the SBIR and IST program information
in order to increase the awareness of local firms about fed-
eral procurement opportunities.

Information in TAIS is used also by university and lab-
oratory rescarchers to share information. Universities cur-
rently using TAIS include the University of Tennessee,
University of Colorado, and University of Texas.

How is the clearinghouse accessed and searched?

TAIS is accessible via computer modem by any ULS. cor-
poration or citizen who has completed a Militarily Critical
Technology (MCT) Data Agreement and has been certified
as eligible for access by the Defense Logistics Agency. More
than 13,000 American corporations and small businesses are
MCT-certified at this time. Federal agency representatives
may obtain access certification by addressing a request on of-
ficial letterhead to the SDIO Technology Applications Office
(approximately 325 have done so thus far).




Users may browse TAIS’ largest data base, the tech-
nology abstracts, by using one of four search methodolo-
gies: technology hierarchy, key word, application area, or
industrial classification. The technology categories are
based on the categories used in the government’s Militari-
ly Critical Technologies List, which is established for ex-
port controls of militarily sensitive technologies and, thus,
is used by a number of federal agencies.

When a TAIS user finds a technology abstract of inter-
est, a request may be made by computer for additional in-
formation. When such a request is made, the Technology
Applications office responds to that user by mail—the let-
ter is automatically generated that describes the technolo-
gy and contact point for additional information. (The rea-
son for responding by mail is to ensure that the
MCT-certified user receives the information.)

The office simultaneously informs the principal inves-
tigator/contact point that a specific user has an interest in
additional information. The royalty incentives created by
the 1986 technology transfer legislation serve to encour-
age a response by the scientist.

How often is the clearinghouse accessed?

TAIS has had 2,154 log-ons in 78 weeks, which aver-
ages 5.5 people logging on per day in a given work week.
This is interesting because for security reasons the system
limits the number of accesses per day per user, as well as
the amount of time the user may log onto the system.

In terms of requests for further information, the sys-
tem has averaged 7.2 requests per week.

What kind of help is provided in accessing the clearing-
house?

The office has a phone number (non toll-free) to call
for assistance in accessing the TAIS.

Is there a fee for accessing the clearinghouse, or particular
products and services?

There is no charge for accessing TAIS, only for the
long distance telephone access charge.

What is the clearinghouse histery and legislative and/or
programmatic background?

TAIS was established in response to the Steven-
son-Wydler Technology Innovative Act of 1980, the coopera-
tive provisions of the 1986 Federal Technology Transfer Act,
and the 1987 Executive Order on Facilitating Access to
Federal Science and Technology. It was established also in
response to the Department of Defense Authorization Acts of
1986 and 1987, and the DOD Fiscal Year 1989 appropri-
ations language. TAIS was opened in conjunction with the
directive to the Secretary of Defense contained in the 1987
Executive Order requiring a response in six months on
technology available through DOD.

The Local Exchange (LEX)

What organization(s) operates the clearinghouse?

Local Exchange, an electronic network for local gov-
ernment officials developed in partnership with GTE Edu-
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cation Service, provides subscribers access to information
compiled by the National League of Cities (NLC), Inter-
national City Management Association (ICMA), Govern-
ment Finance Officers’ Association (GFOA), and Public
Technology, Inc. (PTT).

What organization(s) funds the clearinghouse?

The Local Exchange is self-supporting through sub-
scriber fees.

‘What kind of information does the clearinghouse offer (e.g,
service delivery, economtic development, research/technofogy
development), and what is the extent of its listings?

Exchange data bases include:

w  NLC’s Urban Affairs Abstracts—weekly abstract-
ing service of articles from more than 400 munici-
pally oriented national and regional periodicals
(includes 5,000 bibliographic citations going back
2.5 years);

Local Government Selutions—more than 2,000
case studies collected by NLC, PTI, and ICMA that
document innovative and effective solutions to
problems and needs in urban and rural communities
(it is anticipated that NACo will be adding its Inno-
vations Program case studies to this data base);

NLC’s Economic Development Dispatches—100
files downloaded from the economic develop-
ment Bulletin Board containing case studies, pub-
lications, and news about upcoming conferences;

PTTs and ICMASs Microlink—a Bulletin Board
with information about microcomputer applica-
tions, product announcements, and networking is-
sues;

NLC’s Legislative News--100 to 200 files down-
loaded from a Bulletin Board with updated legis-
lative and regulatory news from NLC’s Office of
Federal Relations;

GFOA's GF-Net, which currently has two com-
panents;

Government Finance Abstracts, a file of 350
abstracts of publications of interest tofinance
officers that appear in GFOA's monthly pub-
lication Government Finance Review; and

Financial news updated several times daily
from the Dow Jones Capital Markets Wire
(e.g., information on municipal bonds, CD
rates, news from the Federal Reserve, efc.);
ICMAs Jobs, an up-to-date listing of about 130 job
opportunities in local governments; and

User Directory, a listing of all Local Exchange us-
ers, including addresses and telephone numbers
(450-500 files).

Also planned for near future is a data base, NLC’s
Telecom Trends, on cable television and telecommunica-
tions issues facing local governments. It will be down-
loaded from a Bulletin Beard and include items from NA-
TOA News, as well.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?



Most of the information found in the data base is the
same information that is available in hard copy format to
members of the involved organizations. It is the same type
of information they have been providing for years,

Through the Local Exchange, subscribers can also ac-
cess such commercial data bases as News Grid, the Official
Airline Guide, and stock information services at rates set
by the information provider.

Does the clearinghouse produce publications?

The Local Exchange does not produce original publi-
cations. However, as noted above, the organizations in-
volved produce a great number of technical assistance
publications in a wide variety of areas of interest to state
and local governments,

The Local Exchange provides access to research ser-
vices for members and subscribers of the sponsoring orga-
nizations. The research services are NLC’s Municipal Ref-
erence  Service, ICMASs Management Information
Service, and PTI's ANSWER. Using Local Exchange,
members/subscribers may submit inquiries and obtain re-
sponses to questions from the staffs.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

‘The Local Exchange includes messaging and electron-
ic mail bulletin boards, whereby users can post questions
and announcements for other subscribers. The following
are available:

®  Econ.Development (providing economic devel-
opment information);

®  Univ.Communities (providing information on
university communities);
Small.Communities (providing small cities news);
Updates (legislative and regulatory news from
NLC);

& Quest.ADM (questions and answers on adminis-
trative topics such as finance and personnel);

®  Quest.CED (community, economic develop-
ment, planning);

& Quest.PS (public safety, police, fire, emergency
services);

®  Quest.PW (public works; transportation); and

®  Quest.General (questions and answers on other

topics).

The Local Exchange also offers the opportunity to
conduct on-line workshops on specific topics on specified
days and times or over several days.

Users also can generate questionnaire forms, confer-
ence registration forms, and other types of forms on-line.
This allows subscribers to provide information to other or-
ganizations in an easily usable form that facilitates the ex-
change of information.

How big is the clearinghouse staff?

The Local Exchange itself is operated by a vendor us-
ing GTE Telenet as the host system. The participating pub-
lic interest associations in the aggregate have about 1.5-2
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full-time-equivalent staff members devoted to this effort,

What are examples of questions the clearinghouse can he
expected to answer?

From the data base, a user might request abstracts of
the latest articles on the subject of liability.

Similarly, a user might scan the economic develop-
ment data base for;

w  Case studies of specific city programs;

® Descriptions of federal economic development
funding programs;

= Information about notable economic develop-
ment strategies and trends; or

®  Notices about economic development confer-

ences and publications,
Sample queries on the bulletin board have requested
information on the following topics:

& Programs for latchkey children in libraries, andlo-
cal policies regarding parent supervision;

®  Ordinances, resolutions, or legislation that would
require an individual or property owner to bear
the expense of site improvement as a result of mi-
gratory birds or animals; and

®  Whether, when, and how jurisdictions codify ordi-

nances.

Whe uses the clearinghouse?

Local elected officials can use the clearinghouse for
policy development ideas. City and county administrators
can research management issues. Local government de-
partment staff can find information on operational con-
cerns. Local finance and budget directors can access
up-to-the-minute information to aid them in financial de-
cisions.

How often is the clearinghouse accessed?

The Local Exchange started operation in October
1988. Meaningtful aggregate data is not yet available. An-
ecdotal evidence indicates that some subscribers access
the Exchange three to four times per week every week.

How is the clearinghouse accessed and searched (eg,isa
computer necessary)?

Once a data base has been selected through the Sys-
iem’s main menu, the user types in the word or words on
the topic of interest and begins a search.

Local governments without computer modems may
send and receive electronic mail messages via a FAX ma-
chine.

What kind of help is provided in accessing the clearing.
house?

New subscribers receive a user’s manual. They also
have access to an 800 customer service telephone number,
a computer-based tutorial, and a training program.

Is there a fee for accessing the clearinghouse, or particular
products and services?

Feesare based on the population of the subscribing ju-
risdiction. For example, cities and counties with popula-




tions over 100,000 pay a basic price of $700 for 7 sign-on
IDs; between 25,000 and 100,000, $500 for 5 IDs; under
25,000, $300 for 3 IDs; state municipal leagues, $400 for 3
IDs. (Additional IDs may be obtained for $45). In addition,
there are hourly connect charges and transmission charges,
Packaged subscriptions allow the jurisdiction to pay the
annual fee and connect charges in advance. The subscriber
receives a monthly invoice for service hours used and an indi-
cation of the remaining balance of the prepayment. There
are four prepayment options ranging from $900 to $3,900.

What is the clearinghouse history and legislative and/or
programmatic background?

Over the past decade, several of the involved organi-
zations have experimented with other on-line information
systems. For example, the predecessor to the Local Ex-
change at NLC was called LINUS. At one time, LINUS
was tied into Control Data Corporation’s LOGIN (de-
scribed in more detail below), which also incorporated oth-
er local government associations, such as the U.S. Confer-
ence of Mayors and National Association of Counties.
LINUS was created in 1986 because LOGIN, by its very na-
ture, could not provide the exact mix of clearinghouse in-
formation and inquiry/response services desired by the lo-
cal government interest associations.

Local Government Information Network (LOGIN)

What organization(s) operates the clearinghouse?

The Local Government Information Network (LO-
GIN Information Services) is owned and operated by the
William Norris Institute, a nonprofit subsidiary of Control
Data Corporation (CDC).

What organization(s) funds the clearinghouse?

LOGIN is a for-profit venture, whose operations are
supported by subscriber fees. CDC provided the original
start-up costs.

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

The LOGIN data base is composed of some
40,000-50,000 articles, program descriptions and other in-
formation units. The units, which are searchable by key
words, include a subject line, a three-four line brief, the
text, and a contact person with address and phone number.

The information in the data base covers a whole range
of issues relevant to local governments—{rom solid waste
disposal issues to descriptions of city arts and cultural ini-
tiatives. The types of information in the LOGIN data base
include:

m  Case studies of innovative local government pro-
grams, projects, policies, and practices;

®  Announcements of new federal loans and grants
and federal program changes;

#  Updates and news briefs about pending legisla-

tion and other important changing events in
Washington, DC;
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s Innovations and developments in local govern-
ment finance;

m  Approaches for serving the elderly, the homeless,
and victims of domestic violence;

m  Urban technologics from other countries;

m  Examples of private-sector initiatives and pub-
lic-private cooperation;
Syndicated articles on state and local issues;
Case studies of economic and community devel-
opment; and

®  Approaches and educational resources for im-

proving productivity in government.

How is information generated for inclusion in the clear-
inghouse and/or evaluated? Does the clearinghouse ac.
cess external data bases?

The information comes from a variety of organizations
that serve local government, such as the U.S. Conference
of Mayors, National League of Cities, League of Califor-
nia Cities, Academy for State and Local Government,
Harvard University’s John F. Kennedy School of Govern-
ment, National Center for Public Productivity, National
Institute of Justice, HUD and DOE.

In addition, LOGIN offers on-line the Greenwood
Press Index to Current Urban Documents—more than 3,500
citations listed annually of the reports generated by local
governments in the U.S. LOGIN’s on-line version in-
cludes access to all volumes of the Index produced since
1985. There is a separate charge for the Index (see below).

Does the clearinghouse produce publications?

LOGIN does not produce publications. Copies of the
documents cited in the Greenwood Press Index can be or-
dered through LOGIN; a microfiche version of the docu-
ments is supplied by mail within approximately 10 days.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

LOGIN’s electronic mail has a feature that makes ev-
ery user’s questions and any answers part of the data base.

How big is the clearinghouse staff?

LOGIN has approximately 14-15 full-time-equivalent
staff for this effort. There are 10 full-time staffers and 10
additional consultants and part-time staff, whose role is to
develop responses to inquiries in their fields of expertise.

What are examples of questions the clearinghouse can be
expected to answer?

Examples include:

Q: How can we deal with the growth of satellite dish-
es, which are causing complaints and zoning prob-
fems?

A small New Jersey town adopted an ordinance
on dish antennas.

How can we curb drug traffic, gambling, and pros-
titution?

A large Oregon city passed an ordinance allowing
city officials to close down buildings that are bases
of illegal activity.

A

Q:



Q

How can we be better prepared for cleanup of
hazardous waste spills?

>

A New York county created a hazardous materials
response team to respond to emergencies.

How can we attract new businesses and retain
those we have?

» R

A medium-sized Montana community initiated
efforts to improve entrepreneurship.

How can we find out the number of homeless peo-
ple in our county?

Z R

A nonprofit Arizona organization developed a
methodology for counting the number of home-
less in & community.

Q

We need a personnel policy on AIDS. Have any
cities already developed one?

A: A large Minnesota city established a policy on

AIDS in the Workplace.

Who uses the clearinghouse?

LOGIN is currently available to city and county gov-
ernments, councils of governments and regional planning
associations, state municipal leagues and county associ-
ations, state and federal agencies, and nonprofit organiza-
tions serving local government.

Private sector organizations and individuals may not
purchase full subscriptions to LOGIN.

How often is the clearinghouse accessed?

LOGIN has about 250 subscriber organizations (most-
ly cities). Since most subscribers have multiple access IDs,
there are approximately 750 separate users with IDs. In ad-
dition, some subscriber organizations centralize their ac-
cess to LOGIN, for example, through a municipal refer-
ence library. Thus, it is not possible to determine at this
time how many individuals use LOGIN indirectly. Based
on names of individuals that appear in the electronic mail
component of LOGIN either asking or answering ques-
tinns, there are about 1,200 individuals using LOGIN di-
rectly. It is interesting to note that some of these non-ID
individuals inquiring or responding are among the most ac-
tive in the system.

These LOGIN participants tapped the system more
than 45,000 times last year for information or to communi-
cate with each other, a small increase over the previous
year. Most inquiries are satisfied by the information in the
system. In the past two years, however, LOGIN'S electronic
mail feature responded to more than 3,000 questions.

How is the clearinghouse accessed and searched (e.g.,is a
computer needed)?

Accessing LOGIN is through a computer and modem
via one of more than 400 access ports across the country (in
many cases this is a iocal call). The user signs on and typesa
password.

Some sut_cribing local governments that use LOGIN
regularly have a central coordinator who serves as a focal
point for electronic mail data base searches.
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What kind of help is provided in accessing the clearing-
house?

New subscribers receive a user manuval and reference
guide. Users can also call the LOGIN toll-free (800) hot-
line for assistance.

Is there a fee for accessing the clearinghouse, or particular
products and services?

LOGIN is available by annual subscription member-
ship packages, as follows:

Package A ($2,975) offers 2 ¢lectronic mail 1Ds,
up to 7 hours per month on-line usage, up to
$1,500 subscription credit, and an on-site training
seminar at a rate of $300.

Package B ($4,295) offers 4 clectronic mail IDs, up
to 11 hours per month on-line usage, up to $2,400
subscription credit, and one free on-site training
seminar.

Package C (8$5,800) offers up to 6 electronic mail
IDs, up to 16 hours per month on-line usage, up to
$3,500 subscription credit, and one free on-site
training seminar.

Special membership packages are available for small-
er jurisdictions, based on population. For example:

m  Jurisdictions under 10,000 population, 875, in-
cluding 3 hours of on-line time per month; and
m Jurisdictions with populations 10,000 to 25,000,

$1,100 to $2,600 for 1-2 IDs and 3-5 hours of
on-line time per month.

With all packages, additional hours are $35 and addi-
tional IDs are $250.

LOGIN members may subscribe to the on-line version
of the Greenwood Press Index as an add-on to their regu-
lar LOGIN subscription at reduced rates. Normally
$1,000, LOGIN subscribers can access the Index for an an-
nual fee of $495. With this, subscribers get quarterly hard
copy updates, an annual clothbound cumulative volume,
and access to previous year’s listings.

Members may offset up to 50 percent of their renewal
fee by participating in the Subscription Credit Program.
Through this program, users who have undertaken a spe-
cial project or solved a local problem may write up this in-
formation and send it to the LOGIN staff to be considered
for inclusion in the local innovations database. If accepted,
this is counted as credit toward the cost of the subscription
according to the amount of information units provided.

What is the clearinghouse history and legislative and/or
programmatic background?

The concept behind LOGIN began in the late 1970s,
when William Norris decided that CDC should develop a
number of data bases to move information through com-
puters. Data bases were created in agriculture, solar ener-
gy, renewable energy, and appropriate technology for the
third world. None of these data bases were expected to be
self-supporting.

A local government data base also was created (LO-
GIN). This data base was based on two aspects of the PLA-
TO model: first, new knowledge bases would be created or



existing ones would be integrated within it; second, comput-
ers would be the mode of access. LOGIN was different from
the other CDC systems in that it was intended from the start
to be self-supporting after a start-up phase.

LLOGIN began operation in 1981 within CDC. It was
transferred to the William Norris Institute in January 1988.

Management Information Service (MIS)

What erganization(s) operates the clearinghouse?

The Management Information Service (MIS), oper-
ated by the International City Management Association
(ICMA), is essentially an inquiry/response service. It con-
sists of a bibliographic reference service as well as a source
of the references selected and of reports from several of
ICMAs regularly issued series.

What organization(s) funds the clearinghouse?
MIS is self-supporting through subscriber fees.

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

MIS contains information on more than 16,000 doc-
uments. About 2,000 are added annually, and docu-
ments that become outdated are systematically elimi-
nated. Approximately 12,000 of these documents cover
background information and case studies about what lo-
cal governments are doing and generally are in the form
of reports and articles. Another 5,000 of them are in the
form of manuals, handbooks, ordinances, budgets, vid-
eos, and technical specifications.

Each document in the MIS data base has the appro-
priate bibliographic citation and key words (including lo-
calities mentioned in the document) as well as a short
(10-line) abstract. For the period since 1985, these ab-
stracts follow a consistent content protocol; abstracts
produced before that time and still in the data base may
not have the same information.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

The reports cited in MIS are generated by local gov-
ernments, ICMA research and program staff, providers of
services to local governments, as well as print and elec-
tronic media (newspapers, magazines, videos).

No external data bases are accessed. However, if a re-
sponse cannot be provided, MIS staff point inquirers to other
organizations (usuvally representing local governments or
functional units within them, e.g., police chiefs). These orga-
nizations may have their own data bases.

Does the clearinghouse produce publications?

MIS produces Data Base Update, a quarterly report high-
lighting new materials, generally containing about 30 articles.

In addition to documents identified in the inquiry/
response service, MIS subscribers get a number of ICMA's
series publications:
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MIS Reports—monthly reports on critical issues of
common concern to local government officials se-
lected through annual subscriber surveys;

MIS Bulletin—regularly issued newsletter report-
ing on recent inquiries and new contributions to
the MIS data base;

Info Packs-—semiannual packets of materials,
compiled from the MIS data base, on an issue of
major importance to local officials, e.g., person-
nel policies, ATDS policies, city council manuals;

Public Management—ICMA's monthly magazine;
and

Municipal Yearbook—annual publication provid-
ing analyses of the changing roles and functions of
local governments and local government officials
and highlighting major national and state legisia-
tion that affects local governments.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?
None, other than the “Data Base Update” noted above.

How big is the clearinghouse staff?

MIS is operated predominantly by student interns who
work 30 to 40 hours a week. There are five full-time interns in
a staff that ranges from 5 to 8 full-time-equivalent MIS staff.

What are examples of questions the clearinghouse can be
expected to answer?

s  How does one consolidate city and county govern-
ments?

®  Are there examples of consolidating fire and po-
lice departments into a public safety department?

®m  Are there examples of localities instituting drug
free policies for facilities and/or for personnel?

®  Are there ordinances on teenage “cruising”?

Who uses the clearinghouse?

The primary users are local governments. Any local
government official of a subscribing local government ju-
risdiction is authorized to use MIS on an unlimited basis.

How often is the cleavinghouse accessed?
MIS responds to about 200 inquiries a month.

How is the clearinghouse accessed and searched (e.g, isa
computer needed)?

MiS isa fully automated clectronic database, acces-
sible on-line only by staff. An Inquiry Service user calls
or writes MIS. The MIS researcher discusses each inqui-
ry with the user, so that the material received is com-
plete and appropriate. Since entries in the data base in-
clude the population and geographic location of the
jurisdiction providing the material, information from
places not compatible with the inquirer’s jurisdiction
can be screened out.

A response is mailed to the inquirer within 24 hours or
can be sent by FAX. The response consists of bibliographic
references to help the inquirer select the item(s) of most
interest and appropriateness. Full text documents and vid-
eos are provided on loan once a selection is made by the



inquirer. In approximately 95 percent of the inquiries, one
or more sample documents are sent to the inquirer.

What kind of help is previded in accessing the clearing-
house?

MIS researchers discuss each inquiry fully with the user.

Is there a fee for accessing the clearinghouse, or particular
products and services?

MIS is a subscriber service with an annual fee based on
the size of the jurisdiction. For one annual fee, any staff
members of the locality can use the inquiry service on an
unlimited basis. The number of copies of ICMA's regularly
issued report series included in the subscription varies by
the size of the jurisdiction.

What is the clearinghouse history and legislative and/or
programmatic background?

MIS began about 40 years ago, when local govern-
ments became aware of the need to communicate among
themselves about what worked and did not work in their
management and operations. Since ICMA was in exis-
tence, it was called on to provide such a service. MIS has
become increasingly formalized, systematically organized,
and finally automated.

National Legislative Network (LEGISNET)

What organization(s} operates the clearinghouse?

The National Legislative Network (LEGISNET) is es-
sentially a research tool of the National Conference of
State Legislatures (NCSL) in support of its inquiry/res-
ponse system and research activities.

What organization(s) funds the clearinghouse?

NCSL operates LEGISNET from its regular budget
(ie., state legislative contributions).

What kind of information does the clearinghouse offer (eg.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

LEGISNET consists of the following databases:

m  Legislative Information Service (LIS)-—more
than 12,000 report abstracts;

m  Uniform and Model Acts—will be expanded to
about 150 files after testing with new files added
as new Acts are developed;

8 On-line Index—the system’s thesaurus, with

about 3,000 entries.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

The reports cited in the LIS data base are abstracted
by NCSL staff. The reports are generated primarily by
state legislatures (generally research office and committee
staffs) and NCSL program staff. The LIS data base also con-
tains some reports generated by other entities, e.g., state ex-
ecutive branch agencies, other state government interest as-
sociations, private associations and research institutes, and
the federal government.

74

The LIS data base is moving incrementally to full-text
input and full-text searches, beginning with NCSL reports.

DIALOG is the only external data base accessed by
LEGISNET.

Does the clearinghouse produce publications or offer oth-

er products and services (e.g., technical assistance)?
LEGISNET does not produce any publications and

does not provide any technical assistance or other services.

How big is the clearinghouse staff?

NCSL has approximately 4 to S full-time-equivalent
staff assigned to this effort.

What are examples of questions the clearinghouse can be
expected to answer?

The range of subjects covered by the abstracts in
LEGISNET is limited only by the range of issues of inter-
est to state legislatures.

Who uses the clearinghouse?

The primary users of LEGISNET are state legislative
staffers, although, increasingly, state legislators are using
the system by direct access from PCs. NCSL research and
program staff use LEGISNET as oneg information re-
source in their work program activities.

How often is the clearinghouse accessed?

In 1988, there were over 1,000 connect hours to the
system, representing over 2,600 separate sessions from the
states. This is a 30 percent increase over 1987. These fig-
ures do not include access by NCSL staff.

How is the clearinghouse accessed and searched (e.g., is a
computer needed)?

LEGISNET is a fully automated electronic data base
directly accessible on-line by external users. LEGISNET
distributed approximately 3,800 documents in 1988 in re-
sponse to the selections made by the inquirers. Most were
copies of reports, abstracts, acts, cases, and the like, for the
permanent use of the inquirers, although some were made
available only on loan.

What kind of help is provided in accessing the clearing-
house?

Once users become familiar with the system, there is
limited need to contact the LEGISNET support staff, ex-
cept to request specific reports or printouts of information
from the data base. However, manual scanning services
are provided by LEGISNET operations staff.

Is there a fee for accessing the clearinghouse, or particular
products and services?

Since the operating costs of LEGISNET are part of
regular NCSL budget, no fee is charged for its use. The
only costs to the state legislative users are the telephone
line charges.

What is the clearinghouse history and legislative and/or
programmatic background?

LEGISNET has been operated by NCSL as an inte-
grated system since 1985. Its antecedents, however, go
back to the early 1970s.



LEGISNET evolved out of two concurrent activities
of NCSL in the mid-1970s: its inquiry/response system and
the Model Interstate Scientific and Technical Information
Clearinghouse (MISTIC). When NCSL was formed in
1975 (from two legislative organizations), it recognized the
need for a clearinghouse of state legislative reports. The
activity was minimal at first because it involved the manual
use of cards with the information. This inquiry/response
service was automated in 1979 as the Legislative Informa-
tion Service. From 1977 through 1981, aimost $220,000 was
provided by NSF’s Intergovernmental Science and Tech-
nology Program to support the operations of LIS.

MISTIC was created in 1975 to assist state legislators
and their staffs in addressing issues with scientific and techni-
cal components. MISTIC comprised several activities:

m  The operation of an information inquiry/response
service drawing on MISTIC’s own compilation of
S&T reports, the LIS, and state and federal agen-
cies and other resources;

A resource directory of state, federal, university,
industry, and scientiflic and engineering society
S&T resource contacts; and

A monthly newsletter (Science and Technology
for the Legislatures) reporting on current legisla-
tive issues with S&T components, selected re-
poris from state and federal governments, and
status of state S&T activities.

MISTIC also promoted interstate communication on
S&T issues through:

m  The preparation of issue briefs (for a Legislator’s
Handbook on S&T Issues);

The organization of seminars and briefings; and

The conduct of teleconferences and experimental
computer conferencing.

Technical services were provided through NCSLs Of-
fice of Science and Technology staff. In addition, MISTIC
communicated to federal agencies the needs of state legis-
latures for S&T information and priority research needs.
Finally, MISTIC began identifying future S&T issues that
legistatures would be confronting.

MISTIC received financial support (totalling about
$625,000) from eight federal agencies operating through
NSF’s Intergovernmental Science and Technology Pro-
gram (NSE, DOT, EPA, ERDA, HUD, NASA, NBS, and
NOAA). When federal funding ended for MISTIC and for
the Office of Science and Technology, all activities were
eliminated or reduced significantly, except for the reports
that were integrated into LIS.

Integrated State Information System (ISIS)

What organization(s) operates the clearinghouse?

The Integrated State Information System (ISIS) is op-
erated by the Council of State Governments (CSG)
through its States Information Center.

What organization(s) funds the clearinghouse?

CSG operates ISIS as part of its regular budget (i.e.,
state membership contributions).
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What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

ISIS is a data base of 15,000 report abstracts and biblio-
graphic citations. From 2,000 to 3,000 of the 15,000 entries
are report abstracts; the remaining 13,000 entries are bib-
liographic citations with appropriate key words.

How is the clearinghouse accessed and searched (e.g., is a
computer needed)?
On-line access to ISIS is limited to state officials who

have been given a password. The only other requirement is
a modem.

What kind of help is provided in accessing the clearing-
house?

Although ISIS is an on-line system, only about 20 per-
cent of the state requests are generated that way. About 80
percent of the inquiries are telephoned to the Center.

There appear to be two reasons for this low percent-
age of on-line usage: the on-line system has been in exis-
tence for only two years; and the Council and the Center
have the historical reputation of being service-oriented to
CSG’s state members.

This “organizational culture” perception is likely to
evolve, albeit slowly.

How is information generated for inclusion in the clear-
inghouse and/or evaluated? Does the clearinghouse ac-
cess external data bases?

The sources of the reportscited in the ISIS database
are:

Predominantly state agencies and CSG research
and program staff {e.g., the state reports include
the state submissions to the CSG Innovations
Programy);

Some federal agencies; and

m  Other state public interest associations.

The reports are abstracted by the States Information
Center staff or by CSG’s research or program staff (or an
abstract may be included in the report).

Does the clearinghouse produce publications or offer oth-
er products and services (e.g., technical assistance)?

The Center produces “Backgrounders,” which pro-
vide brief synopses of all the reports in ISIS on subjects of
current high interest to the states.

In addition to responding to specific inquiries, the
States Information Center loans documents identified in
the search process through CSG’s Interstate Loan Library.

What are examples of questions the clearinghouse can be
expected to answer?

The reports cited or abstracted in ISIS cover the full
range of subjects of interest to state governments.

How often is the clearinghouse accessed?

The Center received about 7,500 to 8,000 inquiries in
1988, which was about 30 percent over the previous year and
about double the 3,000 to 4,000 inquiries of the early 1980s.



Who uses the clearinghouse?

Users represent the broad range of CSG membership
(all staff and line entities at all levels of all three branches
of state government). The modal group of users, however,
is from the legislative branch (i.e., legislative libraries, re-
search office and committee staffs, and legislators). CSG
research and program staff use ISIS in their own work.

About 70 percent of the inquiries are from the states,
and the remainder from within CSG (including its regional
offices).

How big is the clearinghouse’s staff?

The operation of the Center and ISIS is undertaken by
about 2.5 full-time-equivalent staffers. The Center is able
to provide an appropriate response to about half the inqui-
ries it receives.

Is there a fee for accessing the clearinghouse, or particular
products and services?

Since the services of the Center and of ISIS are oper-
ated as part of the CSG budget, no fee is charged for their
use. The only costs to the state users are the telephone line
charges, whether on-line access or staff time is involved.

What is the clearinghouse history and legislative and/or
programmatic background?

ISIS evolved out of CSG’s ongoing inquiry/response
service—responding to internal and external inquiries—
that had been in existence essentially since the founding of
its library (virtually throughout CSG’s existence).

During the 1960s and 1970s, when substantial federal
support was provided for a number of research and program
activities, those staffs supplemented the library effort.

Ultimately, the States Information Center was
created. The concept of automating information on state
and CSG reports was begun in the early 1980s. ISIS began
operation as an on-line system in February 1987.

National Counci! for Urban Economic Development
Clearinghouse (CUED)

What organization(s) operates the clearinghouse?

The National Council for Urban Economic Develop-
ment operates the CUED Clearinghouse.

What organization(s) funds the clearinghouse?

CUED membership dues, which range from $265 to
$575 annually, support the operation of the CUED Clear-
inghouse.

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

Information is provided on economic development
programs and strategies around the country, including, for
example, enterprise zones or education/economic devel-
opment linkages.

Listings include books, periodicals, government re-
ports, papers and clippings of relevant articles, as well as
CUED publications.
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How is information generated for inclusion in the clearing-

house and/or evaluated? Does it access external data bases?
Information is received from members who are involved

in economic development projects and send reports from

their commaunities. Staff research and technical assistance

projects generate further information. Materials are also ob-

tained through subscriptions and publications exchange.
Access to outside data bases is not provided.

Does the clearinghouse produce publications?

CUED produces research publications, which are
filed in the Clearinghouse. These include:

m  Developments, a newsletter published 22 times a
year;

Commentary, a quarterly journal presenting
in-depth articles about successful economic de-
velopment programs;

Economic Development Abroad, a bimonthly glob-
al view of the field;

Information Service (IS) Reports, which provide
an in-depth focus on practical technical topics
such as innovations in state and local develop-
ment, entrepreneurial development, or working
capital for small business;

Annual reviews of the economic development
field and the federal budget;

A series of legislative updates; and

“How-to” guidebooks and manuals that spotlight,
for example: establishing an incubator, assessing
local competitive advantage, operating a private
development organization, or coordinating public
and private resources.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

The Clearinghouse does not offer other services.
However, through its Technical Advisory Service (and fora
nominal fee), CUED sends teams of expert advisors to
communities to provide on-site advice and recommenda-
tions on the best development strategies, followed-upbya
written repott.

CUED also dispenses information through confer-
ences, workshops and meetings like the other state and lo-
cal interest associations.

How big is the clearinghouse staff?

A Clearinghouse coordinator is assigned from the
CUED research staff. There is also occasional intern assis-
tance.

What are examples of questions the clearinghouse can be
expected to answer?

Examples of questions the Clearinghouse might be ex-
pected to answer include:

®  What are cities doing to strengthen their existing
business base and promote new business develop-
ment?

m  What real estate financing techniques work in

today’s economic climate?

The Clearinghouse can also provide examples of orga-



nizations involved in business or real estate development
projects, or communities using strategies such as enter-
prise zones, business retention, research parks, incubators,
or commercial revitalization.

Who uses the clearinghouse?

CUED staff and members. CUED members repre-
sent all facets of economic development, including state
and local development professionals, elected local offi-
cials, community organization leaders, chamber of com-
merce directors, entreprenecurs, developers, public utility
executives, and academicians.

How often is the clearinghouse accessed?

Member inquiries are received at a rate of approxi-
mately one per day. Staff access is on a regular basis.

How is the clearinghouse accessed and searched (e.g.,is a
computer needed)?

The Clearinghouse is accessed via telephone inquiries
or letters from members; there is no computer access. The
CUED staff perform manual searches of files.

What kind of help is provided in accessing the clearing-
house?

All inquiries are made through contact with the
CUED staff.

Is there a fee for accessing the clearinghouse, or particular
products and services?

Staff time and copying costs are charged for CUED
members’ requests requiring extensive research, and for all
non-members requests. There is a nominal charge to mem-
bers for CUED publications (such as IS Reports) and a some-
what higher charge to nonmembers. CUED newsletters and
journals are provided as part of the membership package.

What is the clearinghouse history and legislative and/or
programmatic background?

CUED was founded in 1967 by a handful of economic
development practitioners. The Clearinghouse has emerged
as one of CUED’s ongoing mechanisms for disseminating in-
formation to its members, and is touted as “the single most
extensive national clearinghouse in the field.”

State Technology Programs Information Base

What organization(s) operates the clearinghouse?

As part of its role as a state intermediary organization,
the National Governors’ Association—through its Center for
Policy Research and Analysis—has been collecting and orga-
nizing information, and responding to inquiries related to re-
search and technology development and commercialization.

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

The clearinghouse offers information on states to pro-
mote R&D-based economic development, business devel-
opment, and job creation. Through its ongoing informa-
tion collection process, NGA staff has developed and
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refined catepories of state strategies, policies, and pro-
grams in this area.

‘What are examples of questions the clearinghouse can be
expected to answer?

NGA has become a repository for the states to tap as
they assess their own strategies and initiate development
of new approaches. In addition to information on the state
programs, NGA staff provides an appropriate contact for
each state program.

How is the clearinghouse accessed and searched (e.g., isa
computer needed)?

Over the years, the staff has organized its information
on state programs into state-based resource files. Searches
have been done manually in response to telephone and
mail inquiries and to compile special reports.

Through federally supported projects, funds recently
have become available to begin to create an ¢lectronic data
base for easier accessibility. However, full comparability
across states of desired and detailed program descriptions
or characteristics is not likely to be achieved without addi-
tional external support.

How is information generated for inclusion in the clear-
inghouse and/or evaluated?

Information gathering is both systematic and ad hoc. For
example, as part of its ongoing contacts with state officials,
NGA staff gathers information about specific new state ap-
proaches and collects individual state reports and policies.

Furthermore, the NGA staff is on the mailing list of
state agencies and offices that operate these programs.
Thus, NGA receives newsletters, annual reports, no-
tices of meetings and conferences, and other publica-
tions from the states.

For specific reports supported by federal funds, existing
files are reviewed and telephone or mail surveys conducted.

Does the clearinghouse access external data bases?

The National Association of State Development
Agencies (NASDA) has a data base of state technology
development programs similar to NGA's resource base
for its inquiry-response activities in this area. While
NASDA's orientation is in the direction of economic de-
velopment, NGA's orientation is toward research and
technology development and commercialization. Con-
sequently, the NGA staff refers some inquiries to the
NASDA staff, and vice versa.

The NASDA data base, which was compiled on a
one-time basis by a NASDA intern as part of a dissertation,
includes a brief description of each state program as well as
several standardized program descriptors (e.g., program
type, sponsoring organization, year established, and annu-
al funding}.

Does the clearinghouse produce publications?

Since 1982, NGA has produced a number of publica-
tions that aggregate, summarize and analyze information
on specific state research and technology development
and commercialization activities.



Does the clearinghouse offer other products and services
(e.g., technical assistance)?

Technical assistance beyond the provision of informa-
tion tends to be provided more by state officials to other
states than by NGA staff. This type of information ex-
change is promoted by NGA, which helps identify appro-
priate officials to provide this assistance.

Who uses the clearinghouse?

The primary users of this information are governors’
offices, state S&T offices, state policy development of-
fices, and economic development agencies. Other usersin-
clude researchers, academics and consultants, other public
interest associations, and the federal government.

How often is the clearinghouse accessed?

Calls are received by the MG A stalf every week for in-
formation from outside users of the NGA resource base.

Is there a fee for accessing the clearinghouse, or particular
products and services?

No fees are charged to either state or nonstate users.

What arganizatien(s) fands the clearingheuse?

Support has been provided by three federal agencies
for the purpose of producing the special publications noted
above: DOC (both EDA and NIST), NSF (through two of-
fices), and SBA.

How big is the clearinghouse staff?

Since the early 1980s, the NGA staff devoted to this
effort has been limited (approximately one full-time-
equivalent person per year).

What kind of help is provided in accessing the clearing-
house?

Because the clearinghouse has provided only tradi-
tional access, assistance has not been necessary.

What is the clearinghouse’s history and legislative and/or
programmatic background?

As noted, the NGA staff has been collecting and orga-
nizing information and responding to inquiries aspart of its
role as a state intermediary organization. It is anticipated
that new state programs and new approaches will evolve
over time. The NGA staff anticipates continuing its role in
information collection and dissemination similar to the
way it previously has been done. And, as in the past, most
of the special reports will probably need tobe supported by
federal or other external funds.

National Association of Management
and Technical Assistance Centers (NAMTAC)

What organization(s) operates the clearinghouse?

The National Association of Management and Techni-
cal Assistance Centers (NAMTAC) is an organization of
university agencies that provide management, technical,
and economic development assistance to businesses and
communities.
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NAMTAC helps its members serve their clients by
keeping its membership informed about developments in
the professional field.

What organization(s) funds the clearinghouse?

NAMTAC is funded by membership dues and confer-
ence registration fees.

‘What Kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

Conferences are NAMTAC’s primary vehicle for
keeping its membership informed. NAMTAC's two-day
annual conference is held in the fall, normally in October,
in the Washington, 1D.C., area. Seminars and workshops
during the conference spotlight the latest developmentsin
the field, as well as the issues with which members must
concern themselves. Typical subjects around which ses-
sions are conducted include:

s Entreprencurship and new ventures;
m  Turning basic university research into marketable
products;
a  Developing international markets;
Dealing with the dislocation of plant closings; and
|

University's role in statewide economic develop-
ment.

NAMTAC also sponsors eastern and western regional
conferences in the spring of each year.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

“Project-of-the-Year” awards are NAMTAC’s way of
providing incentives to its membership for sharing success-
ful experiences. These awards recognize the accomplish-
ments of members in supporting the economic develop-
ment of the regions they serve.

In recent years, nine awards have been made each
year, for first, second, and third place in each of the three
categories of assistance that NAMTAC members provide.
Some of the projects that have received awards include:

®  Providing highly technical information to a small
manufacturer of products relating to vidicon
tubes that has resulted in lower costs and in-
creased hiring;

Helping a manufacturer of construction equip-
ment modernize its plant and install state-of-the-
art manufacturing methods;

Helping the inventors of new equipment for the
restaurant trade find financing and marketing as-
sistance; and

Preventing a business from closing by finding a

buyer and helping the new buyer reorganize and
improve productivity.

Does the clearinghouse produce publications?
The NAMTAC Newsletter is published monthly. It con-
tains items of news about the association and keeps mem-

bers informed on the progress of legislation and other de-
velopments.



NAMTAC also publishes a Resource Guide, a
loose-leaf notebook that describes the programs of all
members. NAMTAC also provides a compilation of the
Evaluation Forms used by members. A list of members’ pub-
lications may be obtained or borrowed by other members.

Does the clearinghouse offer other products and services
(e.g., technical assistance)? If the clearinghouse offers
technical assistance, what type of expertise is available?

NAMTAC encourages its more experienced members
to visit the operations of less experienced members to ad-
vise on organization, administration, and programs.

How big is the clearinghouse staff?

NAMTAC has a half-time Executive Secretary who
maintains an office for the organization in Washington, DC.

What are examples of questions the clearinghouse can be
expected to answer?

The primary type of information available through
NAMTAC is information on administrative, programmat-
ic, and policy issues related to operating a university-based
management and technical assistance center.

Who uses the clearinghouse?

NAMTAC members comprise a wide variety of types
of organizations, from large universities with extensive
academic and research facilitics to smaller institutions
providing services to relatively poor, rural communities.

How often is the clearinghouse accessed?
Members call or write for assistance or information,

although the number of calls received is not prohibitive—
about ten a week.

How is the clearinghouse accessed and searched (e.g., is a
computer needed)?

No.

What kind of help is provided in accessing the clearing-
house?

Help is not needed in accessing the NAMTAC office.

Is there a fee for accessing the clearinghouse, or particular
products and services?

Organizational, associate (nonprofit), and affiliate mem-
bership in NAMTAC is $250 per year. Individual member-
ship (for individuals working in NAMTAC constituency orga-
nizations) is $50 per year; all other individuals, $250).

What is the clearinghouse history and legislative and/or
programmatic background?

NAMTAC started out as an organization for EDA
Centers. It now also has as members SBA Small Business
Development Centers, NASA Industrial Applications
Centers, and independent state-funded organizations.
Currently, NAMTAC has over 150 members.

Federal Laboratory Consortium Clearinghouse (FLC)

What organization(s) operates the clearinghouse?

The Federal Laboratory Consortium for Technology
Transfer (FLC) was institutionalized by the Federal Tech-
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nology Transfer Act of 1986, although it had existed informal-
ly since some Naval laboratories began communicating with
each other regarding their technologies in the late 1960s.

The FLC Clearinghouse is one component of the total
FLC network response system. It operates as a technology
brokerage service to help users access the appropriate nec-
essary expertise and research capabilities of federal labo-
ratories.

What erganization(s) funds the clearinghouse?

The FLC membeiship consists of individual partici-
pating laboratorics from 12 agencies—currently, 137
agency representatives (as defined in the 1986 legislation),
representing approximately 4(0) federal lab facilities and
centers. It is estimated by the FLC Administrator that
these 400 represent more than 85 percent of the resources
of the total 600 to 800 federal R&D establishments,

The 1986 legislation requires each agency to provide
the FL.C with an amount equal to .005 percent of its labora-
tories” R&D budgets from fiscal year 1987 to 1991. This
should provide about $900,000 annually to the FLC for all
its activities, including the Clearinghouse.

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

The Clearinghouse, through its brokerage role, has
the capability to provide information on all technologies
being developed in member federal laboratories (exclud-
ing selected DOD technologies). Such technologies might
be used to develop or improve a product, make a manufac-
turing process more productive, increase service efficien-
cy, or address policy and program needs in the state and
local government sector, including economic and business
development.

Examples of technologies that have been transferred
include:

B Aninnovative procedure for the analysis of sulfite
content in a wide variety of foods;

8 A tiny microdryer to keep electronic and other
water-sensitive materials free of moisture;

m A computerized method of determining a build-
ing’s energy performance and peak loads; and

m A small linear induction accelerator to serve as a

relatively inexpensive treatment source for food
processing and preservation.

The FLC Clearinghouse specializes in technology inqui-
ries and availabilities that are not easily satisfied with existing
printed matter or data bases. The strength of the Clearing-
house is the ability to put the inquirer or potential user in
contact with a federal laboratory expert in the specific area of
interest. Thus, the Clearinghouse has been developing a re-
source directory data base, identifying the technology exper-
tise of individual laboratory scientists and engineers. This re-
source directory now covers the scientists and engineers in
over one-third of the laboratories and centers.

Thirty-five major technology areas have been identi-
fied by the Clearinghouse, and technical specialists have
been designated for each of them. These technical special-
ists are expected to be knowledgeable about scientific ad-



vances and technology breakthroughs in their specialities
and to be conversant with the leading scientists and engi-

neers in their field, wherever they may be found (federal,
university, industrial, or nonprofit laboratories).

How is information generated lor inclusion in the clearing-
house and/or evaluated? Does it access external data bases?
The Clearinghouse service searches its own data base for
appropriate technical resources in the laboratories. In addi-
tion, the Clearinghouse acts as a pointer by accessing other
data bases from NTIS, NASA and elsewhere (including even
university resource directories) for answers to user inquiries.

Does the clearinghouse produce publications?

The Clearinghouse produces no reports. The FLC has
publications about itself and the Clearinghouse (e.g., an-
nual reports, “Putting Technology to Work™).

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

The FLC Clearinghouse is designed to:
(L)

Identify primary and secondary laboratory techni-
cal resources and FLC representatives capable of
responding to specific requests;

Assist in the identification of applicable FLC
proven technology and technology assessments;

Utilize the FLC Technical Specialist System (o
complement resource directory searches;

)
()
4)
()

Once the linkage is made with a laboratory represen-
tative, the arrangements for the technical exchange are
between the user and the lab. The exchange can be
through available material, technical advice, or collabora-
tive research.

The Clearinghouse will work with industry groups to
identify potential laboratory staff and help create a special
technology interest group or “common interest group”
(CIG) as it has done for the building industry.

The Clearinghouse is working with LOGIN to develop
a mechanism to channel needs of local governments and to
serve as an additional information resource for LOGIN.

Monitor status of laboratory and other responses;
and

Obtain vser feedback and evaluation.

How big is the clearinghouse staff?

The Clearinghouse has four full-time-equivalent per-
sonnel devoted to its continued development, operations,
and marketing. As a technology broker service, the Clear-
inghouse represents a small component of the overall FL.C

response systemn. It is the individual scientists and engineers
in the laboratories and the technical specialists who provide
the expertise in the specific areas of interest of the inquirers.

If the clearinghouse offers technical assistance, what type
of expertise is available?

The Clearinghouse offers no technical assistance.
Such assistance is provided by the laboratory personnel.
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What are examples of questions the clearinghouse can be
expected ty answer?

How can the temperature of a high pressure furnace
be measured without opening the furnace door? (The
inquiry inctuded information on what the firm had
done but found inadequate).

How can certain types of mail (e.g., ballots, order
forms, prize entries) be automatically read without in-
dividually opening the envelope by hand or machine
and reading the enclosure personally or hand insert-
ing it into a scanner?

Who uses the clearinghouse?

Users are from large corporations, small firms, local
governments, and universities.

How often is the clearinghouse accessed?

Of the 600 inquiries received by the Clearinghouse from
June 1988 to June 1989, 42 percent were from small firms; 35
percent were from large companies; and the balance was
generally from universities and state and local governments.
The current rate is about 100 inquiries per month.

How is the clearinghouse accessed and searched (e.g.,is a
computer needed)?

A Clearinghouse technical request form is provided
for submitting users’ requests and for initiating the trans-
fer process. In addition to the requestor’s name, affilia-
tion, address, etc., the form requires a problem abstract,
including definition, desired results, action to date, “what
you can expect from the lab,” and schedule/date needed.
The intention is for the user to identify parameters such as
constraints, deadlines, problems arcas, and intended use.

Some inquiries are “shopping lists,” requesting any-
thing in a number of listed technologies or even product
fields, which may be broad or narrow. Others are very spe-
cific. The latter is necessary in order to ensure a response.
Areview of the inquiry often results in the identification of
five or six laboratories that may have the expertise appro-
priate for a response.

The Clearinghouse sends the inquiry to the appropri-
ate lab(s) by phone, mail, electronic mail, or FAX. Most of
the responses in its first year of operation were sent by
mail, although an increasing number are being relayed by
electronic mail.

What kind of help is provided in accessing the clearing-
house?

Since the Clearinghouse is a broker or pointer service,
it is important that the problem or need be spectfied in suf-
ficient detail to identify the most appropriate expert(s)and
to ensure their response. The Clearinghouse provides as-
sistance to inquirers in framing or refining their questions
if the descriptions on the Technology Request Form are in-
adequate.

Is there a fee for accessing the clearinghouse, or particular
products and services?

The information and linkages provided by the FLC
Clearinghouse are free.



What is the clearinghouse history and legislative and/or
programmatic background?

In the late 1960s, several Naval laboratories began in-
formally to exchange information on technologies that
might be of use in addressing problems of society. This pe-
riod coincided with the increased emphasis within NASA
to use NASA technology and technical expertise to solve
the problems of state and especially Iocal governments,
and with the creation of NSF’s Intergovernmental Science
and Technology Program.

Inlate 1971, an engineer from one of these Naval labo-
ratories was detailed to NSF to serve as the coordinator of
their interests in reaching beyond their research and tech-
nology development missions. Laboratory technologies
and personnel were beginning to assist state and local gov-
ernments; atiempts were being made to increase commer-
cialization of laboratory-produced technologies; and labo-
ratories themselves were interested in learning about to
process of problem solving in state and local governments
and of technology transfer and commercialization, More-
over, laboratories began to call on one another for assistance
if they could not handle an inquiry from a state or local gov-
ernment or the private sector, This voluntary network of lab-
oratories expanded to all DOD services and agencies and
soon to laboratories throughout the federal government. In
1974, this network was formalized as the FLC.

By the end of the 1970s, the number of participating
laboratories in the Consortium had grown to well over a
hundred. A more systematic approach was needed to im-
prove network communication and to respond to external
inquiries. An electronic mail system had not proven to be
as effective as hoped.

At the beginning of this decade, a demonstration proj-
ect was undertaken in the Far West region of the FLC.
From this demonstration grew the FLC Clearinghouse.
The Federal Technology Transfer Act of 1986 not only institu-
tionalized the FL.C, it also mandated that the FLC provide
aclearinghouse for technology user requests. The policy of
the FLC has been, and remains, to support member labo-
ratory technology transfer in the widest sense for domestic
application.

After a period of development of its inquiry/response,
tracking, and monitoring structure, the Clearinghouse began
operation in mid-1988. Operating modules are being tested.
New data base components are being added as needed.

The SBDC Connection

What organization(s) operates the clearinghouse?

The U.S. Small Business Administration (SBA), in
cooperation with the Association of Small Business De-
velopment Centers, has established the “SBDC Con-
nection,” a nationwide data base for SBDCs. SBA's
SBDC program was initiated to further economic devel-
opment through the provision of management and tech-
nical assistance to small businesses. The SBDC Connec-
tion provides a one-office, point-of-contact information
locator for SBDCs around the country. These centers
generally are located in state or local governments, and

academic institutions, such as colleges, universities,
community colleges, and vocational schools. They also
may be located in chambers of commerce or economic
development corporations.

What organization(s) funds the clearinghouse?

SBA has entered into a contract with the Small Busi-
ness Development Center (SBDC) at the University of
Georgia to develop the Connection.

What kind of information dees the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

SBDCs, nationwide, provide counseling, training, and
research assistance regarding small business management.
SBDC services range from help with financial, marketing,
production, organization, engineering, and technical prob-
lems to the development of feasibility studies.

The Connection is being established to provide infor-
mation t0 SBDCs on the above business-related topics and
to answer inquiries.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

The information and experiences relayed through the
data base are provided by SBDC directors and the SBA.
The materials are evaluated by the SBDC Connection
staff before incorporation into the data base.

The Connection has access to many external data bases.

Does the clearinghouse produce publications?

The Connection does not produce publications, but is
designed to share SBDC materials and resources as well as
SBA program information. Needed documents may be
borrowed and returned to the Connection.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

No.

How big is the clearinghouse staff?

The clearinghouse employs four full-time persons
plus an administrative secretary. A number of paid student
assistants also are employed.

What are examples of questions the clearinghouse can be
expected to answer?

SBDCs provide services to inventors with patentable
products, “how-to” export and import advice, guidance on
business law, procurement matching assistance, venture
capital formation, and small business incubators.

Who uses the clearinghouse?

The Connection is accessible only by the 54 SBDCs in
47 states, Puerto Rico, and the Virgin Islands. However, in
each of these 47 states, a lead SBDC coordinates the ser-
vices offered through a network of subcenters; therefore,
the total SBDC network comprises more than 600 service
locations. Each SBDC has a director, staff members, anda
cadre of volunteers such as retired executives, part-time
personnel, and consultants to assist clients requiring spe-
cialized expertise.
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How often is the clearinghouse accessed?

In the clearinghouse’s first quarter of operation
(April-June 1989), it received more than 250 inquiries; these
figures can be subdivided further into 43 literature searches,
123 referrals, and 143 document deliveries (some inquiries
involved more than one type of response). By the end of the
second quarter, the number of inquiries had increased to 600.

How is the clearinghouse accessed and searched {e.g.,is a
computer needed)?

The Connection is accessible through an 800 number,
via mail correspondence, and by FAX. In the future, it is
anticipated that it will include modem accessibility and
electronic mail.

What kind of help is provided in accessing the clearing-
house?

Help is not necessary.

Is there a fee for accessing the clearinghouse, or particular
products and services?

If it is necessary to copy six pages or more, asmall fee is
charged on a cost recovery basis. Postage fees are also
charged. In addition, if an inquiry is detailed, computer
search time is charged. The fees are billed through an
SBDC account.

What is the clearinghouse history and legislative and/or
programmatic background?

Public Law 96-302 required that SBAs SBDC pro-
gram establish and maintain a clearinghouse. As a result,
the SBDC Connection began service in April 1989.

Teltech

What organization(s) operates and funds the clearinghouse?

Teltech is a privately owned and operated for-profit
clearinghouse and technical consulting service.

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings

Teltech’s mission is to help scientists and engineers
who are facing questions in new or unfamiliar technical ar-
eas. There are three facets to the Teltech service:

m A network of technical experts;
®  Aninteractive literature searching capability; and
m  Training courses.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

A network of 6,000 technical experts is available for
telephone consulting, drawn from universities, federal
laboratories, consulting groups, private industry and the
ranks of outstanding retired scientists and engineers. Typical-
ly, the print material provided by Teltech builds background
understanding while the experts provide real-time insights.

Teltech mainly provides access to external data bases.
A partial listing of the 1,000 data base systems available
through Teltech are:

& DIALOG—widest array of data bases covering
science and technology, business, and current af-
fairs;

8 Dow Jones—including the Wall Street Journal and
Barrons;

m  Datatimes—U.S. Newspapers, newswires, and in-
ternational newspapers;

Newsnet—industry newsletters;
MEDLARS—concentrations in medicine and
toxicity;

m  ORBIT—dealing with patents, petroleum, pack-
aging, and materials;

m  World Patents Index; and
U.S. Patents.

Does the clearinghouse produce publications?

No.
Does the clearinghouse offer other products and services
{e.g., technical assistance)?

Teltech offers professional development courses on
video tape. Subjects range from engineering and science to
manufacturing and management.

If the clearinghouse offers technical assistance, what type
of expertise is available?

Telephone consultation is available in more than 1,400
areas of science and technology. Print material access using
the more than 1,000 data bases covers technical information
as well as general business information, such as marketing.

How big is the clearinghouse staff?

Information on the size of the Teltech staff is propri-
etary.
‘What are examples of questions the clearinghouse can be
expected to answer?

Among the potential uses for the Teltech literature
search service are:

w  Identifying new materials and vendors;

m Tracking competitive activity (financial and non-
financial status of a company, patent information
and technical papers);

= Monitoring market trends and evolution of tech-
nologies;

w  Searching patent availability and keeping tabs on
patent activity;

m  Exploring market size and application require-
ments for proposed or evolving new products;

Backgrounding in unfamiliar technical areas;

= Acquiring technical knowledge needed to solve
product performance or manufacturing prob-
lems; and

m  Reviewing pertinent codes and regulations.

Who uses the clearinghouse?

Teltech’s growing list of more than 130 Fortune 500 cli-
ents and hundreds of small and medivm-sized manufac-



turers nationwide includes: American National Can Com-
pany, Bell & Howell, Briggs and Stratton, Cray Research,
Dow Chemical, and Honeywell Avionics. Most of them
have annual sales volumes of over $25 million.

How often is the clearinghouse accessed?

Teltech subscribers now tap the service (that is, con-
tact the network or use the interactive literature search ca-
pability) about 21,000 times annually.

Heow is the clearinghouse accessed and searched (e.g., is a
computer needed)?

Teltech is accessibte through Compuserve. An experi-
enced information specialist will search the unmatched
bank of electronic files accessible through Teltech, while
the user watches on his or her computer screen and com-
metts by phone, pinpointing the documents needed. Tel-
tech coordinates delivery of printed materials.

Two facets of Teltech’s service —its network of experts
and its interactive literature searching capability—rely in
whole or in part on on-line sysiems. However, actual con-
tact between Teltech’s end user clients and the members of
its network is via telephone.

What kind of help is provided in accessing the clearing-
house?

The Teltech literature search process begins with a
toll-free telephone call to one of Teltech’s literature
search specialists, who actsasa personal guide through the
search procedure.

Is there a fee for accessing the clearinghouse, or particular
products and services?

A yearly subscription charge gives a company unlimit-
ed use of the expert network and literature search. Since
the service is customized, the first year annual fees range
from $6,000 to $30,000 annually. Service agreement provi-
sions include unlimited access to the literature search sys-
tem without additional cost. (Document delivery costs, as
well as those incurred by supplying large numbers of
records from a search, are not included in the subscription
fee.) Thus, frequent use is encouraged.

While the subscription fees allow the client unlimited
access to the network, the Clearinghouse pays the special-
ist a fee for each interaction with end users.

Course work charges are independent of the subscrip-
tion fee and vary with course selection.

What is the clearinghouse history and legislative and/or
programmatic background?

Teltech was founded in 1984 by Joe Shuster, who con-
ceived of the networking service concept while building a
custom engineering firm and attempting to leapfrog the
competition’s technology. Eventually, the engineering
firm was so successful that it was bought out by Beatrice
Corporation. At that time, Shuster developed the corner-
stone for the initial Teltech network of 435 experts and the
software and hardware for the literature searching and ex-
pert networking capabilities. The company began on a re-
gional basis and went national in 1987. It now has nation-
wide sales representation and a strong growth rate—it has
doubled in both revenues and clients every year.
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Energy Research for Gevernors Data Base

What organization(s) operates the clearinghouse?

The Energy Research for Governors data base was op-
erated by the National Governors’ Association (and its
predecessor the National Governors’ Conference) during
the energy crisis of the 1970s.

What organization(s) funds the clearinghouse?

The data base was part of the Governors’ Energy
Project, which from 1973 through 1979 received signifi-
cant financial support from six federal agencies operat-
ing through NSF’s Intergovernmental Science and
Technology Program (AEC, DOI, ERDA, FEA, NRC,
and NSF).

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

Hundreds of state-sponsored energy-related research
and demonstration projects were identified.

How is information generated for inclusion in the clearing.
house and/or evaluated? Does it access external data bases?

The purpose of the Energy Research data base was to
collect and organize research in progress or completed by
state agencies for which no federal funds were involved.
Federal agencies were required to notify the Smithsonian
Science Information Exchange (SSIE)of research projects
they were funding and to place copies of reports of com-
pleted projects in the National Technical Information Ser-
vice (NTIS).

However, there was no repository of notices of re-
search in progress or of final reports if no federal funds
were involved. During the energy crisis of the 1970s, states
were supporting many research and demonstration efforts
entirely with their own funds, and there was a need for oth-
er states to learn from these efforts.

Does the clearinghouse produce publications or offer oth.
er products and services (e.g., technical assistance)?

In addition to developing the NGA research agenda
and research reports, the NGA staff also used the informa-
tion to prepare policy reports.

How big is the clearinghouse staff?

The actual staff time devoted by NGA to the effort was
very small (less than a half-person year annually). Since each
state had an energy contact for NGA-related activities, the
process of dealing with the individual states was simplified.

However, the staff time devoted by individual states to
the collection effort was much larger. The collection of infor-
mation about wholly state-funded research projects within
each state by the state contact was significantly more difficult.

What are examples of questions the clearinghouse can be
expected to answer?

Inquiries related to the state-sponsored research and
demonstration projects covered such issues as time-of-day
pricing and other load-levelling approaches, energy effi-
ciency studies, energy conservation approaches, and utility
generation, distribution, and pricing modelling,



Who uses the clearinghouse?

The NGA energy data base was accessible only by the
NGA energy project staff to respond to inquiries from
states, to develop its research agenda, to prepare its re-
search and policy reports, and to make suggestions to fed-
eral agencies about research and demonstration priorities
from the states’ perspective.

Since agreements were made with SSIE and NTIS for
the information to be entered into their data bases, a re-
searcher or policy analyst was able to obtain information
on both state and federally funded energy projects by ac-
cessing SSIE and NTIS.

How often is the clearinghouse accessed?

It is not clear how often the clearinghouse was ac-
cessed. First, a dozen years have passed since its inception.
Second, users also could tap SSIE/NTIS; thus, any data
would be misleading.

How is the clearinghouse accessed and searched (e.g,, is a
computer needed)?

The information on the state projects was computer-
ized with a 200-word abstract, key words, and using the ex-
isting SSIE/NTIS formats and identifiers (e.g., principal
investigator, organization).

‘What kind of help is provided in accessing the clearing-
house?

Since the data base was accessible only by the NGA
staff, assistance was not necessary for helping outside us-
crs access the system.

Is there a fee for accessing the clearinghouse, or particular
products and services?

No fee was charged any user (state or federal official,
energy researcher) because the project of which the data
base was part was funded by the federal government.

What is the clearinghouse history and legislative and/or
programmatic background?

When the state and federal governments and private
sector response to the energy crisis reached a “steady state,”
the emphasis of the Governors’ Energy Project shifted al-
most entirely to technical services to the states and exchanges
of information on state policies and programs.

At the same time, the federal government was in-
creasing both research and program activities, and states
were decreasing their research investments and increasing
their program expenditures.

For these reasons, the significance of a state energyre-
search projects data base ultimately declined and NGA re-
sources were directed elsewhere.

National Innovation Network (NIN)

What organization(s) operates the clearinghouse?

The Intergovernmental Science and Technology Pro-
gram of the Nationa! Science Foundation had the objective
of strengthening public management capacity by facilitat-
ing the integration of scientific and technical resources
into the policy development, management, and operations
of state and local government.
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The local government element of this program useda
“networking” concept as one way to achieve its objective,
which stressed administrative management and program
operations issues. Networking operated on the premise of
problem solving—that is, identifying problems or needs
common to many local governments, implementing inno-
vative solutions, and sharing the results of the efforts
among participating local governments,

The institutional framework for carrying out this prob-
lem solving approach included three national networks of
local governments and a series of similar regional, state, or
substate networks (called Innovation Groups). These local
governments were pace-setting cities and counties willing
to experiment with advanced state-of-the-art solutions.

The national networks, for example, were the Urban
Consortium, the Urban Technology System, and the Com-
munity Technology Initiatives Program. Each was composed
of about 30 cities and countics grouped by size, as follows:

®  The Urban Consortium consisted of the nation’s
35 largest and most urban cities and counties
(over 500,000);

m  The Urban Technology System was a network of
27 medium-sized jurisdictions (between 50,000
and 500,000); and

m  The Community Technology Initiatives Program in-

volved small cities and townships (under 50,000}.

Examples of the regional and state networks were the
New England Innovation Group and the Alabama Innova-
tion Group.

What organization(s) funds the clearinghouse?

NSF was the primary funder of the networks, although
they were administered by existing organizations with oth-
er activities; therefore, they often had other financial sup-
port, as well.

The three national networks received additional federal
support outside of NSF to focus on specific problems. For ex-
ample, the Urban Consortium received funding from six dif-
ferent federal agencies by its third year of operation.

What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

The networks focused on the problems confronting lo-
cal governments, such as housing, transportation, environ-
ment, and law enforcement.

Once common problems were identified through a
needs assessment and priority-setting process, the top
priority problems then formed an agenda for R&D efforts
and the network served as a common base for mobilizing
resources to respond to those needs. The network pro-
vided the “test bed” for developing and implementating in-
novative solutions. Once the solutions were proven practi-
cai, they were given wide dissemination.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

Sometimes, answers or solutions were readily avail-
able from untapped resources; other times, they needed to
be developed or adapted from existing technologies.



The resources tapped included federal agencies, espe-
cially their laboratories, universities, land grant colleges,
private industry, and research institutes.

Does the clearinghouse produce publications?

As noted above, once the solutions were proven prac-
tical, they were given wide dissemination. This often in-
volved information bulletins and fact sheets, news cover-
age in the journals of the local government associations,
handbooks, and other dissemination vehicles.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

Urban Technology System network of medium-sized
jurisdictions placed a technology agent in each jurisdic-
tion and each had a technical “back-up” site such as a
university or lab.

The Community Technology Initiatives Program used
a cadre of federal laboratory personnel as “circuit riding”
technology agents. Each serviced several communities
within one large geographic region.

Several substate networks assembled councils of volun-
teers to provide technical advice to local governments.

In addition to this technical assistance supported by
the individual networks, NSF sponsored national confer-
ences to bring together the networking community to
share ideas and solutions.

How big is the clearinghouse staff?

Staff support for all three national networks was
through Public Technology, Inc., a nonprofit R&D organi-
zation created by the local government interest associ-
ations, which served as the secretariat. Each network hada
staff director and several full-time staff persons.

The regional, state, and substate networks were orga-
nized through a variety of institutions: state community af-
fairs agencies, universities, municipal leagues, urban ob-
servatories, nonprofit corporations, regional councils,
mayors’ offices, or professional engineering societies. The
decision of which framework to use was a local one.

If the clearinghouse offers technical assistance, what type
of expertise is available?

In addition to the technology agents placed in or as-
signed to certain jurisdictions through their networks, the
networks also served as contact points for identifying avail-
able resources for their member jurisdictions.

The national networks tended to link the local govern-
ments with resources most technically svited for the prob-
lem at hand; the subnational networks, on the other hand,
attempted to link them with physically closer resources in
their own region.

As noted above, each of the technology agents of the
Urban Technology System had a technical back-up site. At
one point, this network attempted a mix of back-up sites in
terms of their geographic proximity in order to test wheth-
er this affected the success of linkages.

What are examples of questions the clearinghouse can be
expected to answer?

Examples of innovations that were developed through
the networks included:
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Police manpower deployment models;
Refuse collection route models;
Lightweight body armor;

Infrared electronic distance meters; and
Disaster warning systems.

Who uses the clearinghouse?

The networks were designed as a tool for local govern-
ment managers/administrators and their staff offices and
line departments.

How often is the clearinghouse accessed?

Membership in a network was an ongoing process that
involved, among other things, attendance at meetings of
the network policy bodies. The networks did receive calls
from non-member jurisdictions; however, there is no accu-
rate record of the level of these calls.

How is the clearinghouse accessed and searched (eg.isa
computer needed)?

Some of the innovation networks experimented with
an Electronic Information System called EIES. However,
this system, primarily a computer conferencing system, did
not succeed partly due to lack of use.

What kind of help is provided in accessing the clearing-
house?

NSF provided grants to ICMA, USCM, NLC, and
NACo to promote involvement in the networks. They
were chosen for their local government contacts and capa-
bilities for communicating with their constituencies.

Is there a fee for accessing the clearinghouse, or particular
products and services?

For many of the networks, there was a fee for the lo-
cality, which varied according to many factors. More im-
portantly, participating jurisdictions were expected to fund
some or all of the operating cost of implementing the inno-
vative solution in their locality.

What is the clearinghouse history and legislative and/or
programmatic background?

In the 1960s and 1970s, local governments were beset
by increasingly complex problems such as sprawling land
development, deteriorating downtowns, environmental
pollution, and rising crime. During the same time period,
the costs of providing public services rose alarmingly due
to inflation, collective bargaining, mandated programs,
and rising citizen demands for government action.

During the 1960s, many federal agency programs for
addressing these issues were designed along functional
lines, i.e., community development, wastewater treat-
ment, etc. In the 1970s, the NSF responded by initiating a
program to contribute to comprehensive problem solving
at the local level that was interdisciplinary, intergovernmen-
tal. and innovative. It sought to create of new local govern-
ment linkages with outside technical resources so that new
ideas for improving service delivery might emerge.

The progenitor of the NSF science and technology
networks was the California Four Cities Program, established
in 1971 by a grant from NSF to the Jet Propulsion Laboratory



(via NASA) to pair four cities with four high tech firms so that
they could apply their managerial and technical skills to city
problems. This evolved into the California Innovation
Group, a state network like the ones described above.

In establishing its networks, NSF’s procedure was to
award a small planning grant to formulate the network
concept for the region or state, identify key players, and
develop potential strategies and activities. Operational ef-
forts followed the successful development of a plan.

NSF’s Intergovernmental Science and Technology
Program ceased providing operating grants to these net-
works in the early 1980s when its budget was drastically re-
duced. Several networks and Innovation Groups survived,
but in significantly altered forms.

NASA Technology Utilization Program (TU)

What organization(s) operates the clearinghouse?

The National Aeronautics and Space Administration
(NASA) Technology Utilization (TU) program employs a va-
riety of mechanisms to broaden and accelerate the transfer of
aerospace technology to other sectors of the economy.

What organization(s) funds the clearinghouse?

The TU program is a line item in the NASA budget.
The program also receives funds from other departments
and agencies to solve problems of mutual interest and pro-
duce spinoffs (e.g., the Fire Protection Agency helped to
fund a fireman’s breathing unit; DOT helped to fund an
acrodynamic shield for trucks). Finally, the program also
charges for advertising in Tech Briefs (see below).

‘What kind of information does the clearinghouse offer (e.g.,
service delivery, economic development, research/technology
development), and what is the extent of its listings?

Through its Industrial Application Centers, clients of
the combined NASA TU network have access to about a
million documents contained in the NASA data bank and
more than 400 other computerized data bases. The NASA
data bank includes the continually updated selected con-
tents of some 15,000 scientific and technical journals.

Thus, the TU program provides information on re-
search/technology development and also provides infor-
mation on state and local government service delivery.

How is information generated for inclusion in the clearing-
house and/or evaluated? Does it access external data bases?

The Scientific and Technical Information Facility
(STIF) at the Baltimore-Washington Airport contains the
results of all NASA R&D contracts. Each of the nine
NASA Field Centers hasa TU officer charged with the re-
sponsibility of screening those research results and deter-
mining whether they should be included in Tech Briefs.

Does the clearinghouse produce publications?

The TU program’s primary publication for disseminat-
ing information is Tech Briefs, published since the pro-
gram’s inception. Ten issues are produced each year. Tech
Briefs includes information on:
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Newly developed products and processes;
Advances in basic and applied research;
Improvements in shop and laboratory techniques;

Sources of technical data and computer pro-
grams; and

s Other innovations with commercial potential
originating at NASA field centers, or at the facili-
ties of NASA contractors.

Firms interested in particular innovations noted in
Tech Briefs may get more detailed information by request-
ing a “Technical Support Package.”

The TU program also produces Spinoff, an annual vol-
ume to heighten awareness of the technology available for
transfer and its potential for economic and social benefit.

Does the clearinghouse offer other products and services
(e.g., technical assistance)?

In addition to publications, the client-driven mecha-
nisms employed by the NASA TU program include:

s TU Officers, as noted above, who serve as region-
al program managers for the TU program,;

w Industrial Application Centers, ten user assis-
tance centers affiliated with universities that pro-
vide both public and private information retrieval
services and technical help to government and in-
dustry clients, (and not just regarding aerospace
technologies);

m Industrial Application Center Affiliates, state-
sponsored business or technical assistance cen-
ters in 29 states that provide access to NASA's
technology transfer network;

m  Applications Team working on engineering proj-
ects to solve both public and private sector prob-
lems through the application of pertinent aero-
space technology; and

m  Computer Software Management and Informa-
tion Center (COSMIC) that provides computer
programs adaptable to secondary use by industry
and government clients.

In addition, there are support teams which, with seed
funding, develop prototype hardware to prove applicability
of technology to problems; furthermore, applications proj-
ect contractors write, edit and publish Tech Briefs.

How big is the clearinghouse staff?

The TU program encompasses a massive network of
professionals across the country. As noted above, there are
TU officers and their assistants at each of the NASA field
centers. Each IAC has a director and staff ranging in size
from 5 to 40. The Applications Team at Research Triangle
Institute in North Carolina has some 8 to 10 persons, COS-
MIC at the University of Georgia at Athens has another 20
permanent employees, plus 9 part-time student em-
ployees. There also are support teams and contractors
such as those who produce Tech Briefs.

If the clearinghouse offers technical assistance, what type
of expertise is available?

The NASA TU program covers a wide range of scien-
tific and technical disciplines.



What are examples of questions the clearinghouse can be
expected to answer?

Where can I find technology within NASA to help me
solve my problem?

How can I get hands-on assistance to solve my problem?

Who uses the clearinghouse?

Tech Briefs is distributed to over 100,000 industry scien-
tists, engineers, and business executives, as well as govern-
ment users.

How often is the clearinghouse accessed?

More than 100,000 requests for Technical Support
Packages are generated every year. In addition, a large
number of users access the IACs every day.

How is the clearinghouse accessed and searched (e.g., isa
computer needed)?

Users have access to NASA data and information
through a remote interactive search system called RE-
CON. The IACs are accessed by telephone, mail, or
person-to- person meetings; the IAC staffs, in turn, may
use the computerized RECON data base to search for in-
formation for a client.
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What kind of help is provided in accessing the clearing-
house?

The NASA headquarters library can help users gain
access to RECON. Users may also contact STIF for help.

Is there a fee for accessing the clearinghouse, or particular
products and services?

There are charges for computer searches and major
charges for project services provided by the TACs.

What is the clearinghouse history and legislative and/or
programmatic backgreund?

NASA has conducted technology transfer since its
creation in 1958 by the National Space Act with the man-
date to widely disseminate scientific and technical infor-
mation resuiting from the space program. The TU pro-
gram, which is part of the NASA Office of Commercial
Programs at headquarters, has been in existence since
1962. It has evolved into a nationwide network to provide
technology and business assistance. Early on, the net-
work was entirely NASA funded; more recently, many of
the IACs are becoming almost self-supporting.
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Technical and Managerial Information and Services Used by Small Technology-Based Firms:
Implications for Federal Research and Program Initiatives

Edward T Kelly

INTRODUCTION
The American Economy—Mixed Signals

Over the past two decades, there has been a decline in
U.S. technology development in relation to the nation’s
history and to the rest of the world (52, 57, 63, 64, 79, 114).
Researchers have estimated that about 80 to 90 percent of
U.S. productivity growth in the 75-year period before 1940
was attributed directly or indirectly to innovation and tech-
nology development, a rate that declined to 40 to 60 per-
cent in the post-1945 period (23, 84, 103, 140).

This relative decline is not unexpected, since the
United States was starting from such a high base, the na-
ture of economic activity was undergoing structural
changes, the economies of individual countries were being
melded into a global economy, and other nations were in-
creasing their participation in the total global economy.

Other forces at work in society began to affect the U.S.
economic environment (45, 52, 57, 79, 114, 140). Demo-
graphic changes were impacting the size, composition, and
rate of growth both of the work force and of domestic
markets (82). International competition was having
many impacts across industrial sectors, particularly in
mass-produced products (55). Many traditional, mature in-
dustries were underinvesting in plant, equipment, and
R&D (102). Industrial R&D was still growing overall, but
that of major corporations appeared not to be keeping
pace with inflation—a situation that may be reinforced by
increasing mergers and acquisitions (19, 34, 47, 138). New
“knowledge-based” industries were emerging, particularly
in areas of the country with current or historic defense,
space, or health-related research investments (21). There
was a move {0 an increasing service economy, which was
proving not to be the panacea many expected (10).

Within this context, some of the signals at the national
level have been exceptionally positive (15). The past de-
cade has seen an unprecedented economic expansion and
job growth, although there has been a recent slowing of
economic activity. Inflation and interest rates have de-
clined to a relatively low level. Overall unemployment
rates have come down, although there are significant vari-
ations across the country, especially where natural re-
source economies exist. The nepative indicators have
proved more intractable (12, 15, 57, 71). The U.S. budget
deficit grew to unprecedented heights, with the aggregate
deficit increasing over two-and-a-half times in the 1980s.

~ Although the annual deficit is slowly diminishing, the ag-

gregate deficit has an impact on the vatue of the dollarand
foreipn investments in the U.S.

' While the U.S. merchandise trade balance moved into

adeficit pattern in the early 1970s, the manufacturing com-

, ponent remained in a surplus position until 1982 (12, 15,

115). The manufacturing deficit grew from $13 biltion that
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year to ten times that amount four years later ($138 billion
in 1986). Even the high technology industrial component,
which produced a trade surplus of $27 billion in 1980, pro-
duced a deficit of about $2 billion in 1986. By 1985, it was
estimated that 70 percent of domestic goods faced compe-
tition from imports. As a result, the nation moved from be-
ing the largest net creditor nation to the largest net debtor
nation during the 1980s.

Federal Research
and Technology Development Environment

In addition to this broader macro-economic environ-
ment, there were mixed signals in the research and technolo-
gy development (R&TD) environment of the federal govern-
ment (33, 57, 77, 79, 86, 87, 88, 93, 99, 110, 111, 114). During
the 1980s, there emerged a sharper division between the
roles of the federal government and the private sector. The
federal government was seen as the most appropriate entity
to support research, with its distributed benefits and the in-
dustrial sector to develop and commercialize technologies
flowing from this research. This would produce the desired
business and job growth and generate the profits and taxes.
This led to an increased orientation toward tax expenditures
rather than program expenditures at the federal level to
stimulate technology development and commercialization.

In addition to the elimination or reduction in some
technology- development-oriented programs, research ex-
penditures also were affected (64, 65 66, 71). While federal
obligations for all R&D from 1980 to 1987 increased 36
percent in constant dollars, that for non-defense R&D de-
clined 9 percent in constant dollars. However, virtually all
of this decline came from non-defense applied research
and development, as well as from S&E plant and equip-
ment in universities.

One set of programs that was not reduced involved tech-
nical and managerial information and services. The federal
government’s role in supporting active knowledge transfer
goes back to the agricultural extension system (43), The first
program directed at providing technical services for econom-
ic development dates from the 1960s, with the short-lived
State Technical Services Program of the Department of
Commerce. PENNTAP at Pennsylvania State University and
the Engineering Extension Program at Georgia Tech are the
major residual activities from that program.

The array of federally supported programs that in-
clude technical or managerial information and services is
broad and covers many agencies (112, 113, 121, 122, 127).
Some programs are operated by the federal government
directly or through subcontractors. These include the Fed-
eral Laboratory Consortium Clearinghouse, the Federal
Research in Progress database and the Federal Applied
Technology Database, both within the National Technical
Information Service of the Department of Commerce (22,
27, 28, 83, 123, 124).



Other programs are supported by the federal govern-
ment through grants and contracts to provider organiza-
tions. These include NASA's Technology Utilization Program
with its Industrial Applications Centers and SBAs Small
Business Development Centers. Technology centers (e.g.,
the Manufacturing Technology Centers of the Department
of Commerce) and research centers (e.g., the Engineering
Research Centers and the Industry-University Cooperative
Research Centers of NSF) generally include a component
for providing technical information and services, but these
activities may or may not be limited to participating industrial
partners in the center (56, 67, 69, 70, 89).

Over the past decade, the federal government has in-
creased significantly the potential for technology transfer
and commercialization of federally supported research,
whether in the government’s own laboratories or in other
research institutions (6, 25, 46, 80, 88, 104, 105, 106, 107,
108, 109, 110, 112, 113, 126}. From the Stevenson-Wydler Act
of 1980 to the Federal Technology Transfer Act of 1986 and,
finally, to the Omnibus Trade and Competitiveness Act of
1988, many changes were made. Offices of research and
technology application were created in federal laborato-
ries or agency research headquarters; patent and other in-
tellectual property rights were assigned to the innova-
tor-researcher; and cooperative research efforts involving
federal laboratories were encouraged.

The Department of Commerce was the agency most
changed by all this legislation: a Technology Administra-
tion was created; the National Institute for Standards and
Technology replaced the National Bureau of Standards
and was given greater responsibilities; the Manufacturing
Technology Centers program became operative; and the
Clearinghouse for State and Local Initiatives in Productiv-
ity, Technology, and Innovation was established.

Industrial Research
and Technology Development Environment

The industrial environtment of the 1980s has contin-
ued many of the trends of the past, but often at a rate of
change that provides warning signs for technology de-
velopment, economic growth, and international com-
petitiveness. This situation has affected the issuesincor-
porated in the 1988 Act, as well as the response of state
governments in their R&TD-based economic and busi-
ness development strategies.

The generally ascribed risk-adversive culture of large
corporations and their apparently increasing emphasis on
short-term indicators seems to have been exacerbated by
the increased merger and acquisition activity of the 1980s
(19, 34, 47, 138). The rate of total industrial R&D expendi-
tures in the four-year period 1976 to 1980 increased by S
percent per year in constant dollars, and in the five-year
period 1980 to 1985, about 7 percent per year (partly attrib-
uted to the R&D tax credit). However, in the two-year pe-
riod 1985 to 1987, this rate rose only about 0.5 percent per
year (64, 71). Preliminary indications are that R&D spend-
ing by major corporations is decreasing somewhat and that
these corporations are buying other firms, increasing li-
censing activities, or entering into cooperative arrange-
ments rather than developing their own technologies.

g2

The situation with technology-based small firms is
somewhat different. There has been a ten-fold growth in
such firms over the past 25 years, and there are estimated
to be 40,000 to 50,000 such firms in this country (13).

For the purposes of this paper, a small business is one
which, including its affiliates, has a maximum of 500 em-
ployees. This definition is essentially consistent with that
of the Small Business Administration and is used in the
Small Business Innovation Research Program (133).

Many definitions are used for determining technolo-
gy-based firms. Some studies, including several cited in
this report, use specific percentages of scientific, engineer-
ing, and technical employees’ and/or R&TD expenditures
relative to sales. Other studies use a Standard Industrial
Classification code to identify technology-based firms. For
this report, a broader and more simplified approach is
used: a technology-based small firm is a small business en-
gaged in the research, development, and/or manufacture
of a product or process with a technology-intensive focus.

Small businesses as a group are very important to this
country’s economy (5, 57, 97, 103, 128, 130). They consti-
tute about 50 percent of private sector employment and
about 40 percent of gross domestic product (and 50 percent
of private, nonfarm gross domestic product). In addition,
they provide 60 percent to 80 percent of all new jobs and,
from 1976 to 1986, over 100 percent of net new jobs in man-
ufacturing industries. During half of the decade, 1981 to
1986, the Fortune 500 companies lost 2.8 million jobs.

Small businesses contribute disproportionately to tech-
nology development growth (1, 5, 24, 35, 39, 42, 48, 57, 63, 64,
130}. Technology-based small firms generate over half of the
innovations among all business firms and the number of
R&D scientists and engineers per million employees nation-
ally for both small firms and large corporations is about
equal. Yet, these small firms generate twice as many innova-
tions per employee or per R&D dollar as large firms. More-
over, they commercialize innovations at a significantly lower
cost than larger firms. For all sized companies, the number of
products produced per dollar of R&D or per dollar of net
sales increases uniformly as company size decreases.

Despite the innovation productivity of technolo-
gy-based small firms, they are underrepresented in the na-
tion’s R&TD enterprise (90, 97, 133, 134). The National
Science Foundation notes that federal support to small
businesses for R&D has dropped by a third in the 1980s,
despite the existence of the Small Business Innovation Re-
search Program. Using another data set, the Small Busi-
ness Administration reports that the small business share
of federal R&D, as measured by R&D procurement over
$25,600, declined from 7.8 percent in 1975 to 6.8 percent in
1980 10 4.8 percent in 1983 and rose again t0 6.9 percent in
1987. However, excluding the mandatory SBIR program,
which began in the 1983 fiscal year, the figures would be
less: 4.5 percent in 1983 and only 5.7 percent in 1987.

Geographic distribution of federal R&ID monies is of
great importance to state governments and affects the selec-
tion and design of many state programs (29, 44, 65). In total
obligations for R&D, the top 15 states received 85 percent of
the monies in 1985; for R&D procurement, they received 88
percent in the same period; and for small business R&D pro-



curement, they received 92 percent. For the SBIR program,
the 1983-1987 total shows a similar concentration, with the
top 15 states receiving 82 percent of the funds. In each case,
the top 15 states were not necessarily the same.

State Government Response

Over the past 30 years, state governments had begun
to evolve into true partners with the federal government in
the governance of this country, particularly as it relates to
R&TD-based economic and business development. Dur-
ing the 1960s, state governments began to come into their
own with the increased managerial capacity of governors
and the increased professionalism of state staffs (11, 17, 73,
85, 95). During the 1970s, state governments increasingly
were asked by their citizens or the federal government to
take on issues with scientific and technological compo-
nents, e.g., energy, environment, and health. Their re-
sponse, with federal assistance, was to strengthen the ca-
pacity of their gubernatorial and legislative policy
management processes to address these issues (16, 26, 31,
32, 36, 54, 99, 100, 137). In the 1980s, the issues and state
policy response mechanisms and programs had evolved to
include, as one of the highest priorities, R&TD-based eco-
nomic and business development.

During the last decade, state governments began to
change their understanding of, and approach to, state eco-
noric and business development strategies (18, 60, 75, 93).
States had been concerned with attracting or keeping man-
ufacturing industries, and developed tax policies and other
incentives to achieve that end. The assumption made by
the states had been that such industries were important for
jobs and taxes and that they placed priorities on states with
low taxes, low wages, and developed transportation and
utility infrastructures. During the middle to late 1970s, it
became increasingly apparent that, with the exception of
major foreign investments or federal facilities (e.g., super-
conducting super collider), “smokestack chasing” or its
emerging equivalent, “chip chasing,” was not a cost-effec-
tive strategy across all the states (14, 38).

The response from the states to the major forces at
work impacting the economy was a shift in their economic
development strategies and in the mix of their policies and
programs to stimulate business and economic growth.
States continued to address the need to retain and expand
existing industries, particularly where revitalization of lag-
ging industrial sectors caused additional pressures. More
importantly, states began to nurture indigenous emerging
industries, especially those based on scientific advances
and technological breakthroughs. Finally, states began to
fill the technology development gap left by the federal gov-
ernment between government-supported basic research
and industry-supported technology commercialization. All
states have some programs covering these three areas.
(Numerous reports have been issued in the past decade
documenting state activities; more than two dozen are cited
in the appendix: 2, 7, 8, 9, 41, 44, 58, 59, 61, 62, 72, 78, 84, 92,
94, 98, 116, 118, 119, 121, 129, 131, 132, 135, 136, 139).

Billions of dollars have been spent by the states since
the beginning of the decade on new or expanded programs
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in economic development, some of which are devoted in
whole or in part to R&TD-based components. These pro-
grams include but are not limited to: education, training,
and retraining; mitigation of plant closings and disloca-
tions; loans and grants for industrial revitalization and for
companies and products in emerging industries; R&D in-
frastructure investment; and information and technical
services to technology-based and other industrial firms.
Some state programs are run by state agencies, some by ex-
isting nonstate institutions receiving state funds, and some
by new organizations created for that purpose. States have
tended to direct their efforts toward the most innovative
and entrepreneurial sector of the economy: indigenous
technology-based small firms.

Emphasis has tended to be more on the requirements
and opportunities of technology-based firms, especially in
the newer or emerging “high-tech” sectors, than on linking
technology advances to traditional mature industries in
which advanced manufacturing fabrication and processing
technologies are needed (e.g., 76). This is particularly sig-
nificant because it is estimated that at the end of the next
decade only about 14 percent of the workforce will be in
the technology-based, emerging industrial sectors (82).
Fortunately, states have begun to recognize that
“high-technology” processes are as important as
“high-technology” products in the nation’s economy and
that “high-technology” processes also are needed for
“high-technology” industries. Thus, they are increasing
their technology information and assistance programs to-
ward the traditional mature industries (139).

State governments play pivotal roles in facilitating
economic and business development: their investments
complement federal investments. They make antecedent
investments in the R&D infrastructure at academic insti-
tutions to attract federal research and technology-devel-
opment funds. States make post-federal investments to
foster commercialization of technologies evolving from
federal research and to facilitate technical and managerial
information and assistance services, using in part the ex-
pertise developed through federal research and technolo-
gy development support.

States’ R&TD program efforts can be divided into
categories in many ways. A review of the published litera-
ture on state RT&D policies and programs demonstrates
that there are as many typologies of state programs as
there are reports. For the purposes of this paper, four
broad categories of state investments of money or people
are used: leadership/convening, information and services, fi-
nancial assistance, and R&D infrastructure. Details on these
categories and subcategories are found in Appendix A. It is
estimated that states have spent over $1.5 billion of new
funds over the last five years just in R&TD-based programs.

Traditionally, state and local governments supported
technical and managerial information and services
through public academic institutions. Engineering exten-
sion and industrial extension programs were adjuncts of
engineering schools. Management assistance tended tobe
provided through business schools, although some services
were provided by state and local economic development
agencies. There tended to be limited integration or mutu-



ally reinforcing activities between these technical and
managerial services.

Two trends began to emerge in the 1980s. First, there
was increased inferaction between these two types of ser-
vices, either through referrals and joint activities or through
the creation of one-stop, multiservice centers. Second, sup-
port for these service providing units, which traditionally had
come through the university or college system, is now also
being provided in some states by the central funding organi-
zation responsible for implementing all or some of the state’s
R&TD-based economic and business development strategy.
This has the potential for changing the emphasis of
the service providing unit from the collective education-
research-service objective of the academic institution to a
more economic development oriented one.

Local Government Response

The response of local governments in this changing
economic and industrial environment has some parallels
to that of state governments’ response, but, necessarily,
there also are some differences. The differences may be
attributed in large part to the variations in roles of the ap-
proximately 39,000 units of general purpose local govern-
ment. This implies a much greater variance in capacity to
meet these changing environments than among state govern-
ments. Among the most innovative local governments, how-
ever, and those with the most professional management ca-
pacity, the response appears to be on about the same level as
that arnong the leading states, given the differences in roles.

Clearly, what is not equal among these governments is
the documentation about their policy and program initia-
tives, The National Governors’ Association, through its
Center for Policy Research and Analysis, has undertaken
several major efforts to collect and organize information
related to state policies and programs for research, tech-
nology development, and commercialization (7, 8,9, 58, 59,
61, 62, 135, 136).

The associations representing local governments have
not been as active, in part because they have not received
the federal support that NGA did. The data bases of these
associations’ clearinghouses do contain some information
on some programs (83). These programs do not necessarily
represent the range of local activity or a systematic sample
of the programs. Moreover, these program initiatives are not
separately identified in the data bases as part of a separate
subcategory of R&TD-based economic and business devel-
opment within the category of economic development.

Local governments have paralleled state govern-
ments over the past two decades in strengthening their
management capacity to address issues with scientific and
technological components. Unlike state governments,
which emphasized their policy management processes, lo-
cal governments addressed improved service delivery and
more productive administrative management (26, 31, 32,
54, 99, 100, 137).

Engineers brought their technological expertise and
information sources to adapt technologies for new govern-
mental purposes. Many of these technologies had been de-
veloped in federal laboratories or supported with federal
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funds in academia or industry. The federal government
provided support to strengthen the capacity of some local
governments to experiment with approaches to link local
government needs to technological responses. In addition,
federal support to many intermediary organizations, includ-
ing the nationwide public interest associations representing
local governments, helped develop networks among the local
governments for information sharing in this area.

Local governments, like state governments, also be-
gan to increase their understanding of the changes that
were taking place in economic and industrial develop-
ment. Some of the local policies and programs being devel-
oped reinforce those in the states; others complement
them (50, 51, 74, 93, 117).

Local governments continued to address retaining
and expanding existing industries and attracting new ones.
For these industries, the approaches included property
and inventory tax policies, loans and grants for new plants
and revitalization of old ones, zoning changes, transporta-
tion and utility infrastructure investments, and workforce
training and retraining.

Increasingly, however, local governments, like state
governments, have been finding ways to nurture smaller
industries, especially those in the emerging and fast-
growth “high technology” sectors. For firms in these sec-
tors, the approaches go beyond those of traditional indus-
tries. Some parallel approaches by states but, for the most
part, they are unique to local governments. For example,
local governments are strengthening their information
and service assistance programs through resource directo-
ries and referral systems. Orientation workshops are being
convened to assist local entrepreneurs in R&TD-related
areas, such as proposal preparation, government procure-
ment, and patenting and licensing. Local business incuba-
tors and science parks are being developed, often in con-
junction with a local university, which may be private or
state supported.

In the 1980s, two trends seem to be emerging among
local governments regarding R&TD-based economic and
business development. First, local governments have been
increasing their understanding of the changing forces at
work on the industrial sector of the economy and seem to
be altering their approaches to address the problems
created by these changes or to capitalize on their inherent
opportunities. Second, local governments appear tobe ini-
tiating greater cooperation with each other, with state gov-
ernments, and with the private sector.

Statement of the Problem

The importance of technology-based small firms is
clear from their relative innovativeness and productivity
for techmology development and commercialization. Nu-
merous federal, state, and local programs and initiatives
exist that support in whole or in part the provision of tech-
nical and managerial information and services.

However, there appears to be no body of literature or
analytical studies in the public domain that document
where in fact such technology-based firms go for such in-
formation and services, how they go about doing so, and
what satisfaction they have with each source. This issue is



critical to state and local governments in supporting initia-
tives to provide technical and managerial information and
services. [t is important also to the federal government as it
exercises its leadership role and as it creates new
R&TD-based program initiatives or significant changes in
existing ones to stimulate economic growth and enhance
international competition.

The purpose of thispaper is to increase understanding
of the sources of technical and managerial information
and services used by technology-based small firms. The pa-
per uses limited primary sources and secondary docurnen-
tation. Both providers and users of such information and
services were surveyed. However, because of the limita-
tions in data collection, this effort should be seen as an at-
tempt to refine the hypotheses regarding this subject, rath-
er than providing definitive results. Issues are identified
and implications are provided for potential future federal
research and program initiatives.

Research and Analysis Context

Framework

Primary and secondary sources were used for this re-
port. Secondary sources included the published literature,
as well as strategy development and program reports from
state governments, provider institutions, and their inter-
mediary organizations. Primary sources consisted of two
groups: users of technical and managerial information and
services, and the provider institutions and organizations.

Constraints

The research methodology for this report was con-
strained by the resources and time available and by the fact
that there is a restriction on the number of individuals who
may be surveyed by mail, phone, or in person using federal
funds without approval by the Office of Management and
Budget of the protocol process and survey instrument.
These constraints necessarily affect the ability to provide
definitive findings and conclusions. Some insights and les-
sons learned can be gathered, however.

Published Data from Secondary Sources

Published Literature

The review of readily available published studies indi-
cates that the sources of technology and managerial infor-
mation and services from the perspective of technolo-
gy-based small firms have not been explored
systematically. Research journals and practitioner maga-
zines were examined under the headings of clearing-
houses, innovation process, technology development,
technology transfer, and technology commercialization.

No studies from the users’ perspective were found in
regularly issued journals. One extensive study of a state’s
manufacturing firms, which included information on re-
search and technology needs, was published in the news-
letter of the provider institution (96). Some reports may be
found in journals covering the provider community, de-
voted to one or more institutions (e.g., 3, 4).
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State Government Strategy Development
and Program Reports

Two other sources canvassed were state government
offices involved in developing technology-based economic
and business strategies or operating programs, and institu-
tions such as universities and federal laboratories that pro-
vide the information and services.

Representatives of nine states were surveyed by tele-
phone to determine the extent to which studies or reports
might be available that document user surveys related to
technology and managerial information and service pro-
grams. A short survey protocol was developed (see Appen-
dix B). An attempt was made to contact at least four indi-
viduals who were on the NGA Working Group on State
Initiatives in Applied Research and at least four who were
not. Similarly, an attempt was made to contact at least four
individuals who were employees of coordinating state or-
panizations {e.g., boards, cormnmissions, foundations, cen-
tral agencies for economic development) and at least four
who were part of an agency with one or multiple programs
but that had no coordinating role.

As anticipated, the responses were conditioned by
whether the state had program(s) in place or wasbeginning
anew, and by whether the effort was intended to create a
structure with many progeams or to develop one or several
programs within an existing organization. Thus, in several
states, there were different responses for different time
periods in the 1980s.

More than two-thirds of the respondents noted that
six approaches had been used at one time or another in de-
ciding whether to create a new program or change an exist-
ing one. For the respondent states, o programs have yet
been eliminated.

The six approaches include:

m  Convening or using an existing task force, board
of directors, or advisory committee representing
all institutions and sectors, as well as intended us-
ers, and undertaking strategic-level analyses gen-
erally using state staff resources;

Undertaking detailed analyses by state staff, poss-
ibly including interviews of the user community,
as well as other affected communities;

Reviewing anecdotal evidence collected by policy
board members and policy and program staffs for
unmet needs or opportunities;

Following up on the gubernatorial or legislative
sense that “something needs to be done™;

Working with an “idea champion” to translate an
idea into appropriate legislation and regulations;

Analyzing other state programs for their applica-
bitity and for their potential to address needs or
capitalize on opportunities.

However, as one of the respondents noted, it is a
“movable feast.” When a state is considering development
and implementation on an overall strategy for R&TD-
based economic and business development with a new or-
ganizational entity (e.g., a foundation) and with a number
of programs, a task force or advisory body may be created.
Since its composition tends to be representative of the sec-



tors and institutions affected (e.g., academic, industrial, fi-
nancial, fabor, governmental), the “user community” is in-
volved and its viewpoint heard. Moreover, the staff
assigned to support the effort tends to undertake various
kinds of strategic analytical studies. Summary reports are
published, but, according to the respondents, none would
contain detailed information on where technology-based
small firms go for information and services.

For other situations, such as creating a new, single pro-
gram where none existed or adding a program, there tends to
be less comprehensive and less detailed analyses: anecdotal
evidence is reviewed, programs of other states are analyzed,
or gubernatorial or legislative sense of need is addressed. An-
ecdotal evidence is used extensively in determining need for
incremental changes in program design or operations. Only
one state respondent noted that the experience of other
states had not been perceived as very relevant.

Once a decision is made to create or change a pro-
gram, the program leadership is more likely to be analyti-
cal, to seek advice from the institutions and sectors af-
fected, and to conduct user interviews. However, there do
not appear to be any reports generated by the states that
contain detailed information on the sources of information
and services for technology-based small firms.

Program Development and Management Reports

Similarly, representatives of provider community in-
stitutions were queried about the availability of detailed
user surveys as part of the interview process. At least two
representatives from each of ten types of provider institu-
tions were surveyed to determine whether reports exist
that document studies related to technical and managerial
information and service programs. These provider com-
munities include state government agencies, local govern-
ment agencies, trade associations, scientific/engineering
societies, academic-based technical assistance centers,
academic-based business assistance centers, research cen-
ters; manufacturing technology centers, NASA centers,
and federal laboratories.

Of all the respondents, only one had undertaken arig-
orous and detailed survey of the potential user community.
In most other situations, data on users often is completed
for annual reports and/or for budget justification. More
importantly, the operations of information and service
provider organizations ensure ongoing feedback from us-
ers. By definition, however, this data on users and on their
feedback is not representative. Actions by provider organi-
zations in the aggregate do not represent the totality of po-
tential responses to user needs for technical and manage-
rial information and services. Put another way, the needs
of the user firms cannot be inferred from their use of dif-
ferent provider institutions, even if an appropriate sampie
of provider institutions could be determined and surveyed.
Moreover, the number and type of individuals as providers
cannot be estimated, much less located, whether they op-
erate alone or are housed in a provider institution. Thus,
any study of institutional providers without individual
providers would be inaccurate.

Limitations of Published Data

The published data from secondary sources has signif-
icant limitations: representativeness, timeliness, uneven-

ness, and potential for misunderstanding. The number of
respondents from the states and from provider institutions
was too small to be representative of their respective popu-
lations. Reports containing desired data were available
only from provider institutions. With one exception, the
reports reflect experience with small firms, not the overall
needs of such firms for technical and managerial informa-
tion and assistance. Where data scts are available in pub-
lished form (e.g., annual reports) or unpublished form, there
is an unevenness across sources in the categories used for
types of information and services and for types of users
served. Finally, there is a lack of clarity in some instances as
to whether users are end-users or intermediary providers
and, thus, the potential for misunderstanding exists.

Nature of Data Collected from Primary Sources

Framework

Before beginning interviews with representatives
from the user and provider communities, it was necessary
to consider the range of potentially significant variables in
the three areas: nature of information and services, nature
of firms assisted, and nature of providers.

Nature of Information and Services

The information and services fall into two broad cate-
gories, technical and managerial, each of which has sub-
categories. Technology information and services covers
products, processes, and materials, as well as scientific ad-
vances and technological breakthroughs. Managerial in-
formation and services included business organization and
startup; business operations; finance; inventory control;
production; distribution; marketing; exporting; patents
and other intellectual property rights; licensing opportuni-
ties, processes, and matchmaking; R&TD procurement
opportunities and processes; and training and retraining.

Nature of Firms Assisted

Firms assisted have at least six variables with potential
significance for the provision of information and services.
These include:

®m  Age—startup, fast growing, mature;

u  Size, within the 500 employee limit—very small,
mid-range, larger;

m  Geographic location—region of U.S., proximity
to major research and service institution {univer-
sity, federal laboratory), metropolitan/nonmetro-
politan;

Type—R&TD intensive vs. R&TD plus production;

m  Funding sources—all federal, mostly federal, less
than half federal;

m  Leadership—scientist, engineer, or technologist
vs. business manager;

Nature of Provider

Providers have at least ten variables with potential sig-
nificance to the provision of information and services to
technology-based small firms. These include:

®  Organization vs. individual who happens to be
within an organization;



Location—universities and other academic insti-
tutions, federal laboratories, professional associ-
ations and scientific and engineering societies,
other similar firms, state and local governments
(directly through their agencies or indirectly
through institutions they created);

Age—startup vs. mature;
Size of provider unit and backup in total institution;
Range of assistance provided (see categories un-

der characteristics of information and services
provided);

Funding sources—all federal, mostly federal, less
than half federal;

Cost to users—{free, low fee, full recovery fee;

Extent of information and services provided by in-
dividual or organization itself and/or backup insti-
tution —electronic data base (on-line or with per-
sonal assistance); inquiry/referral (to individual
or organization); inquiry/response (to network
members through electronic mail feature); net-
work contacts; publications and reports; one-on-
one assistance (centrally provided and/or by field
agent); subscriber-provided publications and re-
ports (specific response or regularly issued), and/
or research and technical analysis backup;

Mode of information and services provided, e.g.,
publications, electronic data, phone assistance
(with or without 800/900 number); at provider of-
fice and/or on user site; and

Proportion of users that are end-user technolo-
gy-based small business firms vs. intermediaries that
are providers of information or services to them.

Limitations of Primary Sources

The collection of data from primaty sources also has
significant limitations. There are too many variables, and
the number of firms that can be interviewed without ap-
proval is insufficient and, necessarily, nonrepresentative.
At best, as with the secondary published data, the collec-
tion of data from such firms serves to support the refine-
ment of hypotheses regarding this topic.

Survey Methodology: Technology-Based Small Firms

Since the survey was tobe limited to nine respondents,
telephone interviews were undertaken. A protocol was de-
veloped with a limited number of questions (see Appendix
C). The time for the survey had been estimated at 20 min-
utes. However, discussions triggered by the questions
raised the average time to over 30 minutes.

Cne question was very extensive, involving what
amounted to an almost 400-cell matrix. The respondents
were asked to identify the types of organizations they had
used in the past five years for each of 18 categories of techni-
cal and managerial information and services. Twenty-one
types of organizations were provided, including “within own
firm” and “have not sought this information or service.”

The second question related to how the respondents
found out about the organizations or individuals from
which they finally got the desired information or service. The
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third question involved ranking by degree of helpfulness ten
approaches for accessing information and services.

The final two questions were more open ended. One
was directed at the issne of contacting individuals versus or-
ganizations; the other was aimed at lessons learned in access-
ing technical and managerial information and services.

It was determined that a random selection of technol-
ogy-based small firms would not be useful. Therefore, the
firms were selected from award lists of the federal Small
Business Innovation Research (SBIR) Program. All were
multiple winners and have received Phase IT awards; thus,
there is documentation that these firms are relatively so-
phisticated in technology development. Selection criteria
included distribution of awards among the major SBIR
funding agencies (i.e., DoD, DOE, HHS, NASA, and
NSF) and geographic distribution in order to ensure some
broad representation.

The firms surveyed had certain characteristics that may
not be shared by the universe of technology-based small firms
in the nation. Production is not the major activity of most of
the firms. None of the respondents volunteered that they are
looking for technologies to commercialize from universities,
federal laboratories, or other research organizations. Rather
they tend to develop their own technologies. Most of the
firms came into existence or became operational with
full-time employees in the past ten years. The firms varied in
size, but those with fewer than 50 full-time equivalent em-
ployees dominated. The survey results are on page 98.

Survey Methodology: Provider Institutions

Adetermination was made to identify a set of provider
institution categories and to interview by telephone repre-
sentatives of at least two institutions in each category. Ten
categories were selected (see Appendix E). A protocol was
developed for these interviews with a limited number of
questions (see Appendix D).

The telephone interviews were originally estimated to
take about 15 minutes. However, respondents raised the av-
erage elapsed time to about 20 minutes. The first question
identified 12 groups of institutions and individuals to which
the respondents’ organizations may be providing information
and services. Based on surveys (such as annual reports) or
personal impressions, respondents were asked to determine
what percentage of users come from each group.

The second question listed 18 categories of technical
and managerial information and services and requested
that the respondents designate whether their organiza-
tions provide them. These are the same 18 categories asin
the survey of firms (see also Appendix C).

The third question involved whether the orgamzatlon
used any of ten approaches to provide information and ser-
vices. While the approaches were the same as in the user
survey, in that survey, they were ranked by degree of help-
fulness to the firms.

The fourth question related to the operation of the
provider organization and the extent to which it was reac-
tive or proactive. The final question paralleled that of the
user survey. It was open ended and was directed at lessons
learned in providing technical and managerial information
and services.



Organizations were selected to maximize diversity
across and within the ten provider groups. Lists of
providers were collected from intermediary organizations,
federal agencies, and the author’s files.

The selected providers had certain characteristics that
may or may not be similar to those of all provider institu-
tions, a group about which not a great deal is known.

Some of the institutions surveyed provide technical in-
formation and services; others offer managerial assistance;
still do others both. Some provide such assistance in all
technical areas or in all managerial areas, while others
work in only part of an area. Of particular interest is the
fact that many organizations have evolved to include more
categories of either technical or managerial assistance,
and some have combined both kinds of assistance. An ef-
fort was made to exclude organizations that provide infor-
mation and services only to members.

Hypotheses of the Study

Recognizing the limitations of the data, this working
paper is limited to issues of greatest potential importance
10, and impact on, future federal research and program ini-
tiatives in this area.

There were two basic underlying principles for the
study: First, general approaches may be more important
than the specifics of the user, the provider, and the assis-
tance provided. Second, these general approaches build on
the consensus lessons learned in the technology develop-
ment, transfer, and use process and in the innovation pro-
cess (e.g., 20, 40, 46).

From these two underlying principles, several hypoth-
eses evolved that lend themselves to verification:

®  Users tend to query friends, associates, and ac-

quaintances as trusted “pointers” for referrals.

Individual referrers and providers tend to be more
important than the institutions that “house” them.

Definition of the real user need tends to be impor-
tant to the success of a provider’s response (even
if only a referral), a factor that increases in signifi-
cance when the user does not understand the true
nature of the problem or does not define it specifi-
cally.

As a corollary, a tailored response (or at least the
perception thereof) tends to be important to a
user’s need (i.e., “pull” mode not “push” mode).

First contact with a potential provider individual
or institution tends to be most significant in deter-
mining the ultimate success of assistance and the
perception of a user’s experience (i.e., the “gate-
keeper” issue).

An appropriate referral tends to be very impor-
tant in determining the efficacy of a provider from
a user’s perspective.

Providers that can offer or access a full array of
technical and managerial information and ser-
vices tend to be helpful to the user, even if the ini-
tial request was narrow and within only one area
(a technology problem may in fact be managerial,
and vice-versa).
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Other hypotheses evolved that were not as likely to
lend themselves to verification, given the primary and sec-
ondary data sources. Information from a larger sample
may provide the necessary support for verification or non-
verification. These hypotheses include:

= Ease in locating and accessing the appropriate in-
formation or service tends to be more important
than its cost.

Feasibility of implementation tends to be impor-
tant in determining user’s perception of provid-
er’s assistance.

Provider’s response does not ensure utilization of
the information or service, even if appropriate,
since other factors might intervene.

Provider institutions tend to be more successful
when they do not merely replicate or adopt ap-
proaches of other successful similar providers but
adapt such approaches to the unique circumstances
of their state or regions and to the firms they serve.

Survey Results

The interview results for the technology-based small
firms and the provider institutions are reported in four
parallel categories: providers accessed or users served; in-
formation and services provided; approaches to accessing
or providing assistance; and lessons learned. The user sur-
vey yielded information in two additional categories: find-
ing provider crganizations or individuals; and accessing in-
dividuals versus organizations as sources. These survey
results, as noted previously, should not be regarded as de-
finitive conclusions. Rather, they should be read as out-
comes or tendencies more likely to occur,

Technology-Based Small Firms

Providers of Information and Services

The 21 types of organizations listed as sources of tech-
nical and managerial information and services divide into
clusters. Four are part of the business community: man-
ufacturers and sales representatives, suppliers, customers,
and competitors. For this group of respondents, with their
R&TD rather than production orientation, these organi-
zations tend not to be approached, although customers
sometimes provide unsolicited suggestions. The five re-
search-oriented sources (e.g., universities, federal labora-
tories, and nonprofit research institutes) are among the
most utilized, as would be expected for this group of firms.

The respondents did not tend to distinguish between
federal agencies and federal laboratories and NASA cen-
ters. Thus, federal agencies scemed originally to be well
utilized. Further probing showed up this misunderstand-
ing, and, at least for this group of respondents, federal
agencies had to overcome two barriers: They are perceived as
too dependent on data bases rather than tailored, personal
services; and too oriented toward commercialization of fed-
erally produced or supported technology and, thus, less inter-
ested in the needs of an individual firm. Both these percep-
tions may be the result of the type of firms surveyed.

State and local governments, especially the former,
tend to be perceived as important sources of financial as-



sistance but not of technical or managerial assistance. All
governments appear to suffer to some degree from the fact
that peers are not providing information and services to
peers. Peer relationships have two components here: first,
there is the engineer-to-engineer or marketeer-to-mat-
keteer peer relationship; second, there is the businessper-
son to businessperson peer relationship. Governmental
staffers readily can overcome the first barrier; many can-
not overcome the second because they do not have private
sector experience, or not enough of it.

The next group of four providers consists of intermedi-
ary organizations (¢.g., trade associations, business associ-
ations, engineering or scientific societies, and professional
societies). Because of the nature of the respondent firms,
these sources are among the most used. There is significant
potential for peer-to-peer relationships. In addition, these re-
search and technology development oriented firms use the
journals, bulletins, newsletters, and other publications of the
organizations to keep abreast of developments.

The final group of four types of provider organizations
involves consultants, financial advisors, accountants, law-
yers, and other similar professionals. Since all of these
firms receive federal funds and many have venture capital
investors, financial, auditing, and managerial advice tends
to be sought or provided on an unsolicited basis.

Information and Services Provided

The respondents indicated a greater need for assis-
tance in seven managerial categories: finance; marketing;
exporiing; patents and other intellectual property rights;
licensing opportunities, processes, and maichmaking; and
R&TD procurement opportunities and processes. The last
category was added after the first two interviews.

Since these firms are somewhat established, assistance
in organization and startup and in operations are not needed.
Issues related to inventory control, production, and distribu-
tion are relatively unimportant because these firms are en-
tirely or predominantly R&TD oriented. To the extent that
producis are manufactured, they tend to be in small runs that
do not fend themselves to extensive autornatiorn. On the oth-
er hand, the research the firms are doing may relate to ad-
vanced manufacturing process technologies.

While, on the whole, these firms are not very large,
they do depend on skilled, technical staff at all tevels. The
issue of training and retraining appears to be more a func-
tion of localized labor markets. Thus, with the geographic
distribution of the firms, response to this question was un-
even and not instructive.

Finding Provider Organizations or Individuals

Respondents were given five choices as to how they find
out about the provider organizations or individuals, Four
choices were highly rated, with strong similarities in the rank-
ing order among the respondents. In descending these were:

®  Prior experience with them;

m  Friends or business and professional colleagues,
who pointed you in the right direction;

m  Being referred by another provider organization
or individual originally contacted; and

m Printed matter received.

Since only one of the respondent firms directly accesses
external data bases, this category was not rated. More signifi-
cantly, as noted in response to another question, these firms
tend to prefer inquiry/response or inquiry/referral systems
with personal services rather than the relatively “depersonal-
ized” online data bases. This was unanticipated, due to the
data base sophistication of the firms’ staffs.

Under the “other” category was mentioned financial
advisors, accountants and auditors, and lawyers who re-
ferred the firms to appropriate information or services.

The respondents were asked how many referrals it
tended to take to get to the organization or individual with
the desired answer. In general, those surveyed expected to
find the information or arrange for the service with no
more than three referrals. In exceptional circumstances,
that number could be significantly larger.

Approaches for Accessing Assistance

One set of questions had to do with how the respon-
dents access information and services. They were asked to
rate ten broad approaches as very helpful, somewhat help-
ful, or not helpful.

The one-on-one visit approaches (at the firm’s site,
off-site, such as at the provider’s office, or another loca-
tion) had the highest rankings, as anticipated. Clearly, this
applies more to services than information. The other two
approaches with a significant number of very helpful rank-
ings were: telephone or written inquiry/response or inqui-
ry/referral systems; and magazines, journals, bulletins,
handbooks, or other reports or printed matter.

Conferences and workshops, and classes and seminars
are considered somewhat helpful. Videotapes, films, tele-
vision, or other video materials fall between somewhat
helpful and not helpful, possibly due to the limited offer-
ings for the types of firms. Online data bases generally are
rated not helpful, as discussed above. For the categories of
exchange of researchers and of joint research projects,
there was no experience to rate.

Individuals versus Organizations as Sources

Respondents were asked whether they tend to contact
individuals they know or have heard about or organizations
they think should have the answer. Finding and contacting
appropriate individuals clearly is the driving force. The re-
spondents did not consider important the specific organiza-
tion or type of organization where the individual was located.

Lessons Learned

The responses to this open-ended guestion regarding
lessons learned in accessing technical and managerial in-
formation and services are similar to those for technology
transfer and commercialization. Among the lessons stated or
implied by two or more respondents include the following:

8 Individual sources tend to be preferred to institu-
tional sources (person-to-person contact).

m  Technology questions appear to be easier to re-
spond to than managerial ones (which may have
much to do with the fact that most respondents
are scientists or engineers and that they should be
able to describe their technical problems more
precisely than their managerial ones).



Personally provided information or services tend
to be preferred over data bases, printed matter,
and video materials (person-to-person contact).

Receipt of the information or service as an indi-
vidual tends to be preferred over a group setting
{person-to-person contact).

On-site receipt of technical services tends to be
preferred (i.e., tailored response), but there are
many exceptions (e.g., advanced factory floor ex-
periment at another firm, unique facilities or
equipment at a university or federal laboratory).

Some individuals and institutions are better able
to tailor responses to the needs of the firm, but
the firm has the responsibility to be specific about
the problem or issue.

Many organizations are not large enough and/or
do not have sufficient backup support to respond
appropriately; the real issue is whether they can
provide a referral to a more appropriate provider.

One-stop, multi-service centers which provide
technical and managerial information and services,
backup research, facilities, and equipment, a net-
work of contacts are inherently preferable to the re-
spondents because of the time they may save.

Provider Institutions

Users of Information and Services

The 12 types of organizations listed as users of techni-
cal and managerial information and services cover a broad
range of groups. There is a considerable overlap between
these 12 types of users and the 21 types of providers in the
user survey. Nine types of user organizations are essential-
Iy equivalent to 15 of the 21 types of providers.

The range of groups includes: small firms and large cor-
porations; universities, federal laboratories, and nonprofit re-
search institutes; federal, state, and local agencies; interme-
diary associations representing various sectors; consultants,
financial advisors, auditors, lawyers, and other similar profes-
sionals; and foreign organizations and individuals.

By their nature, most of the provider organizations sur-
veyed assist users in the private sector. Other user groups
were represented, however, particularly the three categories
of research institutions, an indication of one research organi-
zation helping another. For some providers, foreign organi-
zations and individuals represent another type of user group.

With most of the providers, the users tend to be small
firms more than large corporations. There is a much great-
er number of small businesses, and they also tend to seek
outside assistance more often than large corporations.
Large corporations appear to be more interested in tech-
nology transfer for commercialization and in joint research
efforts. The respondent technical information and service
providers were aware that virtually alt small-business users
were from technology-based firms. The same cannot be
said for managerial information and assistance providers,
since the data available did not necessarily indicate the
technology intensiveness of the firms.
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Information and Services Provided

Organizations with the capacity 1o offer technical in-
formation and services tend to provide support in all four
substantive categories: product development, manufac-
turing process technologies, materials, and scientific ad-
vances and/or technological breakthroughs. The level of
support and the range of areas vary. For example, man-
ufacturing technology centers obviously are strong in man-
ufacturing process technologies, but may be relatively
weak in product development.

There appears to be a greater diversity among
providers regarding the categories of managerial informa-
tion and services. Small business development centers are
strongest in organization and startup, and in business oper-
ations. Originally oriented to the service sector, they are
tending to expand their capacity to support the operations
of manufacturing enterprises {e.g., inventory control, pro-
duction, distribution, and marketing). More specialized ar-
eas, such as exports, intellectual property rights, licensing
opportunities, processes, and matchmaking, and RT&D
procurement opportunities and processes, are more likely
to be the strengths of university-based centers. State and
local government agencies also are active in R&TD procure-
ment opportunities and processes, particularly for the federal
SBIR program, and in training and retraining activities.

Approaches for Providing Assistance

Provider institutions were requested to identify, from
among the same ten choices as in the user survey, the ap-
proaches they used to provide information and services,
and to rank the choices in terms of frequency of use.

Telephone responses to outside inquiries, one-on-one
visits at the provider’s office, and provision of printed mat-
ter were mentioned most frequently by virtually all the re-
spondents. Convening conferences and workshops and
conducting classes and seminars were activities appropri-
ate to governmental agencies and intermediary organiza-
tions. Organizations that provide technical services often
make site visits to firms for one-on-one assistance. Some of
these organizations have the equivalent of engineering ex-
tension “circuit riders.” Exchanges of researchers and
joint research projects are fostered by federal laboratories
and centers and by industry-university cooperative re-
search centers and their equivalents, Approaches such as
video materials and online data bases do not appear with
great frequency, but they are considered to be productive
uses of resources by institutions providing them.

With the exception of intermediary organizations (i.e.,
trade associations and scientific and technical societies),
the respondents are not membership organizations. The
remaining provider organizations tend to seek firms that
could use their information or services. In most instances,
however, a general marketing approach is used, such as
mailing brochures or maintaining an exhibit booth at meet-
ings. In other situations, such as the engineering extension
“circuit riders,” a targeted outreach approach is used.

Lessons Learned
As in the case of the user survey, the “lessons leamed”

responses of the providers of technical and managerial infor-
mation and services are similar to those in technology trans-



fer and commercialization. Among the lessons stated or im-
plied by three or more individoals surveyed include:

m  Providers understand users’ preference for per-
son-to-person contact, with individually provided
assistance to an individual user at the user’s site
tailored to the user’s specific needs, although they
usually are constrained by mission objectives or by
personnel or fiscal resources from adhering to
those preferences.

Ability to respond and provide appropriate informa-
tion and services, whether technical or managerial,
is dependent initially on the users’ capability to de-
scribe problems fairly precisely and narrowly.
Many organizations are not large enough and/or
do not have sufficient backup support to respond,
but they can be successful if they provide a more
appropriate referral.

A one-stop, multi-service center, which provides
technical and managerial information and services,
backup research and facilities and equipment, and a
network of contacts, is inherently preferable be-
cause of its integrated approach, its potential for a
timely response, and its productive use of resources.

Implications for Federal Research
and Program Initiatives

Framework

This section reviews some preliminary, tentative im-
plications from the analysis of the user and provider sur-
veys. These implications are directed primarily to federal
government research and program activities. In this in-
stance, however, federal initiatives cannot be undertaken
in a vacuum. They would be dependent on the information
and service providers, their intermediaries, and funders,
including state and local governments.

Moreover, these implications are based on assump-
tions regarding federal government roles in undertaking
certain kinds of activities and stimulating activities by oth-
er organizations. For sources of information and services
to technology-based small businesses, these other organi-
zations would include provider institutions and their inter-
mediary organizations, as well as state and local govern-
ments and their public interest associations.

Assumptions

Federal Roles

As noted above, federal initiatives in this area would
be dependent on the providers of technical and managerial
information and services, their intermediaries, and fund-
ers, including federal, state, and local governments, all of
which have policy and program initiatives.

Broad appropriate roles of the federal government
need to be examined within this context. We suggest that
these broad roles come under the generic headings of stim-
ulating and facilitating activities by others and performing
some activities directly. Where possible, the role of stimu-
lating and facilitating activities by others is preferred by
most clientele of federal initiatives.
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These assumptions suggest four operational roles for
the federal government, given the context and institution-
al environments within which they will operate. These four
roles include:

= Strengthen the institutional capacity of these public
interest associations and intermediary organiza-
tions, whose constituent members provide the in-
formation and services to firms and/or whose mem-
bers support provider institutions in that activity.
Systematize and accelerate the development and
diffusion of knowledge and experience in provid-
ing such information and services and/or in sup-
porting the institutions that undertake that assis-
tance.

Identify and fill gaps in this knowledge and experi-
ence, including information about users,
Facilitate networking among providers of such in-
formation and services, among their intermedi-
aries, and among supporters of that assistance.

Target Audience for Federal Initiatives

A simplistic model of the system of supplying informa-
tion and services to such firms would be: users - providers -
funders. As in the case of most models of human and insti-
tutional behavior, reality is more complicated.

Users, the technology-based small firms, may belong
to intermediary organizations that provide information
and services, e.g., trade associations, scientific or engi-
neering societies, or professional associations. As a mem-
bership service, most of these intermediaries provide only
referrals, a task done more indirectly through newsletters
and journals than directly through inquiry/response systems.

Providers of technical and managerial information
and services include a range of institutions, including fed-
eral, state, and local governments. Most of these providers
have their own intermediary organizations, which can
serve two important functions: the exchange of informa-
tion on their experiences (i.e., what works under what con-
ditions and why and the maintenance of a network of con-
tacts. For example, university-based providers have the
National Association of Management and Technical Assis-
tance Centers; small business development centers, the
SBDC Connection; federal laboratories, the Federal Labora-
tory Consortium and its Clearinghouse; and state and local
governments and their public interest associations.

These intermediaries tend to be membership organi-
zations, and the information and service functions are pro-
vided within the dues structure or through a separate sub-
scriber fee. In some cases, the intermediary is a federal
entity {e.g., the FLC Clearinghouse) or is supported in whole
or in part by federal monies (e.g., the SBDC Connection).

In considering the role of the federal government in
stimulating innovative activitics by others, one must distin-
guish between the beneficiaries and the providers. Ulti-
mately, the federal interest is in all businesses and benefi-
ciaries, both large corporations and smail firms that
potentially could benefit from new technology-based prod-
ucts, better manufacturing process technologies, new materi-
als, and scientific advances and technological breakthroughs.



Providers of assistance could be considered beneficia-
rieg, but only in the sense of rccciving federal support to
serve the ultimate users. In the context of the assumptions
made here, these providers of assistance and their organi-
zational network and supporters are the target audience
for federal activities. This audience includes state and lo-
cal governments because they are direct providers of assis-

tance and fund program initiatives.

Subject Focus of Federal Initiatives

The same federal programmatic and legislative con-
text also affects the suggested subject focus for any initia-
tive. Program initiatives by state and local government, infor-
mation and networking programs by provider intermegliaries,
and program contact names should be the focus.

At the federal tevel, additional attention need not be di-
rected at resource directories of scientists, engineers, and
management experts, and data bases of research in progress,
scientific advances, technological breakthroughs, and tech-
nologies available for licensing. The resources tend to be
developed by the providers and their intermediaries, and
many of them exist through the federal government (e.g.,
NTIS, FLC). This is not to imply that strengthening these
federally supported data bases is not an ongoing task.

In addition, there is a need to better understand the
processes by which technology-based small firms access
technical and managerial information and services from
provider organizations. Little information is available
from the firms’ perspective on what kind of information is
sought from which kinds of provider institutions and how it
isprovided. Additionally, there is a need to know how satis-
fied the users are with each type of provider, information
or service, and mechanism used. Support of this research
effort is most appropriate at the federal level because of
the distributed benefits of the results.

Funding Levels

Implementation of new federal program initiatives in
this area are not expected to be very expensive, especially
since they are intended to build on existing capacity. It is
assumed, therefore, that the major expenditures in the
long term would be grants and contracts rather than feder-
al agency salaries and related staff expenses. This does not
imply that some federal initiatives cannot or shonld not be
within these agencies.

Potential Initiatives

Based on these assumptions and the user and provider
surveys, there appear to be important niches for the federal
government to expand into in order to make a cost-effective
contribution to the growth of the country’s industrial health
and competitiveness and its place in the global economy.
These niches flow from the composite of the stimulating and
facilitating activities under the four roles noted above.

Strengthen Institutional Capacity

State and local governments provide technical and
managerial information and services and fund other
provider institutions (e.g., public university-based engi-
neering extension programs). The associations represent-
ing these governments operate clearinghouses on these
state and local program initiatives.

The findings from a report on clearinghouses (see
page 49) are instructive for potential federal initiatives.
That report states:

The economic development-related clearing-
houses that do exist are underfunded, do not have
complete information (either not all programs are
included or not all desired information has been col-
lected on each program), and may not have the in-
Tormation antomated (much less accessible on-line).

In addition, the information collected by one
organization may overlap that coflected by anoth-
er. Finally, there is no commonality of categories
of information collected by each organization
both among state or local programs and, thus,
analysis of program initiatives across levels of gov-
ernment is extremely difficult.

A somewhat similar situation exists with the providers
and their intermediary organizations. To the extent that
there are any “clearinghouses” of information about
providers, they are embryonic (e.g., SBDC Connection)
and/or contain limited information (e.g., NAMTAC).
Moreover, for most groups of providers, the intermedi-
aries provide referrals using their staffers’ anecdotal expe-
rience, if they provide any assistance at all.

Thus, little is known about cach group of provider insti-
tutions and about what they provide to technology-based
small business users, the characteristics of the firms they
serve, how they provide information and services, and the
feedback they receive. On this basis, the findings regarding
the public interest association clearinghouses apply to the in-
termediary organizations, except that the public interest as-
sociations are further along in their efforts.

The implications for potential federal government ini-
tiatives would include the following.

m  Strengthen the capacity of intermediary organiza-
tions to improve their assistance programs by pro-
viding extramural funds to support enhanced data
collection, organizations, and automation by pub-
lic interest associations and intermediaries repre-
senting providers, including selected information
on state and local programs and provider assis-
tance programs, more detailed case examples,
and assessment studies.

®  Use the leadership and convening powers of a
lead federal agency to work with these associ-
ations and intermediary organizations to reduce
overlap in collecting data (but sharing informa-
tion about the structure of the data sets)and to in-
crease where appropriate commonality of infor-
mation on each of the two groups of data (state
and local initiatives and provider assistance pro-
grams), to provide a mechanism to link informa-
tion across data bases.

Systematize and Accelerate the Development
and Diffusion of Knowledge and Experience

At the present time, there is no agency with responsi-
bility for research on the technology development and
commexcialization process, within which is research on the
issue of sources of information and services by technolo-
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gy-based small firms. At one time, such research might
have been supported by the National Science Foundation.
There is limited research activity by individual agencies,
but it is necessarily focused on their own operational mis-
sions (e.g., EDA, SBA). Thus, over the next few years, the
opportunity exists to collect information on SBDCs
through federal support of the SBDC Connection, but not
about NAMTACs member institutions.

No agency has the oversight role on behalf of the fed-
eral interest in this issue. The newly created Clearing-
house for State and Local Initiatives on Productivity, Tech-
nology, and Innovation in the Department of Commerce
has a mandate to address state and local government pro-
grams and activities. A parallel mandate for non-
governmental provider institutions and their intermedi-
aries does not yet exist.

The implications for potential future government ini-
tiatives would include the following.

m  Support through exiramural awards research on
sources of technical and managerial infermation
and services by technology-based small firms

m  Support through extramural awards expansion of

existing data collection and analysis efforts related
to the processes by which provider institutions un-
dertake their assistance to the users and through
which state and local governments support this
provision of assistance.

Identify, document, and disseminate through a
lead agency information on federal programs and
activities that complement state and local govern-
ment initiatives and provider institutions’ activities
in this area (e.g., NTIS, FLC).

Identify and Fill Gaps in Knowledge and Experience

As noted immediately above, there are major and mi-
nor gaps in information about state and local programs and
the activities of provider institutions in this area. Another
major gap exists in the assessment of the efficacy of these
programs and activities. (See, for example, 30, 37.)

Some assessments do exist, usually as self-assessments
performed by academic researchers. These assessments,
with few exceptions, are limited to how well the provider
institutions are serving the firms. Moreover, there is virtu-
ally no agreement on appropriate assessment methodolo-
gies. This information would be useful to state and local
governments as providers and funders as well as to provid-
ing institutions. The intermediary organizations, including
the public interest associations, could use this information
to assist their members.

The implications for potential federal government ini-
tiatives would include the following:

Support through extramural awards research on
assessment methodologies appropriate  for
providers of information and assistance to technolo-
gy-based small firms and disseminate the results to
praviders through their intermediary organizations.

Initiate through extramural awards research on
other priority gap-filling needs identified by an
advisory mechanism (temporary or permanent) of
users, providers, and funders (including the feder-
al government).
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Facilitate Networking

The success of new federal research and program ini-
tiatives in this area will depend in great part on coopera-
tion among federa! agencies and hetween them and public
interest associations representing state and local govern-
ments and intermediary organizations representing the as-
sistance providers.

Interagency coordination would involve agencies that
provide information and services and fund organizationsto
do so (e.g., NASA and its Technology Utilization Pro-
gram), as well as those that only provide information (e.g.,
NTIS). Funders of outside research (e.g., NSF) also would
be involved. This coordination would help ensure a com-
prehensive federal response that would complement the
programs and activities of state and local governments and
of provider institutions.

The federal government can minimize its investments
and increase its probability of success if it coordinates its
efforts with the ongoing programs and activities of the
state and local government associations. The same level of
coordination with the intermediary organizations is desir-
able for the same reasons, although these organizations
tend to be less further along in their ability to provide in-
formation to members. Through such cooperation, the
federal povernment would increase the probability that its
efforts complement and reinforce those of organizations
and institutions to which technology-based small firms
turn for assistance.

The implications for potential future federal initia-
tives would include the following.

= Convene, through a lead agency, representatives
of these public interest associations and interme-
diary organizations as well as federal agencies to
exchange information on programs, activities, and
contact names in this area.

Foster the creation of a network of these repre-
sentatives to stimuiate ongoing communication
and to facilitate referrals among them.

SUMMING UP

The potential for future federal research and program
initiatives in this area appears to be limited in no small part
by a lack of understanding of how important the issue is.
Federal, state, and local governments and private funders,
as well as the provider institutions, have not undertaken
comprehensive research on the users’ perspective of tech-
nical and managerial information and assistance pro-
grams. The few reports that do exist could provide the be-
ginnings of a comprehensive baseline effort to serve all
providers and funders.

In addition to this research effort, more attention
needs to be directed at understanding how provider insti-
tutions operate. Finally, there needs to be strengthened
capacity of intermediary organizations representing the
state and local governments and the providers to under-
take dissemination and networking,

Inall of these efforts, there is a federal interest in con-
tributing to the nation’s economic health and international
competitiveness through the strategic investment of staff
time and outside awards. In the long term, the federal gov-



ernment benefits because large corporations and small
firms, especially those that are technology based, are the
ultimate beneficiaries.

Implications for the Clearinghouse

Introduction

This section reviews some preliminary implications
from the analysis of the provider and user surveys for the
design and operations of the Department of Commerce
Clearinghouse for State and Local Initiatives on Produc-
tivity, Technology, and Innovation. As noted in the pre-
vious section, these implications are necessarily tentative
because of the data limitations.

These implications flow directly from those for federal
research and program initiatives. This section translates
those suggestions, where appropriate, to the Clearing-
house. The implications were based on certain assump-
tions regarding the roles of the federal government in un-
dertaking certain kinds of activities and in stimulating
activities by other organizations. The other organizations
would include institutions that provide technical and man-
agerial information and services to technology-based small
firms and their intermediary organizations, as well as state

and local governments, which provide and fund such assis-

tance, and their public interest associations.

The discussions at the seven focus group sessions, the
five “thinker sessions” and the two review sessions of the
papers, provided additional context to this section on im-
plications for the Clearinghouse. Of particular importance
is the consensus that was emerging on the issue of initial
audience and subject focus.

Assumptions

Clearinghouse Roles

The previous section suggested that most clientele of
federal initiatives prefer that the government stimulate
and facilitate actions by others rather than undertake di-
rect federal activities.

These assumptions suggested four operational roles
for the federal government and, by inference, for the
Clearinghouse. These four operational roles include:
strengthen institutional capacity; systematize and acceler-
ate the development and diffusion of knowledge and expe-
rience; identify and fill gaps; and facilitate networking.

Target Audience for the Clearinghouse

In the previous section, the target audiences for feder-
al initiatives in this area were shown to be intermediary
organizations representing providers of technical and
managerial information and services, state and local gov-
ernments and their public interest associations.

A consensus evolved that the Clearinghouse should
serve federal agencies and state and local governments
and their associations. This consensus was basedboth ona
reading of the appropriate section from the Omnibus Trade
and Competitiveness Act of 1988 and its legislative history
and on the resources available to the Clearinghouse in the
short term.
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On this basis, it is suggested that this consensus position
be adopted for the initial operations of the Clearinghouse. A
focused effort on the intermediary organizations would be
delayed until either the initial phase is complete or additional
resources are made available to the Clearinghouse.

Subject Focus of the Clearinghouse

The subject focus detailed in the previous section re-
mains unchanged in principle. However, information and
networking programs by intermediaries representing
provider institutions other than those supported by state
and local initiatives would necessarily be deferred to a lat-
er phase. Thus, the focus would be on program initiatives
by state and local governments, information and network-
ing programs by the public interest associations, and pro-
gram contact names in governmental organizations and in
public interest associations.

The section on suggested federal initiatives also out-
lined the need io better understand the processes by which
technology-based firms access technical and managerial
information and services from provider organizations. Since
state and local governments provide and fund such assistance
of the provider institutions, this need is still appropriate in
the initial phase of the Clearinghouse’s operations.

Funding Levels for the Clearinghouse

The statement made in the report on clearinghouses
(page 49) regarding funds is appropriate here also. It reads
as follows:

In the absence of information to the con-
trary, the authors of this paper have assumed
that the existing budget level of the Clearing-
house ($250K /year)is not fixed, and might be in-
creased if a strong programmatic case should be
made. It further hasbeen assumed that the per-
centage mix of intramural expenditures for staff
salaries and related staff expenses and of extra-
mural grants and contracts also is not fixed.
Apgain, this might be changed if a strong case
should be made.

Potential Initiatives for the Clearinghouse

The framework for a special niche for the Clearing-
house, suggested in the section on potential federal re-
search and program initiatives, is based in large part on the
recognition that other federal agencies and the state and
local government associations have a number of activities
in the technology-based economic and business develop-
ment arena. Thus, stimulating and facilitating additional
activities by these associations and agencies would be a
cost-effective approach to achieve the goals for the Clear-
inghouse stated in the legislation.

This emphasis on the activities of other federal agen-
cies and public interest associations is not an end in itself,
merely a means to accomplish the Clearinghouse’s opera-
tional roles and supplement its limited resources. In addi-
tion, stimulating and facilitating activities of others would
permit the Clearinghouse to move more quickly beyond
the initial target audience to address the needs and oppor-
tunities of nongovernmental provider organizations and



their intermediary organizations, all in the service of the
large corporations and small firms.

The suggested niche for the Clearinghouse is orga-
nized under the same four operational roles of the federal
government noted above.

Strengthen Institutional Capacity

Because of the need to limit the initial activities of the
Clearinghouse, the suggestions for potential federal gov-
ernment initiatives must be modified. Thus, the specific
implications for the initial phase of the Clearinghouse
would include the following:

m  Strengthen the capacity of public interest associ-
ations to improve their assistance programs to
members and federal agencies by providing extra-
mural funds to support enhanced data collection,
organization, and automation, including selected
information on all state and local programs that
provide information and services to technolo-
gy-based small firms or that fund other institu-
tions to do so, more detailed case examples on these
programs and activities, and assessment studies
where publicly available.

Use the leadership and convening powers of the
Clearinghouse to work with these associations to
reduce overlap in collecting data (but sharing in-
formation about the structure of the data sets)
and to increase where appropriate commonality
in selected categories of information on each
state and local initiative to provide a mechanism
to link information across data bases.

Systematize and Accelerate the Development
and Diffusion of Knowledge and Experience

The initiatives suggested for the federal government
under this operational role need to be adapted to the
Clearinghouse limitations. On this basis, the implications
for the initial phase of the Clearinghouse would include
the following.

m  Determine the availability of funds from other

federal agencies or, if unavailable, use the Clear-
inghouse’s funds to support through extramurat
awards research on sources of technical and man-
agerial information and services by technolo-
gy-based small firms.

Support through extramural awards expansion of
existing data collection and analysis efforts re-
lated to the processes by which state and local gov-
ernment agency providers undertake their assis-
tance to user firms and through which state and
local governments support provision of assistance
through nongovernmental provider institutions.

Identify, document, and disseminate information
on federal programs and activities that comple-
ment state and local government activities in this
area (e.g., NTIS, FLC).

Identify and Fill Gaps in this Knowledge and Experience

The major and minor gaps cutlined in the section on
federal initiatives include references to providers of infor-
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mation and assistance, to be deferred to a later phase of
the Clearinghouse’s operation. Thus, the specific implica-
tions for the initial phase of the Clearinghouse would in-
clude the following.

»  Support through extramural awards research on
assessment methodologies appropriate for pro-
viders of information and assistance to technolo-
gy-based small firms in order for state and iocal
governments to improve the efficacy of their own
assistance programs and of their programs of sup-
port to provider institutional and disseminate the
results of such research to these governments
through their public interest associations.

Initiate through extramural awards research on
other priority pap-filling needs identified by an
advisory mechanism (temporary or permanent) of
representatives from the user, provider, and fed-
cral, state, and local government communities.

Facilitate Networking

Interagency and intergovernmental cooperation and
coordination will contribute much to the success of the
Clearinghouse and, at the same time, have the potential to
minimize the Clearinghouse’s own investments. The sec-
tion on federal initiatives included coordination with inter-
mediary organizations, an activity appropriate for deferral
to a later phase. On this basis, the specific implications for
the Clearinghouse would include the following.

m  Convene representatives of appropriate federal
agencies and of the state and local interest associ-
ations to exchange information on programs, acti-
vities, and contact names.

w  Foster the creation of a network of these repre-

sentatives to stimulate ongoing communication
and to facilitate referrals.

Clearinghouse Design and Operations

The programs and activities suggested for the Clearing-
house in this section are relatively small in their demand for
staff and extramural resources compared to programs and
activities driven by substantive issues other than sources of
information and services by technology-based small firms.

Clearly, the necessity to implement the Clearing-
house in phases implies the need for flexibility in planning
and implementing various potential program directions.
Although driven by a broad mandate but limited funds,
phased implementation within an overall strategic plan
permits amending this plan as circumstances change and
operational experience indicates a need for modifications.
Temporary task forces or a permanent advisory committee
composed of representatives of the user, provider, and
governmental communities would ensure continued ap-
propriateness of existing programs and priorities for po-
tential new directions.

Although this author would suggest that a focus on in-
termediaries should be part of the immediate next phase
{(in perhaps three to five years depending on resources
made available to the Clearinghouse), it is recognized that
many other priorities may emerge before that time.



Summing Up

The potential for the Clearinghouse is limited in part
by the resources made available to it and by a lack of under-
standing of the importance of some of the issues the Clear-
inghouse ultimately must address. One of these issues is
the sources of technical and managerial information and
seIVIces used vy lecnnology-pased smatt firms and their ex-
periences with these sources and with their mechanisms
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for providing such assistance. A comprehensive research
effort in this field, a documentation of case examples, and
a compendium of assessment efforts would assist federal,
state, and local governments both as assistance providers and
as funders of provider institutions. The Clearinghouse has an
exceptional opportunity for a cost-effective strategic invest-
ment of staff and extramural resources to make a major con-
trbution in this area that will contribute to the nation’s eco-
nomic health and international competitiveness.



Appendix A
State R&TD-Based Business and Economic Development Strategies

Categories of State Investment of Funds and People
Leadership/Convening

Development, articulation, and implementation of an
integrated approach (e.g., Pennsylvania, New York).

Creation of state advisory body with representatives
from the government, academic, federal 1abora-
tory, industry (especially small business that is
generally underrepresented), finance, and work-
force communities (e.g., Colorado).

Creation of a research and technology development
(R&TD) subcabinet or interagency council (e.g.,
Colorado, Florida, Kansas)

Designation of an appropriate unit within the Execu-
tive Office of the Governor for continued over-
sight responsibility in the implementation of the
state’s integrated approach (e.g., Hawaii).

Conduct of an R&TD audit to determine what policies
and programs are in place that affect R&TD for
economic and business development (e.g., taxpol-
icies, procurement regulations); to this author’s
knowledge, no state has performed such an audit.

Technical and Business Information and Services

Creation of a one-stop multiservice center that in-
cludes such information and services on an inte-
grated basis among its roles and responsibilities
(e.g., Utah, Ohio).

Orientation conferences or workshops in areas re-
lated to R&TD, such as proposal preparation,
government procurement, patenting and licens-
ing (e.g., Michigan).

Entrepreneurship training and assistance (e.g., Penn-
sylvania).

Financial Assistance

Investment in innovative products or in technolo-
gy-based small business firms where permitted by
state constitution; seed and startup capital to
bridge gap between idea/prototype stage and tra-
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ditional venture capital funding sources (e.g.,
Colorado, Utah).

Public pension fund participation in private venture
capital pools and other capital formation pro-
grams to increase availability of venture capital in
state (e.g., Michigan)

Tax policies that foster R&TD, including policies that
promote technology-based small business firms or
capital formation for them (e.g., Montana).

State funding programs that leverage or match federal
funds, as in SBIR bridge financing (e.g., New
York, New Jersey) or SBIR proposal preparation
support (e.g., Oklahoma).

R&D Infrastructure

Industry-university cooperative research centers, uni-
versity-based advanced technology centers, and/
or centers of excellence, particularly with a specif-
ic technology transfer and commercialization
component {e.g., Arizona, Washington).

Research programs that support individual research
projects in universities and/or in private firms that
are intended to promote innovation and technol-
ogy development (e.g., Arkansas).

University policies that promote R&TD and coopera-
tive research with technology-based firms and
other collaborative or consulting relationships be-
tween individual researchers and such firms:

& Tenure and promotion criteria;

m  Patent and other intellectual property rights
policies;

B Access to facilities, equipment, specialized
research libraries.

8 University research foundations (e.g., Wash-

ington, Wisconsin).

Incubator operations (e.g., Georgia, Ohio, Pennsylvania)
and science parks (e.g., Arizona, North Carolina),
fostered or supported in whole or in part by state and
local government, often through universities.



Appendix B
Protocol for Telephone Survey of State R&TD Leadership

{your state) has an array of programs for
R&D-based economic and business development. This
is particularly true for assisting technology-based small
firms.

When (your state) made or is making decisions
regarding changing the mix of programs in its overall strat-
egy, obviously it considers the programs in place.

If a new program is to be created or an existing one
changed or eliminated, how docs your state go about de-
ciding to do so and what to do?

Convenes a task force or uses an existing umbrella or-
ganization representing all potentially affected insti-
tutions and sectors as well as intended users

Undertakes detailed analyses, possibly including sur-
veys or interviews of potential users and of other af-
fected communities

Reviews anecdotal evidence collected by policy board
members and policy and program staffs

Follows up on gubernatorial or legislative sense that
“something needs to be done”

Works with an “idea champion” to translate an idea into
appropriate program legislation and regulations

Analyzes programs in other states for their applicabili-
ty and potential to address needs or capitalize on op-
portunities

Does the same approach(es) apply for level of dollars
for a program? Yes No

If no, in what way is it different? For example, is
there more analysis or less analysis? Is it more detailed
or less detailed?

Once a decision is made to create a new program or
make major changes in an existing one, does the same ap-
proach apply to the program leadership as it determines
the operating details, e.g., procedures, criteria for provid-
ing assistance? Yes N

If no, in what way is it different?
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Appendix C
Protocol for Telephone Survey of Users

Asyou know, federal and state governments as well as
the private and nonprofit sectors spend a significant
amount of money to provide technical and managerial in-
formation and services to firms like yours. Yet, there are
almost no studies on where technology-based small firms
go for this information and service.

We know a lot about the types of providers of informa-
tion and services, who they serve, and how they go about
doing so. But without information from users like yourself,
we will be spending money poorly and allocating service
people to the wrong tasks.

The 1988 Trade and Competitiveness Act mandated that
the federal government conduct certain studies. As part of
one of these efforts, I have been asked to explore where
technology-based small firms like yours go to find techni-
cal and managerial information and services, as well as
what their experience has been with the organizations and
individuals in doing so.

I would like to spend about 20 minutes on the phone
with you to cover a number of questions. Can you take the
time now or shall we reschedule the call to a more conve-
nient time today or tomorrow/Monday?

First, I would like to ask you a few general questions
about the firm.

#  Does your firm conduct only research and tech-

nology development or are you also into produc-
tion? R&TD___ Prod

How long has the firm been in business? Years
Since

About how many full-time equivalent employees
do you now have? FTE___

Are you an SBIR winner? Y __ N
How many Phase Is have you won? #___
How many Phase IIs? #

In what year did you win your first SBIR award?
Year

What is the firm’s core technology area or areas?

Now on to the details of the questionnaire.

1. The first question is a long one and, unfortunately, lam
going to read you a list of 21 types of providers of technical
and business information and services. You may want to
get out a piece of paper and list them.

1. Within my own firm

2. Manufacturers representatives or sales presenta-
tions (specify large corporations or small firms)

3. Suppliers (specify large corporations or small firms)

4. Customers (specify large corporations or small

firms)
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5. Competitors (specify large corporations or small

firms)
University/college-based engineering or business
extension services (including SBDCs)

University/college-based research institutes or
centers

University or college departments other than
above

Federal laboratories

Nonprofit research institutes (e.g., Battelle, SRI)
Federal agencies

State or local agencies

Trade associations, e.g., manufacturing associ-
ation, tool and die association

6.

7.

8.

9.

10.
11.
12
13,

14
15.

Business associations, e.g., chamber of commerce

Engineering or scientific societies, e.g., ASPE,
ASME, ACS

Professional societies
Technical or managerial consultants

Venture capitalists, bankers, or other financial ad-
visors

Accountants, lawyers, or other similar professionals

Other individuals not associated with any organi-
zation listed above, e.g., friends, retirees

Not applicable: have not sought this information
or service

16.
17.
18.

19.
20.

2L

Now I will read off different types of technical and
managerial information and services you may have used. If
you used more than one organization for one technical or
managerial information or service, please also identify the
one used most frequently.

Also, please differentiate between your contacting an
institution or organization as opposed to an individual you
know or heard about who happened to be “housed” in that
organization.

For each of the following 18 categories of technical and
managerial information and services I will be reading off,
please think about (or look over) the list of organizations you
have heard (or written down) and tell me the organization or
organizations you have used in the past five years.

A. Technical information and services

1. Product development (new or existing) #
from provider list___

2. Manufacturing process technologies #

3. Materials #

4, Scientific advances and/or technological
breakthroughs #___

S. Other technical information or services
(please specify) #



B. Managerial information and services
6. Business organization and startup #_
7. Business operations # __
8. Finance #
9. Inventory control #_
10. Production #
11. Distribution #
12. Marketing #
13. Exporting #

14. Patents and other intellectual property rights
p :

Licensing opportunities,
matchmaking #

R&TD procurement opportunities and pro-
cesses #

Training and retraining #__
Other managerial information and services

(specify) #___

2. The next question relates to how you tend to find out
about the organizations or individuals from which yon fi-
nally got the information or services you wanted. I will give
you six possible answers and ask you to rank them.

Again, how did you find out about the organizations or
individuals which helped you;

15. Processes,
16.

17.
18.

1. From prior experience with them #___

2. From friends or business and professional col-
leagues, who pointed you in the right direction
#

3. From printed materials sent toyou #

4. From electronic data bases you access #___

5. Frombeing sent by another provider organization
or individual you originally contacted #__

6. From another source (specify) #

If you were sent by another organization or individual,
how many references does it tend to take to get to the orga-
nization or individual with the answer you want? #___

3. The next set of questions has to do with your experience
with the ways vou tend to access information and services.
What we will be discussing is the most helpful to you of the

and
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means of accessing technical and managerial information
and services.

I will read off 10 broad approaches for accessing such
information and services and ask you to determine wheth-
er that approach is:

Very helpful to you (V)
Somewhat helpful (S)
Not helpful, or (N)

You have no opinion (X)

The 10 broad approaches are:

1. Conferences and workshops

2. Classes and seminars

3. Magazines, journals, bulletins, handbooks, or
other reports or publications

4. Videotapes, films, television, or other video mate-
rials

5. Data bases directly accessed by you (inquiry/res-
ponse)

6. Telephone or written inquiry/response or referral
systems

7. One-on-one counseling at your firm’s site

8. One-on-one counseling off site, i.e., at the provid-
er’s office or another location

9. Exchange of researchers between your firm and a
university or federal laboratory

10. Joint research project at a university, federal labo-

ratory, or in another firm

Of the you rated “very helpful” (READ OFF
LIST), please rank order them if you can.

Would there be any difference in your answers be-
tween accessing information versus accessing services?

4 The last two gquestions are short and open-ended. In
general, do you tend to try to contact an individual you .
know or heard about or an organization which you consid-
er should have the answer? Why?

5. Finally, what major lesson or lessons have you learned
regarding accessing technical and managerial inferma-
tion and services?



Appendix D
Protocol for Telephone Survey of Providers

Asyou know, federal and state governments as well as
the private and nonprofit sectors spend a significant
amount of money to provide technical and managerial in-
formation and services to technology-based small business
firms. Yet, there are almost no studies on where such firms
go for this information and services.

Information regarding providers of information and
services like yourselves does exist, including types of
providers, who they serve, and how they go about doing it.
However, this information tends to be gathered by the
provider organizations but not aggregated or analyzed.

The 1988 Trade and Competitiveness Act mandates that
the federal government undertake several studies, including
one for which I am developing a working paper on providers
of technical and managerial information and services.

OPTION 1:
Your name has been suggested to me by

OPTION 2:
Your name has been selected because your orga-
nization is representative of one category of
providers of technical or managerial information
and services.

I would like to spend about 15 minutes on the phone
vith you to cover several questions. Can we take the time
now or shall be reschedule the call to 2 more convenient
time today or tomorrow/Monday?

First, I would like to ask you a few questions about
Four Gigainizaiioi.

What kind of information and services does your orga-
r zation provide?

How long has the organization been providing this in-
{ormation and services? Years___ Since

Has the mix of information and services changed since
your organization’sbeginning? Y__ N___If so,in what way?

About how many full-time equivalent employees do
7ou now have? FTE

Are your information and services open only to mem-
bers7Y__ N

Now on to the details of the questionnaire.

1. The first question has to do with broad categories of
organizations and individuals to which you provide infor-
mation and services. Based on your own surveys {e.g., for
your own annual reports) or your impressions if such data
is not available, what percentage of users come from the
following 12 groups?
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1. Small business firms? % Any breakdown be-

tween technology-based small firms and others?
Large corporations? %___

Universities and colleges? %_

Federal laboratories? %_____

Nonprofit research institutes? %___
Federal agencies? %____

State or local agencies? %__

Trade or business associations? %_____

Enginecering, scientific, or professional societies?
%

R N R

f—t
[=]

. Technical or managerial consultants; venture cap-
italists, bankers, or other financial advisors; ac-
countants, lawyers, or other similar profession-
als? %

Foreign organizations and individuals? %

Other individuals not associated with any organi-
zation listed above? %

11.
12

2. The next set of questions relates to the fypes of infor-
mation and services your organization provides. For each
of the following 18 categories of technical and managerial
information and services I will be reading off, please state
whether your organization provides them,

A, Technical information and services

1. Product development (new or existing)
Y__N__

2. Manufacturing process technologies
Y_N

3. Materials
Y N

4. Scientific advances and/or technological
breakthroughs
Y N_

5. Other technical information and services
(please specify)
Y_N

B. Managerial information and services

6. Business organization and startup
Y N

7. Business operations
Y_N

8. Finance
Y_N

9. Inventory control
Y _N__

10. Production
Y N_

11. Distribution
Y N



12. Marketing
Y N

13. Exporting
Y

14. Patents and other intellectual property rights
Y N

15. Licensing opportunities,
matchmaking
Y N

16. R&TD procurement opportunities and pro-
Cesses
Y N

17. Training and retraining
Y N

18. Other managerial information and services
(please specify)
Y N

processes, and

Of the categoriesyou noted (READ OFF LIST),
please rank order the top three most often requested by
technology-based small firms?

3. Next, I would like to inquire about the approaches
you use to provide information and services. I will read
off 10 broad approaches and ask you to identify which
Ones you use.

1. Conference and workshops
2. Classes and seminars

3. Magazines, journals, bulletins, handbooks, or
other printed materials

4. Videotapes, films, television, or other video mate-
rials

5. Databases directly accessed by some outside indi-
vidual or organization

6. ‘Ielephone response to an outside inquiry, includ-
ing referrals
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7. One-on-one counseling off site, i.e., at a firm’s
site or another location

8. One-on-one counseling at your office

9. Exchange of researchers between your organiza-
tion and a firm

10. Joint research project at your organization, a uni-
versity, a federal lab, or in a private firm.

Which of these 10 broad approaches do you believe
are most helpful to technology-based small business firms?

Of the approaches you use (READ OFF
LIST), please rank order them if you can in terms of fre-
quency of use.

(FOR ORGANIZATION PROVIDING BOTH IN-
FORMATION AND SERVICES) Would there be any dif-
ference in your answer between accessing information and
accessing services?

4. Does your organization respond exclusively to inqui-
ries or do you also proactively seekindividuals and organi-
zations which can use the information and services you
provide? Reactive __ Proactive __

(FOR MEMBERSHIP ORGANIZATION) What
type of marketing approaches do you use to elicit more re-
quests for information or services from your members?

From nonmembers?

5. Finally, what major lesson or lessons have you learned
regarding the provision of information and services to
technology-based small firms?



Appendix E
Categories of Provider Institutions Surveyed

State government agencies

Lacal gavernment agencies

Trade associations

Scientific/engineering societies
Academic-based technical assistance centers
Academic-based business assistance ceniers

Academic-based research and technology development
centers

Manufacturing technology centers

NASA centers

Federal laboratories
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To Promote American Business

The Omnibus Trade and Competitiveness Act of 1988 es-
tablished the Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation within the
U.S. Department of Commerce. The primary mission of
the Clearinghouse is to enhance nationwide awareness
and use of the many federal, state, and local initiatives that
seek to bolster the competitiveness of American busi-
nesses in world markets.

The Department of Commerce entered into an agree-
ment with the U.S. Advisory Commission on Intergovern-
mental Relations to develop a feasible and effective oper-
ating plan for the Clearinghouse. The plan recognizes that
a great deal of activity is under way to assist in promoting
and adopting federal, state, and local initiatives to enhance
the productivity, technology, and innovation of American
businesses. Therefore, the Clearinghouse has been de-
signed to reinforce these efforts rather than to replace or
duplicate them.

This booklet is one in a series of three Guides being
distributed by the Clearinghouse to acquaint users with
the variety of resources available—including national

clearinghouses that provide information and assistance on
productivity improvement, technology transfer, and busi-
ness innovation—and to encourage widespread contacts
among organizations and experts in these fields.
Comments and suggestions for improving the guide-
books—or about other Clearinghouse activities—are wel-
come. In addition to these guidebooks and other information
services, the Clearinghouse intends to provide policy analysis
to help federal, state, and local policymakers identify and im-
plement the most effective initiatives to stimulate business
productivity, technological advance, and innovation.
Inquiries should be directed as follows:

By phone: (202) 377-0826 or 377-2922

By mail:  Clearinghounse for State and Local
Initiatives on Productivity, Technology,
and Innovation

Technology Administration

U.S. Department of Commerce

Washington, DC 20230

How to Use This Guide

This guide summarizes 19 directories of programs and
initiatives undertaken by federal, state, and local govern-
ments to stimulate business competitiveness. The directories
vary considerably in the type of information and amount of
detail provided. The guide includes directories that (1) focus
exclusively on programs and resources that promote technol-
ogy-based development; (2) emphasize a single type of busi-
ness assistance, such as financial aid; (3) list development re-
sources available at universities; and (4) provide state-by-
state listings of small business assistance programs.

The directories are grouped into two bread cate-
gories—technology, research, and development; and gen-
eral business and economic development. A summary of
each directory describes the type and extent of mformation
provided; directory format; and cost and contact information.

Key Directory Features. A table following this section pro-
vides quick reference to the type of information in each di-
rectory. Specifically, the table identifies directories of
state programs involving:

Technology Assistance—information and specialized
services that focus on problems managers face in de-
veloping and implementing new technologies, such as
patent and legal information, invention evaluation,
and product testing.

Technology Research Centers—facilities that focus on a
particular area of research, generaily linked with a
university and/or a major state industry.

Research Parks—cluster of businesses often located

near a university to help link university and private
firms’ research activities.

Seed Capital Financing—early stage financing for
promising new and developing technological and in-
novative firms.

Other Financing Assistance—loans, royalty agreements,
tax credits, and other financing mechanisms to promote
the development of new and innovative businesses.

Incubators—facilities that nurture entrepreneurship
by providing managerial, technical, and secretarial
support to start-up firms.

Worker Training—programs that provide customized
training.

Business Assistance—programs of general assistance,
such as management counseling, accounting, and le-
gal advice.

Export Assistance—programs that promote interna-
tional trade capabilities of in-state firms, such as ex-
port financing, international market research, and
trade advice.

Case Studies—analysis of selected state programs.

The table also indicates directories that provide informa-
tion on federal resources and local initiatives, and high-
light business promotion activities by other countries.
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Other Financing Programs
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Case Studies
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Local Initiatives

Description of Foreign
Government Activities

Directories

1. Centers of Excellence: A Catalogue (National Aeronautics and
Space Administration and LFW Management Associates,
Inc., 1988)

2. Directory of Federal and State Business Assistance: A Guide for
New and Growing Companies (Center for Utilization of Fed-
eral Technology, National Technical Information Service,
U.S. Department of Commeree, 1988)

3. Directory of Federal Laboratories and Technology Resources
1986-1987: A Guide to Services, Facilities and Expertise (Cen-
ter for Utilization of Federal Technology, National Technical
Information Service, U.S. Department of Commerce, 1986)

4.  Directory of Incentives for Business Investment and Develop-
ment (National Association of State Development Agencies,
1986)

5. Industrial Research and Development and Technology Resource
Directory (Machinery and Allied Products Institute, 1988)

6. Promoting Technological Excellence: The Role of State and
Federal Extension Activities (National Institute of Standards
and Technology and the National Governors’ Association,
1989)

7. State-Funded Seed Capital Programs Available For New Tech-
nology-Based Ventures (LFW Management Associates,Inc.,
and the National Aeronautics and Space Administration,
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Technology, Department of Trade and Economic Develop-
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Tapping Federal Laboratories and Universities to Improve Lo-
cal Economies: The Role of the Mayor and City Government
{U.S. Conference of Mayors and the U.S. Economic Devel-
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view (Rensselaer Polytechnic Institute, 1988)
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(U.S. Office of Technology Assessment, 1984)

Capital Formation in the States{1].8. Small Business Adminis-
tration, 1988}

Catalog of Federal Domestic Assistance (Office of Manage-
ment and Budget and the U.S. General Services Administra-
tion, annual)

Directory of Economic Development Programs at State Col-
leges and Universities (American Association of State Col-
leges and Universities, 1988)
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opment (Northeast-Midwest Institute, 1988)

The Small Business Resource Guide (AT&T and the U.S.
Small Business Administration, 1988)

The States and Small Business (U.S. Small Business Adminis-
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Working Together: A Guide to Federal and State Resources for
Rural Economic Development (U.S. Small Business Adminis-
tration and Southwestern Bell, 1988)



Directories

Technology, Research, and Development

CENTERS OF EXCELLENCE: A CATALOGUE

108 pages, 1988

Sponsoring Organization
National Acronautics and Space Administration (NASA)
and LFW Management, Inc.

Type of Information _
Summary information on state/university/industry re-
search and development centers.

Extent of Coverage
Information on R&ID) centers for each state includes name
of the statewide coordinator. Information for jointly funded
R&D centers includes director’s name and contact infor-
mation, research focus, year established, budget informa-
tion, and private industry participation.

Directory Format
R&D centers arranged by state.
No index.

Cost
Free

Contact
Technology Utilization Division
NASA Headquarters—Code CU
600 Independence Avenue, SW
Washington, DC 20546
(202) 453-8377

DIRECTORY OF FEDERAL AND STATE BUSINESS ASSISTANCE:
A GUIDE FOR NEW AND GROWING COMPANIES 1948-1989

170 pages, 1988

Sponsoring Organization
Center for Utilization of Federal Technology,
National Technical Information Service,
1J.S. Department of Commerce

Type of Information
Descriptions of direct federal and state programs and
services that address day-to-day and long-term business
needs.

Extent of Coverage
The directory is divided into three sections: federal, state,
and private.

Descriptions of 182 federal and 500 state programs
and services include the type of assistance offered; eligi-
bility requirements, and contact information. Emphasis
is on state initiatives that support technology-oriented
firms. The private assistance section focuses on manufac-
turing technology centers.

Programs included offer assistance in at least one of
following areas: finance, information, networking, mar-
keting, management, technical.

Directory Format

Federal section arranged alphabetically by department
and agency.

State assistance programs arranged alphabetically by
state.

Three private assistance organizations and a list of
manufacturing technology centers included.

Index.

Cost
$29 plus $3.00 handling
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Contact
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springficld, Virginia 22161
(703) 487-4650
Order Number: PB88-101977

DIRECTORY OF FEDERAL LABORATORY
AND TECHNOLOGY RESOURCES 1986-1987:
A GUIDE TO SERVICES, FACILITIES, AND EXPERTISE

300 pages, 1986

Sponsering Organization
Center for the Utilization of Federal Technology,
National Technical Information Service,
U.S. Department of Commerce

Type of Information
Inventory of rescurces at federal laboratories, engineer-
ing centers, and agencies available to assist academic and
business sectors.
Descriptions of facilities and programs with scientific
and engineering expertise and equipment.

Extent of Coverage
Summarizes %00 federal resources under 32 subject cate-
gories. Resources are identified as expertise, facility, in-
formation service, or other service. Descriptions include
contact information.

Directory Format
Arranged by subject. Resources listed by title of program
or facility.
Indexed by subject, resource, state, and agency.

Cost
$29

Contact
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161
{703) 487-4650
Order Number: PB86-100013

DIRECTORY OF INCENTIVES FOR BUSINESS INVESTMENT
AND DEVELOPMENT IN THE UNITED STATES:
A STATE-BY-STATE GUIDE

687 pages, 1986
Sponsoring Organization
National Association of State Development Agencies
Type of Information
Compilation of state financial incentives and other assis-
tance to attract investment by out-of-state firms and ex-
pansion by in-state businesses.
Descriptions of direct loans and loan guarantees, in-
dustrial revenue bonds, venture capital programs, and
state grants to support research and development.

Extent of Coverage
Classifies initiatives as follows:

Taves and Tax Incentives—tax credits for job creation,
investment tax credits, property tax abatement, and tax
exemptions for research and development.

Special Programs—enterprise zones, publicly char-
tered development banks, and worker training programs.

Issue Specific Programs—small business development
and high technology development.



Non-Financial Assistance—management training,
and research and development.

Descriptions include eligibility criteria, level of activ-
ity, application process, and contact information.

Directory Format
Arranged by state, with specific programs listed by eco-
nomic development category.
Indexed by economic development subjects.

Cost
$68.25 plus $2.00 handling

Contacts
National Association of State Development Agencies
444 North Capitol Street, NW, Suite 611
Washington, DC 20001
(202) 624-5411

University Press of America (Orders)
4720 Boston Way
Lanham, MD 20705

(301) 459-3366

THE INDUSTRIAL R&D
AND TECHNOLOGY RESOURCE DIRECTORY

245 pages, 1988

Sponsoring Organization
Machinery and Allied Products Institute

Type of Information
Summaries of state industrial research and development
programs, including technology transfer offices, seed
capital funds, business incubators, research parks, fi-
nancing assistance, and centers of excellence.

Extent of Coverage
The directory is divided into three sections—state tech-
nology initiatives, industrial R&D consortia, and federal
technology resources.

Descriptions of state technology initiatives include
program history, staffing, accomplishments, and contact
information for most programs.

Detailed descriptions of 14 industrial R&D consortia
that are exempt from antitrust laws under the 1984 National
Cooperative Research Act contain the type and goal of re-
search; number of consorium members; benefits to busi-
ness members; and contact information. Another 68 con-
sortia are identified with a statement of research objectives.

The directory also describes consortia that have filed
for antitrust exemption, and how to obtain information
on federal technology resources to support business re-
scarch and development.

The section on federal technology transfer resources
covers the following information:

Summaries of four directories published by the Cen-
ter for the Utilization of Federal Technology, which iden-
tify facilities, experts, and inventions that are available to
the private sector.

A list of key federal contacts for firms interested in
using federally developed technology.

Descriptions of industry/govermment collaborative
initiatives sponsored by the Department of Energy, Na-
tional Institute of Standards and Technology, and Na-
tional Science Foundation.

A list of 40 industry/university research centers and
14 engineering research centers sponsored by the Na-
tional Science Foundation.

Directory Format
Individual entries listed by subject and referenced to di-
rectory section (state, industrial consortia, federal).
State programs displayed in a table (Part A, Section
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1), with each program checked under one of five catego-
ries: general, business incubators, financing programs,
centers of excellence, and rescarch parks. Program de-
scriptions and contact inforimation are in Part B.
Indexed by subject.
Cost
$35 (MAPI members); $45 (non-members)
Contact
Machine and Allied Products Institute
1200 18th Street, NW
Washington, DC 20036
(202) 331-8430

PROMOTING TECHNOLOGICAL EXCELLENCE:
THE ROLE OF STATE AND FEDERAL EXTENSION ACTIVITIES

75 pages, 1989

Sponsoring Organization
National Institute of Standards and Technology
and the National Governors’ Association

Type of Information
Findings of a 1988-89 nationwide survey of state and
federal organizations providing business and technol-
ogy assistance to small and medium-sized businesses.

Overview of state-supported programs and federal
technology extension programs, specialized technology
extension programs, and conclusions and recommenda-
tions regarding an appropriate federal role in encourag-
ing technology extension programs.

Extent of Coverage
Drawing on survey responses from 178 statc-supported
organizations and 53 federal program centers, the direc-
tory assesses state incubators, research parks, seed capi-
tal, technology assistance, and technology research cen-
ters. There is detailed information on nine state
technology extension programs.

The directory describes the following federal pro-
grams: small business development centers, university
centers, industrial applications centers, and trade adjust-
ment assistance centers.

Directory Format
Indivicual programs listed under state or federal sections.
No index.

Cost
$15 from NGA; $17 plus $3.00 handling from NTIS

Contacts
National Governors’ Association
444 North Capitol Street, NW
Washington, DC 200{}1-1572
(202) 624-5330

National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springfield, Virginia 22161
(703) 487-4650
Order Number: PB90-12(0742

STATE-FUNDED SEED CAPITAL PROGRAMS AVAILABLE
FOR NEW TECHNOLOGY-BASED VENTURES

108 pages, 1989

Sponsoring Organization
National Aeronautics and Space Administration (NASA)
and LFW Management Associates, Inc.

Type of Information

Compendium of state seed capital programs for technol-
ogy-based businesses.



Extent of Coverage
A brief summary of each program includes funding
methods, budget, types of technology targeted, eligibility
criteria, application process, and contact information.

Directory Format
Arranged by state.
No index.

Cost
Free

Contact
Technology Utilization Division
NASA Headquarters—Code CU
600 Independence Avenue, SW
Washington, DC 20546
(202) 453-8377

STATE TECHNOLOGY DEVELOPMENT PROGRAMS:
A SUMMARY AND STATE-BY-STATE LISTING

126 pages, 1988

Sponsoring Organization
National Association of State Development Agencies

Type of Information
Lists of more than 280 programs in 45 states to promote
technological innovation, including research grants, equity
capital programs, incubator facilities, management assis-
tance, research parks, tax credits, and technical assistance.

Extent of Coverage
Summarizes recent and historical efforts by each state to
stimulate technology-based economic development, along
with data on total and per capita program expenditures,
principal technologies targeted, comparison of technology
policymaking bodies; and trends in technology efforts.

State technology initiatives are grouped into five broad

types—programs to stimulate research, support capital in-
vestment, improve management, introduce technology into
firms, and train labor—with a general description of assis-
tance and goals. State program listings include the adminis-
tering organization, year established, annual funding, tech-
nologies supported, and assistance provided.

Directory Format
Programs classified and described by type (Part 1) and
listed by state (Part 2).

Cost
$20

Contact
National Association of State Development Agencies
444 North Capitol Street, NW, Suite 444
Washington, DC 20001
(202) 624-5411

STATE TECHNOLOGY PROGRAMS IN THE UNITED STATES
121 pages, 1988

Sponsering Organization
Governor's Office of Science and Technology,
Minnesota Department of Trade
and Economic Development

Type of Information
General overview of state initiatives to promote technol-
ogy and stimulate innovation.
Summaries of 43 state programs.

Extent of Coverage
The directory defines 11 types of programs and initia-
tives: technology offices, technology research centers, re-
search granis, research parks, incubators, technology
transfer, technical/managerial assistance, seed and ven-

ture capital, technical training, information and network-
ing, and royalty type investment.

Tables and charts show the following: listing of pro-
gram types by state, distribution of program types for
1986 and 1988, distribution of state program expendi-
tures for 1988, total 1988 state expenditures and source of
funding, 1986 and 1988 state program funding levels, and
1988 state per capita expenditures.

Descriptions of individual programs and initiatives
include the type of assistance, total state funding, funding
source, and budgets.

Directory Format
Table on program types, by state.
Detailed state section organized by program type.
Appendix contains contact information.
Glossary of technical terms.

Cost
Free

Contact
Governor’s Office of Science and Technology
Minnesota Department of Trade
and Economic Development
150 East Xellogg Boulevard
St. Paul, MN 55101
(612) 297-4368

TAPPING FEDERAL LABORATORIES AND UNIVERSITIES
TO IMPROVE LOCAL ECONOMIES:
THE ROLE OF THE MAYOR AND CITY GOYERNMENT

86 pages, 1988

Sponsoring Organization
U.S. Conference of Mayors and the U.S. Economic De-
velopment Administration

Type of Information
Analysis of the role of municipal government in promot-
ing technology transfer from federal laboratories and
universities to cities.
Case studies of nine cities that have technology trans-
fer programs.

Extent of Coverage
- The directory examines the benefits of technology transfer
and the importance of local government involvement, with
an historical overview of federal policies encouraging coop-
cration between federal laboratories and the private sector.

Separate chapters discuss the three stages of technol-
ogy transfer—research and development, product devel-
opment, and commercialization—and the local role in
each stage.

Ways that municipal governments can access state
programs or encourage their states to establish such pro-
grams are highlighted.

The case study localities are: City-County of Los Ala-
mos, New Mexico; City of Golden/Iefferson County, Col-
orado; Oak Ridge, Tennessee; Fort Wayne, Indiana; New
Haven, Connecticut; Pittsburgh, Pennsylvania; Birming-
ham, Alabama; Philadelphia, Pennsylvania; and Tucson,
Arizona.

The case studies include: brief socioeconomic pro-
files, economic development and technology transfer
strategies, sources of technologies and technical assis-
tance, intermediaries and facilitators. and examples of
SUCCESS OF Progress.

Directory Format
Table of exhibits for individual programs.
Includes (1) contact information for regional univer-
sity centers of the Federal Laboratory Consortium and
the Economic Development Administration, and (2) list




of directories and technical i)ublications available from
the Center for the Utilization of Federal Technology.

Cost
$18

Contact
United States Conference of Mayors
1620 Eye Street, NW
Washington, DC 20006
(202) 293-7330

TECHNOLOGY-BASED REGIONAL
ECONOMIC DEVELOPMENT: AN OVERVIEW

300 pages, 1988

Sponsoring Organization
Center for Science and Technology Policy,
Rensselaer Polytechnic Institute

Type of Information
Impact of technological change and innovation on re-
gional economic development.
State initiatives to promote technology-based eco-
nomic development.
Analysis of case studies of state programs.
Selected international programs.

Extent of Coverage
Thirty-three case studies of regional and state economic de-
velopment initiatives are divided into four categories: direct
support of research and development, technology transfer
and information transfer; training and retraining; financial
assistance programs; and consulting networks.

Separate chapters review the role of technology
parks and incubator centers; foreign technology initia-
tives; Michigan’s technology-based regional economic
development programs, with recommendations for the
Flint area; and state trends.

Directory Format
Appendix lists more than 550 technology-based initia-
tives and programs, arranged by state and title under one
of the four program categories.
No index.

Cost
$25

Contact
Center for Science and Technology Policy,
School of Management
Rensselaer Polytechnic Institute
‘Troy, New York 12180
(518) 276-6836

TECHNOLOGY, INNOVATION,
AND REGIONAL ECONOMIC DEVELOPMENT

167 pages, 1984

Sponsoring Organization
Office of Technology Assessment, U.S. Congress

Type of Information
Analysis of the potential benefits of high technology in-
dustries to regional and local economies.

Review of state and local government initiatives, and
the roles of universities, the private sector, and the feder-
al government in promoting technology development.
(A companion publication — Encouraging High-Technolo-
gy Development—identifies the state and local programs
surveyed for this study.)

Extent of Coverage
The directory reviews definitions of high-technology indus-
try, with tables showing the number of jobs generated and
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the regional distribution of industries; factors that influence
the location of high-technology industrics; and the impor-
tance of start-up firms and the role of venture capital.

Findings of & 1983 survey of state and local initiatives
are presented, with examples from among 153 state pro-
grams that benefit high-technology firms. Federal policies
and programs reviewed include research and development,
technology transfer, regional economic developments, and
planning and demenstration projects.

Directory Format
Organized by state, universities, local government, and
the private sector.

Appendices focus on (1) economic theories address-
ing the potential benefit of high-technology develop-
ment; (2) the economic impact of formation and growth
of high-technology firms; and (3) factors influencing lo-
cation of high-technology firms.

No index.

Cost
Out of print but may be found in some libraries.

Contact
Office of Technology Assessment
600 Pennsylvania Avenue, SE
Washington, DC 20510
(202) 224-8996

General Business and Economic Development

CAPITAL FORMATION IN THE STATES
62 pages, 1988

Sponsoring Organization
U.S. Small Business Administration

Type of Information
Analysis of small business financing needs and corre-
sponding state initiatives in terms of three stages of busi-
ness development.
Descriptions of a limited number of representative
state programs.

Extent of Coverage
Separate chapters analyze finance mechanisms for each
stage of business development:

Start-Up: research and development grants, seed cap-
ital loans, and royalty agreements, with a list of 33 assis-
tance programs in 19 states.

Growth-Stage: state program funding through direct
loans, loan guarantees, equity purchases, equity guaran-
tees, state-sponsored development corporations with pri-
vate investors, tax credits for investment in venture capi-
tal companies, and export financing.

Mature-Stage: programs that enhance mature firms'
access to capital markets by issuing debt and equity secu-
rities; state modification of state securities regulation—
blue sky laws—to simplify the securities offering process
for small firms; and the level of small business and ven-
ture capital investment permitted for public employee
pension funds, by state (table).

Directory Format
Appendix, organized by program category, contains de-
tailed descriptions of selected state programs, including
program title, total funding. year of establishment, and
contact information for programs and key state officials.

No index.

Cost
Free



Contact
U.S. Small Business Administration
Office of Advocacy
1441 L Street, NW
‘Washington, DC 20416
{202) 653-6533

CATALOG OF FEDERAL DOMESTIC ASSISTANCE
1,300 pages, annual, with semiannual update
Sponsoring Organization

U.S. Office of Management and Budget
and U.S. General Services Administration

Type of Information
Compendium of 1,139 federal assistance programs, in-
cluding business and commerce, education, employment
training, and community development.

Extent of Coverage
Program descriptions include administering agency, ob-
jectives and goals, type of assistance, restrictions, eligibil-
ity requirements, application and award procedures, to-
tal program funding, examples of funded projects,
proposal evaluation criteria, and contact information.
The catalog includes a section on writing a federal
grant proposal.

Directory Format
Arranged by federal department. Programs listed by
number within 51 agencies.

Appendices include executive review requirements,
authorization, budget codes, regional and local office ad-
dresses, and information sources.

Indexed by agency program, function, subject, and
applicant eligibility.

Federal Assistance Programs Retrieval Service—an
on-line version of the Catalog—is operated by GSA,
(202) 453-4126.

Cost
$38

Contact
Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402
(202) 783-3238
Stock Number: 922-009-00000-7

DIRECTORY OF ECONOMIC DEVELOPMENT PROGRAMS
AT STATE COLLEGES AND UNIVERSITIES

182 pages, 1988

Sponsoring Organization
American Association of State Colleges and Universities

Type of Information
Directory of 382 economic development programs at 170
public higher education institutions.

Extent of Coverage
The range of programs includes centers for small busi-
ness development, research and development, and tech-
nology commercialization.

Program descriptions include: goals; type of assis-
tance/services offered; beneficiaries; program structu-
r¢—staffing, advisory board, funding, and evaluation
criteria; products or publications; future plans; infor-
mation for colleges interested in establishing a pro-
gram; and contact information.

Directory Format
Indexed by program objective and state.
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Cost
$22.50 plus $2.00 handling

Contacts
American Association of State Colleges and Universities
One Dupont Circle
Washington, DC 20036
(202) 293-7070
University Publishing Associates (Orders)
4720 Boston Way
Lanham, MD 20706
(301) 459-3366

THE GUIDE TO STATE AND FEDERAL RESOURCES
FOR ECONOMIC DEVELOPMENT

394 pages, 1988

Sponsoring Organization
Northeast-Midwest Institute

Type of Information
List of state and major federal economic development re-
sources.
Case studies of 60 state programs and descriptions of
about 400 other state programs.

Extent of Coverage
The directory is divided into two parts—state and federal

State economic development efforts include busi-
ness development, cooperative research, finance,
technology centers, targeted development programs,
trade, infrastructure, training, and tax incentives. Sep-
arate chapters on each category contain an overview,
case studies of selected state programs, and brief sum-
maries of additional programs. Tables show programs
for financial and technical assistance, tax incentives,
assistance targeted to distressed areas, and small busi-
nesses.

The federal section focuses on economic assistance
programs (grants, loans, loan guarantees, and technical
assistance) administered by the Departments of Housing
and Urban Development, Labor, Commerce, and Agri-
culture, and the Small Business Administration. Each
program description includes eligibility criteria, current
and projected funding, distribution of funds by state
(table), discussion of common problems, program con-
tacts, and local agency office locations.

Directory Format
Chapters arranged by types of assistance, with programs
arranged by agency and program type.
Reference tables identify state development areas.
No index.

Cost
$37.50 plus $2.00 handling

Contact
Northeast-Midwest Institute
218 D Street, SE
Washington, DC 20003
{202) 544-5200

THE SMALL BUSINESS RESOURCE GUIDE
133 pages, 1988
Sponsoring Organization
AT&T & U.S. Small Business Administration
Type of Information
Directory of federal, state, and private agencies and orga-

nizations that provide assistance and information for
small business.



Extent of Coverage
The directory is divided into three sections—federal,
state, and private.

The federal section identifies agencies, offices, and
programs, with a brief description of each type of assis-
tance and contact information.

The state section lists agencies offering programs or as-
sistance uncler the following categories: business develop-
ment, financial assistance, procurement assistance, publica-
tions, special programs, and international trade. Contact
information is included for the state economic development
agency. There are no descriptions of individual programs.

A separate section lists private business associations
and trade groups, with short descriptions of services.
There are listings of television shows focusing on busi-
ness issues and publications for small business managers.

Directory Format

Appendices list regional offices of federal departments and
agencies, as well as contact information; federal agencies
that maintain a Small Business Innovation Research
(SBIR) program; foreign embassies and foreign chambers
of commerce in the United States; and American Chamber
of Commerce offices abroad, with contacts.

Glossary of small business terms.

No index.

Cost
Free

Contact
U.S. Small Business Administration
The Answer Desk
1441 1. Street, NW
Washington, DC 20416
(202) 653-7562

THE STATES AND SMALL BUSINESS:
A DIRECTORY OF PROGRAMS AND ACTIVITIES

411 pages, 1989

Sponsoring Organization
U.S. Small Business Administration

Type of Information
Directory of state assistance programs, offices, and legis-
lation to aid small business.

Extent of Coverage
State assistance programs covered include management,
finance, procurement, joint ventures, and regulatory re-
quirements.

For each state, small business assistance is divided
into five categories: small business offices, programs, and
activities; governor’s advisory council or task force; legis-
lative committees and subcommittees; legislation; state
small business conferences.

Summaries of 1987 and 1988 state legislation are fea-
tured. Each entry describes program goals, type of assis-
tance, and contact information.

Directory Format
Arranged by state. Programs classified by assistance cate-
gories.
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Appendices identify state Small Business Develop-
ment Centers and the 10 regional SBA offices, with con-
tact information; and business regulatory flexibility acts
in 24 states.

Glossary of business development terms.

No index.

Cost
$12

Contact
Superintendent of Documents
U.S. Government Printing Office
‘Washington, DC 20402
(202) 783-3238
Stock Number: (45-000-00257-8

WORKING TOGETHER: A GUIDE TO FEDERAL AND STATE
RESOURCES FOR RURAL ECONOMIC DEVELOPMENT

207 pages, 1988

Sponsoring Organization
U.S. Small Business Administration
and Southwestern Bell Telephone

Type of Information
Summaries of federal and state programs for rural eco-
nomic development.

Extent of Coverage
The directory is divided into two sections—federal and
state,

Assistance programs highlighted are financial assis-
tance, business development, procurement assistance,
and minority small business assistance, with contact
names and phone numbers.

The federal programs provide assistance in at least
one of the following areas: small business, agriculture
and rural communities, economic development, commu-
nities affected by defense programs, vocational and adult
education, energy related development, health and hu-
man services, community development grants, develop-
ment of American Indian lands and people, job training,
and transportation. Summaries include contact informa-
tion for programs and federal offices in each state.

The state section lists 700 programs, divided under
six assistance categories: capital/finance, information/
technical assistance, infrastructure, marketing, technolo-
gy, and workforce.

Program descriptions include contact information
for programs and key state officials. There is an overview
of types of rural assistance across states (chart).

Directory Format
Federal programs arranged by agency.
State programs arranged by state. Programs classi-
fied by assistance categories.
No index.

Cost
Free

Contact
U.S. Smalt Business Administration
1441 L Street, NW
Washington, DC 20146
(202) 653-6365
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TO PROMOTE AMERICAN BUSINESS
PRODUCTIVITY, TECHNOLOGY, AND INNOVATION

A GUIDE TO NATIONAL CLEARINGHOUSES

on Federal, State, and Local Information and Assistance

Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation
Technology Administration
U.S. Department of Commerce
Washington, DC 20230
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To Promote American Business

The Omnibus Trade and Competitiveness Act of 1988 es-
tablished the Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation within the
U.S. Department of Commerce. The primary mission of
the Clearinghouse is to enhance nationwide awareness
and use of the many federal, state, and local initiatives that
seek to bolster the competitiveness of American busi-
nesses in world markets. These initiatives include technol-
ogy transfer, workforce preparation, international trade,
innovative management and financing, and other essential
services to the business community.

The Department of Commerce entered into an agree-
ment with the U.S. Advisory Commission on Intergovern-
mental Relations to develop a feasible and effective operat-
ing plan for this Clearinghouse. The plan recognized that a
great deal of activity is under way to assist in promoting and
adopting federal, state, and local initiatives designed to en-
hance the productivity, technology, and innovation of Amer-
ican businesses. Therefore, the Clearinghouse was de-
signed to reinforce these efforts rather than to replace or
duplicate them.

This booklet is one in a series of three guides distrib-
uted by the Clearinghouse to acquaint users with the vari-
ety of resources available. It is a national directory of clear-

inghouses that provide information and assistance on
federal, state, and local initiatives in these fields. The oth-
er guides feature published directories of federal, state,
and local initiatives on preductivity, technology, and inno-
vation, and a roster of contacts for use by organizationsand
expertsin these fields to help them improve their services.

Comments about the guidebooks—or other Clearing-
house activities—and suggestions for improvement are
welcome. In addition to these guidebooks and other infor-
mation services, the Clearinghouse intends to provide
policy analysis services designed to help federal, state, and
local policymakers identify and implement the most effec-
tive initiatives to stimulate business productivity, techno-
logical advance, and innovation.

Inquiries should be directed as follows:

By phone: (202) 377-0826 or 377-2922

By mail:  Clearinghouse for State and Local
Initiatives on Productivity,
Technology, and Innovation

Technology Administration

U.S. Department of Commerce

Washington, DC 20230

How to Use this Guide

This guide describes 21 national clearinghouses that
provide information on community and economic develop-
ment programs, state and local government management,
or technology and technology transfer. Users of these
clearinghouses include state and local governments seek-
ing innovative economic development strategies, private
sector firms requiring technical assistance, business assis-
tance providers looking for additional information for
their clients, community organizations secking to network
with other organizations, and academic researchers look-
ing for scientific technological breakthroughs.
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This guide delineates the kind of information, assis-
tance, and products offered by each clearinghouse. Em-
phasis is on the nature and scope of information available,
how to obtain access to this information, and related fees
and charges. The major features of these clearinghouses
are tabulated for easy reference.

The clearinghouses presented in this guide have been
grouped into three functional categories according to the
type of information provided: community and economic
development, state and local government operations, and
technology information.
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(43}

Services Offered by the Clearinghouses
Not On-Line to Users

On-Line to Users Auto-  Not Auto-

On-Line mated mated/ Distributes  Member Non-Member Accessto
and On-Line for Manual Contact Electronic  Distributes Other Technicat  Technical Expert
Staff No Statt Search Referral Bulletin Own Publica- Assis- Assis- Con-

Assistance Assistance Searches by Staff Service Board Publications tions tance tance tacts

Community and Economic Development

Community Information Exchange EN EN EN EN EN EN EN
CUED DSR DSR DSR DSR DSR
FAPRS DB DB

Handsnet EN EN EN EN EN
NAB DSR DSR DSR
NAMTAC B B B B
Rural Information Center CS CSs Cs CS CSs Cs CS

SBDC Connection B B B B B
Thriving Hometowns DSR DSR DSR DSR DSR DSR
State and Local Government Operations

CIVITEX DSR DSR DSR DSR
18IS DB DB DB DB DB

Legisnet DB DB DB DB DB DB
Local Exchange EN EN EN EN EN EN
Login EN EN

MIS DSR DSR DSR DSR DSR
Technology Information

File FATD DB DB DB DB
FEDRIP DB DB
FLC B B B B B
NASA TU CS CS Cs

TAIS DB DB DB DB DB
Legend:

EN—Electronic Network
DB—On-Line Data Base

DSR —Document Search and Retrieval
B—Broker Services

CS—Combined Services



Methods of Access to Clearinghouses

The clearinghouses can be grouped into five catego-
ries that reflect major differences in the methods of user
access to data bases:

m  Electronic Networks;

On-Line Data Bases;
Document Search and Retrieval Services;
Broker Services; and

Combined Services.

Electronic Networks. Electronic network clearing-
houses provide users with both on-line access to computer-
ized data bases and interactive electronic networking ser-
vices. These data bases generally encompass multiple
subsets, bibliographic citations, abstracts, and contact in-
formation, and are keyword driven.

The unique feature of electronic network clearing-
houses is that they offer users an additional avenue of in-
formation—on-line communication with other users.
Through electronic mail and electronic bulletin board ser-
vices, users may exchange messages and documents directly
with other users, as well as post information on upcoming
conferences, legislation, and programs. After review, much
of this user-generated information is incorporated into the
clearinghouse data base.

On-Line Data Bases. These clearinghouses, like the
electronic networks described above, offer users direct
computer access to clearinghouse data bases and often
provide access to other on-line data bases. They do not
have electronic networking features.

Document Search and Retrieval Services. The clear-
inghouses in this category generally maintain computer-
ized data bases accessible only by clearinghouse staff. Us-
ers must call or write the clearinghouse and describe the
type of information sought. The clearinghouse will mail or
FAX the information to the user.

Broker Services. Broker clearinghouses locate indi-
viduals who can provide the necessary information or assis-
tance to users. Some of the clearinghouses in this category
are on-line to users, while others must be accessed by
clearinghouse staff. In general, these clearinghouses do
not produce publications or provide other services.

Combined Services. These clearinghouses combine sev-
eral of the attributes of the other categories, but no single
approach is predominant. Some of the specific activities com-
bined include computerized data bases, information retriev-
al, broker services, and electronic networking capabilities.

The Clearinghouses are listed by method of access.
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Electronic Networks

Community Information Exchange

HandsNet

Local Exchange—National League of Cities et al.
LOGIN—William C. Norris Institute

On-Line Data Bases

Federal Laboratory Technology Data Base (File
FATD)—Center for the Utilization of Federal
Technology (CUFT) within the National Techni-
cal Information Service (NTIS)

Federal Assistance Programs Retrieval System (on-
line version of Catalog of Federal Domestic Assis-
tance)—U.S. General Services Administration

Federal Research in Progress (FEDRIP) Data Base—
National Technical Information Service (NTIS)

Integrated State Information System (ISIS)—Council
of State Governments (CSG)

National Legislative Network (LLEGISNET)-Na-
tional Conference of State Legislatures (NCSL)

Technology  Applications Information  System
(TAIS)—Strategic Defense Initiative Organiza-
tion, Department of Defense

Document Search and Retrieval Services

CIVITEX —National Civic League

Management Information System (MIS)—Interna-
tional City Management Association (ICMA)

National Alliance of Business Clearinghouse (NAB)

National Council for Urban Economic Development
Clearinghouse (CUED)

Thriving Hometowns Network—National Associ-
ation of Towns and Townships (NAT4T)
Broker Services
Federal Laboratory Consortium Clearinghouse
(FLO)

National Association of Management and Technical
Assistance Centers (NAMTAC)

SBDC Connection
Teltech

Combined Services

Rural Information Center—U.S. Department of
Agriculture Extension Service and the National
Agricultural Library

Technology Utilization Program (TU)—National
Aeronautics and Space Administration (NASA)



Community and Economic Development

NATIONAL COUNCIL FOR URBAN
ECONOMIC DEVELOPMENT CLEARINGHOUSE (CUED)

Spoensoring Organization
National Council for Urban Economic Development

Information and Services
Economic development programs and strategies nation-
wide, including enterprise zones and education/econom-
ic development linkages.
Technical Advisory Service for cities and communi-
ties, to provide advice and recommendations on develop-
ment strategies.

Nature and Scope of the Data Base
Includes books, periodicals, government reports, for-
mal papers, CUED publications, and clippings and ar-
ticles. Not computerized.

Data Sources
Reports from CUED members, including state and local
elected officials, community organization leaders, entre-
preneurs, and academicians.
Staff research and technical assistance projects.
Subscriptions and publications exchange.

Access to Clearinghouse
Access is through phone inquiries or mail. CUED publi-
cations are key in disseminating information to users,

Clearinghouse Publications
None.

CUED publications filed with the Clearinghouse in-
clude:

Developments, newsletter (22 times a year);
Commentary, journal about successful economic devel-
opment projects (quarterly);

Economic Development Abroad, newsletter (bimonthly);
and

Information Service Reports, analyses of practical techni-
cal topics, such as innovation in state and local develop-
ment, entreprencurial development, and working capital
for small business.

CUED also publishes annual reviews on economic
development and the federal budget; a legislative update
series; and “how-to” guides and manuals on a range of
subjects, such as establishing small business incubators.

Users
Open primarily to CUED staff and members. Nonmem-
bers may use the Clearinghouse depending on staff avail-
ability and the nature of the request.

Fees
Membership fees, $265 to $575 annually, including publi-
cations.
Charges for staff time and copying for information re-
quests requiring extensive research.
Nonmembers charged for each request.

Contact
Ms. Nancy McCrea
National Council for Urban Economic Development
1730 K Street, NW, Suite 915
Washington, DC 20006
(212) 223-4735

COMMUNITY INFORMATION EXCHANGE

Sponsoring Organization
Community Information Exchange
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Information and Services
How to plan, finance, and develop community revitaliza-
tion projects.

Case studies, leads on funding sources, referrals to
technical experts, sample documents, and technical bul-
letins.

On-line network and customized research service.

Nature and Scope of the Data Base
Contains about 270 case studies of community develop-
ment projects, 225 listings of funding sources, 225 tistings
of technical assistance providers, and an annotated bibli-
ography of about 400 publications covering community
revitalization issues. Computerized.

Data Sources
Newsletters of other organizations.
Books, reports, and conferences.
User contributions through networking and the elec-
tronic bulletin board.

Access to Clearinghouse
Access is through a modem and computer terminal. Us-
ers’ manual provided. On telephone inquiries, staff
searches the data bases.

Clearinghouse Publications
Alert, community development newsletter (bimonthly),
Knowledge Bits, one-page resource checklist (monthly).

The Exchange also produces technical bulletins and

periodic special information packets on selected revital-
ization topics.

Users
Subscribers include community-based organizations, na-
tional and regional organizations, state and local economic
development offices, foundations, and church groups, gen-
erally working for revitalization of low-income areas.

Fees
Annual subscription, $50.
Computer fees, $25. Access, $40 per hour for community
groups and $70 per hour for all others. Computer net-
working facilities, $10 per hour for community groups,
$20 for others.
Staff assistance, the same as the hourly computer fees
($40/870). Customized research, $85 per hour for com-
munity groups and $125 per hour for others.

Contact
Ms. Dorothie Haygood
Community Information Exchange
1029 Vermont Avenue, NW, Suite 710
Washington, DC 20005
(202) 628-2981

FEDERAL ASSISTANCE PROGRAMS RETRIEVAL SYS-
TEM (FAPRS)

Sponsoring Organization
U.S. General Services Administration (GSA)
Information and Services
On-line access to the Catalog of Federal Domestic Assis-
tance. Includes federal domestic assistance programs, in-
cluding federal grants, loans, loan guarantees, and tech-
nical assistance.
Technical assistance available.

Nature and Scope of the Data Base

Contains more than 1,000 assistance programs ad-
ministered by 51 federal agencies, with summaries of



agency functions, descriptions of assistance programs,
eligibility criteria, and contact information.

Organized in question-answer and key word format.
FAPRS provides a list of program numbers and titles, the
full text of selected programs; or specific sections of the
text.

Data Sources
Catalog of Federal Domestic Assistance

Access to Clearinghouse
Access is through a modem and computer terminal.

Clearinghouse Publications
Catalog of Federal Domestic Assistance and a semiannual
newsletter.

Users
Users include state and local governments, small busi-
nesses, researchers, and libraries. ’

Fees
Cost-recovery basis. No initiation or monthly fees.
Telephone fees:
800 telephone service—3$6.18/hour or
Telenet service—$1.36-$2.60/hour
Data Processing fees (prime time rates):
Connect Time—$3.00/hour
CPU Time—$.96/second
GSA estimates that the average total cost for a prime
time on-line session is:
$4-36 for one search
$7-39 for two searches
$10-$13 for three searches
Keyword searches are more expensive.

Contact
Mr. A. Jerald Varner
Federal Domestic Assistance Catalog Staff (WKU)
General Services Administration
300 7th Street, SW
Ground Floor, Reporters Building
Washington, DC 20407
(202) 453-4126 (until June 1, 1990)
(202) 708-5126 (effective June 1, 1990)

[ANDSNET

Sponsering Organization
HandsNet

Information and Services

On-line library covering human service issues, including
hunger, housing and homelessness, health care, legal ser-
vices, community and economic development, and avail-
able resources and funding,

Electronic maijl services.

Network from subscribing support centers. On-line
technical assistance; toll-free number for assistance.

Nature and Scope of the Data Base

On-line library, updated daily, of full-text articles, orga-
nized by subject and key words. Includes legislative
alerts, calendar events, news and analysis of public policy,
sumrnaries from major daily papers and wire services, up-
dates on laws and regulations, data bases of poverty sta-
tistics, Federal Register abstracts, and descriptions of
model programs.

Data Sources
Data from national research centers, state and local gov-
ermmment agencies, public policy advocates, service orga-
nizations, community action associations, legal service
programs, and grassroots coalitions.
Subscriber surveys.
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Users
Subscribers include housing advocates, homeless shel-
ters, food and nutrition programs, health care providers,
public policy activists, legal service providers, and others
working on human service issues.

Clearinghouse Publications
Newsletter describing the work of the network, available
on request.

Access to Clearinghouse
Access is through a modem and computer, using CON-
NECT software.

Fees
Subscription fee, $25 per month or $270 per year. Dis-
counts available for group subscriptions. Required $100
purchase of software.
On-line charpes:
$10 per hour during business hours,
$5 per hour nights, weekends, and holidays,
Local access numbers in most areas.

Contact
HandsNet Subscriptions
819 Pacific Avenue,Suite 2
Santa Cruz, CA 95060
(408) 427-0808
Fax: (408) 427-0115
Connect ID: HN0O004

NATIONAL ALLIANCE OF BUSINESS CLEARINGHOUSE
(NAB)

Sponsoring Organization
National Alliance of Business Special Research Library
Information and Services
Case studies on employment, job training, education re-
form, and workplace leamning to help businesses fill the
need for highly qualified, job-ready workers. Includes in-
formation on economic development, entrepreneurship,
worker dislocation, tax incentives, and on-the-job train-
ing opportunities.

Services include: quick answer service (locating facts,
studies, and appropriate experts); information searches
(compiling information packages from a variety of
sources); and literature searches and bibliography prepa-
rations.

Nature and Scope of the Data Base
Consists of four computerized files:

Abstracts of more than 2,100 policy reports and
how-to publications;

Contact information for a network of national, re-
gional, state, and local sources of information and techni-
cal assistance;

Profiles of 700 innovative training projects, listing
funding sources and amounts, target populations and oc-
cupations, types of training, business involvement, and
contacts; and

Descriptions of 325 model state and local employ-
ment training and education programs.

Data Sources
Special projects conducted by NAB and jointly with three
other organizations.

Access to Clearinghouse
Access is by phone, matil, and visit. In additionto the data
base, the Special Rescarch Library has a traditional col-
lection of materials and books on employment, training,
and economic development.



Clearinghouse Publications
None.
NAB produces numerous publications on workforce
issues.

Users
Direct access limited to NAB staff. Arrangements may
be made with the Special Research Library to obtain in-
formation.

Fees
None.

Contact
Ms. Helen White, Senior Manager
Clearinghouse Information Services
National Alliance of Business
1201 New York Avenue, NW
Washington, DC 20005
(202) 289-2910

NATIONAL ASSOCIATION OF MANAGEMENT
AND TECHNICAL ASSISTANCE CENTERS (NAMTAC)

Sponsoring Organization
National Association of Management and Technical As-
sistance Centers

Information and Services
Support service to NAMTAC members, supplying infor-
mation and assistance on administrative, programmatic,
and policy issues related to operation of university-based
management and technical assistance centers.

Nature and Scope of the Data Base

Monthly newsletter and other publications; conferences,
seminars, and workshops spotlighting such issues as:
entreprenewrship and new ventures; commercializing
basic university research; developing international mar-
kets; dealing with dislocations caused by plant closings;
improving manufacturing productivity; and the universi-
ty’s role in statewide economic development.

Data Sources
Members, which are university-based agencies, provide
information.

Access to Clearinghouse
Access is by phone and mail from members and others.

Clearinghouse Publications
NAMTAC Newsletter (monthly) on legislation and other
developments of interest to members.
Resource Guide describes programs of all NAMTAC
members.
Compilation of the evaluation forms used by mem-
bers and a list of member publications.

Users
Primary users are NAMTAC members. Others may call
for referrals.

Fees
Organizational membership, $250 per year. Individual
membership: $50 per year for those in NAMTAC constit-
uency organizations; $250 for others,
Associate and affiliate memberships are available to
agencies that share NAMTAC goals but are not universi-
ty based.

Contact
Mr., Harold Williams
NAMTAC
733 15th Street, NW, Suite 917
Washington, DC 20005
(202) 347-6740

RURAL INFORMATION CENTER

Spensoring Organization
Rural Information Center, U.S. Department of Agriculture

Infermation and Services
Information and referral services on rural revitalization,
including economic development, local government ser-
vices, health services, quality of life and natural re-
sources, and leadership and community change.
Referrals to outside organizations or experts.
Extension Service offices for additional technical
consultation.
National Agriculiural Library electronic bulletin
board service, (301) 344-83510.

Nature and Scope of the Data Base
National Agricultural Library and the Extension Ser-
vice’s nationwide educational network. Computerized.

The Library maintains an extensive collection of books,
journals, instructional prograr manuals, audio-visual mate-
rials, and computer software; and AGRICOLA, an index to
more than 2.5 million books and articles.

The nationwide extension network provides program
expertise and follow-up assistance, as well as outreach
contacts.

Computer access available to several other data
bases, including DIALOG, LOGIN (Local Government
Information Network), NARS (Narrative Accomplish-
ment Reporting System), FAPRS (Federal Assistance
Programs Retrieval System), and IRCN (International
Resource Center Network).

Data Sources
National Agricultural Library.
Center staff research.
Extension Service programs and contacts.

Access to Clearinghouse
Access is through the Extension Service’s nationwide
network of county and state offices, or by mail, E-mail,
electronic bulletin board, and phone.

Clearinghouse Publications
Rural Information Center Publication Series
Quick Bibliographies

Users
Users include state and local governments, academic in-
stitutions, and community organizations working on ru-
ral revitalization. Open to anyone interested in rural de-
velopment.

Fees
No fee for RIC publications and data base searches by
staff. Cost-recovery fees for extensive searches.

Contact
Ms. Patricia John
Rural Information Center
National Agricultural Library, Room 304
Beltsville, MD 20705
(301) 344-2547

SBDC CONNECTION: THE INFORMATION LINK
FOR SMALL BUSINESS

Spensoring Organization
U.S. Small Business Administration (SBA), in cooperation
with the Association of Small Business Development Cen-
ters (SBDCs), managed by a University of Georgia SBDC.

Information and Services
Nationwide data base for use by SBDCs on SBDC pro-
grams, experiences, and activities in providing business
assistance, for use by SBDCs.
No technical assistance.
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Nature and Scope of the Data Base
Began service in April 1989. Information collected from
each SBDC encompasses business counseling, training,
management, finance, marketing, engineering, and tech-
nical assistance programs.

SBDC:s generally are located in colleges, universities,
and vocationa! schools, but also may be found in some
local chambers of commerce and economic development
corporations.

Data Sources
SBDC offices and the SBA.

Access to Clearinghouse
Access is through an 800 phone number, mail, and FAX.
On-line access expected in the future.

Clearinghouse Publications
Newsletter, bibliographies, and other materials.
Disseminates SBDC materials and SBA program infor-
mation. Documents may be borrowed.

Users
Restricted to the 54 SBDCs in 47 states, Puerto Rico, and
the Virgin Islands. In each, a lead SBDC extends the ser-
vices offered through a network of subcenters, for a total
of more than 600 service locations. Service to other coop-
erating agencies and institutions is available with some
restrictions.

Fees
Cost-recovery fee for copying six pages or more.
Postage fees charged.
Computer search time fee for detailed inquiries, billed
through an SBDC account.

Contact
Ms. Deborah Sommer
SBDC Connection
University of Georgia
1180 East Broad Street
Athens, GA 30602
(404) 542-5760

THE THRIVING HOMETOWNS NETWORK

Sponsoring Organization
National Association of Towns and Townships (NATaT}
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Information and Services
Data base of small town economic development case
studies on how small communities can learn and adopt
new approaches to problems, such as job creation.
Case studies describe economic problems faced by
the community; community demographics; economicde-
velopment strategy; project activities; organizations, gov-
ernments, and others who spearheaded or assisted the
project; total cost; project financing; obstacles encoun-
tered and how they were overcome; project benefits and
results. Includes contacts.
No technical assistance.

Nature and Scope of the Data Base
Network expected to be in operation by May 1990, with
about 100 small town economic development case studies.
Additional case studies will be added on a continuing basis.

Data Sources
Case studies from NATaT files. Network expects tosolicit
newsmall town examples on a continuing basis. (Approx-
imately 11,000 small local governments are members of
NATAT)

Access to Clearinghouse
Initial access 15 by phone or letter for an inquiry form.
Network staff scarches the data base and mails the appro-
priate case studies.

Clearinghouse Publications
Guidebooks, videos, and workshops on strategies for
solving small town problems, from NATaT’s Center for
Small Communities.

Users
Expected users include local elected officials, rural devel-
opment specialists, community organizations, state
agency staff, and local colleges.

Fees
NATaT expects to charge a nominal fee based on the
number of searches requested.

Contact
Ms. Nancy Stark
Thriving Hometowns Network
National Association of Towns and Townships
1522 K Street, NW, Suite 730
Washington, DC 20005
(202) 737-5200



State and Local Government Operations

CIVIC INFORMATION AND TECHNIQUES EXCHANGE Information and Services

(CIVITEX) Documents, abstracts, and bibliographies on topics of in-
. L. terest to state legislative, executive, and judicial branches
Spoasoring Organization of government.
National Civic League

Information and Services
Information and referral service focused on methods of
community problem solving.
No technical assistance.

Nature and Scope of the Data Base
Three computerized data bases:

Profile Data Base—brief descriptions of more than
700 recent and active community projects; project pro-
files describe the type of problem, how the problem was
solved, the type of financing. Includes contacts. Types of
problems involve economic development, health, hous-
ing, education, and the environment.

CIVIDEX Data Base—referral information on ap-
proximately 200 organizations; and

Civic Studies Data Base —one-page summaries of ap-
proximately 800 problem-solving projects of the 1980s.

Data Sources
National Civic League All-America Cities program.
Local Initiatives Support Corporation.
John Hay Whitney Foundation.
Local groups and individuals involved in community ini-
tiatives.
Data bases verified and updated periodically.

Access to Clearinghouse
Access is through a toll-free number. Staff searches the
data bases and mails the appropriate profiles.

Clearinghouse Publications
None.
The National Civic League publishes:
National Civic Review, focusing on innovative meth-
ods of solving community problems (bimonthly).
Civic Action, newsletter (bimonthly).
National Civic League publications list available.

Users
Users include local governments, community groups,
churches, businesses, and nonprofit organizations. Open
to any individual or organization.

Fees
Charge per search, depending on number of profiles.
National Civic League membership includes five
searches: individuals, $50; corporations, $100; loca! gov-
ernments, $100-3300, according to population; nonprofit
organizations, $75.

Contacts

Ms. Joanne Greek
Ms. Betsy Horsley
CIVITEX
National Civic League
1601 Grant Street, Suite 250
Denver, C0 80203

(800) 223-6004

INTEGRATED STATE INFORMATION SYSTEM (ISIS)

Sponsoring Organization
States Information Center, Council of State Govern-
ments (CSG).
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Response to specific inquiries and document loans.

Nature and Scope of the Data Base
Two computerized data bases:

BiblioFile —bibliographic data base containing more
than 9,000 titles. Includes records for state and federal
documents listed in the State Government Research
Checklist since March 1981 and other documents pub-
lished by CSG and other organizations; and

StataBase—long-text data base containing more
than 2,500 abstracts and full-text records of CSG prod-
ucts. Includes abstracts of CSG issue briefs, newsletter ar-
ticles, model legislation, and innovative state programs.

Data Sources
State agencies.
CSG research and program staff.
Federal agencies and public interest associations.

Access to Clearinghouse
Access for CSG members is through a modem and com-
puter terminal or telephone requests. On-line searches
by key words.

Clearinghouse Publications
Backgrounders (periodic), brief summaries of reports in the
ISIS data base on subjects of current interest to the states.

Users
Available only to state government officials and staff,
and to private sector members of the CSG Associates
Program. Primary users are legislative branches.

Fees
Part of CSG membership fee; telephone line charges are
separate.

Contact
Mr. William Voit
Integrated State Information System
States Information Center
Council of State Governments
Iron Works Pike
PO. Box 11910
Lexington, KY 40578
(606) 231-1827

NATIONAL LEGISLATIVE NETWORK (LEGISNET)

Sponsoring Organization
National Conference of State Legislatures
Information and Services
On-line data base of state legislative report abstracts,
program evaluations, briefs on state legislative issues,
case law, and federal and association reports.

Nature and Scope of the Data Base

Three on-line data bases:

Legislative Information System (LIS)—more than
12,000 reports, monographs, papers, briefs, and articles;

Uniform and Model Acts—will contain all the acts
promulgated by the National Conference of Commis-
sioners on Uniform State Laws, as well as model acts pre-
pared by other organizations; and

LEGISNET Index—on-line version of the LEGIS-
NET thesaurus.

No technical assistance.



Data Sources
State legislatures and executive offices, and other state
government associations,
Private associations, research organizations, and the
federal government.

Access to Clearinghouse
Access is through a modem and computer or request for
NCSL staff to search the data base. LEGISNET training
sessions are available.
Abstracts, issue briefs, and articles are available for
full text printing by the user. Other documents must be
ordered through LEGISNET.

Clearinghouse Publications
None.
NCSL publishes a number of publications on innova-
tive economic development strategies.

Users
Available to state legislators and their staffs, Others sub-
scribe to NCSLs Foundation for State Legislatures.

Fees
No charge for state legislatures. Foundation for State
Legislatures subscriptions, $1,500.

Contacts
Mr. Bob Frohling
Ms. Jo Martinez
LEGISNET
National Conference of State Legislatures
1050 17th Street, Suite 2100
Denver, CO 80265
(303) 623-7800

LOCAL EXCHANGE

Sponsoring Organization
National League of Cities (NLC), International City
Management Association (ICMA), Public Technology,
Inc. (PTT), Government Finance Officers’ Association
(GFOA), and Association of Metropolitan Sewerage
Agencies (AMSA), developed in partnership with GTE
Education Service.

Information and Services
On-line information network for local government
policy development and problem solving. Includes infor-
mation on such topics as management, finance, budget-
ing, and improving municipal services.

Electronic bulletin boards cover administration, com-
munity and economic development, public safety and pub-
lic works, university communities, small communities, legis-
lative and regulatory updates, and general topics.

Opportunity to conduct on-line workshops on specific
topics, and to generate questionnaires, conference registra-
tion forms, and other types of forms. Subscribers provide in-
formation to other organizations in an easily usable form.

Nature and Scope of the Data Base
Eight computerized data bases include:

NLC’s Urban Affairs Abstracts—monthly setvice,
articles from 40 municipally oriented periodicals;

Local Government Solutions—more than 2,000 case
studies collected by NLC, PTT, and ICMA thatdocument
innovative solutions to local problems;

NLC’s Economic Development Dispatches—100
files of information on case studies, publications, and
news about upcoming conferences;

PTT’s and ICMA's Microlink —a data base with infor-
mation about microcomputer applications, product an-
nouncements, and networking issues;

NLC’s Legislative News—information on current
legislative and regulatory news;
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GFOA’s GF-Net—more than 600 abstracts of inter-
est to municipal finance officers (covering economic,
Federal Reserve, money market, municipal market, and
municipal ratings). GF-Net is updated several times aday
from the Dow Jones Capital Markets Wire;

ICMA's Jobs —an up-to-date listing of job opportuni-
ties in local governments;

User Directory—a listing of all Local Exchange us-
ers, including addresses and telephone numbers.

Data Sources
NLC, ICMA, PTA, and GFOA.

Access to Clearinghouse
Access is through a modem and computer terminal,
Search by key words.
Subscribers receive a training diskette. An 800 customer
service phone number also is available.

Clearinghouse Publications
Norne.
Sponsoring organizations produce a number of pub-
lications of interest to state and local governments.

Users
Primary users are local government officials and their
staffs.

Fees
Subscription service. Fees based on population: over
100,000, of $700 for seven sign-on 1Ds; 25,000 to 100,000,
$500 for five 1Ds; and under 25,000, $300 for three IDs.
State municipal leagues, $400 for three IDs; addition-
al IDs, $45.
Hourly connect charges and transmission charges.

Contact
Ms. Kathryn Shane McCarty
Director of Information Services
Local Exchange
National League of Cities
1301 Pennsylvania Avenue, NW
Washington, DC 20004

(202) 626-3180

LOCAL GOVERNMENT INFORMATION NETWORK
(LOGIN)

Sponsoring Organization
William C. Norris Institute (Contro! Data Corporation)

Information and Services
On-line information service offering articles, case
studies, program descriptions, and other information on
issues ranging from solid waste disposal and economic
development to city arts and cultural programs.
Electronic mail feature with a question and answer
format.

Nature and Scope of the Data Base

Computerized data base contains some 40,000-50,000 ar-
ticles, program descriptions, and other information.
Search by key words. Includes a subject line, a 3-4 line
summary, the text, and contact person.

Types of information include:

Case studies of innovative local government pro-
grams, projects, policies, and practices;

Announcements of new federal loans and grants and
federal program changes;

Updates and news briefs about pending federal legis-
lation,

Innovations in local government finance;

Approaches for serving the elderly, the homeless,
and victims of domestic violence;

Urban technologies from other countries,



Examples of private-sector injtiatives and public-
private cooperation;

Syndicated articles on state and local government is-
sues;

Case studies of economic and community develop-
ment; and

Approaches and educational resources for improving
productivity in government.

On-line access 10 the Greenwood Press Index to Cur-
rent Urban Documents, which lists more than 3,500 cita-
tions.

Data Sources
Variety of organizations that serve local govemments, such
as 1U.S. Conference of Mayors, National League of Cities,
League of California Cities, Academy for State and Local
Government, Harvard University John E Kennedy School
of Government, U.S. Department of Housing and Urban
Development, and U.S. Department of Energy.

Access to Clearinghouse
Access is through a modem and a computer terminal via
one of more than 400 access ports across the country. Us-
ers assigned an ID, Search by key words.
Subscribers receive a user manual and reference
guide. Toll-free assistance hot-line is available.

Clearinghouse Publications
None.
Documents cited in the Greenwood Press Index may
be ordered through LOGIN.

Users
Open only to local government officials, state municipal
leagues, state and federal agencies, and nonprofit organi-
zations serving local governments.

Fees
Annual subscription/membership package ranging from
almost $3,000 to almost $6,000. Special membership
packages available for smaller jurisdictions.

Contact
LOGIN Information Services
245 E. 6th Street, Suite 809
St. Paul, MN 55101-9006
(800) 328-1921

MANAGEMENT INFORMATION SERVICE (MIS)

Sponsoring Organization
International City Management Association {ICMA)
Information and Services
Information on issues ranging from economic and business
development to local administration and management.
No technical assistance.
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Nature and Scope of the Data Base

Contains information on more than 16,000 documents.
Approximately 12,000, generally reports and articles,
cover background information and case studies on local
government programs and initiatives; about 5,000 are
manuals, handbooks, ordinances, budgets, videos, and
technical specifications. Computerized.

Approximately 2,000 documents are added annually.
Outdated documents are eliminated systematically.

Data Sources
Reports from local governments.
ICMA research staff reports.
Service providers to local governments,
Print and electronic media.

Access to Clearinghouse
Accessible only by MIS staff. Users call or write; biblio-
graphic references are sent by mail or FAX; full-text doc-
uments and videos are loaned once the user makes a se-
lection.

Clearinghouse Publications

Data Base Update (quarterly), report highlighting new
materials in the data base and generally containing about
30 articles.

Subscribers to MIS also receive a number of ICMA
publications:

MIS Reports (monthly), report on critical issues of
concern to local governments;

MIS Bulletin, newsletter on recent inquiries and new
contributions to the MIS data base;

Info Packs, semiannual packet of materials on a se-
lected issue (compiled from the MIS data base);

Public Management (monthly), magazine; and

Municipal Yearbook (annual), providing analysis of
the changing roles and functions of local governments
and highlights of major national and state legislation that
affects local governments.

Users
Primary users are local governments. Any official of a sub-
scribing jurisdiction may use MIS on an unlimited basis.

Fees
Subscription service. Fees based on population
Non-subscribers, $50 per inguiry.

Contact
Ms. Joy Pierson
Inquiry Service Manager
Management Information Service
International City Management Association
777 North Capital Street, NE, Suite 500
Washington, DC 20002

{202) 962-3659 or 962-3632



Technology Information

FEDERAL LABORATORY TECHNOLOGY DATA BASE
(File FATD)

Sponsoring Organization
Center for the Utilization of Federal Technology
(CUFT), National Technical Information Service
(NTIS), U.S. Department of Commerce.

Information and Services

Technology transfer resource linking U.S. companies
and other users with technology expertise and informa-
tion at federal laboratories. Offers access to all informa-
tion CUFT collects for its publications on resources
available from federal laboratories. CUFT licenses gov-
ernment-owned inventions on behalf of a number of
agencies.

Nature and Scope of the Data Base
The information—more than 16,000 records as of
1989—includes the following:

Identification of more than 1,100 federal laboratory
resources listed by area of expertise; facilities and equip-
ment available for sharing; technical information cen-
ters; and special services for supplying R &D samples and
supplies;

New technologies having “better-than-average po-
tential” for domestic application; and

Descriptions of U.S. government-owned inventions
that companies may use to develop new products and
processes.

Contact and source information is included for many
of these entries.

Data Sources
CUFT collections for its printed publications. Data base
updated every two weeks.

Access to Clearinghouse

Access is through a commercial on-line information ser-
vice, BRS Information Technologies. Menu-driven
searching is available via a modem and computer termi-
nal. All records are assigned subject codes, searchable
through specific subject subsets.

Federal Laboratory Technology-Online, free publica-
tion, includes access procedures, searching techniques,
and data base descriptions.

Clearinghouse Publications
None.

CUFT publishes a number of publications and direc-
tories on technology transfer and business assistance
programs. Some of these publications include:

Tech Notes (monthly), covering current technological
advances considered to have potential commercial or
other application ($175 per year);

Federal Laboratmy Technology Catalog (annual) sum-
marizing the prior year's Tech Notes (339);

Government Inventions for Licensing Abstract News-
letter (weekly), bulletin covering inventions from all fed-
eral agencies that alerts businesses and entrepreneurs to
opportunities for licensing and marketing govern-
ment-owned inventions ($235 per year); and

Directory of Federal Laboratory and Technology Re-
sources ($59.95).

Users
Users include industry, universities, federal, state, and lo-
cal governments, as well as individual scientists and engi-
neers.
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Fees

$60 per hour during office hours; $50 per hour during
off-hours.

Contacts

Information about the data base and CUFT publications:
National Technical Information Service
1.8. Department of Commerce
5825 Port Royal Road
Springfield, VA 22161
(703) 487-4650
Ask for brochures PR-801 and PR-725.

Information not covered in the brochures:
Mr. Edward Lehmann
Center for the Utilization of Federal Technology
National Technical Information Service
U.8. Department of Commerce
5825 Port Royal Road
Springfield, VA 22161
(703) 487-4805

FEDERAL RESEARCH IN PROGRESS DATA BASE (FE-
DRIP)

Sponsoring Organization
National Technical Information Service (NTIS), U.S.
Department of Commerce

Information and Services
On-line data base with summaries of active, federally
funded research projects in the physical sciences, engi-
neering, and life sciences.
No technical assistance.

Nature and Scope of the Data Base

Compilation of about 116,000 citations of active research
projects funded by the federal government. Eleven gov-
ernment agencies share information with FEDRIP. Ab-
stracis describe the basis of the research, its objectives,
and, in many instances, intermediate findings. The
agency data bases available to FEDRIP are:

AGRIC, Department of Agriculture (17,500 proj-
ects);

CRISP, Public Health Service (49,100 projects);

ENRGY, Department of Energy (5,900 projects);

NASA (700 projects);

NBS, National Institute of Standards and Technolo-
gy (90 projects);

NSF, National Science Foundation (13,500 projects);

TRANS, Transportation Research Board of the Na-
tional Academy of Sciences {4,000 projects);

USGS, Water Resources Division of the U.S. Geo-
logical Survey (300 projects);

VA, Department of Veterans Affairs (14,900 projects);

SBIR, Small Business Innovation Research Program
{7,800 projects); and

NIOSH, National Institute for Occupational Safety
and Heatlth (300 projects).

Data Sources
Federal agencies described above.

Access to Clearinghouse
Access is through DIALOG Information Services via an
800 number, modem. and computer terminal. Searched
primarily by subject and organization name (including
the organization performing the research and the spon-
soring or funding federal agency).



Awvailable also from NERAC, Inc., which performs
searches based on a user profile.

Search Guide to the Federal Research in Progress Data
Base—FEDRIP, a free booklet, describes the range of in-
formation covered and the procedure. On-line training
and group presentations are availabie.

Clearinghouse Publications
None.

Users
Users include researchers from business, universities,
and government.

Fees
DIALOG hourly computer connect fee, $31.
NERAC subscription rate based on anticipated use.

Contact
DIALOG Information Services
3460 Hillview Avenue
Palo Alto, CA 94304
(800) 334-2564

NERAC, Inc.

One Technology Drive

Tolland, CT 06084
(203) 872-7000

THE FEDERAL LABORATORY CONSORTIUM
FOR TECHNOLOGY TRANSFER CLEARINGHOUSE (FLC)

Sponsoring Organization
Federal Laboratory Consortium

Information and Services
Operates as a technology broker between federal labora-
tories and private and public sector users.

Technology information exchanges arranged to assist
business product development, as well as to address state
and local policy and program needs.

Technical assistance provided. The Clearinghouse will
work with industry groups to help create and identify poten-
tial laboratory staff for a special technology interest group.

Nature and Scope of the Data Base
Capable of providing access points for all technologies
being developed in member federal laboratories (exclud-
ing selected Department of Defense technologies).
Resource directory data base identifies expertise of
individual laboratories and covers over one-third of the
laboratories and centers.
“Technical specialists” for each of 35 technology ar-
eas respond to specific requests.

Data Sources
Clearinghouse data bases. Access to data bases of the Na-
tional Technical Information Service, National Aeronau-
tics and Space Administration, and others for referral in-
formation.

Access to Clearinghouse
Access is through a technical request form indicating the
problem, desired results, action to date, what the inquirer
expects from the laboratory, and the date the informa-
tion or assistance is needed. Request sent to the appro-
priate laboratory by phone, mail, electronic mail, or
FAX,

Clearinghouse Publications
None.
FLC produces publications on the Clearinghouse
and its other activities, including a montly newsletier
highlighting available laboratory technology.
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Users
Primary users generally from corporations, state and lo-
cal governments, and universities. Open to any inter-
ested individual or organization.

Fees
Free.

Contact
Mr. Allan Sjoholm
FLC Clearinghouse
1007 5th Avenue, Suite 810
Sant Diego, CA 92101
(619) 544-9033

NASA TECHNOLOGY UTILIZATION PROGRAM (TU)

Sponsoring Organization
National Aeronautics and Space Administration
(NASA) (at NASA facilities and NASA-supported orga-
nizations, such as academic institutions),

Information and Services

Information and technical assistance to broaden and ac-
celerate the transfer of aerospace technology to other
sectors of the economy.

Access to several NASA assistance programs including:

Industrial Application Centers—ten user assistance
centers, affiliated with universities, that provide both
public and private information retrieval services and
technical help to government and industry clients;

Industrial Application Center Affiliates—state-
sponsored business or technical assistance centers in 29
states that provide access to NASA's technology transfer
network; and

Applications Team—working on engineering proj-
ects t0 sotve public and private sector problems through
the application of pertinent aerospace technology.

Support teams, with seed funding, develop prototype
hardware to prove applicability of technology to problems.

Nature and Scope of the Data Base
Access to about one million documents in the NASA
data bank and in more than 400 other computerized data
bases. Includes selected contents of some 15,000 scientif-
ic and technical journals.

Data Sources
NASA R&D contracts.

Access to Clearinghouse
Initial access is contact with the Industrial Application
Centers by phone, mail, or meetings. Staff searches data
base through a system called RECON.

Clearinghouse Publications
NASA Tech Briefs (monthly) provides information on;
Newly developed products and processes;
Advances in basic and applied research;
Improvements in shop and laboratory techniques;
Sources of technical data and computer programs; and
Other innovations with commercial potential origi-
nating at NASA field centers or at the facilities of NASA
contractors.
More detailed information on particular innovations
is available in a “Technical Support Package.”
Spinoff, annual volume to heighten awareness of
technology transfer and its potential for economic and
social benefit.

Users
Users include state and Jocal governments, private firms,
technical and business assistance providers, and re-
searchers.



Fees
Charges for computer searches and project services pro-
vided by the Industrial Application Centers.

Contact
Mr. Leonard Ault
Technology Utilization Division
NASA Headquarters
600 Independence Avenue, NW
Washington, DC 20546
(202) 453-8377

TECHNOLOGY APPLICATIONS INFORMATION SYSTEM
(TAIS)

Sponsoring Organization
Office of Technology Applications, Strategic Defense
Initiative Organization (SD10), U.S. Department of De-
fense (DOD)

Information and Services
On-line computerized referral system containing de-
scriptions of technologies developed for the Strategic
Defense Initiative (SDI) program. As permitted by DOD
rules, links organizations and individuals secking to com-
mercialize SDI technology with the inventors.

Office of Technology Applications makes unclassi-
fied, nonproprietary SDI technologies available to other
federal agencies and to the U.S. private sector. Technolo-
gy Applications Office staff provides personalized busi-
ness assistance on request.

Nature and Scope of the Data Base
As of March 1990, contains:

1,300+ technology abstracts containing unclassified
summaries of SDI funded technologies with spinoff po-
tential;

Descriptions of more than 180 federal and 420 state/
local business assistance programs;

Opportunities and requirements for submitting pro-
posals for SDI research funding under the SDI Small
Business Innovation Research program and the SDI In-
novative Science and Technology program; and

Listings of 15 other on-line federal data bases of tech-
nology information (DOD, NTIS, etc.).

Data Sources
Researchers and/or government sponsors responsible
for SDI contracts. The information received from these
sources is standardized to fit the TAIS format.
Other federal agencies and organizations.

Access to Clearinghouse
Access through computer modem. Technology abstracts
searched by technology hierarchy and key words. Addi-
tional information may be requested on abstracts. Tech-
nology Applications Office responds by mail and also in-
forms the holder of the technology of the user’s interest.

Clearinghouse Publications
Annual reports, brochures, press releases, and press kits,

Users
Primary users are large corporations, small firms, entre-
preneurs, universities, federal agencies, and state and lo-
cal governments.

TAIS is available to any U.S. citizen or business that
has completed a Militarily Critical Technical (MCT)
Data Agreement (DD Form 2345) and has been certified
as eligible for access by the Defense Logistics Agency
(800-352-3572). Federal agency representatives may ob-
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tain access certification by addressing a request on offi-
cial letterhead to the SDIO Technology Applications Of-
fice, OSD/SDIO/TNQ, Washington, DC 20301-7100.

Fees
Free (possible long-distance telephone charge).

Contact
Col. Daniel Heitz, Director
Technology Applications Office
Strategic Defense Initiative Organization
OSD/SDIO/TNO
Attn: TAIS
Washington, DC 20301-7100
(202) 693-1563

TELTECH

Sponsoring Organization
Teltech

Information and Services
Consulting service for scientists and engineers facing
questions in new or unfamiliar technical areas. Includesa
network of technical experts, an interactive literature
searching capability, and training courses.
Telephone consultation available in more than 2,400
science and technology subjects.

Nature and Scope of the Data Base
Access t0 more than 1,200 external data bases, and
printed materials covering technical and general busi-
ness information, A partial listing includes:

DIALOG —data bases covering science and technol-
ogy, business, and current affairs;

Dow Jones—including the Wall Street Journal and
Barrons,

Datatimes —domestic and international newspapers;

Newsnet—industry newsletters; and

ORBIT —dealing with patents, petroleum, packag-
ing, and materials.

Network of 7,000 technical experts available for tele-
phone consultation, drawn from universities, federal lab-
oratories, consulting groups, and private industry, as welt
as from retired scientists and engineers.

Data Sources
Data bases described above.

Access to Clearinghouse

Access is through CompuServe. Information specialist

searches data base; user watches on a computer screen

and comments by phone, pinpointing the documents need-

ed. Teltech coordinates delivery of printed materials.
Interactive literature searching service relies on

on-line systems. Specialists network uses an on-line sys-

tem or users may call Teltech’s help staff.

Clearinghouse Publications
None.

Users
Users include corporations, and smatl and medium-sized
manufacturers.

Fees
Subscription service. Annual fees, $6,000 to $30,000, cover
all data base and search charges as well as expert contact.

Contact
Mr. Ron Helgeson
Teltech
9855 West 78th Street
Eden Prairie, MN 55344
(612) 829-9000
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To Promote American Business

The Omnibus Trade and Competitiveness Act of 1988 es-
tablished the Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation within the
U.S. Department of Commerce, The primary mission of
the Clearinghouse is to enhance nationwide awareness
and use of the many federal, state, and local initiatives that
seek to bolster the competitiveness of American busi-
nesses in world markets.

The Department of Commerce entered into an agree-
ment with the U.S. Advisory Commission on Intergovern-
mental Relations to develop a feasible and effective oper-
ating plan for the Clearinghouse. The plan recognizes that
a great deal of activity is under way to assist in promoting
and adopting federal, state, and local initiatives designed
to enhance the productivity, technology, and innovation of
American businesses. Therefore, the Clearinghouse was
designed to reinforce these activities rather than to re-
place or duplicate them.

This selected Guide to Professional Program Developers
and Administrators is not a clearinghouse information list.
Do not call these people for Clearinghouse information.
Its purpose is to facilitate contacts among organizations
and experts in these fields to help them improve their ser-
vices. The other booklets in this series of three Guides be-

ing distributed by the Clearinghouse acquaint users with
the variety of resources available—a directory of national
clearinghouses that provide information and assistance on
productivity improvement, technology transfer, and busi-
ness innovation, and a directory of federal, state, and local
initiatives in these fields.

Comments and suggestions for improving the guide-
books—or about other activities of the Clearinghouse—are
welcome. In addition to these guidebooks and other informa-
tion services, the Clearinghouse intends to provide policy
analysis services designed to help federal, state, and local
policymakers identify and implement the most effective ini-
tiatives to stimulate business productivity, technological ad-
vance, and innovation.

Inquiries should be directed as follows:

By phone: (202) 377-0826 or 377-2922

By mail:  Clearinghouse for State and Local
Initiatives on Productivity, Technology,
and Innovation

Technology Administration

U.5. Department of Commerce

Washington, DC 20230

How to Use this Guide

This directory consists of four parts: (1) a master list,
by organization, with separate sections for the federal gov-
ernment, state and local institutions and organizations,
universities, and nongovernmental organizations; (2) a list
of names categorized by subject of expertise; (3) a list of
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names by geographicat location; and (4) an alphabetical
list of names. The number before each name directs the user
to the corresponding entry in the master {ist, which contains
addresses and phone numbers for each person and organi-
zation.
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U.S. Government Listings

ADVISORY COMMISSION
ON INTERGOVERNMENTAL RELATIONS

1. Dr. Bruce D. McDowell, Director
Government Policy Research
Advisory Commission

on Intergovernmental Relations
1111 20th Street, NW, Suite 2000
Washington, DC 20575

(202) 653-5540

Clearinghouse Operations, Public Policy
and Legislation, Technology Transfer

AGRICULTURE, U.S. DEPARTMENT OF

Agricultural Research Service

2. Mr. James Hall, Technology Transfer Coordinator
USDA-ARS-OCT
4th Floor, Building 005
Beltsville, MD 20705
(301) 344-4045

Technology Transfer

Extension Service

3. Dr. Theodore Maher,
National Program Leader for Local Governments
Extension Service
U.S. Department of Agriculture
Room 3865, South Building
Washington, DC  20250-0900
(202) 447-7185

Economic Development, Technology Transfer,
Workforce Preparation

Rural Information Center

4, Ms. Patricia John
Rural Information Center
Room 304, National Agricultural Library
Beltsville, MD 20705
(301) 344-2547

Clearinghouse Operations, Technology Transfer,
Economic Development

APPALACHIAN REGIONAL COMMISSION

5. Mr. Robert Decker, Director
Economic and Program Analysis
Appalachian Regional Commission
1666 Connecticut Avenue, NW
Washington, DC 20235

(202) 673-7849

Economic Development, Program Evaluation,
Technology Transfer

COMMERCE, U.S. DEPARTMENT OF

Economic Development Administration

6. Mr. David H. Geddes, Director
Mr. Richard E. Hage,
National Technical Assistance Coordinator
Technical Assistance Research Division

149

Economic Development Administration
14th Street and Constitution Avenue, NW
Room 7319
Washington, DC 20230

(202) 377-2127

Economic Development, Technology Transfer,
Scientific Research

Technology Administration

10.

11.

Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation

Dr. Robert Atkinson, Coordinator

Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation

H4418

U.S. Department of Commerce

Washington, DC 20230

(202) 377-0659

Clearinghouse Operations

Mr. Richard A. Johnson, Manager

State and Local Data Bases

Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation

H4418

U.S. Department of Commerce

Washington, DC 20230
(202) 3772922

Clearinghouse Operations

Ms. Elizabeth Robertson
Clearinghouse Industry Analyst
Clearinghouse for State and Local Initiatives
on Productivity, Technology, and Innovation
H4418
U.S. Department of Commerce
Washington, DC 20230
(202) 3770826

Clearinghouse Operations
National Institute of Standards and Technology (NIST)

Dr. Robert E. Chapman, Acting Director
Office of Technology Commercialization
National Institute of Standards and Technology (NIST)
Building 221, Room A-343
Gaithersburg, MD 20899
(301) 975-2723

Clearinghouse Operations, Research Assistance,
Technology Transfer

Dr. David E. Edgerly, Acting Deputy Director
Technology Services .
National Institute of Standards and Technology (NIST)
Building 221, Room A-363
Gaithershurg, MD 20899

(301) 975-4500

Clearinghouse Operations, Research Assistance,
Technology Transfer



12,

13.

14,

15.

National Technical Information Service, Center

for the Utilization of Federal Technology (NTIS/CUFT)

Dr. Darcia Bracken
National Technical Information Service,
Center for the Utilization of Federal Technology
Room 304, Forbes Building
5285 Port Royal Road
Springfield, VA 22161

(703) 487-4838

Technology Transfer
Technology Commercialization

Mr. Joseph P. Allen, Deputy Director
Ofifice of Technology Commercialization
Ha418
U.S. Department of Commerce
Washington, DC 26230

(202) 377-8100

Technology Transfer

Mr. Theodore J. Lettes, Manager
Advanced Manufacturing Program
Office of Technology Commercialization
H4418
U.S. Department of Commerce
Washington, DC 20230

(202) 3778111

Innovative Management and Financing,
Technology Transfer

Technology Policy

Mr. Tip Parker
Senior Technology Economics Specialist
Office of Technology Policy
H4835
U.S. Department of Commerce
Washington, DC 20230

(202) 3770825

Technology Transfer

CONGRESS, U.S.

House of Representatives

16.

17.

Committee on Science, Space, and Technology

Mr. James Turner, Counsel
Mr. David Goldston, Republican Special Assistant
Subcommittes on Science, Research

and Technology
U.S. House of Representatives
2319 Rayburn House Office Building
Washington, DC 20515

(202) 225-8844 (Turner)

(202) 225-4024 (Goldston)

Public Policy and Legislation

Mr. Wesley Warren, Republican Special Assistant
Subcommittee on Natural Resources,
Agriculture Research and Environment
U.S. House of Representatives
388 House Office Building Annex I1
Washington, DC 20515
(202} 226-6993

Public Policy and Legislation
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Senate
Committee on Commerce, Science, and Transportation

18. Mr. Patrick J. Windham
Subcommittee on Science, Technology, and Space
U.S. House of Representatives
427 Hart Senate Office Building
Washington, DC 20510
(202) 224-9360

Public Policy and Legislation
Committee on Small Business

19. Mr. Charles E. Ludlam, Tax Counsel
SR-428A Russell Senate Office Building
Washington, DC 20510-635¢

(202) 224-8495

Public Policy and Legislation

Library of Cengress

20. Ms. Wendy Schacht, Specialist
Science and Technology
CRS/SPRD, LM 413
U.S. Library of Congress
101 Independence Avenue, SE
Washington, DC 20540

(202) 707-7066

Clearinghouse Operations

Technology Assessment, U.S, Office of

21. Ms. Edith Page, Senior Associate
Office of Technology Assessment
600 Pennsylvania Avenue, SW
Washington, DC 20510-8025
(202) 224-8713

Program Evatuation

DEFENSE, U.S, DEPARTMENT OF

22. Col. Daniel Heitz
Technology Application Information System
Strategic Defense Initiative Organization
OSD/SDIO/T/TA
U.S. Department of Defense
Washington, DC 20301-7100
(202) 693-1563

Technology Transfer

EDUCATION, U.8. DEPARTMENT OF

23, Dr. Susan S. Klein, Senior Research Associate
Office of Educational Research and Improvement
U.S. Department of Education
555 New Jersey Avenue, NW
Washington, DC 20208-5720

(202) 357-6289

Clearinghouse Operations, Program Evaluation,
Workforce Preparation

24. Dr. Winifred Warnat, Director
Vocational Technical Education
U.S. Department of Education
330 C Street, SW, Room 4315
Washington, DC 20202-7241

(202) 732-2441

Workforce Preparation



ENERGY, U.S. DEPARTMENT OF

25.

Ms. Claire Sink, Program Manager
R&D Technology Transfer Program
Office of Energy Research
U.S. Department of Energy, ER-42
1000 Independence Avenue, SW
Washington, DC 20585

(202) 586-3560

Technology Transfer

FEDERAL EMERGENCY MANAGEMENT AGENCY

26.

Mr. James S. Grichar, Senior Economist
Office of Mobilization Preparedness
Federal Emergency Management Agency
500 C Street, SW, Room 627
Washington, DC 20472

(202) 646-3054

Innovative Management and Financing

FEDERAL LABORATORY CONSORTIUM
FOR TECHNOLOGY TRANSFER

27

29.

30.

3L

Dr. Beverly Berger, Washington, DC Representative
Federal Laboratory Consortium
for Technology Transfer
1550 M Street, NW, 11th Floor
Washington, DC 20005
(202) 331-4220

Technology Transfer

Mr. Del Delabarre, FLC Administrator
PO. Box 545
Sequim, WA 98382

(206) 683-1005

Technology Transfer

Mr. Clifford E. Lanham, Manager
Army Domestic Technology Program
U.S. Army Laboratory Command
Attn: AMSLCTPTT
2800 Powder Mill Road
Adelphi, Maryland 20783-1145

(202) 394-4210

Scientific Research, Technology Transfer

Dr. Loren C. Schmid, Chairman
Federal Laboratory Consortium
for Technology Transfer
Pacific Northwest Laboratory

PO. Box 999
Richland, Washington 99352
{509) 375-2559

Scientific Research, Technology Transfer

Mr. Allan Sjoholm, Manager
FLC Clearinghouse
1007 5th Avenue, Suite 810
San Diego, CA 92101

{619) 544-5033

Clearinghouse Operations, Technology Transfer
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GENERAL SERVICES ADMINISTRATION, U.S.

32, Mr. A Jerald Varner
Federal Domestic Assistance Catalog
GSA
300 7th Street, SW, Ground Floor
Washington, DC 20407
(202) 453-4126

Clearinghouse Operations

LABOR, U.S. DEPARTMENT OF

33. Mr. Kelly W. Bryant, II
Bureau of International Labor Affairs
U.8. Department of Labor
200 Constitutiont Avenue, NW, Room 5-5325
Washington, DC 20210
(202) 523-6201

Workforce Preparation

MANAGEMENT AND BUDGET,
U.S. OFFICE OF

34. Mr. Richard J. O’Brien, Management Analyst
Productivity Management Branch
Office of Management and Budget
725 17th Street, NW
Washington, DC 20503
(202) 395-3692

Productivity Analysis

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION, U.S.

35. Mr. Leonard Ault, Deputy Director
Technology Ultilization
NASA Headquarters
Mail Code CU
600 Independence Avenuc, SW
Washington, DC 20546
(202) 453-8722

Technology Transfer

36. Mr. Henry Clarks, Director
Technology Ultilization
NASA Headquarters
Mail Code CU
600 Independence Avenue, SW
Washington, DC 20546
(202) 453-8722

Technology Transfer

37. Mr. Ray L. Gilbert, Manager
Applications Engineering
NASA Headquarters
Mail Code CU
600 Independence Avenue, SW
Washington, DC 20546

(202) 453-8722

Technology Transfer

NATIONAL INSTITUTES OF HEALTH, U.S.

38. Dr. Philip S. Chen, Jr.
Associate Director for Intramural Affairs
National Institutes of Health
Building 1, Room 140
9000 Rockville Pike



Bethesda, MD 20892
(301) 496-3561

Research Assistance

NATIONAI SCIENCE FOUNDATION

39. Ms. Margaret Grucza, Study Director
Government Studies Group
National Science Foundation
2000 L Street, NW, Room 602
Washington, DC 20550
(202) 634-4636

Technology Development, Technology Transfer

40. Ms. Joyce Hamaty
State Liaison Specialist
National Science Foundation
1800 G Street, NW, Room 527
Washington, DC 20550
(202) 357-9838

Technology Development, Technology Transfer

SMALL BUSINESS ADMINISTRATION, U.S.

41. Mr. Mark Hankins, Assistant Chief Counsel
Innovation and Economic Regulation
Office of Advocacy
Small Business Administration
1725 T Street, NW, Suite 403
Washington, DC 20416

(202) 634-6115

Innovative Management and Financing,
Clearinghouse Operations

TENNESSEE VALLEY AUTHORITY

42, Mr. Brown Wright, Manager
‘Technology Utilization,

TVA OCH 2ES5B

400 West Summitt Hill Dr.

Knoxville, TN 37902
(613) 6326435

Technology Transfer

TRADE REPRESENTATIVE, OFFICE OF THE U.S.

43.

Mr. J. David Morrissy, Director
Capital Manufactures and Materials Trade Policy
Office of the U.S. Trade Representative
600 17th Street, NW
Washington, DC 20506
(202) 395-4946

International Trade

TRANSPORTATION, U.S. DEPARTMENT OF
44. Mr. Norman Paulhus

Technology Sharing Program
U.S. Department of Transportation
DRT-1DT, Room 9402
400 7th Street, SW
Washington, DC 20590
(202) 366-4208

Technology Transfer

VETERANS AFFAIRS, U.S. DEPARTMENT QF

45, Dr. Margaret Giannini
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Deputy Assistant Chief Medical Director
for Rehabilitation and Prosthetics
U.5. Department of Veterans Affairs
810 Vermont Avenue, NW, Room 938 (110)
Washington, DC 20420
(202) 233-5177

Workforce Preparation



State and Local Institutions and Organizations

ARKANSAS

Arkansas Science and Technology Authority

46. Ms. Alice Smith, Vice President
Arkansas Science and Technology Authority
100 Main Street, Suite 450
Little Rock, AR 72201
(501) 371-3554

Technology Transfer

INDIANA

Indiana Corporation for Science and Technology*

47. Dr. Stephen Gage, President
Indiana Corporation for Science and Technology
One North Capitol Avenue, Suite 925
Indianapolis, IN 46204-2242
(317) 635-3058

Technology Transfer

*State funded nonprofit corporation

I0WA

Iowa Department of Economic Development

43. Mr. David Plazak
Iowa Department of Economic Development
200 East Grand Avenue
Des Moines, IA 50309
(515) 281-3850

Innovative Management and Financing

MARYLAND

Maryland Department of Economic
and Employment Development

49, Mr. Campbell C. Johnson, III, Manager
Marketing Resources
Division of Business Development
Maryland Department of Economic
and Employment Development
217 East Redwood Street, 10th Floor
Baltimore, MD 21202
{301} 333-6580

Innovative Management and Financing

Montgomery County High Technolegy Council, Inc.*

50. Mr. Walter H. Plosila, President
Montgomery County High Technology Council, Inc.
51 Monroe Street, Suite 1701
Rockville, MD 20850
{301) 762-6325

Innovative Management and Financing, _

Clearinghouse Operations, Economic Development

*Nonprofit, nongovernment, deals with county government
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MICHIGAN

Michigan Modernization Service

51. Mr. John Cleveland, Director
Michigan Modernization Service
106 W. Allegan, Room 212
Lansing, MI 48913
(517) 373-7411

Technology Transfer

Michigan Strategic Fund

52. Dr. James Kenworthy, Manager
Research and Technology
Michigan Strategic Fund
525 West Ottawa Street, 3rd Floor
Lansing, M1 48933

(517) 373-0349

Innovative Management and Financing

53. Mr. Steve Rohde, Director
Private Institutions Program
Michigan Strategic Fund
525 West Ottawa Street, 3rd Floor
Lansing, MI 48933

(517 373-7551

Innovative Management and Financing

NEW HAMPSHIRE

New Hampshire Department of Resources
and Economic Development

54, Mr. William E. Pillsbury, Director
Office of Industrial Development
PO. Box 856
Concord, NH 03301
(603) 271-2591

Innovative Management and Financing

NEW JERSEY

New Jersey Commission on Science and Technology

55. Mr. David Goodman, Deputy Director
New Jersey Commission on Science and Technology
122 West State Street
CN-832
Trenton, NJ 08625-0832
(609) 633-2740

Research Assistance

NEW YORK

New York State Science and Technology Foundation

56. Mr. John 8. Deffigos. Deputy Executive Director
New York State Science and Technology Foundation
99 Washington Avenue. Suite 1730
Albany, NY 12210
(518) 474-4349

Economic Development, Technology Development,
Technology Transfer



NORTH DAKOTA

North Dakota Economic Development Commission

57. Mr. William A. Patrie, Director
North Dakota Economic Development Commission
Loverty Memorial Building
Bismarck, ND 58505
{701) 224-2810

Innovative Management and Financing

OHIO

Thomas Edison Program

58. Mr. Christopher Coburn, Executive Director
Thomas Edison Program
77 South High Street, 26th Floor
Columbus, OH 43266-0330
(614) 466-3086

Innovative Management and Financing,
Technology Transfer

PENNSYLVANIA

Ben Franklin Partnership

59. Mr. Jacques Koppel, Executive Director
Ben Franklin Partnership
464 Forum Building
Harrisbarg, PA 17120
(717) 7874147

Innovative Management and Financing,
Research Assistance, Technology Development

VIRGINIA

Center for Innovative Technology

60. Dr. Gene Calvert, Diirector
Technology Transfer
Center for Innovative Technology
2214 Rock Hill Road, Room 600
Herndon, VA 22070-4005
(703) 689-3037

Innovative Management and Financing,
Technology Development, Technology Transfer
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Universities

CALIFORNIA

University of Southern California

61

Western Research Application Center

Mr. Radford King, Executive Director
Western Research Application Center
at the University of Southern California {USC)
3716 S. Hope Street, Suite 200
Los Angeles, CA 90007
(213) 743-8988

Clearinghouse Operations, Technology Transfer

FLORIDA

University of Florida

62.

Southern Technology Applications Center

Mr. Ronald J. Thomton, Director
Southern Technology Applications Center
University of Florida
One Progress Boulevard
Box 24
Alachua, FL 32615

(904) 462-3913

Technology Transfer

ILLINOIS

University of Illinois at Chicago

63.

Center for Urban Economic Development (UICUED)

Dr. Wim Wiewel, Director
Center for Urban Economic Development
University of Illinois at Chicago
815 West Van Buren Street, Suite 500
Chicago, IL 60607

{312)996-4329

Economic Development, Innovative Management and
Financing

INDIANA

Indiana University-Purdue University at Indianapolis

64.

(IUPUT)

Indianapolis Center for Advanced Research, Inc.

Dr. E Timothy Janis
Director, Technology Transfer
Indianapolis Center for Advanced Research, Inc.
611 North Capitol Avenue
Indianapolis, IN 46204
(317) 262-5000

Technology Transfer

MARYLAND

University of Maryland

65.

Dingman Center for Entrepreneurship

Dr. Charles O. Heller
Dingman Center for Entrepreneurship
College of Business and Management
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66.

University of Maryland
College Park, MD 20742
(301) 454-8080

Innovative Management and Financing

Technology Extension Service—
Engineering and Research Center

Mr. W. Travis Walton
Engineering and Research Center
University of Maryland
College Park, MD 20742

(301) 454-1941

Innovative Management
and Financing, Technology Transfer

NEW YORK
State University of New York at Buffalo

67.

N.Y. Disability Technology Information Network
Dr. William C. Mann

New York Disability Technology

Information Network

Department of Occupational Therapy
State University of New York at Buffalo
515 Stockton Kimball Tower

Buffalo, New York 14214

{716) 831-314172

Workforee Preparation

NORTH CAROLINA
University of North Carolina at Chapel Hill

Small Business and Technology

Development Center

Mr. Scott Daugherty, Director
Small Business and Technology Development Center

University of North Carolina

Raleigh, NC 27612

(919) 733-4643

Innovative Management and Financing, Technology De-
velopment, Technology Transfer

University of North Carolina at Greensboro

69.

Dr. John Rees, Chairman

Department of Geography

Room 129 Graham

University of North Carolina

Greensboro, NC 27412
(919) 334-5388

Economic Development, Program Evaluation,
Public Policy and Legislation, Technology Transfer

OHIO
Central State University

Office of Strategic Planning
and Institutional Research

70. Dr. Barbara Fleming, Director

Office of Strategic Planning
and Institutional Research



Central State University
Wilberforce, Ohio 45384
(513) 376-6234

WASHINGTON, DC

Howard University
Small Business Development Center

74. Ms. Nancy Flake
Small Business Development Center
Howard University
Schiool of Business and Public Administration Building
6th & Fairmont Streets, NW, Room 128
Washington, DC 20059

Innovative Management and Financing

PENNSYLVANIA

Pennsylvania State University
Pennsylvania Technical Assistance Program

(PENNTAP) {202) 636-3150
I " . . .
71. Dr. H. LeRoy Marlow, Director gggl;iigvr?sManagemem and Financing, Clearinghouse

PENNTAP
Pennsylvania State University
101 George Building WEST VIRGINIA
University Park, PA 16802 .

(814) 35(365-6277 Marshall University

75. Dr. Robert F Maddox
Executive Assistant to the President
Office of Research and Economic Development
Marshall University

Technology Transfer

SOUTH DAKOTA 1050 4th Avenue
. Huntington, WV 25755
South Dakota State University (304) 6966797

Engineering and Environmental Resource Center Innovative Management and Financing,

Economic Development, International Trade,

72. Mr. LaDell R, Swiden, Acting Director Warkforce Preparation

Engineering and Environmental Resource Center
South Nakota State University

West Virginia University
Box 507, Wenona Hall

76. Dr. Rachel B. Tompkins

Brookings, SI 57007-0199
(605) 688-4184

Economic Development, Productivity Analysis,

Associate Provost for Economic Development
and Extension
West Virginia University

) PO. Box 6031
Research Assistance, Technology Development, Morgantown, WV 26505-6031
Technology Transfer (304) 293-5691
VIRGINIA Economic Development, Program Evaluation,

Technology Transfer
George Mason University

73. Dr. Brack Brown

Regional Research Institute

Department of Public Affairs 77. Dr. Philip Shapira
L Regional Research Institute
George Mason University M P
Lo . West Virginia University

4400 University Drive 511 North High Street
Fairfax, VA 22030 o BV o

’ - Morgantown, WV 26506

(703) 323-2272 (304) 293-2896

Public Policy and Legislation Economic Development
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Nongovernmental Organizations
ADVANCED DEVELOPMENT DISTRIBUTION, INC.
73, Mr. Paul R. Brockman

President and Chief Executive Officer
Advanced Development Distribution, Inc.
PO. Box 88
Alexandria, VA 22313-0088

(703) 971-3580 or (703) 684-6331

Technology Development, Technology Transfer

AMERICAN ASSEMBLY OF COLLEGIATE
SCHOOLS OF BUSINESS

79.

Ms. Jacqueline Harrington
Assistant Director for Public Policy
American Assembly of Collegiate Schools of Business
605 Old Ballas Road, Suite 220
St. Louis, MO 63141
(314) 872-8481

Workforce Preparation

AMERICAN ELECTRONICS ASSOCIATION

80.

Mr. . Richard Iverson
President and Chief Executive Officer
American Electronics Association
1225 I Street, NW, Suite 1225
Washington, DC 20005

(202) 682-9110

Public Policy and Legislation, Techology Development,
Technology Transfer

AMERICAN PLANNING ASSOCIATION

81

Ms. Marya Morris
Planning Advisory Service
American Planning Association
1313 E. 60th Street
Chicago, IL. 60637

(312) 955-9100

Innovative Management and Financing, Economic Devel-
opment

AMERICAN SOCIETY FOR TRAINING
AND DEVELOPMENT

82,

Dr. Curtis E. Plott, Executive Director
American Society for Training and Development
1440 Duke Street
PO. Box 1440
Alexandria, VA 22313

(703) 683-8100

Workforce Preparation

ASSOCIATION

FOR MANUFACTURING TECHNOLOGY/
NATIONAL MACHINE TOOL
BUILDERS’ ASSOCIATION (NMBTA)

83.

Mr. John B. Deam, Technical Director
NMBTA
7901 Westpark Drive
Mclean, VA 22102
(703) 893-2900
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Innovative Management and Financing,
Public Policy and Legislation, Technology Transfer,
International Trade

ASSOCIATION OF UNIVERSITY RELATED
RESEARCH PARKS

84. MTr. Chris Boettcher, Executive Director
Association of University Related Research Parks
4500 S. Lakeshore Drive, Suite 475

Tempe, AZ B5282

(602) 752-2002

Technology Development

C & J INDUSTRIES

85. Mr. Harold Corner, President
C & J Industries
760 Water Street
Meadville, PA 16335
(814) 724-4950

Technology Transfer

CARNEGIE COMMISSION
ON SCIENCE, TECHNOLOGY, AND GOVERNMENT

86. Mr. David Z. Beckler, Associate Director

Mr. David A. Kirsch, Program Associate

Carnegie Commission on Science, Technology,
and Government

10 Waverly Place

New York, NY 10003

(212) 998-2150
Public Policy and Legislation

CARSON, THOMAS B,

87. Mr. Thomas B. Carson
3323 Nebraska Avenue, NW
Washington, DC 20016

(202) 244-6629

Economic Development

CHAMBER OF COMMERCE
SMALL BUSINESS CENTER

88. Ms. Christine Russell, Director
House of Representatives Liaison
U.S. Chamber of Commerce

1615 H Street, NW

Washington, DC 20062

(202) 463-5600

Innovative Management and Financing

CHAPMAN RESEARCH AND ASSOCIATES

89. Dr. Richard Chapman
Chapman Rescarch Group. Inc.
6631 South University Boulevard. Suite 212
Littleton, CO 80121
{303) 730-2226

Program Evaluation, Public Policy and Legislation,
Technology Transfer



CHICAGO HIGH TECH ASSOCIATION

90. Mr. Ken Boyce, Executive Director
Chicago High Tech Association
53 West Jackson, Suite 1634
Chicago, Hlinois 60604
(312) 939-5355

Innovative Management and Financing,
Economic Development, Technology Transfer

CIVIC INFORMATION
AND TECHNIQUES EXCHANGE

91. Ms. Joanne Greek, CIVITEX Operator
Ms. Betsy Horsley, CIVITEX Operator
CIVITEX
National Civic League
1601 Grant Street, Suite 250
Denver, CO 80203

(800) 223-6004

Clearinghouse Operations, Economic Development

COMMITTEE FOR ECONOMIC DEVELOPMENT

92. Mr. Scott Fosler, Vice President
Committee for Economic Development
1700 K Street NW
Washington, DC 20006

(202) 296-5860

Innovative Management and Financing,
Economic Development, Program Evaluation,
Public Policy and Legislation

COMMUNITY INFORMATION EXCHANGE

93. Ms. Dorothie Haygood, Program Director
Community Information Exchange
1029 Vermont Avcnue, NW, Suitc 710
Washington, DC 20005
(202) 628-2981

Innovative Management and Financing,
Clearinghouse Operations,
Economic Development

COMPUTER AND BUSINESS EQUIPMENT MANUFAC-
TURING ASSOCIATION (CBEMA)

94, Mr. John L. Pickitt, President
Ms. Maryann Karinch, Director of Communications
Computer and Business Equipment
Manufacturing Association
311 First Street, NW, Suite 500
‘Washington, DC 20001
(202) 737-8888

Productivity Analysis, Public Policy and Legislation,
Technology Development, Technology Transfer,
International Trade

COUNCIL FOR URBAN
ECONOMIC DEVELOPMENT

95. Mr. Kenneth Poole
Director of Technical Assistance
CUED
1730 K Street, NW, Suite 915
Washington, DC 20006
(202) 223-4735
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Innovative Management and Financing,
Clearinghouse Operations,
Economic Development

COUNCIL OF STATE GOYERNMENTS

96. Mr. William Voit
States Information Center
Council of State Governments
Iron Works Pike
BO. Box 11910
Lexington, KY 40578-1910
(606) 231-1939

Clearinghouse Operations, Economic Development

COUNCIL OF STATE POLICY
AND PLANNING AGENCIES

97. Mr. James M. Souby, Executive Director
Council of State Policy and Planning Agencies
400 N. Capitol Street, NW, Suite 291
Washington, DC 20001
{202) 624-5387

Economic Development

COUNCIL ON COMPETITIVENESS

98. Dr. Kent H. Hughes, President
Council on Competitiveness
1331 Pennsylvania Avenue, NW
Suite 900, North Lobby
Washington, DC 20004

(202) 662-8760

Innovative Management and Financing, Public Policy and
Legislation, International Trade

CRAY RESEARCH

99. Ms. Kathleen Bernard, Director
Science Policy and Technology Programs
Cray Research
1331 Pennsylvania Avenue, NW, Suite 133IN
Washington, DC 20004
{202) 638-6000

Public Policy and Legislation,
Technology Development, Technology Transfer

DPA, INC.

100. Mr. Donn Philpot
16 Ashley Square
2373 Delo Drive
Gibsonia, PA 15044

(412) 444-6715

Qiearinghouse Operations, Technology Development,
Technology Transfer

EDWARD T. KELLY AND ASSOCIATES

101. Mr. Edward T. Kelly
Edward T. Kelly and Associates
1233 20th Street, NW, 7th Floor
Washington, DC 20036
(202) 223-5899

Innovative Management and Financing,
Technology Transfer




FINANCIAL ALTERNATIVES

102. Mr. Kevin Dyer, President
Financial Alternatives Inc.
Eastgate Plaza, 1st Floor
Delislow, WV 26531

(304) 296-1458

Innovative Management and Financing

FISCAL PLANNING SERVICES

103. Mr. Stuart Rabinowitz
Fiscal Planning Services
1430 K Street, NW, Suite 1100
Washington, DC 20005
(202) 638-5522

Innovative Management and Financing

HANDSNET

104. Ms, Chris Williams
Ms. Susan Dormanen
HandsNet
819 Pacific Avenue, Suite 2
Santa Cruz, CA 95060
(408) 427-0808

Clearinghouse Operations, Economic Development

HANSEN, McOUAT AND ASSOCIATES

105. Mr. Derek P. Hansen
Hansen, McOuat and Associates
601 California Street, 17th Floor
San Francisco, CA 94108
(415) 397-2171

Innovative Management and Financing

INDUSTRIAL BIOTECHNOLOGY ASSOCIATION

106. Mr. Richard Godown, President
Industrial Biotechnology Association
1625 K Street, NW, Suite 1100
Washington, DC 20006

(202) 857-0244

Technology Development, Technology Transfer

INDUSTRIAL RESEARCH INSTITUTE

107. Mr. Charles Larson
Industrial Research Institute
1550 M Street, NW
Washington, DC 20005

(202) 872-6350

Technology Transfer

INDUSTRIAL TECHNOLOGY INSTITUTE

108. Dr. Lou Tornatzky
Industrial Technology Institute
PO Box 1485
Ann Arbor, MI 48106
(313) 769-4144

Technology Transfer
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INNOVATION ASSOCIATES

109. Ms. Diane Palmintera
Innovation Associates
1000 Vermont Avenue, NW, Suite 400
Washington, DC 20005
(202) 842-4549

Economic Development, Technology Transfer

INTERNATIONAL
CITY MANAGEMENT ASSOCIATION

118. Ms. Cheryl Farr
Director of Research and Information
ICMA
777 North Capital Street, NE, Suite 500
Washington, DC 20002
(202) 289-4262

Clearinghouse Operations, Economic Development

KPMG PEAT MARWICK

111. Ms. Kirsten Nyrop, National Coordinator
Technology Development Services
KPMG Peat Marwick
303 East Wacker Drive
Chicago, IL 60601

(312) 938-5027

Innovative Management and Financing,
Technology Transfer

LING TECHNOLOGIES, INC.

112. Dr. James G. Ling
Ling Technologies, Inc.
1111 Arlington Boulevard, W615
Arlington, VA 22208
(703) 243-0479

Technology Transfer

LIPMAN, BARBARA

113. Ms. Barbara Lipman
Forecasting and Policy Division
National Association of Realtors
717 14th Street, NW
Washington, DC 20005

(202) 383-1249

Clearinghouse Operations

LOGIN INFORMATION SERVICES

114. Ms. Joan Coleman, Customer Service
LOGIN Information Services
245 East 6th Street, Suite 809
§t. Paw), MN 55101-9006
(612) 297-6900

Clearinghouse Operations

LOUISIANA PARTNERSHIP
FOR TECHNOLOGY AND INNOVATION

115. Mr. I. Trent Williams, Vice President
Louisiana Partnership for Technology and Innovation
PO. Box 14787
Baton Rouge, LA 70898
(504) 9229189



Innovative Management and Financing,
Technology Transfer

MCDOWELL GROUP CORPORATION

116. Ms. Harrietie McDowell, President
McDowell Group Corporation
523 Erie Boulevard West
Syracuse, NY 13204
(315) 476-2223

Innovative Management and Financing

MCGOVERN & ASSOCIATES

117. Mr. Kevin McGovern
McGovern & Associates
2 Pickwick Plaza
Greenwich, CT 06830
203) 622-1101

Innovative Management and Financing

NATIONAL ACADEMY OF SCIENCES

118. Dr. Casey Kiernan
Government-University-Industry
Research Roundtable
National Academy of Sciences
2101 Constitution Avenue, NW, Room NAS 340
Washington, DC 20418
(202) 334-3486

Technology Development, Technology Transfer

119. Mr. Jerome T. Maddock, Manager
Information Services
Transportation Research Board
National Academy of Sciences
2101 Constitution Avenue, NW
Washington, DC 20418

(202) 334-2995

Clearinghouse Operations

NATIONAL ALLIANCE OF BUSINESS

120. Ms. Helen White, Senior Manager
Clearinghouse Information Services
National Alliance of Business
1201 New York Avenue, NW, Suite 700
Washington, DC 20005

(202) 289-2910

Innovative Management and Financing,
Clearinghouse Operations,

Economic Development, Workforce Preparation

NATIONAL ASSOCIATION OF COUNTIES

121. Mr. James D. Golden
Research Director
National Association of Counties
440 First Street, NW
Washington, DC 20001
(202) 393-6226

Economic Development
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NATIONAL ASSOCIATION OF DEVELOPMENT
ORGANIZATIONS

122. Ms. Aliceann Wohlbruck
Executive Director
National Association of Development Organizations
400 North Capitol Street, NW, Suite 372
‘Washington, DC 20001
(202) 624-7806

Economic Development

NATIONAL ASSOCIATION OF MANAGEMENT
AND TECHNICAL ASSISTANCE CENTERS

123. Mr. Harold Williams, Executive Secretary
NAMTAC
733 15th Street, NW, Suite 917
Washington, DC 20005
(202) 347-6740

Innovative Management and Financing,
Economic Development

NATIONAL ASSOCIATION OF MANUFACTURERS

124. Mr. William G. Morin, Director
High Technology Council Defense Forum
National Association of Manufacturers
1331 Pennsylvania Avenue, NW
Suite 1500, North Lobby
Washington, DC 20004-1703
(202) 637-3158

Technology Transfer

NATIONAL ASSOCIATION
OF STATE DEVELOPMENT AGENCIES

125. Mr. William Malamud, Director
International Business Development
NASDA
444 N. Capitol Street, NW, Suite 611
Washington, DC 20001

(202) 624-5411

Economic Development

NATIONAL ASSOCIATION
OF STATE UNIVERSITIES
AND LAND-GRANT COLLEGES

126. Dr. Nevin Brown, Assistant Director
Urban Affairs
National Association of State Universitics
and Land-Grant Colleges
One Dupont Circle, NW, Suite 710
Washington, DC 20036-1191
(202) 778-0851

Economic Development, Workforce Preparation

NATIONAL ASSOCIATION
OF TOWNS AND TOWNSHIPS

127. Mr. Hamilton Brown, Associate Director
Ms. Nancy Stark
Associate for Economic Development
NATaT
1522 K Sireet, NW, Suvite 730
Washington, DC 20005
(202) 737-5200



Clearinghouse Operations, Economic Development,
Program Evaluation

NATIONAL CONFERENCE
OF STATE LEGISLATURES

128. Mr. Daniel E. Pilcher, Program Manager
Economic Development
Ms. Barbara Puls, Policy Analyst
National Conference of State Legislatures
1050 Seventeenth Street, Suite 2100
Denver, CO 80265
(303) 623-7800

Clearinghouse Operations, Program Evaluation,
Public Policy and Legislation

NATIONAL GOVERNORS’ ASSOCIATION

129. Ms. Marianne Clarke, Program Director
Center for Policy Research
National Governors' Association
444 North Capitol Street, Suite 250
Washington, DC 20001
(202) 624-5380

Economic Development, Public Policy and Legislation,
Technology Transfer

NATIONAL LEAGUE OF CITIES

130. Ms. Kathryn Shane McCarty
Local Exchange
National League of Cities
1301 Pennsylvania Avenue, NW, 6th Floor
Washington, DC 20004
(202) 626-3000

Clearinghouse Operations, Technology Transfer

NATIONAL SOCIETY
OF PROFESSIONAL ENGINEERS

131. Mr. Paul Peters, Director of Technical Development
National Society of Professional Engineers
1420 King Street
Alexandria, VA 22314
(703) 684-2800

Technology Development, Technology Transfer

NATIONAL UNIVERSITY
CONTINUING EDUCATION ASSOCIATION
(NUCEA)

132. Dr. Kay J. Kohl, Executive Director
National University
Continuing Education Association
One Dupont Circle, NW, Suite 615
Washington, DC 20036
(202) 659-3130

Workforce Preparation

OWENS CORNING FIBERGLASS

133. Mr. Helmut 1. Glaser, Senior Research Fellow
Owens Corning Fiberglass
Technical Center
Granville, OH 43023
(614) 587-7476

Technology Development
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PHELPS, PAUL B,

134. Mr. Paul B. Phelps
2212 Martha’s Road
Alexandria, VA 22307

(703) 765-0605

Economic Development, Technology Transfer

PUBLIC TECHNOLOGY, INC.

135. Dr. Costis Toregas, President
Public Technology, Inc.
1301 Pennsylvania Avenue, NW
Washington, DC 20004
(202) 626-2400

Clearinghouse Operations, Economic Development,
Public Policy and Legislation, Technology Transfer

PYMATUNING GROUP

136. Dr. Ruth Davis
Mr. Edwin J. Istvan
The Pymatuning Group, Inc.
2000 N. 15th Street, Suite 707
Arlington, VA 22201-2643
(703) 243-3993

Technology Development

SCIENCE PARK ASSOCIATES

137. Mr. John Gorham, Managing Partner
Mr. Tripp Peake, Managing Partner
Science Park Associates
5 Science Park
New Haven, CT 06511

(203) 786-5575

Clearinghouse Operations, Economic Development,
Innovative Management and Financing,
Technology Development, Technology Transfer

SOFTWARE PRODUCTIVITY CONSORTIUM

138. Dr. Kenneth E. Nidiffer
Manager, Education and Training
Software Productivity Consortium
2214 Rock Hill Road
Herndon, VA 22070

(703) 742-8877

Workforce Preparation

SOLAR ENERGY RESEARCH INSTITUTE (SERI)

139. Mr. Stephen A. Rubin, Senior Technical Analyst
SERI
1617 Cole Boulevard
Golden, CO 80401
(303) 231-1365

Technology Development, Technology Transfer

SOUTHERN TECHNOLOGY COUNCIL

140. Dr. Stuart A. Rosenfeld, Director
Southern Technology Council
Southern Growth Policies Board
5001 South Miami Boulevard
PO. Box 12293
Research Triangle Park, NC 27709

(919) 941-5145

Economic Development, Public Policy and Legislation



SPACE COMMERCE INTERNATIONAL, LTD.

141. Mr. Kenneth R. Susskind, President
Space Commerce International, Ltd.
1250 Connecticut Avenue, NW, Suite 700
Washington, DC 20036

(202) 637-9133

Technology Transfer

SYSTEMS ENGINEERING AND MANAGEMENT ASSOCI-
ATES, INC, (SEMA, INC.)

142, Col. James A. Ball, Director
Technology Development
Ms. Sally Rood, Manager
Technology Information Services
SEMA, Inc.
5111 Leesburg Pike
Falls Church, VA 22041

(703) 284-7950

Clearinghouse Operations, Technology Development,
Technology Transfer

TECHNOLOGY ACCEPTANCE GROUP

143. Dr. Jack Fellman
Technology Acceptance Group
PO. Box 236
Kendall Park, NT 08824
(201) 359-2995

Technology Transfer

TELTECH

144, Mr. Joseph Shuster, Chief Executive Officer
Mr. Ron Helgeson, Vice President
Teltech
9855 West 78th Street, Suite 150
Eden Prairie, MN 55344
{612) 829-9000

Clearinghouse Operations, Technology Transfer

TEXAS RESEARCH
AND TECHNOLOGY FOUNDATION

145. Dr. Richard W. Morris
Vice President and Executive Associate
Texas Research and Technology Foundation
14785 Omicron Drive, Suite 100
Texas Research Park
San Antonio, TX 78245
(512) 677-6000

Innovative Management and Financing,
International Trade, Public Policy and Legislation,
Technology Development, Technology Transfer
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THOMAS PUBLISHING COMPANY

146. Mr. Ralph Richardson
Thomas Publishing Company
5 Penn Plaza
New York, NY 10001
(212) 629-1501

Clearinghouse Operations

TRANTEK, INC.

147. Mr. Louis Mogavero, President
Trantek, Inc.
PO. Box 3913
Mclean, VA 22103
(703) 827-B256

Clearinghouse Operations, Technology Transfer

TRW, INC.

148, Dr. Arden L. Bement, Jr., Vice President
Science and Technology
TRW, Inc.
1900 Richmond Road
Cleveland, OH 44124
(216) 291-7880

Technology Development, Technology Transfer

WYCKOFF, JAMES M,

149. Mr. James M. Wyckoff
24300 Hanson Court
Gaithersburg, MD 20882

{301) 253-4314

Technology Transfer

URBAN LAND INSTITUTE

150. Ms. Marta Goldsmith, Seniocr Associate
The Urban Land Institute
1090 Vermont Avenue, NW
Washington, DC 20005
(202) 289-3392

Economic Development



Clearinghouse Operations*
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127 Brown, Mr. Hamilton
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20 Schacht, Ms. Wendy
144 Shuster, Mr. Joseph
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127 Stark, Ms. Nancy

145 Toregas, Dr. Costis
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96 Voit, Mr. William

120 White, Ms. Helen
104 Williams, Ms. Chris

Economic Development
90 Boyce, Mr. Ken
78 Brockman, Mr. Paul R.
127 Brown, Mr, Hamilton
126 Brown, Dr. Nevin
87 Carson, Mr, Thomas B.
129 Clarke, Ms. Marianne

5 Decker, Mr. Robert
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81 Morris, Ms. Marya
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134 Phelps, Mr. Paul B,
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69 Rees, Dr. John
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77 Shapira, Dr. Philip
97 Souby, Mr. James M.
127 Stark, Ms. Nancy
72 Swiden, Mr. LaDell R.

76 Tompkins, Dr. Rachel B.
135 Toregas, Dr. Costis

96 Voit, Mr. William

120 White, Ms. Helen

63 Wiewel, Dr. Wim

123 Williams, Mr. Harold
104 Williams, Ms. Chris

122 Wohlbruck, Ms. Aliceann

Innovative Management
and Financing

90 Boyce, Mr. Ken

60 Calvert, Dr. Gene
58 Coburn, Mr. Christopher

68 Daugherty, Mr. Scott
83 Deam, Mr. John B.
102 Dyer, Mr. Kevin

74 Flake, Ms. Nancy
70 Fleming, Dr. Barbara
92 Fosler, Mr. Scott

137 Gorham, Mr. John
26 Grichar, Mr. James S.

41 Hankins, Mr. Mark
105 Hansen, Mr. Derek B
93 Haygood, Ms. Dorothie
65 Heller, Dr. Charles Q.
98 Hughes, Dr. Kent H.
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49
10t

59
14

75
116
117

127

Johnson, Mr. Campbell
Kelly, Mr. Bdward T.
Kenworthy, Dr, James
Koppel, Mr. Jacques

Lettes, Mr. Theodore J.

Maddox, Dr. Robert FE
McDowell, Ms. Harriette
McGovern, Mr. Kevin
Morris, Ms. Marya
Morris, Dr. Richard W.
Nyrop, Ms. Kirsten
Patrie, Mr. William A.
Peake, Mr. Tipp
Pillsbury, Mr. Wiiliam E., Jr.
Plazak, Mr. David
Plosila, Mr. Walter H.
Poole, Mr. Kenneth

Rabinowitz, Mr. Stuart
Rohde, Mr. Steve
Russell, Ms. Christine

Walton, Mr, W. Travis
White, Ms. Helen
Wiewel, Dr. Wim
Williams, Mr. Harold
Williams, Mr. J. Trent

Program Evaluation/
Productivity Analysis

Brown, Mr. Hamilton
Chapman, Mr. Richard
Decker, Mr, Robert
Fosler, Mr. Scott

Karinch, Ms. Maryann
Klein, Dr. Susan S.

O’Brien, Mr. Richard J.

Page, Ms. Edith
Pickitt, Mr. John L.
Pilcher, Mr. Daniel E.
Puls, Ms. Barabara

Rees, Dr. John

Stark, Ms. Nancy
Swiden, Mr. LaDell R.

Tompkins, Dr. Rachel B.

Public Policy

and Legislative Contacts
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Beckler, Mr. David Z.
Bernard, Ms. Kathleen
Brown, Dr. Brack

Chapman, Mr. Richard
Clarke, Ms, Marianne

Deam, Mr. John B.
Fosler, Mr. Scott
Goldston, Mr. David
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116
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and Technology Development
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148
99
84
78

60

68
136
56

6
133
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39
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40

136
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29
145

137
131
100

Hamaty, Ms. Joyce
Hughes, Dr. Kent H.

Iverson, Mr. J. Richard

Karinch, Ms. Maryann
Kirsch, Mr. David A.

Ludlam, Mr. Charles E.

McDowell, Dr. Bruce D.
Morris, Dr. Richard W.

Pickitt, Mr. John L.
Pilcher, Mr. Daniel E.
Puls, Ms. Barbara

Rees, Dr. John

Rosenfeld, Mr, Stuart A.

Toregas, Dr. Costis
Turner, Mr. James

Warren, Mr. Wesley
Windham, Mr. Patrick J.

Research Assistance

Chapman, Dr. Robert E.

Chen, Dr. Philip §., Jr.
Edgerly, Dr. David E.
Goodman, Mr. David
Koppel, Mr. Jacques
Swiden, Mr. LaDell R,

Scientific Research

Ball, Col. James A.
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Boettcher, Mr. Chris
Brockman, Mr, Paul R.

Calvert, Dr. Gene

Daugherty, Mr. Scott
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Geddes, Mr. David H.
Glaser, Mr. Helmut I.
Godown, Mr. Richard
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Grucza, Ms. Margaret

Hage, Mr. Richard E.
Hamaty, Ms. Joyce
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Kiernan, Dr. Casey
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Morris, Dr. Richard W,

Peake, Mr. Tripp
Peters, Mr. Paul
Philpot, Mr. Donn
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142
139
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107

112
75

Pickitt, Mr. John L.

Rood, Ms. Sally
Rubin, Mr. Stephen A.

Schmid, Dr. Loren C.
Swiden, Mr. LaDell R.

Technology Transfer

Allen, Mr. Joseph P.
Ault, Mr. Leonard

Ball, Col. James A.
Bement, Dr. Ardent L.
Berger, Dr. Beverly
Bernard, Ms. Kathleen
Boyce, Mr. Ken
Bracken, Dr. Darcia
Brockman, Mr. Paul R.

Caivert, Dr. Gene
Chapman, Mr. Richard
Chapman, Dr. Robert E.
Clarke, Ms. Marianne
Clarks, Mr. Henry
Cleveland, Mr. John
Coburn, Mr. Christopher
Corner, Mr, Harold

Daugherty, Mr. Scott
Deam, Mr. John B.
Decker, Mr. Robert
Deffigos, Mr. John S.
Delabarre, Mr. Del

Edgerly, Dr. David E.
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Gage, Dr. Stephen
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Glaser, Dr. Helmut L
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Grucza, Ms. Margaret
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Helgeson, Mr. Ron
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Janis, Dr. E Timothy
John, Ms. Patricia
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Kelly, Mr. Edward T.
Kiernan, Dr. Casey
King, Mr. Radford
Lanham, Mr. Clifford E.
Larson, Mr. Charles
Lettes, Mr. Theodore J.
Ling, Mr. James

Maddox, Dr. Robert F
Maher, Dr. Theodore
Marlow. Dr. H. LeRoy
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130 McCarty, Ms. Kathryn Shane
1 McDowell, Dr. Bruce D.

147 Mogavero, Mr. Louis

124 Morin, Mr. William G.

145 Morris, Dr. Richard W.

111 Nyrop, Ms. Kirsten

109 Palmintera, Ms. Diane
44 Pauthus, Mr. Norman
137 Peake, Mr. Tripp

131 Peters, Mr. Paul

134 Phelps, Mr. Paul B.
100 Philpot, Mr. Donn
94 Pickitt, Mr, John L.

69 Rees, Dr. John
142 Rood, Ms. Sally
139 Rubin, Mr. Stephen A.

30 Schmid, Dr. Loren C.
144 Shuster, Mr. Joseph
25 Sink, Ms. Claire

31 Sjoholm, Mr. Allan
46 Smith, Ms, Alice

141 Susskind, Mr. Kenneth
72 Swiden, Mr. LaDell R.

62 Thornton, Mr. Ronald J.
76 Tompkins, Dr. Rachel B.
135 Toregas, Dr. Costis
108 Tornatzky, Dr. Lou

66 Walton, Mr. W. Travis
115 Williams, Mr. J. Trent
42 Wright, Mr. Brown
149 Wyckoff, Mr. James M.

International Trade
83 Deam, Mr. John B.
98 Hughes, Dr. Kent H.
94 Karinch, Ms. Maryann

75 Maddox, Dr. Robert F
43 Morrissy, Mr. J. David
145 Morris, Dr. Richard W.

94 Pickitt, Mr. John L.

Workforce Preparation

126 Brown, Dr. Nevin
33 Bryant, Mr. Kelly W, 11

45 Giannini, Dr. Margaret
79 Harrington, Ms. Jacqueline

23 Klein, Dr. Susan §.
132 Kohl, Dr. Kay I.

75 Maddox, Dr. Robert E
3 Maher, Dr. Theodore
67 Mann, Dr. William C.

138 Nidiffer, Dr. Kenneth E.
82 Piott. Dr. Curtis E.

24 Warnat, Dr. Winifred
120 White. Ms. Helen



Arkansas
46 Smith, Ms. Alice

Arizona
84 Boettcher, Mr. Chris

California
104 Dormanen, Ms. Susan
105 Hansen, Mr. Derek P
61 King, Mr. Radford
31 Sjoholm, Mr. Allan
104 Williams, Ms. Chris

Colorado
89 Chapman, Mr. Richard
91 Greek, Ms. Joanne
91 Homsley, Ms. Betsy
128 Pilcher, Mr. Daniel E.
128 Puls, Ms. Barbara
139 Rubin, Mr. Stephen A.

Connecticut
137 Gorham, Mr. John
117 McGovern, Mr. Kevin
137 Peake, Mr. Tipp

Florida

62 Thornton, Mr. Ronald J.

Hlinois
9% Boyce, Mr. Ken
81 Morris, Ms. Marya
111 Nyrop, Ms. Kirsten
63 Wiewel, Dr. Wim
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47 Gage, Dr. Stephen
64 IJanis, Dr. F Timothy
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48 Plazak, Mr. David

Kentucky
96 Voit, Mr. William

Louisiana
115 Williams, Mr. J. Trent

Maryland

49 Johnson, Mr. Campbell C., 1T

Michigan
51 Cleveland, Mr. John
52 Kenworthy, Dr. James
53 Rohde, Mr. Steve
108 Tornatzky, Dr. Lou

Minnesota
114 Coleman, Ms. Joan
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144 Shuster, Mr. Joseph

Missouri

79 Harrington, Ms. Jacqueline
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54 Pillsbury, Mr., William E.
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143 Fellman, Dr. Jack
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146 Richardson, Mr. Ralph

State Listing

New York
86 Beckler, Mr. David Z.
56 Deffigos, Mr. John §.
86 Kirsch, Mr. David A.
67 Mann, Dr. William C.
116 McDowell, Ms. Harriette
146 Richardson, Mr. Ralph

North Carolina
68 Daugherty, Mr. Scott
69 Rees, Dr. John
140 Rosenfeld, Mr. Stuart A.

North Dakota
57 Patrie, Mr. William A.
Ohio
148 Bement, Dr. Arden L.
58 Coburn, Mr. Christopher
70 Fleming, Dr. Barbara
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85 Corner, Mr. Harold
59 Koppel, Mr. Jacques
71 Marlow, Dr. H. LeRoy
130 Philpot, Mr. Donald

South Dakota
72 Swiden, Mr. LaDell R.
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42 Wright, Mr. Brown

Texas
145 Morris, Mr. Richard

Washington

28 Delabarre, Mr. De}

30 Schmid, Dr. Loren C.
West Virginia

102 Dyer, Mr. Kevin

75 Maddox, Dr. Robert

77 Shapira, Dr. Philip

76 Tompkins, Dr. Rachel B.

Washington, DC Metropolitan Area

13 Allen, Mr. Joseph P.
7 Atkinson, Dr. Robert
35 Ault, Mr. Leonard

142 Ball, Col. James A.

27 Berger, Dr. Beverly

99 Bernard, Ms. Kathleen
12 Bracken, Dr. Darcia

78 ' Brockman, Mr. Paul R.
73 Brown, Dr. Brack
127 Brown, Mr. Hamilton
126 Brown, Dr. Nevin

33 Bryant, Mr. Kelly W, 11

60 Calvert, Dr. Gene

87 Carson, Mr. Thomas B.
10 Chapman, Dr. Robert E.
338 Chen, Dr. Philip S., Jr.
129 Clarke, Ms. Marianne
36 Clarks, Mr. Henry

136 Davis, Dr. Ruth
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Deam, Mr. John B.
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Edgerly, Dr. David E.
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Giannini, Dr. Margaret
Gilbert, Mr. Ray L.
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Hamaty, Ms. Joyce
Hankins, Mr. Mark
Haygood, Ms. Dorothie
Heitz, Col. Daniel
Heller, Dr. Charles O.
Hughes, Dr. Kent H.

Istvan, Mr. Edwin J.
Iverson, Mr. I. Richard

John, Ms. Patricia
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Nidiffer, Dr. Kenneth E,
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Pickitt, Mr. John L.
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Rabinowitz, Mr. Stuart
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125
97

Robertson, Ms. Elizabeth
Rood, Ms. Sally
Russell, Ms. Christine

Schacht, Ms. Wendy
Sink, Ms. Claire
Souby, Mr. James M.
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141

135
16

32

Stark, Ms. Nancy

Susskind, Mr. Kenneth R,

Toregas, Dr. Costis
Turner, Mr. James

Varner, Mr. A, Jerald
Walton, Mr. W. Travis
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Warnat, Dr. Winifred
Warren, Mr. Wesley
White, Ms. Helen
Williams, Mr. Harold
Windham, Mr. Patrick J. .
Wohlbruck, Ms. Aliceann
Wyckoff, Mr. James M.
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137 Peake, Mr. Tipp
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134 Phelps, Mr. Paul B,
100 Philpot, Mr, Donald
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What is ACIR?

 The Advisory Commission on Intergoveennterital Relatons AT s
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-addition 1a denling with important funetioaat and policy relaucmshu;ﬁ nmang
the various govermments, the Commission extensividy studies critical povern-
nental finance Bsees. Chne of the Jong-range ciforts of the Commission has

T Lo EEEEMjE 1cx ll11]‘-'3l'1'!'l'£ Geibieral, aEate, ane fn::u..al gonvernmenial proclices
and polies 1o schicve equitable Alocation of mssarces and incensed effi-

‘edency i -ecﬂuj

Tiy sxlecting eni e dhe research program, the Commission conskhers

the ralative fmportances and ergency of the problem, ils manapeabilily from
ijpulhl of view of fnances aiel SR svailale to ACTR, and the e 1
“wihichiihe t-nnjmisim £an makea:l‘mlﬂulmurﬂmlnn towAind the sakition of
the prablém.

Afh::rz—chthng.sgtmfn:nmgm’crnmmm]155'.1&5 for mvestipation, ACIR
Tolleres it multisten procedure that ssares review and comment by representa-
tives of all paints of view, all affecled levels of povernment, tl:n:hml:ah:apms.
arel intercsted pronps: The Commission thenm debates each issue and formma-
Tates its palicy posiion. Commission findings and recommendationg ane pub-
lished and draf hills and executive orders dm-c[upcd 10 &SEISLIN Implemening
ACTR policy recommendatione.
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