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EXECUTIVE SUMMARY

In this era of rapid technological change and of revolutionary changes
in the global marketplace, the survival of Kansas industry depends on its
ability to innovate and adjust to its ever-changing environment. Since
innovation depends upon the development of and access to existing and new
technology, programs that provide technology transfer and technical
assistance enhance firm innovation, gestation, competitiveness, and thus
survival. This report offers a comprehensive model of technology transfer
and higher education-private sector liaison for Kansas economic development.
The model takes into account the nature and characteristics of Kansas
industry, the capacity of Kansas higher education, the experience of other
states with similar programs, and the state's economic development goals of

business development, retention, and expansion.

THE TECHNOLOGY TRANSFER PROBLEM (Part II)

An examination of U.S. and Kansas economic performance indicates that
while similar problems and challenges face, the state and the nation, the
state’'s problems tend to be more severe (Part II, A). The key findings of
the examination of the U.S. economic performance are:

1. The U.S. economy is characterized by rapid technological change,
international competition, and increasing importance of small
businesses and entrepreneurs as sources of jobs,

25 The U.S. trade imbalance indicates industry is not meeting the
challenges of foreign competition despite recent improvements in
productivity. High-technology manufactured product groups have
done better in global markets than other manufacturing industries.

3. The U.S. innovation indicators (non-defense R&D spending, patents
issued, number of scientists and engineers in the workforce) show
that the ability to lead in innovation and improve productivity is
challenged by other countries' gains.

The key findings of the examination of Kansas' economic performance are:

1. Although the Kansas economy has changed from an agricultural to a
mixed one, growth in non-agricultural sectors has not kept up with
employment needs.

2. Growth of the Kansas economy lags behind that of the U.S. Kansas
ranks 36th in jobs created, 32nd in new companies formed, and 32nd
in number of fast growth companies.



3, The state, as a whole, has not done well in attracting new,
technologically based industry; so the state continues to depend
upon a small set of industries.

4, The state ranks 38th in number of scientists and engineers in the
workforce, does not have strong R&D traditions, and thus does not
have a comparative advantage in technology based industry.

5. Kansas lags in nonagriculture export performance.

These findings clearly indicate that Kansas faces great challenges in
revitalizing its economy. Kansas's industry has been facing these
challenges and dealing with them despite geographic isolation, lack of
international and even national exposure, and lack of access to
technological innovations.

To assess how Kansas industry is faring in the state's difficult
economic climate, surveys of Kansas manufacturers' and advanced technology
firms' business and technological problems were conducted (Part II, B).
Firms reported that they have difficulty in predicting technological
changes, identifying technology appropriate for their needs, obtaining
resources (technical, managerial, and financial) to implement technology.
They also reported having difficulty developing new products, planning
marketing strategy, finding qualified employees, and coping with government
regulations. While firms indicated that they need assistance with
technological and managerial problems, they frequently do not utilize
academic institutions’ resources. Perceived barriers that hamper
utilization of academic institutions' resources include lack of familiarity
with academic institutions, lack of expertise at institutions, faculty out
of touch with business problems, and overall difficulty in making contacts.

Because Kansas has no federal research laboratories or private
research institutions and because institutions of higher education are the
sole sources of technology development and expertise within the state, the
state's technology transfer and industry liaison program must be anchored in
its universities and colleges. Current technology transfer activity at
academic institutions is fragmented, uncoordinated and spotty, and not
linked to other state initiatives such as the entrepreneurship of new
business ventures. However, institutions are willing to explore and adopt
mechanisms for constructive relations with industry, and have been moving in
this direction over the past decade (Part II, C). Key findings include:

11



1, The state does not have abundant science and technology resources.
Nevertheless, the research universities have sound academic
programs in science and technology that could provide a foundation
for productive technology transfer and liaison if appropriately
linked and encouraged.

25 Existing technology transfer programs are for the most part
reactive, fragmented, and limited in impact. There 1is an
increasing willingness on the part of Kansas higher education to
be involved, although there are significant barriers to
involvement in applied research and technology transfer.

3 Management assistance related to technological innovation and
development is presently limited. There is an increasing emphasis
on production management, productivity, and quality that can be
built upon for industry liaison.

4. Little scientific and technical information emanates from the
state’s higher education institutions to Kansas industry.

55 Schools of business at the research institutions have not had a
focus on meeting the needs of small- and medium-sized firms and in
technology related management, other than through the limited
capabilities of their Small Business Development Centers. On the
other hand, non-research institutions have substantially and
productively expanded their involvement in general management
assistance through their SBDCs and other mechanisms.

6., The science and engineering capacity of the 19 public community
colleges in Kansas is restricted by resource and mission
limitations. All the community colleges in the state have

considerable business/management assistance capacities which are
mainly small- and medium-sized business oriented.

TECHNOLOGY TRANSFER PROGRAMS IN OTHER STATES (Part III)

In 1988, 36 states had technology offices, 30 had some form of
technical /managerial assistance programs, 29 had established technology/
research programs, 25 were involved in technology transfer, and 15 were
involved in information/networking programs. Over the last few years,
states have focused on the expansion of technical/managerial assistance,
technology transfer programs, and technology/research programs. To better
understand how to design and implement a comprehensive state technological
initiative, the programs of Indiana, Iowa, Virginia, Pennsylvania, and Ohio

were examined in detail. This examination revealed:

14



Programs are shifting from university control to private,
nonprofit organizations to improve economic impact.

Private sector majorities on governing boards guarantee that
programs are responsive to business needs.

Programs cover basic research, technology transfer and
development, and technology and business assistance.

Technology transfer and technology assistance is focused as much,
or more, on existing industry as on new business formation.

Programs that are technically and fundamentally different are
separated to allow each program to target particular markets and
provide specific services and expertise for that market.

Successful programs are proactive and are networked with relevant
resources and programs.

Programs with limited state restrictions and minimum formal
structures encourage flexible market-driven organizations.
Funding is used as the primary control mechanism.

State funding provides core support and the basis for extensive
leveraging. Matching funds are required for program support.

The following major implications for a Kansas model can be derived from

the study of approaches taken by other states:

1.

Technology transfer and industry liaison occurs at three levels:
basic research which generates new knowledge; applied research and
technology development which relates to the commercial application
and extension of state-of-the-art knowledge; and technical assist-
ance which is the transfer of existing "off-the-shelf" technical
knowledge.

The three technology dimensions listed above are best served by
having separate mechanisms that focus on each level but that are
coordinated and networked into a cohesive system.

A technology transfer and liaison program for economic development
will only be successful if it is multilevel and market driven.
Programs must either be based upon meaningful institution-private
sector partnerships or be private-sector controlled. A grass
roots, decentralized, partnership/consortium, bottom-up formu-
lation of specific organizational arrangements, that respond to
state determined program objectives and principles, seems to lead
to more responsive, flexible and creative mechanisms.

State funds should be used to leverage private sector involvement,
to ensure economic development objectives, to encourage creative

iv



responses to need, and to ensure all regions of the state are
served.

L1 Academic institutions' capacity and expertise should be tapped
only in those dimensions where their strengths lie and not in ways
that distort or conflict with their basic mission.

6. Management-related expertise and assistance is extremely important
and must be interwoven into the overall model. Conceptually, it
parallels the technology dimensions.

PROPOSED TECHNOLOGY TRANSFER MODEL FOR KANSAS (Part 1IV)

The technology transfer model for Kansas has been based upon the nature
of the need, the relevant characteristics of the state, and the key lessons
that emerged from the experiences of other states. In addition to the
Centers of Excellence which would focus on basic research with commercial-
ization potential, it is recommended that the state support three Advanced
Technology Centers to foster applied research and development and six
Regional Technical Service Centers to provide technical assistance.

The Advanced Technology Centers (ATCS) would be composed of a
partnership of industry and higher education anchored at the state's
research universities (KU, KSU, WSU). The primary economic development goal
would be to enhance new product and process development through technology
development, applied research, and transfer of "state-of-the-art"
technology. The generic tasks of the Centers would be to facilitate, link,
leverage, and broker joint private sector-university advanced technology
interrelations. Specific activities would include:

* arranging research and development on behalf of private firms;

* facilitating access of private firms to science and technology
information and expertise, and developing university researchers’
awareness of private sector research and development needs;

* facilitating problem identification and high level technical
assistance to bring technological innovation to the marketplace;

* supporting technology-driven incubator development;

* facilitating assistance and support for technology-oriented
entrepreneurship;

* fostering associated education and training programs.



" Core funding for organization infrastructure would come from the state,
through KTEC. Funding should also be provided through a "matching" require-
ment from private and other sources, with a clear expectation that Centers
would leverage funding support from diverse sources. The Centers would be
sponsored by private sector-university consortia and would be nonprofit
corporations. The Board of Directors would have a private sector majority,
including small business representation. Other than requiring that the
program be market driven, the particular arrangement for each Center should
largely be determined by the parties to that particular partnership in
accordance with their circumstances and context. Although each Center would
target development within specific fields of advanced science and
technology, activities would not be restricted to those fields. Each Center
would have a statewide mandate, making and accepting referrals to other
Centers or programs whenever necessary.

Six Regional Technical Service Centers (RTSCs) would be geographically
dispersed throughout the state. Each would be sponsored by a nonprofit
consortia of regional interests, including business, colleges, universities,
and economic development organizations. Their economic development goal
would be the retention and expansion of Kansas industry, particularly small-
and medium-size manufacturers and technology-oriented service firms.
Regional Centers would help firms identify and solve production or other
technical problems, improve production processes and product quality, and
take advantage of advanced production techniques and technologies. Services
would be provided by experienced in-house professional staffs on a fee basis
and by networking a pool of specialized business and manufacturing

consultants (both academic and nonacademic) to include:

* technical consulting;

* assistance in evaluating competitive ability and need;

* assistance in identifying and applying appropriate new
technologies;

* development of assistance capabilities for selected technologies

and regional industries;

* provision of information and data services through networking and
links with research institutions;

vi



* assistance in business, finance, and management through network
and consulting services;

* provision of education and information regarding modern

manufacturing techniques and concepts.

The state, through KTEC, would provide core funds to support the basic
organization. Additional matching funds would be generated through regional
industry sponsorship (as distinct from individual firm membership), fees for
services, and other sources.

Other educational and support programs should be funded to respond to
business needs. These include:

* Technical and resource information services and networking
capacity (use libraries at universities to serve scientific,
technical, and management information needs);

* Industrial associates program (increase industry and academic
researchers’ contact);

* Management development and productivity centers (focus on
production quality, productivity, and competitiveness issues);

* Create mechanisms for industry to access university resources
(e.g., computers, libraries, databases, testing instrumentation);

* Encourage faculty to commercialize research discoveries with

incubator development and patent assistance.

Relative to other states' programs, this is a low cost model. Full
year funding by the state for a minimum threshold programs would be about
$M2.9 and apportioned as follows: three Advanced Technology Centers, $M0.9;
six Regional Technical Service Centers, SM1.5; other educational support
programs, $MO.5.

The proposed Kansas program will have these virtues. It is consistent
with the state's development strategy of supporting internal business
retention and formation, and focuses where the need is greatest, namely
existing small- to medium-size firms and start-up firms. It i4s
comprehensive since it is designed to respond to needs at all technology
levels. Yet, through its multi-level approach, the research, development,
and assistance programs respectively will have full opportunity for success.
The program involves the higher education institutions, a key resource for
the state, and does s0 at levels appropriate to their mission and

capacities. The broadest possible private sector participation is

vii



encouraged through consortia sponsorship, matching, and private-public
control to ensure a market-driven program. It is a relatively cheap, cost-
effective, and action oriented program; the resources are commmited to
"hands-on" activity, not "bricks and mortar,"” and it can be implemented
quickly. It is a statewide program; any firm with a problem should be able

to secure appropriate assistance from the networked system.
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I. INTRODUCTION
"The objective of an economic strategy is to foster timely
adaptation to change and transition. The harsh reality is that
those industries that develop and apply new knowledge and
technologies the most rapidly and efficiently will be the ones
with the competitive edge. For Kansas, this will involve providing
support for innovation and the application of science and
technology to the existing economic base as well as building upon
existing strengths to develop new industry. ....The central focus
of any economic development policy must be the modernization and
expansion of the state’s economic base." (Redwood/Krider, Kansas

Economic Development Study, 1986)

The Redwood/Krider report identified a number of significant barriers
in Kansas that inhibit the development of modern technology-based
enterprises, small business entrepreneurship and innovation, and the
expeditious transfer of technology to Kansas industry. These included, in
particular, inadequate R&D by small-size Kansas industry, insufficient
links between Kansas business and university research, impediments in the
state tax structure, and a lack of capital in general and seed/venture
capital in particular.

In 1986 the Kansas legislature moved on two fronts to enhance existing
industry competitiveness and new business formation. One set of legislative
initiatives involved such measures as tax credits for R&D expenditure, tax
credits for seed and venture capital pools, and programmatic activities
through the Kansas Department of Commerce to support small business

development, business retention, and entrepreneurship. The other initiative



related to the establishment of a science and technology authority, KTEC,

(K.S.A. 74-8102) for the purpose of

"fostering innovation in existing and developing
businesses, especially the creation, growth and
expansion of Kansas enterprises in a diversified range
of primary sectors, which develop value-added products,

processes and services,"

The legislation defined four primary ways of achieving this purpose:

1.

Financing basic research, applied research and development, and
technology transfer at Kansas educational institutions that meet
competitive standards of excellence as measured by national and
international peers and that create collaboration between Kansas
educational institutions and Kansas enterprises.

Awarding applied research matching grants to Kansas educational
institutions and Kansas private enterprises in order to move
innovation and applied research toward commercial application.
Engaging in seed capital financing for the development and
implementation of innovations or new technologies for existing
resources, technology-based and emerging Kansas businesses.
Providing technical referral services to small, new, emerging or
mature businesses and encouraging Kansas educational institutions
to establish technical information data bases and industrial

liaison offices that are easily accessible by both private and

public sector Kansas organizations.

KTEC has implemented programs for most elements of its mandate,

including support for basic and applied research through Centers of



Excellence, applied matching research grants/SBIR matching grants, and
research equipment acquisition, and a seed capital program for new
technology driven firm start-ups. While these programs include elements of
technology transfer and university—industry liaison, they are specifically
and primarily geared to enhancing pockets of research excellence with
commercialization potential and to supporting selected advanced technology
start-ups with high potential. They do not constitute a systematic and
comprehensive program of technology assistance to scattered small- to
medium-sized Kansas industry, existing and forming; they were not designed
to do so. |

In the long run, the very survival of Kansas industry, in this era of
rapid technological change and of revolutionary changes in the global
marketplace, depends on its ability to innovate and adjust to its changing
environment. The objective of a technology assistance program is to enhance
firm innovation, gestation, and competitiveness, and hence survival through
the development of, and access to, known and new technology.

The specific challenge to achieve this enhancement is to devise
mechanisms that facilitate this transfer of knowledge and information from
where it resides to where it is needed. A variety of such mechanisms have
been implemented in other countries and states, with the common element
being the utilization of the technological and related management resources
and expertise that inherently resides in the higher education system.

The purpose of this study is to devise and recommend a comprehensive
model of technology transfer and higher education-private sector liaison for
Kansas that will link the particular capability of the state's higher

education system in science and technology in an optimal manner with the



particular needs of Kansas industry for techhical and associated management
support.

To develop a model that ig appropriate for Kansas, research has been
undertaken in two broad areas. First, we identify the salient
characteristics of Kansas industry and higher education that must be
recognized in formulating the model. With respect to Kansas industry, these
include the vulnerability and sensitivity of Kansas firms to global
competition and technological change, the importance and nature of
manufacturing, particularly in rural areas, the small business structure of
Kansas industry, and trends in net business formation. Mail questionnaire
surveys were sent to both manufacturing and advanced technology firms to
obtain industry input on their technology needs, the manner in which these
needs are currently met, and their perceptions as to how that process might
be enhanced through linkages with higher educatien. Concurrently, through
interviews and the identification of indicators, a generalized assessment
was made of the capacity and willingness of Kansas universities and colleges
to undertake technology transfer, and the nature and effectiveness of
existing liaison programs (Part II).

The second thrust involved extensive research of the approaches that
had been undertaken elsewhere to enhance industry innovation and
competitiveness through technology transfer and liaison. Most states, and
indeed many other countries, have already implemented programs of this
nature. Five states were selected for intensive on-site review because (i)
their programs had already been in place for some time, (ii) they represent
a diversity of approaches to technology transfer, (iii) they have tended to

be the more successful, and (iv) because some similarities existed to the



Kansas situation. These were Indiana, Iowa, Ohio, Pennsylvania, and
Virginia. Structured interviews and on-site visits to these programs were
made to identify and evaluate factors that underpin successful higher
education-industry linkages for technology development and assistance. This
research provided key lessons for the formulation of a8 Kansas approach (Part
I111).

A model of technology transfer for Kansas that takes into account the
nature and characteristics of Kansas industry, the capacity of Kansas higher
education, and the experience of other states with similar programs, is
proposed in Part IV of this report. The core of the program would be the
formation of Advanced Technology Centers anchored at the three research
oriented universities to broker technology development, and six Regional
Technical Service Centers throughout the state to provide technical and
related management assistance. The key factors are identified that underlie
this model as being the best fit for Kansas and as having the potential to
be the most effective in achieving the state’'s economic development goals of

business development, retention and expansion.



ITI. THE TECHNOLOGY TRANSFER PROBLEM

Before a model of technology transfer and higher education-private
sector liaison can be proposed for Kansas, the economic problems and
challenges facing the state must be identified. The state's economy does
not exist in isolation. It is part of a larger national and global economy;
and the interrelationships of the three levels (global, national, state)
need to be examined in order to fully appreciate the forces affecting the
state’'s economic performance. The following section of this report examines
the forces affecting the state’'s economic performance, then defines specific
problems and needs of Kansas industry, and finally examines resources of the
state's academic institutions that are or could be used to attack the

problems.

A. U.S. and Kansas Economic Performance

1. Global Markets and U.S. Productivity

World trade has expanded enormously in the past two decades, resulting
in the unavoidable reality of a global marketplace. One measure of the
existence of a global marketplace is economic interdependence of countries.
Economic interdependence can be measured by the relationship of imports to
GNP (Table 1). The number of nations with large numbers of imports
illustrates that countries buy and sell products with great frequency. This
exchange of products creates a marketplace that includes all countries and

affects all economies by expanding competition from domestic to world-wide

sources.



Table 1
Economic Interdependence as Measured by
the Percentage of Imports to GNP, 1980

Population I Imports

Industrial Nations: (millions) to GNP
U.s. 221 9
Japan 116 Il
West Germany 61 21
Italy 57 24
United Kingdom 56 26
France 53 17
Sweden 8 29
Switzerland 6 28
Norway 4 31
Developing Nations:

India 651 7
Brazil 119 9
Pakistan 79 19
Philippines 48 23
Egypt 41 26
Korea 38 33
Malaysia 13 40
Malawi 6 34
Honduras 4 40

Source: Dominick Salvatore, "International Economics"

The U.S. economy and U.S. industry has not fared well in the face of
increased global competition. U.S. exports grew fivefold between 1970 and
1984, while world trade grew sevenfold. Fifteen to twenty percent of U.S.
industrial production is exported. While only a small portion is exported,
most U.S. products face stiff competition for domestic markets from foreign
manufactured products. Seventy percent of U.S. production competes with
foreign products. The U.S. has lost market share in most industries
(Redwood & Harnish, 1988). In six of the last 12 years, the U.S. has
imported more than it has exported, creating a negative trade balance (Table

2).



Table 2
U.S. Imports/Exports
(In millons of dollars)

Exports of Goods Imports of Goods

and Services and Services Trade Balance
1970 65,674 59,901 5,773
1975 155,729 132, 745 22,984
1977 184,276 193,764 <9,488>
1978 219,994 229,869 <9,875>
1979 286,796 281,659 5:137
1980 342,485 333,020 9,465
1981 376,499 262,155 14,344
1982 349,570 349,292 278
1983 334,422 371,188 <36,766>
1984 360,778 455,612 <94,834>
1985 359,458 460,550 <101,082>
1986 372,807 498,501 <125,694>

Source: U:S. Statistical Abstract, 1988,

The trade imbalance is an indication that U.S. industry has not been

meeting the challenges of foreign competition. Figure 1 shows that U.S.
trade in high-technology manufactured products declined over the past

several years and became negative for the first time in 1986. The trade

balance for other manufactured products has also had a negative balance and

continues to decline.

While only 5 percent of lower-technology manufactured products were
exported, more than 16 percent of U.S. high-technology products were

exported (Figure 2). Several industries export 20 or more of their total

shipments (e.g., aircraft and parts, office and computing machines,

industrial inorganic chemicals, engines, turbines, and parts).
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U.S. productivity is below that of many of the world's industrialized
nations for much of the 1960s, 1970s, and 1980s (Table 3). For 1986,
however, the U.S. figures for productivity showed a 3.5 growth rate, which
was the highest in the world and was the first time in 27 years the U.S. had
received the highest ranking.

Table 3
International Productivity Growth

Average Annual Change

Country 1960-1987 1979-1987
United States 2.82 3.32
United Kingdom 2.7 4.7
Germany 4.4 2.3
France 5,0 3 0
Japan T S &

Source: Neef & Thomas. 1989. Monthly Labor Review.

Although productivity improved in 1986, the impact of the previous
decades of decline are still affecting competition. For example, Table 4
shows that important variables contributing to productivity, such as plant
investments, quality control, process development, and technological

innovation, are still unfavorable for the U.S.

Table 4
U.S8. vs. Japan: Manufacturing Comparison

U.S. Japan
Private investment in Plant & Equipment (X of GNP): 10.22 17.0%
Average Age of Industrial Base: 17 yrs. 10 yrs.
Average Annual Hours/Worker: 1,898 2,152
Time Between Orders & Shipments for Machine Tools: 5-6 mos. 1-2 mos.
Rework Rate in Electronics 8-102 0.5-12

Source: Department of Defense, 1987

The U.S. economy is changing in response to these powerful global
forces. As manufacturing and agriculture are affected by international

markets, they are declining vis-a-vis the increasing importance of service

10



industries (Table 5). In addition, the types of products manufactured are

changing from traditional products to more innovative technology-based goods

(Table 6).
Table 5
U.S. Employment by Sector: 1960-86
Sector 1960 1970 1980 1984 1986
Manufacturing 25.542 24.622% 20.432 18.492 19.132
Service 11.22 14.68 19.13 19.77 31.33
Agriculture 8.30 4.40 3.39 316 2.89
Source: Statistical Abstract, U.S. Bureau of the Census, 1988.
Table 6
Manufacturing Employment by Products
(percent)
Product Manufactured 1959 1983
Basic Materials 25.62 18.02
Midrange Goods 40.8 36.6
Highly Innovative Products 33.6 45.4

Source: Birch. 1987. Inc.

The change to more innovative, technology-based goods means that U.S.
industry must not only update products but must do it faster. For example,
Japanese manufacturers can bring a new product to market faster than U.S.
manufacturers, largely because of process efficiencies and technological
advantage. Utilizing the latest technology not only creates better products
but also creates marketing appeal that is generated by offering "state of
the art" products (Bussey & Sease, 1988).

Creating state of the art products means that U.S. manufacturing today
is changing dramatically from the "old style" traditional mass production to
a "new style" of innovative, human capital intensive production:

"We have, in essence, gone to our strength: innovation. We are

making more and more of the kinds of things that require high

levels of innovation - such as instrumentation and fabricated
metal products - and have relinquished to others the production of

items that have not changed a great deal in the past 20 years:

11



automobiles, television sets, shoes, clothing, and paper... The
whole point...to substitute brains for brawn... We will produce
different products in different ways with an increasingly skilled
labor force (Birch, 1987).
This trend toward new style production methods is one reason small companies
are emerging as a source of growth and jobs and are responsible for fewer

layoffs than larger firms (Table 7).

Table 7
Creation and Destruction of Jobs, 1981-1985

Size of Company (employees)

0-19 20-99 100-499 500+
Jobs Created 332 242 1621 272
Jobs Destroyed 14 22 22 42

Source: Birch. 1988. Inc.

While U.S. manufacturing in general has recently become more
innovative, rural manufacturing is often characterized by traditional
production methods that produce standardized‘products with jobs that tend to
be low-wage, low-skill and repetitive. These traditional-style manu-
facturers are not competitive, so plants have closed and workers have lost
their jobs as a result of rural manufacturing's inability to make the
transition to new products and processes. For the nonmetropolitan U.S., the
impact of the change from traditional to innovative manufacturing can be
measured through the following:

Populatioﬁ: Rural population growth is much lower than urban areas,

with nearly half of the U.S. rural counties losing population between

1983 and 1985.

Income: The ratio of nonmetropolitan to metropolitan county per capita
income has fallen from 78 in 1973 to 75 in 1984.

Education: The education gap between metropolitan and nonmetropolitan
counties has also widened, particularly in relation to postsecondary
schooling (Table 8). In 1980, for example, 10.3I more metropolitan
county residents than nonmetropolitan county residents had completed 12
or more years of school.

12



Table 8
Educational Level of Population 25 years & Over
by Metro and Nonmetro Counties

METRO NONMETRO Metro- Nonmetro/

Years of School Completed I Completing Nonmetro Metro
1980:

12 years or more 68.92 58.67 10.32 0.852

16 years or more 17.9 10.9 7.0 0.61
1970:

12 years or more 55.0 44.8 10.2 0.81

16 years or more 118 7.3 4.5 0.62
1960:

12 years or more 43.5 34.4 9.1 0.79

16 years or more 8.6 5.3 3.3 0.62
Source: State & Metropolitan Area Data Book 1979, 1986. U.S. Department of

Commerce, Bureau of the Census.

Employment: Employment is becoming a persistent problem for many rural
regions. Urban employment has increased significantly since 1973, while
rural employment has experienced a net decline (Table 9).

Table 9
Employment of the Metro/Nonmetro Labor Force
(numbers in thousands)

1973 1980 1987
U.s. 84,406 97,270 112,440
Metro 58,369 67,120 89,138
Nonmetro 26,037 30,150 23,302
Source: Employment and Earnings, U.S. Department of Labor.

To summarize, U.S. manufacturing has become more innovation driven.

That innovation depends upon technology and entrepreneurship. It thrives in

the small business context. Rural manufacturing lags in the transition to

more innovative approaches.

Measures of Technology Innovation

Slippage in international competition for markets is related in one way

or another to technology. A recent study finds that:

13



"in today's climate of rising trade competition, improved
technology i1s increasingly important for the U.S. to compete with
foreign countries. By adding new technology slowly, the nation's
manufacturers will lose ground to foreign concerns and contribute

to unemployment. The alternative to rapid rates of technological

change is stagnation in U.S. wages and employment. Higher

productivity growth, which is supported by technological change,

is essential to the maintenance of higher real earnings and the

preservation of U.S. jobs" (Karr, 1987).

Relating technology to international competition for markets leads to
an examination of variables that are regarded as measures of technology
innovation capacity. Knowledge and information are regarded as decisive
factors in the growth of productivity, making R&D funding, number of
scientists and engineers graduating and in the workforce, and patent
applications are key measures of a nation’s ability to innovate and compete
(Johnson, 1984).

The status of research and development is one basis of economic growth,
since the amount spent on R&D can be linked to worldwide competitive
advantage. Comparison of R&D expenditures by industry groups (Figure 3)
shows that high technology manufacturing industries increased R&D expend-
itures faster than other manufacturing industries. Since these R&D-
intensive high technology manufactured product groups have had steady growth
and positive trade balances and non-R&D-intensive manufactured product
groups have had negative trade balances (see Figure 1 above), R&D efforts
play a role in the competition for global markets.

The level of R&D funding in the U.S. has grown steadily over the past
few years and is remaining competitive with other countries (Figure 4).
However, defense-related R&D has been responsible for that increase. A

declining or stagnant trend is apparent when non-defense R&D expenditures

are compared. U.S. non-defense R&D spending compares less favorably with

14
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other countries (Figure 5), underscoring the pressure U.S. industry feels

from foreign innovators.

Figure 5
Non-defense R&D expenditures as a percent of GNP,
by country

(Percent)
3.0
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20" “J‘_‘::':.-.._.::‘_. . / —
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10k France

0
1971 73 75 77 79 81 83 85 87

Source: Science & Engineering Indicators - 1987

In the U.S., large corporations perform the bulk of industrial R&D and
produce most of the high technology products. However, small high-
technology firms introduce an especially large proportion of new high-
technology products in relation to their R&D expenditures (Figure 6). This
underscores the increasing importance of small technology-driven businesses

and entrepreneurs in the U.S. economy.
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Figure 6
New products introduced in 1985,
per million dollars of R&D
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The pressure U.S. industry experiences in the innovation race is also

reflected in the number of U.S. patents granted. The number granted to
foreign inventors is rising, while the number granted to U.S. inventors is
falling (Figure 7).

Figure 7

U.S. patents granted, by nationality
of inventor and date of application
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Comparisons of scientists and engineers in the labor force shows the

U.S. has an advantage over other countries (Figure 8). Compared with other

countries, the number of scientists and engineers per 10,000 labor force

Population engaged in R&D in the U.S. has been growing in recent years but

at a slower rate than Japan. 1In 1985, Japan's ratio of 63.2 was very close

to that of the U.S. ratio of 67, 4

Figure 8
Scientists and engineers engaged in R&D
Per 10,000 labor force population

120

110 (~
U.S.SR

100

90

80

United
States

high
estimate

-

AY

\
U.8.S.R
low

70 estimate
60
50 ke
Japan o - — —
- -
40 —~ ¢--;:.-—l” i =’. =
30 |- "' e ., . =5 — — —
Loy i ", -
- -
20 L_____ \ France |
United
10 Kingdom —
A N S O O O O O (| T Y I |
1965 67 69 7T 73 75 77 719 81 B3 B586

Source: Science & Engineering Indicators - 1987

As a result of challenges stemming from foreign competition in
worldwide markets and from the accelerating pace of technological change, a
new U.S. economy has emerged (Table 10). That economy is characterized by a
shift from slow to rapid technological change, a shift from limited foreign
competition to global competition, and increasing importance of small

18



business and entrepreneurs as job sources. Using techﬁological advances to
introduce flexibility needed to "customize" products for global marketing
will enable U.S, industry to improve its position in the international
marketplace. These technological advances will come from scientists,

engineers, and entrepreneurs who are engaged in research and development

activities.
Table 10
Forces of Economic Change
Traditional vs. Emerging U.S. Economies

Prior Economy New Economy

-Slow technological change -Rapid technological change
-Limited foreign competition . -Internationalization of the

economy
-Large corporations prevalent -Increasing importance of small

businesses and entrepreneurs
as sources of jobs
Source: SRI Indicators of Economic Capacity. 1986.

3. Kansas Economic Performance and Productivity

Given the obvious major challenge that the U.S. economy faces, the
question becomes how is the economy of Kansas, a rural state, performing.
The Kansas economy is characterized by the following:

-small business dominance;

-reliance on manufacturing, particularly in non-metro areas;

-dual metro/nonmetro economies, with weak performance in nonmetro areas
relative to metropolitan areas;

-underrepresentation of growth industries (Redwood & Krider, 1986;
Redwood & Albrecht, 1986; McLean, 1984);

-chronic underperformance this decade when compared with the national
average;

-weak export performance (Redwood & Harnish, 1988).
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The structure of the Kansas economy has changed from a predominantly

agricultural to a mixed eéconomy. As was true at the national level, farm

employment in Kansas has been decreasing steadily since 1950 (Table 11),

Table 11
Kansas Farm vs. Total Employment, 1950-85
Farm Total Percentage
Employment Employment Farm
1950 160,427 707,401 22.7
1960 101,462 783,877 12.9
1970 68,251 852,313 8.0
1980 69,290 1,078,741 5.8
1985 57,100 1,187,000 4.8

*Included are farm managers, laborers, foremen.
Source: Census of Population 1960, 1970, 1980.

The state ‘employment trend has been one of transition out of farming to
other forms of economic activity, so that farming currently produces about
81 of the state product and manufacturing about 20% (Redwood & Krider,
1986). Table 12 shows that there has been 'a decrease in farm employment,
moderate increase in manufacturing employment, and a larger increase in the

service sector since 1960.

Table 12
Composition of Kansas Employment by Sector, 1960-88
1960 1970 1980 1985 1988
Farm 14.802 9.392 5.652 n/a n/a
Manufacturing 14.00 15.19 16.83 17.87 17.79
Service 8.45 11.64 14.73 16.16 20.24
Government 13.89 17 .45 16.56 19.53 19.94
Trade 15.73 18.00 20.00 25.15 2550
Construction 4.09 3.62 4.11 4.50 3.63
Mining 2.05 1.24 L.43 171 1.17
Other 26.98 23.46 20.69 12.08 n/a

Source: Employment and Earnings, U.S. Dept. of Labor, March and May,
1986; March, 1988.

The increases in employment in manufacturing and service sectors have
not kept Kansas comparable to U.S. employment trends. Table 13 shows that
from 1978 through 1986, employment gains in Kansas were less than that of
the U.S. as a whole. Nonmetropolitan areas lost employment between 1978 and
1983 but showed gains below national averages from 1983 to 1986.
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Metropolitan areas gained at a rate closer to the national average between

1978 and 1983 and gained well above national averages from 1983 to 1986.

Table 13
1978-86 Employment : U.5., Kansas, Metro/Nonmetro
I CHANGE I CHANGE
1978 1983 1986 1978-1983 1983-1986

U.s. 70,352,443 72,971,318 B3,380,465 3.72 14.262
Kansas 705,128 713,931 802,794 1.2 12.45
Metro Areas 409,310 421,646 503,873 3.0 19.50
Nonmetro Areas 295,818 292,285 298,921 -1.2 2.27

Source: County Business Patterns, U.S. Dept. of Commerce, 1983 & 1988,
Looking at trends by industry between 1988 and 1985 (Table 14), non-
metropolitan areas showed slight gains and metropolitan areas, such as
Johnson County showed gains above the national average. The state as a
whole averaged below national levels. Between 1980 and 1985, service
industries in Kansas metropolitan areas exceeded national averages and
showed the strongest gains. Business services also showed above average
growth for the state and exceptional growth in Johnson County. All other
sectors showed below average growth for the state and above average growth

for Johnson County.

Table 14
Regional and National Employment Growth, 1980-85

Johnson United

Industry Period County Kansas States
Manufacturing 1980-85 5.0% -10.062 - 8.182
Wholesale Trade 1980-85 30.33 .04 7.93
Retail Trade 1980-85 21.45 6.59 11.99
Services 1980-85 69.20 17.04 25,35
Business Services 1980-85 113,76 56.98 42.83

Sources: U.S. Department of Commerce, Bureau of the Census, 'Cognty
Business Patterns, Kansas." Washington, DC: U.S. Government Printing Office,
1970-1985.

The employment increases in manufacturing and service sectors have
not been adequate to provide sufficient jobs for both natural labor force
growth and for displaced farm labor. For example, Table 15 shows that

employment in manufacturing and many other sectors has grown slower than
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would have occurred if Kansas employment growth had been the same as U.S.
growth for these sectors. The negative employment trends shown in Table 15
illustrate the slow growth rate in Kansas relative to the U.S. and that this

pattern is spread over many sectors.

Table 15
Estimate of Employment “Lost" in Kansas, 1981 - 1987

Kansas Actual Projected Actual
Employment Employment minus

(thousands) (thousands) Projected

1981 1987 1987 (thousands)

TOTAL EMPLOYMENT 1,293.1 1,405.8 1,476.9 =712
Mining 34.2 30.5 24.6 5.9
Construction 62.0 71.4 177 -6.3
Manufacturing 193.2 180.6 183.1 =2.5
Nondurable Goods 721 75.7 70.3 5.4
Food and Kindred Products 24.1 27.8 23.3 4.5
Apparel and other Textile Products 3.6 3.5 3.3 0.2
Paper and Allied Products 3.5 4.0 duh 0.5
Printing and Publishing 18.9 20.2 22.4 2.2
Chemicals and Allied Products 9.3 8.4 8.6 -0.2
Petroleum and Coal Products 5.2 2.9 4.0 =3.1
Rubber and Misc. Plastics Products 7.1 8.2 8.0 0.2
Other Nondurables Manufacturing 0.3 0.7 0.2 0.5
Durable Goods 121.1 104.8 112.5 -7.7
Lumber and Wood Products 4.0 4.3 4.5 -0.2
Furniture and Fixtures 1.8 1.4 2.0 -0.6
Primary Metal Industries 3.8 2.9 2.5 0.4
Fabricated Metal Products 12.9 11.1 11.4 -0.3
Machinery, Except Electrical 24.1 18.5 19.5 -1.0
Electric and Electronic Equipment 10.6 9.1 10.5 -1.4
Transportation Equip. Excl. Motor Vehicles 45.0 38.8 48.2 -9.4
Motor Vehicles and Equipment 5.7 6.5 6.1 0.4
Stone, Clay, and Glass Products 7.6 6.9 73 -0.3
Instruments and Related Products 3.6 3.1 3.4 -0.4
Miscellaneous Manufacturing Industries 241 2:1 2.0 0.1
Transportation and Public Utilities 72.6 73.4 78.0 -4.6
Wholesale Trade 69.4 70.7 74.8 -4.1
Retail Trade 199.6 216.8 235.1 -18.3
Finance, Insurance, and Real Estate 79.0 97.5 102.1 -4.6
Services 250.7 312.7 335.2 #22:5
Government and Government Enterprises 227.4 252.0 244.1 7.9
Federal, Civilian 25.3 28.7 26.8 1.9
State and Local 161.0 171.0 172.0 =1,

Projected employment gives the amount of employment which would have occurred in Kansas if employment
in each industry had grown at the corresponding U.S. growth rate for the industry.

Source: Calculated from data provided by the Bureau of Economic Analysis, U.S. Department of
Commerce, Table SA-25, diskette, 1988.
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The impact that negative economic trends has on state population is
modest growth, decline in relative size, continuation of the "brain drain,"
and aging. In addition, the growth of the service sector, both for Kansas
and for the U.S. is changing the way we work. According to the Hudson
Institute study:

"Service jobs tend to be located where and when the customer wants

them, rather than centralized as in manufacturing. This will mean

fewer people at each place of work. In addition, wages will
become less equally distributed, since service jobs tend to have

more high and low earners and fewer in the middle."

These factors contribute to further redistribution from rural to urban areas
(Redwood & Krider, 1986).

Another indicator of relatively sluggish economic performance is that
the rate of business formation in Kansas in recent years has been below the
national rate (Table 16). Nationally, Kansas ranks thirty-sixth in new jobs
created, thirty-second in new companies, and thirty-second in fast growth
companies (Hyatt, 1988).

Table 16
Growth in Major Industrial Groupings for Kansas and the United States,

1983-86 by Number of Establishments

Percent Change by

# of Establishments Difference
Industry Kansas UsS. KS-US
Total 3.51% 9.422 -5.912
Ag Services, Forestry, Fish 4.89 15.25 -10.36
Mining -6.33 -5.39 0.94
Contract Construction =2.21 10.19 -12.40
Manufacturing -0.22 1.81 -2.03
Transp & other Pub Utilities -5.57 8.77 -14.34
Wholesale Trade -3.85 1.82 -5.67
Retail Trade -4,61 1.81 -6.42
Finance, Insurance, Real Est 0.73 7 53 -6.60
Services 10.87 13.64 e L1
Nonclassifiable Establishmts 62.41 44.70 17.71

Source: Calculated from County Business Patterns, 1984 & 1986
for Kansas and the U.S., Table 1A.
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The state has not been attractive to new, technologically based
industry to the extent necessary to establish a strong economic base for the
years ahead. Table 17 shows that between 1980 and 1986, rates of growth of
advanced technology establishments in Kansas lagged significantly behind
that of the U.S., even though the rate of growth experienced in metropolitan
Johnson County exceeded the national average.

Table 17

Rates of Growth of Advanced Technology Establishments
by Sector 1980-1986

Johnson

U.S. Kansas County

Mining 23.092 13,972 114.292
Manufacturing 10.51 9.19 33.33
Transportation & Communications 16.03 13.36 24.14
Services 55,77 50.38 100.43
Tech-Driven Industries: TOTAL 34.29 24.10 75.06
All Industries: TOTAL 27.80 18.09 53.71

Source: County Business Patterns 1980 and 1986, Department of Commerce

In comparison with other states, Kansas ranks twenty-third in
entrepreneurial energy, as measured by number of new companies per 10,000
companies, and thirty-sixth in percentage of companies classified as high
growth (Corporaticn for Enterprise Development, 1988). In number of
scientists and engineers per 1,000 workers, Kansas ranks thirty-eighth. It
ranks thirty-seventh in university and federal R&D per capita. These
measures are important because technology-based industry requires highly
skilled workers, excellent R&D programs, and financial institutions willing
to back high-risk ventures, in addition to basic infrastructure and amenity
resources. Because Kansas ranks low in technological resources, financial
resources, and infrastructure, its ability to attract advance@ technology
firms is restricted. (Table 18).
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Table 18
C.E.D. - Business Capacity Report Card
KANSAS
SUBINDEX RANK (GRADE)
Human Resources 12 (B)
Measures:
High School Graduation
Adult Illiteracy
College Education Attainment
Technological Resources 36 (D)
Measures:
Scientists & Engineers in the
workforce
Science & Engineering Doctoral
Students
Patents Issued
University Research & Development
. Federal Research & Development
Financial Resources 33 (C)
Measures:
Bank Deposits
Loans to Equity
Commercial & Industrial Loans
Venture Capital Investments
Dividends, Interest, & Rent Income
Infrastructure & Amenity Resources 39 (D)
Measures:
Highway/Bridge Condition
Sewage Treatment Needs
Housing Cost
Doctor Availability
Foundation Grant Funds Distribution
Tourism Spending
OVERALL 33 (C)
Source: Corporation for Enterprise Development, Making the Grade: The
1988 Development Report Card for the States, (April), 1988.

Because Kansas has not been attractive to new technology-based
industry, the state’'s economy is still highly dependent on a small set of
industries, particularly wheat, beef, food and meat processing, oil and gas,
and aviation. Continued reliance on them alone will reinforce negative
trends in the state's economic base. In fact, the survey conducted as part
of this project found that Kansas manufacturers in nonmetropolitan areas
were more likely to report a decrease in sales (Table 19), indicating that

negative trends continue.
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Table 19
Sales Trends Over Past Five Years

Percentage of Manufacturers:

Trend Metropolitan Nonmetropolitan
Increase 30.71 38.62
Decrease 4.67 15.02

No Change 0 9.21
Other 1.32 578

Source: IPPBR Survey, 1988,

In addition to its difficulty in attracting or gestating new
technology-based industry, several characteristics of Kansas and its economy
contribute to a below-average ranking in exports: geographic isolation,
comparative lack of international exposure in both education and daily life,
an economy dominated by small, rural oriented businesses and industry
(Redwood & Harnish, 1988). Between 1980 and 1984, the proportion of goods
manufactured in Kansas that were exported abroad fell from 10.2% to 8.6,
lowering Kansas's export ranking in the U.S. from 4lst to 45th. Table 20
shows Kansas manufacturers' exports were below the national average.
However, half of the industries listed in Table 20 exported a larger
proportion than the nation. The export issue is directly tied to losses in
employment discussed above. Between 1980 to 1984, total employment in
Kansas related to manufactured exports decreased by 8,100 and the percentage
of jobs related to manufactured exports fell from 4.1X to 3.3% (Redwood &
Harnish, 1988).

Preliminary 1987 statistics indicate that Kansas ranks 12th in total
exports per capita among the states and 6th in total agriculture exports.
The state ranks 27th however with respect to manufacturing exports per
capita and 31st overall. This ranking, with respect to manufacturing

exports, is likely to be understated because state export values are based
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on shippers export documents, so that for example commercial aircraft
partly manufactured in Kansas would nevertheless be attributed wholey to the
state of Washington in the published statistics. Clearly exports are

important to Kansas, though there is a need for more manufacturing exports.

Table 20
Percent of Manufactured Goods Exported, 1984
Kansas
SIC Industry Kansas U.S. Less U.S.
Manufacturing B.6% 11.92 = 3.32
20 Food & Kindred Products 6.9 4.8 2,1
23 Apparel & Other Textiles 0.9 3.0 - 2.1
24 Lumber & Wood Products 0 S | 8.3 - 7.2
25 Furniture & Fixtures 8.1 2.7 5.4
26 Paper & Allied Products 11.1 10.6 0.5
27 Printing & Publishing 3 d 4.2 - 1.1
28 Chemicals & Allied Products 7.4 16.6 - 9.2
29 Petroleum & Coal Products 6.4 7.8 - 1.4
30 Rubber & Misc. Plastics 13.9 117 242
32 Stone, Clay & Glass 10.2 T2 3.0
33 Primary Metal Industries 57 19.5 -13.8
34 Fabricated Metal Products 20.0 11.6 B.4
35 Non-electrical Machinery 8.2 215 -13.3
36 Electronic Equipment 28:2 18.2 7.0
37 Transportation Equipment 14.3 12.8 1x5
38 Instruments 7.3 154 - 8.1
39 Miscellaneous Manufacturing 11.0 7.4 3.6

*Positive numbers indicate that Kansas exported a higher percentage of
shipments than the U.S. industry. Negative numbers indicate that Kansas
exported a lower percentage of shipments than the U.S. industry.

Source: Bureau of the Census, 1984 Annual Survey of Manufactures: Origin of
Exports of Manufactured Products, August 1987.

Table 21 shows that while manufacturing employment decreased from
1980 to 1984, nonmanufacturing employment related to manufactured exports
grew substantially (Redwood & Harnish, 1988). These data show that exports

create jobs.
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Table 21
Kansas Employment Related to Manufactured Exports
(in thousands)
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Nonmanufacturing
Trade
Business Services,
Transportation, Communication & Utilities
Other (including mining & agriculture) .
Total 46.5 38.
Source: Bureau of the Census. 1986. Annual Survey of Manufacturers:
Origin of Exports of Manufactured Products.
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To summarize, several key points can be made regarding Kansas economic
performance. Kansas exports at rates below the national average. Since the
U.S. as a whole is not performing well in the export area, performing below
the national average means the state has an even bigger problem than the
nation in competing for global markets. The export problem is tied to the
state’'s difficulty in developing advanced ;echnology businesses, who as a
group compete better in global markets. While the state's performance in
attracting advanced technology businesses is poor, metropolitan areas within
the state are doing better than the state as a whole.

Increasing the number of advanced technology businesses in the state is
only one part of the challenge. Kansas must also foster innovation and
entrepreneurship in its existing industry by improving the transfer of
technology from research labs to industry and increasing technical
assistance for modernization of existing industry. Modernization and
innovation within existing industry could improve their ability to compete
in global markets and increase exports. Export increases are important

because the state is losing jobs due to its poor export performance of

industry and its low growth of advanced technology businesses.
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4. Conclusions

An examination of the U.S. and Kansas economic performance indicates

that while similar problems and challenges face the state and the nation,

the state’s problems are more severe and its ability to cope with those

problems

thus far have not been very successful. The key findings of the

examination of the U.S economic performance are:

1

The
are:

L

The U.S. economy is characterized by rapid technological change,
international competition, and increasing importance of small
businesses and entrepreneurs as sources of jobs.

The U.S. trade imbalance indicates industry is not meeting the
challenges of foreign competition despite recent improvements in
productivity. High-technology manufactured product groups have
done better in global markets than other manufacturing industries.

The U.S. innovation indicators (non-defense R&D spending, patents,
scientists and engineers in the workforce) show that the ability
to lead in innovation and improve productivity is challenged by
other countries’ gains in innovation indicators.

key findings of the examination of Kansas' economic performance

The Kansas economy has changed from predominantly agricultural to
a mixed economy. Growth in nonagricultural sectors has not kept
up with employment needs.

The growth of the Kansas economy lags behind that of the U.S. 1In
1988, the state ranked 36th in new jobs created, 32nd in new
companies formed, and 32nd in number of fast growth companies.

The state, as a whole, has not done well in attracting new,
technologically based industry, so the state is dependent on a
small set of industries.

In 1988, the state ranked 38th in number of scientists and
engineers in the workforce and does not have strong R&D
traditions, so it does not have a natural comparative advantage in
technology-based industry.

In 1987, Kansas manufacturers ranked 31st in exports, and 27th
per capita.

These findings show that Kansas faces great challenges in revitalizing

its economy. Kansas’'s industry has been facing these challenges and dealing
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with them despite geographic isolation, lack of international and even
national exposure, and lack of access to technological innovations. The
degree to which Kansas industries have identified and sought solutions to

their problems was assessed.

B. Survey of Kangas Firms

Advanced technology or technology driven firms differ from other types
of firms in that they typically rely upon people with technical skills (even
for entry-level positions), conduct research, employ more engineers and
scientists, incorporate newer technology, have faster growth, and are more
competitive in the international marketplace (Pennsylvania Department of
Commerce, 1985).

To gain a better understanding of the technology transfer problem in
Kansas industry, two surveys of Kansas firms were undertaken in November-
December, 1988 (the instruments are in Appendix A). One was sent to a
sample of 640 of the state’s 3,168 manufacturers listed in the Kansas
Department of Commerce’'s Directory of Kansas Manufacturers and Products
(Manufacturer Survey). An additional 642 firms were identified through
lists of advanced technology or research and development firms. These firms
received a second survey (Advanced Technology Survey). A total of 156 (241)
questionnaires were returned by manufacturers and 153 (242) were returned by
advanced technology firms.

The surveys sent to Kansas advanced technology firms and manufacturers
were designed to assess business needs for technical and business/managerial
assistance. The following questions were addressed:

1. VWhat problems are Kansas firms facing in technical and managerial
areas in the global and technological context of the 1980s?
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2. Is the impact of changing technology and technical innovation
affecting sales and forcing changes in types of technology used?

3. To what extent and in what ways are firms using academic
institutions to identify and solve technical and managerial
problems?

4. Do Kansas firms wish to use academic institutions to identify and

solve technical and managerial problems?
A description of firms responding is presented in Table 22.

Table 22
Description of Firms

Years in Industrial
Size: Location: operation: Classification:
Employees
<25 25+ Metro Nonmetro Median Mfg BusServ. Other
AdvTec* 64 36X 93.5% 6.5 9.0 40.52 401 202
Mfg** 602 40X 362 642 25.0 1002 NA NA

* Size based upon full-time employees only
**% Size based upon FTE employees '

Table 23 presents the types of skills represented in the work force of
advanced technology firms. The majority (631) employ scientists and
engineers and technicians (65Z). Fewer report employing general laborers
(39%). Twenty-three percent of those employed by advanced technology firms
were scientists and engineers, representing the largest proportion of
employees.

Table 23
Percentage of Advanced Technology Firms Employing
Each Type of Worker and the Percentage of the Workforce

Represented by Each Category *

Z Firms I Employees:

Employee Category: Having Mean
Clerical 811 122
Data processors 437 87
Technicians 657 187
Scientists & Engineers 632 232
Business/management personnel 78% 142
General labor/operatives 3972 16.52

*Based upon full-time employees only.
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Table 24 presents the types of employees reported tc be employed by
Kansas manufacturers. Clerical, business/management personnel, and general
labor were categories manufacturers most frequently reported as represented
in their workforce. However, general laborers/operatives comprised the
largest portion of the workforce (53.5%). Data processors, technicians, and
scientists and engineers comprised the smallest segment of the workforce.

Table 24
Percentage of Manufacturing Firms Employing
Each Type of Worker and the Percentage of the Workforce

Represented by Each Category *

I Firms I Employees:

.Employee Category: Having Mean
Clerical 871 31.52
Data processors 392 32
Technicians 442 91
Scientists & Engineers 3072 21
Business/management 887 142

personnel s

General labor/ 881 53.52

operatives

*Based upon full-time-equivalent employees.

A summary of the survey results follows.

1. Types of Problems Experienced by Kansas Firms

Advanced Technology firms were asked to characterize problems that they
experienced during early development (start-up) phases. These problems are
ranked in Table 25. The types of problems that were identified as moderate
to severe during the start-up phase were: product development (531 of
firms), market strategy (52%), locating quglified technical and professional
staff (527), product commercialization (48.5X), obtaining financing (48.51),

and process development and control (417).
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Table 25
Start-up Problems for Advanced Technology Firms

I AdvTec Firms Scoring

Type of Start-up Problem: Moderate to Major Problem
Developing new product and/or service 532
Planning market strategy 522
Finding qualified technical and professional staff 522
Commercialization of product 48.51
Obtaining financing 48.52
Analyzing markets 462
Finding qualified managers and executives 457
Finding other qualified employees (Not technical,

professional, managerial) 43,52
Process development and control 411
Coping with government regulations 391
Preparation/use of a business plan 352
Developing/managing an accounting and control system 352
Setting and implementing goals 312
Establishing a banking relationship 312
Personnel management 24,52
Systems maintenance 152

These problems are of course interrelated. For example, difficulty in
finding qualified technical and professional staff would impact a firm's
ability to develop new products, analyze markets and plan a market strategy.
These problems can seriously affect a firm's ability to survive in
competitive, technology-driven industries. For example, the founder of a
northeast Kansas software company noted that the inability to find
experienced technical staff would likely force relocation of the firm to
California. Entrepreneurs also described selling their companies because
they could not afford to do the marketing analysis necessary to position
their product and could not afford to design and mount the advertising
campaigns necessary to launch products.

Manufacturers also seemed to face significant problems. Kansas
manufacturers report that in particular they have difficulty finding
qualified employees (51%), planning marketing strategy (50%), analyzing
markets (46%), developing new products (402), developing new technology or
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improving existing technology (40%), adopting existing technology (25%), and
process control (25%) (Table 26).

Table 26
Current Problems for Manufacturers

1 Firms Describing as

Current Problem: Moderate to Major Problem
Coping with government regulations 622
Finding qualified employees 512
Planning marketing strategy 501
Analyzing markets 462
Developing new products 407
Developing new or improving existing technology 402
Upgrading current products/services 347
Adopting existing technology 257
Process control 25%
Preparation, use, update on a business plan 252
Setting and implementing goals 257
Managing personnel 2152
Systems maintenance 201
Obtaining financing 19.5%
Obtaining, implementing, managing accounting

and control systems A 182

One manufacturer described the spectrum of problems faced in finding
qualified employees as ranging from difficulty in finding well trained,
motivated apprentice craftsmen to an inability to afford quality design
engineers. Another problem was the cost of machine tools. A small machine
shop cannot afford to buy state-of-the-art machine tools, buys used
equipment instead, and reports not being able to catch up with competitors
with such an approach. Others described their struggle to maintain and
improve their markets by diversifying and expanding sales/marketing efforts.
However, their capacity to expand their markets was often limited due to
lack of resources (e.g., knowledge, time, financing).

These results underscore the many difficulties Kansas's advanced
technology and manufacturing firms have in areas that affect their competi-

tiveness: coping with government regulations, finding qualified employees,
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planning marketing strategy, analyzing markets, developing new products, and
developing new or improving existing technology. Given the high proportion
of firms experiencing each of these problems, it is evident that these
problems are pervasive throughout Kansas industry.

The variable that may link these problem areas is a firm's technology
innovation ability. Technological innovators profit from innovations in
manufacturing processes, but those who follow the lead of the innovators
only reduce their losses (Dewar, 1988). In short, firms which do not keep
up with technological change risk failure. Those who keep current with
technological change will reduce their losses, and those who lead technol-
ogical change will profit from their innovations. Thus, an important aspect
of a firm's competitiveness may be its ability to lead or be among the
leaders in technological innovation. This ability is affected by the firm's
ability to predict change, the technical expertise of its staff, the type of
technological change occurring in the firm's dindustry, and the firm's
ability to access it. The survey of Kansas firms indicates that they face

many challenges in keeping up with,let alone leading, technological change.

2. Dealing With Technological Change

The ability of Kansas firms to deal with technological change was
assessed in the surveys. To determine their current level of
sophistication, firms were asked to describe their level of technology
(Table 27). Less than half of the advanced technology firms described
themselves as leaders in innovation; only 427 considered themselves at the
cutting edge of technology. Few manufacturers (18%) characterized

themselves as at the cutting edge. Most are just keeping current (46%) or
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are potentially out of date (traditional: 37). The combined group of
manufacturers who are NOT at the cutting edge of technology in their
industry is 83 of manufacturers who responded. Thus, a very large number
of Kansas's manufacturers are potentially operating at a significant
disadvantage with respect to technological competition, and could be
described as "at risk." According to recent studies (e.g. Dewar, 1988),
these are the manufacturers who may, at best, reduce their losses or, at

worst, risk failure.

Table 27
Firm’s Technological Level

Percentage of Firms:

Technology Level: AdvTec Mfp
Cutting edge 421 181
Current +527 462
Traditional 51 372

In addition to their precarious technological position, Kansas
manufacturers reported they have difficulty predicting or anticipating
technological change (Table 28). Over half of manufacturers responding
reported they have very limited prediction capabilities (i.e., perceive they
cannot predict or have only a fair ability to do so).

Table 28
Firms® Ability to Predict Technological Change

Percentage of Firms:

Ability to predict AdvTec Mfg
Excellent 292 112
Good 452 332
Fair 182 342
Can’'t predict 7z 192
NA <1lZ 47
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Most advanced technology firms reported good to excellent technological
prediction capabilities (Table 28). This held true for large as well as
small (<25 employees) firms (Table 29).

Table 29
Firms® Ability to Predict Technological Change:
Analysis by Firm Size and Location

Percentage of AdvTec Firms by:
Number of Employees

Ability to predict: <25 >25
Excellent 201X B ¢
Good 26.7% 18.0Z%
Fair 10.02 8.02
Can't Predict 6.02 1.32
- NA 0.72 0zx

Small and nonmetropolitan manufacturers have greater difficulty
predicting change than large and metropolitan manufacturers (Table 30). Over
357 of small firms report that they cannot predict or have only a fair
capability to predict. Thirty-five percent of nonmetropolitan manufacturers
report that they cannot predict or have only fair prediction capability,
Small firms may be less able to afford access to technical personnel (e.g.,
engineers, consultants) or information sources (e.g., technical meetings)
where technological change and predictions are discussed. Nonmetropolitan
firms may suffer from geographic isolation, making it less likely that they
would have access to technical personnel or information sources.

Table 30
Firms® Ability to Predict Technological Change:
Analysis by Firm Size and Location

Percentage of Mfg Firms by:
No. Employees Location

Ability to predict: <25 >25 Metro Nonmetro
Excellent 37 72 6% 5%
Good 132 207 127 217
Fair 202 18 5% 1l.5% 227
Can't Predict 158.5% 3z 52 132
NA 3z 17 1z 3z
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The greater percentage of scientists and engineers in advanced
technology firms undoubtedly‘accounts for their pace of innovation. In the
next two to three years, 67X of the firms plan to develop new products, and
502 plan to change the mix of their products and services. R&D budgets that
average 181 of firms' gross income helps supply innovations in products
(Table 31). Only 211 report no R&D budget at all.

Table 31
R&D Budgets Presented as a Percentage of Gross Income

I Reporting no R&D

Group: Mean Budget (0I spent)
AdvTec 187 213
Mfg 3T 561

A majority (56%) of manufacturing firms do not have an R&D budget
(Table 31). The combination of low R&D ;ctivity and lower than average
numbers of scientists and engineers in Kansas' manufacturing workforce may
be important. The ability to innovate or implement existing technology is
correlated with number of scientists and engineers in the working population
(Williams, 1986). Scientists and engineers comprise 2 of Kansas's
manufacturing workforce (reported in Table 24), while the national average
is 3.6% (National Science Board, 1987)._ The below average number of
scientists and engineers in the workforce may contribute to the lack of
research and development.

Manufacturers were asked to estimate the impact of technology on their

firm. Table 32 shows that many expect considerable impact in the areas of

process, product, materials, information and employee skill level.
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Table 32
Level of Technological Impact Expected in the Next Five Years

I Mfg. Firms
Consid-
Area of impact: Great erable Some Little None DK
Processes & process control 167 2921 282 152 61 72
Products 112 302 342 152 4 62
Materials 101 212 a7z 242 7% 521
Information needs 102 362 357 92 51 61
Employee skill level 81 297 427 13X 3xr 5%

Small (less than 25 employees) and nonmetropolitan manufacturers may be
underestimating impact. These groups tend to predict less technological
impact in the areas of process/process control than larger and metropolitan
manufacturers (Table 33). Statistical analysis of these results indicated
that the actual percentages in each category differed significantly (p<.0453
and p<.005) from chance occurrence.

Table 33

Level of Technological Impact on Process and Process Control
Expected by Manufacturers: Analysis by Location and Firm Size

Level of I Metro I Non- I Firms Z Firms

Impact: Firms Metro Firms <25 Emply >25 Emply

Great 7% 92 51 11z
Considerable 132 162 131 15:.5%

Some 91 192 142 132

Little 12 132 112 3.5

None 1z 3.52 5% <1lZX

Don't Know 47 32 61 1z

Chi-Square 11.325 DF 5 p<.0453 Chi-Square 16.734 DF. 5 p<.005

Nonmetropolitan manufacturing firms were divided in their assessment of
technological impact on employee skill level (Table 34). While 231 expect

great or considerable impact, 36.5% expect some or little impact.
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Table 34
Level of Technological Impact on Employee Skill Level
Expected by Manufacturers: Analysis by Location

Level of I Metro I Nonmetro
act: Firms Firms
Great 62 2%
Considerable BI 212
Some 171 25:.5%
Little 22 11%
None <12 ax
Don’'t Know k4 1z

Most manufacturers report changes are currently occurring in their
industry in technology (71%), technical systems (69%), and human systems
(50.5%). The types of changes most frequently reported were computer aided
design (CAD) and computer aided manufacturing (CAM), computerized accounting
systems and higher levels of decision making at the shop floor level (Table
35). The differences between the percentage of firms reporting industry
change and change in their own firm indicates that not all firms are
implementing changes occurring in their industry. For example, 712 reported
technological change is occurring in their industry (Table 35), but only
61.5% report making changes in technology in their firm. Approximately 10X
are not implementing changes occurring in their industry.

Many firms have identified some form of technology or technical system
that they would like to adopt but have not (Table 36). A relatively higher
proportion of small and nonmetropolitan firms have delayed adopting

potentially beneficial technology.
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Table 35
Changes Currently Occurring in Manufacturing Industries

I Firms Reporting Change in Their

Type of Change: Industry: Firm:
TECHNOLOGY T1X 61.5X
Computer aided design 492 322
Computer aided manufacturing 422 25%
Automated material handling sz 192
Computer integrated manufacturing 222 8z
Computer aided engineering 202 102
Robotics 13.5% 87
TECHNICAL SYSTEMS 6921 627
Computerized accounting systems 522 36.52
Total quality control 282 20.5%
Statistical process control 252 172
Just in time production methods 20.52 1152
Zero defect planning 13:5% 62
HUMAN SYSTEMS 50.52 472
Higher levels of decision making

at shop floor level 332 282
Self managing teams 212 152
Work cells 7 7z

Table 36

Percentage of Firms Identifying But Not Adopting
a Potentially Valuable Technology or Technical System

All firms Metro Nonmetro <25  >25
AdvTec 552(61x%) NA NA 632 372
Mfg 427 352 652 547 462

* AdvTec firms <15 yr in operation

Twenty-five percent of manufacturing firms and 27! of advanced
technology firms report no barriers to introducing new technology. Those
reporting barriers were more likely to cite lack of financial resources and
lack of technical expertise as the main obstacles to technology

implementation (Table 37).
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Table 37
Barriers to Implementing New/Existing Technology

Barrier to New Technology/ Percentage of Firms:
Technical Systems: AdvTec Mfg
Lack of financial resources 44 (52)* 28
Lack of technical expertise 25 (26) 19
Lack of skilled workers 18 (20) 15
Risk too high 17 (13) 11.5
Lack of engineers 14 (15) 11
Lack of technical information 12 (13) 9
Lack of managerial commitment 10.5 (8) 9
Other 10 (6) 11

*Percentage of "young" AdvTec firms (<15 yrs)

These problems are acute for young advanced technology firms--those
which have been in operation 15 years or less (Table 38). Small firms and
those located in nonmetropolitan areas also overwhelmingly report that lack
of financial resources, lack of technical expertise and skilled workers, and
high risk factors are major barriers to implementing technology (Table 38).

Table 38

Analysis of Technology Implementation Barriers
by Firm Size and Age: Advanced Technology Firms

Barriers to Technology Z of Firms:
Implementation: <25 >25 <15yr
Employees

Lack of financial resources 771 23r 522
Lack of technical expertise 581 42T 262
Risk too high 642 361 13X
Lack of skilled workers 787 22Y 202

An analysis of barriers that prevent manufacturers from implementing
technology shows that financial resources, technical expertise, risk
factors, and lack of skilled workers concerned large percentages of
manufacturers (Table 39). These are identified as barriers for large

numbers of nonmetropolitan and small firms.
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Table 39
Analysis of Technology Implementation Barriers
by Location and Firm Size: Manufacturing Firms

Barriers to Technology I of Firms:
Implementation: Metro Nonmetro <25 >25
Employees
Lack of financial resources 427 582 632 372
Lack of technical expertise 411 591 501 501
Risk too high 382 671 411 591
Lack of skilled workers 32z 681 65% 352

Despite the barriers faced in implementing technology change, most
advanced technology firms report that theylare very likely to make changes
in technology used in the next five years (Table 40). 1In this, firm size is
not a factor. Both small and large firms predict that they are very likely
to make changes,

Table 40
Likelihood for Technology Change Within Five Years:

Advanced Technology Firms

Percentage of Firms:
Likelihood for Change: All <25 >25

Employees
Very likely 782 491 291
Somewhat likely 177 112 1z
Somewhat unlikely 0.7 0.71 0z
Very unlikely 0.72 0.71 0z
Not likely 3z 3r oz

Most manufacturers also report that technology change in their firm is
very, or somewhat likely, within the next five years (Table 41). Again,
small and nonmetropolitan firms were more conservative in their estimation
of the likelihood for change. The percentages occurring in each category of
small and large firms were significantly different (p<.0008) than what would

be expected by chance.
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Table 41
Likelihood for Technology Change Within Five Years:
Manufacturing Firms

Percentage of Firms:
Likelihood for Change: All Metro Nonmetro <25 >25

Employees
Very likely 437 177 262 172 27%
Somewhat likely 392 127 27% 261 132
Somewhat unlikely 92 42 52 7 2z
Very unlikely 0x 0z 0z 0x 0x
Not likely 82 22 62 7 12
N.S. ChiSq=16.803

DF=3 p<.0008

3. Interest in Academic Linkages

As described above, Kansas businesses report industry-wide
technological changes are occurring. Many report that they plan to
implement or update the technology they use . in the next five years, raising
the question of what information sources will guide decisions regarding
these changes. Although the majority report that their sources of science
and technology information are adequate to be competitive and to innovate
(AdvTec, 79%; Mfg, 81%), many report an interest in decreasing their
dependence upon equipment manufacturers, magazines/journals, and sales
representatives. They are interested in receiving more scientific and
technical information from colleges and universities. This shift may re-
flect an interest in receiving less biased (i.e., less sales oriented), more
cutting-edge information that would help create a competitive edge.

Firms are also interested in assistance from academic institutions,
such as information, technical expertise, skills training, and research that

will increase their technical advantage in key problem areas (Table 42).
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Table 42
Level of Interest in Assistance Available at Academic Institutions

Type of Assistance I Firms with Great/Moderate Interest:
AdvTec Mfg
Technical:
Improve current products, processes 712 No Data
Identify and assist with problems 691 382
Access to labs, equipment 452 292
Computer access to libraries 671 332

Technological Innovation:
R&D for new technology, products, processes 671 381
Business/Managerial Assistance:

Identify and assist with problems 572 372
Training:

Technical training 692 551

Management development training 632 502

More than half of the advanced technology firms have great or moderate
interest (Table 42) in technical assistance that would enable them to
improve products and processes. Almost the same percentage are interested
in assistance with problem identification, computer access to libraries,
R&D, and training. More than half are interested in assistance with
business/managerial problems.

More than half of the manufacturers have great or moderate interest in
technical and management development training for their employees (Table
42). Thirty-eight percent showed interest in assistance with identification
of technical problems and R&D for new technology, products, and processes.
Business and managerial assistance was also important to 372 of the
manufacturers.

To solve problems common in start-up phases, Advanced Technology firms
indicated business/managerial and technical assistance would be extremely
beneficial (Table 43). Various types of business assistance ranked above

technical assistance during early development phases. Access to business
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professio;als regarding market research and planning, financial planning and
management, advertising and promotion, and preparation and use of a business
plan was important.

Table 43

Assistance Regarded as Very/Extremely Beneficial During
Early Development Phases by Advanced Technology Firms

Type of assistance: I AdvTec Firms
Access to business professionals regarding market

research & planning 431
Access to business professionals regarding financial

planning/management 402
Access to business professionals regarding advertising

& promotion 4oz
Access to business professionals regarding preparation/

use of business plan sz
Access to business professionals regarding starting a

business 3z
Access to library or computer searches 32z
Access to technical consultants regarding preparation of

grant proposals 32z
_Access to technical consultants regarding new or existing

technology transfer 3071
Access to technical consultants regarding new product

development, including technical research 267
Access to technical consultants regarding product analysis/

improvement 247
Access to technical consultants regarding commercialization

of products 222
Access to scientific instruments and equipment 20.57
Access to high powered computers 182
Access to business professionals regarding personnel

management 17.5%
Access to technical consultants regarding products and/or

manufacturing processes 172
Access to business professionals regarding inventory control 132

4. Utilization of Academic Institutions

A majority of Advanced Technology firms (532) report using academic
institutions in the past five years. However, 74! of these firms report

they would seek more assistance from this source if it were available. A
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large percentage report they would like assistance in making contacts with

academic institutions (Table 44).

Table 44
Preference for Initial Contact with Academic Institutions
I Firms:
Preference: AdvTec Mfg
Make own contacts . 331 412
Contacts made through liaison office 521 422
Other 62 3z
Don't know 97 142

Less than half of the manufacturers surveyed (37%) report using
academic institutions in the past five years. However, 64 report that they
would seek more assistance if it were available. Preference for making the
initial contact is divided between those preferring to make their own
contacts and those preferring an intermediary (Table 44),

In general, manufacturers are not ;ery familiar with most Kansas
postsecondary academic institutions or the services they might offer. Table
45 shows that most are familiar with Kansas State University (72%) and the
University of Kansas (70%), but most rank their level of familiarity as only

"some" or "considerable."

Table 45
Manufacturers Level of Familiarity with Academic Institutions

Percentage of Firms
Level of familiarity:

Rank Institution: Z Familiar Very Considerable Some
1 Kansas State University 722 122 292 31z
2 University of Kansas 702 132 251 322
3 Wichita State Univ. 487 62 11z 311
4 Emporia State Univ. 44 4 47 38z
5 Pittsburg State Univ. 42,52 5% 8.51 2927
6 Community College(s) 412 142 147 132
7 Fort Hays State Univ. 40.51 22 82 30.5%
8 Technical/Vocational 402 62 182 162
9 Washburn Univ. 25.5% 42 2% 19.52
10 Kansas College of Tech 207 22 42 142
11 Private Institution(s) 18.52 5.52 92 47
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Many manufacturers report no familiarity with types of services
potentially available from academic institutions (Table 46). Of those who

are familiar with potential services, most consider their familiarity to be

limited.
Table 46
Manufacturers Familiarity with Services/Resources
Available at Academic Institutions
Percentage of Firms
Level of Familiarity:

Rank Resource: I Familiar Very Considerable Some
1 Libraries (general,science,

engineering, etc.) 562 7.5% 161 33z
2 Management development training 552 3z 202 322
3 Business/managerial assistance 522 1.52 201 302
4 Technical training of workers 462 152 11z 332
] Faculty technology/technical

consultation L4 152 112 31z
6 Science and technology

research 437 1.52 91 332
7 Availability of labs/equipment 372 v 0X 92 282
8 Computer searches/networking 367 22 91 252
] Proposal preparation assistance 272 152 52 202

Both advanced technology firms and manufacturers were asked why
academic institutions were not used more (Table 47). Advanced technology
firms reported lack of knowledge about who to contact as the top ranked
reason. However, perceived shortcomings of academics (e.g., out of touch
with business problems, lack of experience/expertise, etc.) were also
important reasons for over 20Z of advanced technology firms.

Manufacturers cited lack of knowledge about who to contact or how to
make contact as the primary reasons for lack of academic contact. Also
important for over 15 of the manufacturers was the perception that faculty
lacked experience/expertise in dealing with problems facing manufacturers

and that academia is out of touch with business problems.
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Table 47
Reasons Firms Do Not Contact Academic
Institutions More Frequently

Rank : Percentage of Firms
Citing This Reason
AdvTec Mfg  Reason: AdvTec Mfg
1 1 Don't know who to contact , 287 331
2 4 Faculty/schools seen as too out§ of
touch with business problems 262 167
3 3 Problems cannot be solved by faculty
(lack of experience, expertise) 23.82 20.51
4 2 Don't know how to make contact 181 242
5 5 Don't have time to make contacts 162 13.52
6 6 Response time is too slow 151 102
7 7 Tried but got no response 6.52 4.52

Because not knowing who to contact was a major reason for not
contacting academic institutions more frequently for both advanced
technology firms and manufacturers, some integmediary mechanism is needed to
help firms gain access to resources potgglially available at academic
universities. o

Firms who had contacted academic institutions in the past five years
were asked why they contacted a specific institution (Table 48). Location
near the firm, knowledge of an expert on the faculty, and familiarity with
the institution were the major reasons given.

The University of Kansas, Kansas State University, Wichita State

University, and the community colleges were institutions most frequently

utilized by advanced technology firms (Table 49).
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Table 48
Variables Important to Firms When Choosing
Academic Institution for Assistance

Percentage of Firms:

Reason for choice: AdvTec
Located close to firm 412
Knew of an individual whose expertise could be used 2557
Institution was familiar to the individual

(alumnae, friends attended, etc.) 252
School/department has state/national reputation

in area of interest 172
Institution/department/faculty agreed to help while

others didn't 7z
Institution/department/faculty was recommended by others 4%
Other 81

Table 49

Percentage of Firms Reporting Interaction
with Academic Institutions

Percentage of Firms

Institution: AdvTec Mfg
University of Kansas 272 81
Kansas State University 121 102
Community College(s) 192 62
Wichita State University 142 62
Technical/vocational school(s) 62 61
Pittsburg State University 47 4.5
Kansas College of Technology 3 1z
Fort Hays State University 1z 2
Emporia State University 1x 1z
Washburn University Sz 0z
Private Institution(s) 1z 21
Other 3z 52

Mfg

221
152

11.52
92
1z

81
57

Few manufacturers have utilized state academic institutions (Table 49).

Kansas State University and University of Kansas were ranked first and

second in contacts, with community colleges, Wichita State University and

Technical/vocational schools ranked third. The low percentage of manu-

facturing firms having contact with the technology oriented institutions,

50



Pittsburg State University (4.5%) and Kansas College of Technology (1), is
disconcerting.

Firms reported the types of technical expertise and resources they
utilized at academic institutions. 'Faculty consultation regarding products
and processes and technical training were most frequently cited (Table 50).
Since employee skill level, product development and improvement were major
problems identified by manufacturers (see Table 25), utilization of these

resources addresses key problem areas of firms.

Table 50
Technical Assistance Provided at Academic Institution

Percentage of Firms Using:

Technical Services: AdvTec Mfg
Technical consultation with faculty

regarding products and/or processes ; 31z 157
Technical training of workers 222 11.5%
Library or computer searches 192 62
Technical research for future products or

processes 123 47
Use of computers 122 87
Use of scientific instruments and equipment 101 2z
Explanation of existing technology oz 62
New product development 8.51 62
Product analysis/improvement 72 97
Explanation of new technology 72 51
Joint research 6.52 Not Available
Plant layout & material handling 3z 3
Assistance in proposal preparation 3z 1z
Commercialization 22 1
Manufacturing process analysis/improvement 1z Y4
Other 42 4.52

Firms also used business/managerial services available at academic
institutions. Library utilization and management development training were

most frequently cited by advanced technology firms (Table 51).

51



Table 51
Business/Managerial Assistance
Provided at Academic Institutions

Percentage of Firms Using:

Business managerial Service: AdvTec Mfg
Use of library 132 4
Management development training 6.5% 142
Market research and planning 61 81
Personnel and organization 61 9
Use of computer(s)/computer applications 5 82
Preparation and use of a business plan 52 81
Advertising and promotion 41 8
Financial analysis and cost control 22 81
Development /management of accounting

systems 21 61
Feasibility studies 21 4.5
Inventory control 0z 52
Other 32 az

The match between what young firms need and what resources could
potentially be utilized at academic institutions is actually quite good.
However, when compared to the list of problems faced during start-up (Table
25), the amount of business/managerial assistance actually sought by
advanced technology firms is low (Table 51). Most start-up firms fail
because of management-related problems, yet access to this type of
assistance is very low (0X-6% of advanced technology firms). For example,
while advanced technology firms indicated that marketing issues (e.g.
strategy, analysis) were major problems during early development phases, few
(6Z) turned to academic institutions for assistance. Other examples can be
cited. While 351 stated that preparation and the use of a business plan was
a problem, few (5%) sought assistance. Barriers to seeking assistance were
discussed above (Table 47). Again, knowing who to contact, knowing how to
make contact, having the time to do it, and getting a response in good time

are critical issues to young firms struggling to survive.

52



Manufacturers use of academic institutions’ business managerial
resources tends more toward management development training (Table 51). As
presented in Table 26, several business/management areas were identified as
problematic (employee qualifications, marketing, process control, business
plans/setting goals, personnel management, etc.). Few manufacturers are
accessing resources in these problem areas (Table 51).

Since firms report that they would like to use academic institutions
more, the types of services of greatest interest (Table 52) are those that
impact problem areas and capitalize upon activities that are compatible with
the academic mission. Access to state-of-the art technology, technical and
business/managerial consultation, research and development, training, and
information dissemination are services of interest. Academic institutions

could provide these services if proper networks were developed for easy

access.
Table 52
Academic Services of Greatest Interest
X Firms With Great to Moderate Interest
Type of Service: AdvTec Mfgp
Access to state-of-art scilence & technology
to improve current products & processes 71 NA
Access to training programs to improve
employee technical skills 69 55
Access to technical expertise to facilitate
technical problem identification & assistance 69 38
Research & development activities to develop
new technology, products, processes 67 38
Computer access to university libraries for
information retrieval &/or networking 67 33
Access to management development training 63 50

Access to business/managerial expertise to

facilitate business/managerial problem

identification & assistance 57 37
Access to labs & equipment 45 29
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5 Conclusions
Kansas firms face considerable challenge in
* predicting technological changes
* identifying technology appropriate for their needs

* obtaining resources (technical, managerial, and financial) to
implement technology

* developing new products

* planning marketing strategy

* finding qualified employees

* coping with government regulations
The combination or interaction of these challenges may create a climate of
technological uncertainty that could seriously hamper Kansas firms' ability
to be competitive. Technological uncertainty and financing difficulties
appear to retard the rate at which new te;hnology is implemented. Firms
need resources designed to help them overcome these technological and
business difficulties. Academic institutions are seen as possible sources
of assistance, but barriers (e.g., lack of expertise, not in touch with
business problems, difficulty in making contacts) exist that hamper
utilization and further retard technology transfer. To determine if Kansas
universities and colleges are or could be sources of technology transfer,

technical assistance, and business/managerial assistance, the state’s higher

education system was analyzed.

C. Kansas Institutions of Higher Education

The higher education system in Kansas is the sole source of technology
development and expertise within the state. Kansas is characterized by an
absence of federal research laboratories and private research institutions.
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The lack of federal research laboratories and private research institu£ions
puts Kansas at a disadvantage in the competition for technology to fuel
industrial modernization and growth of technology-driven industry. Other
states that have federal research laboratories and private research institu-
tions have enjoyed the economic development benefits that these labs and
research institutions provide in their ability to attract industry and spin-
off new firms.

Kansas is also characterized by its lack of science advisors and state
science advisory committees to provide independent information and advice to
governors on technological issues. Other s&ates created such advisory units
in the 1960s and 1970s (Plosila, 1987). The absence of an advisory unit to
focus upon or coordinate technological efforts at the state level resulted
in lack of attention and action on technological issues and needs of the
state's industry. It also led higher education institutions to compete with
each other rather than coordinate efforts for limited state resources and
corporate ties to support research activity. Thus, no large corporate/
university collaborations exist at the present time.

Consequently, any system designed to develop and transfer technology,
provide technical assistance, or provide business/managerial assistance to
the state’'s private sector must be anchored in the universities and colleges
of the state. One major problem with anchoring industrial liaison
activities to the states academic institutions is that these institutions
are not always located near manufacturing centers or centers of rapid growth
(Figure 9). As the map shows, the northeast region for example, has 1,232
or 397 of the state’'s manufacturers but only 192 of the state’'s post-

secondary academic institutions (two state educational institutions and
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three public community colleges (Table 53). Lack of geographical proximity

hampers interaction.

Table 53
Proximity of Academic Institutions to Manufacturers

No. Manu- No. State No. Public
Region facturers Ed. Instit. Comm. Coll.
NE 1,232 2 3
SE 383 1 6
NC 244 2 T
SC 1,060 h 5
NW 78 il 1
SW 171 (o} 3

Source: Directory of Manufacturers and Products, Kansas Dept. of Commerce
Kansas Educational Directory, 1987-88, Kansas Dept. of Education

An analysis of Kansas's universities and community colleges was
conducted to determine what resources Kansas institutions of higher
education have that are or could be utilized by Kansas business and industry
to solve technical and business/managerial problems. On-site visits were
made to six Regents institutions and to six of the 19 community colleges.
Resources of the remaining 13 community colleges were assessed by telephone
interviews. Presidents or chancellors of all institutions were contacted
and asked to designate who within their institution should be interviewed to
gain information regarding:

* Current activities in technology development (basic research to
develop new technology);

* Current activities in technology transfer (transmission of new
technologies from the lab to the private sector);

* Current activities in technical assistance (deal with technical
problems by providing such things as product evaluation, process
evaluation, use of state-of-the-art design and manufacturing
tools, identifying expertise at universities that could provide
assistance, etc.);
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w* Current activities in business/ managerial assistance (provide
help with business plans, marketing strategies, personnel,
accounting, legal matters, financial sources, etc.);

* Extent to which current activities in the above areas are targeted
to small/medium size firms:

* How higher education-industry liaison might be enhanced.

Persons designated by the President or Chancellor were interviewed at
each institution and additional literature pertaining to the academic degree
programs in science and technology was collected. In total, 36 interviews
were conducted with personnel in the Regents universities and 28 interviews
were conductea with community college officials. The interviews did not
constitute an in-depth review of the science and engineering capacities of
the higher education institutions but rather served as a qualitative
assessment of the current activities of h;gher education institutions in
technology development, technology transfer and business/managerial
assistance. The interviews and literature provided insight into strengths
and weaknesses of the academic institutions' technical capacity (science and
engineering programs) and related business/managerial capacity (business
programs). The focus was deliberately limited to only those activities that
involved linkage with the private sector to provide technical or business/
managerial assistance and technology development-transfer. (While all
institutions provide training for businesses, a very important form of
linkage, assessment of training was not included in this investigation
because it is currently being examined extensively as part of another
study.)

Examination of the current capacities of the academic institutions

revealed that resources are available that could be used to assist industry,
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.but every institution has different strengths and capacity to participate.
The institutions can be divided into four groupings based upon the analysis
of their capacity:

- research oriented universities;

- regional institutions with technological capacity:

- regional universities with management assistance capacity;
- community colleges.

1. Research Oriented Universities

General findings. Economic development has not been an active part of

the universities research and teaching mission. In the past, the academic
mission did not include a strong tradition of working with industry. Thus,
it was not natural for Kansas higher education institutions to associate
with the technological and managerial issues facing business communities.
Recently, this has begun to change. State institutions are now aware of the
need for a vigorous university-business interaction, enabling an entrepre-
neurial culture to develop which could foster an environment conducive to
risk-taking. Over the past five years, higher education institutions in
Kansas have taken significant measures to bring their assets to economic
development. An effort has been made to take their research resources to
the large as well as small- and medium-sized businesses, the more
traditional businesses of the state. In the 1980s, the role of higher
education is increasingly acknowledged as an essential prerequisite for
promoting economic diversity and growth. The University of Kansas' Report
of the Chancellor's Task Force on Economic Development (February 1987) led
to the establishment of an Industry Liaison office. Wichita State

University's involvement in the WI/SE program is yet another indication of a
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higher education research agenda that is increasingly industry/market-
driven. Kansas State University's Colleges of Agriculture andEngineering
have been modifying their role and mission in response to the changing
environment. These are clear indications of the growing support of the
universities for technology transfer and application. Thus, in Kansas, the
research strengths of the major universities and their preeminent academic
reputation in certain fields is beginning to match the business history of
the state.

An examination of the current science and technology capacities of the
higher education institutions in Kansas reveals that the state has no major
private science and engineering foundations to provide grants for basic
university research, endowed chairs, and educational awareness programs,
other than the Wesley Foundation. Until wecently there has been little
effort at R&D consortiums. The state ranks thirty-seventh in university R&D
per capita, thirty-seventh in federal R&D per capita, and thirty-fifth in
number of patents issued. Science and engineering training in Kansas 1is not
extensive. In its technological and science resources, Kansas ranks
relatively low (36th) nationally (Corporation for Enterprise Development,
1988).

An overview of the Schools of Business at the major institutions
indicates that they largely provide management assistance through their
SBDCs and SBIs and through faculty consulting arrangements. Business school
faculty are research and publication oriented. They have not had a strong
tradition of working with industry, particularly the small- and medium-sized
businesses of the state. This is particularly so in technology related

management, although the major schools are placing greater emphasis on
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production management and are attempting to develop productivity centers.
For the most part, broader based relationships have not been developed with
the state's business community. Interviews indicated that less than 201 of
the business school faculty had frequent, regular consulting assignments
with small- to medium-sized businesses in their regions. Few faculty
exchange programs exist between Schools of Business and industry in the
state.

Interviews also revealed that there were no examples of cooperative
degree-granting programs between Schools of Business and Engineering, for
example in manufacturing technology. Overall, in terms of potential and
need, the response of Kansas's Schools of Business do not constitute a
systematic and comprehensive response to Kansas industry.

Historically, the higher education institutions in the state have
undertaken very few entrepreneurial development activities, have seldom
pooled equipment and resources with neighboring institutions, nor have
undertaken collaborative research with local industry. There have, of
course, been exceptions, such as Kansas State University’s long-standing
extension services and Pittsburg State University’s national and regional
activities in the wood and plastics field.

Specific findings. The University of Kansas, Kansas State University,

and Wichita State University have programs of research excellence devoted to
improving basic and fundamental knowledge in engineering, the sciences, and
technology development. The University of Kansas and Kansas State
University, for example, rank 76th and 80th respectively among U.S.
universities in total R&D funding.

According to an external review and evaluation report prepared for the
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Kansas Technology Enterprise Corporation in November, 1988, all three
research institutions had on-going projects in new technology and current
technology application. Their Centers of Excellence vary considerably and
benefit from strong support from their respective institutions. All the
Centers have a multidisciplinary approach to research opportunities and
energetic staffs. The University of Kansas' major strength lies in the
intrinsic merit of its basic research. Yet CBAR, observed the external
review, must work to broaden its research focus and develop a greater
potential for commercialization. Kansas State University's Center of
Excellence (CRCCA) demonstrates real strength in technology development and
its application but suffers from understaffing both in its manufacturing
laboratory and its technology transfer activities. Wichita State
University's Center of Excellence similarly has strong elements of basic
research and technology development and has considerable support from its
community and local industry but has a limited technology transfer agenda.

Each Center of Excellence deliberately concentrates in a relatively
specialized area, i.e., bioanalytical research, manufacturing technology,
and aviation research, primarily because they are designed to enhance these
research strengths at their respective institutions. They are not designed
to focus on technology transfer and liaison in general, nor were they
created to respond to the needs of regional industry. Despite the Center of
Excellence's important initiatives in public/private interaction, their real
focus remains on basic technology and technology development.

In addition to the Centers of Excellence, there are a number of
academic research programs at the three research-oriented universities that

have technology development and technology transfer elements. KU, KSU, and
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WSU have sound programs with some pockets of national excellence. Most o}
the efforts of these departmentally based programs are research and training
oriented, and not oriented toward technology transfer or technical
assistance. The following selected indicators and observations underpin the
conclusion that higher education in Kansas has the basic capacity to engage
in technology transfer and liaison, but that it is also limited in this
regard and needs support and assistance to do so productively.

University of Kansas. In "A Ranking by Engineering Education" (1987),

in the Journal of the American Society of Engineering Education, KU was

ranked 11th among state-supported universities in terms of the accomplish-
ments of its engineering graduates. KU had more alumni employed by NASA
than any other university in the country. Since 1980, KU students have won
the individual and team competitions in the American Institute of Aero-
nautics and Astronautics Design competition. 1In 1982, KU students received
first through fifth place awards in the individual competition. In five of
the past six years, KU students placed first, second, or third in the
National American Institute of Chemical Engineers Student Design Contest,
The mechanical, electrical, and computer engineering departments in the
School of Engineering are similarly noteworthy. General Motors, for
example, recently designated these departments a part of the top engineering
schools in the nation. In addition, KU's School of Engineering has a unique
architectural engineering program which is ranked among the best in the
country.

Research activities with opportunities for technology transfer occur in
the basic sciences. For example, the Department of Chemistry at the

University of Kansas ranks 84th nationally, the environmental sciences ranks
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43rd, and the biological sciences rank 90th (NSF, 1986). 0f particular

significance are the pharmacy and the biochemical sciences. The medical and
allied sciences rank 93rd in the nation (NSF, 1986). The University of
Kansas Medical School receives $12-15 million in annual external support.
Other prominent examples of technology transfer and outreach include KU's
Tertiary 0il Recovery Program (TORP) and its continuing education programs
of technology and technical transfer in abatement and asbestos removal, gas
equipment calibration, and hazardous waste removal.

Kansas State University. KSU has a strong College of Engineering with a

top undergraduate and a maturing graduate program. According to a recent

New York Times survey, KSU ranked eighth in the nation for the number of

faculty in relation to federal R&D dollars. KSU's strength in the life
sciences (76th), the biological sciences, (79th) and the mathematical
sciences (82nd) makes it a powerful force in statewide science and
engineering education and research (NSF, 1986). KSU's Engineering Extension
and its Office of Hazardous Waste Research have given visibility to
technology transfer activities in the areas of hazardous waste management,
instrumentation, measurement and control technology and solidification/
stabilization technology. KSU's agricultural sciences (27th) and its great
tradition of extension services have made it a pioneer in the interaction
between university services and farming communities throughout the state.
KSU has additional research excellence in agricultural commodity and food
processing, biotechnology ranging from bio-mass utilization through genetic
and monoclonal antibody production, artificial intelligence, and computer
and radiation technology. The university’s potential for technology

development and technology transfer is augmented by the excellent
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cooperation between industrial and manufacturing engineering in the
manufacturing area. Indeed, the manufacturing engineering program is the
only accredited one in the Midwest.

Wichita State University. Wichita State University's research/

technology support strengths lie primarily in aeronautical engineering and
the allied health professions which have received national recognition. From
1982 through 1987, for example, an unique consortium functioned which
involved WSU, the FAA, NASA, and twelve national aerospace firms seeking to
develop better research on the design of ice protection systems for
aircraft. The Institute of Aviation at WSU has various affiliated units
possessing technology transfer capacity:
-The Center for Management Resource and Human Resource Development
provides research services for behavioral science issues and
statistical studies identifying the nature and dynamics of
organizational systems.
-The Center for Entrepreneurship provides seminars for special interest
groups, entrepreneurs and business owners and managers, with an
emphasis on defining the opportunities and problems entrepreneurs face

in southeastern Kansas.

-The Center for Economic Development and Business Research provides
economic data for south central Kansas.

-The Center for Productivity Enhancement supports the introduction of
technologies that increase manufacturing productivity in southeast
Kansas industries.

WSU has made a substantial effort in the last few years to aid in
economic development, business planning, and assisting entrepreneurs and
innovators by bringing the experience of practitioners to bear on the
problems of companies in Sedgewick County and its environs. The WI/SE
Partnership is an effort to develop a new track for the university, a track
focusing on the direct support of local business. The WI/SE links are an

important part of the services package described above.
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2 Institutions with Technological Capacity

Pittsburg State University. The Center for Technology Transfer at

Pittsburg State University and its bureaus have the capacity to transfer
technology to the private sector and to provide technical assistance. PSU
has built upon the technical activities of its Center of Excellence. To
date, the Center's work has been mainly in the area of technical assistance
with small firms, close coordination with the Institute for Economic
Development at Pittsburg State University, and business and managerial
assistance. Technology consultants generally are PSU faculty. The director
of the Center for Technology Transfer (CTT) arranges for consultants and
clients to meet, review, discuss, and analyze the situation. After the
meeting, & report is prepared by the consultant and submitted to the client
by the CTT. '

The CTT interacts closely with the Institute for Economic Development
and the 0. Gene Bicknell Center for Entrepreneurship at Pittsburg State
University, established in 1986, and offers one-stop managerial, financial,
and technical assistance to both new and expanding businesses in southeast
Kansas. Its market also extends from Joplin, Missouri, south into Benton-
ville, Fayetteville, and on to Fort Smith, Arkansas. PSU administrators
believe this appears to be the fastest growing area technologically as well
as economically in the four-state area. Thus, the Institute has oriented
itself in this regional direction.

The Institute and its affiliated 0. Gene Bicknell Center for Entre-
preneurship, its Small Business Development Center, and its Bureau of
Business and Economic Research provide direct management assistance to new

and expanding ventures in southeastern Kansas. The primary activity of the
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Igstitute is to assist business to improve their managerial capacity, their
profitability, and their job creation potential. The Institute is co-
located with PSU’'s Center for Technology Transfer. In addition to its
operations on campus, the Institute has a field representative enabling it
to deliver the services of the Bicknell Center and the SBDC to outlying
counties.

Kansas College of Technology. The Kansas College of Technology (KCT)

in Salina has a statewide mandate like KU, KSU, and WSU, and because of the
importance of technical education and its application to business and
industry, its mission includes econcmic development. The versatility of
programs and special courses offered by KCT has allowed it to adapt and
tailor its programs to the educational needs of the private sector.

Although its mission is not in research, KCT offers an associate
bachelor of engineering technology degree and produces engineering
technicians. Through some of its courses, such as its mechanical engi-
neering technology program, students design, build, and test commercial
products. The institution’'s programs include continuing education programs,
such as training for the Kansas National Guard, a computer software program
(ENABLE), which has expanded to McConnell Air Force Base and Fort Riley, and
cooperative educational programs with local industries (e.g., Koch
Industries in Wichita). KCT also provides technological assistance through
its specialized short courses, various seminars, conferences, and workshops
to businesses in Salina and Wichita.

KCT provides managerial assistance to businesses and receives referrals
from SBDCs, the Regional Department of Commerce on campus, and the State

Department in Topeka. During the past three years, they have established a
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proactive approach to the concerns of local industry through their continu-
ing education/extension programs and faculty devotion to community
involvement.

As our surveys indicate (see above), there exists a lack of awareness
of the technical assistance and business/managerial programs offered by the

Kansas College of Technology and Pittsburg State University.

3. Regional Universities with Management Assistance Capacity

Emporia State University, Fort Hays State University, and Washburn
University have traditionally concentrated-on their teaching mission. All
three have little basic research in science and engineering. They do not
., have schools of engineering or colleges of technology, although a number of
their faculty do have pre-engineering degrees but do not actively teach
engineering courses. Technical assistance is limited and infrequent. All
three institutions suffer from barriers such as faculty time demands, the
lack of students to work on projects, funding, and a lack of faculty
incentives for consulting activities.

The three institutions provide managerial assistance and are networked
to their respective SBDCs which in the case of ESU and FHSU provide
counseling and training and disseminate information to area businesses.
Within ESU's school of business, which is now five years old, several
institutes and centers are active in managerial assistance and research. The
Roe R. Cross Institute for Economic and Business Development (two years old)
provides training programs, economic and market research, and various
consulting services to private businesses and public agencies in Emporia and

the Flint Hills area. Its management and development services assist
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managers and other business executives to improve their effectiveness and
productivity through both training and counseling. The Center for Insurance
Education, the most recent unit in the school of business, is financed
through private funding and provides business assistance for the insurance
industry throughout the state,

All three institutions seek greater collaboration and networking with
Wichita State University, Kansas State University, and the University of
Kansas to meet the technical and managerial needs of their regions. All
three report a great awareness of a lack of organized response to businesses
who call with specific problems. Technical issues are often referred to
specific faculty within the Schools of Engineering or, in many cases, are
ignored totally. All three indicated a need to link with other educational
institutions, businesses, and state agencies throughout the state to provide

technical assistance.

4. Community Colleges

The main mission of the 19 state-supported community colleges in Kansas
is to offer academic courses for the Associate Degree and to provide short
term, job specific programs in the areas of continuing education and
training and retraining. The colleges, with minor exceptions, have limited
capacity in technological development and technical assistance outreach
programs. This is due to the lack of research programs on the community
college level, the size of the institutions, and the time limitations for
faculty. Most faculty are teachers--not researchers--and full-time teaching
loads (18 hours of weekly instruction and campus activity from 8-5 daily)

mitigate against involvement in technical assistance programs.
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In Kansas, few community college faculty do technical consulting,
primarily due to a lack of expertise. Only three colleges reported
consulting activities. When consulting activities occur, they are sporadic,
informal and infrequent. Only two colleges noted regular consulting
assignments. In addition, there are few incentives for providing technical
assistance which is not connected with approved vocational programs. Since
the only funds available come from student fees and county tax dollars,
financing at the community colleges is credit driven. Any time spent in R&D
and services are not typically covered.

Throughout the state, the general lack of equipment adds to the funding
problems. None of the colleges reported adequate equipment at present.
Further, there is an overall lack of information about how programs and
other institutions work and a dire need for networks to make it easier for
community colleges to find other technical resources. All 19 institutions
expressed the need for better state-wide communications.

Community colleges in Kansas have important managerial assistance
capacities, however. The colleges have a policy to assist their local
business communities for education and training needs. This function and
their capacity vary significantly throughout the state. It is premised on a
regional, if not county, perspective and on the types and requirements of
the small and medium sized businesses within their particular areas. With
regard to management assistance training, the community colleges do this in
several ways, utilizing several resources.

Colleges throughout the state react to the needs of their local
business communities. These needs come to the attention of the colleges

through several sources. In some cases, the business seeking training from
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the college éontacts a staff person or faculty member directly. In other
cases the involvement of college staff members in the local chambers of
commerce, or other such organizations, is the principal mode of discovery.
On occasion, staff members have been made aware of the needs of small
business by informal conversations with business people. Yet another source
of awareness is the various community college advisory committees throughout
the state. Finally, community colleges have conducted various informal
surveys to assess business needs in their local regions. These have served
as sources of information for their specific training programs.

The delivery system for community college training is also varied,
depending upon the needs of businesses and the time available for the
training. Of consideration is also the financial and human resources
required. Training is frequently done either at a workshop or a seminar.
All 19 community colleges do both. Subjects covered range from customer
relations, blueprint reading, and proper letter writing to data processing,
business law, marketing, advertising, personnel, finance and economics
courses. Office education and microcomputer courses have received
particular attention in the short courses. To meet special training needs,
one college, Independence Community College, has recruited laid-off Phillips
0il personnel to teach electronics and quality control. They have a reduced
teaching load and are paid from adjunct funds, contracts, and/or local
grants. Johnson County Community College has developed a model approach to
firm-specific training in its relationship with Burlington Northern.

Workshops and seminars have also been conducted with the cooperation of
the various small business development centers. These are located at all

the Regents institutions, and for example, at Johnson County Community
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College. SBDCs assist tﬁe community colleges with business counseling and
training, business services, and provide various other business resources
such as books, periodicals, films, videotapes, and computer software.

A third source of management assistance is the adult training programs
which are partially financed by the State Department of Education. These
programs are conducted by community college faculty, high school instructors
or, perhaps local business people who are recruited specifically to conduct

the workshop in their area of expertise. Topics range from store security

to financial analysis. Such workshops are common throughout the mostly
rural areas of the state. All 19 colleges report on their frequency and
success.

The final source of training are the colleges’ cooperation with the new
and developing industry program of the State Department of Education.
Colleges frequently act as the training agent for this program in their
particular area. These short term training programs are tailored to very
specific needs of both small and developing local industries. To date, 11
of the 19 community colleges have been involved.

To varying degrees, the community colleges also serve a brokering
function for local businesses, referring the business to either a university
or small business development center. Consultants are then sent to address
the particular managerial problem. With regard to the broﬁering function,
the community colleges pride themselves on their proactive approach within
their particular regions. Almost all of them talk with local businesses and
send letters and press releases out to highlight their training resources.
Through these methods, plus faculty networking in the communities,

businesses are contacting community colleges at a high rate. In part this
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would account for 30-50% growth in enrollments in many of Kansas' community
colleges.

Still another activity of the community colleges is selected (and
limited) faculty consulting. In a few cases, faculty are willing to do
extra service out of loyalty to the community or their college. Fourteen
community colleges have considered giving active faculty an underload
teaching assignment to compensate them for their extra consulting work.

In addition to brokering, management consulting, and networking with
SBDCs, several of the colleges have made major initiatives in incubator
activity. For example, Labette Community College in southeastern Kansas
made a substantial commitment to its incubator. Dodge City Community
College is in the process of forming, within the next six months, an
incubator in their community. Garden City' Community College, through its
chamber of commerce, has approached the telephone company to set up an
incubator there. Allen County Community College is similarly considering an
incubator, has already selected a site, and is searching for funding.

In sum, the engineering and technological capacity of the community
colleges in Kansas is limited. They have strong management-related
capabilities, but do not have the capability toc be the sole basis for such
activity. All the community college training programs are predominantly
small- and medium-size business oriented. As a group, the colleges continue
to search for ways to be further involved in their county and regional
business activities. They possess real strengths in the areas of health
care, computer application to farm/ranch management, oil and gas activity,
law enforcement, beef-packing, and communication technology to produce

software documentation. All 19 community colleges expressed the need for
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more information about how various statewide programs work. Eighteen of the
nineteen mentioned the need for greater networking capabilities to know how
to refer businesses to the technical resources and people that are available
throughout the state. This would add an important dimension to their
efforts to provide technical and business/managerial assistance to firms

within their respective localities.

5. Conclusions

The following conclusions for technology transfer represent a synthesis
of the above assessment of current activity and of the higher education
environment in Kansas:

(1) The state does not have abundant science and technology resources.
Nevertheless the research universities have sound academic pro-
grams in science and technology that could provide a foundation
for productive technology transfer and liaison if appropriately
linked and encouraged.

(2) Existing technology transfer programs are for the most part
reactive, fragmented, and limited in impact. Furthermore,
institutions are not distributed in the state in the areas where
manufacturers are located, or where rapid growth and small busi-
ness start-ups are occurring. On the other hand, there is an
increasing willingness on the part of Kansas higher education to
be involved, although there are significant barriers to
involvement in applied research and technology transfer.

(3) As tends to be universal throughout the world, the research
universities want funding largely for basic research. For example,
it is far easier and more rewarding for faculty at the research
institutions to obtain large federal government grants than to
engage in technology transfer activities. Despite the movement
towards working with industry, the research universities in Kansas
to date have not developed significant partnerships with Kansas
industry. At all three institutions, faculty involvement mainly
occurs when there is an R&D element that is technology
development.

T4



(4)

(3)

(6)

(7)

(8)

(9)

Little interaction exists between the schools of business of the
research institutions and the colleges of engineering of these
institutions, so that the capacity of the former to provide
management assistance related to technological innovation and
development is presently limited. There is however an increasing
emphasis on production management, productivity and quality that
can be built upon for industry liaison.

Little scientific and technical information emanates from the
higher education institutions in the state to Kansas industry.
Insufficient links exist between university research and Kansas
business, although the Applied Research Matching Program of KTEC
has been valuable in encouraging such interaction.

Our present Centers of Excellence are mostly university/faculty
driven, making them less aware and responsive to business needs
than they need to be to serve economic development objectives.
Broader-based relationships with the business community are still
in their infancy.

Schools of business at the research institutions throughout the
state have not been very encouraging of entrepreneurism on the
part of their faculty, particularly in technology-driven matters.
Individual faculty members at these schools of business are only
infrequently involved in outreach activities. This wvoid is
particularly noticeable in meeting the needs of small- and medium-
sized firms and in technology related management. On the other
hand the non-research institutions have expanded their involvement
in general management assistance substantially and productively.

The strength of schools of business has primarily been in their
relationship with SBDCs focused on business plans and other basics
involving managerial assistance. Hence, a small- or medium-sized
company that moves out of its start-up phase into a more mature
phase often finds that SBDCs are not able, or do not have the
capability to handle the level of work, especially when such work
transcends the managerial assistance domain.

The science and engineering capacity of the 19 public community
colleges in Kansas is restricted by resource and mission
limitations. All the community colleges in the state have
considerable business/management assistance capacities which are
mainly small- and medium-sized business oriented. All the colleges
are presently searching for ways to increase their involvement in
business activities in their regions.
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D. Key Implications

The analysis of problems facing U.S. and Kansas industry indicates that
the rapid changes in the structure of the global, national, and state
economies are fueled by rapid technological change and intense global
competition for markets. The U.S. is struggling to stay competitive by
modernizing existing industries and by moving toward service industry and
advanced technology manufacturing products.

Kansas has been slow to adapt to these basic economic realities.
Kansas lags in R&D efforts, number of scientists and engineers in the
workforce, number of new and rapidly growing firms, and number of advanced
technology firms. These weaknesses interact with the fact that there are no
federal research laboratories or private research institutions to spur
technological advances within the state. The state’'s universities and
colleges, as a whole, are not strong technological centers, although pockets
of excellence exist. What technological expertise is available to lead or
at least participate in modernization and innovation efforts are not
organized or oriented toward dealing with technological and business
problems that Kansas's businesses face. Even if academic institutions were
oriented toward assisting businesses with their technical and business
problems, barriers exist that discourage businesses from interacting with
academics. Clearly, organized mechanisms are needed to facilitate business-
academic interaction; and vigorous marketing of any programs formed will be
necessary to inform and encourage businesses to take advantage of the

programs.
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III. TECHNOLOGY TRANSFER PROGRAMS IN OTHER STATES

The extent of the economic problems facing the state of Kansas must be
considered when formulating a model for industry-academic linkages. Like
other nations and states, Kansas needs coordinated, organized plans and
programs for technology development, technology transfer, technical
assistance, and business/managerial assistance. Because of its timing in
entering the arena of industry-academic linkages, Kansas is in an excellent
position to study programs implemented in other states, learn from their
mistakes, and adapt what works well in other stntes.‘ Thus, an in-depth
analysis of programs in other states was done to determine what

characterizes programs that have the greatest impact on industry.

A. Overview of Literature

In response to the need to keep up with technological change to improve
productivity, pressure mounted in the U.S. for more innovation in the
private sector and for more cooperation among organizations to participate
in the revitalization of the American economy. Because of the "new
federalism" pervading the early 1980s, fewer federal funds were available to
launch a centralized effort in this area. The "new federalism," charac-
terized by a severe budgetary environment, left state governments little
choice but to take the lead in revitalizing state economies. Many states
began technology development programs that were designed to organize and
coordinate public (government), private (business), and academic resources
(Plosila, 1987). State funds were used to encourage corporate and academic
cooperation to promote technology development and research, transfer of

technology to the private sector, and technical assistance.
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While corporate support for and interaction with higher education dates
back to the 19th century, the decade of the 1980s has seen a rapid evolution
of this support. This change was driven by

- Government promotion of industry-academic linkages to enhance
economic competitiveness in world markets;

- Industry's desire to improve competitive position through access to
graduates, faculty expertise, innovation and product development;

- Academic institutions' need for financial support (Fairweather,
1989).

As the evolution in government, business, and academic cooperation
continues, programs are developed, modified, and reorganized to emphasize
technology transfer (capitalizing on university research or integrating
technological results Sf research into existing industry or into new
products), business/managerial assistance, and technical assistance. The
overriding concern is economic development.

"Economic development analysts generally agree that while advances

in scientific and technological knowledge are indispensable for

spurring innovation, this activity is part of a larger process by

which new ideas are reduced to practice and introduced into the
market. The desire to ensure that the fruits of research are used

for technological development thus leads to an interest in ways in

which the academic/industrial connection might foster the transfer

of technology" (Johnson, 1984).

Industry must continuously innovate to cope with rapid product and
process changes of a continuously changing technological and market
environment. Three types of innovation are needed to anticipate and meet

market changes:

1, Incremental improvements to existing products, production methods,
and processes;

2. Diversification, using existing expertise and capabilities in
different product markets; and
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Bie Radical departures from previous activities, based on the
introduction of products or processes embodying novel applications
of technology (Johnson, 1984).

Not surprisingly, the evolution of industry-academic liaison activities has
resulted in programs that address these three types of innovation. Technical
assistance and business assistance programs provide expertise businesses
need to modernize, to make the incremental improvements in existing
products, production methods, and processes. Applied research and tech-
nology development programs assist businesses in using existing technology
to make more significant changes, such as product diversification. Basic
research programs create new technology thﬁt can lead a business to depart
radically from previous activities (new products, processes, etc.).

While programs have evolved to meet the need for different types of
business innovation, the progress has not always been orderly. An extensive
review of the industrial-academic liaison literature (Fairweather, 1989)
offers several key points regarding the evolution of these programs and the
philosophy or rationale guiding that evolution:

1. The literature is dominated by ideological-driven debate.
Advocates of industrial-academic relationships believe
universities should play a role in economic development.
Opponents believe universities should be independent of the
marketplace or believe they are not effective vehicles for
promoting economic development.

2. Little evaluative data are available, especially of a comparative
nature (comparing one type of program with another). Little
evidence can be found to answer ideological arguments of whether
industry-university alliances produce cost-effective economic
benefits.

. | The most widely recognized form of industry-academic relationship
is research agreements. These account for the largest portion of
funds given, but account for only a small portion of the relation-
ships between industry and academia. Other relationships include
such things as faculty consulting, training, and information

dissemination (conferences, etc.), business/managerial assistance,
and technical assistance.
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4. Industry and academia have fundamentally éifferent cultures. They
differ in motivation, goals, organizational structures, and em.
ployee attitudes, behavior, and reward systems. These differences
affect the degree of compatibility that exists between various
types of industrial-academic liaisons.

The literature also provides additional insight into the academic
disciplines and industries that most frequently engage in collaborative
research agreements. The industries frequently participating in these
research relationships include chemicals, electronicse, food, manufacturing,
petroleum, pharmaceuticals, and biotechnology (National Science Foundation,
1982b; Kenney, 1986). These industries are characterized by a greater
emphasis on research, innovation, and manufacturing than companies driven
mainly by marketing and sales (Lawrence & Lorsch, 1967). It ig evident that
firms with strong, sophisticated research and development departments are
usually more aware of faculty research and can utilize those research
results more effectively. Since the ability of the industrial sponsor to
take the invention to market is crucial to achieving economic benefit, more
direct attention on industry's ability to do that is critical for economic
development.

Because certain types of industry fund academic research, funding is
concentrated in a few academic fields. Technical areas of particular
importance to the corporate sponsor are funded. Disciplines frequently
funded include engineering (especially electrical, mechanical, manufac-
turing, materials, and robotics), computer science, medicine, agriculture,
chemistry, and biotechnology (Blumenthal et al., 1986; Holmstrom &

Petrovich, 1985; Kenney, 1986; National Science Board, 1987; Nelson, 1986;

Peters & Fusfeld, 1983; Wofsy, 1986).
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Several factors seem to be important in corporate choice of academic
institution for research agreements. Important factors include the caliber
of the research program (Geiger, in press, Praeger & Omenn, 1980),
geographic proximity (Broce, 1986; National Science Foundation, 1982b),
fiscal strength, quality of leadership, and history of relationships with an
academic institution (National Science Board, 1987; Praeger & Omenn, 1980).

The importance of this funding to universities cannot be under-
estimated. Universities could not have started research programs in some
areas, such as biotechnology, without industry support (Brooks, 1984;
Kenney, 1986). In addition, certain disciplines have used industrial
revenue to make up for funding lost due to decreases in federal funds

(Fowler, 1982-1983).

B. State Initiatives
Nature and Investment

Most states are actively providing funding for programs to promote
technological innovation. Because of the variability in the problems faced
and the resources available within each state, state programs range from
limited managerial and technical assistance to comprehensive, multi-million
dollar programs. The types of programs are defined as:
Technology Offices. Thirty-six states have boards, commissions, authorities, or offices that
oversee or coordinate state technology initiatives. The most common type of structure is a
public/private partnership comprised of representatives from private firms, academia, and state
government. Technology offices may operate as independent public agencies or private nonprofit
corporations. States without a technology office may have a science and technology policy
advisor. The duties and responsibilities of technology offices range from the administration of

multi-million dollar technology centers to providing information dissemination and advisory
services.

Research Grants. Research grants are a common component of many state technology development
strategies. Grants are usually made to universities based on joint proposals from the

university and a private sector sponsor. Most often, these grants require a certain level of
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matching funds from the private sector. Grant approval usually depends on its potential for
economic development and future job creation.

Research Parks. Research parks are planned groupings of technology companies, often near
universities, that encourage university/private partnerships. They draw industry to a
particular location and provide incubator facilities and services which encourage the
development of new businesses. Generally, states provide initial capital with the requirement
that future funds come from private sources.

Incubators. Incubator facilities provide below-market rates for office and lab space for start-
up companies. In addition, these facilities offer shared support for clerical, reception, and
computer services. Generally, a company's stay in an incubator facility is limited. Once a
company has progressed to a specified development level, it is expected to leave the incubator
in order to allow the facility to accommodate new start-up companies., Incubator facilities are
usually Tocated in or near advanced technology centers and commercial research parks.

Technology Transfer. Technology transfer programs facilitate the transmission of new
technologies from the laboratory to the private sector. These technologies can become the
impetus for the creation of new businesses, the introduction of new product lines for
established firms, or the revitalization of mature industries. Technology transfer is achieved
through information exchange and active outreach programs which seek users for existing and
newly-developed technologies.

Technical/Managerial Assistance. Twenty-nine states have programs which provide technical or
managerial assistance to technology companies. Programs assist in the development of business
plans and marketing strategies, advise firms on personnel, accounting, and legal matters, and
identify sources of financing. Professionals also evaluate product lines and manufacturing
processes, assist in the use of state-of-the-art design and manufacturing tools, and identify
special expertise at universities and other research centers.

Seed/Venture Capital. Seed and venture capital programs provide risk financing to early-stage
companies that are unable to secure funds from traditional sources. Funding is provided to
start-up companies whose projects have commercial and/or Jjob creation potential. Seed capital
is provided to companies that have yet to develop a marketable product. Venture capital
financing is available to developing companies with established business plans and commercially
feasible projects.

Technical Training. Some states have realized the significance of a skilled workforce for
attracting high technology businesses. As a result, various training programs have been
developed to meet this need., States either sponsor programs through an ‘institute for higher
Tearning or provide financial assistance to private companies to implement their own training
programs.

Information/Networking. Information/Networking programs act as clearinghouses to provide a
variety of business and technical information to state firms. These programs provide access to
national and local database services, disseminate information on state and federal financing
programs, and identify technological expertise at universities and other research centers,
These programs may also attempt to develop cooperative programs among private companies,
universities, and government agencies to work together in solving common business or technology
problems.
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Equity/Royalty Investment., States with .equity or royalty investment programs provide risk
capital to new start-up businesses and developing firms. Funding is generally available to
companies with commercially feasible products and processes. Typically, funds are used as
working capital for land and equipment purchases, organizational expenses, and research and
development efforts. Equity investments provide a stake in the financial success of the firm.
Royalty investments require a repayment to the state based either on a dollar amount per unit
sold or a percentage of gross or net revenues.

Source: Office of Science and Technology, Minnesota Department of Trade and Economic

Development, 1988. §tate Technology Programs in the United States.

Some states have only one type of technology program, while others
approach technological development by investing simultaneously in a number
of programs. The following summary of state initiatives is drawn from the
recent study of the Minnesota Office of Science and Technology (1988).

Table 54 presents the type of science and technology program found in
each state. 1In 1988, 36 states had technology offices, 30 had some form of
technical/managerial assistance programs, 29 had established technology/
research programs, 25 were involved in technology transfer, and 15 were
involved in information/networking programs.

As Figure 10 indicates, the primary focus in the last few years has
been on the expansion of technical/managerial assistance (from 23 states in
1986 to 30 in 1988), technology transfer programs (from 20 to 26 states) and
technology/research programs (from 27 to 29 states). This new focus on
technology development, transfer and liaison undoubtedly reflects state’s
perceptions of what programs are cost effective in achieving the overall
goal of enhancing innovation and competitive ability. Despite the new
focus, the national distribution of state expenditures on science and
technology initiatives still centers upon technology/research centers and
research grants. As noted in Figure 11, over 417 of state expenditures
went to technology/research centers, around 18X was invested in technology
transfer, liaison and assistance programs.
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State general funds provide most of the financial resources for these
programs (Table 55)., Ten states draw funds from other sources including
bond issues, state lottery funds, pari-mutual gambling receipts, and state
employee pension funds. The levels of support from sources other than
general funds range from 100X program support through lottery receipts in
Oregon and North Dakota to less than 102 lottery support in Iowa.
Individual state expenditures for science and technology programs in FY 1988
varied from no allocation in Nevada, Idaho, South Carolina, Vermont and
Wyoming to over $76 million in New Jersey. Traditional manufacturing states
of the Northeast and Midwest have tended to invest most intensely in
technology programs, while rural western states tend to have the fewest
programs and provide the least money. Table 56 also indicates the highest
per capita spending occurred in New Jersey, Minnesota, Missouri, and New
Mexico. Kansas ranks 29th. Four states allocated more than $30 million (New
Jersey, Texas, Pennsylvania, Minnesota) while 56X of the states committed
between $1 and $20 million to the effort (Figure 12 and 13).

As programs broaden their approach through the addition of technology
transfer and assistance programs, states are placing more emphasis on
understanding the needs of the private sector and the market they operate
in. Many state programs have created non-p}ofit corporations to run their
initiatives to remain closer to the needs of business and for cultural
reasons explained below. Business needs are emphasized by encouraging
corporate board members to assist in setting research goals to ensure that
results have market potential. Industry participation is encouraged and

market relevance is stressed. Consequently, programs are more proactive.
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Table 55

1688 FISCAL FUNDING FOR TECHNOLOGY INTTTATIVES
TOTAL STATE INTTIAL MISC. *
STATE GENERAL STATE BOND FUNDING
STATE FUNDING FUNDS FUNDING ISSUE SOURCE
Alabama $ 2,855,205 1,055,205 1,800,000 (a)
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 l 650,000 1,550,000 100 000
Florida 27, 958 000 | 27,958,000
Georglia ll 094 430 ll 094 430
Hawall 2,851,000 2y 851 000
Idaho | 0
Illinois 13,540,000 12,540,000 1,000,000
Indiana 10,637,500 lO 637 500 .
Towa 895 000 l 395 000 3,500,000 (b
Kansas 3 550 000 3,425,000 123 000 (c
Kentucky (FY89) 560 000 560,000
Louisiana 0
Maine 184,280 184,280
land 365 750 365 750
Massachusetts 14, 665 000 14 665 000
Ml gan 13 063, 1500 13 063, 1500
ta | 39 439 200 39 439 200
Mississippil 9,300,000 000
Missouri 28,566,000 28 466 000 | 100,000
Montana ' ,000 550 000
Nebraska 858,500 858 500
Nevada 0
New 200,000 200,000
New Jersey 78, 345 000 | 19, 34: 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 Dako 207 000 ‘20 7,0
io 18, OOO 000 | 18, OOO 000
Oklahama 12 046 375 12 046 375
on ) 2 215 000 2,215,000 (4)
Pennsylvania 49,050,000 49,050,000
Rhode™ Island 2,000,000 2 000 000
South Carolina 0
South Dakota 3,050,000 3,050,000 (e)
Tennessee 13 109, 1400 13,109,400
Texas 60 690 000 60 690 000
Utah 5 187,000 5, 187 000
Vermeont 0
Virginia 9,400,000 9,400,000
Was! n ll OOO 000 ll ODO 000
West Virginia 150,000
Wisconsin 18,978,000 18, 978 000
Wyaming 0

State Technology Programs in the United States, 1988: Office of Science and
Technology, Minnesota Department of Trade and Economic Development.

Source:
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Table 56

1988 STATE TECHNOLOGY PER CAPITA EXPENDITURES

STATE FUNDING POPUTLATION PER CAPITA
ATABAMA $ 2,855,205 4,083,000 0.70
ATASKA 30,000 525,000 0.06
ARTZONA 7,000,000 3,386,000 2.07
ARKANSAS 3,150,000 2,388,000 1.32
CALTFORNIA 5,900,000 27,663,000 0.21
COLORADO 3,700,000 3,296,000 1,12
CONNECTICUT 12,550,000 3,211,000 3.91
DELAWARE 1,650,000 644,000 2.56
FLORIDA 27,958,000 12,023,000 2.32
GEORGTA 11,094,430 6,222,000 1.78
HAWATI 2,851,000 1,083,000 2.63
TDAHO 0 998,000 0
ILLINOIS 13,540,000 11,582,000 137
INDIANA 10,637,500 5,531,000 1.92
IOWA 4,895,000 2,834,000 1.73
KANSAS 3,550,000 2,476,000 1.43
KENTUCKY (FY89) 560,000 3,727,000 .15
ICUISTANA 0 4,461,000 0
MAINE 184,280 1,187,000 0.16
MARYIAND 7,365,750 4,535,000 1.62
MASSACHUSETTS 14,665,000 5,855,000 2.50
MICHIGAN 13,063,500 9,200,000 1.42
MDNNESOTA 39,439,200 4,246,000 9.29
MISSISSIPPI 9,300,000 2,625,000 3.54
MISSOURIT 28,566,000 . 5,103,000 5.60
MONTANA 3,550,000 809,000 4.39
NEERASKA 858,500 1,594,000 0.54
NEVADA 0 1,007,000 0
NEW HAMPSHIRE 200,000 1,057,000 0.19
NEW JERSEY 76,345,000 7,672,000 9.95
NEW MEXICO 7,654,000 1,500,000 5.10
NEW YORK 22,129,300 17,825,000 1.24
NORTH CAROLINA 23,357,000 6,413,000 3.64
NORTH DAKOTA 207,000 672,000 0.31
OHIO 18,000,000 10,784,000 1.67
OKLAHOMA 12,046,375 3,272,000 3.68
OREGON 2,215,000 2,724,000 0.81
PENNSYLVANTA 49,050,000 11,936,000 4.11
RHODE ISLAND 2,000,000 986,000 2,03
SOUTH CAROLINA 0 3,425,000 0
SOUTH DAKOTA 3,050,000 709,000 4.30
TENNESSEE 13,109,400 4,855,000 2,90
TEXAS 60,690,000 16,789,000 3.61
UTAH 5,187,000 1,680,000 3.09
VERMONT 0 548,000 0
VIRGINIA 9,400,000 5,904,000 1.59
WASHINGTON 11,000,000 4,538,000 2.42
WEST VIRGINIA 150,000 1,897,000 0.08
WISCONSIN 18,978,000 4,807,000 3.95
WYQMING 0 490,000 0

Source: State Tecihnology Pronrams in the United States, 1988: Office of Science
and Technology, Minnesota Department of Trade and Economic Development
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Programs take responsibility for making businesses aware of the technical/
managerial assistance that these initiatives can provide them.

The creation of a comprehensive system of technological advancement
necessitates addressing a number of critical issues. Although each state is
unique in its relative strengths, and many programs are built around those
strengths, there are some common issues (barriers/problems) that nearly

every state must address in order to have an effective operation.

Barriers/Problems

Many, if not all programs, integrate fhe resources of three different
sectors of society. Table 57 summarizes the attributes common to the three
cultures that converge in state-sponsored technology programs: academic,
public, and private. The public and private cultures are similar on many
dimensions (e.g. time horizon, mode of thought, mode of work, and
expression, etc.) and the academic culture is dissimilar in most dimensions.

Cultural differences exist primarily because of dissimilarities in
purpose or mission of the three groups. For example, the mission of
academic institutions is to extend and disseminate knowledge while the goal
of private industry is financial viability and profit. This results in
different values (e.g. freedom of inquiry and open exchange of ideas vs.
commercialization and proprietary knowledge) and different measures for
success (e.g. research productivity and quality education vs. meeting
business objectives and profitability). Thus, it is not surprising that
when academic institutions and private industry try to work together
difficulties arise, For example, collaborative research programs often

flounder over conflicts university researchers have with industrial sponsors
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regarding proprietary data, ownership of intellectual property, and

narrowness of work statements. Industry sponsors, in turn, often complain
about lack of progress during the first year of funding, straying from
project goals, and faculty insistence on the right to present and publish

research results,

Table 57
Three Cultures: University, Government, and Industry
Culture

Attribute Academic Public Private
Driving interest Respect of peers Approval of voters Profit

Time horizon Long Short Short [Medium
Mode of thought Generic Particular Particular
Mode of work Solo Collaborative Collaborative
Mode of expression  Abstruse,qualified Simple,absolute Simple,absolute
Desired outcome Original insight Reliable solution Commercial

application

Preferred form Multiple solutions, One best solution, Profitable,

of conclusion uncertainties uncertainties uncertainties

emphasized submerged resolved

Concern about Small Great Great

feasibility

Stability of Low High High

interest in topic
Confidentiality Freedom to publish Public access to Proprietary

interests information interest

Source: L. Johnson. 1986. "The Requirements for Effective College and University
Involvement."

To achieve successful collaboration across cultures, programs must be

carefully constructed so that these tensions are minimized. Response to

these issues varies. Table 58 addresses some of the barriers to industry-

academic linkages. Academic institutions have faced these barriers and
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dealt with them in various ways when engaging in economic development

programs. Many of the solutions demonstrate a willingness to remove or

correct policies that impede academic-industrial collaboration (e.g. lack

of faculty incentives and rewards,

more flexible policies, and new

organizational vehicles) while protecting the fundamental academic mission

of the dissemination and extension of knowledge.

Table 58

Overcoming Barriers to College and University
Involvement in Economic Development

Barrier

Solution

Unclear mission

Faculty resistance

Arts/Sciences conflicts

Possible conflicts of interest

Lack of understanding of

community and industry needs

Lack of public awareness of
university resources

Lack of resources for economic
development

Administrative constraints

Poor internal communications

Lack of linkages to industry
and community

Strong leadership. Restatement of
mission. Development of new mission.

Incentives and rewards. Recruiting new
faculty. Recognition.

Involvement of arts and humanities with
industry and community.

Development of policies to protect
university interests.

Ongoing dialogue. Periodic surveys,
assessments.

Communication activities.
New industry support. New state
programs.

More flexible policies. New
organizational vehicles.

Interdisciplinary activities.

New organizational arrangements.

Source: L. Johnson, 1986. The Higher Education-Economic Development Connection.



As a result of experience in dealing with these cuiturll differences,
states have designed different programs that exploit the natural strengths
of the public, private, and academic sectors to meet different economic
objectives. Many states have created separate, not-for-profit, corporations
to act independently of these cultures, to better react to the needs of the
private sector, and to fully utilize the potential of each of these
resources.

Another factor that becomes apparent when studying these programs is
that no single program addresses all economic objectives. A variety of
programs are required, varying from basic research at the university level,
to proactive, independent assistance to industry to facilitate the
implementation of current technology. Thus, designing a state initiative to

meet the technological needs of industry is a challenging task.

Specific Responses by Selected States

To better understand how to design and implement a comprehensive state
technological initiative, the programs of several states were examined in
detail. This included extensive on-site visits and interviews. The states
and programs that were examined for this project represent a broad cross-
section of the technology development initiatives currently in operation.
The states analyzed were Indiana, Iowa, Virginia, Pennslennia, and Ohio.
These states represent diverse approaches, they have been relatively
successful, and they have had a record that is long enough to justify review

and evaluation.
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IOWA

Technology transfer and assistance efforts in Towa are initiated
through a variety of state sponsored programs and the universities within
the Regents system. Funding for all of thege programs is provided through a
combination of state general funds and state lottery proceeds. Total
amounts for 1988 include $1.4 million in general funds and §7 million in
lottery funds.

The state sponsored programs are: 1) the Iowa High Technology Council--
an advisory group formed to assist the Iowa Department of Economic
Development in making policy and funding decisions regarding technology
development; 2) the Iowa Product Development Corporation--a group that
provides funding and marketing support for targeted new products or
processes in the state; and 3) various capital access and incentive programs
including the Iowa Venture Capital Fund, Research and Development Tax
Credit Program, and the Towa Innovation Program (Table 59),

Specific university programs include the Center for Industrial Research
and Service (CIRAS), which is a managerial and technical assistance outreach
program founded in 1963 at Iowa State University, and the Technology
Innovation Center (TIC), an incubator facility established at the University
of Iowa to offer both technical and managerial support to new or developing
businesses. These programs are administered and staffed through their host
institution but they receive funding and operational support from the
state. The two are described in detail below.

The Center for Industrial Research and Service (Table 59) was
established in affiliation with the School of Engineering at Iowa State

University to provide a wide variety of assistance to the state's small- to
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medium-size businesses. CIRAS' primary activities include helping existing
companies to become more productive through the integration of advanced
management and technical processes. The thrust is not towards 'high-
technology' per se, but rather towards assisting businesses to identify and
address problems inherent in their current operations. In the technical
area, such categories as improved plant design and layout, equipment
procurement, materials refinement, and research methodology are included.
Management assistance covers topics such as inventory control systems,
assistance in the preparation of financing and bidding proposals, market
research, and computer accounting systems,

CIRAS also provides educational services in the form of seminars and
information searches, and will assist businesses in establishing contacts
with university faculty who may possess expertise in a particular area of
technical need beyond the CIRAS staff's capabilities. The CIRAS field agents
have recently been equipped with portable computers with modems so that they
can conduct nation-wide data-base searches to anywhere in the country from
their "client's" location. Various groups, including the Iowa legislature,
have also requested that CIRAS serve as the administrator for special
research projects and funds. CIRAS also assists in technology transfer
throughout the state by coordinating the interaction of technology-related
businesses with faculty researchers.

CIRAS operates through a combination of six agents in the field and a
13 member in-house professional/engineering staff. The field agents are
proactive. They contact the businesses in their respective regions and then
work closely with the central staff in solving the particulgr problems.

CIRAS handles approximately 1200 requests for assistance per year. There is
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no charge for its services. If & company requests an ongoing relationship,
CIRAS will provide references to faculty or professional consultants, and

then assist in the contract negotiations. CIRAS conducts a biannual survey
of the small-to-medium size businesses in Iowa in order to fine-tune its
agents activities to the market needs of the state. Every company that

receives assistance from CIRAS is required to fill out an evaluation form
describing the nature and effects of the service.

CIRAS has established an excellent reputation throughout Iowa for the
quality of services it provides. Many of the requests come from businesses
who have used the service. Both the state government and the university are
strong supporters of this program and assure its ongoing operation.

CIRAS' successful efforts have created additional program needs. One of
the most critical is the integration of other universities in the effort.
ISU realizes it has some specialized strengths, such as its engineering
school, but would also like to draw on the expertise of the other regents
institutions to provide more comprehensive services to businesses.

The Technology Innovation Center (Table 59) at the University of Iowa
is attempting to build on the university's world-class research agenda. The
Center seeks to facilitate the interaction between academic researchers and
technology related companies. It serves as an information clearinghouse for
high-technology research projects occurring at the university and acts as
an administrator and support organization for technology related companies
locating in the university incubator facility.

In its capacity as an information clearinghouse, TIC distributes
directories which lists all faculty researchers and their projects, and all

available on-campus research equipment. This service is directed at state,
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national, and international companies who may have an interest in a
particular area of research conducted by university faculty. As the
administrator and support facility for the companies in the incubator and
research park, TIC provides management assistance, clerical Bupport,
portable and mainframe computer access. It also assists in obtaining
grants or other funding for its clients.

TIC has a director and a small support staff, A Small Business
Development Center is located in the same administrative building and
provides much of the business/managerial_help required by the new high-
technology companies. TIC charges a minimal fee for the services and space
provided to the companies involved with the center,

The operations at the University of Iowa main campus and satellite
location at Oakdale are limited to the needs of its geographic area.
Integration with CIRAS and their services are limited due to the separation
of the two efforts by both location and school.

The Iowa Product Development Corporation (Table 59) provides a
comprehensive network of assistance services to introduce new products or
processes in the state. It interacts with universities and experts to help
bring the new product to the marketplace. Networks and processes for
assistance are still being secured, as it is a relatively new program.

IPDC does provide up to $150,000 for products developed to the design
and/or prototype stage and assists in identifying other sources of

financing. IPDC takes a royalty position in successful investments until

some multiple of the original investment has been repaid to the state.
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The IPDC also attracts new operations to Iowa. This effort has had

recent success in attracting biotechnology processing plants. For example
'

Kodak recently announced the construction of a $400 million plant in Cedar

Rapids.

Iowa has two additional university affiliated incubator facilities as

well as a high-technology research park located at the University of Iowa's

Oakdale Campus.

In summary, Iowa has created 8 comparatively unique program to serve
the needs of its business environment. State efforts have been successful to
the point that they are now seeking to expand beyond their created areas of
location and activity. Additional key points about this program are:

1. There is a recognition that the programs need to be market, and
not university, driven. CIRAS attempts to do this through its
recurrent business surveys.

2 Mechanisms are built into its programs to keep the agents (or
operators) current on the latest technological developments in
their field.

3. Iowa sees the optimum technical assistance program as one having
contact with all of the state’s major educational institutions. It
realizes that if a program is centered around one institution, the
complete resources of the state will be underutilized. Further-
more, an ideal technology transfer program maintains contacts with
many institutions outside of the state which expands the resources
available for the needs of the state’'s businesses.
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VIRGINIA

Virginia's activities are coordinated by the Center for Innovative
Technology (CIT). The center was created by legislation in 1984, and its
board members are appointed by the governor. CIT has a staff of over 30
persons and has a total state budget allocation of $14.5 million. cCIT
consists of three interrelated programs: 1) Technology Development (Research
and Development); 2) Technology Commercialization; and 3) Technology
Transfer. (Table 60)

The thrust of technology development is very similar to the Centers of
Excellence in Kansas. Funding is provided to the universities for research
to create and improve new technologies. Four "research institutes" exist on
state university campuses.

The original structure of this program was loosely defined and targeted
to economic development. Thus, university faculty sent in various project
proposals which used state funds to leverage their existing grants with
little check as to their market potential. As CIT matured, it realized that
there needed to be a better targeting of state resources to both university
strengths and market needs. CIT created a more comprehensive evaluation
mechanism to gauge the marketability and contribution to state economic
development goals of these proposals.

Presently, the four research institutes concentrate on one of four
(broadly targeted) technology areas: Biotechnology, Computer Aided
Engineering, Information Technology, and Materials Science and Engineering.

The Universities serve as administrators, orchestrating and funding projects

throughout the state (Table 60).
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The Institutes research projects are chosen competitively. Review and
selection involves industry representatives, the Institutes, CIT staff, and
technical peer Broups from both in and out of the state. Not only does the
group work to ensure intellectual and technical content of the proposals,
but it also evaluates the potential benefits to Virginia's economy .,

As indicated above, Virginia's R&D programs are evolving away from a
university/research agenda. While utilizing the strengths of their research
universities, they are also encouraging more interaction with the private
sector in directing the efforts of R&D on university campuses. This
evolution has sought to ensure that the economic development impact of the
R&D activities is permanent.

Technology commercialization (Table 60) assists in the further
development of technology to introduce products, processes and services into
the marketplace, There are seven university-based centers to provide
management and technical assistance for technology driven enterprises. These
enterprises can either be developed by the university or emanate from the
private sector.

Several of these centers also provide entrepreneurs with "incubator”
space and services for offices and laboratories. The objective is to provide
a supportive physical environment conducive to networking and successful
business development.

Additional activities of this program include venture capital
conferences, contacts for additional (small company) research co-sponsorship

with universities, and a role in organizing companies sharing common

strategic needs.
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Virginia works hard to attract business to its university environment.
There are, however, barriers to the movement towards cooperation due to lack
of understanding and reluctance to contact these university resources. As
Barry Holt, director of both the technical commercialization and technology
transfer programs in the state, noted: "These traditional manufacturers
think that we are only helping high-tech; service companies think that we
really cannot do much for them because we are there for the basic
manufacturing. It is an ongoing communication issue, having to articulate to
companies what we do" (Interview, 1988).

The final program, Technology Transfer. was developed in late 1987
(Table 60). It was developed in response to the needs of existing business.
The CIT promotional brochure describes this program as "... a bridge that
helps research results cross into business applications." This program,
modeled after the agriculture extension services, is based at the community
colleges. Each office accommodates a regional director who is available to
respond to business requests. It is targeted toward small- to medium-sized
businesses. The director, in responding to a request, can access the
resources of the higher education institutions and federal data bases as
well as any other resource that may be available for the client's benefit.
The agent then provides the company with options and potential sclutions
which may include referral to the technical development and/or
commercialization divisions of the program. The service is free. If the
agent refers the business to services or equipment that requires
compensation, the business takes responsibility for the cost.

The Virginia Technology Transfer program developed evaluation

techniques before the first regional center was created. Quantitative and
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qualitative benchmarks were included to evaluate the effectiveness of the
program using measures such as job creation, business contact and level of
assistance and referral capacity.

From dits dinception, the CIT program has made a significant trans-
formation to move closer to the existing needs of business. In particular
control of the programs has changed from being strictly university driven to
a more "private sector" approach. The Technology Transfer program was
created also for this purpose. Although the transitions have not been easy,
Virginia considers it a positive and necessary move for economic development
throughout the state.

Additional features of the Virginia program are:

1) Virginia has learned that evaluation techniques must be built intec
the design of the programs. Goals and expectations must be set at
the beginning to avoid a "random walk" of state funds around and
away from economic development.

2) Creating awareness of programs is imperative to the success of the
program. Virginia is moving toward reaching those existing
businesses and industries that will have a positive impact on the
economy with assistance as well as building upon their high
technology (and start-up high-tech) initiatives. The state has
also realized these programs must take a proactive approach at all
levels to encourage the future success of the initiatives.

3) Virginia realized that assisting their present industries to
remain competitive is as important as creating new business,
Through the creation of the Technology Transfer program, Virginia
has diversified its efforts and has created separate and distinct
expertise in each of the three CIT programs.

4) The CIT umbrella allows coordinated efforts and communication.

Being within the same organization allows for more effective
networking of research findings, services and capabilities.
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PENNSYLVANTIA

Pennsylvania's efforts are administered by the Department of Commerce
which coordinates three general programs, 1) the Ben Franklin Partnership

(BFP) and its companion program, the Industrial Resource Centers (IRC's); 2)

state economic development capital support; and 3) the Pennsylvania
Technical Assistance Program (PENNTAP) (Table 61). BFP was created in 1982
and houses two basic operations: 1) Advanced Technology Programs (ATC's),
and 2) the Small Business Research Seed Grant Program. The economic
development capital leverages incubator development, provides ‘“venture"
capital and economic revitalization tax credit. PENNTAP, created in 1965, is
a technical transfer program based at Pennsylvania State University,

The Ben Franklin Partnership (BFP) program is directed by a board of
directors chaired by the Secretary of Commerce. Currently, there is an
increasing emphasis on attracting more board members with technical
expertise from private industry so that the program can be private sector
driven.

BFP's Advanced Technology Center's are located at Lehigh University,
University City Science Center, Carnegie-Mellon University/University of
Pittsburgh, and Pennsylvania State University. Each ATC is sponsored by a
consortium of universities in a region (Table 61). They receive a majority
of their funding through the Challenge Grant Program, a program similar in
nature to the Kansas Applied Research Matching Program. To qualify for a
grant, individuals and/or businesses submit a proposal to one of the four
area ATC’s, outlining the specific research project, budget, and state
matching funding configuration. The proposals are reviewed at the ATC level

on a competitive basis and recommended for state approval. Small business
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access to the prégrlm is facilitated through innovative forms of matching. A
large majority of the proposals come with University sponsorship as a result
of ATC brokering. Total state funding for the immediate past fiscal year was
$28.5 million. This outlay was matched by more than $108.3 million from

consortia members, including more than $69.2 million in private sgector

support.

The four regional ATC's provide three general types of services:

1) Joint applied R&D efforts (the Challenge Grant program mentioned
above), a sort of "high-tech transfer program.”™ Each ATC was
created to complement the sponsoring university's field of
excellence. The intention is to use these institutions not only
on the basis of their strengths, but also to respond broadly to
regional needs in science and technology.

2) Education and training, assisting all higher education
institutions to provide training and retraining in skill areas
essential in firm expansions and start-ups.

3) Entrepreneurial assistance services. This includes a full range
of activities including product evaluation, technical assistance
to select and use new technologies such as CAD/CAM, assistance in
finding venture capital, incubator space for newly established
firms, exchange of information among companies, Federal Small
Business Innovation Research (SBIR) and Seed Grant proposal
assistance, seminars and workshops on advanced technology topics,
and assistance in finding funding sources for projects that do not
fall under BFP auspices’s.

The ATCs were originally developed as an organization within each
university's system. After careful evaluation, ATC's were found to be
overly influenced by their university location; they had become integrated
within other university programs. The evaluation, presented to a Senate
Committee on July 12, 1988 by the Secretary of Commerce, further noted that
there was an imbalance of research initiatives with more developing from the
universities than from the private sector. The evaluation revealed a need
to make the program more responsive to market needs, to establ;sh a closer

partnership between universities and private industry, and to create a

107



mechanism whereby it could be more responsive to the dynamics of the
marketplace.

To respond to these concerns, the ATC's were incorporated into private,
non-profit, independent corporations governed by a Board of Directors,
consisting of membership from higher education institutions and at least 50%
private sector participation. The BFP feels that this change more
effectively takes advantage of the experience, foresight, and dynamism of
the private sector while continuing to have a close university association.

The Industrial Resource Centers (Table 61) were created in late 1987,
with the mandate to help small- and medium-sized traditional manufacturing
firms use existing technologies and techniques (such as total quality
control) to remain competitive in today's international marketplace. This
program was created in response to the needs of existing business to better
manage their existing resources and to assist in identifying new processes
and technologies that would benefit the firm. Total state allocation for
this program is $10 million with a $2 million limit for each individual
program. IRC's have been established at Homestead, York, Delaware Valley,
Bethlehem, Erie, Pittsburg, Williamsport, Philadelphia, and University Park
Pennsylvania, and were originally sponsored by widely varying consortia.

The program is loosely defined so that each IRC can be constructed to
best address the needs of the region it is serving. The staff, once called
in, assists in problem identification and either uses in-house expertise
and resources to address the issue, or conducts a search to find the
appropriate party that would best address the firm's needs. Although the
method of compensation for services at each IRC varies, a majority of the

IRCs provide initial free consulting to resolve or determine the nature of
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the problem. Once this stage is reached or a paid s;rvice is brought in, the
firm is billed in relation to its size. The services are provided by the IRC
itself or that is arranged by it.

The funding of the IRC’'s comes from state support, and from matching
contributions from the communities expressing interest in having one of
these centers in their region. Match requirements were required to be a one
to one match in the first year with expectations of an increase to up to
two to one non-state to state match in following years. Further matches are
conditional upon each IRC's performance and subsequent year's competition.

The IRC's are also set up as private, nonprofit corporations governed
by their own board of directors, at least 507 of whose members represent
private industry. The remainder of the board is expected to represent
university/college and economic development interests. IRC's must have
acquired an association with a university or community college with
manufacturing/technology expertise (while explicitly remaining an
independent entity) and should be able to attract the human and capital
resources necessary to complete their designated work program.

During the 1988 evaluation, it was questioned as to whether the ATC's
and IRC's were providing redundant or duplicative services. It was
challenged that these two services should be integrated into one operating
unit. The Secretary of Commerce made the following comments in response:

...We believe that these programs complement each other, while

their focus and directions are clear and simple.

The BFP (ATC's) focuses on technology innovation--its development

and application. This is a program which invests in small firms

and provides grants to a constituency that primarily includes

young entrepreneurial "high-tech” companies and their academic
partners.
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The IRC initiative, on the other hand, is a manufacturing
program...This program (does not) offer grants, but rather,
services provided by professionals with backgrounds in private
industry--reminiscent of the "agents" provided through the
Agricultural Extension Service.

While the (BFP) continues to develop new technologies for future
uses, the Industrial Resource Centers will service needs of
existing production processes. These two initiatives send a clear
signal to the business community that Pennsylvania is delivering

on its promise to be more competitive in the world marketplace.

The final program of BFP (Table 61) is the research "seed" grant

program for businesses seeking to develop or introduce advanced technology

into the marketplace. These grants are provided to businesses of 250 or

fewer employees, with preference given to firms with 50 or fewer employees.

The maximum amount of grant is $35,000. Total state support in 1987-88 was

$1 million.

Pennsylvania's state sponsored capital support includes three programs

(Table 61):

1)

2)

3)

The small business incubator loan program ($4 million '86-87) to
fund the development of small business incubator facilities in
local communities.

The seed "Venture" Capital fund. The program has helped to
establish 5 privately managed Seed Capital funds. The state's $4.5
million appropriation has been matched by more than $27 million in
private funds, resulting in $32 million in total funds available
state wide. The funds provide equity financing to new businesses
during their earliest stages of growth, including eligible firms
located in small business incubators.

Economic Revitalization Tax Credit. This $25 million ('87-88)
program permits corporations involved in any manufacturing,
processing, and R&D activities to convert net operating losses
that expired in 1981-82 into 20 tax credits of Pennsylvania plant
and equipment investments.

The final program is the Pennsylvania Technical Assistance Program,

PENNTAP (Table 61). PENNTAP, according to its promotional brochure:
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-..takes the form of technology transfer locating and translating
into understandable terms the latest or most appropriate
technical, scientific, and engineering information. While new
advances are continually being made in ... (many) laboratories,

news of these discoveries is often hard to come by, especially for

individuals and small operating units. PENNTAP, with access to

leading U.S. data banks, and government, university and private
laboratories, bridges the research-applications gap.

PENNTAP's '87-88 state fiscal allocation was $250,000 additional
funding is leveraged by the university and private grants for a total budget
of $1.4 million. PENNTAP's services are free to clients and are marketed
through active contact and through Penn State's 23 Continuing Education
locations.

PENNTAP has ten "technical specialists," one and one-half librarians,
two information specialists, five secretaries and one director. Initially,
faculty were retained on a part-time basis. PENNTAP found a conflict with
faculty "wearing two hats" as well as a traditional university reward
system that seldom encouraged service of this type. Thus, technical
specialists who have academic ties with the university but concentrate 100%
of their time to PENNTAP were employed.

The impressive Pennsylvania program can be described as "... a private
sector driven program based on University resources" (Interview, Jacques
Koppel, Director, Ben Franklin Partnership, 1988). The key to success of the
programs is cultivating awareness that such programs exist and always
reminding the constituencies that help is available if it is needed. The
following attributes of the Pennsylvania program are important to this
study:

1) Pennsylvania has evolved to a market driven attitude. The programs
have been clearly oriented to the needs of business. This has been
accomplished by encouraging business participation through
membership on various boards and having a flexible structure that

can respond quickly to changes in technology and the market place.
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2)

3)

4)

35)

6)

7)

This is a proactive program. Pennsylvania makes constant efforts
to inform the public of their activities and to encourage business
participation.

A broker/facilitator function is the foundation of the ATC and IRC
programs. They are intermediary mechanisms to link business and
education to mutual advantage and to the benefit of the state
overall. Each mechanism deals with a different level of technology
need.

Instead of legislative or BFP specification of location, and
consortium, Pennsylvania invites all institutions and
communities, to compete for state allocation for these programs
on the basis of their strengths, regional needs, and desired
organizational - arrangement. Diversity of approach is expected and
encouraged, within the broad framework of the state purposes of
these programs.

The Technology Centers that BFP funds have broker functions, not
research functions in contrast to Kansas' Centers of Excellence
and Ohio’'s Technology Centers. They create the mechanism for
research but do not do it themselves.

Basically, Pennsylvania sets the direction and purpose, imposes
few restrictions, and monitors the individual centers to ensure
that its program objectives are achieved. Funding is employed as
the control mechanism to ensure compliance.

Pennsylvania has a comprehensive program. It is clearly focused.

112



suoLInjos

|eLjuajod Joj SJuEl|nSuCI
|euo}ssajoud pue A3 ndey
‘saseq ejep ybnouy)
yoJeas e aptaosd ‘wajgqoud
3y} Ijenjera sjuaby-

SJ33u3D |euoibau
€ pue sadijjo sndwed g2
Jiayy "Ayisdaaruf Ie3s

uudd ybnouyy paidaJig-

satduabe jusmuaarob pue
‘suoLIn)L)sul [RuoL}eINPI
‘sat3tjediotune
*sataysnput burysixa pue
mau 03 saibojouyday jo
J2}5URd) Y} UL SISESSY-

JLPaJd Xe} UOLIRZL|R}LAAJ
JLwou033 (g-

SISSAULSNG Mau 0}
butoueut} A3inba apiacud
spun; pabeuew A|3jeatud
dAL4 “spunj Ijeatad

UL uol||tw /2¢ Aq paydjem
uoL| |t G p§ “puny
le3tded ,aunjuln, (2-

Jojeqnout
SSIULSNQ | |ews B JO}
$3s502 a|qiLbi|3 |ej03 jo
Jley 03 dn azipisqns o)
*seJboud ueo| sojeqnouy
ssaugsng | |ews (-

dVINN3d

uoL||tw 1§
st jJoddns 3je3s [ejol-

000°'GES st Juesb wnwxey-

Joe|d jaxyJes Yy

ojur Abojouyday padueape
do|3A3p 40 DNpoJulL

0} bupyaas saako)dws
0G2 ueyl $S3| Yiim
$I1URCmOD 0} PIPjACUd-

:ecluns

PJEIS UOL| e §7GLS-

$22JN0S3J |eLdURUL) J3Y)o
pue ‘sisiiejided aunjuaa
'sanguaadasiue ‘o
Buiyuy| apnidut yorya
'S3DLAUIS DueSLSSE
|epdnauaadadjua--
sdn-3Je3}s

pue suoLsuedxs wual}
Bupjsisse up jeLjuassa
seade [|1)S Jayjo

pue |ediuyday uit buiutedy
-2aJ pue buiuiea3 apjaoud
0} SUOLINJLISUL |RUOLIEIN
-pa Jaybiy e butysissy

*bujuiedy pue uoLjednpa--
J0323Ss 3jearad

Y} Y3ILM 3Jadu0d ul
'$3404)9 judwdo|aAdp pue
ydJeassd pai|dde juiof--
:sappaoad Jajud) yoe3-

403235

@3eALad 3yj wody ,Spuny,
Yilm paydjew Ssatuow

231835 -sjueab  abuajey),
ybnouyy papuny youeasay-

syibuaays

aAL3dadsad Jiayl
BurzipLIn ‘saLjtsdaatun
J® paseq sJajuld tjoud
-uou ‘juapuadapui p-

3J4oddns a3e3s uolL||Lw QT$-

uoLjedo| yoea
3° SUOLINILISUL UOLIRINPI
Jaybiy 'sased awos

UL pue 'S324nOS |RJIPI}
‘suotjedodaod ‘ssauLsng
ajeAtud wou} juoddns Ag
«PoYa3ew, Juoddns ajeis-

pado|aAap diysuoLje|ad
buij|nsuod Aue sasdaaQ-

uotjedsadood

pue 'Ajijenb ‘uorjdonpoud
¥seaJoul 03 mu_acvczcuuu
pue spoyjaw dojaaap
Kiysnpuy buLlsixs $3sissy-

$955aULSNQ PIZLS WnLpaw
03 ||ess Je pajabuey
$J43JUID DURISLSSE
peseq ajeajad §-

TIGAanS [eyiae]) BCIBGIJ JURTY pess (5. 0IV) SIeTUS] ABS[OUIs] (3. J41) SJSTUs] 93Jnosag

Juaedo| 3430 i1w0U0I]

yoJeasay ssauisng ||ews PR2uRApy
paJosuods 3je3s
GTYSISUTIEd UT[yuRI] Usg
UOL| | tW S0°6Ff 3140ddng 33e3S |BI0] <== IDJIEmO) JO JulmiJedag Iyl
VINVATASHN3d
19 Favl

Le a3 SNpU]

11



OHIO
The Thomas Edison Program in Ohio was created by the legislature in

1983. It is administered by the Department of Development and directed by
the Industrial Technology and Enterprise Advisory Board. The Board consists
of two state legislators and seven private citizens. Total state funding is
$36 million.

The Edison Program sponsors three university-based initiatives and one
complementary program. The initiatives are: The Edison Incubators; The
Edison Technology Centers; and The Edison Seed Development Fund. The
initiatives are state-sponsored and further leveraged by funding from the
private sector. Its complimentary program is the Ohio Technology Transfer
Organization (OTTO) (Table 62).

The Edison Incubators are geographically located near or at
universities and are co-sponsored by local government, higher education
institutions, civic organizations and individual support. There are
currently six incubators that support fledgling companies with a variety of
services from secretarial support to technical assistance through the
university system. The amount and diversity of support varies with location.

Edison Technology Centers perform three basic activities: research
(group or individual), technology transfer (high-tech), and education/
training (Table 62). These centers are currently focused on five general
areas of research: welding, advanced manufacturing, polymers, animal
genetics, and data base management. The centers, their location and

academic partners are listed below:
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Applied Information Technologies Research Center, Columbue, Ohio

Academic Partner: The Ohio State University
Cleveland Advanced Manufacturing Program, Cleveland, Ohio
Academic Partners: Case Western Reserve University
Cleveland State University
Cuyahoga Community College
Edison Animal Biotechnology Center, Athens, Ohio
Academic Partners: Ohio University
Case Western Reserve University
The Ohio State University
Edison Polymer Innovation Corporation, Akron/Cleveland, Ohio

Academic Partners: Case Western Reserve University
University of Akron

Edison Welding Institute, Columbus, Ohio

Academic Partners: Columbus Technical Institute
The Ohio State University

Institute of Advanced Manufacturing Sciences, Inc., Cincinnati, Ohio

Academic Partner: University of Cincinnati

Research agendas are designated by industrial boards to ensure that results
can be commercialized. There is a membership fee and a fee for the usage of
the equipment and facilities. The fee varies with both the size of the
member company and the particular technology center.

Two contrasting examples of Edison Technology Centers are the Edison
Welding Institute (EWI), which is focused on welding and joining, and the
Edison Animal Biotechnology Center (EABC). Basic research is performed at
EABC in the area of animal biotechnology in close relationship with Ohio
University; while EWI does or sponsors both basic and applied research and

is loosely connected with Ohio State University.
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EWI boasts a membership of 200 companies, 25X of which are Ohio
companies. The objective is to build a program that is national in scope
and orientation and to use the program as a magnet to bring in additional
companies to the state and to provide existing companies with technological
assistance. EWI is located near Ohio State University, operates
independently, but utilizes the University services and personnel.

One weakness of the EWI program is that the membership fee mechanism
constitutes a major barrier to small and medium sized business involvement.
The membership fee ranges from $10,000 to $50,000, according to the size of
the business.

EABC located at Ohio University parallels the efforts of the Center for
Bioanalytical Research Center of Excellence at Kansas University in that
basic research is performed at the university level and then passed on to a
specifically created company to commercialize it. The EABC designated
company, Embryogen, is owned by venture capitalists, the scientists
developing the technology, and the universities involved. Drawbacks to this
particular program include: a perceived lack of permanence of state funding
because of the two-year funding cycle, and a narrow scientific focus with
high risk/high return characteristics.

The Edison Seed Development Fund assists university researchers and
business people develop individual technology-based ideas for
commercialization (Table 62). There are two categories of funding a company
can apply for. Class 1 funds of $10,000 to $50,000 are provided for early
stage research projects so that they might demonstrate the feasibility of
the project for commercialization. The time limit is usually one year. Class

2 can follow successful Class 1 funding or can be applied for separately.
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This phase provides funding up to $250,000 to heip develop a product through
the prototype stage. The project is usually given two years for successful
development. Successful Class 2 projects are required to provide a return
on the state's investment. The state hopes to create a "rotating" capital
base from these investments. Predominantly 8o percent of state funds involve
small companies lacking the capacity to undertake their own R&D. In essence,
the state provides seed funding of up to §300,000 per project. The company
generates the rest of the finance. The actual research is undertaken
through the University involved.

The complementary operation to the Edison programs, OTTO, is a network
of 32 field agents located at four universities and 24 technical and
community colleges (Table 62). OTTO actively provides technical assistance
to business through personal visits or call in requests. The 1986 annual
report describes its approach in three basic steps: "..,,first, in a
confidential one-on-one relationship, the agent works with the client to
define the specific need; second, the agent gathers the resources necessary
to meet the need; and third, delivers the resources to the client." The
primary responsibility of an agent is to identify the problem and create
linkages to whomever can deal with it. These linkages can come through the
university system, the resources of their extensive data base access, or any
other resource within the network.

OTTO was started at Ohio State University in 1979 with initial annual
funding of $300,000, and in 1983 became part of the Department of Economic
Development, as an associated program of the Thomas Edison Program. Major
operational activities are still based at Ohio State. Funding was boosted

to $3.7 million (for the biennium) and continues at that level. The
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integration of OTTO assisted in creating a comprehensive, coordinated state
effort of technology transfer and assistance. OTTO estimates of the return
for the state dollar invested has been around 20-to-1.

OTTO is also attempting to put greater emphasis on private sector
involvement in determining the activities of the program and to increase the
association with the university system, federal laboratories and the Edison
Technology Centers. These efforts are expected to provide more comprehensive
access to research on critical information and research needed to prosper in
the dynamic global marketplace.

Ohio has one of the most renowned and effective programs of university-
industry liaison and technical assistance in the nation and has created a
well diversified and integrated set of activities to contribute to the
state's economic development. Characteristics of the Ohio program that have
particular relevance for Kansas include:

1) Ohio has paid particular attention to networking and integrating
its activities. This is particularly important with OTTO which is
at the "front line" of interaction with existing business and its
needs. The state has focused on both new start-ups and the
problems of existing industry and has created mechanisms that
involve state-industry-academic partnerships.

2) The guiding principle is that the research agenda and associated
technology transfer is market driven. Ohio has been successful in
soliciting corporate sponsorship and corporate involvement for the
specific purpose of ensuring that the research is focused on the
industry needs of business rather than research for its own sake.

3) The Thomas Edison Programs are in close proximity and liaison with
the universities but are run independently. This ensures that the
overall program is market driven while utilizing the academic
sources available.

4) State funds are leveraged through corporate participation, seed
capital assistance, and networking for maximum effectiveness.,

5) Ohio has a proactive approach that "gets the word out" that pro-
grams are available to provide needed assistance to industry
throughout the state at all levels of technology need. It is a
comprehensive program.

118



Jamsue 3y}

aney Aew umm« $324n0s3J 0}
bugyaomjau ybnoayy sabeyui
2)€34D UIY] puUER W3 |QOJ

ay3 AjLjuapt o) si juabe

ue jo sndoj Kuewmiad 3yj-

s3sanbaa

0} asuodsay jdwoud pue
uoL3e3Lsia |euosdad ybnoayy
uorjediotjaed ssauisng
3124105 ApaaL3doe sjuaby-

sabaj |02
K3 tunusod je Ljpaolen-

saba| |02
AJLunsssod § SaL)LSJaALUN
@ pajedo| sjuebe platy ze-

ssautsng buiysixs 03
3loddns |eidabeuem § adue}
-SLsse |ed1uyda} :4Abojou
-y233 Iptacud 03 IILAIIS-

3jels
3yl 03 juawkedas spuewap
buipuny 2z sse() |njssa3INg-

juamdo|aAap uot3}dnpoad
pue adAjojoud Joj 2 sse[)-

juedb e
30 waoj 3y} uj st buipuny-

000'05%
03 dn papiaoud buipunj-

s329loud
sbeys AjJea Joj 1 ssey)-

J|qe|Lear
spunj jo sasse|d, 2-

ssauLsng Aq paydjem
aJe [3je)s Yy PopLAGIG-

s3d3foud dn-jaeys a0
/pue mau K| Laewiad buyadag-

JoM S BLIIILID ou:uscovpun
os buypuny 9jeys aaradey-

= diysiaquaw 3je3s
JO IN0 JWOD|IA SIIJUI)-

AipLoey

YoJeasad 3yj JO UOLIBZL|LIN
J0) 33} © pue 23 diysJaquam
© S3A|0AU} uoLjedLdl}ded-

uoL}RLI0SSe Jlwapede
JUILUIAUOD JOJ SIL]Lunuawod
KjLsJdaAjun ut pajedo|
930315 Y Up SJIUI) G-

juamabeuew aseq ejeq °g
soLjauab [ewiuy p

sJauk|od °€

buranjoejnuem pajesbajuy -2
butuiol pue buypiap 1
YoJvasad Jo swady G-

buiuieay /uotjednpl °g
Ja3jsueay Abojouyda) 2
yoJeasay |
isuojduny g-

jJ4oddns

|enpiALpul pue suoljeziuebuo
J4ALD ‘suol)injLisul
uotjeanpa Jaybry

Agaeau 'juawuaarob jedo)
ybnouayy papiacud 3dueysisse
Jayjo pue '|eiduURUi4-

*pasdadsip
A ed1ydeaboab ‘sarjisaaaiun
I® pIseq sdojeqnou} XiS-

119

{OII0) UsTIeZTueBl) J3Jsued] Puny JUSEAO[IAI]T Pasy TITTUSY ABO[OUN3] 3IoTeqOU] UosTPI 94l
kbojouysa) oryg PI3S uosLp3 Yyl uosipl Yy
BeIDoIJ ey usul [dWoy WeIBOIJ UGS TpT sewoyl syl
uoL||tW 96§ 3soddng 23e3S |€I0j<=an uﬂ”ﬂno—o-vn Jmou0d] jo juampaedag ayl
(1]
¢9 *1qe]

A Rl e e e DD O wm eem o R B B B R B




INDIANA:

The Indiana Economic Development Council oversees that state’s economic
development strategy and programs. State initiatives can be categorized
into four areas: 1) The Corporation for Science and Technology (CST); 2) The
Indianapolis Center for Advanced Research (ICFAR); 3) The Indiana Institute
for New Business Ventures Inc.; and 4) State University programs (Table 63).

The Indiana Corporation for Science and Technology (CST) is a private,
non-profit organization created by the Indiana General Assembly. Its
objective 1is to support research and to develop and infuse advanced
technologies into the operations of a broad range of Indiana businesses,
agriculture, industry and education to enhance the future economic base of
the state. CST's annual state allocation is $10 million. Its mission is
implemented in three general ways: 1) technological counseling and
assistance, 2) business/financial counseling, and 3) R&D related funding
support (Table 63). This activity is undertaken through its own staff, a
contingent of over 500 volunteer members of the 13 Targeted Technologies
Committees, and the state's universities.

Initially, most CST activity was designed to operate through the
universities. Today, 75% of CST funding goes to private companies and only
one sixth goes to university centers. This significant change occurred
because of problems associated with ensuring the university-based program
was effectively meeting the economic development mandate of CST.

In the draft update of Indiana's Strategic Economic Development Plan
(June 1988), the concern is clear that many of the programs that were
developing out of the state-created organizations for economic development

were neglecting various critical areas of industry. In particular, Indiana
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found that their small- and medium-sized manufacturing companies employ a
rapidly growing percentage of manufacturing workers, and that in order to
remain globally competitive, these firms must rapidly modernize their
production processes.

Indiana's 8000 small manufacturers are not yet getting much help

from their state or local governments. By contrast, the

agriculture extension service employs over 200 technology change
agents located in every county in this state. Our universities
have a variety of "centers" ... on campus to serve the large
company which can dedicate people and time to participation in
demonstration centers. The Purdue-based Technical Assistance

Program and the small assistance centers at our other universities

do make faculty and graduate students available to work with

small- and medium-sized manufacturers. However, these programs can

serve but a part of the needs of a fraction of the companies.

In recognition of the potential of these businesses and their specific
needs, the Manufacturing Services Centers were created in late 1988. The
original state allocation for three initial centers was §$200,000. These
regional centers are independent of but remain in close network with the
higher education system and are structured to accommodate local needs and
resources. The regional offices were created to specialize in each region's
needs. They also serve as intermediary mechanisms to bridge the general
reluctance of small- to medium-sized businesses to contact university and
college resources for assistance.

The Manufacturing Services Centers closely cooperate with local and
regional economic development organizations to stay in touch with regional
business and industry needs and to coordinate overall Center activities.
Regional economic development organizations provide supplemental financial
support for these efforts.

Each Center takes a proactive approach. They seek out small- and

medium-sized companies within the region, determine if, what, and how
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assistance may be provided, locate and facilitate appropriate sources of
assistance, record case histories, and develop measures of performance on
all contacts and activities in order to assess the effectiveness of the
program. The program is intended to "broker" resources to these small
companies. Although each center contains technical specialists who can and
do assist, they also define problems and work as a networking resource for
these companies. The program works to make firms aware of existing and new
technology and processes that would allow them to have a comparative
advantage in the global marketplace.

The Indianapolis Center for Advanced Research (ICFAR) provides
technology transfer, scientific research and engineering development in
cooperation with CST and NASA (Table 63). ICFAR performs three basic
services for business and industry: 1) Technology Transfer Program; 2)
Environmental Program; and 3) Medical Instrumentation Program. ICFAR also
manages ARAC, a NASA Industrial Applications Center, from which a majority
of the funding for the center is derived. State support for ICFAR in FY 1988
was $37,500.

ICFAR's technology transfer program concentrates on the acquisition,
analysis, and dissemination of technical information for its private sector
clients. ICFAR offers the first consultation free with an ARAC information
specialist who will define the technical challenge at hand, delineate the
scope of inquiry, and list associated fees. If the arrangement is
consummated, ARAC engineers prepare a Client-Tailored Study. Once the study
is complete, ICFAR maintains contact to determine the applicability of their
findings, makes suggestions for further action or research, and lists

references of knowledgeable contacts.
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émall business clients can also contact ICFAR for assistance through
their Client-Tailored Studies. Fees are commensurate with the depth and
scope of research provided. For those clients requiring only referral
services, the Indiana Technology Referral Network (ITRN, and ICFAR based
program) provides access to technological expertise with no cost or
obligation to its clients. The network links Indiana's universities,
colleges, private laboratories, and consultants into a single statewide
source of technical information.

This program may appear on the surface to conflict with the intentions
of the Manufacturing Services Centers. In contrast, it is a resource for
the MSC's and provides a contact for more advanced technology questions.
Additionally, this resource is targeted to the needs of big (rather than
small) business. The MSC's function is to create additional awareness of
these programs and assist in the utilization of such programs.

The Indiana Institute for New Business Ventures was created in 1983 by
the Indiana General Assembly to encourage and support the development of
growth-oriented enterprises throughout the state (Table 63). It is located
in Indianapolis. The Institute considers itself a catalyst/broker, linking
entrepreneurs with management, technical and financial resources necessary
to start and successfully operate a new enterprise. The Institute also
conducts conferences and workshops (48 in 1987-88) addressing the challenges
of managing and financing growing business enterprises. The state allocated
$600,000 for this program in 1987-88, which was further leveraged by
conference and seminar fees (nearly 20Z of revenue) and nearly 1,500 hours

of volunteer involvement.
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This program coordinates with the state's Small Business Development
Centers. While o}fering similar services to the SBDC's, such as venture
capital conferences and advisory services, this state-sponsored program
takes an active role in marketing its services and is not constrained by the
SBDC's guidelines.

The state’s university programs were created as a direct response to
Indiana's strategic plan for economic development (Table 63). The colleges
and universities created individual programs that take advantage of each
institution’'s particular strengths and capécity to serve eccnomic
development needs. Each university program is nominally supported by state
funds with the main support coming from the university itself. The main
programs are: The Purdue Technical Assistance Program (TAP); Purdue
Technical Information Service (TIS); the Technology Services Center and
Center for Research and Management at Indiana State University; and the
Industrial Research Liaison Program at Indiana University.

Purdue's Technical Assistance Program (TAP) is a high-technology
referral service provided by the university. Businesses must contact the
program. It does not actively solicit clients. TAP is a selective program,
only accepting a project after a faculty member(s) has agreed to commit to
it. Five days of consulting are provided free. If extended time is needed or
requested, an arrangement is made for payment to the faculty member.

The Purdue Technical Information Service (TIS) is an independent but
complementary operation with TAP. Initiated to "...raise the overall
technology level of Indiana Business," TIS allows a business to access a
number of resources at the library. They can consult with technical

librarians, receive books on loan, and access data bases. In October alone
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TIS sent out 600 pieces to business and industry, from its library
resources,

The Technology Services Center at the Indiana State School of
Technology is a technical assistance program targeted to area manufacturers.
This program markets itself through brochures, presentations and personal
contact. TSC considers itself a facilitator. Through its extensive network
contacts, it matches specific business needs with an appropriate faculty
member. This program concentrates on finding and applying existing
technology to business. This is a fee-based service. TSC does, however,
assist in acquiring funds from various capital resources such as seed
capital, SBA, and Federal grants.

The Center for Research and Management, at Indiana State works closely
with TSC. Operated through the School of Business, it is a referral service
to businesses. The service matches businesses with a faculty member in the
area of assistance needed. This program primarily addresses specific
business-related situations and tries to target itself in areas where
private-sector consultants are not available. Businesses are charged an
hourly fee for the Center's services.

The Industrial Research Liaison Program at Indiana University has four
basic activities: 1) The Small Business Assistance Program; 2) Partners in
Applied Research; 3) various "awareness activities" consisting of
newsletters, videotapes, workshops, and expos; and 4) DataBase services,
which provide businesses access to various technical information and
assistance programs. The two particular strengths of this university's
programs are its Small Business Assistance Program and its Partners in

Applied Research Program (PAR). The Small Business Assistance Program helps
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small businesses obtain funding for product or service development from
various governmental and private foundations. It consults with businesses,
assisting them in writing and reviewing the proposals. This program boasts a
407 success rate with applications compared to 4% nationally. This service
is free to users.

The PAR program is designed to help Indiana businesses solve their
applied research problems as rapidly and inexpensively as possible through
the resources available at IU. PAR projects are intended to be short and
low cost, carrying no overhead for Indiana companies. Usually, companies are
only billed for materials and graduate research assistants’' time.

As indicated, Indiana's impressive programs are both wide and deep in
scope. A number of organizations have been developed to focus on an array of
aspects of the economic development strategy for enhanced competitiveness
and new business formation, providing for a comprehensive program. This has
led to some problems of coordination and integration of effort that is of
concern to the Economic Development Council. As well the Council is seeking
a broader impact of its overall program that has been occurring from
segmented efforts and is placing a much greater emphasis on networking and
synthesis or programmatic activity.

Some particular aspects of Indiana's programs that are relevant to this
study include:

1) Indiana places emphasis on creating an awareness of services
available to business and industry. The view is that not only is
it important to inform existing business of available services,
but also that it is important to create this awareness in out-
of-state businesses considering moving to Indiana.

2) While there is an appreciation of the importance of high quality
basic research at the universities, the real objective is to
develop comparative advantage in transferring existing knowledge

to existing industry. While the universities are important in this

126



3)

4)

5)

regard, they are not pivotal in the Indiana scheme. Many of the
needed programs are provided by organizations separate from higher
education, though linked.

Indiana is targeted in the use of its universities. The state
sponsored programs know the resources and the services in the
sense that the state has leveraged university involvement at the
level and of the nature that the respective institutions were
prepared to provide and not pressed for involvement otherwise. It
is a different approach to that described for other states in this
report, in that it involves a meaningful, but not central,
participation on the part of higher education.

Indiana has recognized that both high-technology enterprises and
traditional, existing business need services. The state has
recognized that future jobs will not only come from these new
businesses but also from existing business expansion. Indiana is
working to keep their existing businesses and industries globally
competitive, thus increasing their job base and encouraging new
business creation from within. The key to success is perceived to
be effective technology transfer.

Indiana is seeking to transition its programs from a reactive to a

proactive mode. The focus is on needs and how to respond to them,
rather than strengths and what can be done with them.
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C. Key Implications

Noteworthy trends are evident from our research and state program

visitations:

1)

2)

3)

4)

5)

Programs are shifting from university control to private, non-
profit organizations in order to more effectively attain economic
development objectives.

There is an emerging trend of technology transfer and technology
assistance to be focused as much, or more, on existing industry as
on new business formation. Without discounting the importance of
basic research, states such as Indiana and Pennsylvania have their
predominant focus on providing assistance in implementing and/or
using existing technology. Be it either assistance in quality
control for an existing manufacturer, or application of existing
research in developing new products, states are recognizing the
key importance of programs of this nature in making their states
globally competitive.

States are diversifying their efforts at various levels. Many
state economic development efforts have moved away from investing
all of their resources in one type of program. Three common
initiatives in state programs are: 1) basic research; 2)
technology transfer and development, a "higher" technology
initiative, targeted mainly to newer and start-up firms; and 3)
technology and business assistance, a "lower" technology
initiative, targeted to existing manufacturers and service
industries.

Successful programs are proactive. Successful state programs
actively create awareness of their services and search out
businesses for assistance. They also encourage participation
from communities, higher education, and the private sector. This
assistance--both financial and non-financial--leverages the state
investment in these initiatives and creates active interest in
their success.

Guidance from the private sector is imperative. Nearly every
state evaluated is making an effort to get closer to the true
needs of the private sector. An effective way to do this, they
found, has been to encourage participation and guidance from
business. There is an increasing number of board members and
amount of corporate participation at all levels of these
initiatives. By encouraging investment of their time, materials
or money, corporations take an active interest in the return on
their investment.
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6)

7)

8)

9)

There is a clear separation of control in initiatives that are
technically and fundamentally different. For instance,
Pennsylvania distinctly separates the ATC's (a technology transfer
program) and IRC's (a technology and business assistance program).
This allows each program to target particular markets and provide
specific services and expertise for that market.

Communication networks are both wide and deep. Each initiative
makes an effort to be constantly aware of all available services
and capabilities to provide comprehensive services to their
constituents and remain current with technological trends.

States are now creating programs with limited state restrictions.
Basically, the states provide the direction and monitor the
results; funding is used as the control mechanism. Minimum formal
structures encourage flexible market-driven organizations that can
change rapidly to provide dynamic services to the needs of
business.

Nearly all programs require matching funds. The states have not
attempted to fund programs fully, but rather see their
contribution as providing (i) core support and (ii) the basis for
extensive leveraging.
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IV. PROPOSED KANSAS TECH#OLOGY TRANSFER MODEL

The following model of technology transfer for Kansas has been
developed on the basis of the nature of the need, the relevant
characteristics of the state, and the key lessons that emerge from the
experience of other states. The key considerations are summarized below. The
‘proposed model is then developed and its appropriateness to Kansas

explained.

A. Key Characteristics of Kansas

There are important characteristics of the private sector and the
higher education institutions in the state that must be recognized in
formulating a workable and effective model for Kansas.

Ls Because of the dearth of federal and private research institutions
and laboratories in Kansas, the higher education system 1is
essentially the only accessible in-state source of technology
development and knowledge in the state. Consequently, the state
has no choice but to develop a system that is anchored in the
universities and colleges.

2. The immediate dilemma, however, is that Kansas universities and
colleges are not, as a group, strong in science and technology by
any comparative yardstick. The three research-oriented
universities, namely KU, KSU, and WSU, have sound science and
technology academic programs. However, only some of these enjoy
national preeminence, and few are in fields that can give rise to
commercialization potential. Further, existence of three research
universities barely constitutes a critical mass of scientific
endeavor conducive to a R&D climate. The development of a science
and technology foundation has not been a state priority, nor
seemingly a dominant priority at the individual institutions.
Thus, the overall capacity to pursue newly evolving scientific
directions is also limited.

3. As a historical generalization, Kansas universities have not had
a tradition of R&D and technology transfer interaction with the
private sector. (An exception to this has been KSU's cooperative
extension and tradition of public service outreach in some of its
component units. Another has been the PSU-private sector inter-
action in plastics and wood technology). This situation has
changed significantly for the better in the last few years
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however, as evidenced by WSU’'s lead participation in the WI/SE
program. There now exists a pronounced willingness at the
institutions to explore and adopt mechanisms and avenues for
constructive interrelations with industry. In essence, an
impressive increase in interaction and linkage has occurred.
However, it is fragmented, uncoordinated and spotty, relative to
need; and it 1is not linked to other related state initiatives,
such as the entrepreneurship of new business ventures. However,
the basis for acceptance and commitment to new thrusts on the part
of higher education does exist, and is growing.

The overriding concern of higher education in Kansas is the
chronic underfunding of its primary education mission. This has
important economic development implications in that special
programs for industry liaison will not be productive if the basic
quality of the institutions is itself inadequate and if the
institutions are overwhelmed or preoccupied with this larger
problem.

Pittsburg State University and the Kansas College of Technology
have the mission and capacity to serve as focal points in a
technology transfer/technical assistance program. They constitute
important strengths in this regard, although their capacities are
not well known around the state. The community colleges on the
other hand have higher regional recognition among firms, but have
very limited capacity in science and technology. Enough exceptions
to this generalization may exist to support a regional approach
to a technical assistance program.

Kansas postsecondary institutions function with a high degree of
individual autonomy and have shown only a limited propensity for
inter-institution cooperation. Furthermore, the location of these
institutions does not match the evolving population and economic
activity patterns in the state. These characteristics constitute a
significant challenge to the formation of effective consortiums
and networking.

Kansas industry largely comprises small- to medium-size firms.
Firms of this size generally do not have the capacity or resources
to undertake R&D or to even participate jointly in technology
development. Furthermore, there seems to be significant cultural
barriers to interaction with academia, particularly by small
firms. Business schools, for example, tend to orient towards
larger companies in their curricula and outreach structures.

The Institute's survey of Kansas manufacturers and advanced
technology firms reveals barriers to competitiveness that are
common to many firms. Firms are experiencing technological
uncertainty, generally have no R&D capacity, have difficulty in
predicting technological change, and lack technical expertise.
They also have difficulty identifying and entering markets
(market research and planning), and have difficulty in financial
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10.

11,

planning and access to capital. Kansas firms would like academic
institutions to:

- provide access to state-of-the-art science and
technology for research and development, identification
and assistance with technical problems, and assistance
with product and process development;

E provide access to business and managerial expertise to
identify and assist with business/managerial problems,
especially marketing, production and financial problems;

- provide computer access to university libraries for
information retrieval and/or networking; and

- provide technical and managerial training.

Relatively few firms report using academic institutions in the
past five years. Fewer are familiar with the institutions and
their capabilities and resources. And few firms know how to make
meaningful contact with our universities and colleges. Better
linkages and networks are imperative.

The economic performance of Kansas industry has not been strong in
this decade of global competitiveness and rapid technological
change. Employment growth for example has persisted at a rate that
is chronically below U.S. average. The problem is particularly
acute for scattered rural industry. Furthermore, the gestation of
new firms, including technology driven enterprises, has lagged
behind national averages, especially in rural areas. The need for
support and assistance could be described as acute.

Kansas business, particularly the small to medium core, has not
developed systematic linkages with the universities and colleges.
The research matching program has encouraged some productive
interrelations for the firms and institutions involved, but this
is not as yet broadbased. This situation is not uncommon, but it
is exacerbated in economic contexts dominated by a small firm
structure.

State resources for economic development are limited. By any
yardstick, they are modest in magnitude and are generally soft
(being lottery based). For specific programs, such as the Center
of Excellence program, the funding has been below a threshold
level necessary to achieve a significant impact. One implication
of this would seem to be that in designing a model for Kansas,
only limited funding will be available to implement it.
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12. Elements of an overall technology model currently exist in varying
stages of development. These include the Centers of Excellence
program, the research matching program, and seed capital program.
All elements need to be meshed into a comprehensive set of
mutually supporting and effective programs.

B. Key Lessons from Other States

The following major implications for a Kansas model are derived from

the extensive study of the approaches taken by other states to foster

technology development and liaison.

1.

It is imperative to recognize that there are distinct, albeit
overlapping, dimensions or levels of technology. For our purpose,
three fundamental levels can be identified:

Basic Research
Applied Research and Technology Development
Technical Assistance

*Basic research is concerned with the generation of new knowledge.

*Applied research and technology development relates to the
commercial application and extension of state-of-the-art
knowledge.

*Technical assistance refers to the transfer of existing "off-
the-shelf" technical knowledge.

Technology transfer and industry liaison occur at all three
levels.

A comprehensive model to achieve economic development objectives
of encouraging successful new start-ups, of fostering new product
development and new process implementation, and of enhancing the
competitiveness of existing industry necessitates a focus on all
three dimensions of research, development and assistance.

Cost effectiveness considerations in a context of limited funding
dictate the following guiding principles in devising =a
comprehensive model:

a. Basic research ultimately underpins all generic technology
transfer activity. It is mostly funded by the federal govern-
ment and by traditional state appropriations to institutions.
Hence, limited state economic development funds for this
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purpose should be targeted only to selected pockets of
strength that can lead to commercial potential.

b. The state role with respect to applied research and
technology development should be largely a broker/catalyst
function and should leverage private sector participation.

Gl Investment in technical and associated management assistance
can have a high return, if it is localized and networked.

A technology transfer and liaison program for economic development
will only be successful if it is market driven. Programs must
either be based upon meaningful institution-private sector
partnerships or be private-sector controlled. Mechanisms that are
institution-controlled tend to prioritize non-economic development
objectives over time.

The most effective programs seem to be based on the following
principles:

1) The different technology dimensions are best served by having
separate mechanisms that focus on each level but that are
coordinated and networked into a cohesive system. There are
numerous examples in other states of combinations such as
basic research and technology development, or technology
development and technical assistance within a single
mechanism. When such combinations occur, however, one
observes the tendency for one dimension to swamp the other.
Usually the higher technology level overshadows the lower
level, according to the propensities of those controlling the
organizational arrangement.

2) The program will not be effective unless all its elements are
networked

-~horizontally, at the same technology level
-vertically, to the other technology levels, and

-laterally, to other related economic development
organizations (e.g. seed and venture capital funds,
SBDCs, and so forth)

Research, development, and assistance are not independent
levels, but are interdependent. Furthermore, expertise and
capacity varies within levels. Because the totality of
technological capacity is limited, all elements must be
accessible through networks in order to respond to diverse
needs.
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10.

3 A grass roots, decentralized, partnership/consortium, bottom-
up formulation of specific organizational arrangements, that
respond to state determined program objectives and
principles, seems to lead to more responsive, flexible and
creative mechanisms than a top-down approach. Heterogeneity
based on context and need seems to be more productive.

State funds should be used

a. to leverage private sector involvement and commitment;
b to ensure economic development objectives are paramount;
c. to require that certain needs be met (e.g., small businesses

are not squeezed out by better resourced firms);
d. to encourage, and not stifle, creative responses to need; and
e, to ensure all regions of the state are served.

Institutional capacity and expertise should be tapped only in
those dimensions where their strengths lie, and not in others. For
example, the involvement of faculty at research institutions is
suited to basic research and to technology development, but in
general not to technical assistance. Technical assistance can be
provided best by faculty at other institutions or by practitioner
experts. In essence, the institutions must be involved in a manner
where they can contribute and not in ways that distort or conflict
with their basic mission.

Management-related expertise and assistance is extremely
important. Conceptually, it parallels the technology dimensions.
It is important that this dimension be interwoven into the overall
model.

A multilevel approach that is market driven and has a strong
regional dimension is not only imperative from an effectiveness
perspective, but also is conducive to political acceptance and
support. The short-term impact of accessible regionally based
technical assistance programs complements the medium-term impact
of technology development and the long-term dimension of basic
research.

Technology oriented incubator development has been expanding in

many states because of apparent successes in pgestating new
advanced technology firms.
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C. The Kansas Model

It is recommended that the state support the establishment of (1) three
Advanced Technology Centers, anchored at the research universities, to
enhance applied research and technology development, and (2) six Regional
Technical Services Centers, sponsored by regional public-private
consortiums, to provide technical and management assistance. The former
would focus primarily on the economic development objective of new product
and new process development, and the latter primarily on the competitiveness
of existing industry.

The comprehensive model of technology transfer would therefore

comprise:
Technology Level Mechanism Number
Basic research Centers of Excellence 3

(With commercialization potential)

Applied research and technology Advanced Technology 3
development Centers
Technical assistance Regional Technical 6

Service Centers

Centers of Excellence

Centers of Excellence were not specifically addressed in this study.
However, given the conceptualization proposed, the following observations
are pertinent to this program component:

1. The primary objective of the Centers of Excellence should be the
enhancement of basic research in specific fields that have
potential for future commercialization. This can be, indeed should
be, accompanied by a complementary element of technology

development and transfer.

2.4 These Centers need to be properly funded before they can be
reasonably expected to have an economic impact.
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85 While university based, the Centers must be driven by a
university-private sector partnership to ensure a market impact on
the research agenda.

Advanced Technology Centers

It is recommended that the state support the establishment of three
Advanced Technology Centers that would be composed of a partnership of
industry and higher education and anchored at the state's research
universities (KU, KSU, WSU).

The primary economic development goal of these Centers would be to
enhance new product and new process development in new and existing Kansas
firms through technology development, applied research and ‘state-of-the-
art’ technology transfer. More specifically, the objective would be to
sustain the competitiveness of Kansas industry through technological
innovation and to support the gestation of new technology driven
enterprises. A particular mandate of the Advanced Technology Centers would
be to ensure that small- and medium-size Kansas firms can gain access to
research and development and advanced technology assistance. A second
objective would be the enhancement of university research capability in the
state that would underpin the long-term science and technology needs of
Kansas industry.

The Advanced Technology Centers would be sponsored by private sector-
university consortia and would adopt the non-profit corporation form of
organization. The Board of Directors (Figure 14) would have a private sector
majority, including a requirement for meaningful small business
representation. Other than these specific aspects that are designed to
ensure the program is market driven, the particular arrangement for each
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Center should lérgely be determined by the parties to that particular
partnership in accordance with their circumstances and context, and the
paramount importance of economic development objectives. For example, if an
individual firm membership approach were to be adopted for purposes of
generating matching funds, then it is essential that small business

membership be assured through a graduated or subsidized fee structure.

Figure 14
EXAMPLE OF AN ADVANCED TECHNOLOGY CENTER STRUCTURE

Eleven-Member Board of Directors¥*

Executive Director

3 Staff whose primary functional duties would embrace:

Research and Development: Entrepreneurial Assistance: Education/Training:

- Foster and broker R&D - Provide and broker -Provide and foster
linkages entrepreneurial appropriate train-
- Facilitate access to assistance and access ing programs
science/technology to finance
knowledge - Possible incubator

administration and
assistance

* Eleven-member board comprised of:
6 private sector members, including 2 small business
representatives
3 academic members:
2 from sponsoring research universities
1 from other participating universities or colleges
_2  representatives of economic development and other co-sponsoring
entities.
Total: 11

For the sake of visibility and targeted development, each Center would
designate and focus upon certain types or specific fields of advanced
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science and technology. However, its activities would not be restricted to
those designated fields. The Center would be responsive on a broader basis
where appropriate capability existed in the respective institutions, to
ensure that all potential opportunities and needs are addressed.
Furthermore, each Center would have a statewide mandate, based upon its
capability and targeted fields; however, there would be an expectation of
regional outreach with respect to small business.

The generic task of the Centers would be to facilitate, link, leverage,
and broker joint private sector-university advanced technology
interrelations. The specific activities would embrace the following and be
undertaken in a proactive manner:

i arrange research and development on behalf of private firms;

2, facilitate access of private firms to science and technology

information and expertise, and develop university researchers'’

awareness of private sector research and development needs;

3 provide or facilitate problem identification and high level
technical assistance to bring technological innovation to the

marketplace;
4. support technology-driven incubator development;
S facilitate assistance in support of technology-oriented

entrepreneurship; and

6. foster associated education and training programs.

The state would, through KTEC, provide core or base funding to provide
for organization infrastructure. However, funding should also be provided
through a "matching" requirement from private and other sources, with a
clear expectation that Centers would leverage extensive funding support from
diverse sources. Non-Kansas firms could participate, but this would need to

be monitored to ensure overall benefit to the state.
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The Centers would be the focal point for linking potential start-up
opportunities with specialist finance sources, such as seed and venture
capital funds, and for the development and initial review of applied
research matching program funds. Scope should be provided for the state to
gain some return on the applied research matching funds on successful
projects in the form of royalties, licensing, etc. This should encourage
ATCs to develop projects with strong commercialization possibilities.

Initial full year state funding for each Center would need to be at
least $300,000. This is a minimum threshold level. This core funding level
might need to be larger for any given Center if special needs existed
(e.g., an outreach office in Johnson County for the KU-based Advanced
Technology Center). This funding level would support a professional staff of
four to five persons, with matching funds being used primarily for sponsored

research projects, operations, and programmatic activities.

Regional Technical Service Centers

It is recommended that the state provide support for the establishment
of six Regional Technical Service Centers, geographically dispersed
throughout the state. These would be sponsored by a non-profit consortia of
regional interests, including business, colleges, universities, and economic
development organizations.

The overall economic development goal of the Regional Centers would be
to assist small- and medium-size Kansas firms, particularly manufacturers
and technology-oriented service firms, in their efforts to become more
competitive producers in today's rapidly changing marketplace. The Regional

Centers should be designed to help Kansas firms identify and solve
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production or other technical problems, to improve production processes and
quality, and to take advantage of advanced production techniques and
technologies. The goal is the retention and expansion of Kansas industry in
a context of rapid technological change and markets.

In principle, it is not imperative that these Centers be anchored at a
college or university. Although the technical capacity is weak or
nonexistent at many, the participation and sponsorship of most Kansas
institutions is 1likely because most are actively involved in providing
management-related assistance in some form or other. It could be expected
however, that Pittsburg State University and the Kansas College of
Technology would take lead roles in the development of the Regional Centers
in their region and the networking of technical and management services.

A comprehensive Regional Technical Service Center program would embrace

the following elements:

1s technical consulting services;

25 assistance in evaluating competitive ability and need;

3. assistance in identifying and applying appropriate new
technologies;

b development of particular assistance capabilities for selected

technologies and regional industries;

5t provision of information and data services through networking and
links with research institutions;

[ assistance in business, finance and management through network
access and consulting services; and

T provision of education and information regarding modern
manufacturing techniques and concepts such as total quality
control, inventory control, and CAD-CAM.

These services would be provided by experienced in-house professional staff

on a fee basis where appropriate (possibly graduated by firm size) and by
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networking a pool of specialized business and manufacturing consultants,
both academic and non-academic.

The state would, through KTEC, provide sufficient core funding to
underpin the basic organization infrastructure. Each Regional Center would
be expected to generate matching funds through a combination of regional
industry sponsorship (as distinct from individual firm memberships), fees
for services, and other sources (e.g. federal, foundation, in-kind space).
Initial full year state funding for each Regional Center would need to be a
minimum of $250,000 to support three or more professional staff.

Each Regional Technical Service Center would operate on a regional
basis, on a partnership and networked basis, and focus on its regional
specific needs. Inter-region networking and cooperation to achieve economies
of scale for certain activities (e.g. workshops) and complementary services
(e.g., types of expertise) would be imperative. Indeed all RTS Centers will
need to be networked among themselves, to the other technology levels, as
well as to the labyrinth of economic development organizations in their
region and the state (e.g., KDOC regional offices, CDCs, SBDCs, seed capital
funds, etc.). In the ultimate, the number of RTSCs to be formed will depend
upon the willingness of the parties to support their establishment. The

number could be more or less than 6, depending upon regional support.

D. Advantages of the Proposed Model

The proposed model of technology transfer would seem to be the most
appropriate one for Kansas, and has the potential to be the most effective

in achieving economic development goals of business development, retention
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and expansion. The model has been developed with full recognition of (1) the

nature,

character, and needs of the state's economy, its private sector, and

its institutions of higher education, and (2) of the lessons from other

state’'s recent and extensive experience in technology transfer.

The following factors have been particularly important in formulating

this model:

1s

The approach is consistent and compatible with the basic thrust of
the state's economic development strategy. It constitutes a
specific investment in innovation and entrepreneurship, a key
foundation underlying economic growth. It is specifically focused
upon enhancing the retention of our existing industry and start-
up firms within the state. The locus of activity and creativity
will be at the grassroots level--at the firm, community and
institution level.

The model is responsive to the nature and needs of the private
sector in Kansas. The primary interface will be with small- to
medium-size firms. The predominant orientation will be towards the
manufacturing sector which has experienced severe competitive
problems and is in serious need of assistance and support. The
regional structure will serve the scattered and often rural
location of Kansas industry by helping nonmetropolitan
manufacturers to overcome barriers to technoleogy change and by
facilitating entrepreneurship in rural locations. Overall, the
effect will be to make the state more attractive to technology-
based industry and to broaden the state's economic base.

The approach is comprehensive in that it responds to all levels of
need by creating mechanisms at three distinct levels of technology
transfer, namely basic research leading to ‘cutting edge’
commercialization, ‘state-of-the-art’ applied research and
technology development, and ‘off-the-shelf’ technical assistance.
The multi-level mechanisms recognize the long-term, medium-term
and short-term or immediate-time dimensions of research,
development, and technical assistance respectively, as well as the
independent importance of each technology level.

The separate mechanisms of Centers of Excellence for basic
research, Advanced Technology Centers to broker joint R&D, and
Regional Technical Service Centers to provide immediate technical
assistance also ensures that each dimension of technology transfer
and liaison and its component Centers have the opportunity to
develop creatively to the fullest potential. Where technology
dimensions have been combined in other states, the propensity is,
because of different cultural values, for the higher level (e.g.
R&D) to dominate the lower level (e.g., technical assistance) and

144



for the latter to receive a lower priority (or to even be
disdained). At the same time, the proposed mechanisms would not
operate independently of each other. On the contrary, it is
essential that they function as interwoven parts of the whole in
an interdependent manner.

A further advantage of having multi-level Centers is that the
higher education institutions and their faculty are involved only
at levels appropriate to their mission, interests and
capabilities. For example, faculty at the research universities
have the capacity to participate in basic research and problem
solving at the ‘state of the art’ level, while faculty at other
institutions and professional practitioners are better suited in
general to hands-on, day-to-day forms of interaction and
assistance. This model minimizes the dilemma and distorting con-
sequences of expecting institutions and their faculty to engage
in economic development activities for which they are neither
suited nor interested. On the other hand, the distinction between
technology levels is not without overlap. Hence one could envision
considerable cross-sponsorship and networking among the
mechanisms. For example, PSU, with pockets of technology develop-
ment capability could choose to link to an ATC through co-sponsor-
ship. Similarly the research institutions could link to the
Regional Technical Service Centers in their region on a similar
basis. Again, WSU, on the basis of its existing Center, may seek a
primary involvement at all three levels, and propose particular
linkage arrangements suitable to this involvement. It is
recommended that KTEC encourage creative proposals that will
recognize the diversity of circumstances associated with the
implementation of the proposed model, but do so in adherence to
the important principles outlined in this proposal.

Given a dearth of alternative sources to draw upon, this model
does engage the higher education resource to the extent of its
capability. There is no alternative resource in the state to
underpin technology development. With this model, all institutions
can participate in a manner consistent with their respective
missions and capabilities. Overall coordination under the KTEC
umbrella (Figure 15) and the implementation of a networking system
will improve cocoperation among institutions and provide state-wide
capacity to respond to any need, whatever its nature and the
location of the firm.

The consortium approach to Center sponsorship, the matching
requirement for state funds, and the non-profit corporation form
of organization are all designed to ensure the broadest participa-
tion of the private sector and to ensure that the technology
transfer program is, first and foremost, market-driven to serve
economic development objectives. It is perceived that higher
education institutions have more to gain in the long run from this
form of market-driven, joint partnership than they would from an
education-driven program.
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8. Relative to the alternatives, this is a low cost model. Full year
funding by the state for a minimum threshold program would be
about $M2.9, and apportioned as follows:

Advanced Technology Centers 3 @ $300,000 $M0.9

Regional Technical Service
Centers 6 @ $250,000 $M1.5
Educational Support Programs 8M0.5
(see below) SM2.9

For purposes of contrast, Pennsylvania allocated $M10 for its nine
new industrial resource centers (analogous to the proposed
Regional Technical Service Centers) in FY90. The average annual
allocation of Ohio to its advanced technology centers (these
combine our concepts of Centers of Excellence and proposed
Advanced Technology Centers) is around $M2 each.

9. While modest in size, this program should be cost effective and
have a broader ranging impact than would occur otherwise. The
approach is analogous to a balanced portfolio of investments and
risk minimization for a sound return as opposed to a higher risk
(albeit potentially higher return) strategy of concentrating all
funding on one dimension or another, such as gambling on
commercialization by funding only basic research in the Centers of
Excellence, or only serving lower technical needs by funding
multiple Regional Technical Service Centers.

10. This model can be implemented relatively quickly. It has the
capacity to produce immediate, visible results through RTSCs,
while the less politically sustainable medium- and longer-term
activities of the ATCs and Centers of Excellence attain productive
levels of achievement. Through networking, it is a statewide
program in structure and operation.

In summary, the proposed Kansas program will have these virtues. It is
consistent with the state's development strategy of supporting internal
business retention and formation, and focuses where the need is greatest,
namely existing small- to medium-size firms and start-up firms. It is
comprehensive since it is designed to respond to needs at all technology
levels. Yet, through its multi-level approach, research, development, and
assistance programs will have full opportunity for success. The program

involves the higher education institutions, a key resource for the state,

and does so at levels appropriate to their mission and capacities. The
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broadest possible private sector participation is encouraged through
consortia sponsorship, matching, and private-public control to ensure a
market-driven program. It is a relatively cheap, cost-effective, and action
oriented program; the resources are committed to "hands-on" activity, not
"bricks and mortar,” and it can be implemented quickly. It is a statewide
program; any firm with a problem should be able to secure appropriate

assistance from the networked system.

E. Educational and Other Support Programs of 'Uriliversity—lnduatry Liaison
It has been stressed above that the basic technology transfer model
must be linked, if not integrated into, the broader array of economic
development initiatives, such as seed and venture capital funds, incubator
development, loan programs, and the SBDCs. In the same vein, there are a set
of activities of a complementary nature that, if nourished at moderate cost,
could be very productive in enhancing the basic program proposed above.
Putting it succinctly, many firms have management or technical
problems, and are neither aware that they have the problems, nor that
potential solutions exist. Many firms have simple information needs that
could be met from existing resources if creative access mechanisms were
developed. At the same time, our institutions have generic capabilities
(such as libraries, instrumentation, and continuing education) and generic
needs (such as opportunities for hands-on experience for faculty and
graduate students) that could be tapped to respond to business needs, to

mutual benefit.
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Given the considerable diversity of approach in other states and
abroad, the following activities would seem to have the greatest potential
for Kansas:

1 Technical and Resource Information Services

In the broadest sense, the library system of Kansas constitutes an
important information resource for economic development. The libraries at
Regents institutions have the capacity to serve the scientific, technical,
and management information needs of Kansas industry.

Technical information service programs have been developed at numerous
academic institutions in other states. The successful programs at Purdue
University and Pennsylvania State University involve dial-up access search
of on-line library catalogs and information databases. They also provide
assistance from information specialists when firms need to identify the
information for a particular technical or management-related problem. The
response is often immediate through electronic link or prompt through
printed material. A service of this nature based initially at the research
libraries could be developed over time with a relatively modest annual
investment by the state and the institutions.

KTEC has provided funding for the first two years development of the
Kansas Technology Resource (KTR) DataBase System by Kansas State
University. This project involves the development of a computerized
inventory of faculty expertise and other resources at Kansas universities
and related private sector capacity, that can support economic development
in Kansas. This database will constitute an important and integral component
of the networking that needs to be developed to underpin an effective

technology transfer program.
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2 Industrial Associates Programs

This mechanism for transferring knowledge and fostering academic
communication in areas of science, technology, and management has been quite
common at American and foreign universities. The objective is to nurture
contact between industry and academic researchers. Activities range from
periodic joint meetings for the exchange of ideas, personnel exchange,
short-term visits to laboratories, equipment sharing and access, joint
symposia and seminars, and faculty supervised graduate student research
projects. Indiana University's Partners in Applied Research Program, which
matches business’ need for information with faculty expertise on a low cost,
no overhead basis, is an example of a recent innovative response in this
sphere. Kansas institutions have little tradition in this area, although
growing instances of interaction of this nature are now occurring. This
needs to be encouraged and facilitated by KTEC, although the primary impetus
must necessarily come from the institutions themselves.

3. Management Development Infrastructure

Many technically competent firms falter, or barely survive, because of
an inability to recognize and deal with management-related problems. This is
particularly true with respect to many small- to medium-sized firms, the
backbone of Kansas industry as indicated in the surveys of Kansas industry
conducted for this study. The proposed technology transfer centers (ATC and
RTSC) would have a mandate and organizational component to respond to
management as well as technical problems. However they will not address the
crucial questions of how the intrinsic management competence of Kansas
industry, its responsiveness to change, and its awareness of improved

techniques are enhanced over time.
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The long-term need for competent management is served by the primary
mission of our business schools to educate and train professional managers
at the entry level, although it is an open question as to how well this is
done for smaller enterprises. For the medium term however, the availability
of programs in the state appears to be limited, relative to the need in
general and to that of small- to medium-size firm managers in particular.

This inadequacy is largely due to lack of funding, and not commitment.
For example, both KU and KSU business schools have been endeavoring to
establish formal centers that would focus on production quality,
productivity, and competitiveness issues, through research and management
education in this critical sphere of business operation. The competitive
environment makes it imperative, and not just desirable, that modern
management techniques such as statistical quality control be pervasive in
Kansas industry. The same argument holds in such diverse areas as marketing,
human resource management, strategic planning, and financial management. It
is recommended that state funds be used specifically to underpin as well as
to leverage a threshold level of involvement of institutions in management
development.

4. Institutional Support

This study does not purport to identify all the innovative initiatives
that have occurred in higher education throughout the U.S. in recent years.
However, the array is impressive. At a minimum, institutional response
would seem to be highly desirable in two further areas:

a) creating the mechanisms and associated procedures so industry

could readily access, on a fee basis where appropriate, university

resources such as computer capacity, libraries, databases, and
testing instrumentation; and
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b) creating the mechanisms that encourage, rather than discourage,
the commercialization process of faculty basic research, through
for example support for incubator development and the provision
of patent assistance.

The lack of patent assistance is a major barrier to the
commercialization of faculty basic research. It is recommended that the
state implement a model along the following lines to alleviate this problem.

A full-time Patent Agent could be employed by KTEC and housed at KTEC
or at one of the Advanced Technology Centers. This individual would serve to
do all the work on patenting up to filing for a patent. At this point the
services for a specialized lawyer would be secured and the Patent Agent
would be responsible for employing and paying for this legal service. Once
the patent was filed the Patent Agent would take on the responsibility for
pursuing the commercialization of the patent with preference for working
within Kansas.

Resources necessary for these functions would require an annual budget
of about $200,000 a year. This would include the salary of the full-time
patent agent, secretarial and hourly assistance, funds for searches, funds
for lawyer fees and other operating expenses. After a few years it might be

expected that income from successful patent ventures would be returned to

help finance this activity and/or expanded activity levels.

State funding of §$500,000 for these complementary activities would
ensure a significant impact on technology transfer and industry liaison in

Kansas.
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Development of technical and resource information $150,000
services and networking capacity (excluding the
KTR data base system as it is already funded)

Management development ubfrastructure $150,000
Patent assistance $200,000

§500§000

F. Timing of Implementation and Budget Implications

Table 65 presents how this proposed technology transfer program could
be implemented. During the first year of funding (FY 90) all three Advanced
Technology Centers (ATCs) would receive seed money of $100,000 each and as
many as four Regional Technical Service Centers (RTSCs) started with
$100,000 each. Other support programs would receive $125,000 for partial
implementation. A total of $825,000 would be needed during FY 90.

During FY 91, all three ATCs and the four RTSCs would be fully
implemented, and an additional two RTSCs would be provided with start-up
funds. Support program funding would increase to $300,000. FY 91 funding
would total $M2.2. By FY 92, all programs would be fully implemented,
bringing the total allocation for FY 92 to $M2.9.

Table 65

Technology Transfer Program:
Full Year Funding for a Minimum Threshold Program

Year Program Stage and Number Allocation
FY90 Advanced Technology Seed money for 3
Centers at $100,000 $300,000
Regional Technical Target 4 for start- $400,000
Service Centers up at $100,000
Support Programs Partial implementation §$125,000
§825,000
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FY91 Advanced Technology

Centers

Regional Technical
Service Centers

Support Programs

FY92 Advanced Technology
Centers

Regional Technical
Service Centers

Support Programs

Full implementation
for 3 at $300,000

Full implementation

$900,000

for first 4 at $200,000

and start-up for 2
more at $100,000

$1,000,000

Partial implementation $300,000

Full year funding
for 3 at $300,000

Full year funding
for 6 at $250,000

Full year funding
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APPENDIX A

Survey of Kansas Manufacturers

Survey of Kansas Advanced Technology Firms
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Survey of Kansas Manufacturers

ID CODE#
1. Demographic (Teave blank)

If your firm is part of a larger corporation, answer questions as they pertain to your plant only.

Q-1 How many years has the firm been in operation in Kansas?

Q-2 What is the major product or service provided by your firm?

Q-3 Do you consider your firm or product to be classified as technology driven or "Advanced
Technology?" (Circle number for your response).

b YES
2. NO

Q-4 How would you rate the overall level of technology used by your firm? (Circle number)

1. Cutting edge
Zs Current
3. Traditional

1I. Current Problems
Q-5 Rate the severity of the following problems for the firm at this time. (Circle number)

Severity:
PRODUCTS, PROCESSES, MARKETS No problem Minor Moderate Major

Analyzing markets 2 3
Developing new products

Planning marketing strategy

Upgrading current products/services

Adopting existing technology

Developing new or improving existing technology
Process control

~NOY O B W N
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FINANCIAL

8. Obtaining financing 1 2 3 4
9. Obtaining, implementing, managing accounting & 1 2 3 4
control systems

MANAGEMENT/ORGANIZATIONAL

10. Coping with government regulations

11. Preparation, use, update of a business plan
12. Setting and implementing goals

13. Finding qualified employees

14. Managing personnel

15. Systems maintenance

— e e e
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Q-6

Q-8

Q-9

Q10

Q11

Q12

Q13

Q14

ITI. Sales and Asset History

What were your total sales/revenue in 19877 (estimates acceptable)

[

Over the last five years, have the firm's total annual sales/revenue: (Circle number)

1s Increased

2. Decreased

3. Shown no change
4.  Other

What percentage of the firm's gross income was devoted to research and development in 19877 (Mark
0 if none)
%

1V. Employment
How many full-time equivalent employees does the firm currently employ?
What percentage of your workforce is:

Clerical

Data processors
Technicians
Scientists and engineers
Business/management personnel
General labor
Other (specify)

NOY U B W N e
o W el e e

Has locating and hiring individuals with critical skills or training been a major problem for the
firm?
1. YES
2 NO

If YES, what types of skills, training, or education critical to the firm are the most difficult
to find?

Has upgrading skills or retraining of current employees been a major problem for the firm?
(Circle number)
1. YES
2 NO

If YES, what types of skill upgrading or retraining are most difficult to find?




Q15 How much did your firm spend in 1987 on employee training?

Don't know $

Q16 What percentage of the training budget was spent on

% supervisory/managerial employees
% nonsupervisory/nonmanagerial employees
Don't know

Q17 In the past five years, has your firm ever used customized training courses? (Circle number)

l. YES
2. NO

Q18 If YES, what type(s) of institution did you work through? (Circle all that apply)

State university
Community college
Area Technical Vocational School
Kansas College of Technology
Private institution (specify)
Other

h U B W N e

Q19 How would you rate the quality of the training? (Circle number)

1.  Good

2. Average

3.  Poor

4, Don't know

Q20 How will changing technology affect the skill requirements of those you employ over the next five
years? (Circle number)

Workers will need higher level of skills

Workers will need a broader variety of skills

Workers will need the same skills they currently have
Don't know

oW N e
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V. Technology

Q21 In the next five years, what is your estimate of the impact of technology on the firm in the
following areas: (Circle number)

Great Considerable Some Little None Don't Know

Processes and process control 1 2 3 4 5 6
Products 1 2 3 4 5 6
Materials 1 2 3 4 5 6
Information needs 1 2 3 q 5 6
Employee skill level 1 2 3 4 8 6



Q22 what are your firm's source(s) of information on NEW and EXISTING technology? (Circle all that

apply) Have no source

Sources within the company
Equipment manufacturers
Trade associations

Sales representatives
Universities and colleges
Magazines/journals
Consultants

Private laboratories
Government laboratories
Other (specify)

— = W0 00 ~N O U B W
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Q23 Are your present sources for science and technology information adequate for you to be competitive
and to innovate? (Circle number)

l«. YES
2. NO

Q24 Mark the source(s) your firm will maintain or would like to establish in the future to improve
access to information regarding scientific and technological changes and advances. (Circle all
that apply)

Sources within the company

Equipment manufacturers

Trade associations

Sales representatives

Universities and colleges

Magazines/journals

Consultants

Private laboratories

Government laboratories

0. Other (Specify)

— W0 00 ~N O U W N

Q25 Mark your firm's source(s) of information on NEW or SPECIALIZED MANAGEMENT PRACTICES. (Circle all
that apply)

Have no source

Sources within the company

Trade associations

Universities and colleges

Magazines/journals

Consultants

Other (Specify)

~N o Ul BWw N

026 Mark the source(s) that your firm will maintain or would like to establish in the future to
improve access to information regarding business management practices. (Circle all that apply)

1. Sources within the company
2. Trade associations

3.  Universities and college
4, Magazines/journals

5. Consultants

6.

Other (Specify)




Qz7 Has your firm ever gained information on or access to new or existing technology or to new
management practices through contacts, cooperative activities, etc. with other businesses? (Circle
number)

1. YES
2. NO

VI. Technological Changes
Q28 What changes are taking place in your INDUSTRY today? (Circle all that apply)

Technology

No major change

CAD (Computer aided design)

CAM (Computer aided manufacturing)

CIM (Computer integrated manufacturing)
CAE (Computer aided engineering)

FMS (Flexible manufacturing systems)
Robotics

Automated materials handling

Other (Specify)
0. Don't know

_ O 00 ~N YU B W RN e
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Technical systems
11. No major change
12. Total quality control
13. Statistical process control
14. Just-in-time production methods
15. Zero defect planning
16. Computerized accounting systems
17. Other (Specify)
18. Don't know

Human systems
19. No major change
20. MWork cells
21. Self-managing teams
22. Higher levels of decision making at shop floor level
23. Other
24. Don't know

Q29 What changes has the firm made in the last five years? (Circle all that apply)

Technology

No major change
CAD (Computer aided design)

CAM (Computer aided manufacturing)

CIM (Computer integrated manufacturing)
CAE (Computer aided engineering)

FMS (Flexible manufacturing systems)
Robotics

Automated materials handling

Other (specify)
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Q30

Q31

Q32

Q33

Technical systems

10. No major change
11. Total quality control
12. Statistical process control

13, Just-

14. Zero

in-time production methods
defect planning

15. Computerized accounting systems

16. Other (specify)

Human systems

17. No major change

18. Work

19. Self-

cells
managing teams

20. Higher levels of decision making at shop floor level

21. Other (specify)

What is your firm's ability to predict or anticipate technological change in your industry?

(Circle number)

N B W RN

Excellent
Good

Fair

Can't predict
NA

What is the primary source of information you use in predicting or anticipating technological

change in your industry?

— W 00 N YU BWw N
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0.

In the next five years,
(Circle number)

(5 0 I~ P I AN

Over the past 5 years
systems?

(Circle number)

Sources within the company
Equipment manufacturers
Trade associations

Sales representatives
Universities and colleges
Magazines/journals
Consultants

Private laboratories
Government laboratories
Other (specify)

how likely is your firm to make changes in the technologies it uses?

Very likely
Somewhat 1ikely
Somewhat unlikely
Very unlikely

Not Tlikely

did the firm discontinue use of any form of technology or technical

YES
NO



Q34 If YES, what type?

Why?

Q35 Has any technology or technical system been identified as potentially valuable for the firm but
not been adopted?

1. YES
2. NO

Q36 If YES, what type?

Why not adopted?

Q37 What are the barriers to introducing new or existing technology or technical systems into the
firm? (Circle all that apply)

No barriers
Lack of engineers

Lack of skilled workers

Lack of technical expertise
Lack of technical information
Lack of financial resources
Lack of managerial commitment
Risk too high
Other (specify)

O 00 N O U & W N —
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Q38 How can barriers to introducing new or existing technology or technical systems into the firm be
overcome?



VII. Academic Linkages

Q39 Rate your Tevel of familiarity with Kansas' postsecondary educational institutions. (circle
number)

Level of Familiarity
Very Considerable Some None

1. Emporia State 1 2 3 4
2. Fort Hays 1 2 3
3. Kansas State 1 2 3 4
4. University of Kansas 1 2 3 4
5. Pittsburg State 1 2 3 4
6. Wichita State 1 2 3 4
7. Kansas College of Technology i 2 3 4
(formerly Kans.Tech.lInst.)

8. Washburn 2 3 4
9. Other comm. coll. (specify) 1 .2 3 4
10.Tech./Voc. school (specify) 1 2 3 4
11.Private institution (specify)

1 2 3 4
12.0ther (specify) 1 2 3 4

Q40 How familiar are you with resources listed below that academic institutions do or could offer
business and industry? (circle number)
Level of Familiarity
Very Considerable Some None

Faculty technology/technical consultation
Management development training

Availability of labs/equipment
Business/managerial assistance

Science & technology research

Technical training or workers

Libraries (general, science, engineering, etc.)
Computer searches/networking

Proposal preparation assistance

W 00~ O U0 B N
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Q41 In the past five years, has the firm used the services of any state university, community college,
or vocational/technical school? (Circle number)

1. YES
2. NO (If No, go to Q46)

Q42 Which types of TECHNICAL assistance did the firm use in the past five years? (Circle all that
apply)

Technical consultation with faculty regarding products and/or processes
Plant layout & materials handling

Product analysis/improvement

New product development

B oW N



5 Manufacturing process analysis/improvement

6 Technical research for future products or processes
7. Commercialization

8. Explanation of existing technology

9. Explanation of new technology

10. Technical training of workers

11. Library or computer searches

12. Use of scientific instruments and equipment

13. Use of computers

14, Assistance in proposal preparations

15. Other (specify)

Q43 What type of BUSINESS/MANAGERIAL assistance did the firm use in the past five years? (Circle all
that apply)

Market research & planning

Financial analysis & cost contro]
Development/management of accounting systems
Preparation & use of a business plan
Advertising & promotion

Feasibility studies

Inventory control

Personnel and organization

. Management development training

10. Use of library

11. Use of computer(s)/computer applications

12. Other (specify)

0O~ O U B W)
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Q44 With which institution(s) did you interact? (circle all that apply)

Emporia State
Fort Hays
Kansas State
University of Kansas

Pittsburg State

Wichita State

Kansas College of Technology (formerly Kans.Tech.Inst.)
Washburn

9. Community college (specify)
10. Technical/Vocational School(specify)
11. Private institution (specify)
12. Other (specify)

O~ O B W R

Q45 What were the reasons for the choice of institution(s)? (Circle all that apply)

Located close to firm

School/department has state/national reputation interest area
Knew of an individual whose expertise you could use

Institution was familiar to you (alumnae, friends attended, etc.)
Institution/department/faculty agreed to help while others didn't
Institution/department/faculty was recommended to you by others
Other (specify)

N O WU B W N -
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Q46 Why has your firm not used university and colleqe resources more? (Circle all that apply)

Do not know how to make contacts

Do not know whom to contact

Do not have time to make contacts

Tried but got no response

Problems cannot be solved by faculty (Lack of experience, expertise)
Faculty/schools seen as too out of touch with business problems
Response time is too slow

QOther (specify)

00~ Oy U B R e

Q47 Would your firm seek more assistance from state/local academic institutions if it were available?

1. MES
2. NO

Q48 How interested would your firm be in the following services? (Circle number)
Interest Leve)

Great Moderate Little None

1. Use faculty to do research and development activities

to develop new technology, products, processes, etc. 1 2 3 a
2. Use faculty to do research to develop ways to apply

existing technology to improve current products

and processes 1 2 3 4
3. Use faculty consultants to solve firm's technical

problems 1 2 3 4
4. Use faculty consultants to solve business/managerial

problems 1 2 3 4

5. Use extension agents with technical experience/expertise
to facilitate technical problem identification &

assistance 1 2 3 4
6. Use extension agents with business/managerial experience/

expertise to facilitate business/managerial problem

identification and assistance 1 2 3 4

7. Use computer linkage to university libraries for in-
formation retrieval and/or networking 1 2 3 4

8. Use labs and equipment 1 2 3 4

9. Use training programs to improve employee technical

skills 1 2 3 4
10. Use management development training 1 2 3 4
11. Other 1 2 3 4

11



Q49 Would you prefer to make your own initial contact with universities and other postsecondary
institutions, or would it be helpful to have a liaison office help you locate and contact persons
who could best solve your business and technical problems? (Circle number)

Own contacts
Liaison office
Other (specify)
Don't know

P S

Is there anything else you would Tike to tell us about your firm's needs that could be used to design
academic/industrial linkages to assist you to be competitive nationally and internationally?

Your contribution to this effort is greatly appreciated.

WHEN YOU HAVE COMPLETED THE QUESTIONNAIRE, PLEASE RETURN IN THE ENCLOSED PREPAID ENVELOPE BY DECEM-
BER 23, 1988. THANKS -- WE APPRECIATE IT.

12



Survey of Kansas Advanced Technology Firms

1. Demographic 10 Code ¢

Q]  How many years has the firm been in operation?

Q2 What {s the major product or service provided by your firm?

Q3 Do you consider your company or product to be classified as “"Advanced Technology" or technology driven?
(Circle number of your answer)

i Yes
2. Ne

Q4  How would you rate the level of technology used by your firm? (Circle number)

1. Cutting edge
2. Current
3.  Traditional

Q5 Are you the founder of the firm? (Circle number)

y {8 Yes (If Yes, go to Qfa)
2. No (If No, go to Q6b)

Q62 What was your education level
when you started the firm?
(Circle number)

Q6b If NO, when did you
join the firm?

High Schocl '
. Some college | (Go to Q8)
Associates degree !
Undergraduate degree '
Graduate degree |
Other i

[= KT I R U AN S
s s = e .

Q7 How many years had you worked |
in industries similar to that |
of your new firm prior to ]
starting the new firm? H

Q8 What is your area of expertise/training?

Q9 How would you describe the career shift you made to this firm? (Circle number)

. - School/college to new firm
Established firm to new firm

. One new firm to another new firm
Unemployment tc new firm
Retirement to new firm

Other, please specify

oUW N e
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11. Milestones

Q10 When did members of the start-up team first begin tc make major investments - personal time, personal
resources - in the new firm?

Month , Year

Q11 When was the first significant outside financial support obtained?

Month Year ;

"

Not applicable
Ql2 When did the firm receive its first sales income/revenue?
Month o YEBY
Not applicable
Ql3 When did the firm first hire anybody, full or part time? g :
Month , Year

Not applicable

111. Employment
Ql4 How many individuals do you employ currently?
Full time Part time
Q15 What percentage of your workforce is:

Clerical

Data processors
Technicians
Scientists and engineers
Business/management personnel
_____General labor

_____Other, please specify

e
—_—
—_—

1
2
3.
4,
5
6
7

Q16 Has locating and hiring individuals with critical skills or training been a major problem for the firm?

1. Yes (If yes, go to Ql6a)
2. No (I1f no, go to Q17)

Ql6a If YES, what types of skills, training, or education are the most difficult to find?

IV. Choice and Evaluation of Location

Q17 Was this firm started in this city (metro area)?

1. Yes (If yes, go to 17a)
2. No (If no, go to 17b)



Ql7a If yes, what were the most important reasons for starting this firm in this city?

Ql7b If no, why did you relocate to this city?

Q18 Listed below are issues often considered when choosing the area in which to locate a firm. Please rate
how important each issue is or was in the choice of your firm's location to this city. (Circle number
in scale at left). In addition, rate your satisfaction with your firm's current location as it relates
to each issue. (Circle number in scale at right)

LOCATION DECISION: CURRENT LOCATION:
LEVEL OF IMPORTANCE LEVEL OF SATISFACTION
0 1 2 3 1. Availability of professional science and technology staff 1 2 3 WA
0 1 2 3 2. Availability of professional business staff 1 2 3 KA
0 1 2 3 3. Availability of technical staff 1 2 3 KA
0 1 2 3 4. Education and training opportunities for professional staff 1 2 3 NA
0 1 2 3 5. Education and training opportunities for technical staff 1 2 3 NA
0 1 2 3 6. Access to research and development facilities 1 2 3 NA
0 1 2 3 7. Access to consumers 1 2 3 NA
0 1 2 3 8. Access to suppliers of production equipment 1 2 3 KA
0 1 2 3 9. Access to suppliers of raw materials and component parts 1 2 3 NA
0 L 2 2 10 Access to business support services (financial, legal, etc) 1 2 3 NA
0 1 2 3 1} P Local government support for business 1 2 3 KA
0 1. 2 3 12.  Access to seed capital for initial development 1 2 3 NA
0 1. 2 3 13.  Access to venture capital for commercialization 1 2 3 WA
0 1 2 3 14,  Access to operating capital 1 2 3 NA
0 1 2 3 15. Taxes on business income & property 1 2 3 KA
0 1. 2 3 16. Building space avaijlability 1 2 3 NA
0 1. 2 23 17. Building space expenditures (rent, etc.) 1 2 3 NA
0 1. 2 3 18. Access to airports 1 2 3 NA
0 1. 2 3 19.  Access to interstate highway networks 1 2 3 NA
0 1 2 3 20. Infrastructure (roads, water, sewers, etc.) 1 2 3 NA

¥. Sales and Asset Information

Q19 What were your total sales/revenues in 19877 (estimates acceptable)

b Total

Q20 Approximately what percentage of sales were in:

1. Kansas %

2. Adjacent states %
(CO,NB,MO,0K)

3. The rest of the U.S. %

4, Qutside the U.S. %

TOTAL 100%



Q21 Approximately what percentage of sales were in your city?

022 What was the 1987 year-end total net asset value

023_ What percent of the firm's gross income was devoted to Research and Development?

Q24 How severe were the following problems as the firm was

VI. Start-up Problems

development phase? (Circle number)

A. Products Processes and Markets

5
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Analyzing markets

Developing new products and/or services
Planning market strategy
Commercialization of product

Process development and control

B. Financial

6.

7
8.
9.

Obtaining financing

Establishing a banking relationship
Developing/managing an accounting and control system
Obtaining insurance

C. Management/Organizational

10.
1i.
1
13:
14,
15.
16.
17.

Coping with government regulations

Preparation/use of a business plan

Setting and implementing goals

Finding qualified managers and executives

Finding qualified technical and professional staff
Finding other qualified employees

Managing personnel

Systems maintenance

D. Selecting/Developing a Location

18.
19.
20.
21.

Identifying/selecting a suitable site
Locating suitable rental space

Access to customers, clients

Access to suppliers, vendors

VI1. Start-up Assistance

being established

NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

H

SEVERITY
Y
1 2 3
1 2 3
1 2 3
1 2 3
1 2 3
12 3
1 2 3
L 2 3
12 3
12 3
1 2 3
12 3
12 3
1 2 3
1 2 3
1 2 3
12 3
1 2 3
1 2 3
1 2 3
12 3

or

Major
Problew

E B Y

A - P

R R

during

its

early

A business incubator is generally understood to be a facility with adaptable space which can be leased by
small businesses typically on flexible terms and with affordable rents. Support services and business
development services, such as financing, marketing, and management are available and shared by the tenants
of the facility. The basic purpose in formulating an incubator is to enhance the chance for survival of

young business.



Q25 wWas a small business incubator facility available in your area during your start-up phase? (Circle
number)
1. VYes (If yes, go to Q26a)
2. No  (If no, go to Q26b)

Q26a 1f YES, did you use it? Q26b  If NO, would you have considered using an incubator

1
'
1. Yes g incubator facility had one been available in your
2. No (If no, why not?) H area?
i 1. Yes
' 2. No

3. Don't know

Q27 1f no cost or low cost assistance were available and accessible during your firm's early development
phases, which of the following services would you have used? Circle 0 if you would NOT have used that
service, 1f you WOULD have used the service, rate how beneficial {t would have been by circling a
number (1=Slightly beneficial; 2=Moderately beneficial; 3=Very beneficial; &-Extremely beneficial)

Would
Mot Would Use:
Use: Level of benefit

1. Access to technical consultants (e.g. university faculty,
other specialists) regarding: Slight Mod. Very Extreme

la. products and/or manufacturing processes 0 1 2 3 4

1b. new product development, including technical research 0 1 2 3 4

1c. commercialization of products 0 1 2 3 4

1d. product analysis/improvement 0 1 ) 3 4

le. new or existing technology transfer 0 1 2 3 4

1f. preparation of grant proposals (e.g., SBIR) 0 1 2 3 4

1g. other, please specify 0 1 2 3 4

0 1 2 3 4

2. Access to scientific instruments and equipment 0 1 2 3 4

3. Access to high-powered computers 0 ) 2 3 4

4, Access to library or computer searches 0 1 2 3 4
5. Access to business/managerial professionals regarding:

Ga. starting a business 0 1 2 3 4

5b. market research and planning 0 1 2 3 4

5c. preparation and use of a business plan 0 1 2 3 4

§d. financial planning/management 0 1 2 3 4

Se. advertising and promotion 0 1 2 3 4

5f. inventory control 0 1 2 3 4

59. personnel management 0 1 2 3 4

5h. other, please specify 0 1 2 3 ‘

6. Access to other professionals regarding:
6a. legal services

o
—
~n

6b. insurance services 0 1 2 3 4
6c. other, please specify 0 1 2 3 4
7. Access to general office services 0 1 ¢ 3 4
8. Other, please specify 0 1 2 3 4




VIII. Future Plans
Q28 What are your business plans for the next 2-3 years? (Circle all that apply.)

No major changes

Development of new products

Change mix of products or services
Significant increase in employees
Significant decrease in employees
Spin off new firm(s)

Sell the firm

Don't know

0~ O U B W R e

Q29 Has, this firm already spun off any new firms?

1. Yes Q29a 1f YES, how many?
Z. No

Q30 If you were to start a new business, rate how interested you would be in using an incubater facility?
(Circle number)

Very interested Not interested

1 2 3 4 5

IX. Technology

Q31 What are your firm's source(s) of information on current technological developments? (Circle all that
apply)

Have no source

Sources within the company
Equipment manufacturers
Trade associations

Sales representatives
Universities and colleges
Magazines/journals
Consultants

. Private laboratories

0. Government laboratories
1. Other (specify)

= = YO 00 N OY U BN

Q32 Are your present sources for science and technology information adequate for you to be competitive and
to innovate? (Circle number)

1. YES
4 NO



Q33

Q34

Q35

Q36

Q37

Q38

Mark your firm's source(s) of information on current management practices. (Circle all that apply)

Have no source
Sources within the company
Trade associations
Universities and colleges
Magazines/journals
Consultants
Other (Specify)

~Nh U B W N e

Are your present sources for business/management practices information adequate?

1. YES
2. N0

X. Technological Changes
What is your firm's ability to predict technological change in your industry? (Circle number)

Excellent
Good

Fair

Can't predict
NA

L I R P N R

In the next five years, how likely is your firm to make changes in the technologies it uses? (Circle
number)

Very likely

Somewhat 1ikely

Somewhat unlikely

Very unlikely

Not likely

(5 LI S PR X
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Has any technology or technical system been identified as potentially valuable for the firm but not
been adopted?

L. XES
2. NO

If YES, what type?

Why not adopted?




Q39 Wwhat are the barriers to introducing new or existing technology or technical systems into the firm?

Q40

4l

Q42

Q43

Q44

(Circle all that apply)

No barriers
Lack of engineers

Lack of skilled workers

Lack of technical expertise
Lack of technical information
Lack of financial resources
Lack of managerial commitment
Risk too high
Other (specify)

O 00~ Oh U B W) o

How can barriers to introducing new or existing technology or technical systems into the firm be
overcome?

X1. Academic Linkages

In the past five years, has the firm used the services of any non-Kansas university, community college,
or vocational/technical school? (Circle number)

1. YES
2. NO

If yes, was this because the services needed were not available from Kansas institutions?

1. Yes
2 No

In the past five years, has the firm used the services of any Kansas university, community college, or
vocational/technical school? (Circle number)

1.  YES
2. NO (If No, go to Q48)

Which types of TECHNICAL assistance did the firm use from Kansas universities and colleges in the past
five years? (Circle all that apply)

Technical consultation with faculty regarding products and/or processes
Plant layout & materials handling

Product analysis/improvement

New product development

Manufacturing process analysis/improvement

Technical research for future products or processes

Commercialization

Explanation of existing technology

. Explanation of new technology

0. Technical training of workers

— w0 0 ~NOh U B W o
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11. Library or computer searches

12. Use of scientific instruments and equipment
13. Use of computers

14. Assistance in proposal preparations

15. Joint research
16. Other (specify)

Q45 What type of BUSINESS/MANAGERIAL assistance did the firm use from Kansas universities and colleges in
the past five years? (Circle all that apply)

Market research § planning

Financial analysis & cost control
Development/management of accounting systems
Preparation & use of a business plan

Advertising & promction .
Feasibility studies i
Inventory control

Personnel and organization

§.  Management development training

10. Use of library

11. Use of computer(s)/computer applications

12. Production management

13. Other (specify)

00 ~d h U B W) e

Q46 With which institution(s) did you interact? (circle 21l that apply)

Emporia State University

Fort Hays University

Kansas State University

University of Kansas

Pittsburg State University

Wichita State University

Kansas College of Technology (formerly Kansas Technical Institute)
Washburn University

9. Community college (specify)
10. Technical/Vocational School(specify)
11. Private institution (specify)
12. Other (specify)

00~ O U B W R e

Q47 What were the reasons for the choice of institution(s)? (Circle all that apply)

Located close to firm

School/department has state/national reputation interest area
Knew of an individual whose expertise you could use

Institution was familiar to you (alumnae, friends attended, etc.)
Institution/department/faculty agreed to help while others didn't
Institution/department/faculty was recommended to you by others
Other (specify)

Ny U B W) e
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Q48 Why has your firm not used university and college resources more? (Circle all that apply)

Q49

Q50

Q50

1. Do -not know how to make contacts

2. Do not know whom to contact

3. Do not have time to make contacts

4. Tried but got no response

5. Problems cannot be solved by faculty (lack of experience, expertise)

6.  Faculty/schools seen as too out of touch with business problems

7.  Response time is too slow

8. Other (specify)
Would your firm seek more assistance from state/local academic institutions if it were available?

1. YES
2. NO
How interested would your firm be in the following services? (Circle number)
Interest Leve!
Great Moderate Little None
Research and development activities to develop new
technology, products, processes. etc, 1 2 3 4
Access to state-of-the-art science and technology to
improve current products and processes 1 2 3 4
Access to technical expertise to facilitate technical
problem identification & assistance 1 2 3 4
Access to business/managerial expertise to facilitate
business/managerial problem identification & assistance | 2 3 4
Computer access to university libraries for information
retrieval and/or networking 1 2 3 4
Access to labs and equipment 1 2 3 4
Access to training programs to improve employee
technical skills 1 2 3 4
Access to management development training 1 2 3 4
Other 1 2 3 4
A

Would you prefer to make your own initial contact with universities and other postsecondary

institutions, or would it be helpful to have a Yiaison office help you locate and contact persons who
could best solve your business and technical problems? (Circle number)

Own contacts
Liaison office
Other (specify)
Don't know

B W R s
« e s

Is there anything else you would like to tell us about your firm's needs that could be used to design
academic/industrial linkages to assist you to be competitive nationally and internationally?

Your contribution to this effort is greatly appreciated.
Please insert in envelope provided and return by December 12, 1988.
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