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Wednesday, October 7

Chairperson Wysong called the meeting of the Special Committee on the Kansas Technology
Enterprise Corporation (KTEC) to order at 9:00 a.m. on October 7, 2009. After introductions of the
Committee’s members and staff, the Chairperson explained that the Special Committee’s purpose,
as charged by the Legislative Coordinating Council (LCC), was to review the most efficient structure
to create and grow Kansas enterprises through technological innovation, study the current operations
and findings of KTEC, review the recent Kansas, Inc., evaluation of KTEC, and present the Special
Committee’s findings to the LCC and the Legislature.

The Chairperson explained that on the first meeting day the Special Committee would hear
an overview of KTEC’s operations, impacts, and metrics. Then the Special Committee would hear
comments from Kansas Department of Commerce Secretary David Kerr, followed by an evaluation
from Kansas, Inc. After questions from the Committee concerning the report, KTEC would present
testimony regarding progress made on issues identified in the evaluation report. KTEC also would
brief the Committee on the status of the agency’s budgets for FYs 2010 and 2011. On the second
meeting day there would be a presentation on Technology Based Economic Development (TBED).
After the Committee’s discussion and questions, the Chairperson would offer conclusions and
recommendations for the Committee’s consideration.

The Chairperson then recognized Reed Holwegner, Kansas Legislative Research
Department, to present the history, purpose, and governance of KTEC (Attachment 1). Mr.
Holwegner stated that KTEC was created in 1986 and assumed the role of the Kansas Advance
Technology Commission that was organized within the Department of Commerce. KTEC'’s purpose
is to provide assistance to businesses in the development of new technologies that, in turn, will
create new marketable products and services. The four types of programming that KTEC
administers include:

e Research which includes six centers of excellence, state administration of the
federal Experimental Program to Stimulate Competitive Research (EPSCoR), an
the STAR Fund; -

e Business assistance which includes eight regional business incubators and two
statewide assistance programs, Network Kansas and the Mid-America
Manufacturing Technology Center (MAMTC);

® [nvestment programs which includes Direct Investments, Angel Networks, and
Angels Tax Credit; and

e Entrepreneur development which inciudes the PIPELINE Program.
KTEC is governed by a board of 20 directors that includes the Governor or (at the Governor's

discretion) the Secretary of the Department of Commerce, the Secretary of the Department of
Agriculture, four leaders of the Legislature (or their designees), four members of the private sector
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appointed by the legislative leaders, and the remaining ten members are appointed by the Governor
with six from the private sector and four representing higher education institutions.

Mr. Holwegner concluded his remarks by noting that each Committee member was provided
by Kansas, Inc. with a bound hard copy of the KTEC evaluation, thanking Mr. Stan Ahlerich,
President of Kansas, Inc., for his cooperation (Attachment 2). There were no questions for Mr.
Holwegner.

The Chairperson recognized Mr. Kyle Elliott, Chairman of the KTEC Board of Directors
(Attachment 3). Mr. Elliott stated that a majority of the testimony to be heard would revolve around
the importance of TBED, specifically what Kansas is doing in this field and how Kansas can
maximize its effort. KTEC encourages the development of innovative companies through an
integrated set of technical, financial, and business development tools. KTEC programs do not create
jobs; that is the responsibility of the companies that are served. Issues raised by the evaluation have
been addressed by the KTEC Board with needed changes. According to Mr. Elliott, the KTEC Board

is now highly engaged and has a promising strategy underway. There were no questions for Mr.
Elliott.

The Chairperson recognized Mr. Kevin Carr, Interim CEQ, KTEC. Mr. Carr started his
testimony by explaining the importance of technology entrepreneurism (Attachment 4).
Entrepreneurial growth companies are responsible for 67.0 percent of new jobs. Those new jobs
often pay twice the average salary of non-technology jobs. Technology entrepreneurism can reduce
the “brain drain” effect when young, educated people leave their home state for greater opportunities
elsewhere. Such entrepreneurism also can diversify the state’s tax base.

Mr. Carr explained that rapid growth “gazelle” companies account for 80.0 percent of new
jobs. A gazelie company is defined as one that has an annual sales revenue of 20.0 percent or more
for four consecutive years. The 2008 State New Economy Index has ranked Kansas as being eighth
in the nation for gazelle jobs. The national technology trade association TechAmerica has ranked
Kansas as being first in the nation for the growth of high-tech jobs in 2009. PricewaterhouseCoopers
and the National Venture Capital Association recently ranked Kansas as being thirteenth in the
nation for venture capital investments for the number of investments made.

Mr. Carr explained the various metrics that are used by KTEC to measure the activity and
outcomes of those companies that are assisted. Metrics data are recorded for a minimum of five
years following assistance.

Mr. Carr then introduced Ms. Jan Srack, CEO, Matrix Electronic Measuring Data, Salina,
Kansas, to provide an example of how KTEC support has benefitted an entrepreneur. Ms. Srack
explained the creation of her company, its financial projections, and KTEC’s involvement (Page 10
of Attachment 4). Ms. Srack patented a wand which measures auto bodies in need of repair.

A Committee member asked how the wand worked. Ms. Srack replied that the sensors on
the end of the wand, in effect, capture images similar to a pair of eyes. The image is then compared
to factory specifications to determine repair estimates.

A Committee member asked how much a wand unit costs. Ms. Srack replied that the cost
was approximately $28,000.

Mr. Carr provided another example of KTEC's involvement by explaining the support given
to CritiTech, a bioscience firm that creates various nano-particles. The nano-particles are used for
drug delivery into the patient, device coating, and drug development for cancer and diabetes. Along
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with the support of the Lawrence Entrepreneur Center, CritiTech received angel investments and
direct KTEC investments of $400,000 from 2001 to 2006. To date, CritiTech has been able to raise
$6.3 million in capital. There have been ovarian cancer trials since 2008, and clinical trials for a renal
cancer drug are planned for 2010. In 2007 CritiTech had revenue of $500,000 and employed four

people; in 2009 the company has estimated it will have revenue of $2.0 million and employ 13
people.

Mr. Carr then explained the research grant programs that are administered by KTEC.
EPSCoR is a federal program aimed at improving the competitiveness of academic research in
states that have not historically fared well in obtaining federal research funds. Through EPSCoR,
small state grants can leverage much larger federal grants for advanced research at doctoral
granting universities. Federal research partners include the Departments of Defense and Energy,
the Environmental Protection Agency, the National Aeronautic Space Administration (NASA), and
the National Science Foundation. The Strategic Technology Research (STAR) Fund is a state
extension of EPSCoR. The fund is used to support projects which may not receive EPSCoR funding
but have the potential to attract other federal or private industry research grants and to create
commercial growth in the state. Mr. Carr provided the Special Committee with data concerning the
number of new jobs created and additional research moneys provided by the federal government
and industry through EPSCoR and STAR Fund research. Mr. Carr noted that approximately half of
the grants awarded by KTEC are through EPSCoR.

A Committee member asked how states qualified for EPSCoR funding. Mr. Carr replied that
each of the above mentioned agencies set aside a small percentage of their budget for those states
that have been determined by formulas as not having received their fair share of research funding.

Mr. Carr then explained the five centers of excellence that are operational in the state. Each
center is affiliated with a university in the state and has its own technology specialization. The
centers conduct innovative research and provide technical assistance for client companies. Mr. Carr
explained the amount of funding awarded to the centers, the number of jobs created or saved,
revenues, and capital investments for each center from 2007 to 2009. He added that the KTEC

Board has recently decided to award such funding in the future on a project basis, rather than on a
fixed cost method.

A Committee member asked if Kansas was getting more research funding because of KTEC.

Mr. Carr estimated that between 30 percent to 50 percent of federal funding could be attributable to
KTEC involvement.

Mr. Carr continued with his testimony by describing the entrepreneurial centers. There are
seven entrepreneurial centers in the state that are focused on supporting high-tech start-up
companies. These companies may arise from either the entrepreneurial community or technology
patents created by state universities. For each entrepreneurial center Mr. Carr listed the funding,
the jobs created or saved, revenues, and investment capital.

A Committee member then asked about jobs being saved. Mr. Carr replied that most saved
jobs could be found in manufacturing; he added that there is some judgment involved when
analyzing the number of jobs saved.

A Committee member asked if the state had, in effect, a return on investment and if it
included tax credits in its calculation. Mr. Carr said there was no return on investment calculation.
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The Special Committee requested Mr. Carr provide a breakdown of KTEC'’s contribution to
the entrepreneurial centers and the centers of excellence that compares total funding with
contributions from industry and other sources.

Mr. Carr then explained KTEC’s PIPELINE program. The program is designed to identify
technology entrepreneurs who have a high potential for success. Those individuals are then given
a year-long fellowship that matches them with training, mentors, and other resources. There were
no questions regarding the PIPELINE program.

Mr. Carr explained the investment programs at KTEC. The direct investments that KTEC
makes in new and existing small businesses are at the pre-venture capital stage because private
equity is usually not available at this point. The purpose of such financing is to buffer the risk that
small companies incur when developing innovative products. This should give the Kansas economy
a broader spectrum of potential high growth companies. KTEC is also the administrative agency for
the state’s Angel Tax Credit. The tax credit promotes investing into early-stage companies and
reducing the risk to the investor.

Mr. Carr then explained the MAMTC. The nonprofit corporation is a subsidiary of KTEC,
established to assist Kansas' small and mid-sized manufacturers. It is funded by KTEC, the federal
government, and clientfees. MAMTC operates the Kansas Innovation Marketplace which is only one
of four state sites in the National Innovation Marketplace. MAMTC trains academics, inventors, and
entrepreneurs to be able to relate their technology to the business sector. MAMTC also can connect
suppliers with new manufacturers in different industries, thus allowing suppliers to diversify and grow.
Ms. Sandy Johnson, MAMTC, answered general questions from Committee members.

Mr. Carr then introduced Miriam Ubben, President, Science and Information Technology
Association of Kansas (SITAKS) (Attachment 5). Ms. Ubben explained that SITAKS is the trade
organization for software and IT companies in Kansas; it was created with initial support of KTEC
since there was no such entity in the state. Ms. Ubben explained there are 3,200 software and IT
companies in Kansas which employ over 58,000 workers. It has been estimated that these
companies contribute more than $4.2 million to local economies. Currently software and IT
companies pay 91.0 percent more than the state average wage. SITAKS members are reporting
growth in 2009 and continue to hire workers. Ms. Ubben concluded her testimony by explaining
SITAKS' legislative platform for the 2010 Session. The Committee had no questions for Ms. Ubben.

Mr. Carr then provided the Committee with the breakdown of funding for the entrepreneurial
centers and the centers of excellence that was previously requested (Attachment 6).

Mr. Carr concluded his prepared testimony by explaining that after the evaluation was
released, KTEC's staff began to look outside of the organization to see which entities were providing
what sort of economic development services. Mr. Carr provided the Committee with a matrix of
various technology-based economic development programs (page 19 of Attachment 4) that are
provided by various state agencies and others, including KTEC, the Kansas Bioscience Authority,
the Department of Commerce, Network Kansas, and the Kansas Small Business Development
Center. He noted that all entities facilitate access to state resources, but each entity is providing
access to different types and sizes of businesses. Mr. Carr identified areas of overlap between
KTEC and the Bioscience Authority in the areas of capital investment and capital assistance.

A Committee member asked how and when the duplication of services with the Bioscience
Authority would end. Mr. Carr replied that there would be better coordination with the Bioscience
Authority in the future, and KTEC would begin to cease its duplication of effort by the start of the next
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fiscal year. Previous investment commitments would continue as stipulated in previous agreements,
but new ones would be conducted by the Bioscience Authority.

As there were no further questions of Mr. Carr, the Chairperson recognized David Kerr,
Secretary, Department of Commerce, for comments. Secretary Kerr stated the Commerce
Department has a number of tools to use, but there is a shortfall regarding small businesses and
rural areas. He went on to say that if businesses can generate new jobs and withholding taxes, then
the Commerce Department can help. KTEC, he said, filled an economic development gap by
helping start-up companies.

A Committee member asked who helps small businesses in rural areas of the state.
Secretary Kerr replied that the newly created Office of Rural Opportunity within the Department of
Commerce indirectly assists businesses.

A Committee member asked where the Rural Opportunity Office was located. Secretary Kerr
replied that it is organized within the Rural Development Division of the Commerce Department and
has locations at four local community colleges across the state. The Rural Opportunity Office

provides planning support to rural communities. It does not provide financial incentives to rural and
small businesses.

A Committee member then asked if there was a one-stop shop for businesses. Secretary
Kerr said no; rather, each of the entities listed in KTEC’s matrix tries to direct the business or
entrepreneur to the right program and service provider.

As there were no more questions or further discussion, the Special Committee received
testimony on the evaluation report. The Chairperson recognized Stan Ahlerich, President of Kansas,
Inc., who stated the study attempted to address three questions:

e |s KTEC adhering to its statutory obligations;
e Has KTEC initiated its statutorily defined programs and initiatives; and
e \What has been the outcome of the KTEC investments?

Mr. Ahlerich then introduced Lee Lewellen of Thomas P. Miller and Associates, Greenfield,
Indiana, who conducted the KTEC evaluation (Attachment 7). Mr. Lewellen explained the evaluation
process; it included 90 interviews with select stakeholders of KTEC. The evaluators analyzed
previous reports that were conducted on KTEC, as well as the agency’s annual reports. Data
compiled by the Association of University Technology Managers, the State Science and Technology
Institute, and the Kauffman Foundation were used in the analysis.

According to Mr. Lewellen, KTEC used its influence to expand the role of universities to
include economic development activities. KTEC had significant participation in the development of
the Kansas Economic Growth Act of 2004 and in the creation of the Kansas Bioscience Authority.
The agency has realized a return on investment for several Kansas companies. KTEC successfully
recruited several promising technology companies to Kansas. The agency has increased interaction
between members and affiliates of the Kansas TBED community. Mr. Lewellen also pointed out that
the metrics used to gauge performance have been disappointing, inconsistent, or misleading. He

also observed that financial support for organizations seems to be based upon political or geographic
balance, rather than merit.

Mr. Lewellen said there were several common themes that could be identified from the
interviews. KTEC was viewed as being either a successful hub for TBED or as an enigmatic
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organization. Past and current board members expressed views that they were often left out of the
decision-making process. With regard to technology centers and centers of excellence, respondents
could not readily identify specific technology areas in which KTEC was operating. Respondents
suggested that agriculture-based technology could be a unique opportunity in Kansas; KTEC could
provide a platform for cross-technology collaboration. Program participants generally held KTEC
in high regards, especially those who received a PIPELINE fellowship. Entrepreneurs who received
angel investments were positive about the process used to validate the business. Venture capitalists
perceived KTEC's support for a given business or entrepreneur as a stamp of approval.
Respondents believed that KTEC has provided Kansas with a technology edge by gathering
entrepreneurial information and by matching businesses with researchers; however, respondents
could not readily articulate successful metrics by which to judge KTEC’s operations. Respondents
did not view KTEC's procedures as being transparent. Views were expressed that there was a lack
of communication with outside groups, such as legislators.

Mr. Lewellen classified KTEC’s programs into three phases: idea and product information,
business formation, and equity investment. Idea and product information is carried out at
universities. Business formation focuses on incubators and entrepreneurs, and equity investments
are conducted by KTEC directly and by angel investors.

In the first phase of university programs, KTEC supports the five centers of excellence. Each
center of excellence does not perform equally well. High-performing centers show a pattern of
increased contributions from private industry as a percentage of the centers’ operating budgets, in
which case, KTEC’s contribution appeared to be only marginally significant. When comparing
EPSCoR funding with state STAR funding, it appeared that STAR-funded projects were able to
leverage more research moneys than EPSCoR projects. Mr. Lewellen said there needed to be a
way to address underperforming centers.

In the second phase intellectual property is transformed into a commercialized product or
service. Mr. Lewellen noted that while resources associated with the incubator program are typically
located on campuses and have close ties with university personnel, the client population is more
heavily comprised of non-academic entrepreneurs. The other part of the second phase is the
PIPELINE program, which is entering its third year of operation. Itis a unique program in the country
that provides generous support for recipients. Mr. Lewellen suggested that the program be
expanded to include more entrepreneurs. It would be preferable for PIPELINE to identify outcomes
rather than fellowship activities, but Mr. Lewellen also stated that it is difficult to measure the future
impact that PIPELINE entrepreneurs would have on the Kansas economy.

In the third phase, Mr. Lewellen noted that KTEC's investment strategy has changed from
one of giving loans and grants to royalty and equity positions. Investments are made through two
state funds, the Applied Research Matching Fund and the Technology Commercialization Seed
Fund. Companies in which KTEC invests are held by KTEC’s wholly owned subsidiary, KTEC
Holdings, until the company exits the portfolio via trade sale, acquisition, initial public offer, or
liquidation of assets and termination. As of March 2009, KTEC's portfolio stood at $9.147 million
with equity in 45 active companies; investments were made between 1997 and December 2008.
Beginning in 2002, the number of investments per year has not exceeded 13 companies. Earnings
realized through KTEC Holdings are used to augment these investment funds. The other part of the
third phase is the Angel Investor Tax Credit program. Since the program’s inception in 2004, it has
qualified 40 companies for angel investment.

Mr. Lewellen then went through a series of national surveys that compared Kansas TBED
with neighboring states.



-8 - ’ g

Mr. Lewellen concluded that Kansas needs a focal point for entrepreneurs and innovators.
KTEC could do more to build an entrepreneurial climate in the state, especially by promoting cross-
technology innovation and facilitating the commercialization of university research. He further stated
that KTEC needs a clear vision of its role in building a successful Kansas economy. Metrics need
to be clearly established and regularly measured. The agency, he said, needs more consistent
guidance which should be given by the board members.

Mr. Lewellen recommended that KTEC should identify unique technology clusters around
which the innovation economy can grow. A clear set of metrics needs to be established for KTEC:
metric data then needs to be maintained. Annual reports should be made available through the
KTEC website. He further recommended that the board of directors take a stronger decision-making
role in the operations of the agency.

A Committee member asked what other states are doing with patents derived from university
research. Mr. Lewellen said that colleges have to balance the need of publishing academic research

with the desire for patents. Academic research is public in nature, while patents have proprietary
rights.

A Committee member commented that there should be a clarification of acronyms and
abbreviations used when discussing TBED policy. She also observed that it appears there is no set
standard by which to measure economic development success. The Senator then asked about the
funding received by centers of excellence. Mr. Lewellen said that state funds are used to obtain
additional funding, or to “leverage,” from federal or private grants.

A Committee member asked if KTEC and the Department of Commerce were competing to
serve the same clients. Mr. Lewellen stated that the two agencies work in a parallel collaboration,
serving two different markets.

The Chairperson then cailed on Mr. Carr to explain KTEC's response to Kansas Inc.’s
evaluation report (Attachment 8). Mr. Carr stated that KTEC appreciates the positive recognition
noted in the report and has taken measures to deal with the identified issues. [n particular, he
responded to the following critiques:

e KTEC should continue to identify unique technology clusters in Kansas
around which the innovations economy can be built.

KTEC formed a strategic planning task force in June 2009 that is comprised of
Board members and staff. The task force identified cluster development as one
of four areas for the agency to focus. KTEC has started to evaluate resources
within Kansas to identify the technology clusters that should be supported. In
September, KTEC started to evaluate the centers of excellence to determine how
each center will be aligned with KTEC in the future.

e KTEC needs to establish a clear and uniform set of metrics, collect and
maintain information that supports these metrics, and regularly report
progress. Metrics should reflect outcomes rather than activities.

KTEC recognizes there is room forimprovement in reporting metrics to the Board.
To that end, metrics are to be reviewed annually in detail at the Board meeting

immediately following the survey process. Mr. Carr provided the metrics that are
to be used for each program area.
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In order to better serve stakeholders and foster a more entrepreneurial
culture in Kansas, KTEC should post all annual reports, schedules,
minutes, and other documents online.

Since April 2009, KTEC has posted all annual reports, the last three years of
minutes, and future schedules on the agency’s website. KTEC and the other
economic development agencies have collaborated to develop a matrix that
should improve the understanding of how all agencies work together to provide
economic development.

KTEC needs mechanisms in place to assure that the Board of directors is
fulfilling its fiduciary role and is operating in accordance to statute.

KTEC surveyed all Board members prior to the June meeting to ensure their
needs were understood and being met. Deficiencies that were raised were
addressed prior to the September Board meeting. From now on, the Board will
be surveyed biennially to discern its decision-making needs. KTEC developed
an intranet website that Board members can access. Board members now sit on
each KTEC Committee.

Provide thorough and adequate information to the Board well in advance
of Board meetings.

All KTEC materials that require the Board’s approval are posted to the intranet
site a minimum of two days in advance of each meeting.

Maintain the integrity of the Board nomination and selection process.

KTEC notes that the process is controlled by the Legislature and the Governor,

and no specific problems relating to the nomination process were cited in the
report.

Build the Board’s capacity to ensure that the entrepreneurs, technology

experts, intellectual property attorneys, and financial experts are
represented on the Board.

The KTEC Board is comprised of members with the expertise specified by
statute. The charter of KTEC’s Investment Committee was amended in June to
include term limits for members. Five new members have been added to the
Committee since May 2009. The current Committee includes four Board
members.

Work with existing companies to identify “orphan” technologies and

identify persons that could develop those technologies to the proof-of-
concept stage.

KTEC's Proof of Concept Program has been in existence for two years. KTEC
has funded projects at universities in the state totaling over $100,000.

Leverage existing entrepreneurship programs and consider extending the
PIPELINE Program to meet the needs of entrepreneurs at different stages
of development.
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KTEC will continue to evaluate services that enhance entrepreneur development.

PIPELINE has begun to extend its offering to other entrepreneurs and high school
students.

The Chairperson then called on Kenneth Frahm, a former KTEC Investment Committee
member, who served for 12 years (Attachment 9). Mr. Frahm offered his observations about the
KTEC organization and its process. He toid the story of how the bio tech firm Edenspace moved to
Kansas due to KTEC investment. There were no questions for Mr. Frahm.

The Chairperson then called on Joel Wiggins, President of the Enterprise Center of Johnson
County. Mr. Wiggins stated that KTEC provides a competitive advantage to Kansas. There were no
questions for Mr. Wiggins.

The Chairperson noted that written testimony in support of KTEC was provided by Wally
Kearns, State Director of the Kansas Small Business Development Center (Attachment 10), and

Steve Radley, Director of the Kansas Center for Entrepreneurship (DBA Network Kansas)
(Attachment 11).

The Chairperson recessed the Special Committee until 9:00 a.m. on October 8.

Thursday, October 8

Upon calling the meeting to order, the Chairperson announced that the Special Committee
would begin with a presentation on TBED, followed by preliminary discussions and questions
regarding the recommendations the Committee will be making.

The Chairperson then recognized Mr. Ahlerich, who discussed the process used to develop
the latest strategic economic plan for the state. He then proceeded to explain the economic
landscape in the state. Kansas has a mature economy with a commodity base. Those who sell
commodities are “price takers” rather than “price setters,” which leads to a diminishing margin of
profit. Kansas also has a manufacturing sector, Mr. Ahlerich said, with many businesses employing
fewer than 50 employees. Over the last several decades, low-paying manufacturing jobs have been
relocated off-shore. Mr. Ahlerich stated that Kansas is in competition with those other states in the
middle of the country that could be classified as “fly-over” states.

Mr. Ahlerich then introduced Dr. Art Hall, Executive Director of the Center for Applied
Economics at the KU School of Business (Attachments 12 and 13). Dr. Hall stated that TBED is
primarily an urban phenomenon where both the volume of entrepreneurial activities and population
density matter. Kansas has a disadvantage in both categories except for in the Kansas City and
Wichita areas. He offered indexed data comparing high-tech business growth for the United States,
the plains states, and Kansas. Since the start of 1990 to the end of the first quarter of 2008, Kansas
has had a higher rate of growth than the plains states and the country. He added that most of this
growth has occurred around Kansas City, and Wichita accounts for 17.0 percent of the growth.

Dr. Hall continued that at any one time, 10.0 percent to 15.0 percent of businesses in Kansas
are new, and about the same percentage of businesses are dying. He observed that nobody really
knows when or how TBED initiatives will work, but this economic churning process—over time—will
lead to increased productivity that then will build societal prosperity. Dr. Hall stated that the
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challenge is to be willing to let go of old jobs and industries in order to get there. Universities can
simulate the necessary entrepreneurial activities and population densities. He suggested that the
state’s goal should be to grow out of the EPSCoR program and be in the top half of research states.

Dr. Hall observed that while KTEC has had some successes, the agency has taken a role
of picking winners and losers, similar to how a venture capitalist firm would operate. TBED success
should be measured in terms of productivity, capital investment (especially in manufacturing), the
gross number of business starts, federal research funding, and private industry research and
development funding. He concluded his testimony with the following recommendations:

e Build world-class discovery platforms to simulate across Kansas the “knowledge
spillover,” collaboration, and increased opportunity awareness that comes from
urban density.

e Link state research and development support more tightly to the acquisition of
federal research and development funding and strive to increase the number of
Kansas-based researchers competing for all manners of federal funding related
to scientific research and engineering.

e The State of Kansas should maximize the resources directed to building the
research infrastructure and collaborative business environment related to
technology-based economic development and minimize the resources directed
to investments in individual business ventures.

® |everage the network of regional technology centers (business incubators) to
help build more volume and more critical mass.

A Committee member asked if tech companies relocate to another state. Dr. Hall replied that
such businesses rarely leave the geographic area where they start.

A Committee member asked what impact the Internet has on TBED. Dr. Hall stated that the
Internet has become a “driver” for such economic development. Businesses start locally, and
interpersonal interactions are valuable for business start-ups.

A Committee member commented that the state has incentives to bring out-of-state
businesses into Kansas, but not as many incentives to develop businesses already in the state. He
asked Dr. Hall how the Committee should look at businesses within Kansas. Dr. Hall replied that
every business matters and should be viewed in terms of supporting economic growth, not just
technology-based start-up companies.

A Committee member asked Dr. Hall how the state could promote an entrepreneurial climate
with limited resources. Dr. Hall said there needs to be increased research funding at the universities,
especially for the basic research and applied research categories. This can lead to matching funds
from the federal government and the private sector.

A Committee member asked how foreign jobs could be enticed to move to Kansas. Dr. Hall
replied that if the state focuses upon making a rich economic environment for entrepreneurial growth,
such jobs could be attracted to Kansas.

A Committee member expressed concern that the state may be missing the opportunity to
expand TBED into other regions of the state.
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A Committee member asked Dr. Hall how the state could keep identified clusters of economic

growth. Dr. Hall said that it would be possible by following his previously mentioned first
recommendation.

A Committee member asked Dr. Hall to compare his first recommendation with the actions
proposed by KTEC. Dr. Hall said that he generally concurs with KTEC’s proposals.

A Committee member asked how the state could reduce the drain of young people to other
areas of the country. Dr. Hall suggested that the academic tenure system for higher education
should not be abolished; rather, a parallel system should be created that encourages economic
development. This would be an incentive for some young people to stay in the state.

There were no further questions for Dr. Hall.

The Chairperson then asked the three members of the Committee, Senators McGinn and
Holland and Representative Gatewood, who are also members of the KTEC Board, if they noticed
any changes to the agency after the evaluation report was released.

As a KTEC Board member for nine years, Representative Gatewood stated there was a night
and day difference in the agency’s operations, especially with improvements in communications
between Board members and staff. He was glad to receive the evaluation because it made the
Board make strategic changes. Representative Gatewood believed that Dr. Hall’s first and second
recommendations had been addressed by the KTEC Board’s task force; he added that he

commends the cooperation between the Department of Commerce and KTEC. In his opinion, KTEC
should be allowed to set its course.

Senator McGinn was appointed recently to the Board. She noticed improvements since the
Board’s June meeting. Now Board members receive information ahead of time. In her opinion the
KTEC Board is not a rubber stamp board; she stated that KTEC should continue to stand alone
because otherwise, its programming may get lost in another agency.

Senator Holland concurred with the sentiments expressed. He also recommended allowing
KTEC's process to go through.

CONCLUSIONS AND RECOMMENDATIONS

After a short break, the Special Committee began discussing its conclusions and
recommendations. Senator Wysong suggested several items for the members’ consideration. After

discussion, the following points were approved by general consensus to be included in the Special
Committee’s interim report.

e The Special Committee concludes that the Kansas Technology Enterprise
Corporation (KTEC) is a viable entity to the State of Kansas and serves a specific
purpose that the Department of Commerce and other economic development
entities do not. KTEC needs to remain a stand-alone state agency.

® Due to the 2009 evaluation report performed by Kansas, Inc., KTEC took major
steps in restructuring its own leadership, and its board of directors made
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significant operational changes. The Special Committee recommends that the
KTEC Board remain informed and engaged in all KTEC activities.

e The 2009 evaluation report made several recommendations. KTEC
representatives detailed their acceptance of these recommendations and have
begun to implement changes (See Attachment 8). The Special Committee
commends KTEC’s Board and revised leadership for implementing these
recommendations.

® The Special Committee looked at duplication of efforts for the state’s economic
development policies and programs. It found there were two areas that KTEC
was duplicating efforts with the Kansas Bioscience Authority. KTEC has agreed
that by the start of the next fiscal year, the agency will begin to vacate direct
investments in the bioscience arena and end any duplication where possible.

® The Special Committee recommends that the Legislature reconsider its current
policy on the Angel Tax Credit and the 10.0 percent “carry forward” position. This
cap discourages investment when it is most needed.

e The Special Committee recommends that the state’s policies shouid consider and
help foster the growth of jobs and economic development.

e After listening to the TBED presentation by Dr. Art Hall and the ensuing
discussion, the Special Committee recommends that KTEC take the four
recommendations from that presentation and reconsider its investment strategy
(See Attachment 12). There are many needs for economic development in the
State of Kansas. KTEC needs to address its investment strategy fully. By
implementing the recommendations found in the TBED evaluation, KTEC will
become much more successful.

® The Special Committee recognizes KTEC's recent actions are awork in progress.
The Committee recommends that KTEC report its progress on an annual basis
to the Senate Committees on Commerce and Ways and Means; the House
Committees on Economic Development and Appropriations; and the Joint
Committee on Economic Development.

e Finally, the Special Committee expresses its gratitude to Kansas, Inc., for its work
and presentations.

Prepared by Margaret Cianciarulo
Edited by Reed Holwegner

Approved by Committee on:

January 8, 2010
(Date)

50188~(1/13/10{3:19PM})
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October 5, 2009

To: Special Committee on KTEC -~ ST AR S A ‘~;, S
From: Reed Holwegner, Research Analyst /ﬂ/

Re: History, Purpose, and Governance of KTEC

This memorandum provrdes a brlef overwew of the history, purpose, and governance of the
Kansas Technology Enterprise Corporation (KTEC). The agency was created in 1986 after
legislation was recommended by the Joint Legislative Commission on Economic Development.
- KTEC assumed the role of the Kansas Advanced Technology Commission that was organized
within the Department of Commerce. 2

The purpose of KTEC is to provide assistance to businesses in the development of new
technologies that, in turn, will create new marketable products and services. In 1992 KTEC was
authorized by statute to establish wholly-owned subsidiaries. The types of programming
administered can be classified into the areas of research, business assistance, investment
programs, and. entrepreneur development....The programming included-in.each-area-is outlined
below: .

. Research

A. Six Centers of Excellence:

1. The Advanced Manufacturing Institute, affiliated with Kansas State University, assists
companies, entrepreneurs, and academic researchers to develop new technologies and
products.

2. The Biotechnology Innovation & Optimization (BIO) Center, affiliated with the University
of Kansas, works to move technology derived from pharmaceutical and biomedical
research to the private sector.

3. The Grain, Research, Analysis, Industry, Nutrition, Security (GRAINS) Center, affiliated
with Kansas State University, conducts research and education for the grain industry
to ensure safety and competitiveness.

. 4. The Information and Telecommunication Technology Center, affiliated with the
§ University of Kansas, is focused on |T economic development.

5. The Polymer Research Center, affiliated with Pittsburg State University, provides
research and technical assistance for the design, testing, and development of polymers,
plastics, and wood product.

8. The National Institute for Aviation Research (NIAR), affiliated with Wichita State

University, provides research, training, and product development for the aviation
industry.

" B. The Experimental Program to Stimulate Competitive Research (EPSCoR) Program is
attempts to improve the ability of dertain states that have had a historical disadvantage in
competing for federal research funding. KTEC administers the program for the state by
providing state matching funds. Federal research partners include the Departments of

HA\O2clerical ANALY STS\RLH\50038.wpd Special Interim Committee on KTEC
Date: October 7, 2009
Attachment 1
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Energy and Defense, the Environmental Protection Agency, NASA, the National Science
Foundation, and the National Institute of Health.

C. The STAR Fund is designed to expand university research in Kansas, using federal and
private sector funding, in order to produce sustainable innovations that will help to diversify
Kansas industry. '

ll. Business Assistance  ,:i& -

A. Business Assistance Incubators are partnerships between the public and private sector that
are designed to assist emerging companies and fransfer new technologies to the
marketplace. There are eight regional business incubators located in Great Bend,
Hutchinson, Kansas City, Lawrence (2 incubators), Manhattan, Pitisburg, and Wichita.
There are also two statewide business assistance organizations, Network Kansas and
MAMTC.

B. ‘Mid-America Manufacturing Technology Center (MAMTC) helps small and-medium sized
manufacturers by assisting-the in modeérnizing their operations and ‘business practices.
Receiving partial funding from the federal government, MAMTC may providé support to
either individual or groups of manufacturers.

[, Investment Programs-

A. Direct Investments.- /é‘ach year KTEC invests approximately:«$1.5 millioq in early stage
companies that have'the potential to create high-paying jobs in the state. :

B. Angel Networks. Three regional networks (Midwest Venture Alliance, Séutheast Kansas
Venture Alliance, and Mid-America Angels) provide forums for entrepreneurs and investors
to connect with one another. :

C. Angels Tax Credit. KTEC administers this state income tax credit that is made available
to individual investors that have been willing to provide seed capital for emerging innovative
businesses in Kansas. ' ’

IV. Entrepreneur Development

A. PIPELINE is the state’s entrepreneur fellowship progran‘z;;,‘\Entrepreneurs are identified to
spend a year receiving expert assistance with their businesses. They receive educatign,
a mentor, and opportunities to network with other entrepreneurs and business people

KTEC is governed by a board of directors. In 1986 the size of the board was set at fifteen
members including the- Governor and the four legislative leaders from the majority and minority
caucus groups of the House and Senate The remaining ten board members were appointed by
the Governor subject to Senate confirmation. Today there are twenty members on the board which
include:

1.4
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e The Governor or, at the Governor's discretion, the secretary of department of
commerce;

e The secretary of the department of agriculture;

e Four members of the Legislature including the speaker of the house, the house
minority leader, the president of the senate, and the senate minority leader; each
legislative leader, at their discretion, may appoint a replacement member based
upon their respective committee assignment;

e Four members from the private sector who are appointed by the above-named
legislative leaders who are known for their expertise in the Kansas economy; and

e Tenmembers appointed by the governor, with six from the private sector and four

representing higher education institutions.

Appointed members are subject to Senate confirmation.

H:\02¢lerical\ANALYSTS\RLH\50038.wpd
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Preface

By statute, Kansas, Inc. has three core missions: economic development strategic planning, research and
evaluation. While each component is important on its own merits, when combined as a homogeneous
function, the value of Kansas, Inc.’s overall mission can be leveraged to provide fundamental policies
and recommendations to ensure the state’s ongoing strategic competitiveness for economic growth.
The vision of Kansas, Inc., as designed by the Governor and Legislature, is to provide long-term vision
and continuity as related to the state’s “business plan,” in the ever-changing arena defined as economic
development.

Over the last several years, Kansas, Inc. has generated numerous research reports on a variety of topics
that provided the foundation for the state’s subsequent economic development strategic plan. Kansas,
Inc. has also completed evaluations of the Kansas Department of Commerce, NetWork Kansas, Kansas
Bioscience Authority, and now the Kansas Technology Enterprise Corporation. The methodical process
of evaluating state agencies tasked with economic development has provided an understanding of the
value brought forth with these initiatives while operating in an environment of limited resources.

Given the complexity of technology-based economic development, Kansas, Inc. designed the scope of
this evaluation to be flexible and responsive to the needs of both KTEC and its stakeholders. Through
this process, Kansas, Inc. utilized the services of Thomas P. Miller and Associates (TPMA), a nationally
recognized firm with a long and rich history of partnering with regions, cities, counties and states in
developing sustainable business plans and strategies to execute those plans. Kansas, Inc. commends the
efforts of both TPMA and KTEC to provide meaningful information to decision-makers.

This evaluation is not a financial audit of KTEC, rather, a Kansas, Inc. evaluation, by design, provides a
holistic assessment of an economic development initiative — intended to capture the overall direction,
sustainability and success of an initiative as envisioned by its initializing statute. Thus, the evaluation
process produces dynamic input to the complex, interactive process that is government decision-
making. This process results in a source of information that can assist the decision-making and
management process for resource allocation and program improvement, while providing for overall
accountability in government. Based on this premise, this evaluation makes several well-reasoned
conclusions and recommendations that should be considered.

Stan Ahlerich
President
Kansas, Inc.




“nansas, Inc. Board of Directors

Created by the Legislature in 1986, Kansas, Inc. is an independent, objective, and non-partisan organization
designed to conduct economic development research and analysis with the goal of developing policies and
recommendations to ensure the state’s ongoing competitiveness for economic growth. To attain our mission,
Kansas, Inc. undertakes these primary activities: 1) Identifying, building, and promoting a Strategic Plan for
economic development efforts in the State of Kansas; 2) To complement the Strategic Plan, Kansas, Inc.
develops and implements a proactive and aggressive research agenda, which is used to identify and promote
sound economic development strategies and policies; 3) Through collaboration and outreach with economic
development entities and other potential partners, Kansas, Inc. conducts evaluation reviews and provides
oversight of economic development programs to benchmark development efforts in the State of Kansas.

Co-Chaired by the Governor, Kansas, Inc. is governed by a 17-member Board of Directors. Board members, as
mandated by legislation, include four members of Legislative leadership, a representative from the Board of
Regents, the Secretary of Commerce, the Commanding General of the Kansas Cavalry, a representative from
labor, and eight other members from the private sector representing key Kansas industrial sectors. Private sector
members are appointed by the Governor and confirmed by the Kansas Senate.

Through analysis and open dialogue, Kansas, Inc. identifies policy options and builds the consensus essential for
concerted action on vital economic issues. Kansas, Inc. is designed to be a public-private partnership with
expectations that state investments are leveraged with other funds to maintain a strong research portfolio.

Co-Chairs

Governor Kathleen Sebelius
Topeka

Members
Gene Argo
American Rodeo Company, Hays

Patti Bossert
Key Staffing, Topeka

Rep. Tom Burroughs
State Representative, Kansas City

Rep. Lana Gordon
State Representative, Topeka

Sen. Tom Holland
State Senator, Baldwin City

Secretary David Kerr
Kansas Department of Commerce, Topeka

Don Landoll
Kansas Cavalry, Marysville

Kansas, Inc. Staff

Stan Ahlerich Debby Fitzhugh
President Director of Operations

Donna Johnson
Pinnacle Technology, Lawrence

Wil Leiker
AFL-CIO, Topeka

Lawrence L. McCants
First National Bank, Goodland

John Pilla’
Spirit AeroSystems, Wichita

Reginald Robinson
Kansas Board of Regents, Topeka

Donald P. Schnacke
P.A., Topeka

Stephen L. Waite
Kansas Cavalry, El Dorado

Sen. David Wysong
State Senator, Mission Hills

Dan Korber
Sr. Research Analyst
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Foreword

Economic development, under the best of circumstances and during the best of times, is an often-
misunderstood concept. The idea of giving taxpayer dollars to seemingly successful, large firms that promise to
bring jobs to an area is a hard sell for many citizens and elected officials.

Complicate this misunderstanding of economic development one-hundred fold for ‘technology-based economic
development’ (TBED) where taxpayer dollars are invested in seemingly non-existent companies that may never
produce products or jobs and you have the essence of some of the discussions swirling around the Kansas
Technology Enterprise Corporation (KTEC).

As the principal standard-bearer for\technology-baseyd economic development in Kansas, KTEC has a statutorily
defined mission to foster an entrepreneurial business climate that leads to the creation of new, entrepreneurial
businesses and the research that supports that creation.

KTEC was created by the Kansas legislature over twenty years ago. During the intervening vyears, the
organization has advanced the technology discussion within Kansas. One can easily make the case, as many
stakeholders have during this evaluation that Kansas would not be as far along as it is with respect to technology
without the presence of KTEC.

Given that Kansas continues to rank in the bottom quartile of many technology-based rankings, some would
conclude that KTEC has failed. Another interpretation of these rankings is that KTEC has helped Kansas maintain
its foothold in technology-based economic development while other states have improved their position.

KTEC and Kansas may be at a crossroads with respect to technology-based economic development. Up to this
point, the discussion in Kansas has been generally about ‘technology’ and ‘entrepreneurship’ and a climate has
evolved where any technology and any entrepreneurial activity is viewed as potentially worthy of support.

The states and regions that are moving ahead of Kansas are doing so through careful focus on specific
technology clusters, with education aimed at encouraging entrepreneurs to ‘get in the game’ while also
generating political support, and through fostering an organizational infrastructure that appropriately supports
the innovation continuum from idea to Initial Public Offering (IPO).

With KTEC’s leadership and formation, the Kansas Bioscience Authority (KBA) has emerged to champion one
area of focus around life and bioscience technologies. A different model, again with KTEC support and
leadership, SITAKS (Software and information Technology Association of Kansas) has formed around the Wichita
area to coalesce software and IT engineers in the aviation industry.

An appropriate role for KTEC going forward is to serve as an identifier and convener of technology ciusters
where Kansas could emerge as a leader. It may be time for KTEC to evolve beyond a generic definition of
‘technology’ for Kansas.

Because economic development and technology-based economic development are so often misunderstood and
maligned, it is essential that a champion emerge to raise the level of sophistication of stakeholders in Kansas.
Often, the argument is made that taking time to explain TBED slows down progress in an area where speed is
critical. Yet, progress for TBED in Kansas is periodically derailed by public or political outcries questioning KTEC's
motives, process, or both.

Promoting a clearer understanding among elected officials and even KTEC stakeholders such as its own board
members may seem to be a time-consuming effort at the beginning, but helps to generate speed of
implementation later when a well-informed group of stakeholders begins to contribute positive energy to the
TBED agenda.

Finally, as we have begun to see with KBA, specific technology clusters need their own sets of experts and g ,%'
support mechanisms in place to move technology from lab to marketplace. KTEC’s role may appropriately be
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one of entrepreneur and technology champion and to take the lead in identifying technology clusters that have
potential for pre-eminence in Kansas, to convene stakeholders in those clusters, and then to help those
stakeholders organize before getting out of their way.

it may be that its time for the function and operation of KTEC to evolve to the next level in terms of advancing
innovation and commercialization in the state. Leadership in the state and on the KTEC board has a
responsibility to support focus for KTEC and to elevate it to the next level of sophistication and to establish
aggressive yet realistic expectations about what it can and should deliver for Kansas.

During these difficult economic times when states are struggling to make ends meet, economic development
activities are a popular cost-cutting target. In the case of KTEC, rolling its function into another organization or
eliminating the function altogether would force Kansas to relinquish its place in the ‘technology race’ and risk
falling further behind. Failure to support the specialized talent required to advance technology-based economic
development and failure to provide adequate resources will consign Kansas to the back of the technology pack
for many years to come.
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Section |: Executive Summary

Thomas P. Miller and Associates (TPMA) was engaged by Kansas, Inc. to conduct an objective evaluation of the
Kansas Technology Enterprise Corporation (KTEC). This study completes a series of evaluations on economic
development agencies being performed.by Kansas, Inc. Evaluations of the Department of Commerce and the
Kansas Center for Entrepreneurship (NetWork Kansas) were released in late 2007, the report on the Kansas
Bioscience Authority (KBA), in late 2008. The intent of this study is to 1) evaluate KTEC’s performance in fulfilling
its purpose and mission and 2} examine the fiscal and economic impact of KTEC programs and activities on the
state’s economy and jobs created. This study attempts to address these two themes by answering the following
three questions:

1. Is KTEC adhering to its statutory obligations?
2. Has KTEC initiated its statutorily defined programs and initiatives?
3. What have been the outcomes of the KTEC investments?

This study is not a financial audit. KTEC is audited and monitored regularly by duly qualified financial auditors.
This study is a review of the economic development impact and accomplishments of KTEC as an economic
development entity within the state of Kansas. Where necessary to evaluate financial aspects of the
organization as a matter of performance, accomplishment, or impact on the economic development of the
State, it is done so strictly from an observational position and in no way reflects a financial audit of record.

KTEC was created by the Kansas legislature in 1987 “to foster 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 including, but not limited to:

1. Existing resource-based industries of agriculture, oil, gas, coal and helium;
2. Existing advanced technology industries of aviation, pharmaceuticals, computers and electronics; and

3. Emerging industries of telecommunications, computer software, information services, and research
services®.”

The evaluation team used a number of gualitative and quantitative sources and techniques to explore KTEC's
impact on the economy of Kansas and its compliance with enabling statutes.

The evaluation process included over eighty interviews? with select stakeholders of KTEC and included former
and current board members, elected officials, state agency representatives, entrepreneurs, university officials,
former and current KTEC staff, as well as others. In general, the interviews indicated a broad range of attitudes
about KTEC, reflecting diverse opinions. Few interviewed seemed to have a broad grasp of the organization, but
rather had a unique perspective based upon his or her direct interaction with KTEC personnel, programs, and
resources.

In addition, previous reports, conducted by the Research Triangle Institute (RTl) and the state audit agency (LPA)
were examined and analyzed, as were annual reports released by KTEC and Kansas, Inc., and reports from
university and other governmental agencies. Data were examined from various national groups and agencies,
including the Association of University Technology Managers, the State Science and Technology institute, the
Kauffman Foundation, and others.

TPMA also had access to board books, including minutes from meetings and documentation about company
applications for assistance, in addition to an in-person tutorial on the recently implemented software system for
tracking client interactions and records. Due to the confidentiality agreement TPMA signed with KTEC prior to

-
174-8102; Appendix A: Statutes ﬁ / D
2 See Appendix B: interview Guide .
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reviewing company documents, and the anonymity requested by interviewees, TPMA used publicly available
references to validate statements.

Key topics include:
e KTEC's influence to expand the declared role of universities to cover economic development activities

e KTEC's significant participation in the development of the 2004 KEGA legislation and subsequent
creation of the Kansas Bioscience Authority

e KTEC's role in recruiting promising technology companies to Kansas (e.g., Deciphera in 2003, Inverseon
in 2004, Ventria in 2006, and Edenspace in 2007)

e KTEC's efforts to promote awareness about the importance of technology-based economic development
for Kansas

e Successful exits of several Kansas-based companies (realized return on investments)

e [ncreased interaction among the members and affiliates of the KTEC-technology-based economic
development (TBED) community

¢ Inconsistently, or misleading metrics upon which to gauge performance
e Continued support for organizations based on political or geographic “balance” rather than merit
e Analysis of behavior relative to statutory compliance and best business practices

e Variance in understanding TBED characteristics and KTEC's mission

Common Themes in Interviews

From November 2008 to lanuary 2009, the TPMA team conducted interviews with over 80 stakeholders that
included current and former KTEC board members, entrepreneurs who have received and who did not receive
funding, state and elected officials, former and current staff members, participants in the Pipeline program and
other stakeholders. A copy of the set of questions that were used is included as Appendix B to this report.
Interviewees were promised anonymity, so what follows is a compilation of themes derived from the interviews.

KTEC’s Role in Kansas

Not everyone seems to have a comprehensive understanding of KTEC. Many interviewees know only the aspect
of KTEC that they have directly interacted with (Pipeline, Centers of Excellence, capital) but some do not see the
‘big picture.’

One important aspect of KTEC's activities that gets lost in the shuffle is that KTEC has invested in a number of
technology-based companies and, in doing so, has contributed to keeping them within the State of Kansas. A
number of company executives noted that their companies would have left the state, but KTEC's investment
required them to stay.

KTEC has fulfilled a vital function within Kansas by working to connect and network various entrepreneurs,
venture capitalists, entrepreneur support organizations and other business support mechanisms. Many
interviewees identified KTEC as the ‘hub’ of the technology network in Kansas.

Among the overriding positive that individuals attribute to KTEC is that it provides a sense of ‘one-stop’
assistance for entrepreneurs. Because of the expertise of the staff and their extensive network, KTEC has
become the place to call for entrepreneur assistance: not that they ‘do it all’ but that they know whom to call.

2-11
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KTEC Board

Many board members who are not members of the Executive Committee or officers expressed they are only
allowed to operate in an advisory capacity. Many cited the lack of detailed board information either prior to or
during board meetings as a particularly troublesome issue.

A number of comments dealt with the conduct of the board meetings. Some respondents indicated that board
meetings seem contrived, i.e., conclusions are pre-defined and there is little or no substantive discussion during
the meetings.

Kansas’ Technology Clusters

With the emergence of the Kansas Bioscience Authority (administered by KTEC when first established) and the
industry trade groups KansasBio and SITAKS (both formed by KTEC) focus on two industry clusters in Kansas has
begun to formulate. Otherwise, few interviewees were able to identify KTEC's focus beyond ‘technology’ and
with few isolated examples could not specify areas where Kansas might develop unique intellectual and
economic assets. This may be appropriate, i.e., if KTEC operates as the foundation builder and other groups
such as KBA emerge to actualize specific industry assets out of the foundation work KTEC has started, but this
seems to be a default strategy currently.

‘Ag-bio’ or some form of agricultural-based technology was cited by a number of interviewees as a potentially

unique opportunity for Kansas that KTEC should be taking a leadership role on. Animal health and medicine was

cited as an area where Kansas, particularly the Western portion of the state, has some assets that are not being
_ sufficiently exploited.

Some interviewees also expressed optimism that KTEC could become more of a platform for cross-technology
collaboration, e.g., ag-bio and green energy, or soy technology and polymers or helping to facilitate cross
industry collaborations, i.e., composite materials from aviation with biotech applications.

KTEC Programming

Program participants are almost universally positive about the experience and support they have received
through KTEC programs. Pipeline receives very positive reviews from participants. Entrepreneurs who have
received the benefit of angel investment tax credits are positive about both the result of the process (capital)
but also the process used to validate and vet the business. Receiving a positive endorsement by KTEC, with or
without funding as a result, is perceived to be a ‘stamp of approval’ for venture capitalists.

KTEC Operations

For a variety of reasons, some interviewees referred to KTEC as a ‘black box:’ this description was used by a
finance applicant and a board member, referring to different interactions with KTEC, but referencing the same
underlying cause: procedures at KTEC are not transparent to all board members or applicants for funding. While
the use of the term “black box” was not universal, more than occasional references were made to difficulties
with getting information from KTEC or with understanding how decisions were made within the organization.

KTEC is occasionally criticized for lack of promotion and lack of marketing. This lack is interpreted in a couple of

ways: one, KTEC is too busy focusing on its mission to spend time ‘self-promoting,” or, two, KTEC leadership is

confident enough to believe that they do not have to communicate their activities to outsiders. Either way, lack

of information to the general public or even to interested stakeholders unnecessarily creates suspicion and
~conflict about KTEC's mission and progress.

A1
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Lack of communication was mentioned as a particular problem with respect to the Kansas legislature. While
legislators serve on the KTEC board, there is a concern that KTEC staff does not provide extra effort to inform,
educate, and explain KTEC's mission and progress to legislators.

KTEC Progress

A majority of interviewees indicated that without KTEC, Kansas’ present and future economic prospects would
be significantly diminished, particularly in the area of technology-based economic development. There is a
general sense that the creation of KTEC has enabled Kansas to get in and stay in the “technology game.”

Creation of the Kansas Angel Tax Credit, for which KTEC was a principal champion, is seen as a positive step for
Kansas and has provided significant capital for start-up companies in Kansas. The unique structure of the
program, a direct tax credit to the angel investor, has served to mobilize new capital in the state.

Few interviewees were able to articulate the success metrics for KTEC or whether KTEC was making measurable
progress on specific items. With regard to the ‘progress’ question, most interviewees indicated their belief that
KTEC is making progress in fostering technology business in Kansas, but were often unable to point to specific
indicators that are or could be used to measure progress. This creates an opportunity for KTEC to better
calibrate its message and make a renewed effort to increase communication to stakeholders.

Likewise, when interviewees were asked to put the mission of KTEC ‘in their own words,” almost all were able to
articulate KTEC's function of growing technology businesses in Kansas, but could not provide specific examples.

Concern is emerging about whether KTEC is providing appropriate leadership for commerciatization of university
research. Some intervieweés noted that KTEC is well positioned to serve as a convener across universities, yet
has not really taken advantage of its position to do so. For example, bringing together expertise in plastics and
bioscience could create new break-through technologies. Expertise regarding commercialization is uneven-
across the universities in the state and the learning curve is steep and expensive. Finding ways to collaborate
across universities to share expertise, experience, and even cross-pollinate research is an appropriate role for
KTEC.

A number of interviewees raised the rhetorical question about return on investment on start-up companies
versus investing the same dollars in attracting or growing existing companies. No one had or has an answer to
the question, but many interviewees were grappling with this question, particularly when they could not point
to specific tangible outcomes from KTEC. This is typical for technology-based economic development but should
be a call to KTEC stakeholders to better track and articulate RO!.

Another theme that comes across from many interviews is that KTEC is perceived as trying to be ‘all things to all
people.” in this model, there is never enough money to accomplish everything and as a result, some individuals
end up being marginally disappointed. The alternative is to focus more exclusively on some defined
opportunities and within specific industry sectors to manage expectations over the long haul and direct finite
resources to have an impact.

KTEC Structure

A simple organization chart will not describe KTEC adequately. Iits enabling statutes did not outline a
hierarchical organization, but rather, an agent for promoting change and innovation. KTEC's relatively small
staff leverages its relationships with subsidiaries and affiliates across the state to gather and broker information,
leverage state investment in TBED with external funding opportunities to match entrepreneurs and researchers,
and to encourage the forward progress of commercialization projects.

A3
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Innovation Phase | — Idea and Product Formation
University Programs

As envisioned by statutes, KTEC supports (or has helped establish) university-based Centers of Excellence. Not
all Centers of Excellence perform equaliy well. The high-performing centers show a pattern of increased
contribution from private industry as a percentage of operating budgets, making KTEC's financial participation
marginally significant. As an example, the National Institute for Aviation Research (NIAR), based at Wichita State
University, receives 41 percent of its operating budget ($35.9 million in 2008) from private industry. According
to the State Science and Technology Institute (SSTI) 2006 publications, “A Resource Guide for Technol\ogy-Based
Economic Development,” (created under the aegis of the U.S. Department of Commerce) early university-based
centers typically required a 1:1 match of private to public money. At the time of the 2006 SSTI report, that
performance benchmark had moved to 3:1 or 4:1. With another 37 percent of its operating'budget coming from

federal grants, NIAR performs at the high end for centers of excellence in the U.S..

A determination should be made about how to address underperforming centers. At some point, a decision
must be made about whether to continue funding that center, redesign the center to- make it more multi-
disciplinary or relevant to attract federal funding, or withdraw funding altogether. The latter option should not
be construed as “punishment.” Withdrawn funds would be redistributed, perhaps to start a new center in a
technology area that has more traction.

Another important component of KTEC's university pfogréms is grant making or matching. Thro,ugh the federal
Experimental Program to Stimulate Competitive Research (EPSCoR) and Kansas Strategic Technologies and
Research ‘(STAR) Fund, KTEC channels state dollars to support university proposals that require state
contributions. The STAR Fund projects tend to have a much higher leverage ratio (federal plus industry to state
dollars) than do EPSCoR projects. The pattern of leverage ratios for EPSCoR projects is encouraging since 2001.
Between 1995 and 2000, the leverage ratio ranged from 1:1 to a high of 1.7:1. Beginning in 2001, that ratio
ranged from 2.7:1 tc 9.5:1. That trend may reflect proposals that are increasingly multi-disciplinary and multi-
institutional. Encouraging that kind of cross-fertilization, both in terms of research content and research
relationships, is one of the most significant roles KTEC can play to create an innovation engine in. Kansas.

Innovation Phase !l — Business Formation
Incubators and Entrepreneurs

Business incubators also play a role in taking intellectual property (IP), often developed at a university, to the
commercialization launch point. Business assistance incubator program activities typically enter the innovation
life cycle at the commercialization stage. Although resources associated with the incubator programs are
typically based in university towns, on-campus, and have close ties with university personnel, the client
population is more heavily skewed toward non-academic entrepreneurs.

KTEC gives financial support to eight business incubators. In addition to the incubators, the Mid-America
Manufacturing Technology Center (MAMTC), a wholly owned subsidiary, also receives annual funding from the
federal National Institute of Standards and Technology (NIST) to fulfill the role of Manufacturing Extension
Partner solely focused on improving the competitiveness of small- and medium-sized manufacturing enterprises.

This financial support relationship has evolved into a more multi-directional networking and information-sharing

model. KTEC and business incubator staff benefit from regularly scheduled conference calls with center of
excellence staff to discuss emerging opportunities in research, companies, resources, market need, and funding.

These monthly calls are enhanced through Intranet postings. As with the centers of excellence, not all business
“incubators perform at equally high levels. Again, according to the best practices cited by SSTI, business sl

%'

* 2006 data, published in 2008, is the most current available data '
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incubators should not exist solely to provide discount real estate for any small business. Based on interviews
SSTi performed on behalf of the U.S. Department of Commerce: “an incubator should only be created if a clear
need, a sufficient market, and adequate resources to support the incubator have first been identified.”*

The KTEC Pipeline program is entering its third year. A unique program in the U.S., its purpose is to create a
network for innovation-based entrepreneurs in Kansas. A core feature of the program is to formulate a ‘class’ of
entrepreneurs and innovators through a series of formal and informal sessions to learn more about the business
side of product commercialization and capital financing.

A self-admittedly long-term process, it is difficult to project its future impact. Success should identify outcomes
rather than activities and be counted appropriately.

For example, four of the six investments made by KTEC in 2008 went to Pipeline program participants. The
statement can be made that four of the Pipeline participants successful raised risk capital, but if KTEC is the only
source for that capital, the measurement is an indication of program activity — not program performance.

In cases where the Pipeline participants received KTEC funding before 2004, Pipeline participation by senior
management may serve to protect and optimize that earlier investment of state funds. The proposed 2009
program budget of $437,000 is approximately one-third that proposed for equity investment in companies.
While this is a significant use of KTEC resources, the development of an active support structure for
innovation-based entrepreneurism is one key component of the regions TBED structure. The proposed 2009
program budget is approximately one-third of that proposed for equity investment in companies. This is a
significant use of KTEC resources.

The Pipeline program joins other entrepreneurship programs in and around the state, some of which are
university-based and others foundation-based. The Ewing Marion Kauffman Foundation, for example,
announced in February 2009 its $1,000,000 initiative to offer FastTrac Launch Pad training programs to
communities across the U.S. The networking potential through the Kauffman program dwarfs any other:
300,000 entrepreneurs have graduated since 1993. Leveraging this and other programs through scholarship
programs may be a reasonable alternative to a KTEC-branded entrepreneurship program.

Pipeline is being touted nationally — included by the Kauffman Foundation, which Pipeline consults with on a
regular basis (along with consulting with FastTrac executives and national thought leaders).

Innovation Phase lll - Capital Formation

Equity Investment and Angel Tax Credit Programs

According to statute, KTEC should play a significant role in capital formation at the seed stage. KTEC's strategy
for funding companies has evolved over the years: from loans and grants to royalty and equity positions. The
types of companies targeted have also evolved over the years. Because there is no liquid market for the
investments that make up KTEC's portfolio, companies remain in that portfolio until the company terminates
operations or exits via trade sale or acquisition, IPO, or liquidation of assets. KTEC's portfolio as of March 2009
stood at $9.147 million, with 45 active companies in which KTEC made investments between 2002 and
December 2008. Over KTEC's investment lifetime, another 13 companies that have terminated operations
received a total of $2.15 milliori and three companies exited successfully (realized return on investments).

According to a study performed for the Kauffman Foundation,® a typical angel investor with a portfolio of ten
seed/startup companies hopes that three or four of the companies will return some, perhaps a modest, return
on capital and that another three or four will, in effect, return the capital for all ten. Angel investors expect that
half will terminate operations without return to investors. KTEC's portfolio has shown some solid returns — from

- 2-/8
% SSTI, page 43.

5 Luis Villalobos and William H. (Bill) Payne, “Valuing Pre-Revenue Companies,” July 1, 2007.
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Knowledge Communications and AeroComm. The most notable losses as of February 2009 are QuVis ($252,000
invested) and Kozoru ($667,000 invested) and Neurovision (5250,000 invested). An in-depth look at these and
other companies appears in the section on case studies.

KTEC makes investments through two State-funded instruments: Applied Research Matching Fund (ARMF) and
Technology Commercialization Seed Fund (TCSF — established 2003). Between 1988 and 2006, the number of
companies receiving financial assistance in a single year has ranged from a low of 9 (2006) to a high of 41 (1992).
Beginning in 2002, the number of investments per year has not exceeded 13 companies. Earnings realized
through KTEC's wholly owned subsidiary, KTEC Holdings, are used to augment these investment funds.

The total of investment activities during this time is $22.47 million and recorded industry matches total $78.73
million. One of the metrics used by KTEC to-describe its impact on the Kansas economy from 1988 through 2006
is the average leverage ratio (industry investment to KTEC investment). Due to superb leverage figures for 2006,
the “average leverage” is computed-as 3.5:1. Based on that metric, investments performed under average for
17 of the 19 years (2004 and 2006 are the exceptions). Atrend analysis would be a more reliable method of
defining a benchmark for the investment leverage ratio. The mean leverage ratlo is 1.9:1.

Kansas legislators may be asking the wrong question when they request Return on Investment (ROI) calculatlons
for KTEC investments in companies. Greater clarity is needed around the role that KTEC should play in the
innovation/commercialization lifecycle.

As discussed earlier, there is no market for the investments in the portfolio — they cannot be sold, as can stock
market investments, for example. If the focus is strictly on financial return to the State, investments can be
made in companies that are further along in the commercialization process. This means, of course that the
eqmty position for the State (as represented by KTEC) will be less, as will the potentlal for influencing
management decisions or even negotiating commitment to the terms of the compliance agreement for
assistance recipients. Such investment may represent a higher risk profile — the technology may be ahead of
market timing or ahead of its own time — at a very early pre-proof-of-concept stage of development. The
statutes seem to prescribe this emphasis for KTEC.

The investment decision-making process has become more transparent and consistent, perhaps because of
expertise acquired by the KTEC Board Investment Committee, reduction in staff churn, improved investment
tracking and documentation, as well as communications that are more open.

As part of the 2004 Kansas Economic Growth Act (KEGA) legislation, KTEC was designated administrator for the
newly created Angel Investor Tax Credit program. It has qualified 67 companies under this program that
encourages capital formation by reducing risk to investors.

Innovation Phase IV — Launch

Success Measurements and Benchmarks
Recommendations and Conclusions

The primary objective of this study was to evaluate KTEC's success in fulfilling its purpose: “to foster 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.”® TPMA used
both the State Science and Technology Institute (SSTI) and the State New Economy Index reference models to
guide its evaluation of program outcomes. Specifically, TPMA looked at:

s Intellectual infrastructure, i.e., universities and public or private research laboratories that generate new
knowledge and discoveries

e Mechanisms for transferring knowledge from one individual to another or from one company to another
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e Risk capital formation

TPMA also compared Kansas’ performance with a set of states that have been used in previous studies:
Arkansas, Arizona, Colorado, lowa, Missouri, Mississippi, Nebraska, and Oklahoma. Because Kansas’ strength in
certain niche life sciences technologies is similar to Indiana’s — and because individual TPMA team members
participated significantly in Indiana’s life sciences technology cluster activities — this report also includes a
discussion of Indiana’s experiences.

TPMA has attempted to highlight in its conclusions key topics for discussion, rather than make policy
recommendations. When asked, many interviewees stated, “KTEC's programs are good for the State of Kansas.”
When asked for further elaboration, however, few could effectively describe such programs, or effectively and
completely describe a mission for KTEC other than “driving the technology economy growth of Kansas.” Other
interviewees stated exactly the opposite, that KTEC was not fulfilling some of the above identical roles. This
study is an attempt to reconcile these differences by observing and reporting what is working and what is not.
TPMA’s summary conclusions fall along several key dimensions:

e Kansas needs a focal point for entrepreneurs and innovators.

o Many individuals that were interviewed for this project cannot imagine Kansas having an
entrepreneurial presence without KTEC. They indicated that KTEC is the hub of the entrepreneurial
network in the state.

o KTEC has been successful in enhancing entrepreneurial business climate in Kansas but could do
more to establish networking opportunities among entrepreneurs and technologists, by actively '
promoting Kansas’ assets to venture capitalists, and by actively creating multiple ‘front doors’ where
entrepreneurs can easily access support

o While KTEC has served as a catalyst for inter-university collaboration, it could be more actively
engaged in convening multiple universities to facilitate cross-technelogy innovation and to facilitate
actively commercialization of university research by sponsoring and facilitating seminars that bring
together researchers from universities that have complimentary technologies or that highlight
multiple research projects within specific technologies.

e KTEC needs a clear vision of its role in building a successful Kansas economy.

o The KTEC model as originally envisioned is solid. The current execution of the model, however,
could be updated and evolved to a clearer focus on specific technologies where Kansas has the
opportunity to excel.

o The qualitative difference that KTEC has made by building capacity for shared intellectual discovery
and business assistance is difficult to measure. It is where the real impact is being made.

o KTEC may be guilty of compulsively branding itself. KTEC should not unnecessarily promote itself
but promote the Kansas entrepreneurial climate and legitimate successes.

o KTEC does not have an operational definition of ‘technology-based economic development’ to guide
its investment decisions and programs.

o The board of directors may be less engaged than is envisioned in the enabling statutes.

o KTEC’s portfolio could be more focused. ‘Technology’ is too broad a focus for KTEC, the Kansas
Bioscience Authority has been created by KTEC to concentrate on bioscience technology, and other
technology platforms may be falling through the cracks due to insufficient attention. KTEC should
look for concentrations of emerging technology and focus on areas where Kansas can develop a
leadership role.

recommendations include:
Other 2 //7
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e During these difficult economic times when states are struggling to make ends meet, economic
development activities are a popular cost-cutting target. In the case of KTEC, rolling its function into
another organization or eliminating the function altogether would force Kansas to relinquish its place in
the ‘technology race’ and risk falling further behind. Failure to support the specialized talent required to
advance technology-based economic development and failure to provide adequate resources will
consign Kansas to the back of the technology pack for many years to come.

e KTEC should continue to identify unique technology clusters in Kansas around which the innovation
economy can be built. Some interviewees identified animal health, embedded systems, and plastics as
potential opportunities.

e KTEC needs to establish a clear and uniform set of metrics, collect and maintain information that
supports these metrics, and regularly report progress. Metrics should reflect outcomes rather than
activities.

e KTEC could better serve its stakeholders and foster a more entrepreneurial culture in Kansas by posting
all annual reports, schedules, minutes, etc. online, as would providing more materials to board members
in advance of meetings.

e KTEC needs mechanisms in place to assure that the Board of Directors is fulfilling its fiduciary role and is
operating in accordance to statute. Encourage Board members and their delegates (e.g., members of
the Board Investment Committee) to take a more active role in decision-making. For example,
investment recommendations could be presented by an investment Committee member, rather than by
KTEC staff. The committee is responsible for making the recommendation; KTEC staff is responsible for
managing the process and providing information and analytical support as requested by the Board.

e Provide thorough and adequate information to the Board well in advance of board meetings to enable
them to make appropriately informed decisions. Board members must be informed to be able to fulfill
their statutory duties.

e Maintain the integrity of the Board nomination and selection process.

e Build Board capacity to ensure that entrepreneurs, technology experts, intellectual property attorneys,
and financial experts are represented on the board. Structure the board with at least one entrepreneur
who never has (and probably never will) go to KTEC for funding. Implement a rotation system for the
Investment Committee so that expertise is developed and concerns about closed group decision-making
are allayed. Consider downsizing the board and create a Governor’s Technology Roundtable that meets
the political needs for balance. ‘

e A determination should be made about how to address underperforming centers of excellence. KTEC
should properly consider whether to continue funding an underperforming center, redesign the center
to make it more multi-disciplinary or relevant to attract federal funding, or consider withdrawing
funding altogether. The latter option should not be construed as “punishment.” Withdrawn funds
would be redistributed, perhaps to start a new center in a technology area that has more traction.

e Work with existing companies to identify “orphan” technologies and identify employee
mentors/interns/students that could develop them to the proof-of-concept stage.

e Leverage existing entrepreneurship programs and consider extending the Pipeline brand to meet needs
of entrepreneurs at different stages of development.

Generally, this report overviews the KTEC model — as proposed and as executed — and makes conclusions and
recommendations. There are many positives about the KTEC model, and the current KTEC programs. There are
areas where the execution of the KTEC model is not fulfilling the intent of the original model or the statute,
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Section lI: Evaluation of Previous Reports

The evaluation team was tasked, as part of the original design and scope of the project, with reviewing previous
reports as a way of evaluating their applicability to the current assessment and assuring that appropriate
recommendations are carried forward.

Legislative Post Audit Report 2008

Economic Development: Determining the Amounts the State Has Spent on
Economic Development Programs and the Economic Impacts on Kansas
Counties (LPA, 2008)

Report Description

This report, prepared for the Legislative Post Audit Committee by the Legislative Division of Post Audit
attempted to address three basic questions:

* Question #1: How much State, Federal, and Local money has been spent on economic development
programs during the last five years?

e Question #2: What have past audits and studies shown about the effectiveness of economic
development programs?

~® Question #3: What conclusions can be drawn about the effectiveness of economic development
" expenditures? :

Summary of Report Findings

A significant challenge encountered by the LPA in the creation of this report was to develop a functional
definition of ‘economic development’ that would sufficiently define activities at the state and local levels and
facilitate a clear demarcation of direct expenditures and foregone tax revenues. The definition used for the
report was ‘activities whose primary purpose is to stimulate the Kansas economy, expand or maintain
employment opportunities within the State, or encourage the establishment and growth of commerce and
industry in the State.’

Within this very broad definition, LPA indicated that the ‘revised estimated cost of economic development in
Kansas during the fiscal years 2003 through 2007 is at least $1.3 billion, which includés both governmental
spending and forgone tax revenues.” The report identifies expenditures made by several groups and then points
out that 49 percent of that money came from the State of Kansas. Of the amount identified, $453 million was
‘spent’ by the State and local governments, while waived tax revenues accounted for $860 million. LPA
projected that another economic development enticement repeal of the Business and Machinery Property Tax
could add an additional $404 million to the overall amount. As listed in the report, the actual total economic
development expenditures of state funds by all state economic development organizations over the five year
period was $224 million, with $58.6 million of that coming from KTEC.

Data collected were primarily from five state agencies: Department of Commerce, Kansas Technology Enterprise
Corporation, Kansas Bioscience Authority, Kansas SBDC, and Kansas, inc. For ‘foregone revenue’, LPA used
Department of Revenue data and Department of Commerce data for tax abatements, industrial revenue bond
exemptions, STAR bonds, and similar programs. The LPA report noted that data were often incomplete for
income tax credits, but accepted reported figures while noting inconsistencies with other data.
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Data were collected for one year on selected communities in an effort to provide representative information
about local spending and impact. The limitations of the data collected are noted and while some summary
statements are included about specific counties, the report concludes that no sustaining conclusions could be
drawn from the data.

The impact of cash payments to companies was considered, including investments in start-ups, grants for job
creation, employee training and development, and other such payments. Three of five agencies reported
making these payments in amounts that increased from 2003 to 2007. No conclusions about these payments
were reached as part of the report and no correlation was reported between the expenditures made and any
intended outcomes.

LPA reports tax revenue that has been ‘displaced’ due to economic development efforts. LPA notes that
proponents of economic development presented arguments that projects would not occur without incentives
and that any tax revenues ultimately realized from new or expanding companies should be viewed as ‘new’
revenues.

LPA does not engage in the speculétive nature of this discussion, but reports data by county. Reports are
ultimately hamperéd by the different data collection methods in various counties and localities.

Economic Development Program Effectiveness

LPA notes in-this section of the report-that economic development is deployed in many forms. A survey of
academic research on economic development was included in an attempt to resolve disparities between various
types of economic development and efforts to measure their impact.

LPA notes that data coIIectlon is often erratic, variable, and skewed and that reports are often quantitative but
not qualitative in assessing the adequacy of economic development programs. The report also notes that
economic development efforts sometimes take many, many years to show demonstrative results and that even
if and wheh resu!ts become apparent itis dlfﬁcult to tie results back to the original program.

Overall, the LPA report begms to make some value judgments, noting that in their analysis of Kansas economic
development programs

. promised jobs were not created
e return on investment is often low or negative; and,
e Incentives offered to companies were not the determining factor for relocations.

Conclusions and Summary

In its final analysis, LPA points out the inherent shortcomings in the report — the data available for analysis is
sparse, often vague, incomp__lete, duplicative, and often lead to mixed conclusions.

Other than the collection of data, and the reporting of a collection of various ‘facts and opinions,” one must be
careful not to infer too much from the LPA report. No definite conclusion can be made about the performance
of specific economic development agencies or about the general progress of support programs. If anything, the
report calls into question the spending on behalf of the Department of Commerce that accounts for the highest
amount of State expenditures for economic development.

Evaluator’s Observations

The real issue raised through the review of this report was whether anyone can truly measure the impact of
economic development spending in Kansas. The questions remain: are there more jobs as a result of economic
development spending? Is there a better entrepreneurial climate? And, have more companies been retained?
Would Kansas see the same result if half the money had been spent or would the state see twice the results if
the spending were to be doubled? In the final analysis, LPA makes the only conclusion it can based upon the
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scattered data available: KTEC and all parties must keep accurate and complete records, they must include
summary data about companies they assist, and they must report data regularly to their sponsoring agencies.

RTI Report 2008

“Evaluation of KTEC Programs: Final Report” — Dated February 15, 2008, RTI
Project No. 0211453.001 |

Executive Summary

KTEC operates highly effective programs that are well focused and meeting client needs. Compared to other
states, its funding levels. are lower and have remained relatively flat. Additional resources for technology-based
economic development would enable KTEC to bring more of its programs to scale to meet the broader
technology and innovation needs of Kansas. KTEC should particularly focus on ways to increase venture capital
and business start-up activity in Kansas leveraging the success of KTEC’s Pipeline program and Business
Assistance Centers.

This was the overall finding of the RTI report. There were three essential conclusions, as well, each of which will
be addressed individually in this analysis. In addition, RTi made recommendations for several strategies, which
will be addressed as well. One of the principle issues with the RTI report is “what was it commissioned to
accomplish and why was it commissioned?” Essentially the RTI report (as it will be referred to throughout this
assessment) was a “benchmarking effort”; RTI was employed by KTEC t6 conduct an evaluation of KTEC's
programs to determine the effectiveness of these programs. RTl also conducted extensive in-state interviews
with key constituents of KTEC's programs to determine the effectiveness of KTEC program execution and the
overall “effect of KTEC on the Kansas economy.” RTI also interviewed out-of-state Technology based Economic
Development (TBED) officials to compare KTEC's TBED efforts with other state and national TBED efforts.

As mentioned above, the overall conclusions were, to put it simply, that KTEC was under-funded compared to
surrounding states; KTEC's programs were effective and satisfactory to most individuals who were interviewed;
KTEC needed to improve communications and “raise awareness”; KTEC should be the recipient of more venture
capital; and, to quote, “RTl found little room for KTEC to improve its performance management process”.

RTI conducted a thorough process, and interviewed many key constituents who play a key role in KTEC's
functions and operations. RTI produced some excellent data, as well, from national and regional evaluations.
RTI also produced some excellent solutions and recommendations regarding ideas and concepts for future
direction for KTEC and for the State of Kansas. However, many of the suggestions and recommendations made
are “non-measurable” ideas — improving communications; “expanding image and awareness through a broader
public relations and media strategy”; increasing efforts with state editorial boards; enhancing e-communication
channels; branding efforts; mining technologies or increasing the level of mdustry R&D; raising awareness in
universities about the benefits of entrepreneurlal activity; and so on.

There were also many suggestions for new concepts, but again, there was no explanation of “how” to execute
these concepts and provide measurable results over time (i.e. setting up advisory teams — venture “catalysts” —
to each company; create incentives for companies to team with local universities; increase the effectiveness of
the Centers of Excellence, especially their contributions to the state’s business and industry). Perhaps some of
these concepts could be elaborated on to provide specific directions and plans for evaluations of results.

For the rest of this review, individual portions of the RTI report will be analyzed and their overall impact on
Kansas economic development efforts will be evaluated, as a whole, and on KTEC and its functions. RTI has
provided valuable functional information, and an excellent comparison to other states; the true value will be in
determining the application value of what can be accomplished and measured. As will be shown throughout
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this summary, the final analysis will reveal the real strength of this report is in the data that are given; RTl does
an excellent job of providing awide range of valuable data for KTEC to consider for future planning. However,
the interpretation of those data, relative to future direction, should be looked-at in light of specific concepts that
can be measured in terms of results, rather than generalities that are “great ideas.”

Part 1 — Introduction and Methodology

The introduction describes KTEC, RTI and the initial engagement. The methodology discusses a “three-phase”
process of interviews, data analysis, and benchmarking followed by a compilation with recommendations.

Phase 1, which included KTEC Program Assessment, was conducted according to criteria aligned with the State
Science and Technology Institute (SSTI1). Extensive interviews were conducted with key stakeholders across
Kansas to evaluate the extent to which KTEC has accomplished three key objectives: 1) KTEC has enhanced the
innovation and research capacity of the state to encourage a pipeline of new businesses and products; 2) KTEC
has accelerated the growth of science and technology-based businesses; and 3) KTEC has contributed to the
diversification of the Kansas economy.

Phase 2 of this part of the study was a benchmark with other states (six peer states) to compare Kansas efforts
against those states. National and regional TBED figures were interviewed for this phase. The goals of this
phase were: 1) to determine if the Kansas economy has benefited from the investment in KTEC and its various
programs; 2) understand emerging trends in TBED practice and their implications for KTEC; 3) identify new and
innovative approaches developed elsewhere that offer potential for application in Kansas.

Phase 3 of this report included recommendations and a final report.
Analysis

It is not possible to evaluate the me;thodqlbgy empylloye""“d in this evaluation without knowing what the criteria for
evaluation were; there are no guidelines described for the report (nor Request for Proposal outline), thus there
are no initial templates stated for evaluation. One can only assume RT! had a “bremise” for their methodology
as stated in their three-point criteria for.evaluation. Those gquestions are valid, but extremely broad, and must
be broken down into more specific areas (some of which is done later in this report).

Comparisons and benchmarking studies are always useful, but must always be taken in context; other states
have other variables, including the presence of industries, venture capital, geographic capital, university
research, federal assistance, nationally prominent inventors/scholars, larger numbers of members of the
National Academy of Sciences, and, most important, much longer TBED histories. These are just a few of the
“intrinsic” variables not often taken into account when comparing state-to-state TBED activity. Thus, thereis a
tendency to do an “apples to oranges” comparison which is misleading to the state in question, and the
comparison often points to a single solution (often, dollars) which in fact cannot solve the challenge of being
behind other states’ TBED activity.

The overall goals of this section were extremely broad, but, as with the key points, were broken down within the
study.

Part 2 — KTEC and the Kansas Innovation Ecosystem

RTI provides an excellent summary of the Kansas economy and a valuable statistical view of some of the key
points of the Kansas economic climate.

Some of the “conclusions” in this section bear close examination. For instance, on page 8, at the end of the first
paragraph, it states, “Thus, Kansas has a firm base in training future researchers and scientists that may become
entrepreneurs.” This is not based in fact; it should be stated as a “perhaps” statement. This statement is based
on a previous notation, which states, “Kansas is also consistently ranked in the top 10 states for graduating
science and engineering students relative to the state’s population.” The key questions to ask here are: do a
high percentage of these students stay within the state after graduation? Do they go into the workforce
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working for large businesses (over 500 employees) or do they go to work for small businesses {under 500
employees)? What percentage goes into the workforce in their area of scholarship (science and engineering)?
How many of them actually become entrepreneurial? No survey work on these questions has been done, thus it
is a faulty conclusion to state that “Kansas has a firm base in training future researchers and scientists that may
become entrepreneurs” — the statement in itself may be true, but one should not take it literally, to avoid being
mislead.

Other key facts pointed out are very pertinent, and very well done. One area of caution is in measuring patent
output. While certainly patent statistics are held up as a key measure of R&D activity, and patent output is
reflective of creation of intellectual property, too often, patent output is looked at as a key measure of success
by itself. Many universities and companies generate copious amounts of patents only to continue to have low
figures for income and low figures for start-up company creation. It must be remembered that patents are
often obtained by a researcher but the intellectual property on which the patent is based is not commercial
material, therefore the patent is essentially worthless in terms of TBED.

The rest of this section contains very valuable information regarding the Kansas economy and the current state
of economic development in Kansas.

The ‘summary of KTEC' portion of the report was surprisingly brief and generic, and mostly spoke about TBED in
general, using the term “ecosystem” frequently, and summarizing KTEC in a figure (Figure 1 below). KTEC was
summarized as focusing its efforts primarily on the “people” segment of TBED
Figure 1: RTI Report Figure 2

fryure 2. KTEC programs categorized by Innovation stage and ecosystem:

riialt Business frovetion Hesgsich

STAf Sirabagio Technology ard Fidsearch Fund
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*Pragrasiy was pravioosi relered b5 ésﬁ@;&gpiiéd Ressdch Watahing Fund pragram,

Part 3 - Internal Findings

In this section, RTI listed results of their interview process (fifty stakeholders were interviewed). Under
‘Effectiveness’, they stated KTEC offered assistance to other organizations and gave specific examples. They also g/ % 5
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indicated all interviewees responded positively about KTEC programs. It is key here that they listed areas of
focus that could help KTEC achieve greater impact — Page fifteen, paragraph three probably has some of the best
points in the entire study for KTEC to consider,

The Organization section seemed vague. Here, in particular, RTl contradicts later recommendations. At one
point, the report asserts that KTEC is excellent at communications and states that 'it is remarkable that
communication among partners is so high,' but later indicates that communications efforts need to improve.
The contradiction is further reinforced when RTI cites stakeholders outside of Kansas who fault KTEC for not
having better communication about Kansas' progress to audiences outside the state.

Funding is mentioned repeatedly in this report, many times, and here it is pointed out that KTEC funding has
decreased over the years, especially compared to other states.

KTEC is praised for high quality programs according to RTl: As with many states, a focus on life sciences and IT is
recommended, as is a focus on obtaining more venture capital.

There was a short paragraph about the controversy with KTEC offering bonuses to staff, and a notation that the
process is being discontinued as noted in KTEC's 2007 report.

Part 4 — Benchmark Findings

In this data section, the fdllbwing questions.need‘ to be asked as a result of being shown the excellent datasets
within:

1. Total R&D per capita — Kansas is one of three states in the peer set to have steadily rising R&D growth
on a per capita basis during tHe period 2002-2004. Has this trend continued, can we estimate that? Is it
still rising? What does this mean for Kansas?

2. Industiﬁy im)estment in R&D - Again, positive trends for Kansas — 2002-2004. Again, has it continued?
What does it mean? Does this translate to anything positive in entrepreneurism?

3. SBIR/STTR awards per 10,000 establishments — Kansas is near the bottom. We know this shows a lot
about entrepreneurism (SBIR awards) — what is the distribution of Phase 1/Phase 2 awards? How can
Kansas improve this? '

4. University licensing income — Kansas is near the bottom. Invention disclosure trends would be a much
better indicator of activity. Licensing income represents a three-to-five year lag time, and is usually
representative of one large license (over S10MM). Current Association of University Technology
Managers (AUTM) data (2006 survey) shows this relationship between invention disclosure and licensing
income to be consistent with other states.

5. University licensing income as a percentage of research expenditures — this is a meaningless
measurement — does not change the picture at all. Again, invention disclosure rates would be a more
significant data point: however, licensing income, according to AUTM surveys, places Kansas near the
bottom.

6. University start-ups — a valuable measurement in a way, but are these companies still in business? How
many of these companies are “real” versus “virtual”? Current AUTM survey data show virtually zero
university-based start-ups in Kansas (2006 AUTM survey).

7. Entrepreneurial Activity — this is a strange measurement. Would not franchises skew the graph? They
already admit lifestyle businesses are included — that skews the results of the graph, and it is unclear
what these data show.

8. High-Tech Jobs — Excellent data; it would be nice to see what it would look like if Aviation were added to
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9. Venture Capital as a Share of Worker Earnings — Isn’t this partially a function of the economy, as well?
How does that skew the data? Are angel investments included?

10. New company creation — This goes back to the reasoning behind number 7 — this is simply registrations
in the state being referenced. This can be franchises, lifestyle businesses, fictitious name, etc. It is
valuable because it shows activity, but one must be careful not to relate this directly to
entrepreneurism.

11. Gazelle jobs — this graph simply shows that Kansas is following national trends and it experiences highs
and lows from year to year.

12. Percent of workforce in Science and Engineering occupations — Again, not sure what these data show for
Kansas. Kansas is ranked fourth — does this mean a high percentage of science and engineering
graduates in Kansas are leaving the state for employment eisewhere? Is this inadvertently what they
are showing?

13. Advanced S&E Degrees as a share of S&E Degrees conferred — Kansas is third — again, what does this
show about the “brain drain” in Kansas? Kansas is third for degrees conferred, but this is meaningless if
all the graduates leave. '

14. Bachelor’s Degree Holders as Share of Workforce — Kansas leads the group. So what does this mean for
entrepreneurism? It is a good sign, obviously, if it includes farming/non-farming/etc. groups, but what
does this really show us?

Overall conclusions — There are some generic conclusions about the base of college graduates. Certainly, that is
a very good thing, if the “brain drain” can be or is being prevented.

Use of SBIR/STTR funding for development and commercializing technologies — this is absolutely a key area to
examine for KTEC and for Kansas. Developing a statewide SBIR/STTR program to educate and mobilize
companies to prepare and submit increased numbers of SBIR/STTR grant applications will greatly enhance
opportunities for Kansas companies to achieve success.

Leveraging universities — pulling more technologies out of Kansas Universities, could result in increased licensing
and start-up activities. The technology transfer offices at universities are wholly dependent on the faculty for
technologies. However, increased focus on early communication with researchers can result in identifying
opportunities at better rates in some circumstances, where technology transfer offices have not been as strong
at identifying potential intellectual property. '

In the benchmarking section, the primary point made is about funding in Kansas being relatively flat over the
years. Other states have poured various amounts of money (Oklahoma, in particular, vast amounts) into TBED
but Kansas has not increased funding. Several graphs are shown and the point is made that it is difficult to show
an actual comparison because the data is “difficult to compare because each state defines “spending” and
“technology-based economic development programs” differently.

Part 5 - Strategic Direction

RTI identified seven strategy areas for KTEC to consider. They included:

1. Technical Assistance for Business Development (Program Level) - this included excellent advice on
business assistance centers, e.g. to include offering advisory teams, establishing milestones for
companies with quarterly reviews, consulting by managers of the BAC's, and providing webcasts and
training sessions. By examining KTEC's annual reports and website it would appear that much of this is
already being provided. RTI also mentions seeking grants for student entrepreneurs, having networking
events, and “staying involved with clients after they graduate.” These goals were a bit vague and had no
specific means for being accomplished or being measured.
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2. Venture Capital/Later-Stage Capital — Goals were stated as efforts to increase the development of
commercial technologies through increasing funding, increasing access to seed/pre-seed funding, and
increasing the availability of venture stage funding. There were suggestions for programs (create
incentives for companies to team with local universities, have a payback mechanism for projects that
are successful, target industry sectors, etc.) but again, there were no specific means for accomplishing
these items and no ways to measure success of implementing these efforts.

If indeed, all of these ‘suggestions’ were implemented, how exactly would ‘success’ of the
implementation (per dollar cost of implementing) be measured? SBIR/STTR funding was addressed, in
particular, state matching funds was mentioned; this is an excellent program and can be easily
measured as to success rate. A fund-of-funds model is also mentioned; this could be easily tracked as a
success measure, as can investment tax credits. These are all effective measures that can be easily
tracked and quantified, but will require funding and investment from some source. ’

3. KTEC Centers of Excellence Funding Models — the Centers of Excellence model is defined as functioning
in other states. However, again, this model is subjective and difficult to quantify in terms of success; it is
a “long-term” model and takes years to mature and effect change. It is not clear how a Centers of
Excellence model will effect positive change in Kansas and what degree of change it will affect, or how
that degree of change can/will be measured.

4. University’s Role in TBED — The standard measurements of licensed technologies, number of start-ups,
patents, and graduates in the sciences are mentioned here. In addition, the usual efforts to. “recruit
more entrepreneurial faculty” (like every other institution in America) and “influence administration”
and “create an entrepreneurial environment” are mentioned. While it is true that creating an
environment for entrepreneurism at the University is valuable to long-term efforts, again, quantifying
those efforts is impossible. No mention is made of utilizing the business schools at Kansas institutions of
higher learning; every effort should be made to use the power of the existing entrepreneurial resources
at University business schools to influence the entrepreneurial landscape. Technology transfer “is what
it is” and while indications are made that programs may be “streamlined” and improved, little evidence
exists that such improvements result in spectacular changes in licensing revenue or patent production.

5. Performance measurement — this is a key area, yet RTl states clearly, “With a few exceptions, RT! found
little room for KTEC to improve its performance management process.” There is nothing in this section
of value, just generic observation on items that cannot be measured and general recommendations on
reports and communications items, which are reflected generally in KTEC's annual reports, and on
KTEC's website.

6. Communications, Marketing, Branding — again, more generic recommendations on communications
efforts that cannot be measured and cannot be evaluated as to impact or results. There are significant
recommendations here for public relations and “e-communications” which will require significant
expenditure of funds. There is no mention of what impact, if any, this will have on entrepreneurism in
Kansas or on KTEC's overall success in Kansas. This is all in the category of “general sustaining
information,” which could be given to any organization wishing to establish itself in the public eye.

7. Engagement with Larger/Established Technology Businesses — this section makes valid points about
TBED relative to interfacing with larger established companies, assuming the state has larger, more
established companies to interface with at the onset. There are very good proposals for approaches to
providing tax incentives, establishing technology expansion programs, and for improving interfaces
between companies and universities. However, execution of each of these concepts is not simple and
has a “time-lag” phase, which means it will take several years to show results. In addition, it would
seem some of the recommendations (setting up advisory councils, portfolio-mining efforts,
identification of commercialization opportunities) are underway in Kansas according to the 2007 Kansas
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Economic Development Strategic Plan, and KTEC is a part of those efforts. The question must be asked —
how do you measure the success of these programs?

Final Analysis

Excellent data were collected, excellent comparison with other states was made, and a great number of ideas
were generated in this report. The real question is “what is in this report that can be applied and quantified as
success measures for KTEC'? Some concepts, such as

e adding a “fund of funds,”

s commercializing more technologies,

e adding more R&D dollars,

e getting more technologies out of universities,

¢ interfacing more with large companies,

e “branding and communicating” more with constituents within and outside the state,
e establishing more interface at the “Centers of Excellence” level,

e helping to attract more quality research professors at Universities,

e establishing more of an “entrepreneurial climate”

These concepts, and many more, can take many years before they become established or before they show any
response at all in the business statistics for a state.

Other programs, such as
e improving SBIR/STTR application and acceptance rates;

e increasing the number of start-up businesses formed from universities and spun out from existing
businesses; '

e increasing student involvement in entrepreneurism and start-up businesses;
® improving access to capital and increasing the amount of available capital from sources;

» educating the populace on available programs for assistance and the location of capital and assistance;
and

* specific tax and growth incentive programs

can all be quantified and measured as contributors to increased success of job creation and business expansion
and retention.

These types of programs that must be evaluated more closely and the mechanics of offering these programs
should be carefully evaluated by KTEC or its affiliates. It is also obvious, in many circumstances, that RTI has
pointed out funding is a serious issue for KTEC relative to its peers.

RTl's three major conclusions point out KTEC is successful at what it does based on interviews and
benchmarking; however, funding is an issue if KTEC is to “further improve.” There are many recommendations
made relative to “better communications,” print, advertising, public relations and e-communications; it is not
clear how these provide measured ways of increasing KTEC's success level. Little effort is made, however, to
connect these comments to KTEC's mission. KTEC already produces an impressive number of press releases.
Messages are not always clear, however. Qualitative changes may-be needed to promote greater understanding
about how KTEC functions and what program outcomes ~ rather than activities — are. For example, information
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that is more detailed can be contalned in the annual report and all annual reports should be posted to the KTEC
website.

RTI has provided valuable information on the background of the current situation and the actions of peer states.
RT! has also provided an interesting perspective of concepts to consider for KTEC. What should be done, now, is
to evaluate specific action items relative to KTEC’s purpose and goals. In the process of evaluating specific
action items, KTEC should make an effort to determine how and to what extent such action items can be directly
measured. In any event, concepts should be prioritized which ‘will have the greatest impact on KTEC's mission
and those goals for the relative dollar value in results generated per dollar spent.

Legislative Post Audit Report 2004

“Performance Audit Report — Encouraging Entrepreneurship: Exammmg
Ways Kansas Could Improve Its Efforts” — Dated February 2004, A Report to
the Legislative Post Audit Committee

Executive Summary

This report is a performance audlt of KTEC (and other agencies) and includes_ findings, conclusions, and
recommendatlons regardmg each agency’s role in Technology-based economic development (TBED) in Kansas
A primary recommendation is made in each case/question posed in the course of the audit relative to
developlng umform standards and methods for collecting and analyzing job creation data LPA attempts, in this
report, to “functionalize” the measurement of results in Kansas by having each agency report results in the same
fashion and by having all programs reduce their output to a “results-based function” so success/fallure can be
measured in an accountancy-based fashion. In many cases, LPA admits this is not feasible.

LPA asks specific ques‘t|ons in this report relative to efforts made to promote entrepreneurship,‘weaknesses in
programs and what’ other states have done to address those weaknesses, and what the actual return on
investment (ROI) is on entrepreneurism dollars spent compared to business retention dollars spent. There are
sub-categories in each section with opinions collected from interviews and research.

The primary summaries are as follows — first, there have been significant dollars expended in Kansas toward
entrepreneurship education, entrepreneurship development and there have been three agencies primarily
concerned with ‘entrepreneurship in Kansas over the past 20 years — Kansas, Inc.; the Department of Commerce;
and the Kansas Enterprise Technology Corporation (KTEC). A key observation is made that the state’s
institutions of higher learning do not emphasize entrepreneurship as an educational priority and that efforts to
provide entrepreneurial education vary greatly from institution to institution.

Second, a key point was made in observing, “Entrepreneurship is not a major focus in the state’s economic
development strategic plan.” This one fact states volumes about the findings in this particular report. The
“typical” findings were observed — lack of risk capital, “spotty” support for management programs, lack of an
organized statewide angel network, low research and development capacity, “brain drain” problems, technology
transfer issues, the need to attract quality researchers to the state’s institutions of higher learning, and low
federal grant funding scoring, etc., among other items. '

Suggestions were made relative to observations of peer states. Some items are already under consideration —
construction of new facilities for research, expansion of existing research facilities, and proposals to increase the
state’s research and development capacity. In addition, there is a recognition that entrepreneurship needs to
be taught at the K-12 level as well as on the University level. There also needs to be prescribed business
advisement mentoring networks established. However, it was noted (correctly) that while all of these
suggestions are good, they would all take years before any would show an impact on the Kansas economy.
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Third, a key question was posed concerning the amount of funding spent on entrepreneurial programs versus
retention and recruitment programs. The examples given in the audit (real-time examples) actually showed a
miserable record for entrepreneurial businesses (percentage basis) compared to a sparkling record for recruited
businesses. These results may have been derived from a limited sample.

However, LPA notes they could not compute an overall ROl for either category of recruited business or
entrepreneurial programs. There are too many variables over a 5-year period for each business and each
concept for these to be computed. Many state-funded entrepreneurial programs could not tell LPA “which
clients they had provided assistance to in previous years” — therefore LPA could not track results. That was a
serious issue and improved tracking should permit the stakeholders to provide added tangible results to the
governing agencies or supervisory agencies.

A key point made was that LPA had to obtain employment and payroll figures from the Kansas Department of
Human Resources (KDHR) because no program had complete or verified information about which clients had
started a business, how many were still operating in Kansas, how many jobs had been created, and how much
payroll those jobs had generated. That is often understandable in TBED as many start-ups, once they leave an
incubator, for instance, no longer report such information to the incubator (if they are still viable as businesses),
or they leave the state, or the area, and cannot be tracked. If the incubator (or some other party) is not a
shareholder of the company, no one receives active information about the company, therefore no figures are
kept by any organization, and thus any information regarding that company is lost.

At the conclusion of the report, several key points are made and two key recommendations are offered. The key
points include an observation that it is not possible to compute an overall return on investment for the State’s
dollars put into business recruitment and start-up programs because of the lack of complete and accurate
information. This was one reason for the formation of a state task force dedicated to the standardization of
collecting and analyzing data. '

Another key point concerned the high rates of failure for start-ups; the LPA noted it was “important for the
Legislature to make its goals for funding start-up programs clear” and to invest state resources where companies
can be created to meet those goals. It is good that LPA recognizes the obstacles in TBED and entrepreneurism,
and the need for clear, measurable goals so progress can be quantified. As mentioned above, the two
recommendations were for the State to develop uniform standards for measurement of economic outcomes
and for KTEC and other organizations to submit regular reports that display those uniform standard
measurements to the legislature.

Appendix B of the LPA report contains the questions posed to interviewees during the process. LPA
encountered several issues during the investigative process in obtaining data and getting the information
needed to prepare an adequate comparison. It is surprising that company formation data and records for start-
up companies that received support (financial and otherwise) were not available from “several sources.” It is
important that annual reports and other submitted data contain these key elements — jobs created, average
salaries, total payroll, taxes generated, total investment dollars —at a minimum.

The LPA report is a tool for working toward better leveraging of the resources in Kansas by recommending a
common reporting structure and statewide metric for tracking entrepreneurial activity in Kansas. The LPA
report is objective, and does not make subjective judgments or obtuse recommendations.

However, it should be noted that the LPA report is limited in scope; there can be no subjective determinations
made from this report relative to the functions of the departments noted in the report, and no opinions can be
expressed relative to the activities of each organization. The LPA report itself notes several times, there is a
“relative lack of data” to reach a summary conclusion and it also notes there is no “basis to make judgments”
given the data available. The only true conclusion that can be made from the LPA report is the need for
standardized reporting and better record keeping across Kansas by all agencies, and the need for making
entrepreneurism a priority for a better future in Kansas. 2 9\0’
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Section Ili: KTEC Structural and Operations Analysis

The evaluation team sought to view KTEC through a couple of lenses:
1. the apparent statutory mtent and the organizations fulfillment of that intent

2. therealities of the innovation environment and KTEC's response to the realities of the environment

KTEC Model

KTEC's enabling statutes describe a collaborative framework for promoting technology-based economic
development across the State-of Kansas. This framework jeverages resources in the academic, private industry,
and-government sectors through specific programs. Over time and in response to periodic review of what was
working within Kansas and other states, some of the details of these programs changed. These changes were
made through both formal action. (amendment to the statutes) and informal action (amendment to statute
execution). -

Accordlng to statute (74 8102):

The purpose of the Kansas technology enterprise corporation is to foster mnovatlon in existing
and developing businesses, especially the creation, growth, and expansion of Kansas enterprises
in a dlversn’ied range of primary sectors, which develop value-added products, processes, and
services. ’

The statute identifies existing resource-based industries (agriculture, oil, gas, coal, helium), existing advanced
technology industries (aviation, pharmaceuticals, computers, electronics), and emerging industries
(telecommupnications, computer software, information services and research), but does not limit activity to
those industries. The statute thus allows for promotion of innovative, even disruptive, industries that transcend

known industry categories. The statute language has proven prescient and flexible enough to accommodate
new combmatmns of technologles

The statutes also outhne actnvmes for fulfilling KTEC's mission, propose entities for performlng those activities,
and descrlbe mechanisms for how they — and KTEC itself — would be governed. They incorporate four of the five

key elements for technology-based economic development described by the State Science & Technology
Institute (SSTH):

o Intellectual infrastructure, i.e. universities and public or private research laboratories that generate new
knowledge and discoveries

e Mechanisms for transferring knowledge from one individual to another or from one company to another

) iPhysicaI_infrastructure that includes high quality telecommunications systems and affordable high speed
Internet connections

e Highly skilled technical workforce
e Sources of risk capital

The element not directly addressed by the KTEC statutes is physical infrastructure, although KTEC business
incubators do offer affordable high-speed Internet connectivity to their client companies.

KTEC university programs (Centers of Excellence, EPSCoR/STAR Fund) address both the intellectual
infrastructure and highly skilled technical workforce elements. The five Centers of Excellence also function as a
meeting place for university and private industry researchers. With their emphasis on information technology,
pharmaceutical chemistry, material science, industrial engineering, and aviation technologies, they can help a
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broad spectrum of Kansas companies to innovate strategically and take advantage of current research advances.
Combined, the centers assisted 88 companies in FY 2008.

The Experimental Program to Stimulate Competitive Research (EPSCoR) and Strategic Technologies and
Research (STAR) Fund programs provide matching funds for university-based research proposals that include
federal and private industry partners. In FY 2008, the combined programs attracted $25.2 million in non-state
matching funds and involved 20 companies and 166 students. Many of the 16 active projects funded under
these programs involve inter-university and multi-disciplinary collaboration. Project areas include aviation
design and technologies, ecological forecasting, benign chemical processes, innovative materials, and
information computing. The increasing level of industry involvement in these programs may result, over time, in
the freer transfer of technology between universities and private companies.

Through the KTEC commercialization centers, knowledge and technology are transferred from one company to
another, some of which are located on university campuses. The eight state-local-university partnerships offer
customized assistance to emerging high-growth, as well as established Kansas companies. A wide range of
business assistance services is offered. In addition, KTEC convenes regular conference calls and other gatherings
that bring these diverse groups together for open information exchange. The Entrepreneur-in-Residence
program also serves the knowledge transfer goal. The Mid-America Manufacturing Technology Center (MAMTC)
is a wholly owned subsidiary of KTEC that receives substantial federal funding from the National Institute of
Standards & Technology (NIST) for the services its provides to small- and medium-sized manufacturing firms
through the NIST Manufacturing Extension Partner (MEP) program.

Information is also exchanged through the Software and Information Technology Association of Kansas (SITAKS),
established in June 2008. This corporate membership group acts as a forum for the 3,200 software, IT, and
telecommunications companies located in Kansas and their professional staff as well as IT staff imbedded within
companies. This forum offers an informal method for transferring knowledge across a group that is
geographically scattered and is a “best practice” tested successfully by other states for promoting well-defined
technology clusters and bringing highly skilled technical workers together to share ideas and spark innovation.

The KTEC Pipeline program addresses a perceived gap in entrepreneurial awareness and education by bringing
promising innovators together for structured training and mentoring sessions with the goal of defining and
developing a marketable business plan and capital financing strategy for their particular technology product or
concept. This addresses both the risk capital and knowledge transfer elements of technology-based economic
developmenit. :

KTEC's seed capital financing program was designed by legislators (K.S.A. 74-8109) to build risk capital capacity
in the State of Kansas. This is accomplished through KTEC's direct investment in start-up companies and
through its support of other seed capital and angel investment activity across the state. Also, KTEC was
designated by the State as administrator of the Kansas Angel Investment Tax Credit program, established as part
of the Kansas Economic Growth Act of 2004 (KEGA), for which KTEC helped craft the enabling legislation.
According to K.S.A. 74-8131, the Kansas Angel Investor Tax Credit Act, an accredited investor can receive a 50
percent tax credit on cash investments of up to $100,000 in a qualified Kansas business. Legislators revised the
program in 2007 to extend the number of eligible years for bioscience companies to ten years. They also
opened up the program to allow tax credits to flow through to individuals and to allow transfer or sale of tax
credits. As of February 2008, 38 companies are qualified under the program.

The general program areas ascribed to KTEC and their articulation as of January 2009 are described below.

University Programs

In accordance with K.S.A. 74-8106(f), KTEC and its Board of Directors established a University Programs
Committee that is responsible for overseeing Center of Excellence and EPSCoR programs:
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e Performance

o Evaluate Centers of Excellence through progress reports and presentations

o Conduct biennial peer reviews of centers
e Funding

o Make annual center-specific funding recommendations to the board of directors

o Accept, evaluate, and recommend proposals for grants under the EPSCoR and STAR Funds
»  Expansion ..

o Develop, adopt, and pubhsh crltena for use in evaluatmg proposed centers of excellence

o Evaluate and designate new centers of excellence in accordance with criteria contalned in K.S.A. 94-
8106.and KTEC’s own evaluation standards

The University Programs Committee reports regularly to the board of directors. At the June KTEC board
meeting, the committee presents findings from its peer review and its budget recommendations.

UnlverSIty Programs Committee — Procedures

In addltlon to fulflllmg the above the Umver5|ty Programs.Committee reports regularly to the board and may
also perform other activities and investigations as deemed. necessary by the committee or the board of
directors. The committee is composed of between four and seven members with technical and/or business
expertise. It may include members of the KTEC board of directors, KTEC staff members, and others. As of this
study’s writing,” no member of the KTEC board of directors ‘was on the University Programs Committee.
Although board representation is not required by statute, KTEC staff declared its intention to recruit a board
member to the committee within the near future.

The commiitee meets quarterly, one week before the board meeting. The focus of meetings alternates
between the Centers of Excellence and EPSCoR programs:

e Spring and Fall — Oriented toward EPSCoR; program directors deliver presentations about projects
underway and on the horizon. Federal funding trends are also discussed.

e Summer — Results from the peer review of the Centers of Excellence are presented. Center directors
make their respective budget proposals and the commlttee forms budget recommendations. Discussion
about near-term EPSCoR proposals takes place. '

¢ Fall — Oriented toward EPSCoR; program directors deliver presentations about projects underway and
on the horizon. Federal funding trends are also discussed.

e  Winter — Center of Excellence updates and discussion occurs about common concerns.

KTEC helps build bridges between universities and private industry through these programs. Better
understanding about university and industrial resources also gives KTEC access to expertise for evaluation of
proposals it receives for making capital investments in pre-commercial research.

Governance

Because all of the EPSCoR scientific review work is conducted by the relevant federal government agencies, the
KTEC staff burden is less onerous than for other KTEC programs. The University Program Committee makes it
recommendations on funding priorities based on the specific proposals’ market viability, commercialization
readiness, and strategic technology. Some of the non-EPSCoR proposals have a heavier federal match potential.
For example, a grant of $2 million may only require $100,000 in matching state funds (20:1 leverage). The

2-3A




‘luation Of The Kansas Technology Enterprise Corporation

required state match for EPSCoR tends to be higher, resulting in a leverage of 4:1 or 3:1. KTEC staff manages the
oversight process for the University Programs Committee, working with university researchers on proposal
packages. The key questions posed in evaluating project proposals are:

o How will it contribute to the research infrastructure in Kansas?

o  What is the potential for commercialization?

Centers of Excellence (74-8106)

Five university-based research centers form the basis for collaboration between private industry and academia.
Although the Centers differ in terms of subject matter emphasis, the common goal is to connect Kansas-based
entrepreneurs and companies with university-based resources — students, professors, research, and intellectual
property (e.g., technology ready for licensing). Kansas Legislature created three of the Centers (Higuchi, AMI,
and NIAR) in 1996. KTEC contributes to their funding but they are not wholly financially dependent on KTEC for
their continued operation. Funding is provided through the home universities, sponsored research, private
donations, and federal funding.

Network benefits exist:

e KTEC receives high quality and free counsel about the viability of technological approaches proposed by
companies that apply to KTEC for financial assistance through the Technology Commercialization Seed
Fund (TCSF) and Applied Research Matching Fund (ARMF).

e KTEC board members receive information about research directions.

e Companies and single entrepreneurs receive information about promising and even commercializable
research. '

e Faculty and students are introduced to Kansas-based individuals, companies, and research
opportunities.

e Identifying matching funds to meet federal RFP requirements is simplified — and corporate research
project partners or co-investigators are identified.

Funding Mechanism

]

The original concept for the Centers of Excellence was to establish three very large funds, each representing
different stages of intellectual property development: basic research, applied research and development, and
technology transfer. Each of these funds would support establishment of a few centers. In practice, this
approach would have been administratively burdensome and not cost-effective. In addition, the amount of
money available from KTEC to the Centers of Excellence covers only a fraction of their budget. Approximately 30
percent of KTEC's budget goes to the Centers of Excellence annually.

The KTEC Board of Directors votes annually on its contribution to the Centers’ operating budgets. KTEC's annual
report shows its contribution to the Centers as an aggregate number, rather than by specific Centers. Likewise,
the Centers themselves differ about their budget reporting. For some years, contributions from the State, the
university, and KTEC are individually specified and for others, the contributions are aggregated. The general
trend, however, seems to be toward increasing contributions from private industry and State sources to support
center operations with the decreased contribution of federal dollars as a percentage of operating budget.

Peer Review of Center Operations

To ensure that Centers exhibit national standards of excellence and potential for commercial application, peer
reviews are conducted before initial funding is allocated and then biennially for existing Centers. These
comprehensive reviews have four main components: full-day site visits, detailed discussion with key Center and
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committee personnel, summary presentation to the board, formal reports to the directors. The pool of peer
reviewers, all of whom are independent from each Center, has stabilized over the years and are invested in the
process. The continuity in the review team helps facilitate the process. The teams are familiar with Center
activities and achievements from prior years. Relationships have formed between reviewers who are recognized
for their industry experience and/or academic credentials. According to KTEC staff, the review teams truly add
value and make useful recommendatlons that are adopted. All but one of the reviewers |s from out of state.

In preparation for the site VISIt Centers send detailed plans and materials on all projects to review team
members two weeks:in advance. They meet with KTEC staff the evening before to discuss issues and questions
to reduce reliance on rating forms. The center director is debriefed as part-of the visit. Reviewers draft reports
over the next two weeks, identify additional questions, and'develop a report. The report goes to the University
Programs Committee held prior to the June board meeting and the biennial question is posed: What has been
the progress over the:past two years? :

The board reviews one slide per center that contains the main findings and recommendations. Many
recommendations take years to implement and may be difficult to start, for example, changing intellectual
property policy, contracting policy, building capacity for defense-related research. The average cost per review
is $5,500.. The primary review questions and details about the peer review policies and procedures are located
in Appendix C.

Outcomes

The number of compames 'that receive aSS|stance th‘rough the centers of exceflence varies from:year to year
Eighty-eight companies were assisted in FY 2008.

University of Kansas (Life Sciences, IT and Telecommunications)

The Biotechnology Innovation and Optimization Center (BIOC) provides a centralized focus for movingUniversity
technologies into the private sector from pharmaceutical and biomedical research on both the Lawrence and
Medical Center campuses. BIOC is a separate (economic-development-related) unit embedded within the
greater Higuchi Biosciences Center, which received a total budget of $16.68 million. The Higuchi Biosciences
Center was first established as the Center for BioAnalytical Research (CBAR) in 1983 and then reorganized as the
Higuchi Biosciences Center in 1989. The center is composed of four sponsored research centers and four
thematic research centers, in addition to BIOC.

Sponsored Research Centers:

* NiH Center of Biomedical Research Excellence (COBRE), Cancer Experimental Therapeutics
* NIH Center of Biomedical Research Excellence (COBRE), Protein Structure and Function
e NIH Chemical Methodologies and Library Development Center of Excellence
e Program Project on Aging
Thematic Research Centers:
o Center for BioAnalytical Research (CBAR)
e Center for Drug Delivery Research (CDDR)
e Center for Neurobiology and immunology Research (CNIR)
e Center for Drug Discovery

Funding Mechanism

KTEC provided $1.08 million for the Higuchi Biosciences Center or 6.5% of its budget in FY! 2008. g - 34
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Outcomes

Numerous grants and technology start-ups (through Higuchi). $8.1 million grant from the Ewing Marion
Kauffman Foundation (2008) to establish the Institute for Advancing Medical innovation, with matching support
from the University of Kansas Endowment Association.

The Information and Telecommunications Technology Center (ITTC)

The Information and Telecommunications Technolegy Center (ITTC) was formed in 1997 from the merger of the
Center of Excellence in Computer-Aided Systems Engineering (CECASE), established in 1989, and the University
of Kansas Telecommunications and Information Sciences Laboratory. The purpose is to promote technology
transfer and the commercialization of university-based information technology. Ten technology licenses are
available as of February 2009 according to the ITTC website. The center is composed of six labs: bioinformatics,
computer systems, e-learning design, intelligent systems, communications, and networks, radar/remote-
sensing. Its annual budget is approximately $4 million.

To date, the majority of patents granted (86 percent}) have been for innovation related to the
telecommunications industry. The incidence of patents granted has declined markedly since 1999, although
several are currently pending: ’

Figure 2: ITTC Patents Granted

1997 | 1998 | 1999 | 2000 2004 006

2 7 7 4 3 6 3 3 1 1 = 1

Funding Mechanism
Federal grants (72 percent), State of Kansas (17 percent), private industry (9 percent)
Leverage/Partners

Department of Defense (DoD); NASA; Department of Energy (DoE); National Science Foundation (NSF); Vermeer
Manufacturing Company (19 patents) and Sprint Communications (5 patents), among others.

Outcomes

37 patents filed from 1997 to 2008 in the following areas: machinery/boring equipment (18),
telecommunications (14), electronics/display (3), radar/sensing (2); video monitoring start-up company, Veatros,
received venture capital funding and was acquired in 2007 by DivX; Rush Tracking Systems teamed with center
to commercialize environmentally robust RFID tag technology and sign licensing agreements with two
companies.

Kansas State University (Advanced Manufacturing)

The Center for Research in Computer-Controlled Automation (CRCCA) was established in 1984 and reorganized
as the Advanced Manufacturing Institute (AMI) in 1991. Work performed by its engineers complements that
done at other Centers of Excellence, such as NIAR (work with Cessna on a cost-saving metal bonding technique).
AMI associates have assisted at more than 300 companies in at least 57 different Kansas counties since its
inception. Internship opportunities introduce students to real world projects. Students and faculty provide a
range of services: '

7 Source: ITTC website, accessed 25 February 2009. The number of different patents granted is somewhat misleading. Thirteen, for
example, are for trench-less underground boring, but filed in different countries. ”Z 35
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e Business planning and research
e Product development
e Design verification
e Custom equipment development
e Manufacturing process development
¢ Bioprocessing and chemical engineering
e Technology d_gevelopment and commercialization
Funding Mechanism
KTEC provides approximately 20 percent of AMI’s annual operating budget.

Leverage/Pari‘ners

The Manufacturing Learning Center, originating from a 1998 National Science Foundation award of $800,000 is
one of the key components of the Center. KTEC contributed an additional $450,000 for the Learning Center.

Outcomes

Completes about 80 projects a year.

Wichita State University (Aviation)

The Institute for Aviation Research, established in 1985, was renamed the National Institute for Aviation
Research (NIAR) in 1990. In 2006, NSF ranked NIAR and WSUfourth in aeronautical research and development
among U.S. universities, ranking about equal with MIT and the Air Force Academy. Its funding overall has
increased 40 percent from 2005 to 2006, giving it an operations budget of more than $35 miilion (almost double
its budget in FY 2002). The percentage of operating budget provided by private industry has increased steadily,
from 12.7 percentin FY 2002 to 41 percent in FY 2008. Federal funding, as a percent of its operating budget, has
declined and was at 37 percent in FY 2008.

NIAR is home to its own set of four centers of excellence within its 135,000 square feet of research and office
space:

e Center of Excellence for Composites and Advanced Materials (CECAM)
s Center of Excellence for General Aviation Research (CEGAR)

s National Center for Advanced Materials Performance (NCAMP)

e Center for Friction Stir Processing (CFSP)

Beginning in 1996, out of the EPSCoR fund, KTEC supported the Advanced Design, Research, and Manufacturing’
Center, centered at NIAR, involving four universities, and co-funded by Wichita aircraft manufacturers. In 2004,
the Kansas State Legislature created the NIAR/Industry/State (NIS) research program to support the State’s
aviation manufacturing sector. Research projects are identified and selected by an executive committee made
up of: The Boeing Company, Bombardier/Learjet, Cessna Aircraft Company, Hawker Beechcraft Corporation, and
Spirit AeroSystems. Annual funding for FY 2004 through FY 2007 was at the S2 million level. For FY 2008, it was
S4.75 million.

Funding Mechanism

. KTEC contributes between 2 percent and 3 percent of NIAR’s annual budget.
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Leverage/Partners
Federal Aviation Administration (FAA), NASA, NSF
Outcomes

Partnerships with universities inside and outside Kansas. Undergraduate research assistantships (100 in FY
2008). Internships and collaborative projects with private industry.

Pittsburg State University (Advanced Materials and Coatings)

The Kansas Polymer Research Center was established was established in 1994 to carry out research in the
polymer/plastics area and to complement the educational program offerings in the College of Technology with
applied research. One of the world's leading centers specializing in vegetable oil-based polymer research and
development, KPRC scientists work with industrial partners (e.g., Cargill, Inc.), state and federal agencies, and
producer associations to develop and commercialize Pittsburg State University's intellectual property. KPRC
moved into a new $5.7 million facility in 2007, a resource for bench-to-market product development (e.g., full-
capability wet lab, injection molding machines and extruders, thermo-forming machines, analytical testing
equipment and services) for Kansas companies and entrepreneurs.

Funding Mechanism

KTEC has provided $310,254 annually to KPRC for the past several years, or close to 33 percent of KPRC's annual
budget. KPRC's FY 2008 budget was $1.0 million; the projected FY 2009 budget is $1.8 million.

Leverage/Partners
Alliance for Technology Commercialization, Kansas Bioscience Authority
Outcomes

KPRC was honored by the National Academy of Sciences as recipient of the 2007 Presidential Green Chemistry
Challenge Award in the Designing Greener Chemicals category for the research performed by KPRC scientists Dr.
Zoran Petrovic, Dr. Ivan Javni, Dr. Andrew Guo, and Ms. Alisa Zlatanic. The group is the only research institution
in the state of Kansas to win this prestigious honor. Over the past 11 years, KPRC was granted 11 patents, has
five patents pending, and made an additional 100 invention disclosures. An example of the types of innovation
emerging from KPRC is its second patent issued in 2002 for using soybeans rather than petroleum products in
coating applications — an early “green” approach. With assistance from KTEC and the Alliance for Technology
Commercialization, KPRC recently formalized its processes related to invention disclosure and commercial
evaluation of its research portfolio.

Experimental Program to Stimulate Competitive Research (EPSCoR) and
Strategic Technologies and Research (STAR) Fund

KTEC's funding channel to deliver project-specific grants to Kansas universities has two components: EPSCoR and
STAR Fund. In addition to acting as a conduit for state funds so that university researchers can meet matching
levels designated by federal agencies, the companion programs attract industry partners for projects. The focus
of EPSCoR and STAR Fund projects is not to create jobs, but to build research capacity and intellectual property
that will provide the basis for new commercial activities and markets for existing Kansas companies and start-
ups. Relationships developed during projects may also lead to better understanding about what industry needs
from universities in terms of student preparation and curriculum priorities.

EPSCoR is a long-running federal experiment that attempts to improve allocation of federal dollars among states

that have not achieved certain thresholds of funding. Kansas is in the fourth cohort of EPSCoR states, having 01 ’57 :
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entered in FY 1992 (at the same time as Nebraska).8 KTEC is the state’s designated administrator for the
program.

The University Programs Committee directs the program, and brings industry input into the analysis of
EPSCoR/STAR Fund proposals. A key component of several projects is interdisciplinary and inter-institutional
collaboration.

As of February 2009, five federal agencies provide grants to Kansas under the EPSCoR program through the
Regents’ universities: Department of Energy (DoE), Department of Defense (DoD), National Aeronautics and
Space Administration (NASA), National Science Foundation (NSF), and the Environmental Protection Agency
(EPA). A combination of state matching dollars and soft or in-kind participation is required. Universities also
may provide matching dollars. Kansas is now at the upper threshold for EPSCoR funding from DoD and may
graduate out of the EPSCoR program for DoD, due in part to the National Bio and Agro-Defense Facility (NBAF)
award.

The STAR fund complements the EPSCoR program. It was created in 2001 to expand university research,
encourage collaboration between universities and private industry on commercialization opportunities, promote
competitive advantage, build critical mass in strategic technology niches, and attract federal and industry
funding to Regents Universities. Projects are not restricted to specific a specific set of federal agencies, unlike
EPSCoR, and are focused on areas in which Kansas already has significant intellectual and commercial capacity:
aircraft design, computing and aerospace technologies, ecological forecasting, benign chemical processes, and
novel materials.

Funding Mechanism

Variable, depending on federal award amounts for both EPSCoR and STAR Fund activities

® The other EPSCOR states and U.S. territories as of February 2008 are: Alabama, Alaska, Arkansas, Delaware, Hawail, Idaho, Kansas,
Kentucky, Louisiana, Maine, Mississippi, Montana, Nebraska, Nevada, New Hampshire, New Mexico, North Dakota, Oklahoma, Puerto
Rico, Rhode Island, South Carolina, South Dakota, Tennessee, Vermont, Virgin Istands, West Virginia, Wyoming. ‘ g - 3?
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Leverage/Partners
Various industry partners, depending on the particular project

Outcomes

EPSCoR has stimulated significant and increasing attraction of federal funds to Kansas for university-based
research projects. Increased collaboration among universities as exemplified by the NSF award of $6.75 million
for an ecological forecasting project that with co-principal investigators from KU and KSU. Figure 3 shows how
KTEC contributions have been leveraged through the EPSCoR and STAR Fund programs, especially since 2001.
The chart (Figure 4) shows that, over time, KTEC dollars have become “more efficient” — they are being
leveraged to a higher total of dollars invested for awards.

Figure 3: EPSCoR and STAR Fund Leveraged Dollars

STAR Fund Leveraged Dollars
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ested vest rage ,
11995 . $2,028,793 | . $2,282,793 - $2,282,793 11
1996 $3,298,985 $3,756,018 | $470,000 $4,226,018 1.3
1997 '$3,435,000 $2,938,689 $395,000 $3,333,689 1.0
1998 $3,200,000 $4,078,052 $545,000 $4,623,052 1.4
1999 $3,693,735 $5,843,179 $616,500 $6,459,679 1.7
2000 $3,200,000 $4,634,875 $414,650 $5,049,525 1.6
2001 $3,200,000 | $11,205,105 $761,217 $11,966,322 3.7
2002 52,884,921 $7,139,009 - $7,139,009 2.5
2003 $3,062,167 | $16,053,803 $335,000 | $16,388,803 5.4
2004 | . $2,215815|  $12,413,683 $200,000 | $12,613,683 5.7
2005 | $2,374,590 | . $14,183,800 $200,000 | $14,383,800 6.1
2006 |- $2,361,094 | $14,643,185 $400,000 | - $15,043,185 6.4
2007 $1,976,975 | $18,101,720 $595,000 | $18,696,720 9.5
2008 ~ $2,139,477 | " $16,908,557 $1,488,533 $18,397,090 8.6

Kansas Angel Tax Credit Program

The Kansas Angel Tax Credit program was-developed by KTEC as part of the 2004 Economic Development
Growth Act. The“purpose of the Kansas' Angel Investor Tax Credit Act is to facilitate the availability of equity
investment in businesses in the early stages of commercial:development and to assist in the creation and
expansion of Kansas businesses, which are job and wealth creating enterprises, by granting tax credits against
Kansas income tax liability of investors investing in these businesses. The program issues up to' S6MM in tax
credits annually (amended from $2MM in 2007). Since the program was started in 2005, 67 companies have
been qualified under the statute. KTEC has issued $13.375MM in tax credits from 2005 — 2008. The total capital
raised by companies receiving tax credits over the same period is $118.8MM. Tax credits are only eligible for
natural persons and cannot be issued to investment funds. The “seeding” of capital by individual investors
attracts institutional investors explaining why almost $9 of capital was raised for each $1 of credit issued.

The tax credit program issues up to $50K of tax credits for investment up to $100K per company, per year.
Natural persons receiving the credit must make a qualified investment into a Kansas qualified business. The
investor must register on line at www.kansasangels.com , submit a copy of the check and signature page
indicating a valid investment has been made. KTEC issues the tax credit directly to the investor and reports this
activity to the Department of Revenue.

Each company must become a qualified business. The statutes give KTEC latitude to evaluate the business plan,
financials, management, and many other areas to determine who should receive qualification. KTEC staff
recommendations are sent to a subset of the KTEC Investment Committee (3-person committee) for approval.
The statute does not require KTEC to seek approval from the investment committee. This process was
recommended to the Investment Committee by staff and adopted after the first year of tax credit operations.

Many of the “fly-over” states have angel tax credit programs. Missouri is currently trying to pass legislation that
virtually mirrors KTEC's current statutes. Most of the states do not allow the tax credits to be sold or
transferred. KTEC amended the statutes in 2007 to provide for sale and transferability. This change aliows
investors to sell their tax credit once and in its entirety. The rule protects against a secondary market being
created. All transfers flow through KTEC for verification with the department of revenue and appropriate
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documentation. Since the change in policy, the tax credit program has helped raise $4MM from out of state
investors, including some intérnational investors.

Many c‘o‘mpanies are able to raise capital easier due to the tax program. In 2007 - "Of the money
ImmunoGenetix Therapeutics Inc. has raised to date, a quarter of that has comie into the company due to the
angel tax credits in Kansas,” ImmunoGenetix President James Laufenberg, Lenexa said. “The tax credits provide
substantial support to an emerging company at this stage and help to create additional interest in the
opportunity.

KTEC coliects annual economic impact data related to jobs, revenue and capital raised. This data is reported to
the KTEC board of directors, the Governor and the Legislature.

Commercialization Program (K.S.A. 74-8102)

The business assistance incubator program activities typically enter the innovation life cycle at the
commercialization stage, i.e. early in the process. The focus at this stage is on converting technology that has
passed through the development and testing stage into a marketable product, or at least, a marketable product
concept. By this stage, the innovator usually needs financing to sustain testing and product development and
must rely on those with the business expertise to help perform market analysis, develop a business plan, and
outline a strategy for raising capital. Although resources associated with the incubator programs are based in
university towns, on-campus, and have close ties with university personnel, the client population is maore heavily
skewed toward non-academic entrepreneurs.

Unlike the federally funded Small Business Development Centers (SBDC), business assistance incubators
generally serve selected clients — SBDCs must work with all who request help. KTEC supports a network of eight
business incubators, thereby providing “technical referral services to such small, new, emerging, or mature
businesses.” Each incubator provides a similar range of business planning services, but the particular expertise
of personnel guides which incubators are recommended for a specific client. As of February 2009, the incubator
network looks like this:
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Western Kansas Technology Corporation (WKTC), Great Bend

Quest Business Center for Entrepreneurs, Hutchinson

Wichita Technology Corporation (WTC)}, Wichita

National Institute for Strategic Technology Acquisitions and Commercialization (NISTAC), Manhattan

Lawrence Regional Technology Center (LRTC), Lawrence

Enterprise Center of Johnson County (ECIC), Lenexa

Mid-America Manufacturing Technology Center (MAMTC) '

University of Kansas Medical Center Research Institute, Kansas City

0. Alliance for Technology Commercialization (ATC), Pittsburg
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When first configured, this network of incubators, whose daily operations are independent of KTEC followed a
hub-and-spoke communications model. KTEC staff connected with individual incubators, but the potential
network power® was not being tapped. Better practices are now in place and the network is beginning to learn
how to perform like a matrix organization so that network affiliates and their clients can benefit from the cross-
fertilization of ideas.

Communications Model

KTEC staff facilitates quarterly network meetings with all centers of excellence and incubators. Meeting
locations rotate around the state. Each representative reports, briefly, what companies are working throughout
the state. The communication continues through monthly conference calls to discuss deal flow, angel
investment activity, solicit guidance from network colleagues, and recommend approaches for specific clients.
Deal flow is also captured on the Intranet site so that the entire network can see the review stage of a specific
client, reports from angel groups, technology applications, and opportunities for offering assistance. One of the
incubator directors created standardized legal forms for posting to the Intranet, thus saving time and legal fees.

Transparency across the network is the goal: everyone in the network should know each other’s business so that
the focus is turned outwardly, toward the client, rather than toward the individual network components. In this
way, the expertise and knowledge of the entire network can be tapped. KTEC staff also visit each center and
incubator every year for informal discussions about what is'going on, what KTEC is doing well, what KTEC could
do better, and what could be done in concert.

This model has evolved especially since 2006. Prior to that time, centers of excellence did not attend the
network meetings. Investment pipeline information was not shared on a monthly basis as it is now. Information
sharing across the network, as opposed to through KTEC as the mediator, was developed deliberately by
establishing a consistent and open communications infrastructure for the participants. Greater transparency
may also reduce suspicions that assistance is subject to undue influence.

Commercialization Nodes

The business incubators are independent organizations that control their own budget and businesses portfolio.
Most have small staffs of no more than three persons. They work in alliance with local economic development
organizations and government agencies. MAMTC, however, is a statewide resource that is wholly owned and
administered by KTEC. Its focus is on small and medium-sized manufacturing companies.

Alliance for Technology Commercialization (ATC), Pittsburg

ATC is located at the Pittsburg State University Business and Technology Institute, a regional economic
development organization serving 13 counties in Southeast Kansas.

e Investment Fund: Milestone Ventures, LLC

e (Client Process: Posted on website www.atckansas.com

* Companies Listed: Brainchild, LLC; Control Vision Corporation, Pixius Communications, Relight America,
Renegade Tool, VasoGenix Pharmaceuticals

® Outcomes: Four of its clients have received funding from KTEC and are currently in the active portfolio
(Control Vision Corporation, Pixius Communications, Relight America, VasoGenix Pharmaceuticals)

® David Singh Grewal, “Network Power,” Yale University Press, 2008. % - L/ﬁ

Page 40 of 98



Prepared by Thomas P. Miller and Associates

Enterprise Center of Johnson County (ECIC), Lenexa

ECIC is located in a stand-alone building. ECJC was established in 1994 and managed by Prairie investment for
Technology Advancement, LLC (PITA), one of eight for-profit seed:capital companiés in Kansas funded by KTEC.
The fund provided limited early- stage, equity risk capital to technology -based ventures with the potential for
high growth and significant returns on investment. The funds were not limited to companies based.in Johnson
County. All funds were expended by 2003 and the Fund management was returned to KTEC in July 2007.

e Investment Group: Mid-America Angels Network
¢ Client Process: Posted on website www.ecjc.com

e C(Clients: 30 including six that have received funding from KTEC and are ourrently in the active portfolio
(ImmunoGenetix Therapeutics, Innovia Medical, Rhythm Engineering, Rush Tracking Systems, SoftVu,
VasoGenix Pharmaceuticals.

* Outcomes: Smce 1999, ECIC companies have created 675 JObS raised more than $45M, and generated
over $32M in sales. Started Kansas Women s Business Center (2000). in 2006 founded (Wlth assistance
from the Kauffman Foundatlon and the Angel Capltal Association) and co managed the Mid- America
Angels Network wuth LRTC (2006) and 102 members who have invested nearly S3 8M in 12 companles

Lawrence Regional Technology Center (LRTC), Lawrence
e Investment G;roup: Mid-Ametioa Angels Netvyork
e Client Process: Posted on website: www.lrtc.biz

o Clients: il Slgma Company, Admunex Therapeutlcs Inc BioComp Systems, Inc.; BioScience Innovatnons
Inc.; Blue Sky De5|gn & Promotions, L. LC Cadstone L.L.C; CritiTech, Inc.; Deciphera Pharmaceutlcals
‘Inc.; elearning Creations, Inc.; Flint Hllls Scnentlflc L.L. C Griffin Technologies, L.L.C.; GreenSoft
Solutions, Inc.; KC BioMedix, Inc.;:Proteon Therapeutics, L.L.C.; T-Vax Biomedical, L.L.C.; ThinkGEO.

e Outcomes: Mid-America Angel Investor Network. Client companies have raised approximately
$78,000,000 in financing and created approximately 138 net jobs with an average salary of almost
$66,000.

National Institute for Strategic Technology Acquisitions and Commercialization (NISTA C), Manhattan

Founded in 1994 as the Mid-American Commercialization Corporation (MACC) and renamed in 2004, NISTAC is a
not-for-profit, 501(c)3 corporation, organized under the auspices of Kansas State University (K-State) and the
State of Kansas via the Kansas Technology Enterprise Corporation (KTEC). Management, human resource, and
financial -services are also delivered through Mid-America Technology Management, Inc., a wholly owned
NISTAC subsidiary. Originally named the Mid-America Commercialization Corporation (MACC), NISTAC is also
co-sponsored by the City of Manhattan, Kansas, and the Manhattan Area Chamber of Commerce. Along with
these and other partners, NISTAC launched the Knowledge-Based Economic Development (KBED) initiative in
2008.

s Website: www.k-state.edu/tech.transfer/NISTAC

» Clients: Ag-Renew Global, Inc.; KCAT/TLC Teaching Language & Culture; Global Lipidomics; PharmaCATS;
Veterinary Diagnostic Labs; KCAT/Counseling Sefvices; Kansas Advanced Tethnologies, LLG;
Scavengetech; Nacelle Therapeutics, Inc.; NutriJoy; MotivEngines LLC, GTL Petrol; Sunflower Integrated
Bio Energy Corporation.

¢ Outcomes: Creation of graduate intern programs and a new technology entrepreneur track within the
MBA degree program of K-State's College of Business Administration. Phase | SBIR grants from the
National Institutes of Health (for Nacelle). At least two client spin-offs from KSU have received funding

97/
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from KTEC and are currently in its active portfolio (NutriJoy and NanoScale Materials). Coca-Cola
Company acquired 51 percent of Nutrijoy in January 2008.

Quest Business Center for Entrepreneurs, Hutchinson

Quest offers business planning guidance and financial planning free of charge for the residents of Reno County,
as well as high-speed Internet connectivity.

e {nvestment Fund: Quest Venture

e Website: www.hutchquest.com

e Clients/tenants: 21 businesses representing various services sectors.
e Qutcomes: N/A
University of Kansas Medical Center Research Institute, Kansas City

Established by the University of Kansas Medical Center in 1992, the Research Institute is a private, not-for-profit
501(c)3 corporation established to promote and support medical research and faculty invention disclosures. It
administers federally funded and privately funded research projects and clinical trials within the University of
Kansas Medical Center with a major objective of enhancing the research capability of the University of Kansas

Medical Center faculty for the benefit of the public. . it fulfills: its role by fostering partnerships between:

academic researchers and private sector organizations, enhancing revenues through technology transfer to the
private sector, and acting as facilitator among interested commercial parties both in the U.S. and abroad. The
Research Institute appears to be transferring attention to the Kansas Bioscience Authority as the latter rolls out.
This logical shift alighs with best practices for developing technology clusters. Through restructuring of
incubator and Center of Excellence resources, KTEC has supported the university’s alignment of resources on
both campuses toward clinical translational research in therapeutics.

e Investment: Various internal funding opportunities for KU Medical Center faculty.

e Outcomes: Received $2 million (with the University of Kansas Medical Center (KUMC)) from Kansas
Bioscience Authority in 2008 to match a $3 million grant they recently received from the Economic
Development Administration of the U.S. Department of Commerce (EDA). KUMC / KUMCRI wouid
provide the remaining $1 million match. The funds will be used to renovate the existing Breidenthal
Research Building on the Medical Center campus for use as a bioscience facility v

Western Kansas Technology Corporation (WKTC), Great Bend
KTEC contracts with WKTC te provide services to entrepreneurs and small technology companies in western

Kansas. WKTC also provides technical assistance on behalf of the Mid-America Manufacturing Technology
Center. WKTC helped 135 companies in FY 2008.

e Website: See KTEC website

e Clients: (geographical sampling): New Dymax (Wamego); MAC Equipment (Sabetha); Flame Engineering
(LaCrosse); Wilkens Manufacturing Co. (Stockton); Formation Plastics (Quinter); Osborne Industries
(Osborne).

e QOutcomes: Six companies are entering or expanding market position.

Mid-America Manufacturing Technology Center (MAMTC)

MAMTC is a wholly owned subsidiary of KTEC that delivers lean enterprise, quality, and technical engineering
services to companies across the state. In addition to revenue from services to clients, it receives annual
funding from KTEC through the State Economic Development Initiatives Fund ($1.4 million in FY 2008) ~ 11
percent of KTEC’s total EDIF expenses. MAMTC also receives approximately $2.4 million annually in grant
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funding from the federal National Institute of Standards and Technology (NIST) to fulfill the role of
Manufacturing Extension Partner, a support program geared toward small- and medium-sized manufacturing
enterprises.

e Client Process: Posted on website www.mamtc.com

. Cl'ien’ts/PortfoIio Com»panies: Diamond Coach Corporation (Oswego); IPS Networking (Wichita); Osborne
Industries (Osborne); Carpet-Dog™ (Wichita); Del Monte Foods (Topeka and Lawrence); SPX Corporatlon
(HQ in South Carolina)

e Outcomes: Deliversin-depth engineering and business assistance services to about 100 companies per
year and reaches another 300 to 400 companies through seminars and outreach programs. Won a
three-year contract to train 420 SPX employees in lean principles. Runs the State of Kansas Shingo
Award program for excellence in manufacturing. "

Wichita Technology-Corporatio (WTC); Wi

delivery -
busmess C
seed mvestme

onmental Comphance_ Consultmg,
ol 5|on Corporanon h

have ranged f ] '-S25 000 to 5200 OOO 11 of |tsl‘po folio- compames have rec ved ‘dlng from KTEC

'and are currently'ln the. actlvem‘portfollo (NanoSc\ ;- Pixius, Envuronmental Compllance Consultlng,
Nutrijoy, Contro j‘VlSlon Corporéﬂon Innovia. Medlcal CritiTech, Vasogenix Pharmaceutlcals Ventria
Blosuence, Punfan and Relight America). Founded the MIdWESt ‘Venture Alliance angel network group
consisting of ¢ over 50'‘members.
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KTEC Structural Integrity

Statutes & Legislation

The enabling statutes for KTEC outline legislative expectations for how the corporation should be governed.
TPMA'’s examination of how those statutes have been executed indicates that KTEC is generally in compliance
with reporting requirements and the establishment of programs that respond to its mission. It does appear;
however, numerous interviewees claimed that the information dynamics between KTEC and its Board do not
fully support the latter in effective governance of KTEC. This conclusion is based on interviews with current and
past board members, and direct observation at the December board meeting.

Execution

The prescribed relationship between KTEC executive management and the Board of Directors could be
strengthened in several key areas. The board’s role does not appear to be one of “govern[ing] the corporation”
(as is its statutory charge) but of being governed. This is not unusual in the private sector and has been the

2-47
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source of i mcreas:ng concern.and pressure from shareholders for greater activism and process transparency. For
a public agency’®, however, the concern should be even greater.

A recent article in the Sloan Management Review'?, a-quarterly academic journal published by MIT, suggests
that information asymmetry is a.common problem for boards that must rely on information from staff to make
decisions and evaluate management performance. Information is power. The absence of an independent
source of information for board members creates the potential for disengagement. At the same time, a board
cannot function effectively if inundated by too much raw data. A balance must be struck.

Given today’s technological tools, it should be possible for KTEC board members to answer questions about
investments, for example. In fact, KTEC has been encouraged over the years*? to do a better job tracking
numbers and has almost completed implementation and. testing of a new software system that will make it
possible to consolidate available figures from across.the KTEC network. This system may offer a unique
opportunity to re-engage the board and provide vital oversight information and KTEC should be acknowledged
for taking this step

The Board is underutlllzed as a champion for KTEC achrevements if it does not have adequate details about
companies in the KTEC portfolio. With a finite number of companies in the portfolio — 46 active as of March
2009 - inserting job figures in the company profsles that TPMA has already developed should not be too
onerous. The financial assistance application compames complete to request fundmg through KTEC requests
information about jobs in the non-confidential section of the application. This is information that is useful to
board members to encourage informed declSIOI’l -making. It is a missed opportunity for the participants and the
State of Kansas if the individuals gathered in the roomto make decrsnon do not have adequate mformatlon to
make those decisions. ;

The size and composition of the board — 20 dlrectors — might well contrlbute to a certain sense of complacency.
Smaller boards encourage a greater sense of ownership because each participant has a higher profile. A
statutory review of the board size and composition might be in order. KBA, for example, has only an 11-person
board of directors.

The statutorily determined structure of the board may be politically successful, in that various stakeholder
groups are..assured representation, but we question whether the structure and the compensation policy
(voluntary) for board members guarantee the, best possible board to oversee technology-based economic
development in. Kansas ' : ,

This® is not to demgrate the enthustasm optlmlsm mtegnty, expenence or generosity of board members All
board" ‘members interviewed by TPMA expressed deep and abrdlng commitment to the State of Kansas and‘its
economic growth Several, however, did express concern that they did not feel well-enough mformed about
technologies bemg presented for consideration.

ln 1993, the Kansas Attorney General determlned ‘in Opinion 93-62 that KTEC, Kansas, Inc., and the Information Network of Kansas
(INK) that ”wh|le these entities have the basic characteristics of. prlvate corporations, the legislature has determined that in the exercise
of their statutory authorltles and powers, they areto be deemed as performmg governmental functions.
“This office has prev1eusly opined.that members of the boards of directors of the’ Kansas technical enterprise corporatxon (KTEC) and the
information network of Kansas (INK) are covered: by the provnsrons of the itort clanms act. Attorney General Opinions No. 86-155, 92-104.
In Opinion No. 86-155 it'was found that the. language of the statute creatmg KTEC was lifted from K.S.A. 68~ 2003, the statute creating the
Kansas turnplke authorlty, and that the Kansas Supreme Court has held that the turnpike authority is "an arm or agency of the state,
created by the'legislatire to perform an essential governmental function.” See e.g."Woods v. Kansas Turnplke Authority, 205 Kan. 770
(1970}, and cases ‘cited therein, Based on these foregsing Attorney General Opinions -and the :similarities between the KTEC; INK,
corporation for change and Kansas healthy kids corporation, we believe the provisions of the Kansas tort claims act are applicable to the
members of the board of directors of the corporation for change and healthy kids corporation.”
Y The MIT Sloen Management Review is the peer-reviewed quarterly research Journal from the Massachusetts Institute of Technology

(MIT) Sloan School of Management. US News & World Report ranked Sloan 4% among U.S. graduate schools of business in 2008. Its
journal is a source of useful and innovative ideas for business leaders, keeping them informed of the latest trends in corporate strategy,

leadersh|p, management of technology, and innovation.
See for example, LPA 2008, 2004; Kansas, Inc. 2007, 1996. 2 - g
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A suggestion from TPMA to KTEC executive management prior to the December board meeting that board
members needed a technology glossary was responded to immediately. Board members received a glossary of
terms and acronyms at the start of the board meeting. We appreciate the KTEC staff members’ quick attention
to this suggestion. (Note: as a courtesy to the KTEC Board, a ‘technology-based economic development primer’
is included as an attachment to this report)

KTEC does take board members on tours of facilities run by investment recipients. The concern expressed,
however, was that the tours are so quick, so full of new information for which little foundation has been laid,
that at least some board members remarked that they were a bit overwhelmed, rather than informed.

While board members expressed confidence in the integrity of the investment analysis presented to them, they
also expressed a desire for more detailed information and adequate time to comprehend more fully those
details, saying that information was presented to the whole board in a package. A few said they might be ill-
equipped with a response when asked by a neighbor about the reason for a particular investment decision.

The appearance, at least, is that KTEC executive management controls board member access to information.
Some analysts have suggested that if information asymmetry exists it is inconsistent with highest performing
boards:

Private equity companies claim they know “best practice.” Private equity partners, in an effort
to assert their claim to an investor premium, argue that their companies enjoy success not only

" because of improved strategic positioning and increased operational efficiencies but also
because of superior governance. Private equity ownership, they maintain, improves
governance, whereas public companies’ weak governance and oversight undermine the value of
the company. According to this scenario; private equity’s success creates a competitive
benchmarking opportunity for publicly traded companies, which import private equity
governance best practices.™

Some board members also said they were restricted from seeing certain investment information because of
nondisclosure agreements with the investee. This does not appear to align with the board’s fiduciary
responsibility and right of access to the corporation’s books.

[

18 gusiness Ethics and Public Policy, Governance, How Boards Can Be Better — A Manifesto, By Robert J. Thomas, Michael Schrage,
Joshua B. Bellin and George Marcotte. Sloan Mariagement Review. Januaty 7, 2009 .
" | egislation was introduced during the FY 2001/2002 budget process to abolish both KTEC and Kansas, Inc. . 2 &~ 7
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Admittedly, changing any single group’s dynamics represents.a.challenge. However, there is a riskin accepting.a
condition of relative ignorance, especially for.a board that is charged with monitoring, indeed, with “controlling”
the .operations.,of the cerporation.. Superior governance is essential to sustainable success as superior
operations and the KTEC board must determine-how its performance is:to be measured. These metrics.should
align with those wused to measure corporate performance. This-may be especially important for a-quasi-state
corporation that receives 100 percent of its operating budget from the State, but which purports to model itself
after private industry.

KTEC executive management-has frequently referred to its internal modeling as a private sector entity intended
to encourage creativity, innovation, and..agility — terms not often enough characteristics used to describe
governmental bureaucrats. ‘Unlike private equity companies, however,.compensation:(and at a significant level)
is guaranteed by the State.. There is no apparent risk to poor performance. .n fact, there was historically no
recourse for auditing employee performance. A 2006 LPA study found that, up to that _point in time,
performance evaluations Were destroyed after bonuses were awarded.

The board is charged with approving the compensatlon for executive KTEC management The level of
compensatlon for executive KTEC management has come under scrutlny several times over the years. After
some unrest in the legislature regarding the precedent that a compensation plan which included merit bonus
pay for performance might create, in 2006 the Board voted for a compensation package that provided a salary
rather:than salary plus bonus, thus creating a new baseline for the president’s salary closely aligned with the
market for the president’s total compensation. "According to a lettér written by the co-chairmen of the KTEC
Board’s Compensation Committee®®, appropriate processes were followed.

Compliance

TPMA used a set of questions derived from provisions contained in the statutes to guide its evaluation of
whether KTEC and its Board .are .in compliance with statutes in three areas: reporting and monitoring,
investment decision process, and center of excellence review. TPMA’s findings for each of these areas, followed
by the relevant questions, are discussed separately below.

Reporting and Monitoring

KTEC fulfills the statutory requirements for reporting, but we believe there is room for improvement. As of
February 2009, only the KTEC annual reports for 2006 and 2007 were posted to the KTEC website. It would be
helpful and informative for citizens, legislators, and government officials if all annual reports were available
electronically. Moreover, while the annual reports describe program highlights and the distribution of funds
adequately, they do not offer much analysis of changes needed from state government.

As discussed previously with reference to the 2008 LPA and RTI reports, the number of jobs created as a result
of KTEC involvement is difficult to count. Companies that benefit from KTEC services frequently have benefited
from assistance from other agencies‘as well. Changes within the broader economy factor into job creation as
well. One metric that could be reported and followed consistently would be the variance between a company’s

*® The response was that the president of the corparation did not want to parse the package, although he did order the priorities upon
persistent request: 1) Federal funding/SBIR, 2) High school students, 3) Clean tech, 4) business incubators.

.16 .
See Appendix D. 2 ,50
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actual number of jobs and projected number of jobs. This would provide information about how specific
companies are doing and would require KTEC's insistence — without exception — that the simple KTEC survey be
completed annually by companies that receive financial assistance.

The Angel Tax Credit. statutes were amended in July 2007 to extend the period. of available tax credits for
bioscience companies to 10 years. Employment levels for these companies are tracked for the length:of the tax
credit statute. KTEC should also consider reporting in greater detail about the quality of the jobs created,
especially by bioscience companies. These companies attract highly qualified professionals to Kansas, as
perhaps indicated by Kansas’ impressive ranking on the State New Economy Index: 157 in the U.S. for workforce
education and 10" in immigration of knowledge workers. The quality of jobs created may be more meaningful
for Kansas’ future competitiveness in the innovation economy than the quantity of jobs created. The KTEC
application that companies complete to initiate the assistance process requests job information under the
section desighated for public disclosure. Thus, it does not appear as though job figures are treated as “trade
secrets.”

The KTEC staff has a responsible process in place for the Angel Tax Credit program to ensure that those
companies requesting qualification for credits are eligible. Companies have tried to take advantage of the
program by presenting themselves as being domestic (in-state) Kansas residents, but were denied when KTEC
staff due diligence revealed that their in-state presence was limited to P.O. Box, for example.

The questions that guided this evaluation of KTEC's compliance with statutory reporting and monitoring
requirements are listed below.

1. Annual Report: What is the distribution of the annual KTEC report (74-8111)? Does it note the changes
needed from state government? Does it show how and at what level other states fund similar
programs?

2. Job Creation: Do angel investment tax credits meet the legislative intent for jobs creation (74-8131
“Kansas businesses, which are job and wealth creating enterprises”)? 74-8135 requires “reasonable
potential to create measurable employment.” Are companies being surveyed over a long enough
period? Are job numbers considered “trade secrets under the uniform trade secrets act”?

3. Bioscience Company Monitoring: 74-8134 indicates that investments in bioscience companies must have
been in operation for less than 10 years?

4. Angel Investment Tax Credits: 74-8136 identifies KTEC as the administrator for state tax credits, the
purpose of which are to “assist in the creation and expansion of Kansas businesses which are job and
wealth creating enterprises ... Such tax credits shall be awarded to those qualified Kansas businesses
which, as determined by KTEC, are most likely to provide the greatest economic benefit to the state.”
Businesses that do not satisfy annual reporting requirements may be “undesignated.” Are there any
instances of a business losing tax credit qualifications for noncompliance? In addition, KTEC determines
the payback amount due the State for noncompliance, including companies that move out of state
within 10 years. Are there any instances of this?

Investment Decision Structure and Process

TPMA has determined that the financial assistance decision-making structures and processes instituted by KTEC
and its Board of Directors comply with the statutes. We have noted that in the past there appear to be
instances where actual practice has fallen short. This was more prevalent during KTEC's “learning phase” when
investments were made in companies that, at least in retrospect, do not appear to represent technological
innovation. The investment decision-making process itself is discussed in greater detail in Section V. KTEC staff
leverages the KTEC network to ensure that Board members have access to expertise about specific technologies
directly (through briefings and on-site visits) and indirectly (through technology assessment reviews of

prospective assistance recipients). 2 5/
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KTEC Board members who are on the Investment Committee are privy to'comprehensive background
information about investment prospects and their underlying technology. According to KTEC staff, Investment
Committee membership is open to any Board member. In discussing comments made during the interviews
that the investment process appears to be opaque to non-Investment Committee members, TPMA suggested to
KTEC staff that invitations to Investment Committee ‘meetings be sent to all Board members to encourage
attendance and broader participation on the committee. KTEC staff agreed on pnncuple but cautioned that
consistent attendance was important, saying that the process would become less efficient and effective if Board
members selected to attend meetings based solely on which companies were on the agenda. TPMA agrees that
membership on the Investment Committee should be consistent so that a consistent application review process
is followed and to develop the expertise among Investment Committee members.

The majority of Investment Committee members are not members of the KTEC Board of Directors.!” The
statutes also provide for membership by KTEC staff and other especially qualified individuals from “outside.” -All
of the non-Board members of the Investment Committee are experienced and successful angel investors in their
own right. TPMA observed that membership'on the Investment Committee is very consistent year to year with
respect to non-Board members:‘the same individuals are present year after year. Meanwhile, Board member
participation as Investment -Committee ‘members has varied from 14 percent to 29 ‘percent. This lack of
participation on the part of:Board members understandably leads to a concern that decisions are being made by
a select group of individuals. It is important for succession planning and capacity-building that new people‘be
brought onto the committee. This will also help allay suspicions of favoritism and lack of, transparency —that the
Investment Committee is a closed group of individuals. It would benefit the State of Kansas to build more depth
into the Investment-Committee by encouraging new members (thus building: expertlse) and requmng a certain
minimum number of members from the Board (thus building capacity and making the process less opaque to
Board members).

KTEC has implemented, and consistently maintains, an excellent computer-based trackmg system that SIgnals
staff about critical dates pertaining to items like clawback provisions and investment position. Companies
applying for financial assistance are also asked to sign the Investment Compliance Agreement* before receiving
funding. ltis lmperatlve that this process be followed. Indeed, a company’s refusal.to sign may be an indication
that KTEC's assistance is welcome, but not “instrumental” to the success of the company or that ”commerually,
reasonable” fundmg is otherw:se avallable (both as provided for in K.S.A. 74-8109).

TPMA analysts referred to the following statutory provisions to guide evaluation of KTEC’s financial assistant
decision-making structures and processes:

1. Board access to financial and other records of enterprises in which KTEC invests is required per 74-8109.
Has the board successfully requested this information?

2. How are experts “recognized by their peers for outstanding knowledge and leadershlp in their fields”
selected to participate on the investment committee?

3. Per74- 8109, the board of dlrectors is to “create an investment committee.”
4. Are conditions for awarding grants (ARMF and TCSF) being met? (74-8107)
a. Cost share documentation
b. Description of future commercial application, industrial sector, job creation potential
c. Iltemized research budget, time line, research methodology
d. No money for training or technical assistance

e. Will expand the field’s technological base within the state

7 Alist of the FY 2008 Investment Committee members is in the Appendix E

18”see Appendix F. % ,5?‘
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f. Enhance employment opportunities
g. Measurable result
5. Are conditions for purchasing qualified securities being met (74-8109)?
a. Enterprise has a reasonable chance of success
b. KTEC's parti’cipation is instrumental to enterprise success or retention in state
Funding not otherwise available on commercially reasonable terms
d. Reasonable potential to create substantial employment within state

e. Entrepreneur and founders are contractually committed

Centers of Excellence

TPMA found that KTEC's biennial review process for the Centers of Excellence is consistent and fully compliant
with statutory requirements (K.S.A. 74-8106). KTEC's funding contribution to the centers is highly leveraged,
well beyond the requirements of the statutes. Details about the review process and funding are in the
University Programs section of this document. The following.two questions guided TPMA'’s evaluation of KTEC's
statutory compliance with respect to the centers:

e Are biennial reviews conducted? (74-8106)

e s at least 50 percent of centers’ funding above established level of core funding matched by non-KTEC
sources? (74-8106) ‘

Funding Mechanisms

Centers of Excellence

As initially conceived (K.S.A. 74-8106), KTEC would establish three different types of funds for supporting three
categories of Centers of Excellence: basic research, applied research and development, and technology transfer.
This provision for segregating center funds was not implemented. The LPA, as part of a broader study, looked at
this pragmatic, albeit noncompliant, practice and agreed with KTEC's current method of financing centers.

SBIR Matching Grant Program

The KTEC Small Business Innovation Research (SBIR) matching grant-bridge financing program (K.S.A. 74-8108)
was inoperative for several years. Instead, KTEC provided non-financial assistance to those seeking federal SBIR
funding. In 2008, KTEC announced that it would collaborate with the KBA to establish a reinvigorated SBIR
program with some matching grant moneys made available. The RTI study showed that Kansas ranked near the
bottom of its peer group of comparison states in terms of SBIR awards per 10,000 establishments (for the years
2001 through 2005).*

¥ RTI, p. 25. 92 53
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Section IV - Stakeholder Perspectzves

lnter\new Methodology

Qualitative data gathermg is an important: complement to quantltatlve data gathering, and is especially valuable
for researchers who ‘have not.gathered information by actually:participating in the institutional and individual
dynamics under analysis. These:.dynamics influence both the structure and content of policy formulation.

To understand more fully the linkages and :gaps among the TBED 'stakeholders in Kansas — their perceptions
about relationships within and across key organizations and programs — and to differentiate apparent and real
relationships-that:canbe deduced from quantitative data, TPMA used a hybrid interview approach.  Questions
were structured so that common-information was requested:from all interviewees:  Based on the individual's
relatnonshlp with KTEC, however, additional questions were posed to investigate more sensitive and subtle ways
in which KTEC programs and processes have had an lmpact on TBED in Kansas. Those more extemporaneous
questions were suggested in part, by the mterwewee S own responses The researchers relled on thelr TBED'
subject matter expertlse generally, and the documentary ev»dence of TBED in Kansas speC|f|calIy, to mvestrgate
further & : A

. Who was affected by KTEC programs? How? Why?

* What was the business context?

e How can TBED policy be improved?

* How can TBED' process be rmproved?

. What performance measurements should be used to evaluate program and pollcy effectlveness?

TPMA selected respondents from a pool of 254 mterwew candldates Deliberate efforts were made to ensure a
broad and balanced representation from those knowledgeable about the Kansas economic development
community:

* Private industry (those who requested funding, -including both those who received technical and/or
financial assistance and those.who did not)

. Umversrty researchers and admmlstrators

. Technology mcubators {“ reS|dents and administrators)

e Elected and appointed public sector officials

* Analysts (within government and private sector, mcludmg some outside Kansas)
¢ Economic development ofﬂc:als

TPMA researchers used a combination of specific (pre-determined) and spontaneous questions to explore the
perceived strengths and weaknesses of past policies and programs, and to elicit practicable and measurable
recommendations for improvement. Researchers also asked interviewees to recommend TBED programs,
policies, and performance measurements that might serve as models for Kansas. Researchers took interview
notes manually and followed commonly understood ethical codes of behavior for obtaining and recording
respondents’ comments, while maintaining assurances of nondisclosure in the summary interview notes given
to Kansas, Inc. Permission to attribute specific quotes was obtained by TPMA researchers in writing. Final
selection of interview candidates was partially determined by respondent availability in accordance with the
time constraints of the KTEC evaluation project.

E | ¥ -56/
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KTEC Interview Themes and Commentary

During the months of November and December 2008 and continuing into January 2009, the TPMA team
conducted interviews with over 80 stakeholders that included current and former KTEC board members,
entrepreneurs (who have received and who did not receive funding), state and elected officials, former and
current staff members, participants in the Pipeline program and other stakeholders. A copy of the set of
questions that were used is included as Appendix B to this report. Interviewees were promised anonymity; what
follows is a compilation of themes derived from the interviews and commentary for the evaluation staff.

The purpose in conducting these interviews was to create a qualitative foundation upon which a substantive,
guantitative evaluation of KTEC might be constructed. While qualitative reviews are often dismissed as
subjective, anecdotal, and therefore inconsequential, we have always found that ‘facts’ are often what people
believe them to be and that perception, right or wrong, becomes a form of reality.

For an operation as extensive as KTEC's that has engaged many people over the years, it is important to
understand from their recollected experience how the organization is perceived, what factors power those
perceptions and how perceptions help or hinder the organization’s operation.

What follows are some over-arching themes that emerged during the interviews. To warrant mention as a
‘theme’ in this document an idea or concept had to be represented by a number of interviewees or be a
recurring topic noted across a number of interviews.

Interviewees’ Overall Ratings of KTEC

Interviewees were asked to indicate if their interaction with KTEC had been generally ‘satisfactory’ or
‘unsatisfactory’ and were then asked to explain why they answered in the manner they did.

71 percent of the interviewees indicated that their impressions of and interactions with KTEC were satisfactory.
16 percent indicated that their interaction with KTEC had been somehow unsatisfactory and 8 percent did not
answer the question. The remainder of the interviewees was either KTEC or state staff or had some other role
specific to KTEC.

Reasons offered for a satisfactory response range fromthe personal, e.g. entrepreneurs who received funding or
direct assistance, to more generic responses. It appears from some of the satisfactory responses that a number
of the stakeholders who were interviewed for the project lacked a detailed understanding of the mechanisms
necessary to support technology-based economic development and were unable to offer specific reasons for
their answers. Therefore, their satisfactory answers tend to reflect a relative lack of comparative perspective
rather than a substantive evaluation of KTEC and its impact.

Nearly half of the negative responses from interview subjects came from university sources and dealt with the
lack of direct support from KTEC for technology transfer activities. While a broad framework for technology
transfer seems to be in place, the framework is not sufficiently built-out to take advantage of university-based
intellectual capital. The generally negative evaluation of KTEC from university-based interviewees may be a
result of this.

KTEC’s Role in Kansas

Few individuals seem to have a comprehensive understanding of KTEC and what it does, or is meant fo do. Most
interviewees know only the aspect(s) of KTEC that they have directly interacted with (Pipeline, Center of
Excellence, capital) but do not see the whole of KTEC.

One aspect of KTEC that is easily overlooked is the investments in a number of technology-based companies
and, as a result, its contribution to keeping them within the state of Kansas. A number of company executives
noted that their companies would have left the state, but KTEC's investment required them to stay. éz‘ - 55
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KTEC has fulfilled .a vital function within Kansas by working to connect and network various entrepreneurs,
venture capitalists, entrepreneur support organizations and other business support mechanisms. Many
interviewees identified KTEC as the ‘hub’ of the technology network in Kansas.

One over-riding positive contribution that people attribute to KTEC is that it provides a sense .of ‘one- stop’
assistance for entrepreneurs. This has become.a by-product.of KTEC's activities, i.e. it is an unintended and
unadvertised program. Because of the expertise of the staff and their extensive network, KTEC has become the
place to caII for entrepreneur assistance: not that they ‘do it all’ but that they know whom to caII

One wonders, though whether thls type of informal approach is adequate to meet the growing needs of .the
entrepreneurial culture of Kansas and whether a more formalized .and logical form of assistance should be
considered.

KTEC Board

The statutory role of the Board of Directors as a governing body could be strengthenea. ‘Some Board ri.':l\e‘rahb'ei‘s
who are not officers or members of the Executive or.Investment Committees report thatthey.are only allowed
to operate.in an.advisory capacity. Many cited the lack of detailed board information either prior-to or during
board.meetings as.aparticularly troublesomeissue. ,

A number of comments dealt with the conduct of the board meetings. Some respondenits indicated that board
meetings seem ‘contrived,” i.e. structured around pre-defined conclusions and that there is- little or no
substantive discussion during the meetings.. . e e

Beyond its fiduciary responsibility, the ‘origoing lack of engagement of the board in substantive decisionsmaking
or’in providing iriforftied ‘counsel suggests that opportunities to advance the breadth and depth of KTEC's
mission in‘Kansas ‘are ‘shortchanged. “The KTEC Board is ‘made ‘'up of 20 highly respected individuals, well
quahﬂed in their respective’ fields. They area tremiendous reséurce for ‘promoting TBED in their respectlve
communities, but they must be well informed to educate others and give constructive feedback to KTEC
management. -Rather than creatively employing the diverse experiences of the board members in charting
innovative directions. for KTEC and.its programs, it seems as. though the board is ‘managed’ as a way .of
minimizing input rather than soliciting it. In other words, the statutes give the board more power than the
board has been willing to exercise. .

It may be time to consider a strategic planning exercise for the board of directors as a method for encouraging
the full board to become engaged in thinking creatively about future opportunities for KTEC and its role in the
Kansas economy. A strategic thinking/planning process might also lead KTEC board members to benchmark
KTEC and Kansas against appropriate peer organizations and states and calibrate expectations.

Kansas’ Tech nology Clusters

With the emergence of the Kansas Bio Authority (which KTEC formed and served as interim 'manager during its
first 18 months) and ‘the ‘industry trade group, SITAKS (founded by KTEC), efforts to focus on two industry
clusters in Kansas has begun to formulate. Othérwise, few interviewees were able to identify KTEC's focus
beyond ‘technology’ and with the exception of a few isolated examples could not specify areas where Kansas
might develop unique intellectual and economic assets. This may be appropriate, i.e. if KTEC operates as the
foundation builder_and other groups such as KBA emerge to actualize specific industry assets out of the
foundation work KTEC has started, but this seems to be a default strategy.

‘Ag-bio” or some form of agricultural-based technology was cited by a number of interviewees as a potentially
unique opportunity for Kansas that KTEC should be taking a leadership role on. Animal health and medicine was
cited as an area where Kansas, particularly the western portion of the state, has assets that are not being

sufficiently exploited. g ;
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Only a few interviewees in or near Wichita identified Kansas’ pre-eminence as an aviation manufacturing and
technology center as a strategic opportunity. Yet the industry seems to be one where Kansas has unique assets
that could be exploited.

Interviewees also expressed hope that KTEC could become more of a platform for cross-technology
collaboration, e.g. ag-bio and green energy, or soy technology and polymers or helping to facilitate cross
industry collaborations, i.e. composite materials from aviation with biotech applications.

‘Hope’ that KTEC can become a platform for collaboration across technologies and industries is not a viable
strategy for Kansas going forward. That KTEC has not previously served as a convener or has not stimulated
focus within Kansas’ technology clusters suggests that there may have been lost opportunities in not capitalizing
on unique intellectual assets in the state or that time, energy, and financial support may have been leveraged
inadequately due to lack of concentration on areas where Kansas could excel.

KTEC Staff Leadership

It is telling that many of the same qualities are identified as both praise and criticism of KTEC staff leadership
depending on the individual. Supporters note that entrepreneurship is a ‘hard sell’ and without an aggressive
approach, entrepreneurship will be shortchanged in Kansas. Others see management aggressiveness as an
example of personal aggrandizement.

A second set of comments deal with the leadership style at KTEC. From an outsider’s perspective, hearing
comments about the leadership style at KTEC, one could conclude that there is a potential disconnect between
leadership qualities necessary to champion a for-profit entrepreneurial enterprise and those qualities that lead
to success in the public sphere of KTEC. The board will continue to be faced with a challenge when trying to
foster leadership that can successfully straddle a functional understanding of the innovation economy and
entrepreneurship while also possessing the capacity to navigate the nuances of a statutorily commissioned not-
for-profit organization operating in the public spotlight.

Again, it is the responsibility of the board to govern the corporation. The board, however, seems to have chosen
to remain in the background. This is not unique to KTEC: private sector boards have come under increasing
scrutiny for being too passive. The consequence is that decisions, whether about executive compensation or
capital investment, are perceived as not under the control of KTEC board members. This may contribute to a
perception that KTEC is the domain of the few, rather than a resource for the many.

KTEC Programming

Program participants are almost universally positive about the experience and support they have received
through KTEC programs. The KTEC Pipeline program receives very positive reviews from participants.
Entrepreneurs who have received the benefit of seed capital investment, whether directly through KTEC
involvement and/or introduction or indirectly through angel investment tax credits, are positive about both the
end result of the process (capital) but also the process used to validate and vet the business. Receiving a
positive endorsement by KTEC, with or withiout funding as a result, is perceived to be a ‘stamp of approval’ to
vehture capitalists.

There does not seem, however, to be a strategic progression of programming that could be viewed as a way of
moving entrepreneurs along a logical trajectory through the stages of starting and developing a company. For
example, while the Pipeline program deals with a number of aspects of running an entrepreneurial company, it
is designed for entrepreneurs who are already in the midst of establishing their enterprises. There does not
seem to be concerted and accessible opportunities for entrepreneurs at various stages of the business lifecycle.

As noted earlier, KTEC staff is at the center of an informal entrepreneurial support network, but it‘is unclear how
potential entrepreneurs access this network and whether this level of informality will serve Kansas’
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entrepreneurs long-term. [t is hard to assess the lost opportunities that may have already resulted from the
relatively obscure “front door’ to entrepreneunal support services.

KTEC Operat;ons

For a variety of :reasons, some interviewees referred to KTEC as a “black box:’ this descrlptlon was used by a
finance applicant and.a board member, referring to different interactions with KTEC, but referencing the same
underlying cause: procedures at KTEC are not transparent. While the use of the term “black box” was not
universal, more than occasional references were made to difficulties Wlth gettmg mformatlon from KTEC or with
understandlng how decisions were made wrthln the organlzatlon

KTEC is occasionally criticized for-lack of promotion and lack of marketlng This fack is interpreted in a couple of
ways: one, KTEC is too ‘busy focusing on its mission to spend fime ‘self-promoting,” or, two, KTEC leadership is
confident enough to believe that they do not have to communicate their activities to outsiders. Either way, lack
of information to the general publlc or even to. mterested stakeholders unnecessarily creates suspicion and
conflict about KTEC’s m|55|on and progress

Lack of communication was mentioned as a particular problem with respect to the Kansas Ieg|slature While
legislators serve on the KTEC board, there is a concern that KTEC staff does not prov1de extra effort to mform
educate, and explain KTEC's mission and progress to legislators. 4

KTEC Progress

A majorlty of interviewees mdncated that wnthout KTEC Kansas’ present.and future economic prospects would
be significantly.diminished, particularly in the area .of technoelogy-based economic development. There is a
general sense that the creation of KTEC has enabled Kansas to:get in.and stay in the “technology game.”.

Creation of the Kansas Angel Tax Credit, for which KTEC was a principal champion, is seen as a positive step for
Kansas and has provided sngnlflcant capatal for start-up companies in Kansas. The unique structure of the
program, a direct tax credit to the angel investor, has served to mobilize new capital in the state.

Few interviewees were able to articulate success metrics for KTEC or if KTEC was making measurable progress
on specific items. With regard to the ‘progress’ question, most interviewees indicated their belief that KTEC is
making progress in fostering technology business in Kansas, but were often unable to point to specific indicators
that are or could be used to measure progress. This creates an opportunity for KTEC to better calibrate its
message and make a renewed effort to-increase communication to stakeholders.

Likewise, when interviewees were asked to put the mission of KTEC ‘in their own words,’ almost all were able to
articulate KTEC's function of ‘growing technology businesses in Kansas,’” but there was often little specificity
beyond that phrase.

A number of interviewees raised the rhetorical question about return on investment on start-up companies
versus investing the same dollars in attracting or growing existing companies. No one had or has an answer to
the question, but many interviewees were grappling with this question, particularly when they could not point
to specific tangible outcomes from KTEC. This is typical for technology-based economic development but should
be a call to KTEC stakeholders to better track and-articulate ROI.

Another theme that comes across from many interviews is that KTEC is perceived as trying to be ‘all things to all
people.” In this model, there is never enough money to accompllsh everythmg and as a result, some individuals
end up being marginally disappointed. The alternative is to focus more exclusively on some defined
opportunities and within -specific industry sectors to manage expectations over the long hau! and direct finite
resources to have an impact.
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University Support and Tech Transfer

Concern emerged in the interviews about whether KTEC is providing appropriate leadership for
commercialization of university research. Some interviewees noted that KTEC is well positioned to serve as a
convener across universities, yet has not fully taken advantage of its position to do so. Expertise regarding
commercialization is uneven across universities in the state and the learning curve is both steep and expensive.
Finding ways for universities to share expertise, experience, and even cross-generate research is viewed as an
appropriate role for KTEC, but one that is not receiving sufficient attention or support.

Lack of reference to Kansas’ universities across the interviews was surprising and somewhat disappointing.
Unlike in other states, the universities were not often cited as the drivers for Kansas’ technology future and
when they were, the citations were occasionally inaccurate, i.e., identifying technologies that were not
prevalent at Kansas universities or identifying areas where Kansas does not have competitive pre-eminence,
such as certain life science technologies.

In almost all cases where states and regions have emerged as entrepreneurial powerhouses, university research
is the fuel that propels the business-creation engine. With the exception of the KU Med Center, university
research failed to register as an opportunity with many of the interviewees.

Perspectives on Other States’ Activities

When asked about technology activities in other states, a large percentage of interviewees were unable to
identify specific opportunities in other states that KTEC should emulate or that could serve as benchmarks. Of
those interviewees who named states that Kansas should compare itself to, Oklahoma was the state most often
cited. That the state most often mentioned is a neighbor to Kansas, and that few specifics about Oklahoma’s
programs were offered, seems to suggest insularity among KTEC stakeholders.

Other states mentioned during the interviews were:

e California (San Diego) ¢ lllinois (especially illinois Ventures)
e Texas (Austin) e Pennsylvania

e Massachusetts (Boston area) e QOklahoma

¢ North Carolina (Research Triangle) s Michigan

¢ Georgia (Research Alliance) e Tennessee

e lowa e  Wisconsin

e Ohio (Cleveland, according to one)

Few interviewees were able to outline specific programs that were being offered in these states that should
serve as a benchmark or ‘best in class’ standard for KTEC to emulate. Researching other state programs could
be a project for the board, serving to educate them about TBED concepts and making them more aware of how
Kansas could approach TBED more efficiently.

Additionally, this raises a concern that KTEC stakeholders have not been sufficiently oriented about appropriate
benchmarks from other regions and states and have not been adequately oriented in a way that enables them
to understand Kansas’ real peer and competitor states. California, Texas, North Carolina, and others frequently
cited are in a different competitive league from Kansas.

Perhaps KTEC can be faulted for not clearly defining and clarifying which states and regions are in the
competitive tier with Kansas, what opportunities they are competing for, and what strategies and activities are
critical to close any competitive gaps for its stakeholders.

Z-59
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Section V: KTEClnvestments Service, Partnerships — Anaiysus

KTEC Investments Analysxs

According to statute KTEC should play a 5|gn|f|cant'role in capital formation at the seed stage. KTEC's strategy
for funding pre-revenue companies has evolved' over the years: from loans and grants to royalty to eqmty
positions. The type of companies targeted has also evolved over the years. Because there is no market for the
investments that make up KTEC’s portfolio, companies remain in that portfolio until the company terminates
operations or exits via trade sale or acquusmon IPO, or liquidation of assets. KTEC’s active portfollo as of
February 2009 stood at $9.147 million, with 48 active companies in which KTEC made investments between
1997 and December 2008. Over KTEC's equity portfoho investment lifetime, another eleven companies, totaling
an investment of $1.798 million, terminated operations and three companies exited successfully (realized return
on investments). The total of seed investment activities, according to information received from KTEC staff is
$12.286 million. KTEC records show industry matches totaling $78.73 million.

A study performed for the Kauffman Foundation®* makes the observation that a typical angel investor with a
portfolio of ten seed/startup companies can hope realistically that three or four of the companies will return
some, perhaps a modest, return on capital and that another three or four will, in effect, return the capital for all
ten. Angel investors expect that half will terminate operations without return to investors. KTEC's portfolio has
shown some positive returns — from Knowledge Communications and AeroComm. The most notable losses as of
February 2009 are QuVis ($252,000 invested) and Kozoru ($667,000 invested). An in-depth look at Kozoru and
other companies appears in the section on case studies.

By its own admission, “On a purely financial returns basis, KTEC historically has fared not much better than many
other venture capital funds that have struggled to survive in the region in and surrounding Kansas. There have
been some successes, but no Google or Dell Computer in the portfolio.”?* Kansas legislators may be asking the
wrong question when they request Return on Investment (ROI) calculations for KTEC investments in pre-revenue
companies. Greater clarity is needed around the role that KTEC should play in the innovation/commercialization
lifecycle.

% joshua L. Rosenbloom. The State of Innovation in Kansas. Kansas Policy Review. Vol. 29, No. 1 Spring 2007.
[ht‘cp //www.ipsr.ku.edu/publicat/kpr/kprV29N1/kprV29N1A2.shtml. Accessed 01/16/09]
* Luis Villalobos and William H. (Bill) Payne, “Valuing Pre-Revenue Companies,” July 1, 2007.
2 “Twenty Year of Impacting Technology-Based Economic Development in Kansas.” January 12, 2007. KTEC supplement to its annual
report sent to Governor Sebelius, Kansas legislators, and citizens.
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KTEC makes investments now through two instruments: Applied Research Matching Fund (ARMF) and
Technology Commercialization Seed Fund (TCSF — establishied 2003). Between 1988 and 2006, the number of
companies receiving financial assistance in a single year has ranged from a low of 9 (2006) to a high of 41 (1992).
Beginning in 2002, the number of investments per year has not exceeded 13 companies. Earnings realized
through KTEC's wholly owned subsidiary, KTEC Holdings, are used to augment these investment funds.

TPMA Methodology

TPMA used both qualitative and quantitative approaches to evaluate the integrity of the investment decision
process. Questions were posed during interviews with KTEC stakeholders about current, “emerging, and even
missed opportunities to gather recommendations about areas for investment that had not been targeted.
TPMA also reviewed annual reports, newspaper articles, KTEC board minutes, portfollo company application
material, earlier evaluations, and.other documents to understand the. KTEC portfolio: types of companies,
targeted industry sectors, predictors for investment performance, anomailies.

TPMA gathered data from KTEC's annual reports and newsletters and affiliated organizations’ websites to
understand KTEC's investments in greater detail from.2002 through 2007.% This covers the pernod of time that
KTEC's strategy for giving financial assistance to ‘companies was changing from a grant/royalty position to an’
equity position.

Finally, to uhderstand how KTEC investments were dlstnbuted among industry sectors and- across the State,
TPMA gathered information on each company in which investments were reported between 1998 and 2008 —
basically, all the investment deals that show some status in the current KTEC records (active, dead, or exit)**.
This information-gathering exercise also provided the foundation for selecting companies for individual case
study treatment.

KTEC Investments: Successes, Issues & Shortcomings

investment success fora TBED ‘agency can be counted on several dimensions:
e Creation of viable start-up companies
e Successful company exits that return wealth to the state
e Creation and retention of jobs, in particular, knowledge jobs
e Attraction of capital
e Increased intellectual property and research capacity
e Enhanced market reputation
Start-Up Companies

Brief descriptions of the companies that comprise the KTEC portfolio are contained in Appendix H. The KTEC
portfolio as of March 2009 shows 46 active companies. Of these, 37 received financial assistance since the
creation of the TCSF. It also shows three successful company exits that returned money to Kansas: Knowledge
Communications, Neon, and AeroComm. Two success stories are detailed below, one that describes a
successful exit (albeit an unfortunate departure from Kansas) and another that describes the organic growth of a
company that “came back home” to Kansas.

ROI to State

An early (pre-TCSF) success story is Knowledge Communications. This is the story recounted by KTEC staff:

2 Appendix G: Investments 2002-2007
# Appendix H: Company Descriptions ; g o @ /
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Job Creation

The number of jobs created as a result of funds invested is” difficult to determine at this time. Too many
varlables s exist. There does appear to be a positive relat|onsh|p betwee‘n the number of technology jobs in the

state as 'of Febru'ary 2009 and mvestment m technologyi based busrnesses. That relatlonshrp cannot be
characterlzed as causal however

Results fromy the 2008:State New Economy Index ‘seem:to’ mdncate that knowledge jObS are bemg created in.the
State of Kansas. The ‘state ranks 10%:for. ‘immigration of :knowledge:workers.” Those workers see opportunity -
in leaving their home countries and relocating to Kansas. Moreover, this does not signal a dearth of native
”knowledge workers Kansas ranks 15t for workforce education.” Similarly, Kansas ranks 8”’ in gazellejobs
This metric® is subject to’ mlsmterpretatron "however. Accordmg to the Index, ”Especrally in smaller states a
relatively small number of extremely fast-growing gazelle jobs can account for a large percentage of state
gazelle employment.”*® Kansas,for example, is‘home to three companies recognized on'the “Déloitte Fast 500”
list:(a list of gazelle companies) for recent and/or multiple years: Leawood-based Euronet Worldwide {more than
$1 billion in annual revenue), Kansas City-based Epiq Systems, and Overland Park-based Archer Technologies.
None of these companies received business or financial assistance from KTEC. Again, inferences about causal
relatlonshlps between various statistics and metrics must be made judiciously.

Capital Formation

KTEC participated in discussions to attract Deciphera, a life sciences (pharmaceutical) company, to Kansas from
its previous headquarters in Cambridge, MA. Deciphera moved to Lawrence in 2003 and raised $15 million from
private. investors. KTEC invested $100,000 in 2006. According to The .Moneytree Report from
PriceWaterhouseCoopers and the National Venture Capital Association, .Deciphera raised $41.75 million in 2007
and in October 2008, announced a licensing and collaboration agreement jointly with Eli Lilly. The potential is
for up to $130 million in development, regulatory and sales milestones for each of the four project areas
identified in the agreement. If a product is successfully commercialized from this collaboration, Deciphera will
be entitled to royalties on sales —and the State will receive a solid return on its investment.

® It is based on the number of jobs in gazelle companies (firms with annual sales revenue that has grown 20 percent or more for four
stralght years) as a share of total employment, according to 2008 State New Economy Index, p. 30.
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The table below shows. the dollar amount of venture capital actuvuty in Kansas, as reported in The Moneytree
Report, from 1995 through 2008.

Figure 6: Venture Capital Actlwty'ln Kansas..

2005 : $1687000w
2004 | - 648,682,200
2003 | - $24,926,000
2002 $7,438,000

2001 $40,264,200
2000 |  $264,826,900
1999 $30,157,000

1998 | $10,400,000 -

Lo 01997 | $9,174,900 |
oo 1996 . $26,162,100 |
T 4985 | T 86,600,000 |

Metrics on venture capital actlv&ty can also be misinterpreted. The Moneytree Report released in January 2009
ranked Kansas 13" in the U.S. during the fourth quarter of 2008 for venture capital activity — the number of
investments made. Investors from within Kansas, however, were the sole source of that venture capital funding.
Kansas failed to attract risk capital from out-of-state. Although there was a lot of activity in terms of the number
of deals made, the value of each deal was decidedly lower than for deals made in other “high-performing states.
Closer examination of the data shows that: ‘ :

e Kansas ranked 29" in terms of venture capital dollar amounts invested (10 states received no venture
capital funding in 4Q08).

e Of the top 24 “most active states” (as determined by the number of deals), the total venture capital
dollar amount invested in Kansas was the least (the next state was Connecticut with $15.1 million in
venture capital investment ~ double the amount for Kansas).

e Total venture capital investments in the U.S. reported for 4008 was $5402.6 million spread over 818
deals (or an average of $6.5 million per deal).

e Of the other top 10 “most active investors” in the U.S. for 4Q08, all were private venture capital firms
whose total deal dollar amounts ranged from $23.3 mllllon to $84.1 million; Polaris Venture Partners
had the largest number of deals (19).

One confusing statistic in The Moneytree Report should be addressed. KTEC is ranked 10" among “most active
investors” in the U.S. with 12 deals (all in Kansas) and 9™ in the total dollar amount invested ($6.9 million). KTEC
staff reports on venture capital investments from around the State. KTEC may thus be among the most active
reporters of venture capital activity.

It is important to acknowledge when state money is not being leveraged to attract “foreign” capital so that other
approaches can be attempted. A few of the interviewees recommended that Kansas develop stronger
relationships with larger private venture capital firms from out of state.

L-63
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Here are the investment profiles for Kansas’ peer states? for 4Q08. This quarter is bemg used-for comparison
because it was the focus of a KTEC press release (01/30/09). :

Figure.

1 (KTEC reporting) N R
MO 6 (1 from MO) 10 $29.8M $2.98
AZ 8 (1 from AZ) 7 1$74.2M e $106
1A 2 (0 from IA) 3 S5M | $1.67
ut | 3(3 from UT) |10 | $54.5M $5.45
[co 144(7 from CO) 49 $127.6M %26
[ Ms 0 o 180 S0
0K 0o o0 $0 ' .| %0
NE 0 0 $0 $0

The following table provndes more hlstorlcal perspectlve on.venture capital fundmg for Kansas and its
comparlson states between 1995 and 2008 These flgures show fundmg in millions of doIIars between 1995 and

2007 0.2 202.9 609.7 63| 82 91.7 5.9 0 8.1
20067 3927 ' 2626 | 6454 |- 15 215 43.7 R 15" 15
2005 | 12,6 | “123.4°| 6437 | 321 ¢ 17 56 10] 131 BAE
2004 01 7071 409.2 7.3 287 | 26 49 0.2 Y
2003 | 12.6 73.3 627.6 0 24.9 78.4 0.9 2046 | 311
2002 3.7 |.-197:4. 53724 .. 2. 74 . 76 S50 126 | 33
2001 |- 10.44 1969 |. 12233| ‘604 40.3| 237.4 30| - 90.1 29.8
2000 | 34.3| 6255 416.5 | 30.8Y 264.8| <590.2 19.5 | 1431 52.5
1999 24.9.| 3234 1744 | 139 30.1 168.2 235.7 57.3 68
1998 691 210.4 726.1 88| 1041 611 3.5 29:1 101.4
1997 4 158.1" 385.3| 17.1 9.1 72.1 8 37 27.8
1996 0 95.3 316.2 | 221 26.1 50.9 10.6 10.4 31.8
1995 |- 5 96.1 334.2 | 142 ' 6.6 83.3 0 0.5 6.1

TOTAL | 153.9 2844 7861.5 | 263.3 599.1| 2271.4 335 582.2 485.9

Essentially, these tables demonstrate the impact of outside investors upon total venture capital within a state.
Kansas is the only state that has attempted to ‘go it alone,’” and is second lowest in the amount of venture
capital raised. (Figure 6)

Intellectual Property

One measure of intellectual property creation used in the 2008 State New Economy Index is “inventor patents.”
Ranked 36", in intellectual property generation Kansas does not rank high. Another measure, however, the
“number of patents issued to companies or individuals per 1,000 workers” shows that Kansas is among the top

}_2.7 Compilation of all peer-states used in studies reviewed }.’(@4
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movers in the U.S., having moved from a ranking of 38™ in 2002 to 29" in 2008. Kansas also ranks 21% for
“industry investment in R&D,” a key driver of innovation and precursor for patent development.

As discussed in the section on university-based intellectual property development, patent generation is not the
only path to marketable product success. Collaboration on design and testing among the five ‘major aircraft
manufacturers based in Kansss, their supply. chain, and the WSU-based NIAR, for éxample, builds ‘oh existing
strengths to develop successful innovations.

KTEC Investments: Effectiveness of Programs

One of the metrics used by KTEC to describe its impact on the Kansas economy from 1988 through 2006 is the
average leverage ratio (industry investment to KTEC investment). Due to superb leverage figures for 2006, the
“average leverage” is computed as 3.5:1. Based on that metric, investments performed below average for 17 of
the 19 years (2004 and 2006 are the exceptions). A trend analysis would be a more reliable method of defining
a benchmark for the investment leverage ratio. The mean leverage ratio is 1.9:1.

Each KTEC annual report includes numbers for the fiscal year just completed and the previous year. Each
investment may not have closed by fiscal year end. Some investments may take more time to meet milestones
or raise matching capital prior to closing. The audited Balance Sheet reflects the closed transactions.

While securing a funding match may be partly out of a company’s control, other contingent requirements are
not. An important safety provision for the State is the compliance agreement? ® that companies receiving funds
from KTEC must sign. This not only confirms the commitment to respond to KTEC's annual survey about actual
performance, but also defiiies clawback terms. Those tetms provide for reimbursement to Karigas of funds
received if that company moves out of state within a specific period.

Both State statute and KTEC guidelines® affirm that the majority of the business must be conducted in Kansas.
This guideline is not always heeded. Recent examples include Neurovision (a quick search for web-based
information showed it as a Delaware-registered corporation with a major operations base in Asia) and Inverseon
(located in California).

TPMA’s understanding is that, under the provisions of the Kansas Open Records Act (KORA) certain aggregate
numbers should be available for review by citizens. The 2008 LPA Report calculated investment totals for
companies in which KTEC and its affiliates had invested from FY 2001 through 2008, but identified companies
only by an assigned number rather than by name®’. The explanation was that, because of the inclusion of sales
information, company names were kept confidential. Only 28 of the 44 companies reporting included sales
figures. While company proprietary information should be protected, it is difficult to understand why numbers
pertaining to sales figures and employment should be considered proprietary when State dollars have been
invested in these companies. The application form that companies complete as part of the funding request
process3€2 states that job figures are subject to KORA provisions. The LPA report also includes KBA investment
numbers, identified by company name, along with the associated research dollars expended by the company
and job figures. Without access to such job figures by company name, it is not possible to evaluate the
workforce impact of KTEC-assisted companies.

2 compliance Agreement provided in Appendix F.

2 Appendix I: KTEC Investment Application Guidelines

59 KORA statutes are 45-215 through 45-223. A list of exemptions may be found at 45-221
51| PA Report,2008. Appendix K, pp. 84-89

32 pppendix J: Application form for funding
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As noted elsewhere in this study, the needfor better tracking resonates throughout evaluation reports®. The
newly formed Kansas Performance ‘Méasurement Commiission ‘(enabling legislation was signed in April 2008)
was tasked ‘with - submitting ‘a‘report to ‘the 'legislature “in January 2009, subject to' progress -made during
meetings held-in fall 2008. This report will include an assessment of the ‘current éfficiency and «effectiveness of
state programs. This commission is authorized to contract with a private consultant to design a performance -
measurement management system for the State. Barbara Hinton (LPA) has already presented to the
commission examples of measurements from several states (Utah Arlzona Texas, and Florida).

Fundmg Mechamsms

10y My

The amount of mvestment recorded for individual companles may vary from one annual report.to the next
because of changes in the State’s funding mechanisms. . Prior to 2002, KTEC funded seven regional investment
fundsto be invested by the incubators- locally. "In 2002, KTEC consolldated mvestmentfunds at'the state level to"
provide economies of scale As these regnonal funds become inactive, they will be” Ilqmdated and KTEC will
receive their share of the underlymg mvestments Two of thése: reglonal funds have been Ilqwdated to date
(Kaw Holdmgs and PITA) : N

Investment Decrsron Process . \

Responsible stewardship of state money is the charge that is shared by KTEC and its board. Defining what
responsible stewardship looks like:is. difficult and relies heavily on complying with the statutes. Further, it is : -
critical te ensure-that a-consistent-process is followed throughout the precess phases: -

1. Initial identification ofithé"’im'/estrnént opportanity, *
2. Quahﬁcatson of the opportumty,

3. 1_Due duhgence (technology evaluatlon KTEC program complrance, mdependent market research and
analysis, market strategy, credit checks on principals, management team background, flnanclals),

Review and recommendation by the investment Committee,

. board of directors,

4
5. Decision by:
6. Signing of compliance and closing documents,
7. Transfer of funds, and

8. Continued progress monrtorlng and reporting.

In balancing an investment portfolio and, more pomtedly, when acting as steward for funds that have been
entrusted by citizens, it is especially important that the decision process be consistent, defensible, and

** The 2008 LPA Report (August 2008) emphasized the need for KTEC net job creation numbers. The report noted that Department of
Commerce and Bioscience Authority: “use detailed databases to track both the investments being made and the results of those
investments,” but that KTEC's tracking and information shared with its board was less complete, not linked to information about
company performance, etc. Cumulative job changes are included in KTEC annual reports. Throughout the report, statements are made
that job creation is probably overstated and total spending on economic development is understated (in part due to tax changes that
have future consequences. The 2004 LPA Report recommended that Kansas, Inc., KTEC, and the Department of Commerce should
develop uniform standards for types of mformatlon that should be, collected relatlng to jobs created, payroll, and other economic
outcomes and methods for collecting it. The 1996 Analysrs of Kansas Busmess Assistance (prepared by Mikel Miller, Timothy Paris, and
Charles Warren) commented on “The need to improve the accuracy, completeness,, and reliability of data collected on clients served and
program outcomes, and a corresponding need to improve performance monitoring.and tracking systems.” [p. 1-13] The same report
described the PC-based KTRAC Data Base System information under development that will be “network ready for simultaneous use and
access to all KTEC client records from ail KTEC programs.” [p. 3-6] The report also rioted plans for computer tracking “in the immediate
future” and the inclusion of outcome data: jobs created/retained, average wages of all new jobs, savings in productions, and new sales
resulting from the assistance received.” Issues noted were: little coordination/cost-sharing in development between agencies; lack of
capacity to share data across agencies; lack of uniformity among agencies and programs in the data collected; inconsistent
\‘lm;p'lementation of existing tracking systems. [p. 3-8} b b
2 -
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thorough. The KTEC board of directors expressed concern during interviews with TPMA that their knowledge
was insufficient to evaluate thoroughly the technologies presented to them. According to statute, it is the
board’s responsibility to request information needed to evaluate assistance decisions before the fact — and to
evaluate performance after the fact. The KTEC board has appointed an Investment Committee to review
investments and present recommendations to the board.

Board members did express confidence in the consistency and integrity of the process in place to review
prospective investment or assistance targets. The investment decision-making process has become more
transparent and consistent over time, perhaps because of expertise acquired by the KTEC board Investment
Committee (IC), reduction in staff churn, improved investment tracking and documentation, open
communications.

The internal KTEC staff process for reviewing company documents covers appropriate bases. The staff leverages
resources within the broader KTEC community of stakeholders to bring university experts into the technology
review. This provides, in effect, the peer review that is a best practice in evaluating the viability of new
technology platforms or approaches. In the case of bio-agriculture firm EdenSpace, for example, a respected
researcher from KSU signed the required confidentiality agreement and assisted in evaluating the opportunity
without charging a fee. The researcher also spent hours with KTEC staff instructing them on cellulosic corn and
its potential as a bio-based fuel.

After reading the business plan and a preliminary review, KTEC staff typically visit the company operations
inviting company officials to talk about what is important to them — not according to a script from KTEC. Aftera
successful visit with the company representatives a due diligence checklist*, is sent to the company.

According to the process defined in Figures 9 and 10, the Investment Committee has approximately 36 hours to
review company documents prior to the Investment Committee meeting. The Investment Committee members
are experienced angel investors, however, and sometimes make personal investments in the same companies
that KTEC funds. : :

Figure 9: Investment Committee Process Overview

P
EA

gf?fﬂ”ﬁ% £6469: mm

Investment Commitiee Process

Dacuments Reviewed by Comifnittes! _ o
Full Business Plan Submitted o Investment
Application for ifivestment “ Comi_nittee 1 % days pilorfo
Markst Analys:s ' meefing-
Executive Summary {prepared by KTEC staffi
Preséntatioh Materials
' . Each company
nve O ommitie N présents for 18
i investment Committes Meeling j “ Fimitos & has 45
fnirtdes for committee
. guestions )

Cormitice Apps‘cvesiDzsa;sproves investrisent.
Approved Investments may have “Su‘bjact to” sonditiohs prior to c(osing

Diligence preformed prior o nvestmants

All pgaliorgatiizetional/patent doos

All financlal materiale

Insurancel mise. operational doos

Robilst discussions on Salesimarketingfoperational plaris:

3"'Appenclix K: Due Diligence Checklist ; o @7
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Investment Committee members have access:to the KTEC intranet site to review company documents.
Documents are posted to the site upon their receipt so that an electronic file is easily and. remotely available to
KTEC staff and Ihvestment Commrttee members This process change was 1mplemented in the past three years
and is part of the streamhnlng—- and record consolidation and standardization — that is further facilitated by the

new investment tracking software application. : S

Board.-members who are not on the Investment Committee or who do not attend Investment Committee
meetings do not have the same understanding about the companies that they are considering. Companies are
constrained to only 15 minutes presentation time and 15 minutes for committee questions. This encourages
companies to instill greater discipline and succinetne_ss in delivering their proposal.

Over the past three years, Investment Committee executive summary formats have been standardized so that
KTEC board members know where to find pertinent information. The one-page document that recommends
action on a particular company includes the’ following information:

* Company Profile

o Management Team, Business Descrrptlon Year Founded, industry
. Market Proflle

o Industry, Technology/Property Rights, Market Opportunities, Sales, Competition
e Financial Profile

) Fun_ding to Date, Current investors, Funding Size

e Deal Profile

. o Deal Terms, Use of Funds
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Still, every effort should be made to ensure that board members have enough time to understand the company
about which they will be making an investment decision. According to statute, board members should make
decisions based upon thorough review of company documents and additional information generated by KTEC®.
The board has appointed an Investment Committee to review all investment documents and make a
recommendation to the board but this should not absolve the remainder of the board of its responsibility for
understanding these investments.

In evaluating the KTEC investment decision process, TPMA concluded that the process now in place is
repeatable, consistent, and follows recommended best practices. The process makes good use of university-
based expertise to make technology assessments and can serve to build more relationships between industry
and universities — and between the universities and individual board members.

KTEC Network Financial Assistance

Without a single repository of investment information for the complex of KTEC entities and affiliates, TPMA did
not look separately into individual financial assistance activities with the exception of Wichita Technology
Corporation (WTC). The long-awaited financial tracking application that will incorporate investment data for the
past 21 years and allow reporting across the KTEC network is an excellent tool for managing and understanding
state-funded seed capital investment. -

TPMA did observe that the companies in which KTEC invested financial resources either most heavily or at an
unusually high initial amount, or which attracted a controversy, also tended to be targets for WTC. These
companies include:

e Lawrence-based CritiTech ($398,000 from KTEC between 2002 and 2007; KBA committed and paid out
$264,048 in commercialization and $48,700 in R&D voucher in 2007)

e Junction City-based Ventria Bioscience ($500,000 from KTEC in 2006 —~the first year it appears in a
report; KBA committed $1,000,000 in 2006). 14 jobs created per LPA 2008 Report.

e Wichita-based Relight America and its related Neon Royalty ($147,000 from KTEC between 2002 and
2007; 1996 was when KTEC made its first investment of $38, 000 in Neon Royalty)

s Lenexa-based VasoGenix Pharmaceuticals (249,000 from KTEC in 2002)

e Olathe-based LaGarde, Inc. (less notable for the $100,000 KTEC invested in 2002 than for its having
burned through $6 million in venture capital money in less than a year, until filing for bankruptcy in
November 7, 2008)

e Wichita-based Heartland Technolbgies (150,000 between 2006 and 2007)

Consolidating state-funded investment activity in Kansas could actually increase the amount of money available
by reducing the overhead cost of managing different offices. As mentioned earlier, the process is underway to
dissolve small funds gradually. This could also foster a better understanding of how public money is invested
and how it is differs from private investment. Risk investment, as all economic development is, is based on trust
that there will be a positive outcome. No distinct advantage accrues to the State when funding is fragmented,
redundant, or intertwined, and no single fund is significant enough to compete with out-of-state resources. The
dark side of attracting funding from out-of-state is the terms of a deal could require that a company relocate
outside Kansas.

Interviewees recommended the State consider establishing a “fund of funds,” as used in other Midwestern
states, such as, the lowa Fund of Funds (510M), Hllinois Technology Development Account ($75M), Kentucky
Commonwealth Seed Capital Fund ($21M), Pennsylvania Venture Capital Investment Program ($60M), or State
of Wisconsin Investment Board ($135M). Another recommendation was that the Governor personally invite

% 74-8109(e) 07 -l 7
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very high-net-worth-individuals to join in an angel fund. The latter fund, it was further suggested, would need
somewhat flexible parameters, that.is, it could .not restrict fund use to the:State of Kansas with.the expectation
thatthe top-level investors would follow. Still.another recommendation was that a concerted effort be made to
court well-established venture capital firms as partners.

Concentration in KBA Areas

Investment in specific bioscience niches makes sense for the State of Kansas, due to its legacy in animal
husbandry (it ranks #2 in the U.S. for cattle) agnculture and drug delivery systems, in partlcular Grven the long
development and approval time in the pharmaceutlcals mdustry and the very steep r|sk capltal requrrements it
does not make e nomrc sense to focus aII hmated state funds on bioscience mvestment to the near exclusnon of
other opportunltles

KTEC malntams a portfoho of mvestments that is dlversn‘led among mdustry sectors in terms of numbers of.
made sense prror to KBA"s”full rollout, whlch KTEC managed very competently, it now‘ lves the |mpressmn to_
some (based on comments made d“ r mterwew sessrons) that KTEC is an adju nct to KBA interests. In the
Iong run, th|s w:ll not prowde a bala ced mvestment strategy for Kansas at a systemrc Ievel Flgure 11 shows
the. pattern f KTEC's 3. 3 mllllon invest e_nt in the bl05C|ences sector between 2002 and 2007. Al but two of
the companles Admunex and Neurovrsron"are stlll I|sted in KTEC’S active portfolio as of March 2009, The KBA_
did not start maklng investments until 2007 so most of these investments in the biosciences were made pnor to
the KBA availability of: funds Movmg forward KTEC will be Iess involved in bioscience mdustry mvestments

Figure 11 KTEC lnvestme

ST TOTAL
INVESTMENT __($000)

» asoGenn\ 2002 249
| CritiTech 12002 398
.Proteon .2003 . | 150
Admunex 2003 100
Inverseon 2004 250
Nexgenesis 2005 125
ImmunoGenetix 2005 250
Urigen 2005 " 300
Innovia 2006 300
Deciphera 2006 100
Ventria 2006 500
KC BioMedix 2007 300

1 Neurovision 2008 250

Bioscience firms are credited with brmgmg high-paying jobs with them, but the ramp-up time may be longer
than in other mdustry sectors Itis indeed possrble that the strength of this sector in Kansas helped substantiate
its viability as the home of the National Bio- -Agricultural Defense Facility (NBAF). The collateral benefits of that
federal win will be determined over time, but its potential is stunmng

Post-lnflectlon Point Investments

A common concern expressed throughout the literature on economic development generally is the difficulty of
~definitively tying activity to job creation or retention. Even claims to the number of jobs actually created or ;)_7
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retained are disputed and prone to double- and triple-counting by state agencies. The 2008 LPA report, for
example, discusses the discrepancy between the number of net job change in Kansas as tracked by the Kansas
Department of Labor (Dol) and the number reported collectively by the four economic development agencies.
The disparity in totals is notable: 47,000 net new jobs reported by Dol between 2003 and 2007 compared to
reports from economic development agencies claiming more than 80,000 jobs created and more than 51,000
jobs saved.

Even if there were agreement on the numbers of jobs, the reason for job change would still be undefined. The
perennial question remains unanswerable: It is impossible to know whether employment results would have
been different without state involvement. Similarly, it is impossible to know whether another source of funding
would have appeared had the state not intervened. A direct causal relationship cannot be established between
State expenditures and job growth. Likewise, it may be difficult to link specific investments by KTEC and a
company’s success and growth

With respect to companies that are already on an upward track and are already attracting favorable attention or
even excitement, it may be especially challenging to make a convincing claim to KTEC's involvement having
made a significant difference. it may be accurate to count the job growth of a company as “growth within a
client company” but it can lead to overstatement of job growth when multiple agencies claim a single company
as a “client.” Focusing on inappropriate metrics also clouds learning about what has and has not worked well.
The quahty of the jobs gained — the salary offered and education required — should be considered.

TPMA interviewed individuals who clearly credited KTEC's involvement with their subsequernt growth. However,
in some instances it appears investments were made in “sure bets,” (i.e. companies that had already passed a
certain inflection point). Some of these anomaliesiwere-noted earlier;. Such ‘bets 'may:fbejustlﬁed on the basis
of building greater wealth for the State or the performanwn -record of mdeual investment-funds, but not on
the basis of need prescribed by statute: to provide fundmg that is instrumentafl to the success of the enterpnse
and its retention within Kansas because funding is not otherwise available on commercially reasonable terms>®

Investment in post-inflection firms might obscure investment impact in another way, as well. One of the
statutory requirements is that firms receiving financial assistance from KTEC commit to certain reporting
requests. Both executive management and staff at KTEC expressed reluctance to “burden” fund recipients with
reporting requirements (number of jobs, for example).

Economic Impact of Investments

An irrefutable case for a cause-and-effect relationship between KTEC investment and subsequent impact to the
state’s economy cannot be made. Necessary supporting data is unavailable or inadequate. At times, claims for
credit appear inflated. There may be underlying reasons for this.

On the one hand, it is in the State’s interest for investments to be made in companies that hold a high
probability of delivering some positive return on that investment. On the other hand, such investments may be
problematic because:

e The statutory charge to KTEC is to engage |n financing activities to promote technology-based economic
development®

e The proportional contribution by KTEC is relatively insignificant and cannot reasonably be claimed as
having contributed significantly to job creation or revenue growth, thus overstating KTEC's impact on
the State’s economy, especially if those claims extend backward in time (prior to KTEC investment)

Clearly, it is worth celebrating the success of companies like MediFlex (aka Enturia). After receiving a one-time
investment of $98,000 from KTEC, -- and investing much more time, money, and effort in product development,

%674-8109 | o 2'7 / _

3 See Appendix A: Statutes; 74-8104(a) items'8, 16, 21, 22, 24, 26
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the Leawood-based company reached annual revenues of $100M in 2006, and was acquired by Cardinal Health
for S490M in 2008. This is wonderful success. Further analysis is needed to‘understand what differentiates the
successful investments from the less successful ones.

The case studies describe how Kansas, operating through KTEC as its agent, intervened with several Kansas'
companies and what their status is today. A profile of all the companies in which KTEC intervened with direct
financial assistance (as distinct from ‘those in which involvement was busmess assistance, as with the KTEC '
Pipeline program) may be found in Appendix H: Company Descriptions. ‘

KTEC Serwce

The majorlty of those interviewed who had benefited from KTEC assistance — whether financial, busmess
consultmg, networkmg, mentoring — appreciated the excellent service received. Some remained enthusiastic
even though demed fundlng repeatedly, for example because requured milestones had’ not been achieved.
Others mtervrew ‘ Who had been subject to what they perceived as unequal or unfair treatment expressed
less’ posutlve experlences KTEC executlve management should develop a mechanism for recervmg critical but
constructive feedback anonymously and quietly so that’ mcrementa| improvements can be madé and future
problems averted. In like’ manner, KTEC should feel safe enough to declare what it percerves as defrcuenCIes in
its own programs or processes :

KTEC Partnersh:ps

KTEC has built a service network for small- and medium-sized companies in the State of Kansas by partnerin,gk
with universities, economic development organizations, and other state agencies. Although some of the
partnerships werée contrived through statutes when first established, mechanisms have beeri “established ‘to
deepen relationships ‘between and among partners. Specifically, the monthly conference cill among Centers of
Excellence, “busingss incubators, and ‘KTEC staff provides an excellent forum for sharing information and
opportunities — and even solving resource problems. KTEC has helped establish multiple angel networks
throughout the state and works closely with other sources of capital such as; Invest Midwest, the St Louis Arch
Angels and several regional VC funding sources. KTEC also shares best practices with nationwide state’ agencies
through its affiliation with NASVF..

Some lingering unproductive competition with other economic development agencies, however, may still hinder
the best and most highly leveraged use of Kansas resources. Clearer delineation between KBA .and KTEC is
needed so that non-bioscience-related innovation receives adequate attention from State officials. Improved
relationships with economic development groups in neighboring states, especially Missouri, should be pursued.

. 2-7A
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Section VI — Case Studies

Case Studies

As part of the KTEC program evaluation process, Kansas, Inc. requested that case studies be prepared to show
the impact of KTEC involvement on technology companies in Kansas. The purpose of each case study here is to
examine outcomes from different types of involvement. TPMA classified involvement as: professional
development (e.g., mentoring, KTEC pipeline), business assistance services (e.g., business plan development,
market analysis, and product messaging), investment services (e.g., venture capital presentation, introductions,
investment structuring, and equity investment), and no assistance.

No clear input/output formula exists for economic development efforts. There are no guarantees.
Consequently, it is difficult to define the relationship between money invested, for example, and number of jobs
created or patents filed. One can look in the aggregate at the level of funding and note a general direction of
change, but that change is often influenced by external factors. In addition, TPMA was not charged with, nor did
it perform, a forensic financial audit. Some may denigrate the case studies as anecdotal, but they contain
lessons for future policy and business decisions.

Consistent with its charge of understanding where KTEC was and was not successful from the stakeholders'
perspective; TPMA has selected a few Kansas-based companies for analysis, including some that have flourished
and some that have disappeared. All of the companies TPMA presents here experienced some form of
involvement with KTEC. '

The companies selected for case study treatment also reflect the geographic.concentration of technology-based
companies in the eastern part of the state, although other regions are represented. In terms of industry sector,
TPMA has included representation from all sectors identified in the enabling statutes (74-8101 and 74-8102):

e Resource-based industries of agriculture, oil and gas
e Advanced technology industries of aviation, manufacturing, information and design

s Emerging industries of telecommunications, computer software, information services and research
services

Case studies also include biosciences companies, which have continued to represent a significant percentage of
KTEC seed investment (47 percent of KTEC's investments made from 2005 through 2008). Over time, the
percentage of biosciences companies in KTEC's active investment portfolio should decrease, KBA should have
priority for making investments in these companies.

In selecting companies for the case studies, TPMA requested and received from KTEC a list of its portfolio
companies, whether active, dead, or exited. TPMA reviewed company descriptions contained in KTEC annual
reports between 2000 and 2007 and in KTEC press releases and electronic newsletters.’® TPMA also reviewed
companies listed on the KTEC website as well as a sampling of KTEC success stories (sent by KTEC staff in
response to a request for additional information). In addition to interviews with former KTEC staff and board
members about their involvement in the investment decision-making process, TPMA also spent hours with
current KTEC staff, going through the application documentation for portfolio companies and informational
materials contained in the board books and sent to board members. ‘

As is expected in economic development generally, and in technology-based economic development specifically,
not all companies survived in which investments were made. According to the U.S. Bureau of Labor Statistics,
the four-year survival rate for new companies is 44 percent. This may be a useful metric for gauging the

®BA compilation of these companies may be found in Appendix H: Company Descriptions. j‘ 73
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performance-of portfolio companies assisted by Kansas economic development agencies. According to this
metric, the companies in which KTEC has invested have performed: above average:

The pmJect underway at KTEC to capture mvestment ;nformatlon systematlcally from the past 21 years is a
significant step forward in understandmg how KTEC can steward State funds more effectlvely The database
under development is a fine tool to guide and inform executive decision-making. It will also increase the
transparency of the economic development process itself, make’ more feasible systemic and targeted
investment strategies, ~simplify ;performance tracking and financial reporting and audltmg, and build C|t|zen
legislator, and- stakeholder confldence in the. mtegrlty and fairness of assistance processes. :

dlscussmns W|th KTEC staff and reV|ew of the flle folders of documentatlon for the companles presented |n the
case studies, TPMA concludes that the process has evolved in a posmve way smce equrty posutlons were flrst
taken in 2002.

ompames ‘that are based m Kansas that will create hlgh qualuty k
standard compllance agreement (|i,e_‘."( claw back provmons and progress trackmg) " 'No amount of fmanCIa_Iéor
, rV|ve or that its. eX|t will be successful FoIIow‘mg

statutory and KTECg‘ I d'elmes con5|stently w1ll ensure the mtegrlty and falrness of the process .

Companies Selected

TPMA selected flve companles for case study treatment (see Flgure 12) Of these companles four hold act/ve_ .

status m‘_the KTEC p

COMPANY »

g renewable fuels L S pHer L s =
Kozoru .~ | IT =search.engine software 1 $667,000 2004 .. - Dead
Deciphera Life sciences — pharmaceutical $200,000 2006 © . '} Active
CritiTech. .. | Life sciences — drug delivery .| $398,000 2002 Active
Chemidex IT —Search Engine Platform | $253,000 - 2003 Active

Edenspace Systvems Corporation

Sector: Life sciences — bio- agrlculture and Status: Active
renewable fuels '

Location(s): Junction City, KS (HQ) and
KTEC Investment: $250,000 Chantilly, VA

1°* KTEC Commitment: 2007

Company Overview

Edenspace Systems Corporation is a crop biotechnology company, incorporated in 1998, with projects
throughout the U.S. and Japan. Its projects and products involve the use of live plants to improve human health
and the environment. Edenspace has received numerous federal grants to pursue its research into using plants
to detect, concentrate, and remove lead, arsenic, radionuclides, chlorides (salts), hydrocarbons, and other

vy

ge jObS "and that commlt to the '

2-74




j/ "\Iluation Of The Kansas Technology Enterprise Corporation
1\ # AR

minerals in water and soil. In addition to using plants to clean the environment, Edenspace research also
focuses on reducing environmental contamination by developing renewable energy sources from non-food
agricultural residues, such as cellulose. Cellulosic ethanol is a bio-based alternative to other transportation
fuels. The feedstock for the biocellulosic fuels that Edenspace is working on is corn, sorghum, and switchgrass.

Before relocating to Kansas in 2007, Edenspace was headquartered outside Washington DC in suburban Virginia.
Edenspace had achieved $1.4 million in revenue by 2006. That same year, the U.S. Department of Energy (DoE)
awarded Edenspace $1,926,900 to fund dévelopment of corn hybrids. These hybrids (EnergyCorn™) were being
tailored to improve yields and thus reduce processing costs for cellulosic ethanol by $1.20 per gallon. The cost
of producing bio-based fuels has been a significant inhibitor to its adoption by distributors and consumers.
Edenspace also signed a multi-year contract for biocellulosic fuels with its go-to-market partner, ICM. These
successes required increased research capacity, personnel, and space. The facility in Virginia was inadequate
and Edenspace needed a good solution that met its needs for growth.

According to CEO and President Bruce Ferguson, 12 different states courted Edenspace because of the strong
future perceived in the company’s technology and value: reducing the cost of cellulosic ethanol and gaining
position as an economically viable ethanol source. The annual transportation fuel demand in the U.S. alone is
estimated to be 180 billion gallons. Cellulosic ethanol potentially could meet more than 50 percent of that
demand. Ferguson heard about KTEC through Scott Deeter, Ventria CEO and president (and recipient of KTEC
assistance). Deeter encouraged Ferguson to look at Kansas more closely. In fact, Deeter opened up its
manufacturing operation in Junction City in 2007.

Members of the Kansas economic development community — KTEC, Department of Commerce, KBA, and
Junction City — pulled together and developed an attractive solution for Edenspace in northeastern Kansas. In
addition to financial incentives, the proximity of researchers at Kansas State, the surrounding multi-crop farm
commumty, and strategtc partners (e.g., ICM and ethanol plants in lowa, Nebraska, Oklahoma, and Kansas)

annhouncing Edenspace s relocatnon to Kansas quotes Ferguson as saymg "The major factors in our decusuon " he
said, “were Kansas’ strong support for agricultural biotechnology and Junction City’s drive and determination to
create an important technology center. We believe that our new Junction City facility and development team
will help to accelerate introduction of crucial new products for the ethanol industry.”

In 2007, Edenspace relocated its headquarters and primary energy crop development to a 10,500 square foot
facility in Manhattan, KS. The facility combines office, laboratory, and greenhouse space. A new 28,000 square
foot facility is planned in Junction City, KS. When completed, the new facility will lower Edenspace’s operating
costs due, in part, to lower rent and its green, sustainable design (geothermal heating and cooling, natural light,
and a 10,000-plus square foot green roof). The geothermal heating and cooling will provide a short economic
payback through reduced use of electricity and natural gas. Edenspace still maintains a 7,700 square foot office
and laboratory in Virginia from which it oversees its regulatory and intellectual property work, as well as its
environmental operations.

Investment Profile

KTEC invested $250,000 in Edenspace in 2007. Ferguson also credits KTEC with helping arrange a $3.5 million
series-A capital deal. Funding also came from other Kansas-based entities, including KBA, the Department of
Commerce, and Junction City. Edenspace is a qualified company under the Angel Seed Investment Tax Credit
program.

A-75
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Investment Decision-Making Process

Edenspace CEO Bruce Ferguson was introduced to KTEC through ¥entria Pharmaceuticals CEO'Scott Deeter
(Ventria also uses bio-based materials for its product development). KTEC staff also approached Kansas State
University to do a complete analysis of the company. University officials signed a confidentiality agreement
prior to performing the evaluation. The evaluation performed-by research faculty and graduate students was
highly favorable and prompted a virtual meeting between the researchers and the Edenspace CEQ. Because of
the KSU/KTEC partnership, this expertise was available without charge.

KSU experts also spent hours with KTEC staff to explain issues pertaining to alternatlve blofuels W|th a focus on
cellulosic corn. - .

KTEC performed an independent market analysis with the help of Kansas State graduate. students that
researched the market demograpbhics, the state of the technology, and competition. The fmdmgs were posted
on the KTEC Intranet along with the business plan, executive summary, presentatlon ‘and apphcatlon so that
Investment Committee members could have convenient and repeated access to information about-the company
and its prospects for commercial success.

As part of the due diligence process, KTEC staff ran a credit report on CEO Ferguson and sent its standard due
diligence checklist to Edenspace before making the onsite visit to the VA facility. A copy. of the checklist
template is contained Appendix K.

At its April 2007 meeting, the KTEC Board of Directors approved its lnvestment Commlttee s recommendatlon
that KTEC invest $250,000 in Edenspace. e :

KTEC Board of Directors and Investment Comm:ttee Members 2007

Members of the Board of Dlrectors

Kyle Elliott (Overtand Park)

Robert Murdock (Hutchinson)

Investment Committee Members (not on KTEC Board)
Kenneth Frahm (Colby)

David Frankland (Kansas City)

Robert Harbison (Wichita)

Tom Lauerman (Leawood)

David Sindelar (Kansas City)

Executive Leadership

Edenspace has a well-balanced, geographically diverse management team and board of directors with
professional experience in business as well as relevant technology. They represent a cross-section of industry
sectors, including:

» Private sector — Cargill, Quaker Oats, Phytotech, independent farmer

* Government sector — U.S. Army, NASA, U.S. Navy, U.S. Department of Energy (National Renewable
Energy Lab)

* Academic sector (numerous PhDs) - Kansas State University, Georgia Institute of Technology, lowa State

27
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Strategic Partners

Research, Development, and Testing of EnergyCrop™

ICM

National Renewabvle Energy Laboratory (NREL)
U.S. Department of Energy

U.S. Department of Agriculture

Kansas State University

Oklahoma State University

Michigan State University

Crosbyton (Texas)

Market

Customers as of February 2009

United States Department of Agriculture

United States Army Corps of Engineers

United States Army Tank-Automotive and Armaments Command,
Armament Research, Development and Engineering Center (TACOM-ARDEG)
United States Environmental Protection Agency ‘
DaimlerChrysler

United States Department of Energy

National Institutes of Health

National Science Foundation

United States Department of Housing and Urban Development

Post-Involvement Outcomes — Quantitative

Jobs (in-state) 28 (four additional positions currently advertised)

Federal Grants SBIR Il - $645,000 (includes matching funds from KBA)
STTR If - $750,000 with Idaho National Research Lab (2008)

KBA Assistance Received matching funds totaling $710,000 and R&D vouchers

Revenue $4.5 million subcontract over 3 years to deliver 2,000 tons of EnergyCorn™
to ICM. Contract is related to ICM’s award of $30 million contract from

U.S. Department of Energy in 2008. ' -
$10 million sales backlog as of September 2008

Capital Financing $3.5 mm Series A
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Post-Involvement Outcomes — Qualitative

| University’'Engagement | KansasState University Professor Dr. Forrest G. Chumley serves as Vice
in Technology Transfer President, Crop Development, for-Edenspace. ‘ -
Highly Skilled ... . KSU graduate:students participated in the evaluation of Edenspace

| Workforce. technology and market opportunity.

.| Development Lo R o , . ,
Public/ Pnlyate.Sector | Edenspace CEO.and president, Bruce Ferguson,.is member of the Kansas
Partnership - - ~.»| Innovation Consortium chaired by Governor Kathleen Sebelius.

Conclusmns

Edenspace is an example of things being done right and done well — excellent documentatlon thorough due

dlllgence process, company strategy and nlche technology that allgns tlghtly with the strengths that Kansas has’

developed over the years. Although the company s financial success is contmgent on market factors (e.g., price

of “conventional” transportation fuels), the involvement by KTEC is already a success. Graduate students have

had hands-on experience in evaluating technology and market opportunities for a real company. They. have
already participated in key processes that make up the innovation lifecycle. Knowledge has been shared across
sectors. <The State .is benefiting from the:entrepreneurial expertise of Edenspace rexecutive ‘management;

Edenspace is benefmng from: commumty and State support to expand its capacity rapidly.

Kozoru
Sector::: T (Seérch!léng‘ine Softrw,al"e) & Status Dead
KTEC lnvestment 5667 000 Location(s):

1% KTEC Commxtment 2004

Company Overview

Kozoru was described-in the KTEC 2004 ‘annual report as “a leader in the development of search engine
optimization (SEO) and programming design,” but the description was premature; Kozoru:had not yet developed
the prototype of its technology. Serial technology entrepreneur John Flowers, founder of NCircle Network
Security in the San Francisco Bay area, arrived in Kansas in 2003 and started Kozoru a year later. His intention
was to develop search engine technology that would understand natural language in a more subtle way than
Google and other estabhshed search engines. The company succeeded in raising more than $3 million in
venture capital financing | before it closed its doors in 2006.

Technblogy Overview

Flowers proposed a search engine approach ‘based on ‘question-and-answer queries rather than keywords. It
differed from the results-based systems used by Google, Yahoo, and Microsoft that measure how many web
pages point to another web page. in the latter, users receive a thousands of related references that must be
reviewed and filtered. Flowers’ proposed approach, on the other hand, would deliver more personalized
responses and help users get relevant results to complex queries. These objectives were more similar to those
built into InQuisit where Flowers had worked previously. InQuisit was acquired by Ask Jeeves, now Ask.com.
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Investment Profile

KTEC invested $500,000 in Kozoru in 2004, the largest initial investment KTEC has made in a single company to
date. This investment was followed in 2006 with another infusion of $167,000 from KTEC. Kozoru raised
another $3 million from private investors, many of whom were from Kansas. KTEC also issued more than
$350,000 in tax credits to the investors based in Kansas.

The investment from the combined funds was $1,686,264 for FY 2004. The Kozoru investment from these two
funds —$161,264 — represents 10 percent of the investment from the funds for 2004. As noted in the footnote
on page 14 of the annual report, however, an additional $338,736 was invested from KTEC Holdings, for a total
KTEC investment of $500,000. It should be noted that companies receiving investments from the TCSF must
match the investment at 150 percent and that TCSF investments are limited to $250,000. The ARMF lifetime
investment for any one company cannot exceed $125,000 and companies must match at 150 percent.

The consolidated financial statements in the 2004 KTEC annual report however, do show the $500,000 total
invested in Kozoru in 2004.

The $3,000,000 of company match consists of capital raised from private investors and others from within
Kansas. ' ‘

Investment Decision-Making Process

KTEC engaged independent counsel, Gilmore & Bell, to evaluate the investment process followed by KTEC in
making its 2004 decision to fund Kozoru.* The legal firm found that neither the process nor the documentation
was as complete as it could have been, especially given the unusually large investment (from KTEC's perspective)
that was made and the fact that KTEC was the first significant investor in Kozoru. In fact, the KTEC records
indicate that the investment was made in Kozoru in May 2004. The annual report states that, “The company
began development of its SEO [search engine optimization] on July 1, 2004, and estimates it will have a
prototype of the technology ready in 2005.”*° This indicates that work had not begun on the search engine prior
to receiving funding from KTEC.

According to the evaluation by Gilmore & Bell, extensive interviews were pursued with Flowers and other
industry experts, including other potential investors and venture firms. Indeed, KTEC staff stated in an interview
with TPMA (February 18, 2009), that approximately 50 people attended the KTEC Board of Directors meeting to
hear Flowers’ presentation about Kozoru, which indicates a high level of excitement and awareness about the
prospective company. KTEC staff also performed interest research about the technology, the founder, and
follow-up contacts. The Investment Committee met with KTEC staff and Flowers, conducted its customary
review, completed evaluation sheets, and made its recommendation.

Gilmore & Bell found the process deficient with respect to KTEC staff checking references submitted by Flowers,
noting, “Secorid hand contact information relative to Mr. Flowers and his background is more prevalent in the
files than direct contacts with prior employers, priof technology associates, and previous venture capital funders
for Flowers’ ventures.” Likewise, Gilmore & Bell found the’db’cumentation incomplete with respect to both the
application and the due diligence worksheet, and that “the Kozoru due diligence files are not as organized as
one would like.” Michael Peck, KTEC's vice president for investment and portfolio management in 2004, did
travel to the West Coast to hear Flowers make a presentation to venture capitalists there prior to KTEC's
decision to fund Kozoru. During his interview with TPMA (December 29, 2009), Peck did not mention Kozoru.
When he first became a partner with the private-equity fund Open Prairie Equity Partners, Peck subleased office
space from Kozoru.

3% The memorandum from Gilmore & Bell to the KTEC Board of Directors that summarizes its evaluation of the 2004 investment process
KTEC followed in connection with Kozoru is contained in Appendix L,

40y TEC 2004 annual report, page 16. 2 - 7?
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KTEC Board of Directors and Investment Committee Members — 2004
Members of the Board of Directors

Lindsay Olsen (Prairie Village) — Chairman

David Brant (Wichita) — Vice Chairman

Investment Committee Members (not on KTEC Board)
Kenneth Frahm (Colby)

Kyle Elliott (Overland Park)

David Frankland ‘(_Kan'sas‘Ciuty)

Robert Harzbi:son (Wichita)

Ke lth M olze r :( I.\éh;exa’ )

David Sindelar (Kansas City)

Robert Stutz (Shawnee lVllSSlOI"l) ' L

Post- Involvement Outcomes

After the initial round of fundmg, Kozoru assembled a hlgh level team of developers from the San Franmsco Bay"“

¥

area and’ Austm “TX. Flowers also’ recrwted Dawd Warthen (co-founder of Ask Jeeves) and Rldgely Evers
(QulckBooks)_ as members of the Kozoru Board of Directors. Progress on the technology was slower than had
been antmnpéted“ho er. Kozoru'a :"plled for and recelved a second infusion of cash (approxnmately $167, OOO)"
from KTEC in Iate 2005/early»2006 but":\ ‘

The Pltch a Kansas City publlcatlon publlshed an; artlcle m May 20U6 about Flowers that questloned hlS stated~ ‘
accomplishments. At that time, Kozoru was still predicting product release in June 2006. The product released
was not a question-based search engine, but rather, beta technology for byoms (build your,own mobile search)..
It used PC- or mobile device-based instant messaging software to allow users to ask questions and get answers.
It may“be-significant that Ask Jeeves also encountered difficulties with its efforts to develOp a question-based
search ehgine in 2000 and' acquired alternative technology to pursue a different approach in 2001 after raising
$42 million in its initial 1999°public offermg : ‘

Meanwhile, KTEC had engaged Gilmore & Bell to |nvest|gate the KTEC investment decision process Accordmg to
KTEC staff, Flowers blamed thlS mvestlgatlon for his mablllty to raise additional risk capltal During this time,
KTEC also let its seat on the Kozoru Board of Directors remain vacant after its assigned staff member left KTEC.

Efforts to sell Kozoru were unsuccessful. The company closed its doors in October 2006, let its dozen or so
employees go, and sold the intellectual property Warthen for an undisclosed amount.

Conclusions

KTEC ‘has developed a good investment decision-making process. Based on discussions with KTEC staff, the
Gilmore & Bell findings, and newspaper accounts published between 2004 and 2006, the process should have
been better documented. In this case, incomplete and poorly organized documentation made reconstruction of
the events leading up to the decision more dlfﬂcult KTEC was extremely successful in gathering a group of
willing pnvate investors, thus enhancmg the venture capital capacity in the State of Kansas.

N 2 ’g O
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Deciphera Pharmaceuticals

Sector: Life sciences — pharmaceutical Status: Active
KTEC Investment: $200,000 Location(s): Lawrence

1% KTEC Commitment: 2006

Company Overview

Deciphera Pharmaceuticals, LLC was established in 2003 in Cambridge MA as a drug discovery and development
company. Deciphera moved to Lawrence KA that same year and raised S600K from KTEC and angel investors.
This seed round allowed Deciphera to finish proof of concept and develop x-ray photographs that proved their
since worked which allowed them to raise an additional $15mm from private investors in KS. In October 2008,
Deciphera announced a licensing and collaboration agreement jointly with Indianapolis-based Eli Lilly. The
agreement has the potential for up to $130 million in potential development, if regulatory and sales milestones
for each of the four project areas are met. If a product is successfully commercialized from this collaboration,
Deciphera will be entitled to royalties on sales.

Co-founders Dan Flynn and Peter Petillo saw potential in identifying and treating mal-functioning protein
“switches” (kinases) in the body. These kinases can become oncogenic, leading to their malignant
transformation. The company’s mission is “to design, optimize and introduce ‘best-in-class’ small molecule
switch inhibitors of protein kinases for human clinical trials and the global pharmaceutical marketplace through
the use of its proprietary drug discovery technology platform, Phylomechanics. Deciphera's kinase inhibitors
work target the mechanisms that render kinases oncogenic, retain potency against gatekeeper mutations, and
afford selectivity profiles not easily attained by other approaches."41

Investment Profile

Deciphera was close to completing its goals of raising $2.6 million to support operations and research when
company officials met with Sam Campbell in February 2003 about relocating to Lawrence. By December 2003,
Deciphera had raised $15 million from “private Kansas sources.” The National Venture Capital Association
ranked Deciphera as 18" on its list of Top 20 venture capital deals of 2007. The $41.5 million accounted for
much of the 2007 venture capital investment publicly recorded in Kansas. Deciphera has benefited from
significant private financing also. Not all private financing appears in publicly available resources like The
MoneyTree Report and is considered company confidential information.

Investment Decision-Making Process

Deciphera had two employees in 2003 when it decided to relocate from Cambridge MA to Lawrence. One factor
in the decision was president, CEO, and co-founder Dan Flynn: he graduated from the University of Kansas
School of Pharmacy in 1981. According to a local newspaper article, “Flynn said the company settled on
Lawrence after meeting with Gary Grunewald, chairman of the University of Kansas medi¢inal chemistry
department, and other University of Kansas officials and area businesspeople.

Flynn also met with Sam Campbell; at that time, Deciphera was already nearing completion of a drive to raise
$2.6 million to support operations and research and had filed provisional patents on its technology. The

# Spurce: <www.Deciphera.com> z 7/
’ ,
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technology is based on identifying malfunctioning protein “switches” that could be treated with.drugs. Flynn
and .Deciphera vice president Peter Petillo believed their approach would be relevant for ‘Alzheimer’s and
different forms of cancer.”

In 2003, KTEC’s Board of Directors decided to make two. Because of the very early, pre-revenue stage of the
company, investments were made as convertible debt rather than as equity position (similar to a loan or debt
obligation that accrues interest and can be turned into equity or stock ownership as the company matures and
can be “valued”). Convertible debt holders have a priority position over shareholders if the company is
dissolved. As Deciphera met certain valuation milestones, this debt was converted to stock valued at $200,000,
plus $26,799 in accrued interest (as of the FY 2006 KTEC annual report). Later in 2006, KTEC sold half of its stock
toan inside shareholder. ‘k ' o :
In Fall 2008, Deciphera decided to expand -into vacant lab space at Kansas ‘University's Life Sciences Research
Laboratory, providing it about 16,000 square feet of space in.Lawrence. ‘Deciphera also announced plans to add
10 employees over the next two years.

Executive Leadership

Three of the four members of Deciphera senior management are KU alumni. One of the external Scientific
Advisory-Board.members is:the Higuchi Distinguished Professor of Pharmaceutical ‘Chemistry at KU.

Strategic Partners - ReSearCh, D.e've-!o'.p;mént-, and Testing

Among its strategic partners are deCODE biostructures, llrilc. (Washington and lllinois) and Eli Lilly (Indiaha).

Conclusions : : ‘ ,

De‘ciphera“is an example of an excellent.company that is.doing important work in the State of Kansas — and for
medical science, cancer, and Alzheimer’s patients, and so on. KTEC's involvement in 2003 may have had a
significant impact on its success or survival since it was the first money in to seed the company to provide proof
that would attract additional capital eciphera
shareholders th: uld. have ney ived Criot:hel
investment.” CEQ ‘Fly connections to KU were personal. “(In addition
Pharmacy, Flynn is also adjunct faculty in medicinal chemistry.) Although near KU, Deciphera is located on
property owned by a private individual, '

CritiTech
Sector: Life Sciences — Drug Delivery Status: Active
KTEC Investment: $398,000 Location(s): Lawrence

1% KTEC Commitment: 2002

Company Overview

CritiTech provides critical drug delivery and development technology for the pharmaceutical industry through its
patented nanoparticle production technology by increasing the water-solubility of drug compounds. It was
formed in 1997 by the University of Kansas Center for Research and the Higuchi Biosciences Center as an

2 Chad Lawhorn. “Lawrence lands drug firm: Deciphera relocates to former Oread site, plans expansion.” Lawrence Journal-World.

..‘Fel?ruary 11, 2003 _j« gél
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outgrowth of groundbreaking research in Super-Critical Fluid technology conducted by Dr. Bala Subramaniam at
the KU School of Engineering. lts NanotaxTM compound is directed at treating ovarian ‘and pancreatic cancers.
Johnson & Johnson is participating in product trials, according to KTEC officials, and the FDA is fast-tracking its
technology.

Technology Overview

CritiTech’s core technology ceriters on using compressed carbon dioxide as a processing medium to produce
relatively residue-free and uniform drug nanoparticles and coatings by crystallizing cancer drugs into uniform
microscopic particles that allow suspension of the drugs in water. This simplifies their effective administration
to patients. It also enhances the drugs’ storage characteristics by increasing shelf life and easing the need for
refrigeration. The company also uses its proprietary technology to coat implantable medical devices such as
cardiac stents for which even distribution of drug compounds on the surface is necessary and challenging.

Investment Profile

CritiTech has benefited from incremental funding from KTEC since its inception. KTEC played a key role in a S2
million capital raise. According to publicly available information, CritiTech has received funding from two of the
angel investor networks that KTEC is associated with, but details are not public. The financing will be used for
ongoing development efforts, which include work on another drug that would be complementary to Nanotax.
CritiTech is a qualified company under the Angel Investment Tax Credit program, which is managed by KTEC. .
KBA is beginning to play a more prominent role in CritiTech.

According to KTEC staff interviews and documents received in February 2009, KTEC has a 20 percent equity
position in CritiTech, and shows a total investment of $398,000 in CritiTech since the company was formed. The
pattern of KTEC investment in CritiTech shows more frequent infusions of money than for other companies in
the KTEC investment portfolio. The dollar amounts, however, generally have been smaller than for companies in
which investments have been since 2004.

C <2002 2002 2003 2004 2005 zpﬂsvf: 2007
KTEC | $117,000 |$58,900 | $30,000 | 1$42,100% | 100,000
KBA $48,700 | $260,000*

Prior to 2002, a royalty agreement was reached between CritiTech and KTEC and later converted to equity. This
accounts for approximately 29 percent of KTEC's current equity position in CritiTech. KTEC's investment in 2003
represented three percent of its total ARMF investment for FY 2003 and its investment in 2007 represents eight
percent of total direct equity investments.

KTEC Board of Directors and Investment Committee Members —2007

Members of the Board of Directors

Kyle Elliott (Overland Park)
Robert Murdock (Hutchinson)

3 Includes KAW Holdings ‘ )
“ Through the Tax Investment Incentive program. J - 33
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Investment Committee Members (not on KTEC Board)
Kenneth Frahm (Colby)

David Frankland (Kansas City)

Robert Harbison (Wichita)

Tom Lauerman (Leawood)

David Sindelar (.Kansas City)

Post-Involvement Outcomes

In 2004, CritiTech received a“$100;000 STTR grant from the National Institutes of Health for further work on
Nanotax, one of many Federal grants that CritiTech has received both before and since its involvement with
KTEC. Phoenix Scientific, Inc. {St. Joseph, MO}, the largest U.S. ‘manufacturer of veterinary’ pharmaceutlcal“"
formulations, also announced a significant financial investment in CritiTech. The following year, CritiTech
announced its agreement with a major international dev;ce company to develop improved processes for the
coating of lmplantable dewces such as cardlac stents and another agreement to perform feasibility studies for
the development of nano/mlcro part|cle compounds W|th a major. mternatlonal pharmaceutical company. .

CritiTech announced-in:2007 that it was preparing to hire 25 to '30:employees over the next three years as lts
cancer-fighting drug formulation works its way through the federal approval process.

P

The KTEC Pipeline mentoring program benefits from the participation and expertise of Sam Campbell, CritiTech .
CEO. PRI B .‘ SR . e H Kl i b '

Conclusions

CrltlTech represents a steady pattern of development for a start-up in the pharmaceutlcals sector Because of
extended and painstaking research, product development, and clinical testmg cycles, companies in "this sector
often require 10 to 15 years before realizing positive revenue. It shows the advantages:of transferring
technology from a state university, applying it in multi-disciplinary fashion (the technology was:developed:in the
School of Engineering), the drug was developed through the Higuchi Bio Sciences Center, and the
entrepreneurial approach was nurtured with business assistance from the Lawrence Regional Technology Center
and KTEC. Thus, providing opportunities for highly skilled workers, building expertise in a strategic biosciences

niche for Kansas, and effectively leveraging State funds that were made available on an incremental basis.

Chemidex
Sector: IT - Search Engine Platform Status: Active
KTEC Investment: $253,000 ~ Location(s): Overland Park

1% KTEC Commitment: 2003

Company Overview

Chemidex LLC, a $4.2 million global Internet business, was founded in 1997 to accelerate technical and sales
information exchange between raw material suppliers and formulators in the chemical industry. The Chemidex
cyber library (“Cybrary”) fills a chemical information process “gap” by tracking raw materials, chemical sample,
and technical product information. Since its operational faunch in 1999, Chemidex has applied its information

'I:x' . % ?
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exchange solution to multiple sectors of the industrial chemical sector, the cosmetics industry, and the food &
beverage industry. Chemidex has customers throughout North America, Europe, and Asia. Its European
operations are headquartered in Dormagen, Germany. Chemidex also partners with Brazil-based Associacao
Brasileira de Cosmetologia (ABC).

Investment Profile

KTEC has provided both capital investment and tax credits to Chemidex, assisting their growth and enabling
them to attract more than $4,000,000 in additional financing from a venture capital firm. In 2003, KTEC made its
first investment of $100,000 in Chemidex and another investment of $100,000 in January 2005. When the
Prairie Investment for Technology Advancement (PITA)* was dissolved, fund management returned to KTEC.
The $52,639 PITA investment in Chemidex now shows up as part of KTEC's direct investment.

investment Decision-Making Process

Chemidex became a client of KTEC network business incubator Enterprise Center of Johnson County (ECIC) in
1999, receiving market research, competitive analysis, valuation, and company financial assistance prior to
Chemidex’s graduation in 2004. Chemidex was also one of four KTEC network clients who presented at the 2003 ‘
InvestMidwest Venture Capital Forum. In addition, KTEC introduced the founder, Bruce lanni, to a business
professional to round out the executive leadership team and selected lanni as one of the 2008 KTEC Pipeline
class members.

KTEC Board of Directors and Investment Committee Members — 2003
Members of the Board of Directors

Doyle Rahjes (Agra)

Investment Committee Members (not on KTEC Board)

Kyle Elliott (Overland Park)
David Frankland (Kansas City)
Robert Harbison (Wichita)

Keith Molzer.(Lenexa)

David Sindelar (Kansas City)
Robert Stutz (Shawnee Mission)

Executive Leadership

Bruce lanni, Founder & CEO

Jim Dodd, President & COO

Matthew Perry, Vice President, Sales & Marketing

Henning Schwinum, Vice President, Global Sales & Marketing
Tim Kelley, Vice President, Operations

% PITA was one of eight for-profit seed capital companies in Kansas funded by the Kansas Technology Enterprise Corporation {KTEC). The
Enterprise Center of Johnson County, (ECIC) assumed management of the fund from the JoCo Business TechCenter (JCBTC) in 1999. The
fund provided limited early-stage, equity risk capital to technology-based ventures with the potential for high growth and significant
returns on investment. The funds were not limited to companies based in Johnson County All funds were experided by 2003 and the
Fund management was returned to KTEC in July, 2007. g gs
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Chemidex Customers

Chemidex customers include Unilever, BASF, Procter & Gamble, Sherwin Williams Company, and Heidelberger
Naturfarben GmbH & Co. KG. : :

Post-Involvement Outcomes

o

Chemidex ‘had already opened its Cybraries and reportlng service platforms for both Paint and Coatings
Industries and Adhesives & Sealants and Graphic Arts & Inks Industries in North America and Europe before
KTEC's initial direct investment in 2003. Since then, the company has continued to penetrate additional
geographic and industrial markets. The latter include personal care and cosmetics; food and beverage;
household, industrial, and institutional cleaners; plastics and elastomers. >

Chemidex has expanded-sales.and service operations'to include offices in Europe,-China, and India.
CEQ Bruce.lanni participated.in.the 2008 KTEC Pipeline class and was named KTEC's 2008 Innovator of the Year.

Chemidex employs 50 people in Kansas, the majority of who are information technology (IT) professionals.

Conclusions

Chemidex is a good example of KTEC investment in.a company that had. already proved its ability to meet a-
market need, but benefited from KTEC’s direct assustance to refine the Chemidex message and market position.
Chemidex has shown steady, organlc sustamable growth in Kansas and mternatlonally -
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Section VIl - Benchmarks

Success Measurements: Critical Benchmarks

The State Science and Technology Institute (SSTI) defines technology-based economic development (TBED) as
“an economy driven by technology — through the creation of industries and the application of technology in
traditional industries.” In SSTI’s requirements for a technology-based economy, the following elements are
included:

1. An intellectual infrastructure, i.e. universities and public or private research laboratories that generate
new knowledge and discoveries

2. Mechanisms for transferring knowledge from one individual to another or from one company to another

3. Physical infrastructure that includes high quality telecommunications systems and affordable high speed
internet connections

4. Highly skilled technical workforce
Sources of risk capital
Also included must be approaches to develop these elements; those include:

1. Intellectual infrastructure — strengthening the higher education system R&D capacity, investing in higher
education in areas of industrial relevance and encouraging greater university-industry interaction

2. Spillovers of knowledge — identifying and removing barriers to the commercialization of university-
developed technology, encouraging access to federal laboratories, and providing seed funding to
industry associations and technology councils that promote communication among companies

3. Physical infrastructure — improving proximity to airports, fiber optics networks, and high speed internet
access

4. Technically-skilled workforce — encouraging more students to enter science and engineering fields and
providing training for workers in technology-based companies

5. Capital — investing state funds in technology companies and using state funds to leverage private funds,
helping companies access capital sources, and offering R&D tax incentives

Indicators of Success

True measurements of success in TBED remain a subject of contention and are debated in public and academic
circles. TBED is often a “general” concept, and remains elusive to measurement. Many academic studies
carefully attempt to define elements of TBED that can be measured, yet the effectiveness of those elements
remains subject to criticism. For example, patent production is one item that can be measured exactly and
guantitatively. The number of patents filed with the United States Patent and Trademark Office by any number
of businesses and/or institutions of higher learning can be quantified, added together, and reported, as can the
number of patents issued in a calendar year. Patent numbers can be reported from year to year on a “trend”
basis to show progress (or the lack thereof) in “patent production,” but what do the patent numbers really
show? While it may be argued that patent production/issuance is some indicator of intellectual activity that can
be connected to economic activity, many patents are, in fact, never commercialized. Morgan, et. al., estimates
less than 49 percent of industrial patents are commercialized, and less than 34 percent of patents from
inventors in the education sector are commercialized; and renewal rates for these patents are even lower).
Therefore, since many of these “reported patents as indicators of economic progress” are merely nothing more

A%
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indicator of economic activity in @ given region:

it eould be-argued that tracking patents is an unreliable, unpredlctable and unrealistic

Other indicators, used by comparator states (Florida, Texas, Alabama, Maryland, Oklahoma, Utah, Washington,
Tennessee, and others) mclude some or all of the followmg statistical indicators:

1. Fundlng total amount of venture capltal fundlng captured by new and/or eX|st|ng companles

2. New companies.created — new start-ups createdin a period of time, 1PO’s;

3. Research Funding at'Universities — federal and non-federal over a period of time, publications, research

expenditures;

4. Average wages — statewide numbers and in newly-created jobs;

5. Technology Transfer statistics — number of new inventions disclosed, number of patents fxled/granted
amount of licensing revenue received, number of license agreements; ‘

6. -Graduation-rates, housing starts; ‘cost of living, tax abatements given, commercral occupancy/vacancy
- rates; Aiumber: of- corporate headquarters . = x ‘

Any or all of these are used by varlous state government entxtles to track progress in TBED

these mdlcators can be used as ad’ _ect correlatlon to technology based economlc development

Intellectual Property as Indlcator

The degree
Unive

published survey data was issued in 2006.

University, non-profit and other governmental technology transfer offlces around the United States. The latest

It is unclear how\~

Those key statistics gathered .included the number of licenses executed in 2006, the number of patenfs lssued
and the amount of Ilcensmg revenue collected.

Figure 13: AUTM Survey - Kansas Results

Licenses -

‘ Issued Patents

License Révehue

19

S

$16M

How do these numbers compare with neighboring states, and where does this rank Kansas in comparison to a

national average?

Figure 14: AUTM Survey Nelghbormg State Results ‘
: : 2006 AUTM Survev - Nelghbonng State Results :

Institution

License Revenué -

LICEl’lSES Issued Patents
University of Utah 62 20 $16.3 M
Oklahoma®’ 22 29 $4.5M
Missouri*® |57 26 $14 M

lnstltutlons reporting from Kansas included Kansas State University, Kansas University, and KU-Med. Wichita State Umversrty and

Plttsburg State University did not report any figures for 2006.

A-B%
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Overall, when compared across the entire AUTM database of 181 respondents to the 2006 licensing survey,
Kansas’ numbers place it in the bottom 50 (with KU-Med) and Kansas University’'s numbers place it in the
bottom 64 respondents.

In fact, when doing a direct comparison with major state universities across the U.S., out of 42 state universities
reporting, only universities in Rhode Island, Nevada, Alabama, Delaware, Montana, Arkansas, and Vermont
reported lower license numbers than Kansas University. A true “peer group” for KU and K-State would be these
state universities, plus some other smaller state schools. The numbers reported for Kansas institutions of higher
learning (KU in particular) place them in the bottom quartile for reporting institutions for almost every category.

If one of KTEC's goals is to promote University-Industry interface, and to promote University technology transfer
and commercialization activity, the generation of intellectual property remains a roadblock to success in this
area.

Venture Capital as Indicator

The influx of venture capital investment is a good measurement of significant economic activity in a state.
Capital doliars are necessary for the formation and continuation of business, and particularly in this economy,
the growth of a state’s economy will be directly tied to that state’s ability to attract investment. The

establishment of state venture funds, influx of out-of-state capital, and use of federal matching dollars (and the.

awarding of federal grant dollars, e.g. SBIR/STTR programs) all are tied directly to small business success in
almost every state’s reported measurements of increased entrepreneurial activity.

Figure 15:Investment Dollars by State
Kansas $602'M

Missouri $2,240 MM
Oklahoma $487 M
Utah $2,729 MM
Nebraska® 4 $591 M
Colorado + | [ $13,097 MM

In a 1999 report® former KTEC President Rich Bendis said, “...one way to determine whether you are successful
is to look at the amount of dollars you leverage with your co-investment partners.”

While there are many sources of figures for venture capital funding numbers, the Moneytree® Report was used

due to the frequency with which it is cited by KTEC as a source of “good news” and reliable statistical
information. -

The total amount of investment dollars recorded for.Kansas (according to the Morg_eytreéQ report) from 1995-
2008 (3rd Quarter) is $602M, with a large amount recorded in 2000 ($264M).. In 2005, virtually no deals were
recorded (S1M).

47 oklahoma includes: University of Oklahoma, Oklahoma State University and the Oklahoma Medical Research Foundation; Oklahoma is
also an EPSCoR state

48 Missouri includes: University of Missouri and Washington University in St. Louis (St. Louis University did not report in 2006); Missouri
is also and EPSCoR state.

“ Nebraska is also an EPSCoR state g - 7?

%0 (http://www.aaas.org/spp/yearbook/2000/ch16.pdf)
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Considering all the state data available for overall investment, Kansas ranks:in the bottom 25 percent. 2005 and
2006 were. particularly difficult'years for investment in Kansas. -When trends are examined, Kansas appears to
have declined in ranking:from a-highin the 1999-2000 timeframe to a low in 2005-2006, and has returned to
levels previously seen pre-1999.

Fotindations of Economic DeVe'io'prnent
Accordmg to the Kauffman Foundatron ‘new economy index” report of 2008% , Kansas was ranked overall at

27th in 1999, dropped to 30th in 2002 dropped to 34th in 2007, and in 2008 come in at 31st. Additional mdrces
include:

Figure 16:Kauffman Foundation New Economy Index Rankings

Entrepre Activity Kansas ranks 41st

Inventaor:Patents #vKansas ranks 36th-

Screntlsts & En"?neers o _ - Kansas ranks 39th

;:«Non Industry investment in R&D : i | Kansas-ranks 39th

Tipo'sT T e e vh'\“Ka‘ ‘as ranks 415t

Lol

Industry InvestmentinR&D. .~ | 237 in the nation

Venture Capital++ » ' 23" in the nation

The measurement of “Gazelle jobs” (fast- growmg JObS) placed Kansas at 8th in the nation, and industry

mvestment in R&D ranked 23rd. The Kauffman report listed ”venture caprtal” at 23rd but they measure it as a
“percentage of worker earnmgs ” which is unusual and not a typrcal measurement used by the majority of other

sources; thus, the rankmgs by Moneytree® are consrdered to be of greater sngmfrcance (total dollars lnvested)

The “gazelle jobs” ranking is srgnlflcant this is an area of impact and an area of growth in the Kansas economy.
These )obs are jObS in gazelle compames (firms with annual sales revenue that have grown 20 percent or more
for four straight years) as a share of total employment However again, a caveat —in 2007 Kansas ranked 35th
in gazelle jobs”, so these direct numbers tend to “bounce” from year to year as new companles are created and
new jobs are reported The numbers for entrepreneurral actlvrty, overall rankings, patents, {PO’s, and non-
industry mvestments have remained more constant over the years as reported, in the mid- to high 30’s and low
4Q's.

These items are all key mee'sdrendents ol““e'c‘ono‘mic development activity, and are important in the development
of an active state economy. It is important to keep in mind that to affect these numbers takes sustained
programs, time, and investment.

A-Fo
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tn the Kauffman Foundation report, and in the SST| reports, a call to “enhance innovation” and “enable the
digital revolution” is given. In addition, the key factors of providing risk capital, providing an educated, quality
workforce, establishing a quality “physical infrastructure” for communications, and providing the means for the
transfer of knowledge from one individual or one company to another individual or company are critical
foundations for TBED. These “foundations of economic development” are measured by key metrics such as
those listed above.

Is KTEC enhancing those foundations of economic development? Can they enhance them, given the tools they
have their budget, and the time they can invest? Can anyone truly effect technology-based economic
development?

The answer is — ‘yes,’ to some extent. That “extent,” though, is very difficult to determine; due to the different
influences on each metric, and the varying degree to which any orgarization can adequately affect those
metrics.

Take, for example, the metric of “venture capital.” The year 2000 presents classic example of imprecision, due
to the wild fluctuations seen in Kansas during that year. 2000 seemed to be a good year across the entire U.S.
and it may be that Kansas was simply the beneficiary of a “good overall economic climate” in the country, with a
few “extra” good companies having been formed that year. Alternatively, did KTEC or any other economic
development agency actually have anything to do with setting up those companies, nurturing them, and
directly/indirectly attracting outside venture capital into Kansas?

III

There is nothing but “anecdotal” evidence to indicate anything other than circumstance during 2000. The
2005/2006 period presents and entirely different picture. There was virtually no venture capital activity during
those years in Kansas — in spite of efforts by KTEC, and other agencies. Does this méan those efforts were
failures or, did these agencies simply plant seeds that came to frumon in 2007/2008 or that will be realized
even furth r d:own the, road? ‘ :

Again — there is on!y anecdotal evndence and a shght rlse m numbers to md;cate that activity changed. There is
no direct proof of a change due to the actions of any particular agency, although there are occasional pomts
where a direct investment internally {by a state agency) or a direct contact made occasionally did result in an
investment — but these are rare and seldom documented. This is not unique to Kansas. Other states lament the
same disconnect of direct evidence to prove actions and consequences when it comes to venture capital
attraction and involvement.

While some states (Indiana, Ohio, Georgia, Massachusetts, etc.) have formed their own venture funds, they can
only estimate what indirect investment has been gained by forming such funds or by making their own
investments in companies out of those funds. Tracking is difficult, and many companies fail to report or they
move, merge, or dilution factors increase the difficulty after several rounds of investment.

What about something as simple as “jobs created”? Again, it would seem to be a simple metric — but there are
again many factors and many “hands in the kitchen.” Who is truly involved in the creation of a job? Is it the
state agency for workforce development? Is it the inventors who create the company-founding intellectual
propetty? Is it the support efforts of the various agencies (including KTEC), the incubators, the entrepreneurs-
in-residence, etc.? It is due to this effect, this “number of cooks at the kettle” that makes it difficult to
determine the effectiveness of using such a metric as a measure of the effectiveness of a particular agency.

Thus, the metrics displayed above show Kansas remaining consistently in the lower quartile over the past
decade in the categories displayed. The Kauffman data, the Moneytree® report data, and the AUTM data, with
occasional year-occurrence “blips” which parallel national shifts, continue to show Kansas in the same
performance range for most established metric data. While some data may show upward shifts for one quarter,
or for one data point, the overall trend data do not show prolonged growth or extended change in status over
an extended period in most categories over a decade of data. 2 9/
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Invention:Disclosures:.

lnventlon d|sclosures have been |dent|f|ed as a key measurement of entrepreneunal activity and as an mdlcator‘
of the commercnalizatlon act|V|ty of scnentlsts in unlversmes52 These “new potentlal mventton" dlsclosures are
an mdrcatnon of ongomg actMty at umversntles related to research actlwty that mlght Iead to new mventlons
While some invention disclosures are indeed patentable they may encompass trade secrets, copynghts or early
entry into the market. However, many are not patentable or marketable and may 5|mp|y be either discarded or
sent ‘back forfurther development to'be’submitted again‘later. : :

Regardless there is strength in numbers The Assocnatlon of University Technology Managers (AUTM),

national non- proﬁt association of technology transfer professronals issues reports on coIIected statlstlcal data
from various programs around the U.S.; one key statistic is the cumulative data on reported invention
disclosures. These data are reported by ‘the respective institutions themselves and therefore “the accuracy ‘of
the-data*is dependent ‘on the institutions. The last cumulative report lssued was for data collected from 2004-’
2006: These data are represented in the followmg graph - ’

Flgure 18 Comparlson States Inventlon Dlsclosures
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The comparison states selected for this graph were based :on the report and survey work conducted by RTI, Inc.,
on KTEC, and on the studf’& conducted by the state audit agency, LPA. ‘The numbers for each State represented in
this graph are composites of two (2) universities in each state. For Kansas, the number represents KU and K-
State; for Mississippi, it represents the University of Mississippi and Mississippi State, and so forth. The only
private institute represented is in Missouri, where the University of Missouri and Washington University in St.
Louis are represented. The graph clearly displays the current placement of Kansas in the lower rankings of state
composite figures; the cumulative number of invention disclosures for Kansas’ two state universities ‘in“this
survey data over the 2004-2006 survey was 250. This would indicate a lower tendency of commercialization
potential in Kansas over the 2004-2006 period and a lower potential for the future, as there would be less
tntellectual Property available to commercialize and patent.

52 Academics or Entrepreneurs? Entrepreneurial Identity and Invention Disclosure Behavior of University Scientists, George, G., Jain, S.
and Maltarich, M., Social Science Research Network,

53 Mlssissippi and Oklahoma are also EPSCoR states X '?9\
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This is a “red flag” for Kansas, and indicates a lack of progress in encouraging or obtaining potential intellectual
property out of Universities. It also indicates (if the trend over the 3 years of data is examined), a steady
constant base of invention disclosure averages with no real trending increase over the years to show a positive
change in the entrepreneurial environment. Thus, these data show little change in Kansas’ invention disclosure
averages over this time span, and it shows Kansas lagging behind peer states when compared to overall
cumulative data. ' '

This is a concern, as KTEC's mission does include “working with Universities to develop Intellectual Property”
and to pull new inventions out of the universities, to develop new companies. KTEC sponsors the “Centers of
Excellence” at the Universities, which, in theory, should be producing significantly more intellectual property
and spinout company opportunities.

Relative to spinout companies, AUTM data, over a period of 11 years, shows another disturbing downward
trend. During the period of 2003-2007, 9 start-up companies were formed out of all Kansas Universities
combined (KU, K-State, and KU-Med). Note that during 2005/2006, there were no start-ups reported. Relative
to the previous data, this intertwines with the amount of available intellectual property — as invention
disclosures decrease, the number of opportunities to start companies based on new intellectual property will
also decrease.

It follows that the more intellectual property that is available, the more likely one is to have a good “platform”
technology base upon which to start a new company. These mirror results are reflected in the accompanying
AUTM data for both cumulative invention disclosures in the period of 2004-2006 and the number of companies
formed in the same period in the. AUTM Start-up company data from 1999-2007, as seen below. The scales have
been adjusted to account for similatities among schools.

Figure 19: Kansas Start-up Companies A
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How do other states compare? Looking at comparator states for similar data these are the results (Colorado and
Utah are forerunners from the comparison set):

A93
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Figure 20: Colorado Start-up Companies

Colorado Universities AUTM Start-up Companies 1996-2007
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Colorado shows a clear progression in the number of startup companies, particularly in the years from 2003-
2007. Comparing:invention disclosure data.as a comparator, the'same trend prevalls % "

Figure 21: Colorado Invention Disclosures
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Colorado provides an excellent picture of a composite example of a rise in invention disclosures accompanied by
a rise in new company start-ups; the influx of additional intellectual property provides “more to.choose from” in

starting up new companies.

S . ' 07,7,7[
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Looking at Utah, another peer state, we see exactly the same trend data:

Figure 22: Utah Start-up Companies

Utah Universities AUTM Start-up.Companies 1996-2007
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There is an appreciable gain in start-up companies over the period of 2003-2007; once again, below, in Invention
Disclosures for Universities in Utah:

Figure 23: Utah Invention Disclosures
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While the upward momentum is not as precipitous as Colorado, there is a rise in the amount of available
intellectual property to “choose from” to create start-up companies, and there is a substantial amount of

intellectual property available. 0? 75
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Figure 24: Kansas Invention Disclosures

Kansas Universities AUTM Invention Disclosures 1996-2007
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However, in the Kansas
2003-2006, first looks ca fing. L of disclo: ere are typically less than
100 disclosures reported;wi choo de cathar: : : 2+ This provides a small pool
for the selection of intellectual property: for starting-up companies; thus, the resultant graph (shown earlier in
figure 20) which shows a small number of start up companles (and even a declme in the years 2003- 2007)

.e unlverSIty system in
Kansas There is no strong evidence showing any “effect” of the Centers of Excellence or any other KTEC
program, or KTEC ‘itself, on the disclosure or stimulation of research-at Kansas Universities. - Indeed, in most
states; universities are looked" upon as a key component of “entrepreneurial churn” and most researchers have
identified “financial, human capltal and organizational frameworks as having the key ‘effects on umvers:ty
technology transfer outcomes™*; Certainly the stimulus role of the outside agency group, plus the catalyst of the
internal “center of excellence”, should be expected to have an overall positive impact on a University’s ability to
create and produce both intellectual property and the start-up companies that are created as a result of that
intellectual property. As shown in the examples above, that process is underway in many peer states, but does
not seem to be occuring in Kansas.

* Powers, J. and McDougall, T., University Start—up Formation and Technology Licensing with Firms that Go Public; A Resource-Based
View of Academic Entrepreneurshxp, Journal of Business Venturing, Volume 20, Issue 3, May 2005, Pages 291-311 g 7@
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Midwest Example: Indiana

The State of Indiana is a classic example of the “perfect storm” when all the correct elements to promote TBED
come together, with identifiable results. First, relative to the prior discussion of invention disclosure rates, let us
examine the invention disclosure history as recorded by the Association of University Managers (AUTM):

Figure 25: Indiana Invention Disclosures
Indiana Universities AUTM Invention Disclosures 1996-2007
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The chart shows an obvious increase, particularly in the years from 2003-2006. This coincides with three other
primary occurrences in Indiana during this period:

1. The formation of BioCrossroads, a non-profit organization funded by the Lilly Endowment and the
Central Indiana Corporate Partnership. BioCrossroads was formed by the Central Indiana Corporate
Partnership, the City of Indianapolis, Indiana University, Purdue University, and the Indiana Health
Industry Forum as a joint venture to leverage Indiana’s life sciences assets and promote life sciences as
an industry of focus for the state;

. 2. The formation of the Indiana Economic Development Corporation (IEDC) (formed two years later), a
public/private agency, formed in place of the former Indiana Department of Commerce, to focus on new
business attraction, retention and growth, unencumbered by traditional government methods; and

3. The adoption, by indiana University, of a new method of technology transfer, encouraging companies to
engage earlier in research stages and to be more open to licensing and more creative in starting new
companies.

These three factors, and the establishment of a center of excellence for “translational research,” led to an
increase in start-up companies, an increase in invention disclosures, and an increase in patents filed and
granted. This combination provided a marked increase in economic development activity in Indiana as
measured by all metrics by the IEDC over the particular period of 2003-2007, as will be shown in later graphs
and data.

This convergence of events, in Indiana, gives a very dramatic picture of what can be achieved in economic
development when forces combine for the same cause. The primary efforts of the Indiana Economic
Development Corporation were directed toward business attraction, business retention, and new business

AT
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formation. The IEDC also focused efforts on working with Universities to develop relationships forilicensing IP;
for sponsoring research, and for starting new companies out of University IP.

BioCrossroads, a non-profit organization dedicated to Life Sciences (somewhat srmllar to the Kansas Bioscience
Authority), works with universities, the IEDC local economic development groups, and other groups to attract,
retain, develop and start life sciences companies. In particular, BioCrossroads developed start- -up funding and
other investment funding to finance start-ups. BioCrossroads provided management advice, direction, and
general advisement to assist start-up companies.

BioCrossroads also focused on translational research, moving early-stage research out of Universities by
providing additional research funding to “mature” the research into marketable/patentable technology that was
moved to a start-up company_as the basis for that company’s formation. BioCrossroads hired a full-time staff
person to work in the y medical school, looking at research grants and ongoing research work that
might be amenable to onal opportunity fundi g to be turned into marketable intellectual property.
BioCrossroads, therefor ed fundmg, adwsement nslational research mining and start-up assistance.

The emergence of BioC
life science technologie
pipeline that begins insi

ffort to focus on specific and quantifiable emerging
cessary to ‘compete in this field, and to create a

At roughly the same ti

hired new personnel, began an ' ' Lty g and: initia ries. of regular training and |
- education seminars to *help faculty- understand the |mportance -of the disclosure of intellectual property,

valuatlon, _and the mtrlcaaes of‘crea ng a new, company, The okutreach and educatron eﬂ’orts comblned with a_

research of the facu / member' and resulted |n a gradual mcrease m mventron dusclosure rates

As a larger number of technology transfer employees were hired (an increase of 25 percent in'the departiwent —
fram 7 employees t0.10) to-provide more coverage for the «entire faculty. More faculty:-members could then be
carefully studied:as-to-the  patentability and marketability of their. respective (orprospective) intellectual
property. In addition, in 2003, IU founded and started operating the Indiana University Emerging Technologies
Center (IUETC), a biosciences incubator in downtown Indianapolis to house new life sciences start-up businesses
founded out of University technologies. The University saw a need for such a facility as a result of the early
stages of increased technology transfer activities.
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What of the data? The respective individual datasets are represented in Figures 25 and 26.

Figure 26: Indiana Start-up Companies

Indiana Universities AUTM Start-up Companies 1996-2007

22

20

18

# Start-ups

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

As can be seen from the graphs above, there is a clear upward trend that appears over the years 2003-2007 in
invention disclosures, start-up companies, and job creation commitments. The combined efforts of all parties —
the financing, the ad\/isement, the data mining, the education, the commercialization efforts — all worked
together in a way that provided direct results that shows up as indicated above. These results are all key (as
previously discussed, in the comparison of state results) in TBED — and these results have been generated by the
efforts of the University technology transfer department, the efforts of BioCrossroads, and the efforts of the
Indiana Economic Development Corporation. This is an excellent example in TBED efforts working together at
their best, to provide measurable results in a real-time environment.
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Page 96 of 98




Prepared by Thomas P.” Miller and Associates

Sectron Vlll - Conclusnons

Conclusrons and Recommendatrons

Conclusions

TPMA has attempted to highlight in its conclusions key topics for discussion, rather than make policy
recommendations. When asked, many interviewees stated, “KTEC's programs are good for the State of Kansas.”
When asked for further elaboration, however, few could effectively describe such programs, or effectively and
completely describe a mission for KTEC other than “driving the technology economy growth of Kansas.” Other
interviewees stated exactly the opposite, that KTEC was not fulfllllng some of the above |dentlcal roles This
studyis an attempt to’ reconctle these dlfferences by observrng and reportmg on what is workmg and what is
not. TPMA’s'conclusions fall along several key dimensions:

. Kansas needs a focal pomt for entrepreneurs and mnovators

o q \Many mdlwduals that were mtervnewed for thlS prolect cannot |maglne Kansas .having an
entrepreneurlal presence wrthout KTEC. They indicated that KTEC is the hub of the .entrepreneurial
network in the state

o KTEC has be 'n’ successful in enhancmg entrep‘” neurlal busmess chmate m Kansas but could do
more to, establ.rsh networkmg opportunities among entrepreneurs and technologrsts by actlvely
promoting, Kansas assets to venture capltallsts and by actively creating multlple ‘front doors where
entrepreneurs can easily access support . ..

o While KTEC has served as a catalyst for inter- unlver5|ty collaboratlon it‘could. be mote actively
engaged in convening multiple universities to facrlltate cross-technology.innovation and to facilitate
actively commercrallzatlon"of umver5|ty research by sponsormg ar _}facrlltatmg semmars that bring
together researchers from universities that have complimentary technologles or, that highlight
multiple research projects within speuﬁc technologies.

e KTEC needs a clear V|510n of its role in burldmg a successful Kansas economy

o The KTEC model as orlgrnally enwsnoned is solid. The current executlon of the model however
~ could be updated and evolved to a clearer focus on specrﬂc technologles where Kansas has the
opportunlty to excel

o The qualitative difference that KTEC has made by bundlng capacnty for shared mtellectual discovery
and business assistance is difficult to measure. It's where the real impactiis'being made. -

o KTEC may be guilty.of compulsively branding itself.- KTEC should not unnecessarily promote itself
but promote the Kansas entrepreneurial climate and legitimate successes.

o KTEC does not have an operatlonal definition of technology based economic development to guide
its mvestment decrsrons and programs

o The board of dlrectors may be less engaged than is envisioned in the enablmg statutes.

o KTEC’s portfollo could be more focused. ’Technology is too broad a focus for KTEC, the Kansas
Bioscience Authority has been created by KTEC to concentrate on bioscience technology, and other
technology platforms may be falling through the cracks due to insufficient attention. KTEC should
look for concentrations of emerging technology and focus on areas where Kansas can develop a
leadership role.

< ) %_,/00
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Recommendations

e During these difficult economic times when states are struggling to make ends meet, economic
development activities are a popular cost-cutting target. In the case of KTEC, rolling its function into
another organization or eliminating the function altogether would force Kansas to relinquish its place in
the ‘technology race’ and risk falling further behind. Failure to support the specialized talent required to
advance technology-based economic development and failure to provide adequate resources will
consign Kansas to the back of the technology pack for many years to come.

e KTEC should continue to identify unique technology clusters in Kansas around which the innovation
economy can be built. Some interviewees identified animal health, embedded systems, and plastics as
potential opportunities.

e KTEC needs to establish a clear and uniform set of metrics, collect and maintain information that
supports these metrics, and regularly report progress. Metrics should reflect outcomes rather than
activities.

o KTEC could better serve its stakeholders and foster a more entrepreneurial culture in Kansas by posting
all annual reports, schedules, minutes, etc. online, as would providing more materials to board members
in advance of meetings.

e KTEC needs mechanisms in place to assure that the Board of Directors is fulfilling its fiduciary role and is
operating in accordance to statute. Encourage Board members and their delegates (e.g., members of
the Board Investment Committee) to take a more active role in decision-making. For example,
investment recommendations should be presented by an Investment Committee member, rather than
by KTEC staff. The committee is responsible for making the recommendation; KTEC staff is responsible
for managing the process and providing information and analytical support as requested by the Board.

e Provide thorough and adequate information to the Board well in advance of board meetings to enable
them to make appropriately informed decisions. Board members must be informed to be-able to fulfill
their statutory duties.

e Maintain the integrity of the Board nomination and selection process.

e Build Board capacity to ensure that entrepreneurs, technology experts, intellectual property attorneys,
and financial experts are represented on the board. Structure the board with at least one entrepreneur
who never has (and probably never will) go to KTEC for funding. Implement a rotation system for the
Investment Committee so that expertise is developed and concerns about closed group decision-making
are allayed. Consider downsizing the board and create a Governor’s Technology Roundtable that meets
the political needs for balance.

e . A determination should be made about how to address underperforming centers of excellence. KTEC
should properly consider whether to continue funding an underperforming center, redesign the center
to make it more multi-disciplinary or relevant to attract federal funding, or consider withdrawing
funding altogether. The latter option should not be construed as “punishment.” Withdrawn. funds
would be redistributed, perhaps to start a new center in a technology area that has more traction.

e Work with existing companies to identify “orphan” technologies and identify employee
mentors/interns/students that could develop them to the proof-of-concept stage.

e Leverage existing entrepreneurship programs and consider extending the Pipeline brand to meet needs
of entrepreneurs at different stages of development.

A-/0/
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KANSAS TECHNOLOGY
ENTERPRISE CORPORATION
April 13, 2009

Mr. Stan.Ahlerich, Presrdent
Kansas;‘nc.

632 SW Van Buren, Surte 100
Topeka, KS 66603

Dear Mr Ahlerlch

Thank you for the opportumty to respond to the: assessment conducted by Thomas P. Miller and
Associates (TPMA). KTEC takes very seriously any assessment of its programs, impact and
mission. We recognize that TPMA, in its capacity:as a-consulting group charged by Kansas, Inc.,
‘has worked:to:fully-understand .and.assess:our.programs-=.as hasoccurred-in.othersvoluntary and
outside:assessments KTEC: has:undergone overthe pastfewyears. As TPMA’hotes, the role of
KTEC in technology based economic:development is-an:important-one,and-it.is'always valuable

~ to hear erspectlves on how we mlght havey an even greater |mpact than we prevrously have had -
in Kansas' - ‘

Kansans can 'bé feassured that the TPMA assessment supports KTEC remamlng intact, separate
from other agencies and fully functioning. The assessment validates the mission and

. .accomplishments; and at the same time makes a series of actionable recommendations. We will
fully explore the.recommendations.and-address areas where.we can improve..

" Among the important, recomm ‘is'that KTEC 1 be dismantled or folded into other
agencies. “We ‘appreciate rec on of the many positivesin the report and also value
constructive comments that indicate need for continued improvement. We already have steps in
- place to.address matters that.evolved.as:{he organization-has, and:the Board-:of Directors and
‘management team pledge fo continue to work diligently to deliver quality- programs as we sirive to
produce maximum benefits for the state. .

In a few critical areas of the report, factual errors or misconceptions substantially affect certain
recommendations. It is important {o stakeholders that any actions KTEC takes toward
improvement are based on a complete understanding of issues. Therefore, we offer clarification
on factual errors and misconceptions, that if corrected.would significantly affect the final
recommendations of the report.

TMPA notes in its first recommendation:

1. During these difficult economic times when states are struggling to make ends meet, economic
development activities are a popular cost-cutting target. In the case of KTEC, rolling .its function
into another organization or eI/m/natlng the function altogether would force Kansas to relinquish
its place in the ftechnology -race’ and .risk falling further behind. Failure to support the

_.specialized.talent required. fo advance.technology-based economic -development and failure to
provide adequate resources will- consrgn Kansas to the back of the technology pack for many
years to come.

N o et - np ne e .
214 SW, 6th, First Floor | Topeka, KS 86603-3716 | Phone {785) 206-5272 | Fax {785) 296-115880 | www.kisc.com




Further recommendations:

2. KTEC should continue to identify unique technology clusters in Kansas around which the
innovation economy can be built. Some interviewees identified animal health, embedded
systems, and plastics as potential opportunities.

KTEC Response:

KTEC will continue to refine targeted cluster activities in materials, aviation, pharmaceuticals,
information technology, and manufacturing modernization. Through The Centers of Excellence
and new initiatives (such as KEGA and Cleantech), KTEC works diligently to focus its innovation
efforts in kKey areas where Kansas has a nucleus of resources and an opportunity for growth.

The targeted Centers of Excellence are:
e Advanced Manufacturing Institute at Kansas State University focuses on product

design and engineering, automation, and manufacturing process development, and
technology development and commercialization.

-+  Biotechnology Innovation & Optimization Center at the University of Kansas provides
a centralized focus for moving technologies into the private sector from
pharmaceutical and blomedlcal research on both the Lawrence and Medical Center
campuses.

¢ Information & Telecommunication Technology Centeér at the University of Kansas is
focused on the areas of computing, communications, and sensors.

»  Kansas Polymer Research Center at Pittsburg State University focuses on design,
testing, and development of products and processes with respect to polymers and
plastics.

 National Institute or Aviation Research at The Wichita State University serves the
aviation industry in Kansas by providing research, training, product deVelopment and
testing facilities.

Additionally, KTEC's most recent targeted initiative supports growth in the “Cleantech” field. The
Cleantech Industry Initiative positions Kansas for leadership in an industry that represents one of
the fastest growing opportunities for job and wealth creation.

3. KTEC needs to establish a clear and uniform set of metrics, collect and maintain information that
supports these metrics, and regularly report progress. Metrics should reflect oufcomes rather
than activities.

KTEC Response:

o ltis unclear why there is a recommendation regarding metrics, as TPMA neither
interviewed staff about, nor examined documeritation of our méasurement processes,
and the conclusion is in direct contradiction of the facts. KTEC gathers a well-defined
set of verifiable annual economic impact data, which we publish in our annual report.
New software allows for integration of data collected for various programs.

» Companies receiving KTEC support are surveyed annually. This information is
summarized by staff and is used along with quarterly reports and client meetings to

214 S.\W, 6th, First Floor | Topeka, KS 6603-3719 | Phone (785) 296-5272 | Fax (785) 296-1160 | www.ktec.com g,’/ ﬂj
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track client:progress and:customize services. Indicators are new jobs, saved jobs,
payroll, revenues, and-capital infusion. ' o :

¢ Angel Tax Credit Companies are surveyed annually. Information is summarlzed and
shared with the Governor, Legislature and KTEC Board. The companres are surveyed
~Ooninew jObS saved jObS payroll revenues, and capital infusion. -

. Manufac’rurmg program cllents are: surveyed one year-after prOJect completron in
accordance with a process set by the federal co-sponsor of the program. Metrics
include cost savmg |n productlon mvestment in plant, equrpment and mformatron
systems, investment in workforce trarnmg, new sales, Tetained sales hew jObS
created, and retained jobs.

. t’erforrnance metrics areh aiso collvected on Center of Excellence, Business Assistance
.\ncubators, and EPSCoR/Star Fund, recipients. KTEC PIPELINE recently developed

' jmetrrcs whhrch M‘re b A ‘gmrmplemented for the current fiscal year.

4:.+KTEC could-better serve:its: stakeholders andfoster a'more entrepreneurial culture in Kansas by
posting all annual-reports,-schedules, minutes; etc. online, as would providing more materials to
board members in advance of meetings. o

;KTEC Response:

- KTEC plans to make the changes recommended regardmg the board mee’ung dates and minutes.
Recent annual reports and the investment committee schedule are currently posted:on:the KTEC

5. KTEC needs mechanisms in place to assure that the:Board of Directors is fulfjlling its-fiduciary
role .and is operatlng in accordance fo statute Encourage Board members and the/r delegates

1aly h__,‘a/ suppon‘ as requ Msted by the Board.
KTEC Response

e KTEC Board and Executive team will take steps to more actively engage Board
members:ininvolvement'with the organization, iritroducing Strategic Planning
sessions-and:issuing lnvrtatlons to board.members:to pamcrpate in Investment

. Committee:activities. -

* A number of Board members are actrvely engaged in the direction, policy, function

o i 'ns of KTEC. The Board functrons openly and with' transparency

‘ ) d meetrngs outside Iegal counsel has made presentatrons 1o the Board

) ,on board duties, Conflict of lnterest policy, and flducrary responsrbrlrtles

s An lnvestment Commrttee is in place in accordance wrth the statutes. It includes
three board members who have the. specralrzed expertrse to provide appropriate
diligence on proposed investment opportunmes Board members who require
detailed information are encouraged to ask questions. All board members are invited
to join the Investment Committee.

MY, &Bth, First Floor | Topekas, KS 6603-3719 | ne (785 296-5272 | Fax (785) 286-1160 | www.kiec.com
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6. Provide thorough and adequate information to the Board well in advance of board meetings to
enable them to be appropriately informed. Board members must be informed to be able fo fulfill
their statutory duties.

KTEC Response:

KTEC staff will continue a dialog with the Board to determine what additional materials they would
like to be provided in advance. As requested by the board, materials including agenda and
financials are provided a few days prior to each board meeting.

7. Maintain the integrity of the Board nomination and selection process.
KTEC Response:

No problems related to the nomination and selection process were cited in the report.

8. Build Board capacity to ensure that entrepreneurs, technology experts, intellectual property
atforneys, and financial experts are represented on the board. Structure the board with at least
one entrepreneur who never has (and probably never will) go to KTEC for funding. Implement a
rotation system for the Investment Committee so that expertise is developed and concerns about
closed group decision-making are allayed. Consider downsizing the board and create a
Governor’s Technology Roundtable that meets the political needs for balance.

KTEC Response:

KTEC has considered downsizing the investment committee periodically in the past and has
invited board members to serve on the committee to provide a rotatmg panel of expertise. We wil
continue to seek ways for rotating participation.

The Board is comprised of members with the expertise specified by statute. TPMA's
recommendation on board composition does not recognize the considerable private sector talent
within the existing board. For example:

+ Entrepreneur: Tom Lauerman co-founded GeoAccess in 1991. He and his business
partner grew the software company to more than 300 employees. [n 1999,
Lauerman was named an Emnst & Young Entrepreneur of the Year, was recent
President of the Kansas City-based Entrepreneurial Exchange and is the 2009
recipient of Pipeline’s “Entrepreneual Leadeérship Award”. He is currently an investor
in, and serves as board member and board advisor to many private companies. Tom
hasgbeen on the KTEC board since 2006.

+ Intellectual Property Atiorney: Kyle Elliott is a licensed patent attorney and certified
mediator. Since graduating from the University of Kansas School of Law in 1992,
Kyle has devoted his career exclusively to intellectual property law. Kyle has been
on the KTEC board since 2006 and the KTEC Investment Committee since 2002.

» Financial Expert: Ted Haggatt is President and CEO of Douglas County Bank.
Before joining DCB, Ted was President of Union National/Commerce Bank in
Manhattan and Senior Vice President of First National Bank in Salina. He also was
an econornics professor at Kansas State University, executive director of the Kansas
Economic Education Council and an economist for the U.S. Senate Budget
Committee. Ted has been on the KTEC board since 2001 and has chaired business
incubator boards in both Manhattan and Lawrence.

A 105
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9. Work with existing companies to identify “orphan” technologies and identify employee
mentors/interns/students that could develop them to the proof-of-concept stage.

KTEC Response:

KTEC's Proof of Concept (POC) program has been in existence for two years. KTEC has funded
projects at WSU, KSU and KU totaling over $100,000.

10. Leverage existing entrepreneurship programs and consider extending the Pipeline brand to meet
needs of enfrepreneurs at different stages of development.

KTEC Response:

We will continue to evaluate services directed to the entrepreneur. The report recognizes the fact
that the KTEC PIPELINE has garnered significant praise and support of national thought leaders.
The program supports entrepreneurs in several stages of development and has extended its
offerings “upstream” through creation of primer programs available to any Kansas entrepreneur
and to high school students through collaboration with the Youth Entrepreneurs of Kansas.

Closing Comments:

While we believe it is important to provide clarifications and corrections on some of the key
issues, we appreciate the recognition of the many positives noted in the report, as well as the
recommendation to keep the organization separate from other agencies. We value suggestions
for improvement that will assist us in providing maximum results for the state.

Kansas’ participation in the innovation economy is increasing. This is evident by various
measures collected at the national level, the fact that the national conference of state technology-
based economic development organizations is coming to Kansas this fall and most importantly,
the growing successes of technology-based companies in our state. KTEC looks forward to
continuing to evolve and helping to solidify Kansas’ position in the innovation-based economy.

Sincerely,

AR S\

Tracy B. Taylor
President & CEO

A/

5 W, Bth, First Floor | Topeka, KS 6803-3719 | Phone (785} 286-5272 | Fax (785) 296-1160 | www.ktec.com



632 SW Van Buren, Suite 100
Topeka, KS 66603
(785) 296-1460
(785) 296-1463 (fax)
www.kansasinc.org
ksinc@ink.org
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Special Legislative Committee on KTEC
October 7, 2009

KTEC OVERVIEW
Kyle Elliott, Chairman, Kansas Technology Enterprise Corporation

My name is Kyle Elliott and | am presently a patent attorney with Spencer Fane Britt and Brown in
Kansas City. | have been serving KTEC since 2004 and was recently elected chairman of the board in
June.

A majority of what you’ll hear throughout the next two days revolves around the importance of
technology-based economic development (TBED), specifically what Kansas is doing in this field, and how
Kansas can maximize its efforts.

Our economy has been transformed over the past few decades:

* |tis well documented that the economy is being driven by technology

*  Competition is global

* To be competitive, Kansas needs a foundation of companies that create new ideas and adapt
technology to the marketplace

* The capacity to innovate is critical

= Innovation involves not only robust technology, but a culture of moving technology into a
successful company.

= Innovative companies are “wealth creating” as opposed to “wealth circulating” — generating
new revenue from outside the region, essentially becoming the economic engine

The elements required for an innovation-based economy are:

®  Sources of technology — turning technology into new, marketable products

®x  Mechanisms to transfer technology from the university to a company and eventually sold
company-to-company

= FEarly stage investment capital

*  Entrepreneurial culture

= Skilled work force to support growth

KTEC encourages development of innovative companies through an integrated set of technical, financial
and business development tools, which Kevin Carr will discuss with you.

»  TBED is more about wealth creation that subsequently leads to job creation.
= KTEC programs do not create jobs —it’s the companies that do.
= KTEC focuses on starting and growing highly competitive, fast growth companies.

Special Interim Committee on KTEC
Date: October 7, 1009
Attachmen‘[‘5



» KTEC provides a hands-on approach that requires a close relationship to entrepreneurs and the
investment community.

e The quality of each entrepreneurial effort is critical in light of global competition and the current
economy.

During the 2009 Legislative session, you may have heard a number of things about our organization. All
along though, | believe we have produced positive results for Kansas.

We did have some issues to deal with, and our Board addressed those needed changes. Moreover, the
Board is highly engaged —in fact, since the June board meeting, we now have board members actively
involved in all committees, and have a promising strategy underway.

During these next two days we will provide you an opportunity to hear about our proactive measures
and will invite your input to help KTEC move forward. | truly believe KTEC will continue to do a good job
of what it was created to do.

| appreciate the opportunity to be here today and hope that you’ll go away with a better understanding
of what KTEC is doing for Kansas and what we anticipate moving forward. It is our hope to keep an open
line of communication with the Legislature.

Our goals are to restore KTEC as a model among state-based technology organizations, and, most
importantly, maximize our impact on Kansas. We have already taken significant strides toward these

goals, and | am confident we will reach them.

I am happy to answer any questions you may have.
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Need for Technology Entrepreneurism N

Emerging entrepreneurial growth companies are responsible for 67% of new jobs
(more in economic downturns) and 95% of all radical innovations since WWII .

» Jobs created by tech companies pay two times the average salary of non-
technology jobs.

» Reduces brain drain
» Diversifies tax base
= Aregion’s economic prosperity is closely tied to its entrepreneurial capacity .

» Entrepreneurial companies seek talent, capital, networks and infrastructure.

* Based on the National Commission on Entrepreneurship, 2001
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Impact On Kansas =S
~

= Cyberstates 2009,” ranks Kansas #1 in the nation for
high-tech industry job growth.

» The 2008 State New Economy Index ranks Kansas 8th in Nation for “Gazelle
Jobs.”
» Rapid growth “Gazelle” companies account for 80% of new jobs created.

» PricewaterhouseCoopers and the National Venture Capital Association ranks
Kansas 13th in venture capital investments for the number of investments
made.
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Metrics Process S | | ~~

For more than 15 years, KTEC has surveyed companies on the following metrics for a minimum of five years
following assistance. Results are published in the annual report, shared with the KTEC Board of Directors, and
posted on the web site. Affiliate results are sent to the KTEC Network in September of each year. '

Grant Centers of Entrepreneurial = KTEC Angel Tax .
Programs Excellence Centers ‘Investments Credits Pipeline MAMTC 'j
New Jobs )
Saved Jobs
Payroll
Revenue

Capital Infusion

Companies Assisted

Federal Leverage

Industry Leverage

Cost Savings in Production

Costs Avoided

Investment in Work Force Training

Plant & Equip Investment

New Sales

Retained Sales

Number of Proposals

Number of Participating Students
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KANSAS TECHNOLOGY ENTERPRISE CORPORATION ECONOMIC IMPACT

FOR FY 2006 THROUGH FY 2009

N

Commercialization FY 2006 FY 2007 FY 2008 FY 2009 Total

New Jobs 294 420 504 501 _ﬂ 1,719
Saved Jobs" 258 . 366 429 408 } 1,461
Start-up Companies 15 17 20 8 60
Sales Revenues (in 000) 152,736 197,877 207,260 - 315,681 ' _ $873,554
Private S Leveraged (in 000) 50,797 43,366 46,169 56,947 - $197,279
Federal $ Leveraged (in 000) 85,731 63,799 93,903 124,750 $368,183
Return On Investment (ROI): )

KTEC (Sto1) ~ - 0.73 0.96 1.00 1.57 1.06

Private $ Invested in KS vs KTEC ($ to1) 31.34 23.12 46.85 126.54 42.00

Federal $ Invested in KS vs KTEC (S to 1) 12.28 8.22 14.19 21.99 13.84
Companies Assisted 168 258 209 161 796
Counties Impacted 38 47 39 35
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Vision, Mission & Strategy B

VISION

Kansas will become a leading location for high-growth
potential companies to flourish, with a dynamic
entrepreneurial environment and higher-paying jobs
resulting from translating technology into a positive Kansas
economic impact.

MISSION

To generate high-tech growth for Kansas through the
translation of science, technology, and business know-how
into highly competitive businesses with emphasis on
creating specialized industry clusters.

FOR THE PURPOSE OF:

* Creating higher paying jobs. |

* Increasing revenues into the economy.

e Diversifying the tax base.

* Reducing the state’s brain drain.

* Providing capital investment in the non-biosciences.
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Entrepreneurial Environment

3,000 Raw Ideas

100 Exploratory Projects

10 Well-Developed Projects

)
_ T 2 Full-Fledged Product Launches
O
RH) 1 Successful Product
o —
S .
—
— ~_
.:j Pl
@,
$ Access to Capital
Q KTEC Funding, Angel Groups, Angel Tax Credits

Entrepreneurial Centers
ECJC, WTC, NISTAC, ATC, LRTC, Quest

Centers of Excellence
BIOC, AMI, ITTC, NIAR, KPRC

Access to Grants
EPSCoR, STAR, Proof of Concept

Entrepreneurial Education - PIPELINE

Manufacturers Positioned for Growth - MAMTC | |

9

Source: “Commercialization Success Rates: A Brief Overview,” RTl Tech Ventures, Dec. 2007




Measuring Wand for Automotive Body Repair — Salina, KS

CEO —Jan Srack

Patented wand measures auto bodies needing repair.

The wand is wireless, handheld designed to capture & document 3D images of collision damaged vehicles.

Matrix software compares the image with factory specs to determine repair estimates & specifications (within 2mm).

KTEC Involvement

Pipeline class of 08

Wichita Entrepreneurial Center involved since late 07
KTEC Tax Credits — $600K over 2 years

KTEC Investment - S100K in 2008

Results:

Total capital raised to date - $4.2MM
Revenue - $200K in 2009 to $3.8MM in 2011
Jobs—4in 2009 to 8 in 2010

FINANCIAL PROJECTIONS

Units Sold ‘ 18 89 256

Sales 2008 2009 2010 2011
Wand Gross Revenue - 270,000 1,335,000 3,840,000
Software Gross Revenue - - 19,800 117,700

Total Revenue - 270,000 1,354,800 3,957,700
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Nanoparticles of drug compounds, biologicals, and polymers — Lawrence, KS

KTEC Involvement Business model
Drug development — KU — BIOC To create nanoparticles of drug compounds, biologicals,
Lawrence Entrepreneurial Center involved since 2001 and polymers for:
Angel Investments — Wichita & Mid America » Drug delivery (oral, inhalation, injectables)
Angel Tax Credits - S900K 2005-2008 « Device coating (stents, time release, taste masking)
Investment - $400K 2001-2006 « Drug development (oncology, diabetes)

Results:

Ovarian cancer drug in human trials since fall 08
Renal cancer drug pre IND — clinical trials Q4 2010
Total capital raised to date $6.3MM

Revenue - $500K in 2007 to $2MM in 2009

Jobs — 4 in 2005 to 13 in 2009

Stent prior to coating Stent after coating

11
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Grant Programs )

EPSCoR/STAR - The Experimental Program to Stimulate Competitive Research (EPSCoR) is a federal program aimed
at improving the competitiveness of academic research in states that have not historically fared well in attracting
federal research funds. Through EPSCoR, small state grants leverage much larger federal grants for advanced
research at Ph.D.-granting Regents universities. Kansas is eligible to compete in the following EPSCoR
competitions, all of which require matches from the state:

e Department of Defense (DOD)

 Department of Energy (DOE)

e Environmental Protection Agency (EPA)

 National Aeronautics Space Administration (NASA)
 National Science Foundation (NSF)

The STAR Fund (Strategic Technology Research) is an extension of EPSCoR. The fund is used to support projects
which may not receive federal EPSCoR funding per se, but have potential to attract significant other federal or
industry leverage and create commercial spin-offs in the state.

EPSCoR & SBIR

2007 2008 2009
New Jobs 25 27 15
Jobs Saved/Retained
Total Jobs 25 27 15
Federal S Leveraged $31,323,331 $25,370,121 $19,328,196
Industry S Leveraged $1,816,058 $1,595,772 $1,824,511

12
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Centers of Excellence

The Centers of Excellence are university-based research centers with an economic development
component at the heart of their mission. Each has its own technology specialization. The Centers conduct
innovative research and provide technical assistance with the overlapping aims of creating new
companies, strengthening existing companies, and serving as an expert resource to other KTEC programs
and the state. Centers are focused on the discovery stages of innovation and producing leading edge
technologies and also function as product designers and developers for small companies. They serve the
state as a driver of innovation as well as a source for highly skilled employees. The Centers provide the
following services to client companies: basic and applied research, product and process development,
technical consulting, training, seminars, and networking.

“ '  New Jobs Total Capital from
2007-2008-2009 Funding Jobs Saved Jobs Total Revenues Angels & VC's
Centers

Advanced Manufacturing Institute $1,896,338 383 104 487 $262,276,158 $8,521,580
Biotechnology Innovation & Optimization Center $2,145,178 12 29 41 $1,574,206 $13,530,731
Higuchi Bioscience Center $1,087,000 13 30 43 $1,062,434 $14,663,311

Information & Telecommunication Technology
Center T - o $1,713,854 36 12 48 $12,204,326 $2,270,000
Kansas Polymer Research Center,’ ) $930,762 5 5 10 $6,881,487 $600,223
National Institute for Aviatjon Research . $1,399,499 33 15 48 $8,378,400 $662,723
. $9,172,631 482 195 677 $292,377,011 540,248,568

13




Entrepreneurial Centers

The program is comprised of an established
network of Entrepreneurial Centers focused on
high-tech start-ups throughout the state. Such
start-ups come not only from the
entrepreneurial community at large, but also
from businesses formed around patents from
technology created by the state universities.

2007-2008-2009

Entrepreneurial Centers

AKTED
Q\

The entrepreneurial network provides a continuum of services
that include:

sCorporate organization

*Recruitment of management team

*Market analysis

*Stock offerings

*Revenue and business modeling

eCapital formation including “road show” presentations to
investors

*Shared tenant services

*Direct seed capital investment

*Marketing strategy formulation

*Sales.organization establishment

Fundih New Jobs Total Total Revenues Capital from
& Jobs Saved Jobs Angels & VC's

Alliance for Technology Commercialization
Enterprise Center of Johnson County
Lawrence Regional Technology Center
National Institute for Strategic Technology
Acquisition & Commercialization

Quest Business Center

Wichita Technology Corporation

$174,000 10 32 42 $18,014,844 $3,553,500
$900,000 126 62 188 $48,940,024  $28,125,962
$924,000 103 163 266 $56,359,044  $78,530,717

$900,000 38 19 57 $23,032,904 $2,750,500
$105,000 12 1 13 $5,422,427 SO
$945,000 117 115 232 $81,205,335  $23,889,159

$3,048,000 406 392 798 $232,974,578 $136,849,833
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KTEC PIPELINE <

KTEC PIPELINE focuses on entrepreneur development - creating leaders who can build and scale businesses
and drive economic growth for years to come. The program is unique as it focuses on the business
opportunity along with the entrepreneur. PIPELINE is designed to identify high potential technology
entrepreneurs, match them with the best available training, resources and mentors and facilitate their
dynamic growth in Kansas.

PIPELINE fellowship participants are provided with an intensive training program in how to grow
entrepreneurial ventures. They are also linked with mentors and business coaches based in both Kansas
and across the U.S. In addition to the focus on the “class” of innovators, the program works with alums,
mentors and youth throughout the state on an ongoing basis and provides two-day training courses that
benefit significant numbers of Kansans.

2009
New Jobs 79
Jobs Saved/Retained 82
Total Jobs 161
Total Revenues $26,402,374
Capital from Angels & VC $2,945,000
Federal $ Leveraged $500,000

PIPELINE’s first year of operation was 2007 — 2009 is the first fiscal year for surveys

15
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Access To Capital

Investments
The Investment Program provides funds to new and existing small Kansas companies for the purpose of

completing technology development and entering into the early stages of translating products into a business.
The stage of KTEC investment is not only pre-bank financing, but also pre-venture capital, as the private equity
market does not typically invest in product development and market entry. The role of such financing is to buffer
the risk which small companies incur when developing innovative products, giving Kansas a broader pipeline of

potential high growth companies.

2007 2008 2009 TOTAL
New Jobs 133 260 83 476
Jobs Saved/Retained 101 49 76 226
Total Jobs 234 309 159 702
Total Revenues $69,131,820 $117,206,494 $84,537,609 $270,875,923
Capital from Angels & VC  $29,159,979 $33,967,057 $24,455,063 $87,582,099
Federal $ Leveraged $370,703 $1,607,414 $154,768 $2,132,885

16
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Access To Capital

Angel Tax Credits

“KTEC

The program provides angel tax credits to new and existing small Kansas companies for the purpose of attracting
capital investment. The cost of researching and developing new technology with global market potential far
exceeds the means of most entrepreneurs. The program promotes angel investing into Kansas early- stage
companies through a tax incentive. The incentive effectively reduces the risk to the investor, making the overall
investment into the company more financially attractive.

Total Angel Tax Credits Issued
Number of Investors Receiving Credits

Number of Companies Receiving Investments
Total Capital Raised
Total Annual Payroll
Total Revenue
Jobs
New Jobs

Preserved Jobs

Total

Estimated Effect on the Kansas Economy
(factor of 2.5)

2005 2006 2007 2008 _ Total
(from inception)
$1.932,500  $1,833.833  $3,002,701  $6,606,083  $13,375,117
98 121 129 218 566

12 17 16 28 73
$9.045753  $27,656,188  $44,486,719  $37,437,499  $118,826,159
$5.814.087  $7,695310  $15,559,743  $22,426253  $51,496,293
$5.804.987  $17,864,042  $38,347,350  $57,409,422  $119,426,701
37 33 55 122 247

60 9 19 48 136

97 42 74 170 383

243 105 185 425 958

17

NS




®
&KTEE: )
Mid-America Manufacturing Technology Center (MAMTC)

MAMTC is a not-for-profit cdrporation (subsidiary of KTEC) established to assist Kansas small and mid-sized
manufacturers. Funded by KTEC, the federal government and client fees, MAMTC is committed to helping
Kansas manufacturers. MAMTC serves all existing Kansas manufacturers that have from one to 500 employees.

MAMTC helps close the loop on research, innovation and entrepreneurial support by ensuring that products are
manufactured in Kansas. MAMTC operates the Kansas Innovation Marketplace as one of only four state sites on
the National Innovation Marketplace. MAMTC trains universities, inventors and entrepreneurs to translate their
technology into business language. The marketplace allows manufacturers to search through the technologies
for new products to bring to market. Additionally it can connect suppliers, who have often depended on one
customer for years or decades, to large manufacturers in new industries, thus allowing them to diversify and

grow.

2007 2008 2009
New Jobs 113 103 155
Jobs Saved/Retained 253 358 223
Total Jobs 366 461 378
Total Revenues $57,686,404 $33,793,180 $42,541,681
Federal S Leveraged $1,485,264 $1,611,847 $1,746,200
Cost Savings $8,745,200 59,624,460 $14,476,490
Industrial Plant & Equipment $16,884,000 $14,615,842 $17,022,428

18
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Kansas Tech-Based Economic Development
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Who

Med/Large Businesses
Small Businesses

Entrepreneurs - Start-ups.

Non High Tech/Bio

High tech

Bio Start-ups/Companies

Research

Universities

Bio Centers of Innovation

David D. Kerr, Secretary of Commerce
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Kevin Carr, KTEC Interim CEO
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SITahS

The voice of the Kansas
. . software and [T industry
Our Mission | 7

SITAKS is designed to lead, serve, educate and advocate for Kansas’ software

and information technology sector to help Kansas’ software and IT companies
grow and succeed.

State of the IT Industry in Kansas

According to the 2009 TechAmerica Cyberstates report:

e There are 3,200 software and IT companies in Kansas

Employing over 58,000 high-wage technology workers

Kansas’ software/IT companies contribute more than $4.2 billion to the local economy

Kansas’ software and IT companies pay 91% more than the state’s average wage ($72k vs. $37k)
According to a survey of the SITAKS membership conducted by SITAKS in September, 2009
nearly all the companies surveyed anticipated hiring IT workers in the next five years (one larger
company reported needing to hire as many as 250). 72% of companies surveyed indicated they
require a Bachelor of Science or higher degree for their IT workers.

e Many of our member companies are reporting healthy growth in 2009 and are hiring workers.

Proven Formula for TBED - Software/IT Sector Growth:

¢ Access to angel and venture capital
e Access to a skilled workforce
e University research/vibrant tech transfer environment

e Supportive business environment

SITAKS 2010 State Legisiative Platform

e Angel Tax Credits: Eliminate the 10% reduction of carry forward inserted in last year’s HB2365
which greatly diminishes the attractiveness of the ATC program to investors.

e Angel Tax Credits: Provide a longer.runway for software and IT companies. Currently,
software/IT companies need to be less than 5 years old to be considered eligible for
investment. As comparison, the current eligibility criteria for Bioscience companies is ten years.

e STEM: Add back “Computer Science” as one of the approved units in either the mathematics or
natural sciences university qualified admissions requirements. The Kansas Board of Regents
removed the Computer Technology requirement from the Qualification Admissions curriculum.
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ICC & Centers - Total Budget Information

FY09 Estimated actuals

KTEC Industry  Federal & Other Total KTEC %
AMI 635,602 1,065,682 542,086 2,243,370 28%
BIOC 1,072,589 82,166 354,141 1,508,896 71%
ITTC 556,927 459,982 3,443,330 4,460,239 12%
KPRC 310,254 712,280 328,693 1,351,227 23%
NIAR 459,833 11,476,932 17,035,634 28,972,399 2%
3,035,205 13,797,042 21,703,884 38,536,131 8%
FY09 Budget
KTEC Other Local Govt University Total KTEC %
ATC 58,000 50,000 10,000 118,000 49%
ECIC 289,328 778,690 332,175 1,400,193 21%
KUMCR 55,937
LRTC 297,043 112,648 5,000 50,000 464,691 64%
NISTAC 289,328 1,240,600 630,000 2,159,928 13%
Quest 35,000 78,940 100,000 213,940 16%
WTC 303,794 114,000 : 417,794 73%
1,328,430 2,324,878 487,175 690,000 4,774,546 28%
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KTEC Evaluation: What is KTEC?

KTEC Evaluation: The Process




KTEC Evaluation: The Observations

ik »“KTEC used its influence to expand - KTEC
the declared role of universities n
to cover economic development. ..
activities.

e KTEC had significant participation
" _inthe development of the 2004
KEGA legislation and subsequent
creation of the Kansas Bioscience

Authorlty o @

‘-based companies {realized
' Ivestments).

KTEC Evaluation: Interview Common Themes

'KTEC's Role In Kansas

Thls has become a by product of KTEC’s aCtIVItIeS
KTEC has become the place to call for entrepreneur

and Associate_s, :;LC'




KTEC Evaluation: Interview Common Themes

ittle orno su

KTEC Evaluation: Interview Common Themes

¢ nsas Technology Clusters

nablllty‘ o |den y‘KTEC's focus b‘eyond




KTEC Evaluation: Interview Common Themes

omas P Miller 3

KTEC Evaluation: Interview Common Themes

5. KTEC Operations |

~ information from KTEC or with understandmg how decisi
;.were made within the organization.
Lack of promotion and lack of marketmg

‘_‘I‘.ack of communlcatlon there is'a concern that KTEC staff
t provide extra effort to inform, educate and explam KT

rission and progress to Ieglslators R

and Addodiates, LG 7




KTEC Evaluation: Interview Common Themes
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Innovation Phase |

Idea and Product Formation: Umversrty Pr_ g
KTEC supports university-based Centers of Excellen”ce
Not all Centers of Excellence perform equally'well

KTEC's financial participation marginally significant.
* - Need to identify how to address underperforming cen
* KTEC channels state dollars to support university proposa
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u'smess Formation: Incubators and En
Business incubators play a role in takmg inte
- (IP), often developed at a umversrty, to the
- launch point. R
/"o Business assistance incubator program activities typically
,’enter the innovation life‘cycle at the commercuallzatlon st
Al_though resources associated with the mcubator,_p_r,o
are typically based in university towns, on campus; and
__cIose ties with umver5|ty personnel, the cllent populatlon is
heavrly skewed toward non- academlc entrepreneurs

i '_es fmanual support to eight busmess mcubators A_

”h:e Mrd Amer|ca Manufacturmg Technology Center
)i |s awholly—owned subsrdlary C o ..)_j) :

homas B Miller and Assadciat:
o Hatkding Astels rough Kot




Innovation Phase |l

Innovation Phase Il

"~Eﬁuify"lhvés‘iﬁ1eﬁ‘{ “n*’d Ahééi 'r "'~C'Eédi P'r_y




Innovation Phase i

'Equity Investment and Angel Tax Credit Programs.
" KTEC makes investments through two St_ate-'fufrjide'a i
-Applied Research Matching Fund (A.RM.F)Q-» ) :
-Technology Commercialization Seed Fund (TCSF=

Between 1988 and 2006, the number of companies receivin
-.assistance in a single year has ranged from a low of 9
(1992)

o augment these ' vestment funds

Innovation Phase lil

“Equity Investment and Angel Tax Credf '
-+ In 2004 Kansas Economic Growth Act (K

- was designated administrator for the ne
Investor Tax Credit program. o

It has qualified 40 companies under. thIS program:
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Indicators of Success: Foundations of Economic
Development

Conclusions and Recommendations

" Conclusions

They feel that KTEC is the hub of the entrepreneurlal
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KTEC’s Response to the Kansas, Inc. Evaluation
Legislative Interim Session
October 2009

1. Thomas P. Miller & Associates (TPMA) recommendations:

The TPMA assessment supports KTEC remaining intact, separate from other agencies and fully functioning.
The assessment validates the mission and accomplishments, and at the same time makes a series of
actionable recommendations. Among the important recommendations is that KTEC not be dismantled or
folded into other agencies.

Further recommendations:

2, KTEC should continue to identify unique technology clusters in Kansas around which the innovation
economy can be built. Some interviewees identified animal health, embedded systems, and plastics as
potential opportunities.

KTEC Response:

o KTEC formed a Strategic Planning Task Force in June, which includes the following members; Kevin Carr,
KTEC Interim CEO; Board Chair Kyle Elliott, Spencer Fane Brit & Browne; Board members David Kerr,
Secretary of Commerce; Senator Tom Holland; Tom Lauerman, entrepreneur; David Brant, Cessna Aircraft;
Dr. David McDonald, Wichita State University; and Ted Haggart, Douglas County Bank. The task force
identified cluster development as one of the four focus areas for the agency. KTEC has started developing the
next cluster by applying for an EDA grant and setting aside funds to match that grant. The grant funds will be
used to hire a consultant to evaluate Kansas resources. The technology cluster strategy development will
assess both urban and rural capabilities -to help determine the best -statewide cluster to focus limited
resources.

e [n September, KTEC started a full evaluation of the Centers of Excellence. The Centers have been asked for
a variety of information and will present findings to the Strategic Planning Task Force on November 13™ The
purpose of the exercise is to determine each Center's alignment with KTEC's strategy going forward, to
evaluate performance to date, and to assess funding requirements.

KTEC Centers of Excellence:

¢ Advanced Manufacturing Institute (AMI[) at Kansas State University focuses on product design and
engineering, automation, and manufacturing process development, and technology development and
commercialization. )

» Biotechnology Innovation & Optimization Center (BIOC) at the University of Kansas provides a
centralized focus for moving technologies into the private sector from pharmaceutical and biomedical
research on both the Lawrence and Medical Center campuses.

» Information & Telecommunication Technology Center (ITTC) at the University of Kansas is focused on the
areas of computing, communications, and sensars.

* Kansas Polymer Research Center (KPRC) at Pittsburg State University focuses on design, testing, and
development of products and processes with respect to polymers and plastics.

+ National Institute or Aviation Research (NIAR) at Wichita State University serves the aviation industry in
Kansas by providing research, training, product development, and testing facilities.

Special Interim Committee on KTEC
Date: October 7, 2009
Attachment B



KTEC Respor. ~

Kansas Inc. Audit
Updated 10/7/09

3. KTEC needs to establish a clear and uniform set of metrics, collect and maintain information that
supports these metrics, and regularly report progress. Metrics should reflect outcomes rather than
activities.

KTEC Response:

It is unclear why there is a recommendation regarding metrics, as the assessment did not include interviews
with staff or examination of documents related to measurement processes and results. KTEC gathers a well-
defined set of verifiable annual economic impact data, which is published in the annual report on the web site.

It was evident in the assessment that KTEC staff needed to improve reporting of metrics to the board.
Historically, metrics were provided to the board as a component of the annual reportBeginning September
11, 2009, the metrics are now reviewed annually in detail at the board meeting immediately following the
conclusion of the survey process. This review should help ensure that the board has a better awareness and
understanding of the KTEC metrics, as well as an opportunity to ask questions and have direct impact on the
process.

Companies receiving KTEC support are surveyed annually. This information is summarized by staff and is
used along with quarterly reports and client meetings to track client progress and customize services.
Indicators are new jobs, saved jobs, payroll, revenues, and capital infusion.

Angel Tax Credit companies are surveyed annually. Information is summarized and shared with the
Governor, Legislature and KTEC Board. The companies are surveyed on new jobs, saved jobs, payroll,
revenues, and capital infusion.

Manufacturing program clients are surveyed one year after project completion, in accordance with a process
set by the federal co-sponsor of the program. Metrics include cost saving in production, investment in plant,
equipment and information systems, investment in workforce training, new sales, retained sales, new jobs
created, and retained jobs.

Performance metrics are also collected on the Centers of Excellence, Business Assistance Incubators, the
PIPELINE program, and EPSCoR/Star Fund recipients.

Grant Centers of Entrepreneurial KTEC Angel Tax
Programs Excellence Centers Investments Credits Pipeline MAMTC
New Jobs ' ' ‘
Saved Jobs
Payroll
Revenue

Capital Infusion

Companies Assisted

Federal Leverage

Industry Leverage

Cost Savings in Production

Costs Avoided

Investment in Work Force Training

Plant & Equip Investment

New Sales

Retained Sales

Number of Proposals

Number of Participating Students
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Kansas Inc. Audit
Updated 10/7/09

4. KTEC could better serve its stakeholders and foster a more entrepreneurial culture in Kansas by
posting all annual reports, schedules, minutes, etc. online, as would providing more materials to board
members in advance of meetings.

KTEC Response:

+ Since April, KTEC has poéted all annual reports, the last three years of minutes, and future schedules on the
KTEC.com web site. Board materials are supplied at least two days prior to the board meeting and posted on
the new board intranet site.

» KTEC and other technology-based economic development agencies created a collaboration matrix to help the
Legislature, This document provides the Administration and Kansas citizens a better understanding of how all
of the agencies work together to provide tech-based economic development.

5. KTEC needs mechanisms in place to assure that the Board of Directors is fulfilling its fiduciary role and
is operating in accordance to statute. Encourage Board members and their delegates (e.g., members of
the Board Investment Committee) to take a more active role in decision-making. For example, investment
recommendations should be presented by an Investment Committee member, rather than by KTEC staff.
The committee is responsible for making the recommendation; KTEC staff is responsible for managing
the process and providing information and analytical support as requested by the Board.

KTEC Response:

o KTEC surveyed all board members prior to the June meeting to ensure their needs were understood and
being met. An action plan was put in place and most of the raised items were addressed prior to the
September board meeting. The action plan and steps taken were presented to the board at the September
meeting. The board will be surveyed bi-annually as to its satisfaction on this action.

» KTEC developed an intranet site for board members that includes: Committee charters, board contact
information, meeting materials, meeting dates, reference materials, and other relevant board data. This site is
actively maintained and archives prior meeting information for easy access.

* At the June KTEC Board meeting, board members were placed on each KTEC committee to ensure more
committee participation by the board.

» The KTEC board formed a Strategic Planning Task Force in June that presented a renewed strategy to the
board in August. The task force is comprised of eight members: Kevin Carr, KTEC Interim CEO; KTEC Board
Chair Kyle Elliott, Spencer Fane Brit & Browne; ; Board members David Kerr, Secretary of Commerce;
Senator Tom Holland;, Tom Lauerman, entrepreneur; David Brant, Cessna Aircraft; Dr. David McDonald,
Wichita State University; and Ted Haggart, Douglas County Bank. Strategy discussion in August led to the
board’s approval of the budget submission to the administration at the September board meeting.

6. Provide thorough and adequate information to the Board well in advance of board meetings to enable
them to be appropriately informed. Board members must be informed to be able to fulfill their statutory
duties.

KTEC Response:

KTEC posts all materials that require board approval to the board intranet site two days in advance of each
meeting.

g-Z
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Kansas Inc. Audit
Updated 10/7/09

7. Maintain the integrity of the Board nomination and selection process.

KTEC Response:

» The process is controlled by the Legislature and Governor. No problems related to the nomination and
selection process were cited in the report.

8. Build Board capacity to ensure that entrepreneurs, technology experts, intellectual property attorneys,
and financial experts are represented on the board. Structure the board with at least one entrepreneur
who never has (and probably never will) go to KTEC for funding. Implement a rotation system for the
Investment Committee so that expertise is developed and concerns about closed group decision-making
are allayed. Consider downsizing the board and create a Governor's Technology Roundtable that meets
the political needs for balance.

KTEC Response:

The charter of the Investment Committee was amended in June to include a term limit for all members. Five new
committee members have been added since May. The current committee includes four board members.

The Board is comprised of members with the expertise specified by statute, and there is significant expertise on
the board. For example: :

e Entrepreneur Tom Lauerman co-founded GeoAccess in 1991. He and his business partner grew the software
company to more than 300 employees. In 1999 Lauerman was named the Ernst & Young Entrepreneur of the
Year, was recent President of the Kansas City-based Entrepreneurial Exchange, and is the 2009 recipient of
Pipeline's “Entrepreneual Leadership Award”. He is currently an investor in, and serves as board member and
board advisor to many private companies. Tom has been on the KTEC board since 2006.

» Intellectual property attorney Kyle Elliott is a licensed patent attorney and certified mediator.Since graduating
from the University of Kansas School of Law in 1992, Kyle has devoted his career exclusively to intellectual
property law. Kyle has been on the KTEC board since 2006 and on the KTEC Investment Committee since
2002. ‘

» Financial expert Ted Haggart is President and CEO of Douglas County Bank. Before joining DCB, Ted was
President of Union National/Commerce Bank in Manhattan and Senior Vice President of First National Bank
in Salina. He also was an economics professor at Kansas State University, Executive Director of the Kansas
Economic Education Council and an economist for the U.S. Senate Budget Committee. Ted has been on the
KTEC board since 2001 and has chaired business incubator boards in both Manhattan and Lawrence.

9. Work with existing companies to identify “orphan” technologies and identify employee
mentors/interns/students that could develop them to the proof-of-concept stage.
KTEC Response:

KTEC's Proof of Concept (POC) program has been in existence for two years. KTEC has funded projects at
WSU, KSU and KU totaling over $100,000.

10. Leverage existing entrepreneurship programs and consider extending the Pipeline brand to meet
needs of entrepreneurs at different stages of development.

KTEC Response:

KTEC will continue to evaluate services directed to the entrepreneur. The report recognizes the fact that the
KTEC PIPELINE has garnered significant praise and support of national thought leaders. The program supports
entrepreneurs in several stages of development and has extended its offerings “upstream” through creation of

P-4



KTEC Respons.
Kansas Inc. Audit
Updated 10/7/09

primer programs available to any Kansas entrepreneur and to high school students through collaboration with the
Youth Entrepreneurs of Kansas.

Closing Comments:

While we believe it is important to provide clarifications on some of the key issues, we appreciate the recognition
of the many positives noted in the report. KTEC has taken measures to deal with the issues addressed in the
report and looks forward to continuing to evolve and help solidify Kansas' position in the innovation-based
economy.

Sincerely,

Kevin Carr
Interim President & CEO
KTEC



Kenneth Frahm
Testimony regarding KTEC Investment Committee
10/7/09

B Kenneth Frahm, corn and wheat producer from Colby
B Held several appointive public service positions, including KDFA Pres. and Co-
Chair Kansas Energy Council
B My favorite: 12 years of the KTEC Investment Committee
B In 12 years KTEC Investment process has gotten better and better!

B Better companies fo invest in

B Better information

B Better decisions by the committee

B Better help for the companies and the commitiee from staff
B Better investment structure for KTEC

B Committee members inchude:
o A “generalist” who can “see the forest despite the trees”
Early stage investment specialists
Information tech & other tech field people
Intellectual Property specialist
People with common sense and a healthy sense of skepticism

©C 0 00

B Committee:

o Receives detailed, pertinent and confidential information of considered
company investments

o Does NOT feel pressure by staff, or politicians when making investment
decisions :

o Istruly independent

o Studies all investient decisions individually and as a group very carefully

o Sees, and often selects, opportunities from a wide variety of fields.
Probably 2 biggest fields have been Software applications and medical
technology

B My favorite example:
o Edenspace

= Bio tech firm creating GMO corn for cellulosic ethanol from the
corn stover

= Moved to Kansas because of KTEC investment

= Currently working on a strategic partnership with corn seed
company and a $35 million DOE grant for a demonstration level
cellulosic ethanol refinery in partnership with ICM (Colwich, KS)
and KSU

I’ve traveled from Colby fo tell you how important I think KTEC is. Questions?
‘Special Interim Committee on KTEC

Date: October 7, 2009
Attachment 9
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Kansas Small Business Developmen:.  .cer

i . 214 S.W. 6th Street

Suite 301

Topeka, KS 66603-3719

S C (785) 296-6514

Fax (785) 291-3261

kansas small business development center Toll Free 1-877-62K-SBDC or 1-877-625-7232

Growing Kansas Entrepreneurs www.ksbdc.biz
To: Joint Economic Development Committee ‘N 44

From: Wally Kearns, State Director, Kansas Small Business Development Center
Date: October 6, 2009

Re:  Kansas Technology Enterprise Corporation (KTEC)

| would like to express support for the Kansas Technology Enterprise Corporation
(KTEC) and Centers of Excellence. KTEC has the core competencies to assist
entrepreneurs and technology businesses with technology transfer and
commercialization.

KTEC has increased their collaboration with other resources in the recent months and
has taken the time to better understand existing resources. In addition, KTEC
developed a Kansas Economic Development matrix (see attached) to educate
constituents, resource partners, and other stakeholders involved in economic
development. This matrix communicates the role of each resource and demonstrates
the need for a diverse array of resources to meet the needs of all types of businesses
across Kansas.

The KSBDC has met with KTEC three times in the past three months and also made a
presentation to KTEC’s Strategic Planning Task Force. During the meetings we
discussed collaboration, metrics tracking, return on investment and cost effectiveness of
services. The KSBDC also shared the following with the Task Force:

1. KTEC shouid be an independent program in order to respond to the unique
technical, intellectual property issues, educational, marketing and capital
needs of technology entrepreneurs and businesses.

2. KTEC should revisit the makeup, structure and role of their Board.

3. KTEC should continue to increase their collaboration with other resources

KTEC plays a key substantive technology role in growing Kansas’ technology economy
including direct counseling, raising capital, training, and marketing; KTEC services are
not duplicated by other resources.

Please email kshdc.wkearns@fhsu.edu or call me (785-296-6514) if you have any
additional questions.

Special Interim Committee on KTEC
Date: October 7, 2009
Attachment / 12,

A Partnership Program with the U.S. Small Business Administration and the Kansas Department of Commerce
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www.networkkansas.com
Resources for Starting or Growing Your Business

To: Joint Economic Development Committee
From: Steve Radley, Director, Kansas Center for Entrepreneurship (DBA NetWork Kansas)
Date:  10/6/2009

Re: Kansas Technology Enterprise Corporation

This memo is intended to express support for Kansas Technology Enterprise Corporation (KTEC)
and the entire network. KTEC is a vital partner to NetWork Kansas and a key referral resource for
technology-based entrepreneurs.

The KTEC network provides what we consider the three key resource elements—education,
expertise, and economic resources—to the vital space of technology based entrepreneurship.

One example of this expertise is in the area of capital creation. Technology-based entrepreneurs
have very specific needs in the area of capital creation that are vastly different from other
businesses. The most prominent of these is the need for angel capital. KTEC has led the way by
facilitating the growth of several angel networks across Kansas. Angel networks represent
different types of investors who are looking for information that is vastly different from other types
of capital resources (financial institutions, SBA, etc.). KTEC provides significant expertise that
helps prepare entrepreneurs for the rigorous challenges associated with raising angel capital.

NetWork Kansas is also working with KTEC and Wichita Technology Corporation to develop a
rural angel network to increase capital availability through Kansas. This would not be possible
without KTEC's expertise in this area. KTEC is also a key referral resource in the area of product
and technology invention. Commercialization partners such as the Advanced Manufacturing
Institute and Alliance for Technology Commercialization provide key expertise not readily available
in many areas of the state.

| recently presented to the KTEC task force to provide information about NetWork Kansas and any
thoughts and/or recommendations concerning technology based entrepreneurship. | provided two
thoughts: 1. KTEC, culturally, should operate independentily for the following reason: A
technology based company has different needs than other types of businesses such as
manufacturers, service companies, retail businesses, etc. in terms of technical assistance and
capital needs and 2. KTEC should streamline the reporting structure by reducing the number of
board members: an entrepreneurial organization should be structured in an entrepreneurial
manner. (Example: Google and Apple only have 6 and 7 outside board members respectively)

In conclusion, KTEC represents a significant group of partners in our network that provide key
expertise, education and economic resources not readily available by other sources. If you have
any questions or | can be of further assistance, please drop me a note at

sradley @ networkkansas.com or call 316-218-6304.

Sincerely,

s

Steve Radley
Director, NetWork Kansas
A Service of the Kansas Center for Entrepreneurship W& ?/

/o) 7-8/07
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Technology-Based Economic Development in Kansas
Toward a New Strategic Vision

Prepared for Kansas, Inc. by
Art Hall, Executive Director
Center for Applied Economics, KU School of Business
Presented to the Special Committee on Kansas Technology Enterprise Corporation (KTEC)

October 8, 2009

Major Themes:

* Kansas has performed well in the growth of “high-tech” businesses. Following the recession
of 1991, the rate of growth has exceeded that of the nation and the Plains states.

Technology-based economic development is primarily an urban phenomenon.

o Volume matters. Innovation is a “numbers game” because it is an inherently risky
enterprise that requires a lot of trial and error. Success is the goal but failure is a key
aspect of the overall discovery process.

o Density matters. Dense populations and dense commercial activity help support
volume. But more importantly, they assist the innovation process by making it less.
costly to experiment. A key virtue of density related to innovation is the ease with
which diverse groups of people can interact face-to-face. Such interaction breeds
ideas and makes it easier to communicate—and develop—hunches.

o Kansas has natural disadvantage in the areas of volume and density, except for
Kansas City and, secondarily, Wichita. Dealing with this disadvantage is an
appropriate focus of state policy.

We need to think much bigger. A new strategic vision can expand our potential. The overall
thrust of Kansas policy may work against (rather than with) the key forces of volume and
density. B
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* Chart 1 below demonstrates that Kansas has generally experienced faster growth in “high
tech” businesses than both the nation and the Plains region.

» The Kansas, Inc. report defines high-tech by collating the industry definitions from four
sources: A U.S. Treasury Department report, a State Sciénce and Technology Institute report,
an American Electronics Association report, and the bioscience definitions from the Kansas
Economic Growth Act of 2004.

* Most of the growth has occurred around Kansas City—the counties of Douglas, Johnson, and
Leavenworth. Johnson County accounts for about 50 percent of all “high tech” businesses in
Kansas (and about 30 percent of the employment). Wichita accounts for 17 percent of the
businesses (and about 55 percent of the employment).

Chart 1: Quarterly Growth of Select
“High Tech” Business Establishments, 1990-2008
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Source: U.S. Bureau of Labor Statistios

* Table 1 below provides a detailed list of industry sectors that have performed well in Kansas
since 1990. The rankings are based on a multipart test defined in the report. The test uses a
variety of measures to determine sectors that have performed well in Kansas compared to
other states—with a bias toward more recent performance and greater levels of employment.
Sectors that have higher levels of employment but a lower rank indicate that it had lower test
scores compared to sectors with high ranks and less employment. (The bold text items are
bioscience per the Kansas Economic growth Act.)

e The key take-away from Table 1 is the impressive diversity and volume of high tech activity
in Kansas. ’ *

2 | /3-2



Table 1: Rank of Top Performing “High Tech” Industries in Kansas, 1990-2008

2008 2008
Business  Estimated
Rank  Industry Name (6-Digit NAICS Code) Count _ Job Count
1 __ Cellular and Other Wireless Telecommunications 151 13,172
2 Medical Laboratories 119 11,475,
3 __Aircraft Engine and Engine Parts Manufacturing 13 4,914
4 All Other Motor Vehicle Parts Manufacturing 20 5,355
5 Custom Computer Programming Services 636 11,406
6 Drilling Oil and Gas Wells . 102 5,590
7__ Truck Trailer Manufacturing 13 3,893
8 Instrument Manufacturing for Measuring and Testing Electricity and Electrical Signals 9 2,266
9 Software Publishers 53 4,596
10  Instruments and Related Products Manufacturing for Measuring, Displaying, and 12 1,412
Controlling Industrial Process Variables
11 Pharmaceutical Preparation Manufacturing 10 4,071
12 All Other Basic Organic Chemical Manufacturing 9 1,126
13 All Other Basic Inorganic Chemical Manufacturing 7 905
14 Computer Storage Device Manufacturing 4 1,203
15 All Other Miscellaneous General Purpose Machinery Manufacturing 16 1,288
16 _Research and Development in the Physical, Engineering, and Life Sciences 90 2,562
17 Electronic Coil, Transformer, and Other Inductor Manufacturing 3 630
18 Other Measuring and Controlling Device Manufacturing 8 1,215
19 Motor Vehicle Body Manufacturing 20 2,714
20 Radio and Television Broadcasting and Wireless Communications Equipment 16 - 437
Manufacturing
21 _ Biological Product (except Diagnostic) Manufacturing 10 653
22 Computer Training 28 392
23 _ Fiber Optic Cable Manufacturing 1 375
24 _ Computer Facilities Management Services 30 995
25 _Ethyl Alcohol Manufacturing 15 265
26 _Internet Service Providers 31 251
27 In-Vitro Diagnostic Substance Manufacturing 2 749
28 Surgical Appliance and Supplies Manufacturing 28 1,495
29  Other Computer Related Services 56 1,406
30 Laboratory Apparatus and Furniture Manufacturing -4 175
31 Pesticide and Other Agricultural Chemical Manufacturing 4 175
32 Web Search Portals 6 176
33 Motor Vehicle Transmission and Power Train Parts Manufacturing 4 122
34 Totalizing Fluid Meter and Counting Device Manufacturing 5 170
35 Custom Compounding of Purchased Resins 5 63
36 Nitrogenous Fertilizer Manufacturing 4 176
37 Optical Instrument and Lens Manufacturing 4 55
38 Printed Circuit Assembly (Electronic Assembly) Manufacturing 6 77
39 Other Communications Equipment Manufacturing 6 149
40 Other Electric Power Generation 9 67
41 Other Pressed and Blown Glass and Glassware Manufacturing 5 60
42 Telephone Apparatus Manufacturing 13 588
43  Automatic Environmental Control Manufacturing for Residential, Commercial, and 5 37
Appliance Use - .
44 _Analytical Laboratory Instrument Manufacturing 12 51
45 Electromedical and Electrotherapeutic Apparatus Manufacturing 16 37
46__ Other Aircraft Parts and Auxiliary Equipment Manufacturing 120 19,233
47 Computer Systems Design Services 747 15,830
48  Architectural Services 188 5,042
49 Diagnostic Imaging Centers 59 1,147
50 Other Engine Equipment Manufacturing 9 375
51 Electronic Connector Manufacturing 3 375
52 Photographic and Photocopying Equipment Manufacturing 4 154

3
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Documenting the Importance of Volume and Density

» Technological innovation primarily happens in big cities—places with density, both
population density and business density.

e Map 1 shows that the places with the highest concentrations of “high tech” businesses tend to
be large U.S. cities.

e The Kansas counties of Douglas, Johnson, and Leavenworth show up on the map and should
be thought of as successful regions of the dense Kansas City metropolitan area.

e Density stimulates innovation for two main reasons: “thick markets” and easy face-to-face
interaction stimulate a high volume of experimentation. Innovation is a “numbers game.”
Volume matters.

e Overall, Kansas has a natural disadvantage with regard to the dynamics of volume and
density. Kansas ranks among the top-10 states with small towns or cities isolated from major
metropolitan areas. ’ ' ‘

Map 1: Share of Businesses that are "High-Tech™ (NSF Level 1 + Bio)
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4 Defining Technology-Based Economic Development as a Guide for Strategy
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The National Science Foundation tracks research and development activity among ‘three categories, as
defined below (with 2006 overall funding percentages in parentheses):

1. Basic Research (18%): The objective of basic research is to gain more comprehensive knowledge or
understanding of the subject under study without specific applications in mind. Although basic
research may not have specific applications as its goal, it can be directed in fields of present or
potential interest. This is often the case with basic research performed by industry or mission-driven
federal agencies.

2. Applied Research (22%): The objective of applied research is to gain knowledge or understanding to
meet a specific, recognized need. In industry, applied research includes investigations to discover
new scientific knowledge that has specific commercial objectives with respect to products, processes,
or services.

3. Development (60%): Development is the systematic use of the knowledge or understanding gained
from research directed toward the production of useful materials, devices, systems, or methods,
including the design and development of prototypes and processes.

Table 2: Breakdown of Total R&D Activity, 1996-2006

(Inflation-Adjusted Dollar Amounts in Billions)

Funding Sector
Performing Fed Non- Non-
Sector Industry  Gov't U&C Profits  Federal
Basic Resedarch (3518.8)
Industry 14.5% 2.1% 0.0% 0.0% 0.0%
Federal Government 0.0% 8.4% 0.0% 0.0% 0.0%
Universities & Colleges 3.0% 41.2% 9.7% 3.6% 3.5%
Non-Profits 1.2% 6.1% 0.0% 5.6% 0.0%
“Applied Research (8638.3) . = = S
Industry 59.2% 7.8% 0.0% 0.0% 0.0%
Federal Government 0.0% 11.3% 0.0% 0.0% 0.0%
Universities & Colleges 1.0% 9.3% 3.0% 1.1%
Non-Profits 0.5% 3.7% 0.0% 2.1%
“Development ($1,798:3) .
Industry 80.5% 9.3% 0.0% 0.0% 0.0%
Federal Government 0.0% 6.0% 0.0% 0.0% 0.0%
Universities & Colleges 0.1% 1.5% 0.2% 0.1% 0.1%
| Non-Profits 0.1% 0.9% 0.0% 0.6% 0.0%

Note: R&D categories may not sum to 100% due to rounding errors.
Source: National Science Foundation

Figure 1: A Continuum of Technology-Based Economic Development

Commercialization Businesses that specialize in the production of established inventions Widespread adoption
of new inventions (in whole or part) or the know-how related to established innovations of proven innovations
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The end goal of technology-based economic development is increased product1v1ty among all
sectors of the Kansas economy.- That goal is most associated with the widespread adopt1on
of proven innovations. Kansas can reap the benefits of innovation no matter where it arises.
The fundamental criterion is that people choose to commit investment reseources on Kansas
soil.

Table 2 above helps demonstrate the allocation of resources dedicated to technology-based
economic development in the U.S.

The federal government dominates the area of basic research in partnership with universities
and colleges.

Once a technology shows promise, industry essentially takes over both the funding and the
performance of the research. :

Note that the development stage—the stage most likely to produce economic results in terms
of productivity growth—attracted 150% more monetary resources than the other two stages
combined.

A technology-based economic development strategy must acknowledge that most of the
meaningful action for the Kansas economy is taking place among thousands of different
businesseses with unique goals and operating requirements. Both strategy and policy must
acknowedge the volume and complexity associated with the process. -

Commercialization of inventions is important for technology based economic development

- and closely associated with university research, but it is a relatively small part, and the
riskiest part. Kansas should have capability is all parts of the continuum in rough proportion
to the end goal of generating broad-based productivity growth.

For commercialization, The state government of Kansas can best augment the process by
trying to attract a higher share of federal funds—especially funds allocated to universities.
Currently, about 15 states account for 75% of the federal outlays for research and
development. :

Research indicates that universities can help simulate the effects of density in small cities.
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- The Difficulty of Defining a Strategy—There are no Easy Answers

The current state of economic research is unambiguous: no one has discovered the recipe for
technology-based economic development in general or the creation of industrial “clusters” in
particular. Scholars and practitioners know it when they see it but no one can articulate
beforehand the correct approach.

An irresolvable complexity punctuates the (usually decades-long) processes that result in
successful technology-based economic development. Virtually all of the iconic U.S.
“clusters” that people identify (and try to emulate) today—Hollywood, Silicon Valley, Route
128, Northern Virginia (biotech and internet), early 1900s Detroit (cars), early 1900s Wichita
(aircraft)—looked equally as likely (or less likely) to succeed as many other places before
they emerged as icons.

“Entrepreneurship,” one of the key elements of successful technology-based economic
development, is equally as hard to implement. It is easy to say the word. But on one knows
how to summon the magic—which itself appears to emerge as an ill-defined component of
the complex development process. In the iconic clusters, the entrepreneurial magic can be
traced back to one charismatic individual or a set of chance events.

It is common for people to look at the places that have impressive activity related to
technology-based economic development and try and copy the attributes, but acquiring the
attributes may have no impact without the right market dynamics. The basic list of attributes
are: : -

(1) Adequate research and development funding
(2) An adequate pool of educated and experienced human talent
(3) Good educational institutions

But these attributes usually produce little without (a) a competitive business environment -
and (b) people that are highly motivated to act entreprenurially.

It is common for people to also list venture capital as a key attribute—one that will stimulate
entrepreneurship. But the evidence clearly reveals that venture capital is a lagging indicator

not a leading one. Plus, venture capita] is a relatively small source of funding in most states.
Evidence presented in the report shows that: '

o venure capital flows into Kansas when good business deals materialize.

o venture capital flows into the state came from outside the state and Kansas City metro
area. .

o venture capital flows to start-ups and young companies most readily when it also
flows to mature businesses; indicating that the best approach to stimulating business
creation is to create a profitable overall investment climate.

© venture capital supplied by the state (via KTEC) reprsents, on average, less than 3%
of funds received by start-ups and young companies.

o venture capital supplied by the state (via KTEC) flowed to a trivial number of
companies—Iless than 1% since 1995.
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Table 3 below provides a vivid example of how Kansas policy may not sufficiently address
the volume issue.

The industry sectors represented in Table 3 are those in which KTEC is known to have made
at least one investment. KTEC invested in 62 out of 8,629.

The active-investor approach works against volume. It is too labor and time intensive.

Table 3: Number of Business Starts in

Same Industry Sectors as Companies
Sponsored by KTEC, 1995-2006

Business
Industry Name Count
Poultry services 2
Food preparations, nec 8
Pharmaceutical preparations 22
Chemical preparations, nec 10
Ozone machines 1
Air purification equipment 4
Electronic circuits 9
Medical instruments and equipment, blood and bone work 3
Projectors, still or motion picture, silent or sound 1
Neon signs 6
Voice telephone communications 10
Online service providers 95
Wheels, motor vehicle 6
Computer software 35
Security control equipment and systems 10
Computer integrated systems design ) 214
Computer software development 129
Prepackaged software 337
Systems software development services 30
Systems integration services 14
Information retrieval services 36
Computer related services, nec . 156
Business services, nec 5,590
Home health care services ) 281
Engineering services 339
Biotechnical research, commercial 5
Medical research, commercial 7
Research institute ' 16
Business consulting, nec 1,253
TOTAL (vs. 62 known KTEC Clients) 8,629
Note: KTEC had at least one investment in each category.
Source: National Establishment Time Series Database; Kansas Enterprise Technology
Corporation; Center for Applied Economics, KU School of Business
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Toward a New Strategic Vision

A change in vision can help Kansas meet the large volume of activity in the state and help
simulate the virtues of density.

Simply stated, the state government of Kansas must abandon its prevailing policy vision of
the State as an active investor in innovation and instead adopt the policy vision of the State as
a caretaker of an innovation “platform”—a platform that motivates and enables a maximum
amount of competition and experimentation with regard to innovation.

By way of analogy, the platform-caretaker vision says: The State of Kansas runs
tournaments; it does not field players. Creating a platform to host world-class tournaments
will attract world-class players. The platform will endure but players will come and go. The
platform-caretaker vision implies that the state government need not commit scare resources
to the enormously difficult task of predicting the outcome of competition if it focuses on the
much more manageable task of creating the platform on which competition takes place.

Current Vision - New Vision

R WL

ﬁ YYVYYY I—?

Current Vision: : | New Vision:
Dedicate considerable human and financial | ¢ Dedicate human and financial resources to
resources to the difficult task of predicting promoting volume and diversity—and the
the “right” technologies or businesses. simulation of density. "
Determine winners based on criteria like e Establish policies that treat all investments
job count which is often at odds with the in innovation equally, thereby avoiding
goal of (a) productivity-enhancing prediction in the face of uncertainty.
technological innovation and (b) birthing * Focus state resources on important
profitable new companies. . activities that the state can do best: supply
Reward winners with special privileges or the “public goods” parts of the technology-
resources. based economic development process.
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Measures of Success

1. Productivity = output per worker = higher wages
2. Capital investment (particularly in manufacturing)
3. Gross business starts

4. Federal research funds

5. Private industry R&D funding
Recommendations

Volume and density are key themes in this report.

¢ The odds of successful technology-based economic development can increase if the Kansas
legislature directs resources toward building an investment platform that expands the volume and
diversity of experimentation in a way that motivates better adaption to the inherent complexity
associated with technology-based economic development.

* The recommendations below seek to channel resources toward policies that promote and leverage
volume and diversity. They focus on value-added roles related to technology-based economic
development that the state government of Kansas can potentially execute better than any other
organization.

Recommendation #1: Build world-class discovery platforms to simulate across the state of
Kansas the “knowledge spillover,” collaboration, and increased opportunity awareness that
comes from urban density. Economic research clearly reveals that large cities promote
innovation because the density associated with cities facilitates experimentation and knowledge
spillover that comes with frequent face-to-face interaction. Kansas faces national disadvantages
with regard to density, and few entities other than the state have an incentive to simulate the
general economic benefits that result from density-driven knowledge spillover. The goal is easy
to state: maximize the potential for Kansas businesspeople and scholars to communicate and
interact with each other — and their peers from around the world — on a regular and consistent
basis to motivate high-levels of regular face-to-face interaction as a means of cross-pollinating -
ideas related to innovation.

Recommendation #2: Link state research and development support more tightly to the
acquisition of federal research and development funding and strive to increase the number-
of Kansas-based researchers competing for all manners of science- and engineering related
federal funding. Federal funding dominates the areas of basic research and university-related
applied research. Kansans could conceivably dedicate the entire GDP of Kansas to basic and
applied research, with unpredictable results. The legislature has established clear statutory

guidance about how to allocate limited funds toward technology-related research and account for

the funding decisions. The state can work to expand the overall diversity of its research base by
building broad-based grant programs to underwrite the process of Kansas scholars competing for
all manner of federal grants. The goal is to substantially expand, without bias, the diversity and
volume of basic and applied technology-related research. Economic research shows that
universities can simulate the virtues of density in smaller-size cities, like those characteristic of
much of Kansas.

10 /a?//g



Recommendation #3: The state of Kansas should maximize the resources directed to
building the research infrastructure and collaborative business environment related to
technology-based economic development and minimize the resources directed to
investments in individual business ventures. Only the state government has the incentive and
ability to build a competitive business platform. Networks of businesspeople and scholars have a
superior ability and incentive to manage a large — and highly distributed — volume of technology-
related experimentation. State resources spent on building strong networks to match private
investors with new or mature Kansas-based companies creates superior potential for handling
volume and complexity. The evidence presented in this report indicates that the active-investor
role played by the state has had, at best, a minor influence on technology-based economic
development activity in Kansas. In exceptional cases, when the state may be the most
appropriate organization to help underwrite the development of a technology, the question
remains as to whether such development is better underwritten in the non-profit realm based on
infrastructure-building grants instead of the for-profit realm based on some form of direct
financial participation by state government in a private company. Companies and technolo gles
come and go, but research infrastructure endures as a productive state asset.

Recommendation #4: Leverage the network of regional technology centers (business
incubators) to help build more volume and more critical mass. The regional technology
centers (business incubators) spread throughout Kansas (Great Bend, Hutchinson, Lawrence,
Lenexa, Manhattan, Pittsburg, and Wichita) can play a strong facilitation role in the process
related to Recommendation #1. Each of the KTEC-sponsored regional technology centers in
Kansas has unique strengths. These strengths can help build volume by building better critical
mass and better alignment of complementary skill sets. The dispersed physical locations can
help connect people. :

Business incubators play an important role in the technology-based economic development value
chain. First, scientists or other inventors may have poor business training or acumen. Incubators
that provide competent business and legal assistance help lower the cost of starting new
enterprises and allow the individuals involved to focus on their relative strengths. Second,
incubators can offer expert services that might not have commercial viability in the many thin
markets of Kansas.
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Executive Summary

Enhanced prosperity through enhanced business-sector productivity defines a core goal of a
technology-based economic development strategy. Productivity enhancement must take place
on the frontlines of individual businesses through risky investments and a complex process of
trial and error.

e Technology-based economic development represents a broad range of economic activities, from
the commercialization of new inventions to the broad implementation of proven innovations.
Every part of the broad range of activities contributes to the quest for greater productivity, so
Kansas should seek a balanced approach that does not create a policy bias toward any particular
activity.

e Industry funds and conducts most research and development activity in the U.S., except for basic
research, which is primarily federally funded and conducted by universities and colleges.

e All technology-based economic development (and investment-driven economic development in
general) has inherent risks. Diversification usually offers the most appropriate way of managing
such risks. It makes economic sense for specific businesses to specialize. It makes much less
economic sense for the state of Kansas to specialize based on economic predictions about the
potential of any particular technology or business model.

e The odds of successful technology-based economic development can increase if the Kansas
legislature directs resources toward building an investment platform that expands the volume and
diversity of experimentation in a way that motivates better adaptation to the complex trial and
error process associated with technology-based economic development.

e The state government of Kansas has the potential to execute better than any other organization
three important parts of the technology-based economic development process. These parts
represent the “public goods” components of the value chain, most of which occur at the early
stages of the process: (1) basic research and certain types of applied research, (2) expanded
networking and educational opportunities that create “knowledge spillover” and a greater
awareness of business opportunity, and (3) value-added business incubation services that help
lower the cost of business creation but that cannot survive unaided in the “thin” markets that
characterize much of Kansas. The competent provision of each of these three items, combined
with appropriate investment policies open to all businesses, can substantially increase the
productivity of the state government’s resources by promoting greater volume and diversity with
regard to economic experimentation. Research supports the view that a diversity—rather than a
specialization—of activities better promotes innovation.

The vision that informs Kansas policy must come to terms with the drivers of technology-based
economic development: complexity fed by a high volume of experimentation that typically

accompanies the dense populations and commercial activity characteristic of cities.

¢ Innovation and the growth of high-tech businesses occur primarily as an urban phenomenon.
Innovation tends to happen in places characterized by a density of complementary types of
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commercial activity that can result in lower costs of production through better specialization and
increased competition.

e Innovation feeds off density primarily because the trial and error required to implement new
ideas happens more readily in places with abundant producers and consumers in combination
with deep and broad pools of human talent.

e A vital—but hard to measure—virtue of density emerges from the ability of diverse groups of
people to easily and frequently interact face-to-face. Face-to-face interaction plays an especially
prominent role in the economics of innovation. It offers a superior way to communicate
experienced-based, intuition-type knowledge characteristic of the innovation process.

e Volume and density matter with regard to innovation. In this respect, Kansas has a natural
disadvantage. Kansas is one of the top-10 states in the nation with regard to the number of small
cities that are not adjacent to a metropolitan area.

Kansas has hosted a relatively fast-growing number of businesses across a variety of technology
areas and industries. The evidence supports the notion that most of this growth happened
independently of any particular policy actions taken by the state of Kansas to explicitly
promote technology-based economic development.

e As is characteristic of the nation, the growth in Kansas of “high-tech” businesses has occurred in
the state’s urban areas. Much of this growth occurred in a broad array of businesses that deal
with technologies related to aerospace, communication, computer systems, and life sciences,
particularly in the manufacturing elements of these technologies.

e Following the 1991 economic recession, Kansas has grown the number of “high-tech” businesses
at a faster rate than either the nation or the Plains states.

e Most of the Kansas growth in high-tech businesses has occurred in the Kansas City area—
specifically, the counties of Douglas, Johnson, and Leavenworth. Johnson County accounts for
about 50 percent of the high-tech businesses in Kansas and about 30 percent of the high-tech
jobs. Wichita (Sedgwick County) accounts for about 17 percent of the high-tech businesses and
about 55 percent of the high-tech jobs (driven, in large measure, by the aircraft industry).

Volume and density are key themes in this report. The recommendations below seek to
channel resources toward policies that promote and leverage volume and the virtues of density.
They focus on value-added roles related to technology-based economic development that the
state government of Kansas can potentially execute better than any other organization.

‘Recommendation #1: Build world-class discovery platforms to simulate across the state of
Kansas the “knowledge spillover,” collaboration, and increased opportunity awareness that
comes from urban density. Economic research clearly reveals that large cities promote innovation
because the density associated with cities facilitates experimentation and knowledge spillover that
comes with frequent face-to-face interaction. Kansas faces national disadvantages with regard to
density, and few entities other than the state have an incentive to simulate the general economic
benefits that result from density-driven knowledge spillover. The goal is easy to state: maximize the
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potential for Kansas businesspeople and scholars to communicate and interact with each other — and
their peers from around the world — on a regular and consistent basis to motivate high-levels of
regular face-to-face interaction as a means of cross-pollinating ideas related to innovation.

Recommendation #2: Link state research and development support more tightly to the
acquisition of federal research and development funding and strive to increase the number of
Kansas-based researchers competing for all manners of science- and engineering related
federal funding. Federal funding dominates the areas of basic research and university-related
applied research. Kansans could conceivably dedicate the entire GDP of Kansas to basic and applied
research, with unpredictable results. The legislature has established clear statutory guidance about
how to allocate limited funds toward technology-related research and account for the funding
decisions. The state can work to expand the overall diversity of its research base by building broad-
based grant programs to underwrite the process of Kansas scholars competing for all manner of
federal grants. The goal is to substantially expand, without bias, the diversity and volume of basic
and applied technology-related research. Economic research shows that universities can simulate the
virtues of density in smaller-size cities, like those characteristic of much of Kansas.

Recommendation #3: The state of Kansas should maximize the resources directed to building
the research infrastructure and collaborative business environment related to technology-based
economic development and minimize the resources directed to investments in individual
business ventures. Only the state government has the incentive and ability to build a competitive
business platform. Networks of businesspeople and scholars have a superior ability and incentive to
manage a large — and highly distributed — volume of technology-related experimentation. State
resources spent on building strong networks to match private investors with new or mature Kansas-
based companies creates superior potential for handling volume and complexity. The evidence
presented in this report indicates that the active-investor role played by the state has had, at best, a
minor influence on technology-based economic development activity in Kansas. In exceptional
cases, when the state may be the most appropriate organization to help underwrite the development
of a technology, the question remains as to whether such development is better underwritten in the
non-profit realm based on infrastructure-building grants instead of the for-profit realm based on some
form of direct financial participation by state government in a private company. Companies and
technologies come and go, but research infrastructure endures as a productive state asset.

Recommendation #4: Leverage the network of regional technology centers (business
incubators) to help build more volume and more critical mass. The regional technology centers
(business incubators) spread throughout Kansas (Great Bend, Hutchinson, Lawrence, Lenexa,
Manbhattan, Pittsburg, and Wichita) can play a strong facilitation role in the process related to
Recommendation #1. Each of the KTEC-sponsored regional technology centers in Kansas has
unique strengths. These strengths can help build volume by building better critical mass and better
alignment of complementary skill sets. The dispersed physical locations can help connect people.

Business incubators play an important role in the technology-based economic development value
chain. First, scientists or other inventors may have poor business training or acumen. Incubators that
provide competent business and legal assistance help lower the cost of starting new enterprises and
allow the individuals involved to focus on their relative strengths. Second, incubators can offer
expert services that might not have commercial viability in the many thin markets of Kansas.
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Introduction

“Every culture and civilization has creation stories or myths about how the society started and took shape.
These stories help define identity and order a chaotic, complex universe. Unfortunately, an appreciation
of history and context is missing in the contemporary discussion of clusters. While increasingly
clusters—regional concentrations of related firms and organizations—are perceived to be the locus of
economic growth there is little understanding of how successful clusters come into existence. Moreover,
little guidance is provided on the formation of clusters—both what policies to promote and, equally
important, what policies to avoid. . . . Our understanding of industrial clusters needs to move beyond
suggestions of a list of ingredients that, once in place, result in economic development. It is as if in the
current conceptualization clusters emerge full grown, like Athena from the head of Zeus, without passage
through defining developmental stages.”

-- Maryann Feldman and Pontus Braunerjelm1

The notions of “technology-based economic development” and “clusters” have become virtually
synonymous in the contemporary jargon of economic development practitioners. Yet both terms
carry a variety of meanings among the many people that use them. Scholars and practitioners
have coined the terms only recently. Yet the economic phenomena that the terms attempt to
represent are almost ancient.”

The current state of economic research is unambiguous: no one has discovered the recipe for
technology-based economic development in general or the creation of industrial “clusters” in
particular. Scholars and practitioners know much about the ingredients and they can
competently critique a particular recipe once the ingredients have had enough time to cook. But

no one can articulate beforehand how to combine and cook the ingredients into an appetizing
dish.?

An irresolvable complexity punctuates the (usually decades-long) processes that result in
successful technology-based economic development. Virtually all of the iconic U.S. “clusters”
that people identify (and try to emulate) today—Hollywood, Silicon Valley, Route 128, Northern
Virginia (biotech and internet), early 1900s Detroit (cars), early 1900s Wichita (aircraft)—
looked equally as likely (or less likely) to succeed as many other places before they emerged as
icons. :

! “The Genesis of Industrial Clusters,” in Pontus Braunerjelm and Maryann Feldman, eds., Cluster Genesis:
Technology-Based Industrial Development (New York: Oxford University Press, 2007), p. 1.

% The term “cluster” entered the lexicon following Michael Porter’s book, The Competitive Advantage of Nations -
(New York: The Free Press, 1990). For a discussion of the many applications of the term “cluster” in the scholarly
literature, see: Adbelillah Hamouch, “Innovation Clusters and Networks: A Critical Review of the Recent
Literature,” 19™ EAEPE Conference, November 2007. Alfred Marshall noted the empirical regularity of
agglomeration (what he called “Industrial Districts™) about 100 years earlier in his Principles of Economics
(London: Macmillan, 1890).

* Pontus Braunerjelm and Maryann Feldman, eds., Cluster Genesis: Technology-Based Industrial Development

(New York: Oxford University Press, 2007). / 5 5
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The magic ingredient in the recipe of these authentic clusters carries the name
“entrepreneurship.” Policy makers, economic development practitioners, and scholars
everywhere know how to summon the name. But they do not know how to summon the magic—
which itself appears to emerge as an ill-defined component of the complex cooking process. In
the iconic clusters, the entrepreneurial magic can be traced back to one charismatic individual or
a set of chance events.

When people think of the term “technology-based economic development™ they tend to attach it
to modern labels like: “New Economy,” “Information Economy,” or “Knowledge-Based
Economy.” Yet, there has never been a time in history when the economy was not a “new
economy.” Nor has there ever been a time when the spread of knowledge via the communication
infrastructure available at the time did not help propel economic progress. The modem-day
labels represent scholars catching up with reality much more than a change in the reality that
drives the economic development process.” The details of the development process evolve, but
not the fundamental evolutionary dynamics.

State-based science and technology programs began to evolve in the 1960s and started to become
integrated with economic development policies in the 1980s.”> This evolution closely matches
the evolution of economic research. In the 1950s, when economist Robert Solow first estimated
economic growth equations, he found that he could statistically attribute only 12.5 percent of
U.S. growth over the first half of the 20™ century to the traditional components of labor and
capital; he attributed the remaining (statistically unexplained) 87.5 percent to technological
innovation.® It took until the 1980s before economist Paul Romer successfully built
“knowledge” into the equations (even though economists understood the importance of
knowledge many decades earlier).’

Innovation, Economic Development, and Economic Growth
Economic growth is defined as a sustained increase, over a period of time, in the material goods

and services produced within a specified geographic region. This definition allows for two basic
sources of growth: (1) the number of people that produce and (2) the efficiency with which the

* For example, analysts working for the Organization for Economic Co-operation and Development coined the term
“knowledge-based economy” in 1996. See: Benoit Godin, “The Knowledge-Based Economy: Conceptual
Framework or Buzzword?” Journal of Technology Transfer, Vol. 31, 2006, pp. 20-21.

> Walter H. Plosila, “State Science- and Technology-Based Economic Development Policy: History, Trends and
Developments, and Future Directions,” Economic Development Quarterly, Vol. 18, No. 2, 2004, pp. 113-126.

8 Robert M. Solow, “Technical Change and the Aggregate Production Function,” Review of Economics and
Statistics,” Vol. 39, 1957, p. 320.

7 See, for example, Paul M. Romer, “The Origins of Endogenous Growth,” Journal of Economic Perspectives, Vol.
8, No. 1, 1994, pp. 3-22. For a much earlier statement on the central economic importance of knowledge, see F.A.
Hayek, “The Use of Knowledge in Society,” Admerican Economic Review, Vol. 35, No. 4, 1945, pp. 519-530.
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people produce over a given time period; that is, their labor productivity. The two elements can
change at different rates.

The labor productivity component of economic growth drives labor compensation levels, and
thereby the average standard of living within an economy. Businesses cannot, on a sustained
basis, pay workers more than the value of what they produce. Therefore, compensation levels
should closely track increases in the average monetary value of output per worker. For the state
of Kansas, over at least the past three decades, the relationship between the dollar value of output
per worker (productivity) and compensation per worker is nearly exact, having a statistical
correlation of 98 percent.®

From the perspective of public policy analysis, people involved with the policy making process
should distinguish between the terms “economic growth” and “economic development,” because
people mistakenly use the terms interchangeably. Economic growth has a concise, measurable
definition. Economic development has a more amorphous meaning. Simply stated, economic
development constitutes the many interrelated economic processes that culminate in economic
growth—particularly the component of growth driven by improved labor productivity.

Figure 1: The Economic Growth Process
A process known as “capital deepening”

defines the core aspect of economic
development. Capital deepening simply
refers to the capital intensity of the
production processes within an economy.
However, many complex economic
phenomena underlie that simple meaning—
phenomena associated with increasing rates
of technological innovation and :
technological diffusion, increasing degrees
of production specialization (including the
Save manufacture of production capital itself),
increasing organizational complexity, and
increasing levels of relevant knowledge
/ 5> within the workforce. These phenomena
/ 4 must come together in a mutually reinforcing
HEEXSEL k& way on the front lines of individual
Physical Capital businesses—usually through a risky process
of trial and error—before economic
development manifests itself as productivity-driven economic growth.

Higher -
Wages

Technological

Innovation
Increased

Productivity

Figure 1 illustrates how technological innovation is central to the economic development process
that generates productivity-driven economic growth. Technological innovation touches every
part of the process. Indeed, the economic growth process can be thought of as a stepwise process

¥ Peter F. Orazem, “Slow Growth and the Kansas Productivity Puzzle,” Policy Research Institute, University of
Kansas, Kansas Policy Review, Vol. 26 (2), Fall 2004, p. 3.
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that takes place within the “fabric” of technological innovation. Economic development is the
evolutionary process that diffuses technological innovations to all of the relevant parts of the
economic system, which, as a practical matter, amounts to the front lines of individual
businesses. Economist Robert Solow, as mentioned above, could attribute only a small share of
U.S. economic growth to human capital (labor) and physical capital because technological
innovation makes these two things increasingly better, makes their interaction increasingly
better, and makes them more productive in the sense of producing more output with less input,
thereby making each input more economically valuable.

A state economy experiences the economic growth process differently from the way a nation—
and, increasingly, the way the world—experiences the process. In particular, an individual state
is not nearly as constrained by the limits of the in-state saving-investment nexus and the in-state
pipeline of technological innovation. A state economy can attract worldwide or nationwide
savings to its soil in the form of investments—investments that have proven technological
innovations embedded within them.

Defining Technology-Based Economic Development

Technology-based economic development has broad and narrow definitions. The broad
definitions relate to the complex processes that drive productivity-driven economic growth. The
narrow definitions relate to the commercialization of inventions that may jump-start new
business enterprises. Broad-based prosperity results from broad-based productivity
improvements. But the continuing process of broad-based productivity improvement requires a
continual stream of new technologies, which often become the basis for new businesses.

An important distinction exists between invention and innovation. The terms do not apply
interchangeably in the context of economic development.

The word “technology™ applies to either devices or methods.” Technology is the representation
or manifestation of knowledge in a devise, product, or process. Technologies can be
distinguished (imperfectly) by the amount of embedded information. An invention is the
creation of a new technology. An innovation represents an application of the invention as a
product or production process. If the innovation proves successful, it will spread through a
process known as technological diffusion.

The diffusion process—and therefore the productivity enhancements engendered by
technological innovation—can take a substantial amount of time. Key parts of the process may
have nothing to do with the innovation itself but with the entire array of economic interactions
related to the innovation. For example:

? The discussion in this paragraph draws on Albert N. Link, “Entrepreneurship, Innovation, and Technological
Change,” Technical Report 07-0716, July 2007, Center for Applied Economics, University of Kansas, School of
Business.
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e FEconomist Robert Solow said in 1987, the same year he won the Nobel Prize in economics,
that: "You can see the computer age everywhere but in the productivity statistics." However,
by the late 1990s, the situation had changed. Measurement issues aside, research has shown
that the productivity aspects of computer technology take a long time (about 5 to 7 years) to
manifest themselves because their primary influence on productivity comes not from the
devices but on how the devices allow for a gradual transformation of work processes.*

e - Economist Paul David reports that it took about 40 years for the electric motor to
substan’tially increase productivity. In the early years, the electric motor merely replaced
steam engines. Major productivity advances came when engmeers realized that the electric
motor allowed for better factory designs.'!

e It took about 35 years for the number of farm tractors to overtake the number of horses and
mules used in farm production. They key issue had less to do with the improvement of the
tractor and more to do with the relative cost of labor as people migrated from farm to city
work. '

e More generally, technology researchers sometimes focus on a 10-90 principle in relation to
technological diffusion—the time it takes for the diffusion (active use) of the technological
innovation to move from 10 percent penetration to 90 percent penetration. Historically,
hundreds of different technologies have registered 10-90 lags of 15 to 30 years."?

The long lag times associated with technological diffusion helps explain why much of the
business contribution to research and development occurs in the latter stages of an invention’s
(or innovation’s) life cycle. Much research and development involves something akin to
continuous improvement of existing technologies. The National Science Foundation tracks
research and development activity among three categories, as defined below (with 2006 overall
funding percentages in parentheses):

1. Basic Research (18%): The objective of basic research is to gain more comprehensive
knowledge or understanding of the subject under study without specific applications in mind.
Although basic research may not have specific applications as its goal, it can be directed in
fields of present or potential interest. This is often the case with basic research performed by
industry or mission-driven federal agencies.

2. Applied Research (22%): The objective of applied research is to gain knowledge or
understanding to meet a specific, recognized need. In industry, applied research includes

1 Erik Brynjolfsson and Lorin M. Hitt, “Computing Productivity: Firm-Level Evidence,” Review of Economics and
Statistics, Vol. 85, No. 4, 2003, pp. 793-808.

1 Paul A. David, “The Dynamo and the Computer: An Historical ,Pérspective on the Modern Productivity Paradox,”
American Economic Review, Vol. 80, No. 2, 1990, Papers and Proceedings of the Hundred and Second Annual
Meeting of the American Economic Association, pp. 355-361

12 Rodolfo E. Manuelli and Ananth Seshadri, “Frictionless Technology Diffusion: The Case of Tractors,” National
Bureau of Economic Research Working Paper 9604, April 2003.
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investigations to discover new scientific knowledge that has specific commercial objectives
with respect to products, processes, or services.

3. Development (60%): Development is the systematic use of the knowledge or understanding
gained from research directed toward the production of useful materials, devices, systems, or
methods, including the design and development of prototypes and processes.

Chart 1: U.S. Research and Development by Performing
Sector, 1955-2006
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Chart 1 illustrates the pattern of total research and development activity over the past 50 years.
Industry’s share has remained relatively consistent at about 70 percent. Universities and non-
profits have approximately doubled their shares. The federal government’s share has dropped by
about 50 percent. To a large extent, the federal government has intentionally shifted research
and development resources to universities and non-profits.

Table 1 provides a decade-long detailed breakdown regarding the sectors that perform and fund
research and development, as organized by National Science Foundation definitions. The pattern
is clear: the federal government, primarily in partnership with universities and colleges,
dominates basic research. Industry essentially takes over once research and development reaches
the applied stage. Industry performs almost 70 percent (and funds almost 60 percent) of the
applied research; the federal government funds about one-third. Industry dominates both the
performance and funding of research and development that has reached the development stage—
the stage, which, over the past decade, has absorbed more than double the financial resources
dedicated to basic and applied research combined—the stage most likely to have direct
implications for productivity increases.

9 (/5’/0
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Table 1: Breakdown of Total R&D Activity, 1996-2006 = EAGEIRGOTE St K]
(Inflation-Adjusted Dollar Amounts in Billions) . : system-wide perspective,
Funding Sector like the national economy of
Performing Fed Non- Non- | the U.S. (and perhaps the
Sector Industry Gov't  U&C  Profits Federal | economy of Kansas), the
Basic Research ( 3518. 8) . pattem Of research and
Industry 14.5% 2.1% 0.0% 0.0% 0.0% frt
Federal Government 0.0% 8.4% 0.0% 0.0% 0.0% | developn.lent activity
Universities & Colleges 3.0%  412% _ 9.7% 36% 3% | reported in Table 1 helps
Non-Profits 12%  61% __ 0.0% 56% _ 0.0% | define a value chain related
Applied Research (3638.3) | totechnology-based
Teder Govorament———00% i 0 oo o] oonomic development, I
edera overnmen U770 270 U7 U7 AJ70 :
Universities & Colleges 1.0% 9.3% 3.0% 1.1% 1.1% fits Fhree Somfmant research
Non-Profits 0.5% 3.7%  0.0% 2.1% __ 00% | fndings.” First, and most
Development (81,798.3) . generally, research and
Industry 80.5% 9.3% 0.0% 0.0% 0.0% | development yield high
Federal Government 0.0% 6.0% 0.0% 0.0°f g(l):/A rates of return for industry
Universities & Colleges 0.1% 1.5% 0.2% 0.1% 1% s .
NonProfite 0.1% __ 09% __ 0.0% 0% 00w, | ndsociety. Second, private

returns to firm-financed
Note: R&D categories may not sum to 100% due to rounding errors. research and developmen’[

Source: National Science Foundation
(especially in

manufacturing) appear to yield much higher product1v1ty-related returns than those achieved
through government-financed research and development.'® Third, non-profit making
organizations—broadly defined—play a prominent role in successful innovation systems,
primarily in the basic research part of the value chain.'® (

In the context of the U.S. innovation system, economist Jonathan West makes an apt argument:
the more an economy relies on free market policies and institutions, the more important it is to
have non-commercial organizations engaged in the production of basic research and education.
Commercial organizations have too little incentive to engage in knowledge-creation activities
that have no discernable pay-off.}” Yet, the evidence clearly indicates that pioneering work in
knowledge creation has long-run benefits related to prosperity and human well-being.

West’s argument, combined with the long-evolving pattern of research and development activity
reported in Table 1, can help define a technology-based economic development strategy for
Kansas. A sound strategy must acknowledge that most of the productivity-enhancing activity .

" For the first two findings, see Albert N. Link and Donald S. Siegel, Innovation, Entrepreneurship, and
Technological Change (New York: Oxford University Press, 2007), Chapter 4.

1 paul A. David, Bronwyn H. Hall, Andrew A. Toole, “Is Public R&D a Compliment or Substitute for Private
R&D? A Review of the Econometric Evidence,” Research Policy, Vol. 29, 2000, pp. 497-529.

16 Jonathan West, “The Mystery of Innovation: Aligning the Triangle of Technology, Institutions and
Organizations,” Australian Journal of Management, Vol. 26, Special Issue, 2001, p. 29-30.
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takes place in the form of business investment during (and following) the development phase, as
innovations become mature and diffuse broadly. However, the development phase also depends
on adequate economic incentives related to the applied research phase and adequate
infrastructure related to the basic research phase. The meaning of “adequate™ in this context has
no precise definition and inevitably must be an outcome of an ever-evolving policy discussion,
especially since Kansas, unlike the world, need not necessarily rely on the early phases of the
value chain to capture the productivity-enhancing elements of the latter stages of the value chain.

Figure 2: A Continuum of Technology-Based Economic Development

Commercialization Businesses that specialize in the production of established inventions Widespread adoption
of new inventions (in whole or part) or the know-how related to established innovations of proven innovations

| | 1
I | !

To help fix ideas, with the details of Table 1 in mind, technology-based economic development
can form a three-point continuum, from the narrowest to the broadest definition, as illustrated in
Figure 2. The broad nature of this continuum is consistent with the definition of technology-
based economic development offered by the State Science and Technology Institute: “. . . an
economy driven by technology . . . through the creation of new industries and the application of
technology in traditional industries . . . an economic base composed of firms that constantly
innovate and maximize the use of technology in the workplace.”18

Enhanced prosperity through enhanced business-sector productivity defines the core goal of a
technology-based economic development strategy. In any final analysis, making Kansas soil an
attractive place for a broad array of people and businesses to commit their investment resources
best advances this goal. Fostering innovation means fostering business experimentation. And,
as a practical matter, business experimentation requires a commitment of resources—human
resources, financial resources, and physical resources. The nature of the experimentation, and
the resources required, differ among the three points on the continuum—and across the large
variety of organizations implied by the continuum.

Commercialization of New Inventions

This node of the continuum in Figure 2 often occupies the attention of economic development
practitioners that use the term technology-based economic development. It takes one of its most
defined forms in the context of university “technology transfer” programs. According to the
Association of University Technology Managers: “Technology transfer is a term used to describe
a formal transfer of rights to use and commercialize new discoveries and innovations resulting
from scientific research to another party. Universities typically transfer technology through
protecting (using patents and copyrights), then licensing new innovations. The major steps in
this process include the disclosure of innovations, patenting the innovation concurrent with

18 http://www.ssti.org/TBED/intro.htm
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publication of scientific research and licensing the rights to innovations to industry for
commercial development.” '

Thomas A. Edison, the inventor credited with of the development of the light bulb, is referred to
as the inventor of inventing because he brought a production mindset—a systemization—to the
process of invention. This systems orientation animated his famous comment (1932); “Genius is
one percent inspiration, ninety-nine percent perspiration.” Edison’s comment continues to
explain the place of universities in modern discussions of technology-based economic
development. Advanced science and engineering play a major role in the discovery—or
continuous improvement—of many modern technologies. Universities offer a natural platform
for the practice of advanced science and engineering.

Kansas can intelligently augment the substantial federal resources provided to universities for
basic and applied research. Economic research indicates a strong connection between
universities and small business-oriented research and development (although universities also
assist technology development and diffusion among larger businesses). The development of new
commercializable inventions tends be highly localized.

Economists Maryann Feldman and Maryellen Kelley conducted a set of case studies related to
state-level programs and how “technology pioneering firms” accessed or used them. Three
pertinent conclusions followed:*® First, the authors’ overall “findings suggest that perhaps the
most important technology policy of state governments is their investments in the scientific and
technical infrastructure of the universities within their jurisdictions.” Second, the authors argued
that states “should not rely exclusively on the generation of new firms as a policy for sustaining
economic growth. Too few firms succeed, and even when they do, the state that spawns the new
enterprise and contributes to its R&D capabilities may not benefit from the downstream
employment generated by the production and application of the innovation.” Third, the authors
called “shortsighted” (even if politically understandable) the propensity of state governments to
“evaluate the outcomes of their science and technology programs in terms of the gains in
employment from the growth of companies within its jurisdiction.”

Business that Specialize in the Production of Inventions or Know-How of Innovations

The causality among the discovery—innovation—commercialization nexus can run in multiple
directions, and proceed in an iterative manner among many different entities. Table 1shows that
in the basic research stage—and, to a lesser extent, in the applied research phase—industry
participates with universities, the federal government, and non-profits in research and
development process. The complex give-and-take of the process helps explain why the locality
in which an innovation develops and becomes commercializable may not capture the economic
value of the innovation. Once ideas reach a sufficient stage of maturity, they can rapidly spread

' http://www.autm.net/FAQs/2186.htm

20 Maryann P. Feldman and Maryellen R. Kelley, “How States Augment the Capability of Technology-Pioneering
Firms,” Growth and Change, Vol. 33, No. 2, 2002, pp. 191-192.
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across space. That is the nature of the diffusion process that drives productivity-enhancing
technological progress.

Table 1 suggests that once the commercialization prospects of an idea become sufficiently clear,
industry commits its own resources to the continuous improvement process. The execution of
this process begins to define firms that meet the definition of “high-tech.” According to the
National Science Foundation, high-tech businesses are those “that employ workers who possess
and in-depth knowledge of the theories and principles of science, engineering, and mathematics,
which are generally acquired through postsecondary education in some field of technology. An
industry is considered a high-technology industry if employment in technology-oriented
occupations accounts for a proportion of that industry's total employment that is at least twice the
4.9% average for all industries (i.e., 9.8% or higher).” The National Science Foundation further
delineates among three levels of high-tech. Level I high-technology industries include those in
which technology-oriented employment is at least 5 times the average for all industries (or
24.7%). Level II high-technology industries include those in which the high-technology
occupations are 3.0—4.9 times the average (or 14.8%—24.7% of total employment). Level III
high-technology industries include those with a proportion of high-technology employment that
is 2.0-2.9 times the industry average (or 9.8%~14.7% of total employment).**

Widespread Adoption of Proveh Innovations

The development phase of research and development listed in Table 1 is not synonymous with
widespread adoption of proven innovations. But the concentration of industry resources in this
phase focuses attention of the nature of how innovations ultimately become engines of
productivity growth—the ultimate goal of any worthy technology-based economic development
strategy. Economist Richard Nelson has provided a broad definition of innovation: “the
processes by which firms master and get into practices product designs and manufacturing
systems that are new to them, if not to the universe or even the nation.”*?

This broad definition usefully deflects focus away from a common orientation of economic
development practitioners related to the attraction or creation of individual businesses and their
associated job count. Instead, it concentrates focus on the true driver of prosperity (and higher
wages): productivity-enhancing investment. From the perspective of an individual state, creating
the conditions and incentives for widespread adoption of proven innovations promises the
greatest probability of long-run economic growth. Kansas, from an overall state perspective,
seems to consistently lag in productivity growth.”> The quest for conditions and incentives that

! http://www .nsf.gov/statistics/seind08/c8/c8.cfm#s3

#2 Richard R. Nelson, ed., National Innovation Systems: A Comparative Analysis (New York: Oxford University
Press, 1993), p. 4.

2 Arthur P. Hall, “Economic Growth and Productivity in the Regions of Kansas, 1969-2003,” Kansas Policy
Review, Vol. 28, No. 1, 2006, pp. 12-20; and Arthur P. Hall and Dan Korber, “A History of Manufacturing in
Kansas: Profile of an Economic Strength,” Kansas, Inc. Research Report, December 2008.
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promote broad-based productivity gains do not conflict with—and may well include—policies
related to the earlier phases of basic research, applied research, and the initial commercialization
of inventions.

Assessing Kansas Technology-Based Economic Development in a National Context

This report defines “high-tech” industries by collating the industry code definitions from four
sources: (1) A report of “critical” technologies presented to the U.S. Congress by the U.S.
Treasury Department, (2) a report published by the State Science and Technology Institute, (3)
the American Electronics Association, and (4) the bioscience industries codified in the Kansas
Economic Growth Act of 2004. Appendix A provides the entire list of industry codes and
names, as well as data sources.

Kansas has experienced respectable growth in the number of “high-tech” businesses operating in
the state. Chart 2 and Chart 3 report the growth rate of “high-tech” business establishments.
Chart 2 offers a broad definition. Chart 3 offers a more narrow definition based on a subset of
the most high-tech industry segments.

The general take-away from Chart 2 and Chart 3 is that Kansas has grown the number of high-
tech businesses at a faster rate than either the nation or the Plains states, after accounting for the
1991 recession, which seems to have had a more lasting impact on Kansas. Referring to Chart 2,
from Q1-1993 to Q1-2001, Kansas grew high-tech business establishments at an average annual
rate of 7.4 percent; the rates for the U.S. and Plains states, respectively, were 6.8 percent and 7.2
percent. From Q1-2001 to Q4-2008, Kansas grew high-tech business establishments at an
average annual rate of 1.53 percent; the U.S. 1.03 percent; and the Plains states 1.12 percent. -
The 2001 spike for the Plains states derived primarily from computer-services-related businesses
in Minnesota and electric power distribution-related businesses in North Dakota.

The 2001 recession related to the terrorist attacks of 9-11 also had a greater impact on Kansas
than the nation or the Plains states. A comparison of Chart 2 with Chart 3 shows that much of
the negative impact derived from a temporary decline in businesses involved with aircraft-related
manufacturing.

Most of the Kansas growth in high-tech businesses has occurred in the Kansas City area—
specifically, the counties of Douglas, Johnson, and Leavenworth. Johnson County accounts for
about 50 percent of the high-tech businesses in Kansas and about one-third of the high-tech jobs.
Wichita (Sedgwick County) accounts for about 17 percent of the high-tech businesses and about
55 percent of the high-tech jobs. Not surprisingly, the aircraft industry (which ranks as a
National Science Foundation Level I industry) drives the Wichita jobs statistic.

1345

14



October 7, 2009 DRAFT

Chart 2: Quarterly Growth of “High Tech” Business Establishments, 1990-2008
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Chart 3: Quarterly Growth of Select “High Tech” Business Establishments (NSF Level I &
Bioscience but excluding Aircraft-Related Manufacturing), 1990-2008
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Table 2: Rank of Top Performing “High Tech” Industries in Kansas, 1990-2008

2008 2008
Business  Estimated
Rank Industry Name (6-Digit NAICS Code) Count  Job Count
1 Cellular and Other Wireless Telecommunications 151 13,172
2 Medical Laboratories 119 11,475
3 Aircraft Engine and Engine Parts Manufacturing 13 4,914
4 _All Other Motor Vehicle Parts Manufacturing 20 5,355
5 Custom Computer Programming Services 636 11,406
6 Drilling Oil and Gas Wells 102 5,590
7 Truck Trailer Manufacturing ‘ 13 3,893
8 Instrument Manufacturing for Measuring and Testing Electricity and Electrical Signals 9 2,266
9 Software Publishers 53 4,596
10 Instruments and Related Products Manufacturing for Measuring, Displaying, and 12 1,412
Controlling Industrial Process Variables
11 Pharmaceutical Preparation Manufacturing 10 4,071
12 All Other Basic Organic Chemical Manufacturing 9 1,126
13  All Other Basic Inorganic Chemical Manufacturing 7 905
14 Computer Storage Device Manufacturing 4 1,203
15 All Other Miscellaneous General Purpose Machinery Manufacturing 16 1,288
16 Research and Development in the Physical, Engineering, and Life Sciences 90 2,562
17 Electronic Coil, Transformer, and Other Inductor Manufacturing . 3 630
18 Other Measuring and Controlling Device Manufacturing 8 1,215
19 Motor Vehicle Body Manufacturing 20 2,714
20 Radio and Television Broadcasting and Wireless Communications Equipment 16 437
Manufacturing v . L .
21 Biological Product (except Diagnostic) Manufacturing ) 10 653
22 Computer Training ' 28 392
23 Fiber Optic Cable Manufacturing 1 375
24 Computer Facilities Management Services 30 995
25 _Ethyl Alcohol Manufacturing 15 265
26 Internet Service Providers 31 251
27 _In-Vitro Diagnostic Substance Manufacturing 2 749
28 Surgical Appliance and Supplies Manufacturing 28 1,495
29 Other Computer Related Services 56 1,406
30 Laboratory Apparatus and Furniture Manufacturing 4 175
31 Pesticide and Other Agricultural Chemical Manufacturing 4 175
32 Web Search Portals 6 176
33 Motor Vehicle Transmission and Power Train Parts Manufacturing 4 122
34 Totalizing Fluid Meter and Counting Device Manufacturing 5 170
35 Custom Compounding of Purchased Resins 5 63
36 Nitregenous Fertilizer Manufacturing 4 176
37 Optical Instrument and Lens Manufacturing 4 55
38 Printed Circuit Assembly (Electronic Assembly) Manufacturing 6 77
39 _ Other Communications Equipment Manufacturing 6 149
40 Other Electric Power Generation 9 67
41 Other Pressed and Blown Glass and Glassware Manufacturing 5 60
42 Telephone Apparatus Manufacturing 13 588
43 Automatic Environmental Control Manufacturing for Residential, Commercial, and 5 37
Appliance Use :
44 Analytical Laboratory Instrument Manufacturing 12 51
45 Electromedical and Electrotherapeutic Apparatus Manufacturing 16 37
46 Other Aircraft Parts and Auxiliary Equipment Manufacturing 120 19,233
47 Computer Systems Design Services 747 15,830
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Table 2 (Cont.): Rank of Top Performing “High Tech” Industries in Kansas, 1990-2008

2008 2008
Business  Estimated
Rank  Industry Name (6-Digit NAICS Code) Count Job Count
48 Architectural Services 188 5,042
49 Diagnostic Imaging Centers 59 1,147
50 Other Engine Equipment Manufacturing 9 375
51 Electronic Connector Manufacturing 3 375
52 Photographic and Photocopying Equipment Manufacturing 4 154
53 Secondary Smelting and Alloying of Aluminum 3 60
54 Dental Equipment and Supplies Manufacturing 6 71
55 Carbon Black Manufacturing 1 60
56 Computer Terminal Manufacturing 5 57
Source: Bureau of Labor Statistics; Bureau of the Census; Center for Applied Economics, KU School of Business
Note: Includes only private sector firms with employees. Industry names in bold text indicate a bioscience designation per the
Kansas Economic Growth Act of 2004.

Table 2 provides a ranking of high-tech industry sectors in which Kansas performs well
compared to other states. It is not meant as an identification of Kansas “clusters,” but rather a
detailed list of the large and diverse volume of technology-related business activity in Kansas.
The full list of industries in Table 2 represents about 50 percent of full list of high-tech industries
reported in Appendix A. The rankings ratify what past analysis has indicated: Kansas is well
positioned in technologies related to aerospace, communication, computer systems, and life
sciences, particularly the manufacturing elements of these technologies.”*

The rankings of performance in Table 2 resulted from a multipart test to determine in which
sectors Kansas performed among the top-half of all states along several dimensions. The
multipart test results were weighted by the share of each industry’s overall share of Kansas jobs,
thereby giving more weight to industries that employ more Kansans. The ranks also account for
which industries grew faster from 2000 to 2008 than they did from 1990 to 2000, in order to
gauge industry momentum. Table 2 provides the number of businesses and estimated
employment levels in 2008, but employment levels play only a part in the rankings. Industry
sectors that have lower employment numbers but higher rankings indicate they performed better
with regard to the multipart growth test. (Appendix B provides details about the performance
test.)

The Importance of Population Density for Technology-Based Economic Development

The urban areas of Kansas host most of the technology-related businesses in the state. Map 1
and Map 2 show that urban concentration of high-tech businesses is common nationwide:
innovation and the growth of high-tech businesses occurs primarily as an urban phenomenon.
Innovation tends to happen in places that have what economists call “agglomeration”
economies—places characterized by a density of complementary types of commercial activity

2* See, for example, Acumen Strategies, “A Strategic Technology Assessment for the State of Kansas,” August
1995; and Kansas Technology Enterprise Corporation, “Kansas Strategic Technology Cluster Assessment and A
Plan for the 21% Century,” 2000.
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Map 1: Share of Businesses that are "High-Tech" (NSF Level 1 + Bio)
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that can result in lower costs of production through better specialization and increased
competition. (One can argue that cities result from agglomeration economics, but the process is
symbiotic in that dense populations and business activity reinforce the agglomeration process.)

Innovation feeds off agglomeration primarily because the trial-and-error required to implement
new ideas happens more readily in places with abundant producers and consumers in
combination with deep and broad pools of human talent. A vital—but hard to measure—virtue
of agglomeration emerges from the ability of diverse groups of people to easily and frequently
interact face-to-face.

Face-to-face interaction plays an especially prominent role in the economics of innovation. It
offers a superior way to communicate experienced-based, intuition-type knowledge known as
“tacit knowledge.” Tacit knowledge does not convey easily through written forms. When
people must convey tacit knowledge to elicit new discoveries, develop new methods, or craft
new techniques, close proximity and frequent face-to-face interaction reduces the cost and
uncertainty associated with experimentation. Indeed, this fact helps account for a seeming
paradox related to industrial “clusters™: at the same time that the communication infrastructure
has evolved to allow for rapid communication over long distances, the development and
implementation of new knowledge has tended to become more localized.?

The importance of tacit knowledge in the innovation process has implications for the geography
of innovation. Tacit knowledge comes from experience, so the pool of tacit knowledge in a
place will depend, in part, on the economic activity that has a significant history in a place; the
experienced-based knowledge of the people who have worked in particular industries. This idea
helps underscore why the physical locations of “star scientists” explain the location of new,
technology-based industries and why certain types of innovations have concentrations in
particular regions. Empirical research shows that concentrations of biotech firms have grown in
locations where key scientists resided at the time they made important discoveries.?® Likewise,
the geographic pattern of other industrial innovations closely matches the geographic
concentrations of those industries—Ilike fabricated metal in Ohio, pharmaceuticals in New
Jersey, or plastic and synthetic materials in Texas.”’

Map 1 reveals that high-tech industries generally have concentrations in the nation’s largest
cities. The map reports by county the share of all (private) business establishments represented

% Michael E. Porter, “Clusters and the New Economics of Competition,” Harvard Business Review, November
1998, pp. 77-90; Olav Sorenson and Toby E. Stuart, “Syndication Networks and the Spatial Distribution of Venture
Capital Investments,” American Journal of Sociology, Vol. 106, No. 6, 2001, pp. 1546-1588.

26 Lynne G. Zucker, Michael R. Darby, and Marilynn B. Brewer, “Intellectual Human Capital and the Birth of U.S.
Biotechnology Enterprises,” American Economic Review, vol. 88, No. 1, 1998, pp. 290-306.

27 Maryann P. Feldman and Richard Florida, “The Geographic Sources of Innovation: Technological Infrastructure
and Product Innovation in the United States,” Annals of the Association of American Geographers, Vol. 84, No. 2,
1994, pp- 210-229.
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by the highest of high-tech business establishments—those involved in business that the National
Science Foundation classifies as Level I (businesses that have technology-oriented employment
at least five times the average for all industries) plus select bioscience industries identified in the
Kansas Economic growth Act of 2004 not otherwise included. (See Appendix A for details.) A
business establishment is defined as a place of business with a unique physical address. That
definition includes everything from coffee shops to retail stores to manufacturing plants. Fora
major urban or suburban area to have concentrations of high-tech business establishments above
10 percent of total business establishments has economic significance.

Volume and density matter with regard to innovation. In this respect, Kansas has a natural
disadvantage. Kansas is one of the top-10 states in the nation with population centers hosting
2,500-t0-19,999 or 20,000-plus people that are not adjacent to a metropolitan areas.

Big ideas can emerge from anywhere. However, only a few states command the major share of
research and development resources. According to the National Scwnce Foundatlon 10 states
account for about two-thirds of research and development expendltures Those states figure
prominently on Map 1 and Map 2: California, Michigan, New York, Texas, Massachusetts
Pennsylvania, New Jersey, Illinois, Washington, and Maryland.

Kansas accounts for about three-quarters of one percent of total research and development
expenditures in the nation, and'its research intensity (research and development expenditures
divided by state gross domestic product) is less than half of the top states. Yet Map 1 and Map 2
show that the more dense population centers of Kansas have respectable presence in the top-tier
high tech industries. Wichita is unique because it has an authentic, decades-old “cluster” in
aerospace-related industries.” From an economic geography perspective, Douglas,
Leavenworth, and Johnson counties, despite some unique attributes, are best thought of as
successful regions of the Kansas City metropolitan area.

(Map 1 and Map 2 focus on what the National Science Foundation calls Level I high tech
industries. Appendix A specifies the industries used herein. If Map 1 included all of the
industries identified in Appendix A, more counties would meet the 5% to 10% criterion on Map
1. In Kansas, they would include Allen, Geary, Linn, Republic, Riley, Sedgwick, and Sumner.)

The Common Ingredients—but Elusive Recipe—for Technology-Based Economic Development

Table 3 provides a relatively straightforward approach for understanding the importance of
density and volume for innovation. It reports the statistical correlation coefficients among
several variables commonly used by researchers to evaluate a state’s innovative potential. The
closer the coefficient is to one, the stronger the correlation. Keeping in mind that a strong
correlation does not necessarily imply a causal relationship, Table 1 shows convincingly that the

28 See the tables and briefs at: http:/www.nsf.gov/statistics/states/

2 See Michael E. Porter, et al., “Wichita: Clusters of Innovation Initiative,” Council on Competitiveness, October

2001.
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absolute levels of these variables in a state have a strong correlation with one another. States
with more absolute resources generate more innovation-related activity. By one estimate, it
takes about 1,000 patents, on average, for a locality to generate one company that has a
successful initial public offering.’ % Volume matters.

Table 3: Correlation of State-Level Research Variables

Related to Innovation, Absolute Levels, 2000-2005

Small
Business Science &
Federal Industry  Academic Innovation Engineering
"R&D R&D R&D Venture  Research PhDs in
Obligations  Spending Spending  Capital Grants Patents GDP Workforce
Federal
R&D 1.00
Obligations
Industry
R&D 0.79 1.00
Spending
Academic
R&D 0.85 0.87 1.00
Spending
Venture 0.84 0.92 0.82 1.00
Capital
SBIR 0.88 0.85 0.83 0.91 1.00
Patents 0.81 0.97 0.91 0.94 0.85 1.00
GDP 0.76 0.87 0.95 0.79 0.75 0.92 1.00
Science &
Engineering 0.88 0.91 0.98 0.87 0.88 0.94 0.95 1.00
PhDs in
Workforce
Kansas Rank 42 24 32 35. 35 33 31 34
Source: National Science Foundation; VentureXpert; U.S. Bureau of Economic Analysis; Center for Applied
Economics, KU School of Business

Note, however, that although all of the variables in Table 3 have a strong correlation with the
level of GDP (the size of the state economy), they each have a weak, negative correlation with
the growth of GDP—both contemporaneously and over the subsequent four-year period. (Those
coefficients do not appear in Table 3.) Similarly, economists Mary Riddel and Keith Schwer
explicitly tested for a statistically significant causal relationship “between R&D and high-tech
employment growth, including total R&D spending, university R&D spending, and federal R&D
spending.” They found none.”!

%% Joshua L. Rosenbloom, “The Geography of Innovation Commercialization in the United States During the
1990s,” Economic Development Quarterly, Vol. 21, No. 1, February 2007, p. 13.

31 Mary Riddel and R. Keith Schwer, “Regional Innovative Capacity with Endogenous Employment: Empirical

Evidence from the U.S., p. 81.
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Table 4 modifies the message of Table 3 and suggests that, despite a possible absolute advantage
offered by places with high density and volume, the possibility for establishing comparative
advantage remains. When the variables of Table 3 are put into relative (instead of absolute)
terms related to a state’s GDP or civilian labor force, most of the strong statistical correlations
disappear. Table 4 marks in bold text the stronger correlations that remain. Taken together,
these correlations tell roughly the same story that much more sophisticated statistical research
suggests: There is a fuzzy, but economically meaningful, relationship between academic research
(predominantly funded by the federal government), industry research, technological innovation,
and the commercialization of innovations. Further, economies that have evolved to support a
strong contingent of highly educated scientists and engineers tend to be economies that have a
high per-worker GDP—the metric most directly related to the definition of economic growth.

Table 4: Correlation of State-Level Research Variables
Related to Innovation, Relative Levels, 2000-2005

As a Share of State
As a Share of State GDP Civilian Labor Force
Small
Business Science &
Federal Industry  Academic Innovation Engineering
R&D R&D R&D Venture Research PhDs in
Shares Obligations Spending Spending = Capital  Grants Patents GDP_ _ Workforce
Federal R&D 1.00
_Obligations )
Industry R&D 0.01 1.00
Spending
AcademicR&D ¢ 5, 0.10 1.00
Spending
Venture Capital 0.20 0.55 025 - 1.00 _ _
SBIR 0.52 0.42 0.46 0.77 1.00
Patents -0.02 0.43 -0.02 0.59 0.17 1.00
GDP 0.42 0.04 -0.06 0.19 0.18 0.06  1.00
Science &
Engineering 0.66 0.04 0.18 0.21 0.35 002 091 1.00
PhDs in .
Workforce . ) ,
Kansas Rank . 43 18 . 31 33 37 33 34 36
Source: National Science Foundation; VentureXpert; U.S. Bureau of Economic Analysis; Center for Applied
Economics, KU School of Business '
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However, the pathway to achieving such an evolution remains elusive. States (or sub-state
regions) can generate a substantial amount of activity related to the necessary parts of the
innovation process yet fail to convert those parts into meaningful economic growth. In the words
of David Audretsch and Maryann Feldman, two of the top scholars in the field of the economics
of innovation: “While research has determined that geographic space matters for innovation, it
has yet to unravel how agglomerations are formed, where they come from, how they are either
sustained and strengthened, or else deteriorate over time.”*

Chart 4: Career Opportunity vs. Talent Creation for Scientists and Engineers
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For example, Chart 4 shows that Kansas enrolls an above average number of science and
engineering graduate students relative to its workforce (0.46 percent)—ranking second to
Massachusetts (0.75 percent). But Kansas employs a below average number of science and
engineering PhDs as a share of its workforce (0.18 percent)—ranking 35" among the states.
Talented people move through Kansas universities but they apparently do not stay in Kansas.

*2 David B. Audretsch and Maryann P. Feldman, “Knowledge Spillovers and the Geography of Innovation,” in J.V.
Henderson and J-F Thisse, eds., Handbook of Urban and Regional Economics, Vol. 4: Cities and Geography

(Amsterdam: Elsevier B.V., 2004), p. 2734. ‘71
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Research on population migration indicates that people have a strong preference for remaining in
the state in which they graduate, especially if that state is also the state in which they were born.
However, people with the highest degree of education have the hlghest propensity to make long-
distance moves. Talented people and their ideas can move freely.® Providing high-tech
education opportunities does not imply high-tech career opportunities.

Map 1 and Chart 4 demonstrates that Colorado—more specifically, Denver—provides a case in
which density matters but the overall volume of research and development expenditures does not
necessarily imply determinism with regard to the creation of a high-tech business sector.
Colorado, as a share of its workforce, educates less science and engineering graduate students
but employs many more than Kansas. Colorado’s share of national research and development
expenditure amounts to 1.75 percent, a little more than double the share for Kansas. But
Colorado’s level of research intensity (2.52%), though above the national average (2.34%), is
well below the states with top rankings in this metric. The share in Kansas is below the national
average (2.11%),).

Colorado has the Rocky Mountains, a legendary life-style attribute often thought to attract people
inclined toward innovation and high-tech work. However, man-made amenities can matter too.
Fairfield Iowa (in Jefferson County)—a place that has natural amenities similar to Kansas—hosts
the Maharishi University, which focuses on transcendental meditation. Map 1 indicates that it
has achieved high tech success (in relative terms).

Innovative capacity generally depends on three attributes of a regional economy: (1) the overall
volume of research and development funding, (2) the available labor pool (including related
education and experience levels), and (3) educational institutions. But two business environment
conditions must animate this capacity for successful technology-based economic development to
happen. First, technological innovation seems to flourish in direct relationship to the intensity of
the competitiveness of the business environment.** The interaction of many diverse types of
knowledge that come together in novel combinations promotes innovation. Research shows that
diversity across complementary activities that share a common science base generates more
innovation than does specialization.> Second, the intense competition must manifest itself in a
high level of deliberate interactions among the people within the region; that is, the presence of
talented people and well-funded universities establish a necessary condition but perhaps not a

33 Arthur P. Hall, Scott Moody, and Wendy P. Warcholik, “The County-to-County Migration of Taxpayers and
Their Incomes, 1995-2006, Technical Report 09-0306, March 2009, Center for Applied Economlcs, University of
Kansas School of Business.

34 See, for example, Mary Riddel and R. Keith Schwer, “Regional Innovative Capacity with Endogenous
Employment: Empirical Evidence from the U.S.,” The Review of Regional Studies, Vol. 33, No. 1, 2003, p. 79.

35 Maryann P. Feldman and David B. Audretsch, “Innovation in Cities: Science-Based Diversity, Specialization and
Localized Competition,” European Economic Review, Vol. 43, 1999, pp. 409-429.
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sufficient condition for growth-promoting
innovation.’® Put another way, people in the talent
pool must possess the motivation to act
entrepreneurially.

Universities matter because they tend to support a
research and development infrastructure. First, the
overall stock of knowledge acts as a springboard for
further knowledge. A cumulative impact emerges
from knowledge generation. Second, small firms in
particular seem to rely on universities for access to
research and development inputs.®” But universities
can also foster technological diffusion throughout
more mature industries. Perhaps most interestingly for
Kansas, research suggests that universities can
simulate for smaller cities the virtues of agglomeration
found in big cities.

Table 4 reports a much higher correlation between
relative levels of industry research-and-development
activity and patents (and very little correlation with
university research and development). This result is
consistent with more sophisticated research.”® The
measure of competitiveness in innovation activity
offers one explanation for this finding. Industry
resources tend to flow into research and development
at the more mature stages of idea development. A
higher share of research-and-development funded by
the industry sector may indicate an environment more
conducive to the expansion of research-and-
development activity.*® Kansas ranks well in industry
funded research and development.

36 patrick Rondé and Caroline Hussler, “Innovations in Regions: What Does Really Matter?” Research Policy, Vol.
34, No. 8, October 2005, pp. 1150-1172.

37 David B. Audretsch and Maryann P. Feldman, “Knowledge Spillovers and the Geography of Innovation,” p.
2720.

%8 Harvey Goldstein and Joshua Drucker, “The Economic Development Impacts of Universities on Regions: Do Size
and Distance Matter?” Economic Development Quarterly, Vol. 20, No. 1, 2006, p. 22-43.

3% Mary Riddel and R. Keith Schwer, “Regional Innovative Capacity with Endogenous Employment: Empirical
Evidence from the U.S., p. 78

40 Scott Stern, Michael Porter, and Jeffery L. Furman, “The Determinants of National Innovative Capacity,”
National Bureau of Economic Research Working Paper 7876, September 2000.
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Entrepreneurs help drive the innovation process. Map 1 shows high concentrations of high-tech
activity around the Washington, D.C. region. Not long ago, no one could have convincingly
predicted that this region would become a leader in Internet and bioscience technologies. But a
sequence of events involving the downsizing of federal government agencies released the human
talent in the region and motivated it to mobilize in new ways. The innovative capacity of the
region mattered, but a set of unrelated events sparked the entrepreneurial drive of the local talent.

To a great extent, entrepreneurs emerge from the existing employment base of a region.
Economist Maryann Feldman conducted a detailed investigation of the evolution of the
innovation activity around Washington, D.C. and concluded that:

The general lesson is that entrepreneurs adapt, and when they are successful, they build
the types of resources that support their activities. A distinction should be drawn
between the conditions that support innovation and the conditions that support
entrepreneurship. The two concepts are certainly related: entrepreneurship is one way in
which innovation is realized as firms are formed to commercialize and advance new
ideas. External environments and resources may make it easier for innovation to be
realized but may not be sufficient to induce new firm formation, which is where the
concepts diverge.

Once established, industrial clusters become virtuous, self-reinforcing circles.
Yet, we know less about the conditions and factors—the initial spark or the
entrepreneurial events—that influence the establishment of these clusters. Context,
institutions and social relationships are certainly areas for public policy intervention in
terms of creating a supportive and positive environment for entrepreneurship.
Specifically relevant are the conditions that affect the decisions of individuals to become
entrepreneurs, and the ways in which an entrepreneurial culture develops and takes hold.
Much of the economic development discourse appears informed by attempts to replicate
the characteristics associated with a fully functioning regional system in what may be
considered a mechanistic economic development machine—line up the inputs and
economic development will follow. Such a view ignores the rich context diversity of
experience, umqueness and adaptivity of regional systems.*!

Venture Capital in Kansas

Venture capital is one of the most common “inputs” that fall under Feldman’s notion of
mechanistic policy. Policy makers can easily establish taxpayer-funded pools of venture capital.
Making those pools work effectively defines a far more difficult challenge. Research indicates

1 Maryann P. Feldman, “The Entrepreneurial Event Revisited: Firm Formation in a Regional Context,” Industrial
and Corporate Change, Vol. 10, No. 4, 2001, p. 887.
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that venture capital tends to operate as a lagging indicator (instead of a leading indicator) related
to technology-based economic development.*?

To a significant extent, this finding relates to the issues discussed above about the importance of
local density. The high-risk elements of venture capital activity puts a premium on the trust and
information flow related to frequent face-to-face contact. Naturally, the dollars associated with
venture capital help enable entrepreneurs to execute their visions (although many other sources
of funds exist). However, the true economic potency of venture capital activity arguably
emerges from the mindshare of the experienced people engaged in—and committed to—a given
venture.

Chart 5 illustrates for Kansas, the U.S., and the Plains states region, the flow of seed-stage plus
early-stage equity investments over the past three decades, as informed by the VentureXpert
database. Specifically, the chart reports the percentage in a given year of all so-defined equity
capital investments over the three-decade time period. For example, in Kansas about 41 percent
of the full sum of equity investments over three decades occurred in the year 2000, the height of
the “dot-com bubble.”

Chart 5 (and the information in Table 5 below) offers one important lesson: Kansas can attract
private equity capital investment and the time pattern generally matches the time pattern of
attractive investment opportunities. Kansas may not receive a large share of the nationwide flow
of equity capital, but few states do. The allocation of venture capital is highly concentrated (as
the densities implied by Map 1 suggests). Over the 1979-2008 time frame (per the VentureXpert
database), California attracted about 44 percent of all equity investments; Massachusetts, second
behind California, attracted about 11 percent; Texas attracted about six percent; New York about
four percent; and Colorado about three percent. The entire Plains state region attracted about
two percent of all equity investments, with Kansas measuring about three-quarters of one
percent.

*2 Maryann Feldman and Pontus Braunerjelm, “The Genesis of Industrial Clusters,” in Pontus Braunerjelm and
Maryann Feldman, eds., Cluster Genesis: Technology-Based Industrial Development (New York: Oxford University

Press, 2007), p. 12.
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Chart 5: Flow of Start-Up/Seed- and Early-Stage Equity Capital, 1979-2008
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For the U.S., Plains states, and Kansas, a remarkably strong statistical correlation exists between

expansion-stage equity capital and seed-stage and early-stage capital. For the U.S., the
correlation coefficients are 0.99 and 0.95, respectively. In Kansas, the correlation is stronger
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Table 5: Venture Capital Activity in Kansas by Venture Stage

(Dollars in Millions)

1979 1986 1991 1996 2001
to to to to to

Years 1985 1990 1995 2000 2008
Total Amount of Investment $5.42 $3535  $1524  $345.72  $257.12
Start Up/Seed Stage 0 6.46 5.89 13.16 92.93
Early Stage 2.83 15.51 0.21 161.08 52.23
Later Stage 0 0.60 0 19.50 22.65
Expansions 2.59 12.79 9.14 151.98 89.31
Start Up/Seed Stage
Number of Recipient KS Firms 2 3 4 6 15
Number of Investing Firms (excluding KTEC) 3 9 5 12 4-25
Number from outside KS or KC 3 9 5 11 3-25
Number of KTEC Investments n.a. n.a. 0 2 13
KTEC Share of Kansas Start Up/Seed Investments n.a. n.a. 0 3.8% 2.4%
Total Dollars Linked to KTEC Investment Recipients n.a. n.a. 0 $1.66 $82.62
Early Stage
Number of Recipient KS Firms 5 2 1 11 10
Number of Investing Firms (excluding KTEC) 11 9 2 24-42 16-22
Number from outside KS or KC 11 9 2 22-40 13-21
Number of KTEC Investments n.a. n.a. 0 0 5
KTEC Share of Kansas Early Stage Investments n.a. n.a. 0 0 2.9%
Total Dollars Linked to KTEC Investment Recipients n.a. n.a. 0 0 $3.73
Later Stage
Number of Recipient KS Firms 0 1 0 3 7
Number of Investing Firms (excluding KTEC) 0 2 0 5 12
Number from outside XS or KC n.a 2 0 5 6-12
Number of KTEC Investments n.a. n.a. 0 0 4
KTEC Share of Kansas Later Stage Investments n.a. n.a. 0 0 4.5%
Total Dollars Linked to KTEC Investment Recipients n.a. n.a. 0 0 $6.05
Expansion Stage
Number of Recipient KS Firms 2 4 5 14 12
Number of Investing Firms (excluding KTEC) 2 13 7 32 10-21
Number from outside KS or KC 2 12 6 31 9-21
Number of KTEC Investments n.a. n.a. 0 0 5
KTEC Share of Kansas Expansion Investments n.a. n.a. 0 0 0.7%
Total Dollars Linked to KTEC Investment Recipients n.a. n.a. 0 0 $13.85
Source: VentureXpert; Kansas Technology Enterprise Corporation
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(internally) with expansion-stage capital and early-stage capital. Not surprisingly, Kansas and
Plains states investment flows have a high correlation with U.S. flows. When investments look
promising for the expansion of more mature businesses, they apparently look promising for
investments in young companies too. This perspective suggests that Kansas may best foster the
creation of new companies by focusing on the creation of a well-balanced investment platform
for all companies.

Table 5 provides a detailed overview of the information about Kansas offered by the
VentureXpert database. It segments the data by time period, life-cycle stage of the companies
receiving equity investments, the number of companies receiving investments, the number of
identifiable investing companies (which probably captures few, if any, angel investors), the
location of investing companies, and data related specifically to the Kansas Technology
Enterprise Corporation (KTEC) which operates a venture capital pool for the state government of
Kansas.

The VentureXpert database does not capture all activity in Kansas. However, it captures enough
Kansas-specific data to reveal some noteworthy points of analysis:

e Most of the companies engaging in equity investments reside outside of Kansas or the
Kansas City metropolitan area.

¢ KTEC has participated in most of the recorded seed-stage and early-stage ventures between
2001 and 2008. It participated in fewer ventures from 1996 to 2000.

e The dollar amounts invested by KTEC represent a small share of total equity capital
placements, regardless of the life-cycle stage of the recipient companies.

The small share of equity placements represented by KTEC investments raises a set of policy
questions. First, is it the money or the legitimization that matters most? No doubt, a well-timed
infusion of cash will help a young company; however, such an infusion need not necessarily
come from KTEC. KTEC may play a legitimizing role. The due diligence and subsequent
investment made by KTEC may provide a service and signal to other investors. If true, can
KTEC (or some similar organization) fulfill its mission more cost-effectively by redirecting
resources toward building better processes of due diligence and legitimization instead of directly
participating in the risk of particular ventures? For example, if KTEC has a budget of $1
million, is that money better allocated to building venture capital networks or making direct
venture investments in particular companies?

Table 6 provides one perspective on the last question. KTEC records indicate that from 1995 to
2008, it made 62 venture investments.* (Note that this humber significantly exceeds the number
reported by VentureXpert, as reported in Table 5.) The National Establishment Time Series
datébase can identify most of the companies in which KTEC invested—and provides a code

* Thomas P. Miller and Associates, “Evaluation of the Kansas Technology Enterprise Corporation (KTEC),”
Kansas Inc., April 2009, Appendix H.
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number to identify the narrowly-defined industry in which each of the companies participated.
Using that code, Table 6 reports that 8,629 companies started in Kansas within the same industry

spaces from 1995 to 2006.

Table 6: Number of Business Starts in

Same Industry Sectors as Companies
Sponsored by KTEC, 1995-2006

Business

Industry Name Count
Poultry services 2
Food preparations, nec 8
Pharmaceutical preparations 22
Chemical preparations, nec 10
Ozone machines 1
Air purification equipment 4
Electronic circuits 9
Medical instruments and equipment, blood and bone work 3
Projectors, still or motion picture, silent or sound 1
Neon signs 6
Voice telephone communications 10
Online service providers 95
Wheels, motor vehicle 6
Computer software 35
Security control equipment and systems 10
Computer integrated systems design 214
Computer software development 129
Prepackaged software 337
Systems software development services 30
Systems integration services 14
Information retrieval services 3
Computer related services, nec 156
Business services, nec 5,590
Home health care services 281
Engineering services 339
Biotechnical research, commercial 5
Medical research, commercial 7
Research institute 16
Business consulting, nec 1,253
TOTAL (vs. 62 known KTEC Clients) 8,629

Note: KTEC had at least one investment in each category.
Source: National Establishment Time Series Database; Kansas Enterprise Technology

Corporation; Center for Applied Economics, KU School of Business

The data available cannot
speak to the question of
whether all 8,629
companies matched the
technology profile of those
in which KTEC invested.
Perhaps KTEC invested in
companies much closer to
the technology frontier—or
perhaps not. The large
number of companies
suggests that hundreds, if
not thousands, may have
had similar technology
profiles.

The more important policy
point for Kansas relates to
the magnitude of the
difference reported in Table
6. Volume matters in the
arena of technology-based
development, as argued in
detail above. Even if the
small investment amounts—
or the due diligence
services—offered by KTEC
have value, the labor
intensity required for such
activity cannot cost-
effectively scale to the
volume of economic
activity taking place in
Kansas.

A more dedicated approach to building investor networks offers a more promising approach.
Networks scale easily to handle larger and larger volumes. Hands-on due diligence efforts do

not scale easily.
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: A network-building approach also offers more than

just the potential to scale and distribute widely the due
diligence process related to new ventures. First, it
helps address problems of information asymmetry. It
improves the odds that more people will know about
worthy ventures. Second, a network-building
approach simulates the economic benefits offered by
density—the mindshare and trust built by frequent
face-to-face interaction. A detailed examination of
ber of things venture capital activity undertaken by scholars Olav
- Sorenson and Toby Stuart, and underwritten, in part,
ver the ‘Cost of Failure: by the Kansas City-based Kauffman Foundation,

a el bical process torall reached this conclusion:
fechnologies fo

at result trom thém ‘Failure’ isa- :

“Although the mass media and weak interpersonal ties
routinely carry information across regional and
community boundaries, we believe that the [venture
capital] relation and other forms of exchange critical
to the entrepreneurial process depend upon strong and
embedded relations among the relevant actors.
Because high uncertainty and significant information
imbalances between market participants characterize
this domain of activity, close and dense relationships
among the relevant parties provide a critical catalyst to
the process of mobilizing resources to build
organizations.
“Whenever personal and professional networks
play a central role in economic activity, we will likely
themselvos with ofier entrepten observe spatial patterns in the unfolding of that
are following similar {rajectories, . . .
them to learn vicariously from oth activity. We have demonstrated the existence of these
Jures, and to brainstorm solutions and- spatial patterns in the investments venture capitalists
make. We have also shown that the evolution of
interfirm relationships in the [venture capital]
community appears to provide the mechanism for the
erosion of geographic and industrial boundaries in the
dispensation of a venture capitalist’s funds. [Venture
capital] firms with a history of provincial investment
patterns and those without central positions in the
industry’s coinvestment network tend to invest locally;
those who have established many and dispersed
relatlonshlps with other [venture capital] firms invest across geographic and industrial
spaces more frequently. More generally, we believe that institutions supported by broad
participation among market incumbents must precede the expansion of the spatial range
of exchange in markets that rely on private information or require a high degree of trust
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for transactions to occur. In venture capital, the
industrywide coinvestment network provides this
institutional infrastructure.”**

Conclusions and Recommendations: Toward a New
Strategic Vision

Technology-based economic development represents a
broad range of economic activities from the
commercialization of new inventions to the broad
implementation of proven innovations. Productivity
increases across all businesses defines the end goal of
economic development—that complex process driving
prosperity and overall increases in human well-being.
From a worldwide perspective, continual productivity
increases depend on a continual stream of inventions
that become productivity-increasing innovations. But
that truth does not necessarily follow from the more
limited perspective of Kansas. Frequently, the gains
from invention flow to someone other than the
inventor.”” And causality in the invention-innovation-
diffusion process runs in multiple directions, not just
one. Having a diverse base of mature businesses can manifest the “necessities” that become the
mother of inventions that grow into innovations.

Kansas should seek a balanced approach across the full range of economic activities and avoid a
policy bias toward particular segments of the technology-based economic development
continuum. New ventures commercializing new inventions should not receive more favorable
policy attention than mature businesses implementing proven innovations, and vice versa. All
parts of the continuum contribute the evolutionary process of productivity-enhancing economic
development.

Kansas has hosted a relatively fast-growing number of businesses across a variety of technology
areas and industries. Most of this growth has occurred in the state’s major population centers, a
pattern representative of the nation. The evidence supports the notion that most of this growth
happened independently of any particular policy actions taken by the state to explicitly promote
technology-based economic development.

“ Olav Sorenson and Toby E. Stuart, “Syndication Networks and the Spatial Distribution of Venture Capital
Investments,” American Journal of Sociology, Vol. 106, No. 6,2001, p. 1584.

* John Kay, Why Firms Succeed: Choosing Markets and Challenging Competitors to Add Value (New York:

Oxford University Press, 1995), Chapter 7.
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That evidence does not imply irrelevance with regard to state policy. Technology-based
economic development tends to thrive is cities—places characterized by “agglomeration,” which
means geographies with dense commercial activity and populations. Density promotes a high
volume of experimentation through trial and error, which, in turn, promotes a co-evolution of
mutually reinforcing economic activities based around experiments that succeed and lessons
learned from experiments that fail. Authentic industrial “clusters” go one step further than
agglomeration by evolving and institutionalizing social networks that reinforce
experiment-driven co-evolution and
learning.*® State policy can either
support or suppress this dynamically
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“ Bo Carlsson, “Entrepreneurship and Public Policy in Emerging Clusters,” Mimeo, p. 2.

*7 The noted British economist and business strategist John Kay has articulated this principle well:
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Kansas’s economic development resources into a direct rather than an indirect approach.
Consequently, most technology-based economic development policies in Kansas tend to fight
against the inherent complexity of economic development instead of embracing and leveraging
it.

Producing policies that embrace and leverage rather than fight against the complexity of the
technology-based economic development process starts with a change in vision. Simply stated,
the state government of Kansas must abandon its prevailing policy vision of the State as an
active investor in innovation and instead adopt the policy vision of the State as a caretaker of an
innovation “platform”—a platform that motivates and enables a maximum amount of
competition and experimentation with regard to innovation. By way of analogy, the platform-
caretaker vision says: The State of Kansas runs tournaments; it does not field players. Creating a
platform to host world-class tournaments will attract world-class players. The platform will
endure but players will come and go. The platform-caretaker vision implies that the state
government need not commit scarce resources to the enormously difficult task of predicting the
outcome of competition if it focuses on the much more manageable task of creating the platform
on which competition takes place.

Replacing the prevailing direct approach represented by the active-investor vision with the
indirect approach represented by the platform-caretaker vision will alter what it means for the
state government of Kansas to “focus” its limited resources:

e “Focus” in the active-investor context requires state agencies to dedicate a considerable
amount of human and financial resources to the difficult task of determining the “right”
investments. The primary thrust of current Kansas technology-based economic development
policy encourages or mandates state government agencies to act as a gatekeeper by
essentially screening business deals the same way an active investor might. This vision of
policy limits the state’s potential in four basic ways. First, it does not scale; that is, it cannot
handle the volume of economic activity that takes place in Kansas. Second, the active-
investor approach gives rise to the perennial (and usually irresolvable) questions related to
the state government’s technology-based economic development “return on investment.”
Third, official notions of “return on investment” usually have an explicit jobs-count
component, which directly conflicts with the end goals of (a) productivity-enhancing
technological innovation and (b) birthing profitable new companies. Fourth, the active-
investor approach runs the risk of causing genuine economic damage. Economic simulations
suggest that policies that unintentionally target the “wrong” technologies can create negative
economic feedback, not just a lack of positive economic feedback.*®

e “Focus” in the platform-caretaker approach requires the state government to establish
policies that promote a maximum amount of experimentation across the technology-based
economic development continuum: new businesses, maturing businesses, and mature

8 Mario A. Maggioni, “Mors Tua, Vita Mea? The Rise and Fall of Innovative Industrial Clusters,” in Pontus
Braunerjelm and Maryann Feldman, eds., Cluster Genesis: Technology-Based Industrial Development (New York:

Oxford University Press, 2007), Chapter 11.
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businesses. Most of the activity defined by the continuum—especially in the maturing-to-
mature stages—takes place among tens of thousands of geographically dispersed
organizations, all with unique goals and operating perspectives. No active-investor approach
to policy can hope to intelligently handle the volume and complexity. However, few
organizations other than the state government have an incentive to competently commit
human and financial resources to certain parts of the innovation process. These parts
represent the “public goods” components of the value chain, most of which occur at the early
stages of the continuum: (1) basic research and certain types of applied research, (2)
expanded networking and educational opportunities that create “knowledge spillover” and a
greater awareness of business opportunity, and (3) value-added business incubation services
that help lower the cost of business creation but that cannot survive unaided in the “thin”
markets that characterize much of Kansas. The competent provision of each of these three
items, combined with appropriate investment policies open to all businesses, defines the
platform-caretaker vision, which can substantially increase the productivity of the state
government’s resources by promoting greater volume and diversity with regard to economic
experimentation. Greater volume and diversity can increase the probability of successful
technology-based economic development. Research supports the view that a diversity of
activities—rather than a specialization of activities (as implied by the active-investor vision
of policy)—better promotes innovation.*

Recommendations

The Kansas legislature over the past two decades has enacted many statutes and created several
organizations to support or manage two basic activities: (a) the execution of research and
development and (b) the cultivation of technology-oriented businesses, with an emphasis on
start-up businesses. One general element of the legislature’s statutory framework has the
potential to limit rather than expand successful technology-based economic development. That
element relates to the legislature’s insistence that state funds be allocated based on analytical
determinations related to the commercial viability and jobs-creating potential of specific
technologies or innovations.

All technology-based economic development (and investment-driven economic development in
general) has inherent risks. Diversification usually offers the most appropriate way of managing
such risks. It makes economic sense for specific businesses to specialize. It makes much less
economic sense for the state of Kansas to specialize based on economic predictions that absorb a
substantial amount of costly time and talent.

The odds of successful technology-based economic development can increase if the Kansas
legislature directs resources toward building an investment platform that expands the volume and
diversity of experimentation in a way that motivates better adaption to the inherent complexity
associated with technology-based economic development. The recommendations below seek to
channel resources toward policies that promote and leverage volume and diversity. They focus

* Maryann P. Feldman and David B. Audretsch, “Innovation in Cities: Science-Based Diversity, Specialization, and
Localized Competition,” European Economic Review, Vol. 43, 1999, pp. 409-429.
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on value-added roles related to technology-based economic development that the state
government of Kansas can potentially execute better than any other organization.

Recommendation #1: Build world-class discovery platforms to simulate across the state of
Kansas the “knowledge spillover,” collaboration, and increased opportunity awareness that
comes from urban density.

Economic research clearly reveals that agglomeration promotes innovation because the density
associated with agglomeration facilitates experimentation and “knowledge spillover” that comes
with frequent face-to-face interaction. Kansas faces natural disadvantages with regard to density.
Knowledge spillover constitutes a form of “public good” important to the innovation value chain.

Few entities other than the state government of Kansas have an incentive to try and simulate the
general economic benefits that result from density-driven knowledge spillover via the frequent
face-to-face interaction of diverse groups of people. Vibrant regions of technology-based
economic development have well-formed institutional mechanisms to facilitate the cross-
pollination of ideas and broadly educate people about potential opportunities. This type of
activity cannot easily reach a useful critical mass in the many scattered towns and small cities of
Kansas as readily as it can in dense urban centers (except for Johnson County and, to a lesser
extent, Wichita).

Defining a remedy for such a hard-to-define soft issue creates a challenge. The goal is easy to
state: maximize the potential for Kansas businesspeople and scholars to communicate and
interact with each other—and their peers from around the world—on a regular and consistent
basis so as to motivate high levels of regular face-to-face interaction as a means of cross-
pollinating ideas related to innovation. One approach might be to create a series of three or four
major events annually dedicated to discovery that have a programmatic quality high enough to
eventually supersede (and integrate) the technology- and association-related meetings or
conferences that periodically occur throughout Kansas.

Size, consistency, diversity, and quality drive the potential of this type of activity. The imagery
suggested by this recommendation would combine the vision the Kansas Technology Enterprise
Corporation has for its Pipeline program with the scale and quality associated with a major
technology association like Life Science Alley near Minneapolis, Minnesota.

KTEC bills its Pipeline program as “the nation’s premier state-sponsored technology
entrepreneur fellowship program.” To date, the Pipeline program has focused on a small number
of individuals each session—Iless than a dozen. The same quality of program should strive to
reach many dozens and eventually hundreds of individuals throughout the state of Kansas. Only
the state government has the resources and incentive to accomplish such a goal.

Life Science Alley claims that it “works successfully to forge connections among top industry
experts so that remarkable new discoveries and advances can be made.” It offers its members a
consistent menu of high quality educational programs and networking opportunities.
Promotional literature for Life Science Alley’s 8th annual conference says: “Based on past
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history, this year's conference is expected to draw more than 1,500 attendees from over two
dozen states and a dozen countries.” That is the type of scale the Kansas discovery platforms
should strive to reach on a consistent basis.

With time and consistency, the volume of interactions created by world-class discovery
platforms has the potential to generate the same virtuous outcomes for technology-based
economic development that occur in dense urban areas.

Recommendation #2: Link state research and development support more tightly to the
acquisition of federal research and development funding and strive to increase the number
of Kansas-based researchers competing for all manner science- and engineering-related
federal funding.

Kansans could conceivably dedicate the entire GDP of Kansas to basic and applied research,
with unpredictable results. The state legislature has established clear statutory guidance about
how to allocate limited funds toward technology-related research and account for the funding
decisions. All funding recipients must raise matching funds.

The federal government dominates the funding of basic research and university-oriented applied
research. The state of Kansas can work to expand the overall diversity of its research base by
building a broad-based (competitive but open-ended) grant programs to underwrite the process of
Kansas scholars competing for all manner of federal grants. Often, large grant-making
organizations will offer pre-grant grants to facilitate a high-quality, competitive grant-making
process related to a major project. Kansas research grants could be thought of as pre-grant grants
for competing for federal grants. Kansas handicaps itself with regard to technology-based
economic development by not attempting to leverage as much federal research and development
funding as possible—from lab equipment for community colleges to federal agency grants for
cutting edge science to major federal research organizations like the National Bio and Agro-
Defense Facility (NBAF) scheduled for operation in Manhattan, Kansas.

Scholars that succeed in obtaining federal grants could be rewarded with a known amount of
supplementary state resources. The state could also work to improve the odds of successful grant
applications by committing the resources that would improve the odds of success from the
perspective of federal grant-makers. Kansas has established many programs that operate in the
same spirit as this recommendation. The goal is to substantially expand, without bias, the
diversity and volume of basic and applied technology-related research.

An operational focus more tightly linking Kansas grant-making to federal grant-making offers
several benefits. First, success defined as the successful acquisition of federal money is much
easier to evaluate than success defined as state-funded research that led directly to a successful
innovation. The indirect approach to technology-based economic development related to the
platform-caretaker vision seeks to expand the overall volume and diversity of research by
enhancing the overall capabilities of state universities and colleges. Second, and related,
exposing more Kansas-based scholars to the cumbersome process of receiving and managing -
federal grants helps build personal (and institutional) expertise in one of the core features of the
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U.S. innovation system. Technologies come and go, but university-related research and
development infrastructure provides a durable platform for creating value at the front end of the
innovation value chain. Universities tend to simulate agglomeration economics (density)—
especially in smaller cities like those that characterize much of Kansas.”

Recommendation #3: The state of Kansas should maximize the resources directed to
building the research infrastructure and collaborative business environment related to
technology-based economic development and minimize the resource directed to
investments in individual business ventures.

Every state government man-hour and dollar spent of on the screening of individual business
ventures and actual investment in individual business ventures represent scare resources not
spent building a more vibrant technology-based research and business platform to accommodate
a greater volume and diversity of technology-related experimentation—the economic drivers of
self-sustaining productivity-driven economic growth. Only the state government has the
incentive and ability to build a competitive business platform. Networks of business people and
scholars have a superior ability and incentive to manage a large—and highly distributed—
volume of technology-related experimentation. State resources spent on building strong
networks to match private investors with new or mature Kansas-based companies creates
superior potential for handling volume and complexity. Improving investor networks also has
superior potential to create a culture of entrepreneurship. Strategic relationships—and the
mindshare they engender—play a fundamental role in such a culture.”!

The evidence presented in this report indicates that the active-investor role played by the state
government has had, at best, a minor influence on technology-based economic development
activity in Kansas. Financial resources not spent directly by the state government can flow
through the many indirect channels already established in law. Investment capital will flow into
Kansas when promising business deals materialize. Furthermore, the success and popularity of
the Angel Investor Tax Credit and the Regional Foundation Contribution Tax Credit illustrate
that broad-based tax policies can motivate decentralized investment activity without undertaking
the host of incentive problems associated with the state government behaving as an active
investor in private companies. The Bioscience Tax Investment Incentive (K.S.A 74-99b52) and
the Research and Development Tax Credit (K.S.A 79-32, 182b) also work to decentralize
investment incentives. These two tax incentives programs, along with the Angel Investor Tax
Credit, could be expanded and liberalized in lieu of having taxpayer funds directed toward the
up-front financing of individual companies. (As a general economic policy matter, technology-
related investments in mature businesses look identical to other forms of investment. Creating a
favorable investment platform for all businesses offers the based way to also promote
productivity-enhancing technology-based economic development.)

%% Goldstein and Drucker, “The Economic Development Impacts of Universities on Regions: Do Size and Distance
Matter?”

31 Toby E. Stuart and Olav Sorenson, “Strategic Networks and Entrepreneurial Ventures,” Strategic
Entrepreneurship Journal, Vol. 1, 2007, pp. 211-227.
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Exceptions may exist. Many conceivable cases could present themselves in which the state
government could become the investor of last resort. The general character of the cases would
exhibit high levels of “technology risk,” as oppose to “market risk” or “management risk.”
Experienced private financiers understand the latter two types of risk, and will tend to engage
when the technology has passed a proof-of-concept test. Different technologies have different
levels of technology risk. For example, a common thread of reasoning relies on an argument that
potential investors can more easily resolve technology risks in the field of computers than they
can in the field of the life sciences. As economist Jonathan West put the matter: “Most life
sciences projects and life science start-ups come into being precisely to determine whether the
concept will work technically. The underlying science is not well understood, and must be
established through experimentation.”>* The question remains for the state government of
Kansas, however, whether the technology risks can be better resolved in the non-profit realm
based on infrastructure-building research grants instead of the for-profit realm based on some
form of direct financial participation in a private company by the state government.

Recommendation #4: Leverage the network of regional technology centers (business
incubators) to help build more volume and more critical mass.

The regional technology centers (business incubators) spread throughout Kansas (Great Bend,
Hutchinson, Lawrence, Lenexa, Manhattan, Pittsburg, and Wichita) can play a strong facilitation
role in the process related to Recommendation #1. Each of the KTEC-sponsored regional
technology centers in Kansas has unique strengths. These strengths can help build volume by
building better critical mass and better alignment of complementary skill sets. The dispersed
physical locations can help connect people.

Business incubators play an important role in the technology-based economic development value
chain. First, scientists or other inventors may have poor business training or acumen. Incubators
that provide competent business and legal assistance help lower the cost of starting new
enterprises and allow the individuals involved to focus on their relative strengths. Second,
incubators can offer expert services that might not have commercial viability in the many thin
markets of Kansas.

Some states have so-called “technology councils.” They have certain features that may also
assist with the quest for better volume and collaboration in connection with the regional
technology centers. Appendix D describes a sample of technology councils that operate in other
states.

32 West, “The Mystery of Innovation,” p. 35.
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Appendix A
North American Industrial Classification Codes
Used to Define “High-Tech” Industries

Note: Industry names in bold text are bioscience per the Kansas Economic Growth Act of 2004.
Industry names in italic meet the National Science Foundation definition of Level I Industries,
meaning technology-oriented employment is at least five times the average for all industries.

6-Digit

NAICS Industry Name

213111 Drilling Oil and Gas Wells

221111 Hydroelectric Power Generation

221113 Nuclear Electric Power Generation

221119 Other Electric Power Generation

221121 Electric Bulk Power Transmission and Control

221122 Electric Power Distribution

325110 Petrochemical Manufacturing

325120 Industrial Gas Manufacturing

325131 Inorganic Dye and Pigment Manufacturing

325182 Carbon Black Manufacturing

325188 All Other Basic Inorganic Chemical Manufacturing

325192 Cyclic Crude and Intermediate Manufacturing

325193 Ethyl Alcohol Manufacturing

325199 All Other Basic Organic Chemical Manufacturing

325211 Plastics Material and Resin Manufacturing

325212 Synthetic Rubber Manufacturing

325311 Nitrogenous Fertilizer Manufacturing

325320 Pesticide and Other Agricultural Chemical Manufacturing
325411 Medicinal and Botanical Manufacturing

325412 Pharmaceutical Preparation Manufacturing

325413 In-Vitro Diagnostic Substance Manufacturing

325414 Biological Product (except Diagnostic) Manufacturing
325991 Custom Compounding of Purchased Resins

327112 Vitreous China, Fine Earthenware, and Other Pottery Product Manufacturing
327212 Other Pressed and Blown Glass and Glassware Manufacturing
331112 Electrometallurgical Ferroalloy Product Manufacturing
331314 Secondary Smelting and Alloying of Aluminum

333295 Semiconductor Machinery Manufacturing

333314 Optical Instrument and Lens Manufacturing

333315 Photographic and Photocopying Equipment Manufacturing
333511 Industrial Mold Manufacturing

333513 Machine Tool (Metal Forming Types) Manufacturing
333518 Other Metalworking Machinery Manufacturing

333618 Other Engine Equipment Manufacturing

333999 All Other Miscellaneous General Purpose Machinery Manufacturing
334111 Electronic Computer Manufacturing

334112 Computer Storage Device Manufacturing

334113 Computer Terminal Manufacturing

334119 Other Computer Peripheral Equipment Manufacturing
334210 Telephone Apparatus Manufacturing

334220 Radio and Television Broadcasting and Wireless Communications Equipment Manufacturing
334290 Other Communications Equipment Manufacturing

334310 Audio and Video Equipment Manufacturing

6-Digit Industry Name
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334411 Electron Tube Mnufacturz‘ng‘

334412 Bare Printed Circuit Board Manufacturing

334413 Semiconductor and Related Device Manufacturing

334414 Electronic Capacitor Manufacturing

334415 Electronic Resistor Manufacturing

334416 Electronic Coil, Transformer, and Other Inductor Manufacturing

334417 Electronic Connector Manufacturing

334418 Printed Circuit Assembly (Electronic Assembly) Manufacturing

334419 Other Electronic Component Manufacturing

334510 Electromedical and Electrotherapeutic Apparatus Manufacturing

334511 Search, Detection, Navigation, Guidance, Aeronautical, and Nautical System and Instrument Manufacturing

334512 Automatic Environmental Control Manufacturing for Residential, Commercial, and Appliance Use

334513 Instruments and Related Products Manufacturing for Measuring, Displaying, and Controlling Industrial
Process Variables

334514 Totalizing Fluid Meter and Counting Device Manufacturing

334515 Instrument Manufacturing for Measuring and Testing Electricity and Electrical Signals

334516 Analytical Laboratory Instrument Manufacturing

334517 Irradiation Apparatus Manufacturing

334519 Other Measuring and Controlling Device Manufacturing

335921 Fiber Optic Cable Manufacturing

336111 Automobile Manufacturing

336112 Light Truck and Utility Vehicle Manufacturing

336120 Heavy Duty Truck Manufacturing

336211 . Motor Vehicle Body Manufacturing

336212 Truck Trailer Manufacturing .

336214 Travel Trailer and Camper Manufacturing

336312 Gasoline Engine and Engine Parts Manufacturing

336322 Other Motor Vehicle Electrical and Electronic Equipment Manufacturing

336340 Motor Vehicle Brake System Manufacturing

336350 Motor Vehicle Transmission and Power Train Parts Manufacturing

336399 All Other Motor Vehicle Parts Manufacturing

336411 Aireraft Manufacturing

336412 Aircraft Engine and Engine Parts Manufacturing

336413 Other Aircraft Parts and Auxiliary Equipment Manufacturing

336419 Other Guided Missile and Space Vehicle Parts and Auxiliary Equipment Manufacturing

336611 Ship Building and Repairing

336992 Military Armored Vehicle, Tank, and Tank Component Manufacturing .

339111 ._Laboratory Apparatus and Furniture Manufacturing

339112 Surgical and Medical Instrument Manufacturing

339113 Surgical Appliance and Supplies Manufacturing

339114 Dental Equipment and Supplies Manufacturing

339115 .Ophthalmic Geods Manufacturing

488330 Navigational Services to Shipping

511210 Software Publishers

517110 Wired Telecommunications Cartiers

517211 Paging _

517212 Cellular and Other Wireless Telecommunications

517310 Telecommunications Resellers

517410 Satellite Telecommunications

517510 Cable and Other Program Distribution

517910 Other Telecommunications

518111 Internet Service Providers

518112 ... Web Search Portals

6-Digit  Industry Name
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NAICS

518210 Data Processing, Hosting, and Related Services

541310 Architectural Services

541330 Engineering Services

541370 Surveying and Mapping (except Geophysical) Services

541380 Testing Laboratories

541511 Custom Computer Programming Services

541512 Computer Systems Design Services

541513 Computer Facilities Management Services

541519 Other Computer Related Services

541710 Research and Development in the Physical, Engineering, and Life Sciences
541720 Research and Development in the Social Sciences and Humanities
541940 Veterinary Services

611420 Computer Training

621511 Medical Laboratories

621512 Diagnostic Imaging Centers

Sources:

e Report on U.S. Critical Technology Companies: Report to Congress on Foreign Acquisition
of and Espionage Activities against U.S. Critical Technology Companies September 2007
(Declassified Version of 28 December 2006 Report)
http://cip.gmu.edu/archive/ReportonU.S.Critical TechnologyCompanies--FINAL.pdf

e Jerry Paytas and Dan Berglund, “Technology Industries and Occupations for NAICS
Industry Data,” State Science and Technology Institute, March 2004.
http://www.ssti.org/Publications/Onlinepubs/NAICS Techl.pdf

e American Electronics Association’s High-Tech Industry Definition:
http://www.aeanet.org/Publications/IDMK_definition.asp

e Kansas Economic Growth Act of 2004 (HB 2647, 2004 Session)
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Appendix B
Description of the Test that Produced
the Rankings in Table 2

The test created eight categories for two different time periods: 1990-2000 and 2000-2008.
Kansas received one point for a given industry sector for each successful category.

Category 1:

1. 50% or less of states showed positive growth in the number of establishments in the specified
NAICS (Kansas included in those with positive growth)

2. 50% or less of states showed positive growth in the statewide share of private establishments
in the specified NAICS (Kansas included in those with positive growth)

3. 50% or less of states showed positive growth in the number of estimated jobs in the specified
NAICS (Kansas included in those with positive growth)

4. 50% or less of states showed positive growth in the statewide share of estimated private jobs
in the specified NAICS (Kansas included in those with positive growth)

Category 2:

The Kansas growth rate ranked in the top-50% of the states showing positive growth in the
following:

1. The number of establishments in the specified NAICS

2. The establishments in the specified NAICS as a share of all private establishments in state
3. The number of estimated jobs in the specified NAICS

4. The estimated jobs in the specified NAICS as a share of all private jobs in state

The scores for each time period were weighted by end-of-period employment share so that the
score helped reflect the volume of economic activity reflected by a given NAICS.

A heavier weight was given to NAICS that had better employment-weighted scores for the 2000-
2008 than for the 1990-2000 to provide an indicator of "momentum."
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Appendix C
Samples of University-Business Collaboration Initiatives

Research Alliance of Missouri

The Research Alliance of Missouri (RAM) was formed in 2003 after a call by the Governor for a
“new alliance between business and universities.... to coordinate research and provide more
access to technology for Missouri businesses.” At the request of the Governor, the Missouri
Technology Council, whose charter calls for the establishment of a research alliance, and the
Missouri Department of Economic Development convened the senior research officers from
Missouri higher education institutions with active research and development programs. Since
that time, the members of RAM have adopted a mission statement and have built new
collaborative research initiatives among the institutions; initiated a process to streamline
technology transfer from inventions in member university laboratories to commercial products;
and assisted Missouri businesses in addressing technological problems through collaborative
research projects.

Twelve universities are members of RAM: Central Missouri State University, University of
Missouri-Kansas City, Northwest Missouri State University, University of Missouri-Rolla,
University of Missouri-Columbia, University of Missouri-St. Louis, Saint Louis University,
University of Missouri System, Southwest Missouri State University, Truman State University,
Southeast Missouri State University, Washington University.

Utah Science, Technology and Research

In 2006, the Utah Legislature made a commitment to economic development and university
collaboration by the approval of State Bill 75. This bill allocated $179 million to the Utah
Science, Technology and Research (USTAR) Economic Development Initiative, $15 million in
ongoing annual funding to support research teams at the University of Utah and Utah State
University, $4 million to support economic outreach programs around the State, and $160
million toward the construction of new research facilities at the University of Utah and Utah
State.

In 2007, USTAR funds were used to host a global nanotechnology conference in Utah and to
introduce to world-class nanotech researchers who were recruited to the University of Utah with

USTAR funds.

USTAR funds and focus has helped the University of Utah increase the number of spinout
companies from 3 in F'Y 2005 to 20 in FY 2006 and 17 in FY 2007.

Access Technology Across Indiana

Access Technology Across Indiana (ATAIN) is a consortium of research institutions and
- organizations in Indiana promoting scientific advances and developments and facilitating their
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transfer to industry. ATAIN hosts statewide research conferences with the intent of bringing
expertise together from different institutions to create research collaborations between
universities and industry and across universities.

ATAIN recently launched the INDURE (Indiana Database for University Research Expertise)
online database. INDURE is a searchable database that allows searchers to find specific research
capabilities of faculty at Indiana’s institutions of higher education. Unlike other databases, the
INDURE database uses ‘fuzzy logic’ to allow a variety of search terms to be input into the
system while still yielding valid results. The database also includes listings of sponsored
research and intellectual property.

(541
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Appendix D
Descriptions of a Sample of Public and Private Sector Technology Councils
States and state organizations can do a lot to foster technology-based economic development but
engagement of the private sector is critical. There are two mechanisms that are prevalent in
states and regions to engage experienced entrepreneurs, business executives and emerging
technologists: technology councils, i.e. technology chambers of commerce, and Governor’s
technology or innovation councils.

A number of states have high-level technology advisory groups, usually convened by the
Governor and occasionally staffed by the lieutenant governor. These councils are usually
composed of successful entrepreneurs, world-class university and industry researchers.

In state cultures where traditional industries have dominated, governor’s technology councils
often help raise the visibility of innovation and technology-based industries and provide vital
counsel about technology policies.

Many states have public sector-oriented technology councils; for example: Arizona, Colorado,
Delaware, Massachusetts, Missouri, and Wisconsin. Many other states and regions have private
sector-oriented technology councils. These councils look and operate similar to a chamber of
commerce but focus almost exclusively on technology-based and/or high tech businesses and
their issues.

One of the most important functions of technology councils, whether the public or private sector
drives them, is their ability to create networks among entrepreneurs, researchers, policy-makers,
and professionals. Vital and active networks are one of the most critical factors to creating and
maintaining an entrepreneurial culture.

Public Sector Technology Councils

The Wisconsin Technology Council

The Wisconsin Tech Couneil is the science and technology advisor to the Governor and the
Legislature. Launched in 2001, the Tech Council was created by a bipartisan act of the governor
and the Legislature. It is an independent, non-profit and non-partisan board with members from
tech companies, venture capital firms, all levels of education, research institutions, government
and law.

The Tech Council has three main functions:
1) It provides policy guidance to lawmakers, the governor, state agencies and other institutions in
Wisconsin. It has most notably done so through “Vision 2020: A Model Wisconsin Economy™

and white papers that have served as background for policymakers.

2) It serves an important in-state networking role through Wisconsin Innovation Network (WIN),
a community-based organization dedicated to fostering innovation and entrepreneurship. It also
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works with other statewide and local affiliates. And it provides out-of-state networking through
its "I-Q Corridor" activities and other events.

3) It serves as an economic catalyst through programs such as:

e Wisconsin Innovation Network (WIN), community-based organization dedicated to
fostering innovation and entrepreneurship

o Wisconsin Entrepreneurs’ Conference , A program focused on stimulating more
entrepreneurial activity in Wisconsin across all segments of our economy.

o Wisconsin Farly Stage Symposium, Open to technology companies seeking all capital.

e Monthly WIN Events Brings together entrepreneurs, business owners and related high
tech professionals in a collaboration-rich environment.

o Governor's Business Plan Contest (BPC), An opportunity to compete for cash and in-
kind prizes — but it is also a chance to get constructive feedback on your business plan
and to help move it from “virtual business” to reality.

o Wisconsin Angel Network (WAN), WAN's mission is to build angel network capital
capacity throughout Wisconsin in order to increase the number and amount of seed-stage
equity investments in Wisconsin companies, creating jobs and improving our economy.

o Wisconsin Security Research Consortium, This consortium of research institutions in
Wisconsin is dedicated to delivering world-class science and technology solutions in
response to our nation's homeland security requirements.

The Massachusetts Technology Collaborative

The Massachusetts Technology Collaborative (MTC) is the state’s development agency for
renewable energy and the innovation economy, which is responsible for one-quatrter of all jobs in
the state. MTC administers the John Adams Innovation Institute and the Renewable Energy
Trust. We work to stimulate economic activity in communities throughout the Commonwealth.
MTC uses a collaborative approach to achieving the organization’s mission. It brings together
leaders from industry, academia, and government to advance technology-based solutions that
lead to economic growth and a cleaner environment in Massachusetts. -

John Adams Innovation Institute

The John Adams Innovation Institute is a division of the Massachusetts Technology
Collaborative; the Innovation Institute is the Commonwealth’s leading science, technology, and
innovation policy agent, which fosters the vitality and capacity for self-renewal of the
Massachusetts Innovation Economy.

Working closely with academics, industry practitioners and government officials, region by
region and sector by sector, the Innovation Institute’s mission is to enhance the capacity of the
Massachusetts economy to sustain an ongoing flow of innovation, which is crucial to create,
attract, and grow companies in emerging and established industries.

In order to achieve its goal, the Innovation Institute collaborates and invests with academic,
research, business, government, and civic society organizations which share the vision of
enhancing the Massachusetts Innovation Economy.

Target areas for partnership and investment include:

e Organizing for Innovation

e Innovation Capacity

e Statewide Innovation Initiatives

o Understanding the Massachusetts Innovation Economy
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In its first four years of operation, the Innovation Institute collaborated with 835 organizations
and invested $35.1 million through 63 investments, leveraging $181 million.
Arizona: Governor’s Council on Innovation and Technology

The Governor’s Council on Innovation and Technology (GCIT) was established in 2003 to act
as a catalyst to develop new economic strategies. The Council provides a forum for ideas, as
well as a framework, to enable Arizona to become a global leader in innovation and technology
research, development and product creation.

The GCIT focuses primarily on improving Arizona’s knowledge-based economy as a means to
develop new economic development strategies.

e The Council’s members include Arizona’s most experienced and knowledgeable
business and industry leaders.

e The Council’s goals and objectives focus on areas that foster innovation, creation and
entrepreneurial expansion of technology-based companies throughout the state of
Arizona.

o The Council, in an effort to strengthen the innovation and technology infrastructure in
Arizona, produced a series of recommendations in 2004.

The Governor's Council on Innovation and Technology develops and advocates for programs
and policies that build a dynamic business environment and foster innovation, creation, and
entrepreneurial expansion of technology-based companies throughout the state of Arizona.
Goals and Objectives of the council include:

o Develop and periodically update a blueprint for technology-based economic
development in Arizona through the creation of a long-term strategic plan.

o Stimulate technology transfer among and within higher education institutions and
industry, including transfers of information available from federal agencies.

e Provide the framework, and a forum for ideas, to enable Arizona to become a global
leader in innovation and technology research, product development and creation.

e Monitor changes in global economic conditions that may justify a re-orientation of
Arizona's technology programs.

o Identify fields of science and technology that offer potential for application in Arizona.

o Contribute toward the improvement of the state's competitiveness in attracting new
science and technology businesses.

o Create reasonable policies that attract and leverage private sector venture capital
investment.

Colorado: Governor's Innovation Council

The Colorado Promise states that the Governor will call on leaders from industry, government,
and academia to create a Governor's Council on Innovation and a Broadband Access
Infrastructure Council to evaluate strategies for spurring broadband access.

Because innovation relates hand-in-hand with the broader quest to spur the development of
broadband infrastructure throughout the state, the Broadband Infrastructure Task Force will be
a Working Group within the structure of the Innovation Council. In particular, one important
opportunity for the state is to use public sector communications needs as an anchor tenant for
driving the rollout of broadband infrastructure and broadband-based applications (say, tele-
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medicine) throughout the state. For public safety users in particular, a thoughtful strategy that
places its communications needs in a larger context and marshals the use of state and local
resources to invest in state-of-the-art networks promises considerable benefits, including
addressing the interoperability shortcomings that manifested themselves in the aftermath of
Columbine, 9/11, and Hurricane Katrina.
Missouri Technology Council
The Missouri Technology Council (MTC) was created by an act of the Missouri General
Assembly in 1994. The MTC is incorporated as a private, not-for-profit organization led by a
15-member board of directors, 11 of whom are appointed by the Governor. The MTC is
charged by law with being a focal point for creating better interface opportunities between
Missouri businesses and universities to solve technical and productivity issues and for
coordinating technology transfer opportunities. The MTC has since taken the initiative to
create a ‘strategic technology plan’ for the state of Missouri.
Delaware Science and Technology Council
The Delaware Science and Technology Council was established in June 2006 by an executive
order of Governor Ruth Ann Minner. The Council is charged with developing a statewide
science and technology strategic plan and is designed to act as a convener for various science
and technology advocates in the state.

The Delaware Science and Technology Council is staffed by the Office of Innovation and
Partnerships at the University of Delaware and is chaired by the lieutenant governor.

Private Sector Technology Councils
CONNECT, San Diego, California

CONNECT may be one of the most successful models of a private-sector technology council that
brings together the private sector and universities. CONNECT is a non-profit organization that
was formed in 1985 to create and sustain innovative and technology-based companies in the San
Diego area. Since its inception, CONNECT has assisted in the formation of over 2,000
companies.

In its most recent quarterly Innovation Report, CONNECT reports that in spite of the ongoing
economic recession, 66 new technology companies were formed in the San Diego region during
the first quarter of 2009, a 43% increase over the number created during Q1 in 2008.

CONNECT focuses on key objectives to help drive the San Diego regional innovation economy:
o Support for the areas research universities to help recruit and retain the best researchers

and secure increased federal funding for research;

Generate and protect intellectual property;

National and international partnerships to increase the region’s competitiveness;

Fosters substantive interaction between academic and industry leaders;

Secures and disseminates risk capital; and,

Recruits talented entrepreneurs, researchers and scientists.
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CONNECT has an active public policy and advocacy program to monitor activity in Washington
and Sacramento to assure that favorable public policy is enacted and that San Diego is well
represented for federal research funding opportunities.

True to its name, CONNECT aggressively works to connect research institutions, venture
capitalists, R&D departments of private companies, service providers, trade organizations, and
defense contractors to accelerate technology transfer and commercialization of research.
CONNECT has a large board of directors, 45 regular members with additional affiliate members.
The board includes representatives from research and education institutions, professional
services, industry, venture capital, affiliate members that represent chambers of commerce,
foundations, and other organizations.

CONNECT reaches out to both first-time entrepreneurs and well as serial entrepreneurs through
a variety of networking and recognition events. Their annual ‘Oscar’ event, the Most Innovative
New Product Awards, is a black tie event that brings focus and recognition to the region’s
innovation culture. A lecture series, ‘Frontiers in Science and Technology’ showcases ground-
breaking research in the region and the ‘Entrepreneur Hall of Fame Awards’ recognizes the
area’s entrepreneurial pioneers.

Connecticut Technology Council

The mission of the Connecticut Technology Council (CTC) is to build an interactive community
of innovators and their supporters to create a thriving economy, job growth, a global reputation
for entrepreneur support, and a lifestyle that attracts the best and the brightest people to
Connecticut, and retain the young people who have grown up in the state.

The CTC has an annual ‘Women of Technology’ awards program designed to recognize and
promote women in technology careers and has just launched a ‘Girls of Technology’ to
encourage more girls to pursue STEM (Science, Technology, Engineering, Mathematics) classes
in middle school.

CTC also has a unique focus on attracting and retaining entrepreneurial and technical talent and
is working to identify competitive advantages (and disadvantages) that Connecticut has when
attempting to attract and retain talent.

. Utah Technology Council

The Utah Technology Council (UTC) has become the essential business resource for life science
and high-tech companies seeking to achieve greater success. At its core, UTC exists to foster the
growth of the state’s 5,000 technology companies, ensure Utah develops the highest quality
workforce in the nation, and attract an ever-increasing array of funding. Members join UTC to
share insights with industry peers, counsel with government and academic leaders, and receive
help from professional service providers and funding resources.
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Among its list of accomplishments, the UTC lists the Utah Fund of Funds, successful lobbying
for the creation of the Utah Science, Technology and Research (USTAR) initiative, and it has
focused on increasing Utah’s educational requirements.

UTC hosts a variety of networking and educational events for members and sponsors the Annual
Hall of Fame event to honor individuals with Utah ties who have made global contributions to
the information technology and life science industries through new technology, innovation and
leadership.

UTC hosts successful ‘peer-to-peer’ networking events to bring professionals from technology
companies together for a brief presentation on a topic of interest, a group discussion, and
networking. These events are normally ‘members only’ events, but UTC is experimenting with
opening the events to the general public to increase awareness of the organization and to
generate more ‘buzz’ about technology innovation.
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