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EXECUTIVE SUMMARY

In January 2012, SRI International was contracted by
the Oklahoma Center for the Advancement of Science
and Technology (OCAST) to review and benchmark its
evaluation process and methodology, strategy for
communicating impacts, and position in the state’s
overall technology-based economic development
(TBED) ecosystem. SRI was engaged by OCAST in a
similar study in 2000 as the result of a mandate by
the Oklahoma legislature. SRI brings deep experience
in  program evaluation and technology-based
economic development in addition to our in-depth
historical knowledge of OCAST. This report, the final
in a three-report series, combines the first two
reports that addressed methods for measuring the
economic and other significant impacts of OCAST’s
programs (report 1) and OCAST’s strategies and
procedures for communicating those impacts to
stakeholders (report 2). The present report builds
upon these two reports, expanding SRI’'s overall
assessment to include OCAST’s fit in the state-wide
technology-based economic-development system.

In  comparing OCAST's impact on
Oklahoma’s economic development in
2012 with SRI’s findings in our similar
study of OCAST completed in 2000, our
overall impression is that the role of
OCAST programs in state economic
development, as well as its mission, are
better understood by stakeholders now
than in 2000. Accompanying this greater
continued  strong

understanding s
support for OCAST among stakeholder

groups, who overwhelmingly agreed
that OCAST is a key player in the state’s
economic development strategy and
that the state’s science and technology
capabilities would be much weaker
without OCAST.

SRI’s assessments of these topics are based on extensive document review, interviews with
OCAST stakeholders, reviews of seven benchmark states’ TBED organizations, and interviews

with benchmark-state representatives.

This Executive Summary follows the organization of the full

report: Invest, Evaluate,

Communicate. This framework reflects the primary questions OCAST asked SRI to address:
1. How effectively does the OCAST evaluation method collect program information?
2. How do OCAST’s evaluation methods compare with other states? How does OCAST
compare with other states in reporting evaluation findings?
3. Where does OCAST fit in the state’s technology-based economic development (TBED)

structure?

4. Considering the last five years of OCAST award data, do the agency’s programs support
TBED needs and the R&D infrastructure in Oklahoma?

These questions derive from three key issues that any state TBED organization must resolve: the
size and scope of the organization’s portfolio of investments intended to pay off in enhanced
economic development for the state; how to collect and analyze data intended to measure the
impact of the organization’s portfolio of investments; and how to communicate the resulting
impact measures to stakeholders, including the Oklahoma legislature.
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Figure ES-1. The Innovation Cycle

Invest: OCAST in the context of Oklahoma’s TBED structure

SRI’s stakeholder interviews showed that OCAST is regarded as a valuable asset to the Oklahoma
TBED community. In addition, SRI's benchmarking analysis of TBED organizations in seven
leading states found that many OCAST practices are consistent with those of the comparison
organizations. Like many state TBED organizations, OCAST has evolved over the years from
initially supporting targeted research at universities and companies to addressing a variety of
perceived weaknesses or gaps within the innovation cycle (see Figure ES-1). OCAST’s expansion
into new product commercialization and entrepreneurial support is also among current best
practices in TBED strategy.

One of the most important components of a competitive, dynamic and successful technology-
based economy is the strength of the networks and the degree of collaboration among the
various entities in the TBED ecosystem, which OCAST supports through its requirements for
collaboration. The one-stop shop aspect of OCAST was a strength cited by stakeholders. As one
stakeholder stated, “The strength of OCAST is that there is a single point of contact for a
company, and OCAST can walk them through it. OCAST directs traffic, so we aren’t running
people around.”

While some of OCAST’s programs may overlap those of other entities in the TBED ecosystem,
the overall scale of OCAST’s activities and its capacity to reach stakeholders in different parts of
the state are also important. Many of OCAST’s programs receive many more applications than
can be funded. This demand is an indicator of a gap in the availability of funding for higher risk
commercialization projects (as long as the quality remains high). Overwhelmingly, stakeholders
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interviewed by SRI stated that OCAST is a valuable asset in the state’s TBED community and that
Oklahoma’s science and technology community would be much weaker without the agency.

Stakeholder opinion that OCAST should focus on industries in which it has a clear competitive
advantage was widespread in the interviews. Current OCAST programs do focus on some
specific areas such as health science, plant science, and nanotechnology. Stakeholders said the
Health Science Research Program supports Oklahoma’s clear strength in life science/bioscience,
which is reflected in the medical university in Oklahoma City and its neighboring research park.
However, stakeholders also said there were industry clusters in Oklahoma they felt OCAST was
not supporting. Many mentioned the unmanned vehicles segment of the aerospace industry as
a possible missed opportunity for OCAST investment; as one said: “l wish that [OCAST] could
grow in the aerospace side; the business leaders and legislators are becoming more interested
in this.” Another said, “With the history of Oklahoma, | believe we ought to be doing more in the
space area.” Another potential OCAST investment opportunity cited by stakeholders was
support for information technology. Of course, more due diligence would need to be conducted
to assess if there are actual constraints to the growth of these sectors in which OCAST
investment could make a difference.

SRI asked stakeholders if they could identify any gaps in the state’s existing TBED ecosystem,
and if OCAST is the appropriate entity to attempt to fill those gaps. Most stakeholders said they
see no gaps other than the need for more funding for OCAST programs. If OCAST were to
receive more funding, stakeholders mentioned opportunities for OCAST programs unrelated to
cluster development, including support for major research equipment purchases that would be
shared across the state. Another stakeholder would like to see more recruitment of “high-tech
minds” to the state. Other stakeholders said OCAST should attract more federal dollars to the
region by focusing seed funding on projects that have the greatest potential for leveraging
federal funding.

Recommendation: prepare and periodically update a strategic plan

Many OCAST stakeholders interviewed for this project suggested that OCAST develop a more
strategic vision for its funding allocation decisions. As one said, “Many of these programs are
quite traditional — since many of them were formed when OCAST was created 20+ years ago,
but S&T, the economy, and the state are now in entirely different situations.” This is echoed in
calls for investment in existing Oklahoma industry clusters and in fields with the greatest
prospect of federal grants, for example, the Small Business Innovation Research (SBIR) Program.
A strategic plan should be based on an analysis of Oklahoma’s existing science and technology
skill set, information that stakeholders told us was lacking.

Evaluate: How and what to measure

OCAST is commended by many for its longstanding commitment to the evaluation of its
programs. Measuring impacts accurately and consistently is widely regarded as difficult, but
OCAST has been dedicated to systematic collection of impact data from program participants
despite these hurdles.
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OCAST impact data collection

OCAST collects impact data directly from awardees (typically principal investigators) in the Plant
Science Research program, Applied Research Support program, Small Business Research
Assistance (SBRA), Nanotechnology Applications Project program, and R&D Internship
Partnership program via surveys distributed to each recipient. The surveys are very similar
across the programs. Many of the questions are clear and seek unambiguous information (such
as number of patents awarded); however, there are also many questions that ask for
information that is unclear (such as the dollar value of patents awarded) when no definitions or
guidance are provided. The surveys contain many questions that were unclear to SRl as to
precisely what information was being sought and how that information was relevant to the
program. If a survey is returned with unexpectedly high or low impact numbers, an OCAST staff
member follows up with the respondent to verify the numbers. Beyond this, however, there is
no systematic effort to verify the accuracy of the survey data.

Impact data for the programs managed by OCAST’s partners i2E and the Oklahoma
Manufacturing Alliance (OMA) are collected by the partners themselves. i2E and OMA analyze
their own data and pass along their impact numbers to OCAST.

OCAST impact measurement

OCAST publishes impact metrics at both the program level and the aggregate level in its impact
reports. These impact reports are used to communicate with both the state legislature and the
general public. All reports contain case studies of award recipients. There is little consistency
from year to year, although dollar-based return on investment (ROI) measures are presented
along with a ratio of return on investment for each program and an aggregate for all OCAST
programs. OCAST’s partners i2E and the Oklahoma Manufacturing Alliance publish their own
impact reports that provide impact data on OCAST-funded programs. It is notable that i2E does
not generate ROl estimates based on these survey data; however, OCAST uses the i2E data to
generate its own ROl estimates. The Oklahoma Manufacturing Alliance’s 2010-2011 impact
report also does not provide ROI ratios.

Several stakeholders felt the major problem with ROI estimates is that many important program
impacts cannot be measured in dollar terms and/or occur long after an original award is made.
For example, many stakeholders valued collaborations among companies, universities, and
economic development agencies and broadly attributed these collaborations to OCAST
programs. Programs requiring collaboration between faculty members and companies are
sometimes a faculty member’s first introduction to the value of university-industry collaboration
in research. OCAST facilitates these connections, and companies benefit from the faculty
member’s expertise. In the internship program, participating companies benefit from the
training and mentoring of the intern by the faculty member. The intern learns from the
experience and may accept a job at that company and stay in Oklahoma, thereby reducing brain
drain.
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Figure ES-2. Recommended metrics grouped by programs across benchmark states.

Almost all the stakeholders SRI interviewed said anecdotal case examples are the most effective
way to show impact — especially if the examples are outside of Oklahoma City and Tulsa.
However, they also recognized this may be difficult because the number of OCAST awards is
small and the geographic distribution of awards — especially research awards — is highly skewed
toward urban areas and the comprehensive research universities. In addition, a few
stakeholders pointed out that many other state agencies report ROI, so that OCAST’s ROl can
get lost in the plethora of numbers.

OCAST’s metrics in context of benchmark states

Best practices of measuring results of TBED programs recommend that organizations focus on a
relatively few, clearly defined metrics. Many TBED officials recommended the set of metrics
summarized in Figure ES-2. For research and development grants, many suggest reporting the
federal research funds leveraged by the state investment and the number of graduate students
and faculty hired by collaborating companies. For later stage programs, many suggest jobs
created, sales revenues, and capital raised (especially from outside the state) — as well as how
these metrics have changed over time.

Seven benchmark states (Connecticut, Utah, Pennsylvania, Maine, Kentucky, Ohio, and Georgia)
were examined based on recommendations that they are doing an especially good job of
measuring the impact of state TBED programs and communicating the results to key
stakeholders, especially state legislatures. SRI interviewed the presidents, CEOs, and the
directors of communication of key TBED organizations in these seven benchmark states, and
reviewed the publications they distribute to the general public and state legislatures. The
resources and services provided by these state technology-based economic development
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entities vary widely. Some state organizations, such as Connecticut Innovations, do not provide
grants for research or support for SBIR applications. Other organizations, such as Utah’s USTAR
and the Georgia Research Alliance (GRA), focus mainly on attracting star researchers to the
state’s universities and funding researchers there.

The Metrics that Matter box summarizes the metrics SRI identified as effective and in common
use by benchmark states. At first glance these metrics seem clear and precise; however, each
metric needs to be clearly defined in survey instruments and in impact publications.

SRI’s analysis of the benchmarking states’ TBED .
program evaluation reports underscored the Metrics that Matter

uniqueness of Oklahoma’s virtually one-agency CapitaI/Commercialization
approach to funding public support for the

R&D/innovation cycle. If state funding exists for
research and development, programs in [ECHE[e]eFNeFEIL0)
benchmark states wusually are administered - PRYRTPE T T 129
through an agency (and funding source) separate
from later stage programs such as seed capital,
technology transfer, etc. The suggestion that
different impact metrics be used for R&D funding
and commercialization support is reflected in the
practices of the benchmarking states. Figure ES-2 BRME=l[SIEIRTHE (el o] (A ETH=le
shows several recommended metrics along with N o o RS TTTe [ ot it A alo ol d 4 o) ¢
the benchmark states that actually use each
metric. Although nearly all benchmark states use
federal money leveraged by state program |t AediilElEeI R EIIAA L SE SR
support as an impact metric, apparently no work for collaborating companies
benchmark states report the number of faculty
members or students that go on to work for a
company funded under a state-funded R&D program. However, most states use the
recommended metrics for capital/ commercialization programs.

Metrics

* Capital raised
* Changes over time

Research Metrics

collaborating companies

Although some of the benchmark states (CT, PA, KY, OH) use ROl measures occasionally, if not
annually, most do so only in aggregate form rather than for a range of different programs within
the scope of their funding. This yields a single measure that can be used to argue that one dollar
of state investment in the TBED organization yields multiple dollars of impact on the state
economy. This approach is generally considered effective in getting the attention of
stakeholders, especially legislators, and serves as a necessary element in the arsenal of
arguments used by other agencies competing for public funds. An ROl measure is always
supplemented by more detailed, quantitative impact measures that are specific to the
objectives of each program within the TBED agency’s portfolio, and thereby identify the basis for
each ROI presented. Several states employ input-output (I-O) models of the state to generate
information on the impact of the TBED agency’s investments on employment, tax revenues,
gross state product (GSP), change in personal income, and various other measures of economic
development. Dan Berglund of the State Science and Technology Institute (SSTI) observes that
measures such as increased tax revenues can be compelling to stakeholders, but others argue
that the multipliers used in such models have little credibility in some quarters.
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Despite the wide variety of metrics, there was widespread agreement in SRI’s interviews that
the most effective way to influence legislative bodies is a combination of single, “open the door”
measures such as aggregate ROl or increased tax revenues with more detailed impact measures
such as leverage on federal research funding, job creation (job retention data are viewed with
some skepticism), and venture financing attracted from outside the state; and case studies of
actual leverage and job creation.

Implications and recommendations for OCAST

To develop a more balanced scorecard that builds on current metrics, including ROI, SRI
recommends that OCAST seek a more balanced presentation that includes (1) a single,
“reasonable” ROI for all of OCAST that matches similar numbers in benchmark states, (2)
emphasis on the specific impact measures used (e.g., federal dollars leveraged, jobs created,
out-of-state-financing obtained, university-industry collaborative research projects initiated,
student internships with companies), and (3) case studies of high-payoff investments should
further improve OCAST’s already highly favorable perception among its stakeholders. The
impact measures collected by OCAST should support these goals.

Of the benchmark state survey instruments obtained by SRI to this point, nearly all were simpler
than OCAST’s survey, and they were similar to those used by i2E. OCAST’s current surveys of
their R&D-support and internship programs contain many items that are repeated across all
instruments, leading to clients facing items that are inapplicable, difficult to interpret, or time-
consuming to respond to conscientiously. SRI recommends future surveys be tailored to the
program surveyed and reflect the appropriate impact metrics OCAST has chosen. For example, if
OCAST will not be using jobs retained in its impact reports, the survey should not ask about jobs
retained. A shorter, more efficient survey will reduce the burden on respondents, increase
response rates, and improve the accuracy of responses.

OCAST staff pointed out to us they are now designing an online evaluation survey, which we
strongly encourage. An online impact survey can provide easily accessible guidance and some
internal checks. Such surveys also can provide definitions and examples of the impact measure
requested through pop-up boxes. In addition, the previous year’s responses can be presented
automatically to prevent double counting of impacts such as leveraged grants and to discourage
entering lasts year’s numbers for this year’s numbers.

Augmenting OCAST’s annual surveys with periodic — perhaps every five years — in-depth, multi-
year assessments that incorporate a variety of data sources and offer a range of impact
measures generated by different analytical methods (e.g., survey data, I-O analyses, interviews,
documented case studies, use of publicly available state economic data) would strengthen
OCAST'’s overall evaluation efforts. The combination of periodic third-party assessments and a
simplified and more reliable annual survey process would offer OCAST a strong mix of both
credible and effective impact measures.

Communicate: OCAST’s communication strategy

Following investment and impact evaluation, OCAST must communicate how Oklahoma’s TBED
programs serve the state and provide stakeholders with clear and convincing evidence of the
value of public investment to achieve a set of specific objectives. Many OCAST stakeholders and
leaders of TBED organizations in the benchmark states told SRI the most important objective of
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an impact communication strategy is to demonstrate to people across the state that OCAST can
benefit them, even if they live in rural parts of the state or do not manage a high-tech company.
The best way for OCAST to show stakeholders its programs can make their future better is to
communicate clear and compelling evidence about OCAST’s past performance and its programs
and services.

OCAST currently conveys its impact in a variety of ways that target different segments of
stakeholders. Forms of communication include print, radio, and hosting and sponsoring events,
including:
e OCAST’s annual Impact Report;
e Weekly radio show (Oklahoma Innovations);
e Newspaper articles;
e Legislative testimony and visits;
e Oklahoma Research Day;
e Oklahoma Science and Technology Month Dan Berglund, President and CEO
activities, including recognition of more than FESEEESEEEER e o A s e
1,400 middle school and high school students FNEES{)
each year for achievement in science and | \WESERIE 6!
technology;
e Rural Action Partnership Program; and
e  OCAST staff visits around the state.

“Over the years, OCAST has done a
good job on both measuring and
communicating its positive results.”

OCAST’s many methods of communication compare favorably with those in the benchmark
states. Although OCAST's staff does an impressive job of outreach, there are some challenges.

Challenges

Many Oklahomans lack an understanding of OCAST’s goals.

The wide variety of OCAST programs makes communicating OCAST’s goals and impacts
challenging. Stakeholders who know OCAST’s research and development programs may not
know about OCAST’s commercialization programs. In addition, even if someone is aware of the
full array of OCAST’s programs, he or she may not realize how these seemingly disparate
programs work together in a synergistic way to accomplish broad economic development goals.

OCAST’s partners are sometimes more visible than OCAST.

In SRI's conversations with stakeholders and review of OCAST documents, it became apparent
that communication opportunities through OCAST’s strategic partner organizations have been
underutilized. As one stakeholder noted, “Most folks don’t realize that the Oklahoma
Manufacturing Alliance is [connected to] OCAST; this is a missed opportunity to make it clear
that OCAST is helping rural Oklahomans.” In addition, other stakeholders mentioned that many
people are unaware of the connection between i2E and OCAST.

Reporting return on investment ratios (ROI) for OCAST programs is problematic.

Many OCAST stakeholders are unfamiliar with the concept of return on investment, especially
when presented as a single quantitative ratio with little material explaining its basis. Moreover,
large ROl numbers can invite skepticism and/or scrutiny, and a wide range of ROIs for different
OCAST programs reported side-by-side can invite threats to cut out any activities with relatively
low ratios. Furthermore, ROI ratios based on monetized data do not adequately communicate
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many important program impacts. The single ROl impact measure misses many important
program outcomes that have major economic significance but are not easily quantified.

Job creation and retention numbers are hard to measure, controversial, and are lagging
indicators.

OCAST currently collects and reports on jobs created and retained; however, the goal of TBED
investment is not to create jobs in the short term, but to catalyze development and to fill critical
funding gaps private market incentives can fail to fill. Not all program investments will create
jobs due to the very nature of TBED funding. In addition, if indeed jobs are created, they often
emerge only years after the public investment.

Oklahoma economic development agencies and OCAST are not as well aligned as they could
be.

Local economic development agencies are many entrepreneurs’ and businesses’ first stop, and
representatives of these agencies told SRI they do not have a solid understanding of OCAST’s
core services and capabilities.

Recommendations for communicating impact

Shift to a new set of metrics.

SRI recommends OCAST consider an approach that minimizes the use of single number return
on investment indicators, especially at the aggregate agency level, but instead use them
sparingly and cautiously for individual projects and programs for which there are clear and
transparent underlying cost and impact data. OCAST could explain a shift away from emphasis
on an aggregate ROI ratio to presenting a small set of impact metrics by arguing that doing so
increases the transparency of its program impact measures, thereby improving its overall
accountability to the legislature and the taxpayers. OCAST can also point to widespread use by
the benchmark states of a suite of metrics to capture TBED program impacts and to the
recommendations of the State Science and Technology Institute.

SRI advocates using leveraged, follow-on federal dollars attracted as the key impact metric for
OCAST research investments; this shows clearly the causal link between the initial investment
OCAST makes in a researcher or piece of equipment and the follow-on funding the researcher
subsequently attracts. For internships and applied research grants, SRI recommends tracking the
number of students receiving internships and faculty-company partnerships, their home
counties, the number of students or faculty hired by the Oklahoma companies at which they
interned or partnered, and the number who remain in state because of the job opportunities
revealed or connections made during their internship experience.

For companies and entrepreneurs, SRI recommends using measures of follow-on private
investment attracted and number of companies assisted (while also trying to keep track of
companies that have ceased operations). SRI also suggests publicizing the number of companies
assisted, the revenues of sales of products commercialized through these services, and the
follow-on private and federal investment in product commercialization. In addition, if tax
revenue impact estimates are used, SRI recommends presenting them in a very conservative
and transparent way.
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Communicate the value of R&D internships

SRI recommends that, in addition to notification of each recipient’s hometown newspaper,
OCAST also send a letter to each recipient’s legislator to let him/her know a constituent student
has won an OCAST R&D Internship. These interns come from all over the state, and state
representatives should know which companies and students OCAST is using state money to
support. Simple notification letters can start a word-of-mouth chain, and notices in recipients’
hometown papers can serve as an effective public communication tool.

Highlight partnerships with i2E and OMA

OCAST’s 2011 Impact Report describes the programs managed by i2E, but does not mention i2E
by name and describes OMA as if it is another OCAST-supported stand-alone program like the
research grant programs. Failing to emphasize clearly these partnerships (and the key role
played by OCAST support) may result in some misunderstanding in the public and the legislators’
minds about the nature and importance of the relationships. OCAST should highlight the value
of these partnerships in its impact reports and explain clearly how they generate public benefits.

Hold press events for awards

Hold more press events when OCAST awards are made, especially for programs managed by
OCAST'’s strategic partners. An OCAST press event would highlight OCAST’s role in all TBED
activities.

Provide context where possible

Focusing on single projects with easily verifiable high ROl ratios can provide continuity with
OCAST’s historical focus on large aggregate and program-specific ROIs, thus easing SRI’s
recommended transition to more transparent and nuanced use of ROl language and concepts.

Distribute the Impact Report and advertise programs widely

The annual Impact Report is easily distributed via email with no cost beyond the maintenance of

an email list. In addition, OCAST may want to consider a one-page document that can be
distributed to stakeholders to succinctly capture the agency’s mission, range of programs, and
highlights of recent success stories.
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INTRODUCTION

The goal of technology-based economic development (TBED) is to support the competitiveness
of existing industry sectors and to stimulate the emergence of new industry sectors based on
the adoption and commercialization of new technologies. TBED organizations play a critical role
in the innovative capacity of a region by creating connections and helping foster collaboration
between people with business ideas, people with technologies, and people with capital. TBED
organizations may also provide critical seed funding to startup companies and/or targeted R&D
or commercialization grants to universities. Companies and university researchers often are able
to leverage this state-supported funding to procure larger follow-on funding from private and
federal sources. Finally, TBED organizations may provide manufacturing extension and other
technical services or assist in targeted workforce training or internship programs that help local
companies identify human capital talent — one of the major pillars of corporate competitiveness.
Through these various mechanisms, TBED organizations support a variety of economic activity in
a region. The Oklahoma Center for the Advancement of Science and Technology (OCAST),
Oklahoma’s primary TBED organization, manages a range of programs whose objectives include
funding basic and applied research and development, stimulating new company formation, and
fostering technology transfer and commercialization.

Typically, TBED organizations such as OCAST evaluate the impact of their programs to help guide
internal program management decisions and to inform external policy decisions. Since the
overarching objective of TBED activities is to support sustainable, long-term, and higher-value
economic activity, state legislatures are keen to see the translation of the use of taxpayer dollars
into economic performance, as indicated by such measures as higher-wage jobs, increased sales
of products, new equity investments in companies, federal dollars attracted, and additional tax
revenues generated. However, the inputs TBED organizations provide and these kinds of
outcomes are not always immediately realized or directly connected. For example, a recent
Organization for Economic Co-operation and Development (OECD) study’ found that one of the
most important characteristics of strong innovation systems and competitive regional
economies such as Silicon Valley is the strength of the linkages among various entities such as
companies, universities, angel and venture capitalists, financial institutions, government actors,
etc. TBED organizations seek to catalyze and foster such connections through various programs
aimed at promoting collaboration or bringing various actors together to share information that
reveals common interests. Indeed, both corporate and regional economic success are
attributable to a multitude of factors, and desired effects often cannot easily be traced to
specific factors, inputs, or causes.

Because of the nature of TBED programs, it is not surprising a common problem for TBED
organizations is a weak understanding by the general public, legislators, and even some clients
about what TBED organizations actually do and how they stimulate and support regional
economic activity. This is especially true for OCAST because of the wide range of programs it
supports. Many clients benefitting from one type of service (such as seed funding) may be

! OECD, Clusters, Innovation and Entrepreneurship, Paris, France: OECD, 2009.
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unaware of OCAST’s support of basic and applied research, support for start-up and established
businesses, or programs to promote more efficient manufacturing processes. In addition, since
many of OCAST’s programs focus on the early stages of technology development and
commercialization life cycle, there may be a considerable time lag between OCAST investments
and their economic impacts (such as job creation) resulting in the connection being lost.

These and other challenges of TBED programs call for a carefully considered communication
strategy, especially for communicating credible and transparent evidence of program impacts
on the state’s economic development to stakeholders. Such a strategy should be designed to
address the following goals:
e Make stakeholders aware of the organization’s services and capabilities;
e Show principal stakeholders and taxpayers how programs have actually benefitted
them; and
e Garner sufficient support from the citizenry and their legislative representatives to
generate continuing, stable financial and political support.

In January 2012, SRI International was contracted by OCAST to review and benchmark its
evaluation process and methodology, strategy for communicating impacts, and position in the
state’s overall technology-based economic development (TBED) ecosystem. SRl was engaged by
OCAST in a similar study in 2000 as the result of a mandate by the Oklahoma legislature. SRI
brings deep experience in program evaluation and technology-based economic development in
addition to our in-depth historical knowledge of OCAST. SRI’s assessments are based on
extensive document review, interviews with OCAST stakeholders, reviews of seven benchmark
states’ TBED organizations, and interviews with their representatives.

The report addresses four questions OCAST posed to SRl for the study:

1. How effectively does the OCAST evaluation method collect program information?

2. How do OCAST’s evaluation methods compare with other states? How does OCAST
compare with other states in the reporting of their evaluation findings?

3. Where does OCAST fit in the state’s technology-based economic development (TBED)
structure?

4. Considering the last five years of OCAST award data, do the agency’s programs support
TBED needs and the R&D infrastructure in Oklahoma?

These questions address three key issues that any state TBED organization must address: the
size and scope of the organization’s portfolio of investments intended to pay off in enhanced
economic development for the state; the need to collect and analyze data intended to measure
the impact of the organization’s portfolio of investments; and the strategy to be used to
communicate the resulting impact measures to stakeholders, especially the state legislature. In
short: Invest, Evaluate, Communicate — the titles for the three major sections of this report.

BACKGROUND

The Oklahoma Center for the Advancement of Science and Technology was established in 1987
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as the state’s lead agency for technology-based economic development. OCAST’s mandate is to
“expand and diversify Oklahoma’s economy and provide new and higher quality jobs for
Oklahomans” by encouraging “the development of new products, new processes and whole
new industries in Oklahoma.”?

OCAST is responsible for eleven programs, as illustrated in Figure 1. OCAST directly administers
awards focused both on basic and applied research support through the following:

e The Oklahoma Health Research program provides grants for health research;

e The Oklahoma Plant Science Research program provides grants for plant science
research;

e The Oklahoma Applied Research Support program provided grants on a variety of
subjects with significant potential for commercialization;

e The Nanotechnology Applications Project program provides for grants to apply
nanotechnology;

e The R&D Internship Partnerships program provides grants that place university students
in companies through a collaboration between faculty representative(s) and the
company;

e The Small Business Research Assistance (SBRA) program provides grants for SBIR/STTR
application assistance.

Oklahoma Applied
Inventors Research Support
Assistance

Service

Oklahoma Health

Oklahoma Research
Manufacturing
Alliance
Oklahoma
Nanotechnology
R&D Intern Applications

Partnerships

Oklahoma Plant

Small Business Science
Research Research
Assistance
Oklahoma Oklahoma Technology
Nanotechnology Commercialization
Initiative Center
Oklahoma Manufacturing
Seed Capital Innovation
Fund

Figure 1. OCAST programs.

% Oklahoma Statue 74, Sections 5060.1a and 5060.2A
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OCAST supports the following activities through service contracts with the Oklahoma
Manufacturing Alliance (OMA), Oklahoma State University (OSU) and i2E:

The Inventors Assistance Service (OSU) provides assistance and training to inventors;

The Oklahoma Manufacturing Alliance (OMA) assists small- and medium-sized
manufacturers to successfully compete through modernization and efficiency;

The Technology Commercialization Center (i2E) assists start-up, advanced technology-
related companies by providing business development services such as feasibility
studies, marketing plans, business plans, and access to early stage risk capital;

The Manufacturing Innovation Fund (i2E) provides limited pre-seed financing for start-
up advanced technology firms that are in a development stage prior to full production;

The Seed Capital Fund (i2E) makes equity investments in early stage companies engaged
in the commercialization of promising new technologies in Oklahoma.
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INVEST: TECHNOLOGY-BASED ECONOMIC DEVELOPMENT

Sustained economic growth, through the increased production of goods and services by local
companies that are nationally and internationally competitive, is the source of higher incomes
for many Oklahomans. In any given economy, there are some large “pillar” industries that
employ a significant number of people, some emerging industries that employ a much smaller
number of people but may be growing relatively rapidly, and some declining industries that are
shedding workers at a more or less rapid pace. Economic development seeks to catalyze
commercial activity in new industries by supporting the emergence of home-grown companies;
in existing industries through initiatives that strengthen these industries’ workforce and
productivity; and in both emerging and existing industries by attracting companies from outside
the state that will deepen the industry and make the industry more competitive overall.

Technology-based economic development is a subset of a state’s larger economic development
portfolio. The objective of technology-based economic development is to support the
competitiveness of new and existing industry sectors based on the adoption and
commercialization of new technologies. In Oklahoma’s case, these would include industries such
as advanced manufacturing, biomedicine, agriculture, and oil and gas. For more than 30 years,
state governments have been using science and technology funding as an economic
development tool. Targeted funding can position universities to attract more federal research
dollars in key fields. In the private sector, the adoption and commercialization of new
technologies by companies is an important driver of innovation, and it is recognized that
“innovation and a skilled labor force appear to make a big difference in explaining why some
states have grown more than others.”?

According to Innovation America: Investing in Innovation, the factors behind the push for states’
TBED programs include:
e The rise of knowledge economies, where a majority of workers are employed in
jobs where they use their heads more than their hands;
e The public desire for cures to illnesses that plague millions, such as Alzheimer’s,
diabetes and cancer;
e The rapid emergence of new markets in areas such as alternative energy; and
e The realization that every industry — not just high tech and biotech — needs to
innovate in order to compete in the global marketplace. *

Today, nearly all states have some sort of technology-based economic development program. In
some states the programs are part of the suite of economic development programs funded
through existing state agencies. Oklahoma has created and funded collaborative partnerships
with private and non-profit organizations to implement the OCAST portfolio of programs.

® Federal Reserve Bank of Cleveland, 2005 Annual Report: Alternated States: A Perspective on 75 years of
State Income Growth, Federal Reserve Bank of Cleveland: Cleveland, 2005.
* National Governors Association and Pew Center on the States, Investing in Innovation, 2007.
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Figure 2. Continuum of technology-based economic development. Based on Innovation America.

OCAST has implemented science and technology research and development programs since its
creation in 1987. Its current mission statement echoes the goals of other TBED organizations: to
foster innovation in existing and developing businesses by:
e Supporting basic and applied research;
e Facilitating technology transfer between research laboratories and businesses;
e Providing seed capital for innovative firms in the development of new products or
services; and
e Helping Oklahoma’s small and medium-sized manufacturing firms become more
competitive through increased productivity and modernization.”

Many state TBED organizations like OCAST have evolved over the years from initially supporting
targeted research at universities and companies to addressing a variety of perceived
weaknesses or gaps within the innovation

cycle (see Figure 2). In the early 21* century, .
states have focused their support on creating Highly educated people, great

industry clusters around complementary [l &S Tal= el ale Ral=dal el d 45 el ¢
A LIl interaction...come into being as a

critical masses of talent, technology, and
capital for sustaining and growing future resu,tofwe” t:houqhtOUtand

economies.® The success of this focus is
echoed in the Innovation America guidelines: -Innovation America
One of the most successful approaches for

> Oklahoma Center for the Advancement of Science and Technology, Fiscal Year 2012 Business Plan.,
2011.
® Plosila, ibid.
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states involved in funding R&D has been to target groups of companies and research institutions
that are highly concentrated in a state and can feed off one another to become more productive
and globally competitive.’

OCAST’s place in Oklahoma’s TBED ecosystem

SRI’s benchmarking of other state technology-based economic development programs shows
the variety of programs supported by these agencies runs the innovation continuum, from
initiatives to bring risk capital to early-stage technology companies to worker training and
applied R&D grants to enhance the competitiveness of existing technology companies. However,
OCAST, like other state TBED agencies, is not a lone player in the state’s TBED ecosystem. A
state’s TBED ecosystem typically involves a variety of entities including community colleges and
universities, departments of commerce, departments of labor, government labs and
independent research institutes, manufacturing extension agencies, incubators, angel investors,
venture capitalists, etc. Oklahoma has a number of state agencies and organizations that work in
technology-based economic development, including:

e The Oklahoma Department of Commerce offers a number of tax incentives to
technology companies that create jobs with higher-than-average wages (e.g., the
Oklahoma Quality Jobs and 21" Century Oklahoma Quality Jobs Programs, the
Aerospace Industry Engineer Work Force Tax Credit, etc.), as well as incentives to
increase risk capital investment in early-stage companies (e.g., Venture Capital Tax
Credit).? These programs aim to spur technology company relocation or expansion
within Oklahoma.

e The Oklahoma Department of Labor supports workforce-training programs and
competitive grants are available from the U.S. Department of Labor to support training
programs targeted to specific industries.

e The Greater Oklahoma City Chamber also promotes TBED though recruitment of new
business and high-quality jobs to Oklahoma City particularly focused on the areas of
aviation and aerospace, biotechnology, energy and logistics. The chamber is funded
mainly through membership fees.?

e Oklahoma has a number of foundations that fund research in select areas, such as the
Oklahoma Medical Research Foundation, the Presbyterian Health Foundation, and the
Samuel Roberts Noble Foundation.

e The Oklahoma Manufacturing Alliance is a not-for-profit corporation that offers
manufacturing extension services, technical assistance for new product development,
and workforce training to local manufacturing companies.

e The Oklahoma Capital Investment Board is a fund of funds that aims to launch
Oklahomans as venture capitalists and to attract venture funds from outside the state.

e i2E is a private, not-for-profit corporation that supports startup companies based on
proprietary technologies through the provision of seed capital, angel funding, and
venture funding.

’ National Governors Association and Pew Center on the States, ibid.

8 Oklahoma Department of Commerce, 2011 Oklahoma Incentives and Tax Guide, 2012,
http://www.okcommerce.gov/Libraries/Documents/2011-Oklahoma-Business-Incenti 170.pdf
(accessed 8 March 2012); stakeholder interviews.

® Greater Oklahoma City Chamber of Commerce, http://www.okcchamber.com.
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e The Oklahoma Innovation Institute is a non-profit entity that offers some
entrepreneurship programs and grants in the Tulsa region.™

e Universities are important players in the TBED ecosystem from both a workforce
perspective, as well as from an applied research/tech transfer/idea generation point-of-
view.

e Community colleges are important vehicles for providing targeted industry-specific
skills. One example is the Aviation Science Institute at the Oklahoma City Community
College, which supports workforce development in the state’s aerospace industry.

e Oklahoma CareerTech is a vital component of workforce development that supports
innovation.

One of the most important components of a competitive, dynamic, and successful technology-
based economy is the strength of the networks and the degree of collaboration among the
various entities in the TBED ecosystem. Stakeholders cite a major strength of OCAST is its role as
an integrator of network. As one stakeholder stated, “The strength of OCAST is that there is a
single point of contact for a company, and OCAST can walk them through it. OCAST directs
traffic, so we aren’t running people around.”

OCAST incentivizes collaboration among ov [OCA 0 qaive ao o

other organizations by requiring research

collaboration (e.g., industry-university) as a : ‘ S -
criterion of the grant. In addition, OCAST | & 4=AAs crta = =
encourages and supports collaborations | BleIBFIB)=IaTe ent of Defensef goe
through its sponsorship of events such as |© 7722 gra an ca o 0 ae

Oklahoma Research Day and other meetings. |
Stakeholders praised OCAST for bringing
different businesses together as well as
business and universities. OCAST also
informally provides match making between -Stakeholder on OCAST strengths
businesses due to its knowledge of the
science and technology resources in the state.

While some of OCAST’s programs overlap those of other entities in the TBED ecosystem, the
overall scale of activities and the capacity to reach stakeholders in different parts of the state
are also important. For example, both OCAST and EDGE fund commercialization support;
however, stakeholders told SRI that EDGE awards tend to be much larger than OCAST’s awards
and only a handful of awards are made each year.!' Many of OCAST’s programs receive many
more applications than can be funded. This demand is an indicator of a gap in the availability of
funding for higher risk commercialization projects (as long as the quality remains high).
Overwhelmingly, stakeholders interviewed by SRI stated OCAST was a valuable asset in the
state’s TBED community and Oklahoma’s science and technology community would be much
weaker without the agency.

1% Oklahoma Innovation Institute, http://oklahomainnovationinstitute.com/ (accessed 22 March 2012).
" The EDGE endowment was emptied on May 23, 2012 by the Oklahoma Legislature (see Krehbiel, Randy.
“Budget shortage eats $170M fund.” Tulsa World. 23 May 2012).
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Oklahoma TBED needs and the R&D infrastructure

One school of thought about TBED funding is to spread state money around to many projects in
order to play the odds. The opposite school of thought is that, when faced with a limited
amount of resources, one should focus the money on state strengths. SRI heard both
philosophies from stakeholders. Some said OCAST should spread the money out much like they
do now because from sheer statistics it is better to spread the money all about. However, many
echoed the stakeholder who said Oklahoma is a state with limited resources and people are
asking if it would be better to consolidate those efforts on agreed upon areas.

Innovation America: Investing in Innovation spells out the theme of focused development that
was echoed through stakeholder interviews, the TBED literature, and the national TBED
community: “Spending lots of state money on research doesn’t translate automatically into
economic benefits — but smart spending optimizes the chance of success... But it is clear what
smart spending is not. A scattershot approach, for example, simply diffuses opportunities.
Investments that don’t link to a state’s needs and its industry strengths will lack momentum.”*?
Successful TBED investments have occurred when states have targeted R&D funding to specific
research and industry areas in which the state already has some core strengths and competitive
advantage on which to build.

The previously cited stakeholder opinion that OCAST should focus on industries in which it has a
clear competitive advantage was widespread in the interviews. Current OCAST programs do
focus on some specific areas such as health science, plant science, and nanotechnology.
Stakeholders said the health science research program supports Oklahoma’s clear strength in
life science/bioscience, which is reflected in the medic