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2007 Maine Innovation Index

INTRODUCTION & SUMMARY

Maine’s economy has expanded from its traditional bases of forestry, fishing, agriculture, tourism and manufac-
turing to include an increasing influence from business, financial and health services; information technologies,
biomedical technologies, advanced materials, aquaculture, and advanced manufacturing. Furthermore, Maine’s
economy like the global economy is becoming increasingly driven by entities and individuals that operate at innova-
tive crossroads of these sectors. Maine’s future success in growing its economic base and increasing the standard of
living of its people lies in the ability of its companies, workers, and citizens to foster this innovation

The Council of Competitiveness through its National Innovation Initiative describes innovation as the “intersection
of invention and insight, leading to the creation of social and economic value”'. The importance of innovation in
driving Maine’ future economic growth can not be overstated. According to the Council of Competitiveness inno-
vation is “the single most important factor in determining America’s success through the 21st Century. It will drive
productivity, standard of living, and leadership in the global economy’.

The Office of Innovation (OOI) was established within the Department of Economic and Community Development
to advance Maine’s economic well-being and expand employment opportunities by encouraging and coordinating
the State’s R&D activities and fostering collaboration among its higher educational and nonprofit research institu-
tions and the business community. It is the responsibility of OOI to regularly plan for and report on progress made
by the State in these regards.

Maine’s Innovation Index 2007 is a compilation of 24 indicators measuring Maine’s economic capacity and prog-
ress toward competing in an innovation-driven economy. The indicators are organized into five categories repre-
senting key components of an innovation-based economy:

* Research and Development Capacity
* Innovation Capacity

e Employment & Output Capacity

* Education Capacity

e Connectivity Capacity

Research and Development Capacity — Research forms the basis for the successful development of new products,
processes and services. The section on research and development (R&D) capacity provides measures of the dollar
amount of R&D performance in the state as a percent of gross state product. The measures capture performance
(as measured by spending) by the various types of entities engaged in R&D, including industry, academic institu-
tions, and not-for-profit laboratories. Additionally, R&D contributions by the federal government and the state are
considered within the R&D capacity section.

Innovation Capacity — Innovation is the continuous process of generating and applying new ideas that lead to
commercialization of new products, processes and services. It is this commercialization process that leads to the
creation of new jobs and ultimately increased wealth throughout the state. The innovation capacity section of this
report assesses Maine’s potential for generating innovation by measuring grants obtained through the Federal Small
Business Innovation Research program, venture capital attracted, and patents issued.
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Employment & Output Capacity — The depth and breadth of Maine’s highly skilled workforce is perhaps the
most important indicator of our ability to grow and sustain an innovation-driven economy. For Maine to remain
competitive in today’s marketplace we need to assure that technology and research-intensive businesses and institu-
tions have a thick labor market of skilled and highly educated workers. With a skilled and knowledge driven labor
market Maine can improve its ultimate economic outcomes: gross state product and per capita income. This sec-
tion includes the measures of high technology employment and business establishments, science and engineering
occupations and PhD’s in the workforce, gross state product, and per capita income.

Education Capacity — Maine’s economic future will depend heavily on the quality of today’s education systems.
Since knowledge is the raw material of innovation, our education systems must produce students capable of orga-
nizing and analyzing information, communicating effectively, and operating in both collaborative and independent
settings. As a state, our success relies on our ability to increase access to a quality, life-long education system for all
Maine residents. Over the long-term, it is our education capacity that will serve as the foundation for our employ-
ment capacity. Furthermore, technology and innovation based businesses rely on workers with solid foundations in
math and science as well as advanced knowledge in science and engineering fields. The education capacity section
includes the indicators of science and math skills of 8th grade students, the chance for college by age 19, science and
engineering graduate enrollments and degrees awarded, and the percent of population 25 and older with bachelor’s
degree or more.

Connectivity Capacity — The development and deployment of information technology (IT) has profoundly im-
pacted the way we access and use information, and is defining the way we learn, work, and communicate. The sec-
tion on connectivity capacity measures Maine’s ability to provide IT infrastructure to enable businesses, educators,
students and citizens to easily access information. Connectivity capacity indicators include high-speed Internet
access, household Internet connectivity, and K-12 students per Internet connected classroom computer.

Within each capacity area there are two types of indicators. The first measures the relative strength of the “raw
materials” essential to the growth of Maine’s innovation economy. Examples include: R&D spending, education
attainment, venture capital investments, and Internet connectivity — all necessary inputs that serve as the founda-
tion for innovation-based economic growth. The second type of indicator assesses the performance of Maine’s
innovation-driven economic growth by measuring key outputs and products. Examples include: patents issued,
technology-business establishments, and technology employment. These indicators tell us how Maine’s innovation
economy is performing and the degree to which inputs are leading to desired outputs and outcomes. In addition to
the 24 key indicators, related sub-indicators further describe Maine’s performance in growing and sustaining the
innovation economy.

In order to assess Maine’s performance on the indicators relative to other states and regions, the data for Maine is
compared with data for relevant comparison, or reference groups. The reference groups are the U.S. as a whole,
the New England states, and the states that are included in the Experimental Program to Stimulate Competitive
Research (EPSCoR).> The comparison with the U.S. provides the benchmark most commonly used by similar stud-
ies that measure a state’s performance. The comparison with the New England states allows for an assessment of
how well Maine is doing relative to the state’s geographic neighbors with whom Maine competes for innovation
resources and industry. The comparison with EPSCoR states provides the most analytically sound benchmark be-
cause it compares Maine to states that are similar in terms of their historical performance on R&D indicators. Most
of the EPSCoR states are rural and lack a high concentration of industry and related innovation resources.

Table 1 presents a summary of Maine’s performance for the 24 primary innovation indicators. It is important to
note that for some of the indicators, data for the reference group comparisons and five-year trends is not available.
The indictors presented are not meant to be the sole-source, definitive assessment of whether Maine is succeeding
in building and sustaining an innovation economy. Like all states, Maine has areas that represent strengths or assets
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that will serve as the building blocks for the future economy. It also has areas requiring improvement in order for
the state to foster innovation, leading to commercialization and economic growth. In many of these areas Maine
has made significant progress in the last five years. However, it is clear from several of the indicators that more
needs to be done.

Existing areas of strength for Maine in building and sustaining an innovation driven economy — The following are in-
dicators for which Maine’s performance ranks it within the top 20 states in the latest year for which data is available:

Not-for-Profit Laboratory R&D Performance
SBIR/STTR Funding

Math Skills of 8th Grade Students

Science Skills of 8th Grade Students
Household Connectivity

Classroom Connectivity

Areas in which Maine showed improvement during the last five years in building and sustaining an innovation
driven economy — The following are indicators for which Maine experienced a trend of improvement during the
last five years:

Total R&D Performance

Academic R&D Performance

Not-for-Profit Laboratory R&D Performance
SBIR/STTR Funding

High Technology Business Establishments — % Change
Gross State Product — % Change

Per Capita Income

Science and Engineering Graduate Enrollments
Science and Engineering Degrees Awarded

Education Attainment — % of Population 25 and Older with Bachelor’s Degree or More
Household Connectivity

High Speed Internet Access

Classroom Connectivity

Areas in which Maine outperforms its EPSCoR peers - Success in economic development does not occur overnight,
and Maine, building from a position well behind other states, still has a way to go to successfully compete with the
top tier states. However, in several indicators, Maine outperforms its peer states as defined by the EPSCoR pro-
gram. The following are indicators for which Maine’s performance exceeds the EPSCoR states as a whole in the
latest year for which data is available:

Not-for-Profit Laboratory R&D Performance
SBIR/STTR Funding

Ph.D. Scientists and Engineers in the Labor Force
Per Capita Income

Science Skills of 8th Grade Students

Maine Office of Innovation * www.maineinnovation.com v
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= Science and Engineering Degrees Awarded

* Education Attainment — % of Population 25 and Older with Bachelor’s Degree or More
* Household Connectivity

= High Speed Internet Access

¢ Classroom Connectivity

Existing areas requiring improvement for Maine in building and sustaining an innovation driven economy - The
following are indicators for which Maine’s performance ranks it within the bottom 20 states in the latest year for
which data is available:

* Total R&D Performance

* Industry R&D Performance

» Academic R&D Performance

* Federal R&D Obligations

* Venture Capital Investments

 Patents Issued

* High Technology Business Establishments — % Change
* S&E Occupations in the Workforce

* Gross State Product — % Change

* Per Capita Income

« Science and Engineering Graduate Enrollments
* Science and Engineering Degrees Awarded

* Education Attainment — % of Population 25 and Older with Bachelor’s Degree or More

Vi Maine Office of Innovation ® www.maineinnovation.com
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TABLE 1- MAINE INNOVATION INDEX 2007 - INDICATOR PERFORMANCE SUMMARY

INDICATOR

RESEARCH AND DEVELOPMENT CAPACITY

Maine 1-Year
Trend

Maine 5-Year
Trend

Maine
Compared to
EPSCoR
Most Current
Year

Maine Latest
Year National
Rank 1-51 with
1=Dbest; (year)

EMPLOYMENT & OUTPUT CAPACITY

Total R&D Performance NP 'f W 45 (2003)
Industry R&D Performance N7 N7 J 40 (2003)
Academic R&D Performance h N Y 48 (2004)
Not-for-Profit Laboratory R&D Performance N7 ‘) t 3 (2003)
Federal R&D Obligations + e b 39 (2003)
State R&D Investments o+ Y N/A N/A
INNOVATION CAPACITY

SBIR/STTR Funding 15 (2004)
Venture Capital Investments N7 & 43 (2005)
Patents Issued N > 38 (2005)

High Technology Employment - % Change 0\ ¥ N2 26 (2005)
High Technology Business Establishments -

% Change t D N 44 (2005)
S&E Occupations in the Workforce N/A N/A 1% 46 (2003)
Ph.D. Scientists and Engineers in the Labor L

Force 0 4 0 29 (2003)
Gross State Product - % Change N 1‘ 47 (2005)
Per Capita Income A [ 2\ 38 (2005)
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TABLE 1- MAINE INNOVATION INDEX 2007 — INDICATOR PERFORMANCE SUMMARY

Maine i
. : Compared to y am; t?teStI
Maine 1-Year | Maine 5-Year ear Nationa
INDICATOR Trend Trend " EPSCOR | pank 1-51 with
ost Current
v 1=best; (year)
ear

EDUCATION CAPACITY
Math Skills of 8th Grade Students N/A © & 20 (2005)
Science Skills of 8th Grade Students N/A > N 8 (2005)
Higher Education Enrollment among Young
People — Chance for College by Age 19 M v v 29 (2004)
Science and Engineering Graduate ,
Enroliments (o v o1 (2004)
Science and Engineering Degrees Awarded N () A 32 (2004)
Education Attainment - % of Population 25
and Older with Bachelor’'s Degree or More 0 O O 38 (2009)
CONNECTIVITY CAPACITY
Household Connectivity N N () 15 (2003)
High Speed Internet Access 2\ T () 27 (2006)
Classroom Connectivity () () () 2 (2005)

Ranking is among all states plus District of Columbia, 1-561 with 1=best. Latest year is in parentheses.

Key: N = Improving Trend or Higher
o= Decreasing or Lower
&> = No Change or Equal
N/A = Not Applicable or Data Not Available

I
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Endnotes

'Tnnovate America, Council of Competitiveness, 2004

’see endnote 1

JEPSCoR focuses on those states that have historically received lesser amounts of federal R&D funding and have
demonstrated a commitment to develop their research bases and to improve the quality of science and engineering
research conducted at their universities and colleges. The program currently operates in 23 states: Alabama, Alaska,
Arkansas, Delaware, Hawaii, Idaho, Kansas, Kentucky, Louisiana, Maine, Mississippi, Montana, Nebraska, Nevada,
New Mexico, North Dakota, Oklahoma, South Carolina, South Dakota, Tennessee, Vermont, West Virginia, and Wyo-
ming, as well as the Commonwealth of Puerto Rico and the U.S. Virgin Islands. This description is from the EPSCoR

Web site at: http://www.ehr.nsf.gov/epscor/start.cfm.
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indicators:

— Total R&D Performance

— Industry R&D Performance

— Academic R&D Performance

— Not-for-Profit Laboratory R&D Performance
— Federal R&D Obligations

— State R&D Investments

RESEARCH & DEVELOPMENT CAPACITY
OVERVIEW

Research and development (R&D) is a driving force in economic growth. It fuels innovation that leads to new
products and services, new industries, new jobs and ultimately an improved quality of life. R&D activity also
attracts and supports a highly educated and skilled workforce.

While Maine made progress on building R&D capacity and performance in the late 1990’s and early 2000’s, the
State appears on the verge of losing ground. In 2003 Maine ranked 45th among all states in total R&D as a per-
cent of gross state product (GSP). This was the same as its ranking in 1999. In terms of R&D performance by
sector, while Maine ranks high in not-for-profit R&D nationally, it ranks low in terms of industry and academic
R&D.

In the mid-1990’s through 2003-04 annual state investments in R&D grew to $61 million. After 2003-04 Maine
state investments in R&D receded to annual levels between $20 and $35 million. The data indicates that it may
be time for Maine to once again “prime the pump” to foster R&D growth particularly in order to further stimulate
industry based R&D and innovation.

Most of the R&D performance indicators in this section are expressed as a percentage of GSP. This provides a mea-
sure of both the intensity of R&D in the state (How much is occurring?) and the importance of R&D to the economy
(What is its impact?). GSP is also the most accurate way of comparing R&D investments in Maine to other states
and the nation. In order to assess Maine’s performance relative to other geographic areas, the R&D indicators in
this section are presented in comparison to three reference groups. They are the U.S. as a whole, New England, and
states that are part of The Experimental Program to Stimulate Competitive Research (EPSCoR).

These indicators attempt to present the most complete picture of R&D funding in Maine, but they are limited by
the availability of data. For example, nationwide data on state investments in R&D are not available; likewise,
figures for R&D spending by not-for-profit laboratories reflect only their federal sources of funding.

Maine Office of Innovation ¢ www.maineinnovation.com i
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— performance summary —

Maine 1-Year Trend v
Total R&D Performance Whsine Bfear Trand #
Maine Compared to EPSCoR W
Maine's National Ranking 45

Summary

Between 1993 and 2002, Maine made progress in narrowing the gap in total R&D performance in relation to the
U.S. and EPSCoR reference groups. In 1993 Maine’s total R&D performance represented 0.46 percent of the
State’s gross state product (GSP) compared to 2.57 percent for the U.S., 3.71 percent for New England, and 1.18
percent for the EPSCoR states. In 2002, total R&D performance in Maine represented 1.11 percent of GSP com-
pared to 2.46 percent for the U.S., 4.22 percent for New England, and 1.49 percent for the EPSCoR states. In 2003
Maine lost ground on total R&D performance and fell to a level of 0.93 percent of GSP compared to 2.55 percent
for the U.S., 4.31 percent for New England, and 1.53 percent for the EPSCoR states.

Total R&D Spending as a Percent of Gross State Product — 1993-2003

5.000%
4.500%
4.000%
a 3.500%
7]
(U
Yo
© 3.000%
X
© 4*-—__\
@ 2500% | $————t——® ° ~—
a =4#=United States (Total)
g 2.000% =#=Maine
.g =#=New England (Total)
F 1.500% EPSCoR (Total)
1.000% ﬁ
0.500% —./ x
0.000%

1993 1995 1997 1998 1999 2000 2002 2003

Note: From 1997-2000 & 2002-2003 chart portrays one-year increments; all other years are in two-year increments.

Why This Is Significant

An innovation economy requires investments in research and development by government, industry, not-for-profit
laboratories and academia. This indicator is the most comprehensive measure of R&D capacity in Maine and cap-
tures all available sources of data. Expressing R&D expenditures as a percent of gross state product measures both
the impact of R&D on the economy and the intensity of R&D that is occurring.

Maine Office of Innovation ¢ www.maineinnovation.com 3
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TOTAL R&D PERFORMANCE

Related

In 2003, total R&D performed reached $372 million in Maine. This represented a decrease of 13 percent from the
2002 level of $429 million. However during the five-year period between 1999 and 2003, Maine outpaced total
R&D growth of the reference groups. Between 1999 and 2003 total R&D performed in Maine increased 65.6 per-
cent compared to 14.0 percent for the U.S. as a whole, 31.4 percent in New England, and 46.9 percent, among the
EPSCoR states.

Total R&D Spending in Maine — 1993-2003
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100,000 -
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Note: From 1997-2000 & 2002-2003 chart portrays one-year increments; all other years are in two-year increments.

In terms of the sectors contributing to R&D performance, Maine has a higher percentage of R&D being performed
by the not for profit sector than any of the reference groups. Out of R&D performed by the three major sectors
(industry, academic, and not for profit) in 2003, 20.9 percent of R&D performed was by the not for profit sector
in Maine. This compares to 2.2 percent in the U.S. as a whole, 6.0 percent among New England states, and 2.4
percent among EPSCoR states. In contrast however in 2003, Maine had a lower percentage of industry R&D being
performed among the three major performance sectors with a level of 57.5 percent compared to 81.4 percent for the
U.S., 82.0 percent for New England states, and 64.4 percent for the EPSCoR states as a whole.
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TOTAL R&D PERFORMANCE

R&D by Performance Sector — 2003

100%
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Note: not for profit includes only that which is federally funded and therefore the contribution by this sector is understated

Sources

Total R&D spending' is from National Science Foundation/Division of Science Resources Statistics; National Pat-
terns of R&D Resources 2002 & 2004 Data Updates, derived from four NSF surveys: Survey of Industrial R&D;
Survey of R&D Expenditures at Universities and Colleges, Survey of Federal Funds for R&D, and Survey of R&D
Funding and Performance by Nonprofit Organizations; http://www.nsf.gov/statistics. Gross State Product is from
Bureau of Economic Analysis, U.S. Department of Commerce, 1980-1996 data; and Accelerated Estimates for 2005
and Revised Estimates for 1997-2004; http://www.bea.gov/bea/regional/gsp.htm; 1997-2005 is based on NAICS
while 1980-1996 is based on SIC industry classification.
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— performance summary —

Maine 1-Year Trend ¥
Industry R&D Performance Maine 5-Year Trend \?

Maine Compared to EPSCoR W
Maine's National Ranking 40

Summary

In 2003, industry R&D in Maine represented 0.50 percent of gross state product (GSP). Between 1997 and 2000
Maine had experienced increases in this indicator relative to the other EPSCoR states; however, Maine has since
fallen below the EPSCoR states average and still lags behind New England and the nation as a whole. In 2003, as a
percent of GSP, industry performed R&D equaled 1.82 in the U.S., 3.26 percent in New England, and 0.67 percent
among all EPSCoR states combined.

Industry R&D Spending as a Percent of GSP — 1995-2003
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Note: From 1997 on chart portrays one-year increments; prior to 1997 data is in two-year increments.

Why This Is Significant

This indicator measures Maine’s private sector investments in innovation. Since industry R&D comprises the vast
majority of the nation’s total R&D investments, R&D by this sector is integral to growing the state’s R&D capacity.
Industry R&D drives state economic growth by creating high paying jobs for the performance of R&D, increasing
productivity, and generating commercialization of new products and services. Industry R&D is particularly im-
portant for transforming and growing Maine’s economy which has been historically reliant on traditional, natural
resource-based industries. R&D can both strengthen these industries as well as create opportunities for new indus-
tries in the state. In 2003 Maine industry R&D performed equaled $200 million, a decrease of 20% from the 2002
level of $250 million.

Maine Office of Innovation ¢ www.maineinnovation.com 7



2007 Maine Innovation Index | Research & Development Capacity

INDUSTRY R&D PERFORMANCE

Industry R&D Spending in Maine — 1995-2003
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Related

In 2003, industry R&D in Maine represented 53.8 percent of total R&D performed compared to 71.4 percent in the
nation as a whole, 75.7 percent among New England states combined, and 43.6 percent among EPSCoR states.

Industry R&D as a Percent of Total R&D Performed — 2002 & 2003
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INDUSTRY R&D PERFORMANCE

Sources

Industry R&D performance is from National Science Foundation/Division of Science Resources Statistics, Survey
of Industrial Research and Development: 2001 and 2002, 2002-2003 forthcoming; http://www.nsf.gov/statistics.
Gross State Product is from Bureau of Economic Analysis, U.S. Department of Commerce, 1980-1996 data; and
Accelerated Estimates for 2005 and Revised Estimates for 1997-2004; http://www.bea.gov/bea/regional/gsp.htm;
1997-2005 is based on NAICS while 1980-1996 is based on SIC industry classification.
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= performance summary —

] Maine 1-Year Trend N
Academic R&D Performance Maihe: Bezr Trand A

Maine Compared to EPSCoR W
Maine's National Ranking 48

Summary

Between 1994 and 1998, R&D performed by Maine’s academic institutions remained relatively constant, rang-
ing between a low of 0.110 percent and a high of 0.129 percent of gross state product (GSP). Since 1998, Maine
experienced increases in academic-performed R&D, reaching a level of 0.202 percent in 2004. In 2004, R&D per-
formed at academic institutions represented 0.368 percent of GSP in the U.S. as a whole, 0.508 percent among New
England states, and 0.341 percent for all EPSCoR states combined. Between 1995 and 2004 growth in academic
R&D in Maine and among other EPSCoR states outpaced the growth experienced on average in the U.S. and New
England. During this period academic R&D in Maine increased 167 percent and among EPSCoR states increased
96 percent compared to 94 percent in the U.S. and 82 percent in New England. Even with the recent growth, Maine
continues to lag behind the reference groups on this indicator.

Academic R&D Spending as a Percent of GSP — 1995-2004
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Why This Is Significant

Universities and colleges are a major source of knowledge and innovation. In this knowledge-based economy, busi-
nesses increasingly seek to develop partnerships with research-oriented universities and colleges to develop innova-
tive products and identify solutions to business problems. A healthy economy also benefits from knowledge workers
that begin their advanced learning and research experiences at universities and colleges. This requires investments
in R&D at universities and colleges. This indicator reflects the capacity of Maine universities and colleges to con-
duct R&D, generate problem-solving innovations, and contribute to knowledge-based economic development.
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ACADEMIC R&D PERFORMANCE

Academic R&D Spending in Maine — 1995-2004
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Related

In 2004 Maine’s academic R&D performance equaled $87 million, an increase of 16 percent from 2003. In 2004
38.6 percent of all R&D performed by academic institutions in Maine was within the life sciences field.> This was
the largest field of study for academic-performed R&D in Maine. Environmental sciences followed at 27.9 percent.
These two areas — life and environmental sciences — accounted for 67 percent of academic-performed R&D in
Maine in 2004. Life sciences include the fields of agricultural, biological, and medical sciences; and environmental
sciences include the fields of atmospheric sciences, earth sciences, and oceanography. Percentages for other fields
of study for academic-performed R&D in Maine in 2004 included engineering at 13.4 percent, physical sciences at
8.8 percent, social sciences at 6.2 percent, and math and computer sciences at 2.1 percent.

In comparison to the reference group, in 2004 Maine had a greater concentration of academic performed R&D in
the fields of environmental and social sciences and a lower concentration in the field of life sciences. Most nota-
bly, while 27.9 percent of Maine’s academic-performed R&D in 2003 was in environmental sciences, among the
U.S. as a whole, New England, and EPSCoR states, environmental sciences accounted for less than 10.0 percent
of academic-performed R&D.
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ACADEMIC R&D PERFORMANCE

Academic R&D by Field of Study — 2004
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Sources

Academic R&D performance data® is from National Science Foundation/Division of Science Resources Statistics;
Survey of R&D Expenditures at Universities and Colleges 2003 & 2004; http://www.nsf.gov/statistics. Gross state
product is from the Bureau of Economic Analysis, U.S. Department of Commerce, 1980-1996 data; and Accelerated
Estimates for 2005 and Revised Estimates for 1997-2004; http://www.bea.gov/bea/regional/gsp.htm; 1997-2005 is
based on NAICS while 1980-1996 is based on SIC industry classification.
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— performance summary —

Not-for-Profit Laboratory Maine 1-Year Trend 7

4 Maine 5-Year Trend L\
R&D Performance Maine Compared to EPSCoR A

Maine's National Ranking 3

Summary

Maine continues to be a national leader in R&D performed by not-for-profit research laboratories. Since 1995,
R&D performed at Maine’s not-for-profit research labs from federal sources of funding grew dramatically, from
0.084 percent in 1995 reaching 0.231 percent of GSP in 2002. In 2003 Maine‘s level dropped to 0.181 percent but
remained significantly above the level of the nation as a whole at 0.049 percent and the EPSCoR states combined at
0.024 percent of GSP. The New England level in 2003 was 0.230 percent, or above the Maine level.

Federal Support for Not-for-Profit R&D Spending
Percent of GSP — 1995-2003
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Why This Is Significant

Maine has a robust and economically important not-for-profit research sector. In Maine this sector includes the
institutions of Bigelow Laboratory for Ocean Sciences, Foundation for Blood Research, Gulf of Maine Research
Aquarium, Jackson Laboratory, Maine Medical Center Research Institute, Mount Desert Island Biological Labora-
tory, Maine Institute for Human Genetics and Health, and the Wells National Estuarine Research Reserve. This is
significant because Maine has historically lacked private academic institutions, such as a medical school, that focus
on R&D. The not-for-profit institutions are involved in various partnerships with the University of Maine which
helps increase Maine’s overall R&D capacity. Taken together, Maine’s not for profit research labs and academic
institutions contribute significantly to both R&D performance and the development of students and talent.
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NOT-FOR-PROFIT LABORATORY R&D PERFORMANCE

Related

In terms of absolute dollars, federal funding for not-for-profit R&D performance in Maine has increased from $23
million in 1993 to more than $73 million in 2003, an increase of over 210 percent.

Federal Support for Not-for-Profit R&D Spending in Maine
1995-2003 (000's of $)
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Notes: From 1997 on chart portrays one-year increments; prior to 1997 data is in two-year increments.

Sources

1987-2001 not for profit R&D performed is from National Science Foundation/Division of Science Resources Sta-
tistics; National Patterns of R&D Resources 2002 Data Update, derived from Survey of R&D Funding and Perfor-
mance by Nonprofit Organizations; 2002 & 2003 from National Science Foundation/Division of Science Resources
Statistics, Survey of Federal Funds for Research and Development: Fiscal Years 2002, 2003, 2004, and 2005;
http://www.nsf.gov/statistics. Gross state product is from Bureau of Economic Analysis, U.S. Department of Com-
merce, 1980-1996 data; and Accelerated Estimates for 2005 and Revised Estimates for 1997-2004; http://www.bea.
gov/bea/regional/gsp.htm; 1997-2005 is based on NAICS while 1980-1996 is based on SIC industry classification.
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— performance summary —

A : Maine 1-Year Trend &
Federal R&D Obligations Maine 5-Year Trend ¥

Maine Compared to EPSCoR W
Maine’s National Ranking 39

Summary

Between 1995 and 2001, experienced significant increases in federal funding for R&D to a point where Maine
caught up with the reference groups on this indicator.” During this period federal funding for R&D in Maine in-
creased from 0.19 percent of gross state product (GSP) to 1.21 percent. Since 2002, Maine has experienced a drop
on this indicator to a level of 0.36 percent of GSP. This drops Maine below the average of the U.S. as a whole (0.84
percent), the New England level (1.37 percent), and the EPSCoR level (0.78 percent).

Total Federal R&D Obligations as a Percent of GSP — 1995-2003
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Why This Is Significant

Federal funding is an important source of financial support for R&D, contributing approximately 30 percent of total
R&D funding in the U.S. This indicator measures Maine’s capacity to access federal funds to support its R&D enter-
prise. State investments in R&D infrastructure build on the capacity of research entities to access federal R&D grants.

Related

In 2003, the not-for-profit research sector was the largest recipient of federally funded R&D in Maine, accounting
for 50 percent of the state’s federal R&D obligations. Not-for-profit research was followed by universities and col-
leges at 20 percent.® In comparison to the reference groups — the U.S. as a whole, New England, and EPSCoR states
— Maine’s federal obligations for R&D were more highly concentrated in the not-for-profit performance sectors and
significantly less concentrated in the industry sector. In Maine the industry sector accounted for 10 percent of the
state’s federal R&D obligations compared to industry representing 37 percent nationwide.
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FEDERAL R&D OBLIGATIONS

Federal R&D Obligations by Performance Sector — 2003
0.00%

100% T

75% 1 24.48%
24.24%

EFFRDC's

50% -
‘ O State & Local
Gov

H Not-for-profit
37.54%

O Univ. & Coll.

% of Total Federal R&D Obligations

25% -
M Industrial

23.14% OIntramural

16.51% 16.58%

0% T T T
United States (Total) Maine New England (Total) EPSCoR (Total)

In terms of which federal agencies the funding comes from, in 2003, 62 percent of Maine’s federal obligations for
R&D came from the Department of Health and Human Services, 15 percent from the Department of Defense and
9 percent from the national Science Foundation. All other federal agencies accounted for a total of 14 percent. In
comparison to the U.S. as a whole in 2003, Maine is more dependent on the Department of Health and Human Ser-
vices for federal R&D obligations.

Federal R&D Obligations by Funding Agency — Maine - 2003

Dept of Ener. 1.2%
Dept of Int. 1.6%
Dept of Trans. 0.5%
/~EPA 0.6%

Dept of Def. 15.3%

Dept of Comm. 2.8%

Dept of Agri. 5.8%

NSF 9.0%

NASA 0.9%

Dept of Hith & Hm.
62.2%

Total Federal R&D Obligations: $144,936,000
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Source

FEDERAL R&D OBLIGATIONS

Federal R&D Obligations by Funding Agency — U.S. - 2003

NASA 8.2%

NSF 3.9%
Dept of Agri. 2.2%

Dept of Hith & Hm.
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28.6%

EPA 0.6% —
Dept of Trans. 0.8% — -

Dept of Int. 0.7%—

Dept of Ener. 8.1%
Dept of Def. 45.6%

Total Federal R&D Obligations: $91,525,003,000

Federal R&D obligations’ are from National Science Foundation/Division of Science Resources Statistics; Survey
of Federal Funds for Research and Development: Fiscal Years 2003, 2004, and 2005; http://www.nsf.gov/statistics.
Gross state product is from Bureau of Economic Analysis, U.S. Department of Commerce, 1980-1996 data; and
Accelerated Estimates for 2005 and Revised Estimates for 1997-2004; http://www.bea.gov/bea/regional/gsp.htm;
1997-2005 is based on NAICS while 1980-1996 is based on SIC industry classification.
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— performance summary —
Maine 1-Year Trend o
State R&D Investments Maine 5-Year Trend ¥

Summary

Over the last ten years Maine has dramatically increased state-sponsored investments in research and development.
In FY 1997-98, Maine had an annual investment level in R&D of $3.6 million.® By 2003-04, Maine’s annual invest-
ment exceeded $60.7 million. Since 2003-04 Maine has maintained an annual state investment level in excess of
$20 million annually; however this is a decrease from the prior 3-year period.

State of Maine R&D Funding — FY1996/97-2006/07
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Why This Is Significant

Maine’s state-sponsored investments in research and development are used to build infrastructure and leverage fed-
eral and industry research funding. Federal R&D expenditures rarely fund research equipment and facilities. Thus,
state investments are essential to build physical R&D capacity and to stimulate successful private/public research
partnerships. Maine state funds, in particular those provided through the Maine Technology Institute, are also used
to fund R&D in small and medium sized business. These businesses don’t always have access in the near term to
federal R&D funding.

Related

Over the course of the last eleven years Maine has invested a total of almost $300 million in state funds for R&D.
Of this amount, 49 percent has supported programs and infrastructure of the University of Maine System’, 18
percent has supported the Maine Biomedical Research Fund, and 14 percent has supported numerous businesses
through the Maine Technology Institute.
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STATE R&D INVESTMENTS

Maine State Funding for R&D by Program FY1996/97-FY2006/07

Maine Biomedical
Research Fund 17.7%

Maine Technology

/ Institute 14.2%
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University of Maine Foundation 6.3%
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Small Enterprise
. Growth Fund 2.7%

All Other 2.49
i " ‘ “~._Maine Marine

Gulf of Maine Research Fund 2.0%
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Total State Funding for R&D = $296,755,590

Source

State R&D investment was compiled by PolicyOne Research, Inc. from data provided by the Maine Legislature,
Office of Fiscal & Program Review.'?
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Endnotes

'"Total R&D includes R&D for all performance sectors including industry, universities and colleges, non-profit
institutions, federal government, and federally funded research development centers from all sources of funding.
Not-for-profit performed R&D as reported by NSF includes only that which is funded by the federal government.
Therefore, this data understates the intensity of not-for-profit performed R&D.

?Academic Fields of Study are defined as: Engineering (aeronautical and astronautical, bioengineering and biomed-
ical, chemical, civil, electrical, mechanical, metallurgical and materials); Physical Sciences (astronomy, chemistry,
physics); Environmental Sciences (atmospheric, earth sciences, oceanography); Mathematical Sciences; Computer
Sciences; Life Sciences (agricultural, biological, medical); Psychology; Social Sciences (economics, political sci-
ence, sociology); unclassified.

*Academic R&D performance excludes federally funded research and development centers administered by aca-
demic institutions, of which Maine has none.

“Excludes nonprofit federally funded research and development centers administered by academic institutions for
which there are none in Maine but that do exist nationally. Also, the not-for-profit data only includes research expen-
ditures funded by the federal government because data from other funding sources is not available on a state basis.

SThe federal R&D data in this section represent obligations as opposed to outlays. According to NSF, obligations
represent the amounts for orders placed, contracts awarded, services received, and similar transactions during a
given period, regardless of when the funds were appropriated and when future payment of money is required.

®This includes federally funded research and development centers (FFRDC’s). These are R&D-performing organi-
zations that are exclusively or substantially financed by the Federal Government and are supported by the Federal
Government either to meet a particular R&D objective or, in some instances, to provide major facilities at universi-
ties for research and associated training purposes. Each center is administered either by an industrial firm, a univer-
sity, or another nonprofit institution. Maine has no FFRDC’s. Intramural performers are the agencies of the Federal
Government. Their work is carried on directly by federal agency personnel.

"Includes the obligations of the 10 or 11 major R&D supporting agencies that were requested to report this informa-
tion; together they represent 96 percent or more of the total R&D obligations.

fIncludes appropriations as well as bonds approved.

’Includes Maine Economic Improvement Fund, State Res. Lib. for Business, Science & Technology, Strategic
Technology Initiative Program Funding, Debt Service for previous R&D Bonds, and Bonds for the Advanced En-
gineered Wood Composites Center, USM Bioscience Wing, and Maine Agricultural Research Farms. Includes all
campuses within UMaine System.

19State R&D investments in Maine include portions of funding within the following program areas:
University of Maine System
Maine Technology Institute
Maine Marine Research Fund
Maine Biomedical Research Fund

Maine Applied Technology Development Center System
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Centers for Innovation

MERITS

ScienceWorks

Governor’s Marine Studies Fellowship

Small Enterprise Growth Fund

EPSCoR

Maine Science and Technology Foundation (now defunct)
Maine Patent Program

Gulf of Maine Research Laboratory

NASA Partnership

Downeast Institute for Applied Marine Research

Schoodic Education and Research Center
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indicators:

— SBIR/STTR Funding

— Venture Capital Investments
— Patents Issued

INNOVATION CAPACITY
OVERVIEW

Financial investment along with knowledge, skill, creativity and ingenuity form a package of ingredients that foster
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