Patents Filed Per 1,000 Workers

Number of Utility Patents Filed Per 1,000 Workers From 2012 to 2015

Rank
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State

California
Massachusetts
Washington
Vermont
Minnesota
Idaho
Connecticut
Oregon

New Hampshire
Michigan
Colorado

New Jersey
Delaware
Utah

New York
Arizona
[llinois

Texas

North Carolina
Kansas

Ohio
Wisconsin
Pennsylvania
Rhode Island

Indiana

Count

8.5
7.4
7.2
6.3
6.0
5.2
4.9
4.9
4.7
4.6
4.3
4.3
3.9
3.8
3.6
3.3
3.1
3.0
2.9
2.8
2.7
2.7
2.6
2.5
2.5

Rank

26
26
26
29
30
31
32
33
33
35
35
37
38
38
38
41
42
42
44
45
46
46
48
49
50

50

State

lowa
Maryland
Nevada
Georgia

New Mexico
Virginia
Florida
District of Columbia
South Carolina
Missouri
Wyoming
Tennessee
Kentucky
Maine
Nebraska
Oklahoma
North Dakota
South Dakota
Montana
Alabama
Hawaii
Louisiana
West Virginia
Arkansas
Alaska
Mississippi
U.S. Average
U.S. Median

Explore the data at itif.org/technation

0

Percentile

[T 100

Count

2.4
2.4
2.4
2.2
2.0
1.9
1.8
1.7
1.7
1.6
1.6
1.4
1.3
1.3
1.3
1.2
1.1
1.1
1.0
0.9
0.8
0.8
0.7
0.6
0.5
0.5

3.7
2.4
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Public R&D Funding Per Worker

Gross Value of Federal R&D Outlays, Per Worker, from DOA, DOD, DOE, DHHS, NASA, and NSF in FY 2014 and 2015

Percentile

0 [N 100

®

Rank State Gross Value Rank State Gross Value
1 District of Columbia $7,235 26 Minnesota $638
2 Maryland $3,803 27 Illinois $637
3 Massachusetts $3,588 28 Missouri $627
4 Alabama $2,493 29 Oregon $613
5) Colorado $2,295 30 Delaware $606
6 Virginia $2,067 31 Georgia $572
7 Connecticut $1,759 32 Wisconsin $534
8 California $1,708 33 lowa $531
9 Washington $1,667 34 Maine $515
10 New Mexico $1,267 35 Nebraska $492
11 Rhode Island $1,181 36 Florida $463
12 New Hampshire $1,060 37 Montana $451
13 Pennsylvania $1,007 38 Indiana $437
14 New York $901 39 South Dakota $418
15 North Carolina $855 40 Mississippi $385
16 Alaska $827 41 North Dakota $360
17 Hawaii $792 42 South Carolina $354
18 Arizona $781 43 Wyoming $336
19 Texas $771 44 Kansas $329
20 New Jersey $733 45 Kentucky $326
20 Ohio $733 46 Louisiana $292
22 Utah $722 47 Oklahoma $282
23 Tennessee $716 48 West Virginia $266
24 Vermont $703 49 Nevada $264
25 Michigan $663 50 Arkansas $242
51 Idaho $236
U.S. Average $1,059
U.S. Median $638
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Rank
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State

Illinois
District Of Columbia
Nevada
Colorado
Oregon

Rhode Island
Utah
Washington
Nebraska
Arizona
Michigan
Texas

Indiana

lowa

Idaho

Maine
California
Minnesota
Missouri

New Mexico
Oklahoma
Massachusetts
New Hampshire
Pennsylvania

Hawaii

Count

7.76
7.74
7.72
7.63
7.63
7.58
7.49
7.48
7.43
7.37
7.36
7.21
7.11
7.10
7.08
7.08
7.04
6.99
6.87
6.84
6.81
6.80
6.80
6.77
6.74

Rank

26
27
28
29
30
31
31
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

State

Wisconsin
Kentucky
Ohio
Maryland
Kansas
Florida

New York
Mississippi
Virginia
Tennessee
Wyoming
Connecticut
New Jersey
West Virginia
Vermont
Georgia
South Dakota
North Dakota
North Carolina
South Carolina
Alabama
Delaware
Louisiana
Montana

Arkansas
Alaska

U.S. Average
U.S. Median

Explore the data at itif.org/technation
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Average Number of Broadband Providers Per Household

Number of Wired and Wireless Services That Provide Coverage for an Average Housing Unit

Percentile

[T 100

Count

6.70
6.52
6.49
6.43
6.29
6.27
6.27
6.11
6.04
5.96
5.90
5.85
5.83
5.76
5.67
5.66
5.61
5.55
5.32
5.27
5.26
5.25
5.12
4.84
4.71

4.38

6.46
6.70
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25Mbps Broadbhand Coverage

Percentage of Households With Wired and Wireless Broadband Access at Speeds in Excess of 25Mbps

Rank
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42

/

State
Rhode Island

Connecticut
New Jersey
District Of Columbia
New York
Massachusetts
Delaware
Washington
Hawaii

[linois
Nevada

Utah

Florida
California
Maryland
Oregon
Pennsylvania
North Carolina
Minnesota
Ohio

Michigan
Indiana
Arizona
Georgia

North Dakota

Percentage

99.3%
98.9%
98.7%
98.4%
97.2%
96.5%
96.1%
95.9%
95.5%
94.9%
94.2%
93.9%
93.8%
93.7%
93.3%
93.2%
90.3%
90.1%
88.7%
88.5%
87.7%
87.3%
86.6%
86.1%
85.6%

Rank

26
27
28
29
30
31
32
33
33
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

State

South Carolina

Tennessee
South Dakota
Wisconsin
Virginia

New Hampshire
Maine
Colorado
lowa

Kansas
Louisiana
Missouri
Idaho
Alabama
Nebraska
New Mexico
Wyoming
Mississippi
Oklahoma
Texas

West Virginia
Kentucky
Alaska
Arkansas
Montana

Vermont

U.S. Average
U.S. Median

Percentile

0 [ I 100

Percentage

84.7%
84.1%
83.7%
83.6%
82.9%
82.7%
81.4%
80.6%
80.6%
79.3%
78.4%
78.3%
76.9%
75.7%
74.6%
72.2%
69.7%
67.8%
65.7%
65.3%
64.7%
64.2%
57.6%
56.3%
21.7%

18.2%

81.5%
84.7%
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10Mbps Broadband Coverage

\

Percentage of Households With Wired and Wireless Broadband Access at Speeds in Excess of 10Mbps

Rank
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State

Connecticut
New Jersey
District Of Columbia
Delaware
Rhode Island
Florida
Maryland
Massachusetts
Illinois

Kansas
Nebraska

New York
Hawaii

South Carolina
Indiana
California
Nevada
Georgia

Ohio

Texas
Minnesota
lowa
Louisiana
Washington
North Dakota

Percentage

100.0%
100.0%
100.0%
100.0%
99.9%
99.9%
99.8%
99.8%
99.7%
99.7%
99.6%
99.6%
99.6%
99.5%
99.5%
99.5%
99.4%
99.4%
99.4%
99.3%
99.3%
99.3%
99.2%
99.2%
99.0%

Rank

25
27
27
27
30
30
32
32
34
34
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

State
Michigan

Tennessee
Pennsylvania
Oregon
Colorado
Alabama
North Carolina
Mississippi
South Dakota
Utah
Arkansas
Missouri
Oklahoma
Virginia

New Hampshire
Arizona
Wisconsin
Maine
Kentucky
Wyoming
Idaho

New Mexico
West Virginia
Montana

Vermont
Alaska

U.S. Average
U.S. Median

Explore the data at itif.org/technation

Percentile

0 [ I 100

Percentage
99.0%
98.9%
98.9%
98.9%
98.8%
98.8%
98.7%
98.7%
98.5%
98.5%
98.3%
98.2%
98.1%
98.0%
97.9%
97.6%
97.3%
96.8%
96.3%
96.0%
95.9%
95.3%
91.5%
90.9%
90.1%
83.2%

98.0%
99.0%
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Browse Interactive Maps

Visit itif.org/technation to explore data.

Select Metric

| High-tech manufacturing exports

Hold "Shift" key and drag to move map

Percentile

m

Select Metric

High- tech manufacturing exports

Percentile
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Data and Methodology I

Measuring the innovation economy is difficult under most circumstances due to limited national data—and measuring
innovation capabilities and performance at the congressional district level is considerably harder due to an even greater

scarcity of data. This report draws on public and private data sources to highlight 20 key indicators of strength in the high-tech
economy for all 435 U.S. congressional districts plus the District of Columbia. These data sets are from 2014, unless otherwise
specified, and they are typically segmented to the level of zip codes or counties. To re-segment (or “crosswalk”) the data into
congressional districts, we used reference tables available from the U.S. Department of Housing and Urban Development (for
zip-code-level data) and the Missouri Census Data Center (for county-level data).! This process involves some modeling, since
some counties and zip codes extend across congressional district lines rather than falling neatly within them.

The resulting estimates reflect the congressional district boundaries that states drew following the 2010 Census. Those
boundaries were in effect nationwide during the 113th and 114th sessions of Congress. But federal courts subsequently
ordered Florida, North Carolina, and Virginia to redraw their districts for the 115th Congress. These changes are not captured
here, because at the time of publication new reference tables were not yet available to re-segment the indicator data into those
three states’ new district boundaries.

Details follow on the sources and methodologies behind each individual indicator.

High-Tech Manufacturing Exports

Description: Exports from chemical manufacturing (which includes pharmaceuticals and certain biotechnology) and computer
and electronic-product manufacturing, as designated by the North American Industry Classification System (NAICS) under
industry sectors 325 and 334.2

Sources: U.S. Census Bureau, USA Trade Online (state export data, by NAICS); U.S. Census Bureau, County Business Patterns
2014 (complete county file).

Methodology: State-level manufacturing exports (at the NAICS three-digit level) are apportioned to each congressional district
by weighting each industry’s share of total employment. Each manufacturing sector’'s employment is estimated at the county
level and then crosswalked into congressional districts.® Next, a state’s manufacturing exports are allocated to its respective
congressional districts using the districts’ proportion of state-level employment in each manufacturing subsector.*

IT Services Exports & Royalty and License Services Exports

Description: Telecommunications, computer, and information services exports include hardware- and software-related services
and electronic content. Fees for intellectual property include patents, trademarks, copyrights, and other licenses, such as
franchise fees.

Sources: District-level data on service exports from The Trade Partnership, a consultancy, via the Coalition of
Services Industries.

High-Tech Sector Workers

Description: Includes employment in seven industry sectors—NAICS 325 (chemical manufacturing), 334 (computer and
electronics manufacturing), 511 (publishing industries), 517 (telecommunications), 518 (data processing, hosting, and related
services), 519 (other information services), and 541 (professional, scientific, and technical services).

Source: U.S. Census Bureau, County Business Patterns 2014 (complete county file).5

Methodology: Employment in these seven industry sectors are estimated from county-level data and then crosswalked into con-
gressional districts.® District employment data are then adjusted using state-level employment estimates for each
industry sector.”

STEM Workers and Computer and Math Workers

Description: The definition of STEM (science, technology, engineering, and math) comes from the U.S. Bureau of Labor
Statistics. The majority of these STEM occupations fall under Standard Occupational Classification (SOC) 15-0000, which
includes computer and math occupations; SOC 17-0000, which covers architecture and engineering occupations; and SOC
19-0000, which covers life-science, physical-sciences, and social-science occupations.®

Source: U.S. Census Bureau, American Fact Finder (series C24010: “Sex by Occupation for the Civilian Employed Population
16 Years and Over—1 Year Estimates”).

High-Tech Nation: How Technological Innovation Shapes America’s 435 Congressional Districts



Methodology: The Census Bureau provides estimates of “computer, engineering, and science occupations” by congressional districts.
The counts of “computer and math workers” are a subcategory within this dataset. No additional computation is necessary.

Highly Educated Immigrant Workers

Description: Naturalized and non-naturalized foreign-born individuals who are older than 25 and hold a graduate or
professional degree.

Source: U.S. Census Bureau, American Fact Finder (series SO501: “Selected Characteristics of the Native and Foreign-Born
Populations”).

Methodology: The Census Bureau provides estimates of naturalized and non-naturalized foreign-born individuals by
congressional district. This is a summed total of those above the age of 25 who hold a graduate or professional degree.®

Patent Filers
Description: Sum of individuals, by residential address, listed as filers of utility patents between 2012 and 2015.

Source: U.S. Patent and Trademark Office, U.S. Resident Inventors and Their Utility Patents Breakout by State Regional
Component.©

Methodology: County-level inventor counts are crosswalked to their respective congressional districts and then summed.!!
Filer counts are allocated to congressional districts based on each filer's address at the time of their patent filing.'?

Patent Filings
Description: Sum of utility patents filed between 2012 and 2015.
Source: U.S. Patent and Trademark Office, U.S. State Patenting Breakout by Regional Component.!3

Methodology: County-level patent counts are crosswalked to their respective congressional districts and then summed.!*

Public R&D Funding

Description: This indicator includes federal R&D inflows from the departments of Agriculture, Defense, Energy, and Health
and Human Services (HHS), plus the National Science Foundation (NSF), and National Aeronautics and Space Administration
(NASA) for fiscal years 2014 and 2015.

Sources: USAspending.gov; Research.gov; U.S. Department of Health and Human Services, Federal RePORTER.!5

Methodology: Agriculture, Defense, Energy, and NASA R&D data are extracted from USAspending.gov. Individual R&D contracts
and manually identified R&D grants are then summed up by the place of performance.!®* NSF R&D projects are summed from
individual project data extracted from research.gov. HHS R&D projects are summed from individual project data extracted from
the RePORTER platform. R&D inflows, aggregated across congressional districts, are equivalent to 60 percent of federal R&D
outlays for fiscal years 2014 and 2015.%

Broadband Coverage

Description: Percentage of households with access to wired or wireless broadband download speeds in excess of 10 Mbps or in
excess of 25 Mbps.

Source: National Broadband Map.!®

Methodology: The National Broadband Map provides estimates at the district level for the percentage of households that
have access to broadband speeds greater than 10 Mbps or 25 Mbps. No further calculations are required. U.S. averages for
congressional district and state sections differ due to data limitations.

Average Number of Broadbhand Providers Per Household
Description: The number of wired and wireless services that provide coverage for an average housing unit.
Source: National Broadband Map.!®

Methodology: The National Broadband Map breaks districts into nine tiers representing the number of broadband service
providers available to each household in a given district. The map shows the percentage of households with no access to

any broadband provider, one or more providers, two or more providers, etc., up to eight or more providers. This report uses
those nine groupings to provide an unweighted estimate of the average number of broadband providers available in the entire
congressional district.?® U.S. averages for congressional district and state sections differ due to data limitations.

Explore the data at itif.org/technation
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“Similar Districts” Definition

In addition to comparing each district to the U.S. median, this report also compares each district to a group of districts that are
economically or geographically similar. (See this in the interactive portion of the report, and in the downloadable district and
state profiles, at itif.org/technation.) In the categories of “High-Tech Goods and Services,” “Skilled Workforce,” and “Innovative
Ideas,” the indicators are compared to districts of similar economic output, while the “Digital Infrastructure” indicators are
compared to districts with similar levels of urbanization.

For each indicator in a congressional district profile, the value listed in the “Similar District” column is the mean value of 51
districts—the district and the 25 districts ranked above and below it. When districts are ranked in the top 25 or bottom 25 of
all districts nationally, the “Similar District” figure averages the country’s top 51 districts or bottom 51 districts, respectively.

Economic output for each congressional district is estimated by multiplying the mean household income by the total number of
households in the district and then adjusting by gross state product.?! Data on gross state product come from the U.S. Bureau
of Economic Analysis, while data on household incomes come from the U.S. Census Bureau’s American Community Survey.??

The relative level of urbanization for each congressional district is defined as the percentage of that district’s population that
lives in urban areas.?® Data on urbanization come from ProximityOne, an organization that develops geodemographic-economic
data. Their estimates are a secondary data set derived from the 2010 Census.?*

Selected Bibliography for “District Highlights” I

The individual congressional district profiles that are published online as part of this report include quantitative metrics, which
are described in the methodology section above, and qualitative “District Highlights,” which draw on data, facts, and figures
from a number of sources, including the following:

University R&D Spending, Sources of Funds, and Spending by Technology

National Science Foundation, Higher Education Research and Development Survey Fiscal Year 2013 (data tables, institutions,
tables 17 and 18; accessed September 15, 2016), https://ncsesdata.nsf.gov/herd/2013/.

Top Colleges and Universities for Computer Science and Engineering

U.S. News and World Report, Global Universities Search (education, best global universities, subject rank: computer
science; accessed September 15, 2016), http://www.usnews.com/education/best-global-universities/search?country=united-
states&subject=computer-science.

U.S. News and World Report, Graduate School Search (education, graduate schools, search, engineering programs; accessed
October 1, 2016), http://grad-schools.usnews.rankingsandreviews.com/best-graduate-schools/search?program=top-engineering-
schools&name=_&sort=program_rank&sortdir=asc.

Louvonia McClain, “Top 10 HBCUs for Engineering Majors,” RollingOut, July 8, 2013, http://rollingout.com/2013/07/08/top-
10-hbcus-for-engineering-majors/.

Federal Labs

Federal Laboratory Consortium for Technology Transfer, State Profiles, accessed September 9, 2016, https://www.federallabs.
org/State-Profiles.

Small Business Innovation Research (SBIR) Program

Small Business Association, Awards Information (award information, 2013-2016; accessed October 1, 2016), https:/www.
shir.gov/sbirsearch/award/all. Note that district totals are Information Technology and Innovation Foundation (ITIF) estimates
because SBIR recipients are grouped by zip code. Where a zip code is split between two or more congressional districts,
attribution is split based on population proportions.

Industry/University Cooperative Research Centers (I/UCRC) Program

National Science Foundation, Industry/University Cooperative Research Centers Program, What Has Been Funded
(recent awards made through this program, with abstracts; accessed October 1, 2016), https://www.nsf.gov/
awardsearch/advancedSearchResult?WT.si_n=ClickedAbstractsRecentAwards&WT.si_x=1&WT.si_cs=1&WT.z_pims_
id=5501&ProgEleCode=5761&BooleanElement=Any&BooleanRef=Any&ActiveAwards=true&#results.
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National Network for Manufacturing Innovation (NNMI)

“Partners,” American Institute for Manufacturing (AIM) Integrated Photonics website, accessed September 15, 2016, http://
www.aimphotonics.com/partners/.

“Membership,” America Makes website, accessed September 15, 2016, https://www.americamakes.us/membership/member-
ship-listing.

“Current Members,” Digital Manufacturing and Design Innovation Institute (DMDII) website, accessed September 15, 2016,
http://dmdii.uilabs.org/membership/members.

“Partners,” Lightweight Innovations of Tomorrow (LIFT) website, accessed September 15, 2016, http://lift.technology/about/
partners/.

“Members,” NextFlex website, accessed September 15, 2016, http://www.nextflex.us/about-us/.

“Current Members,” Power America website, accessed September 15, 2016, https://www.poweramericainstitute.org/member-
ship/current-members/.

“Member List,” The Institute for Advanced Composites Manufacturing Innovation (IACMI) website, accessed September 15,
2016, http://iacmi.org/member-list/.

The White House, “FACT SHEET: President Obama Announces Winner of New Smart Manufacturing Innovation Institute
and New Manufacturing Hub Competitions,” news release, June 20, 2016, https://www.whitehouse.gov/the-press-of-
fice/2016/06/20/fact-sheet-president-obama-announces-winner-new-smart-manufacturing.

Fast-Growing Companies

Deloitte, North America Technology Fast 500, (number of fast 500 companies per industry; accessed October 1, 2016),
https://tableaui.deloitte.com/views/2015DeloitteTechnologyFast500/COMPANYDETAILS?%3Aembed=y&%3Adisplay_
count=no&%3A#3.

Inc., Inc. 5000 2016: The Full List (annual ranking of the fastest growing private companies in America; accessed October 1,
2016), http://www.inc.com/inc5000/list/2016/.

Reshoring

“Reshoring Initiative Data Report: Reshoring and FDI Continued to Boost U.S. Manufacturing in 2015” (Reshoring Initiative,
2015), http://reshorenow.org/content/pdf/2015_Data_Summary.pdf; Proprietary data provided by and used with permission of
The Reshoring Initiative.

Additional State-Level Context

Robert D. Atkinson and Adams B. Nager, The 2014 State New Economy Index: Benchmarking Economic Transformation in the
States (Information Technology and Innovation Foundation, June 2014), http://www?2.itif.org/2014-state-new-economy-index.
pdf.

Robert D. Atkinson et al., “Worse Than the Great Depression: What Experts Are Missing About American Manufacturing
Decline” (Information Technology and Innovation Foundation, March 2012), http://www2.itif.org/2012-american-manufactur-
ing-decline.pdf.

Additional Metro-Area Context

Mark Muro et al., “America’s Advanced Industries: What They Are, Where They Are, and Why They Matter, Download Data and
Rankings” (Brookings Institute Metropolitan Policy, February 3, 2015), https://www.brookings.edu/research/americas-advanced-
industries-what-they-are-where-they-are-and-why-they-matter/.

Mark Muro, Siddharth Kulkarni, and David M. Hart, “America’s Advanced Industries: New Trends, State and Metro Profiles”
(Brookings Institute Metropolitan Program, August 4, 2016), https://www.brookings.edu/research/americas-advanced-indus-
tries-new-trends/.

Explore the data at itif.org/technation
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Endnotes I

10.

11.

12.

13.

14.
15.

U.S. Department of Housing and Urban Development, HUD USPS ZIP Code Crosswalk Files (portal, datasets, USPS zip-

code crosswalk files; accessed October 28, 2016), https://www.huduser.gov/portal/datasets/usps_crosswalk.html; Missouri
Census Data Center (MABLE/Geocorr 14: Geographic Correspondence Engine; accessed October 28, 2016), http:/mcdc.
missouri.edu/websas/geocorr14.html.

For a full breakdown of NAICS industry sectors, see: “Introduction to NAICS,” U.S. Census Bureau, http://www.census.
gov/eos/www/naics/.

The U.S. Census Bureau suppresses certain employment data at the county level to maintain business confidentiality. In
those cases, it provides a county-level employment range for the industry sectors in question. For counties with suppressed
data, ITIF selected the middle value of the published range. County-level data is then summed and adjusted according to
the state’s employment in each NAICS three-digit manufacturing sector (which does not run into data-suppression issues).
To illustrate, if a state exported $100 worth of high-tech products and contained two congressional districts that employed
60 workers and 40 workers respectively, the first district is allocated $60 in high-tech exports and the second is

allocated $40.

This indicator assumes that firms’ productivity and propensity to export are homogenous across the state. Because the
data crosswalk process derives congressional district allocation factors for counties based on their populations (because
one county may belong to multiple congressional districts), districts that are initially estimated to have the same values of
exports (due to identical population allocation weights) are adjusted according to their respective shares of total employ-
ment compared to other districts with the same export value.

Note that state-level employment data comes from the “American Fact Finder” aggregations of the Census Bureau’s
County Business Patterns 2014; state-level industry data from the Bureau of Labor Statistics’ Occupational Employment
Statistics are substituted wherever Census data are suppressed.

Missouri Census Data Center (MABLE/Geocorr 14: Geographic Correspondence Engine; accessed October 28, 2016),
http://mcdc.missouri.edu/websas/geocorr14.html.

Similar to the previous indicator, the Census Bureau suppresses certain employment data at the county level to maintain
business confidentiality. In these cases, it provides a county-level employment range for the industry sectors in question.
For counties with suppressed data, ITIF has selected the middle value of this range.

U.S. Bureau of Labor Statistics, “STEM 101: Intro to Tomorrow’s Jobs,” Occupational Outlook Quarterly (Spring 2014),
http://www.bls.gov/careeroutlook/2014/spring/artO1.pdf.

This data series does not include two congressional districts (West Virginia's 3" and Kentucky’s 5™") due to sample results
being insufficient for reporting. For these two districts, ITIF has created a proxy estimate by calculating the number of
foreign-born individuals as a share of total population and then applying that percentage to the total number of individuals
with a graduate degree or higher.

U.S. Patent and Trademark Office, U.S. Resident Inventors and Their Utility Patents Breakout by State Regional Compo-
nent (listing of viewable PTMT reports, table of contents for this set of reports; accessed October 28, 2016), https://www.
uspto.gov/web/offices/ac/ido/oeip/taf/inv_countyall/usa_invcounty_gd.htm.

Missouri Census Data Center.

As this is a count of the number of inventors filing patents, an inventor may be counted more than once if he or she filed
for multiple patents in the same period.

U.S. Patent and Trademark Office, U.S. State Patenting Breakout by Regional Component (listing of viewable PTMT re-
ports, table of contents for this set of reports; accessed October 28, 2016), https://www.uspto.gov/web/offices/ac/ido/oeip/
taf/countyall/usa_county_gd.htm.

Missouri Census Data Center.

USAspending.gov (data query for prime awards, contracts and grants, in fiscal years 2014 and 2015; accessed October
28, 2016), https://www.usaspending.gov/Pages/Default.aspx; Research.gov, Research Spending & Results (fiscal years
2014 and 2015; accessed October 28, 2016), http://www.research.gov/research-portal/appmanager/base/desktop?_nfp-
b=true&_eventName=viewQuickSearchFormEvent_so_rsr; U.S. Department of Health and Human Services, Federal Re-
PORTER: Federal ExXPORTER (FY 2014 Federal RePORTER Project Data and FY 2015 Federal RePORTER Project Data),
https://federalreporter.nih.gov/FileDownload.
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R&D contracts are identified according to federal acquisition product service codes (AA-AZ). For further information, see
https://www.acquisition.gov. Individual grant awards are curated manually to identify R&D-related projects. ITIF allocates
an R&D project to a particular district based on where the R&D was performed because this fairly represents an R&D
inflow to a congressional district. Specific to the Department of Defense, data is not provided at the district level, but at
the zip-code level. Sums of R&D projects are made at the zip-code level before being crosswalked to the districts.

Because this indicator combines three separate data sets, it provides a reasonably complete picture of R&D funding at

the congressional district level, but this comes with a number of caveats. First, the indicator captures R&D inflows only; it
ignores R&D outflows over this two-year period, which could include such things as contract or grant adjustments. Second,
these six federal agencies together fund approximately 95 percent of all federal R&D and, therefore, provide a clear idea
of how federal funds are allocated across the various districts. Third, certain R&D projects cannot be allocated to a
specific district due to confidentiality, or because projects are conducted across multiple geographic locations, among
other factors. Fourth, NSF and HHS datasets account for close to the entirety of their respective agencies’ R&D outlays
when compared to aggregated federal R&D outlays as reported by the NSF (see https://ncsesdata.nsf.gov/fedfunds/2014/).
Fifth, Agriculture, Energy, Defense, and NASA R&D funding that is captured by USAspending.gov likely only covers
extramural R&D funding by those agencies, not R&D conducted within the agencies themselves.

National Broadband Map, Analyze, Rank (data search for congressional districts, maximum advertised download speeds,
and percentage of housing units; accessed October 28, 2016), http://broadbandmap.gov/rank.

National Broadband Map, Analyze, Rank (data search for congressional districts, number of providers, all providers, and
percentage of housing units; accessed October 28, 2016), http://broadbandmap.gov/rank.

To illustrate, if 10 percent of housing units in a district have access to service from eight providers, 25 percent have
access to service from seven providers, 35 percent from six providers, and 30 percent from five providers, this indicator
would report an average of 6.15 providers—that is, 10%*8 + 25%*7 + 35%*6 + 30%*5. As an additional note, this data
set reports up to eight providers, which creates underestimates for congressional districts that may have segments of their
households with coverage by nine or more providers.

Allocating gross state product (GSP) according to household incomes captures a simple understanding of the economic
output in the congressional district because we assume that households would spend the majority of their income within
that district. It provides a more “closed-loop” estimation versus using industry value added or industry employment as an
allocation factor. Value added might more accurately capture economic output, but it does not translate entirely to the dol-
lars that flow within that district because we would expect firms to export out of their district. Employment, on the other
hand, faces the confounding factor of workers employed in other congressional districts where they commute to work. ITIF
also considered including other income transfers, such as Social Security, retirement incomes, and welfare, but due to the
heterogeneous nature of such transfers, we determined the simpler method is better. In summary, the economic output of
a state, GSP, is apportioned to its congressional districts according to the income share of each district. To illustrate, if a
state has a GSP of $100 and contains two congressional districts, District A and District B, in which households earned
an average of $30 and $20 respectively, then District A is allocated a GSP of $60 while District B is allocated a GSP of
$40. In this manner, the model captures each district’s relative affluence.

U.S. Bureau of Economic Analysis, Annual Gross Domestic Product (GDP) by State, 2014 (interactive data, region-

al data, GDP & personal income; accessed October 13, 2016), http://www.bea.gov/itable/iTable.cfm?ReqlD=70&-
step=1#reqid=70&step=1&isuri=1Annual; U.S. Census Bureau (series DP0O3, selected economic characteristics 2010-
2014 American community survey 5-year estimates; accessed October 13, 2016), https://factfinder.census.gov/faces/nav/
jsf/pages/index.xhtml.

U.S. Census Bureau, Urban and Rural Classification (geography, reference; accessed October 28, 2016),
https://www.census.gov/geo/reference/urban-rural.html.

“113th/114th Congressional District Urban-Rural Characteristics,” ProximityOne, accessed October 13, 2016,
http://proximityone.com/cd113_2010_ur.htm.
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