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The North American innovation ecosystem is increasingly diverse. In collaboration with the 
Macdonald-Laurier Institute, Fundación IDEA, and the Bay Area Economic Council Institute, ITIF 
compiled this index to identify economic differences among states and provinces and highlight 
regions needing more federal attention, identify cross-national innovation performance, and track 
the continent’s overall competitiveness in the innovation-driven global economy.  

KEY TAKEAWAYS 

▪ A state’s competitiveness in the innovation economy stems from the extent of its
involvement in the global economy, its capacity for innovation, and its cultivation of a
knowledge-based workforce.

▪ Massachusetts, California, Ontario, Maryland, and Washington rank highest among North
American states in ITIF’s index scoring subnational innovation competitiveness.

▪ Canadian provinces overrepresent among North America’s most competitive states in the
innovation economy. Ontario ranks third, British Columbia fourth, and Quebec nineth.

▪ Mexico’s industrially intensive states are among its most innovative: Nuevo Leon, Baja
California, Chihuahua, and Tamaulipas are some of the highest-ranking Mexican states.

▪ Cross-border innovation clusters are taking shape in the Pacific Northwest’s life-sciences
industry and in the next-generation automobile and semiconductor industries near the
U.S.-Mexico border.

▪ Canadian, U.S., and Mexican states should leverage each other’s comparative advantages
in different phases of innovation in order to build North American global value chains
that are cost-competitive with Asia.



INFORMATION TECHNOLOGY & INNOVATION FOUNDATION  |  JUNE 2022 PAGE 1 

CONTENTS 
Overview .......................................................................................................................... 2 

North America Has a Diversity of Innovation Ecosystems ....................................................... 2 

Overall Scores .................................................................................................................. 4 

Indicator Scores ............................................................................................................... 8 

Summary of Findings ...................................................................................................... 12 

Knowledge Economy ....................................................................................................... 14 

Immigration of Knowledge Workers ................................................................................ 14 

Workforce Education .................................................................................................... 15 

Professional, Scientific, and Technical Employment ........................................................ 17 

Manufacturing Gross Value Added per Worker ................................................................. 18 

Globalization .................................................................................................................. 20 

Inward Foreign Direct Investment .................................................................................. 20 

Innovation Capacity ......................................................................................................... 23 

Broadband Telecommunications .................................................................................... 23 

R&D Intensity ............................................................................................................. 24 

R&D Personnel ............................................................................................................ 26 

Patents....................................................................................................................... 27 

Business Creation ........................................................................................................ 28 

Decarbonization .......................................................................................................... 29 

Venture Capital Investment ........................................................................................... 31 

Cross-National Innovation Clusters .................................................................................... 33 

Pacific Northwest ........................................................................................................ 33 

U.S.-Mexico Border States ............................................................................................ 33 

Policy Recommendations ................................................................................................. 38 

Conclusion ..................................................................................................................... 40 

Appendix A: Composite Index Methodology ........................................................................ 42 

Appendix B: Indicator Methodologies and Weights .............................................................. 43 

Endnotes ....................................................................................................................... 45 

 

  



INFORMATION TECHNOLOGY & INNOVATION FOUNDATION  |  JUNE 2022 PAGE 2 

OVERVIEW 
With a population of 500 million, North America—Canada, Mexico, and the United States—
represents one of the world’s most economically vibrant regions, accounting for 28 percent of 
global economic output.1 The region also forms one of the world’s largest free trade zones, with 
deeply integrated supply chains. Beyond that, the three nations form a high-wage/low-wage 
partnership, bringing complementary labor forces, infrastructure, innovation capacities, and 
industry strengths together to create a highly competitive economic region. This relationship is 
poised to make North American manufacturing value chains globally cost competitive with Asian 
ones and thus make North America a leading global innovation and manufacturing powerhouse. 

Those capabilities differ not only among the three nations but also among their 92 states and 
provinces. This report assesses how prepared North American states are to compete in today’s 
increasingly innovation-driven economy. The North American Subnational Innovation 
Competitiveness Index (NASICI) uses 13 measures across 3 categories to quantify the extent to 
which each state’s economy is knowledge based, globalized, and innovation ready and form 
composite scores (between 0 to 100) that identify each state’s level of performance in the 
innovation economy.  

Following a brief introduction, this report discusses the 13 indicators and presents the scores. It 
then explores significant regional cross-border economic linkages between U.S. and Mexican 
states and U.S. states and Canadian provinces. The report concludes with a set of 
recommendations designed to further deepen innovation, production, and supply chain linkages 
among North America’s 92 states/provinces. 

NORTH AMERICA HAS A DIVERSITY OF INNOVATION ECOSYSTEMS 
National innovation measures, such as a country’s per-GDP (gross domestic product) expenditure 
on research and development (R&D) or its number of patents, show the United States first, 
Canada second, and Mexico third. However, each nation is governed by federal systems that 
divide power between the subnational state/province and the national government, enabling 
states to experiment with a broader range of policy options to pursue different innovation 
strategies.  

Policy discourse on North America’s innovation economy usually overlooks these regional 
differences, focusing instead on the nations as a whole or on media-favorite tech-hubs such as 
Silicon Valley, Route 128, or Waterloo Canada. This commentary misses North America’s 
increasingly diverse innovation ecosystem and misreports innovation only as occurring in a few 
states and industries. In reality, innovations in technology produce advancements in the 
productivity of all sectors of an economy, allowing for states with even agriculturally intensive 
economies to remain competitive in the 21st century.  

The Information Technology and Innovation Foundation (ITIF) identifies the “innovation 
economy,” as other economists have, as increasingly directed by a commitment to technological 
innovation. A state’s competitiveness in the innovation economy comes from its involvement in 
the global economy, its capacity for innovation, and its advancement of knowledge-based 
workforces. To measure the extent to which states/provinces in Canada, Mexico, and the United 
States are knowledge-based, globalized, and innovation-oriented, ITIF compiled data across 13 
indicators to provide a composite index score for each state’s level of competitiveness in the 
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innovation-driven economy. This index, and its basis for identifying the “innovation economy,” is 
heavily informed by ITIF’s recurring “State New Economy Index” (SNEI) and selects both 
indicators and weights for a composite index based on work from the SNEI series of reports.2 
Ideally, any contintental subnational index would include a considerable number of indicators, 
but because of data limitations in some nations, especially Mexico, and difficulties in obtaining 
comparable data for similar indicators, this index uses 13 indicators to examine 92 North 
American states: the 10 provinces of Canada, 32 federal entities of Mexico, and 50 states of the 
United States.  

Both U.S. and Canadian territories are excluded from this index due to a lack of corresponding 
data from statistical agencies. In addition, this report simplifies language by using “states” as a 
term referring to all federal entities in each country, unless when explicitly referring to a 
Canadian province.  

With all measures adjusted for the size of each state economy, NASICI uses 13 indicators 
divided into 3 categories.: 

▪ Knowledge-Based Workforce: Indicators measure employment in scientific, technical, and 
professional activities; the educational attainment of the workforce; immigration of 
knowledge workers; and manufacturing sector productivity. 

▪ Globalization: Indicators measure inward foreign direct investment (FDI) and high-tech 
goods and services exports. 

▪ Innovation Capacity: Indicators measure a state’s share of households subscribing to 
broadband Internet, venture capital investment, the number of R&D personnel, 
expenditures on R&D, patents, the extent of movement toward decarbonization, and the 
creation of new businesses. 
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OVERALL SCORES 

 

Rank State/Province Country Composite Score 

1 Massachusetts United States 91.5 

2 California United States 83.9 

3 Ontario Canada 75.2 

4 Maryland United States 75.0 

5 Washington United States 74.2 

6 British Columba Canada 70.4 

7 New Jersey United States 70.2 

8 New Mexico United States 68.3 

9 Quebec Canada 68.1 

10 Oregon United States 66.0 

11 Delaware United States 65.0 

12 Alberta Canada 61.7 

13 Connecticut United States 61.4 

14 New York United States 60.9 

15 Michigan United States 60.8 
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Rank State/Province Country Composite Score 

16 Colorado United States 60.3 

17 Utah United States 59.2 

18 Minnesota United States 59.1 

19 New Hampshire United States 58.6 

20 Texas United States 58.3 

21 North Carolina United States 58.1 

22 Virginia United States 57.8 

23 Illinois United States 57.2 

24 Pennsylvania United States 55.9 

25 Arizona United States 53.8 

26 Ohio United States 51.5 

27 Missouri United States 51.3 

28 Georgia United States 50.3 

29 Indiana United States 50.2 

30 Rhode Island United States 50.2 

31 Florida United States 50.2 

32 Nova Scotia Canada 49.8 

33 Kansas United States 48.7 

34 Idaho United States 48.6 

35 Prince Edward Island Canada 48.2 

36 Wisconsin United States 47.5 

37 Saskatchewan Canada 46.8 

38 South Carolina United States 46.6 

39 Alabama United States 46.3 

40 Louisiana United States 46.2 

41 Manitoba Canada 46.2 

42 North Dakota United States 45.8 

43 Tennessee United States 45.6 

44 New Brunswick Canada 45.5 

45 Nevada United States 45.3 

46 Newfoundland and Labrador Canada 45.2 

47 Vermont United States 44.5 

48 Kentucky United States 43.8 
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Rank State/Province Country Composite Score 

49 Iowa United States 43.3 

50 Montana United States 42.3 

51 Wyoming United States 42.0 

52 Maine United States 41.8 

53 Hawaii United States 41.7 

54 Nebraska United States 41.5 

55 Alaska United States 40.5 

56 Oklahoma United States 40.4 

57 West Virginia United States 39.8 

58 Arkansas United States 37.1 

59 Mississippi United States 36.6 

60 South Dakota United States 35.9 

61 Nuevo León Mexico 35.3 

62 Mexico City Mexico 35.1 

63 Querétaro Mexico 32.9 

64 Baja California Mexico 32.4 

65 Chihuahua Mexico 31.5 

66 Tamaulipas Mexico 31.1 

67 Coahuila Mexico 30.8 

68 Sonora Mexico 28.7 

69 Quintana Roo Mexico 28.7 

70 Aguascalientes Mexico 28.0 

71 Baja California Sur Mexico 26.8 

72 Mexico Mexico 25.4 

73 Morelos Mexico 24.9 

74 Colima Mexico 24.8 

75 Jalisco Mexico 24.5 

76 Tlaxcala Mexico 24.2 

77 Zacatecas Mexico 24.2 

78 San Luis Potosí Mexico 23.9 

79 Puebla Mexico 23.8 

80 Yucatán Mexico 22.1 

81 Veracruz Mexico 21.6 
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Rank State/Province Country Composite Score 

82 Tabasco Mexico 21.6 

83 Hidalgo Mexico 21.3 

84 Sinaloa Mexico 21.3 

85 Campeche Mexico 21.2 

86 Guanajuato Mexico 20.4 

87 Durango Mexico 19.8 

88 Nayarit Mexico 19.6 

89 Michoacán de Ocampo Mexico 17.1 

90 Chiapas Mexico 15.4 

91 Guerrero Mexico 15.2 

92 Oaxaca Mexico 14.8 

 North American State Average 43.4 

 Canadian Province Average 55.7 

 Mexican State Average 24.6 

 U.S. State Average 53.0 

 

 



INFORMATION TECHNOLOGY & INNOVATION FOUNDATION  |  JUNE 2022 PAGE 8 

INDICATOR SCORES 

  
High Tech 

Exports Inward FDI R&D Intensity R&D Personnel 

Immigration of 
Knowledge 
Workers Decarbonization 

Workforce 
Education 

Scientific, 
Technical, 

Professional 
Employment 

Labor 
Productivity in 
Manufacturing 

Broadband 
Access Patents 

Business 
Creation 

Venture Capital 
Investment Overall 

State/Prov. Country Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank 

Alberta CAN 1.1% 49 1.6% 25 1.5% 38 0.4% 11 11.1% 3 30.8 86 60.6% 6 11.7% 42 $174K 11 91.9% 2 88.5 27 9.2% 32 0.05% 48 61.7 12 

British 
Columba 

CAN 1.2% 48 9.1% 1 2.4% 20 0.9% 5 16.1% 2 11.4 36 61.7% 5 12.3% 35 $95K 54 93.2% 1 83.6 30 7.6% 67 0.37% 7 70.4 6 

Manitoba CAN 2.0% 31 0.3% 87 1.6% 35 0.3% 21 9.1% 5 17.7 66 55.7% 9 7.0% 61 $86K 58 86.1% 18 34.5 51 7.6% 69 0.05% 50 46.2 41 

New Brunswick CAN 0.6% 65 0.9% 66 1.5% 39 0.3% 25 2.9% 28 17.3 60 57.8% 7 10.8% 49 $88K 57 88.3% 7 25.6 55 5.8% 89 0.08% 38 45.5 44 

Newfoundland 
and Labrador 

CAN 0.1% 72 0.1% 92 2.3% 25 0.4% 15 1.1% 55 15.7 57 62.8% 4 6.3% 64 $127K 36 87.8% 10 16.0 60 5.2% 91 0.08% 40 45.2 46 

Nova Scotia CAN 0.8% 56 1.6% 26 2.3% 23 0.4% 14 3.7% 22 15 52 64.5% 3 9.4% 53 $67K 65 85.3% 25 58.7 40 6.3% 85 0.08% 40 49.8 32 

Ontario CAN 3.7% 12 4.7% 2 2.9% 14 1.0% 4 17.8% 1 14.7 51 64.8% 2 13.5% 26 $110K 50 89.3% 3 99.2 24 8.0% 64 0.23% 14 75.2 3 

Prince Edward 
Island CAN 2.7% 19 1.9% 13 1.8% 34 0.3% 24 3.7% 21 12.6 39 57.4% 8 7.4% 60 $85K 60 88.1% 9 79.6 32 6.5% 84 0.08% 38 48.2 35 

Quebec CAN 3.0% 15 1.9% 14 3.4% 12 1.2% 3 8.6% 6 13.3 44 67.9% 1 11.2% 47 $93K 55 85.9% 20 84.8 29 5.4% 90 0.29% 8 68.1 9 

Saskatchewan CAN 0.7% 60 0.2% 90 1.4% 40 0.3% 17 5.8% 13 35.2 88 55.0% 10 6.7% 63 $125K 39 88.4% 5 34.2 52 6.6% 83 0.05% 48 46.8 37 

Aguascalientes MEX 3.0% 16 1.3% 36 0.2% 86 0.1% 38 0.3% 73 1.3 2 25.9% 66 5.5% 67 $67K 64 52.5% 75 2.7 66 9.1% 34 0.01% 70 28.0 70 

Baja California MEX 21.4% 2 1.4% 35 0.3% 66 0.1% 49 0.5% 62 3.3 14 22.6% 79 5.4% 70 $54K 68 71.9% 64 0.7 81 7.6% 68 0.02% 57 32.4 64 

Baja California 
Sur MEX 0.0% 82 2.6% 4 0.2% 83 0.1% 51 0.3% 69 5.3 24 25.0% 70 5.4% 68 $11K 90 77.7% 57 1.0 75 7.3% 74 0.00% 82 26.8 71 

Campeche MEX 0.0% 82 0.3% 89 0.0% 92 0.1% 66 0.3% 71 9.1 32 25.9% 66 4.0% 79 $9K 91 61.4% 70 0.4 87 8.5% 50 0.00% 80 21.2 85 

Chiapas MEX 0.0% 82 0.7% 78 0.1% 89 0.0% 88 0.1% 92 4.1 19 16.7% 92 2.1% 89 $17K 86 16.4% 92 0.0 92 9.6% 26 0.00% 82 15.4 90 

Chihuahua MEX 39.0% 1 1.7% 18 0.2% 74 0.1% 48 2.7% 33 3.5 16 23.4% 75 4.5% 76 $46K 74 52.0% 76 1.5 72 8.3% 55 0.02% 57 31.5 65 

Coahuila MEX 0.1% 75 1.7% 22 1.0% 49 0.1% 42 0.1% 84 17.4 63 27.0% 61 5.5% 66 $85K 59 50.0% 79 0.7 80 8.6% 46 0.01% 75 30.8 67 

Colima MEX 6.1% 8 0.3% 88 0.3% 71 0.1% 59 0.1% 90 1.1 1 26.2% 65 5.0% 73 $15K 88 63.2% 68 2.1 69 8.9% 40 0.01% 66 24.8 74 

Durango MEX 0.0% 82 0.6% 79 0.2% 77 0.0% 75 0.2% 81 3 11 22.8% 78 3.4% 84 $30K 80 39.1% 84 0.3 88 8.9% 39 0.00% 82 19.8 87 

Guanajuato MEX 0.6% 66 0.8% 74 0.2% 78 0.1% 55 0.2% 80 4 18 17.1% 90 4.9% 74 $40K 77 41.3% 82 1.8 70 7.5% 70 0.01% 67 20.4 86 

Guerrero MEX 0.6% 64 0.8% 71 0.2% 81 0.0% 87 0.1% 86 6.1 27 18.5% 88 2.0% 92 $5K 92 32.2% 90 0.1 91 6.2% 86 0.01% 72 15.2 91 

Hidalgo MEX 0.0% 82 0.7% 77 0.2% 88 0.0% 80 0.2% 77 9.2 33 19.5% 87 3.5% 83 $54K 69 32.9% 88 0.5 85 10.4% 16 0.00% 82 21.3 83 

Jalisco MEX 0.1% 73 0.9% 62 0.2% 73 0.1% 50 0.5% 64 3.1 12 23.5% 74 6.3% 65 $53K 71 55.1% 74 8.3 62 7.0% 76 0.02% 57 24.5 75 
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High Tech 

Exports Inward FDI R&D Intensity R&D Personnel 

Immigration of 
Knowledge 
Workers Decarbonization 

Workforce 
Education 

Scientific, 
Technical, 

Professional 
Employment 

Labor 
Productivity in 
Manufacturing 

Broadband 
Access Patents 

Business 
Creation 

Venture Capital 
Investment Overall 

State/Prov. Country Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank 

Mexico MEX 6.3% 6 1.4% 32 0.2% 72 0.1% 71 0.2% 82 3.4 15 21.4% 82 5.4% 69 $46K 73 51.7% 78 1.2 74 6.7% 82 0.11% 31 25.4 72 

Mexico City MEX 0.3% 71 2.2% 9 0.4% 62 0.2% 27 0.7% 61 3.1 12 37.9% 24 11.4% 45 $44K 75 74.4% 61 7.1 63 4.4% 92 0.22% 15 35.1 62 

Michoacán de 
Ocampo 

MEX 0.0% 82 0.5% 85 0.2% 76 0.1% 72 0.1% 87 2.3 5 17.6% 89 2.7% 87 $22K 84 41.7% 81 0.9 77 7.4% 71 0.00% 82 17.1 89 

Morelos MEX 0.0% 79 2.5% 7 0.2% 75 0.0% 78 0.2% 76 2.3 5 21.3% 83 4.6% 75 $54K 70 55.9% 72 2.5 67 7.3% 73 0.01% 63 24.9 73 

Nayarit MEX 0.0% 82 1.0% 54 0.2% 82 0.1% 64 0.4% 67 2.7 8 23.6% 73 2.4% 88 $16K 87 42.0% 80 0.8 78 8.7% 43 0.00% 82 19.6 88 

Nuevo León MEX 6.2% 7 1.8% 16 0.3% 69 0.2% 35 0.3% 74 5.6 26 29.7% 52 8.8% 55 $79K 62 66.1% 67 6.3 64 6.8% 80 0.27% 11 35.3 61 

Oaxaca MEX 0.0% 82 0.1% 91 0.1% 91 0.0% 89 0.1% 85 5.5 25 17.1% 90 2.1% 90 $24K 83 40.4% 83 0.2 90 6.0% 87 0.00% 82 14.8 92 

Puebla MEX 0.1% 76 2.5% 6 0.3% 67 0.0% 82 0.3% 75 2.8 10 20.9% 84 3.9% 81 $42K 76 32.5% 89 1.2 73 10.3% 17 0.01% 64 23.8 79 

Querétaro MEX 6.9% 4 2.1% 11 0.3% 63 0.2% 34 0.3% 68 6.7 28 26.4% 63 6.8% 62 $81K 61 51.7% 77 3.2 65 8.8% 41 0.01% 69 32.9 63 

Quintana Roo MEX 0.0% 82 1.7% 20 0.2% 80 0.1% 63 0.4% 65 1.9 3 22.4% 80 7.4% 59 $14K 89 68.4% 65 0.6 82 13.1% 2 0.00% 82 28.7 69 

San Luis Potosí MEX 3.1% 13 1.6% 27 0.2% 85 0.1% 53 0.1% 83 3.7 17 22.9% 77 4.1% 78 $63K 66 34.1% 87 2.1 68 8.1% 63 0.01% 73 23.9 78 

Sinaloa MEX 0.1% 77 0.5% 84 0.3% 68 0.1% 69 0.2% 79 2.2 4 28.7% 57 4.0% 80 $27K 81 62.0% 69 0.6 84 5.8% 88 0.01% 68 21.3 84 

Sonora MEX 4.2% 11 0.6% 83 0.3% 65 0.0% 79 0.4% 66 2.6 7 27.2% 60 5.2% 71 $73K 63 83.0% 37 23.9 58 6.9% 79 0.01% 71 28.7 68 

Tabasco MEX 0.0% 82 0.9% 61 0.1% 90 0.1% 61 0.1% 89 4.3 22 24.5% 72 3.6% 82 $36K 78 55.5% 73 1.0 76 7.3% 72 0.00% 82 21.6 82 

Tamaulipas MEX 17.8% 3 2.3% 8 0.3% 70 0.0% 73 0.3% 72 7 29 24.6% 71 4.1% 77 $46K 72 59.1% 71 0.6 83 6.7% 81 0.02% 57 31.1 66 

Tlaxcala MEX 1.1% 50 2.5% 5 0.2% 84 0.0% 74 0.1% 91 4.9 23 20.5% 86 3.1% 85 $21K 85 27.5% 91 1.6 71 13.4% 1 0.01% 65 24.2 76 

Veracruz MEX 0.1% 78 1.0% 55 0.2% 87 0.0% 85 0.1% 88 4.1 19 20.7% 85 2.9% 86 $59K 67 38.1% 85 0.2 89 10.1% 21 0.01% 74 21.6 81 

Yucatán MEX 0.0% 81 0.5% 86 0.2% 79 0.1% 62 0.2% 78 4.2 21 23.0% 76 5.2% 72 $25K 82 66.4% 66 0.5 86 7.0% 78 0.01% 62 22.1 80 

Zacatecas MEX 0.0% 82 3.4% 3 0.3% 64 0.1% 70 0.3% 70 2.7 8 22.0% 81 2.1% 91 $36K 79 36.3% 86 0.7 79 9.8% 25 0.00% 82 24.2 77 

Alabama USA 0.8% 57 1.6% 24 2.3% 26 0.2% 26 1.1% 54 23.1 79 30.1% 51 13.3% 29 $131K 33 78.1% 56 25.4 56 8.2% 58 0.01% 76 46.3 39 

Alaska USA 0.1% 74 1.0% 58 0.6% 59 0.1% 45 2.5% 34 36.3 89 32.6% 41 9.6% 52 $114K 47 86.1% 18 12.2 61 10.2% 18 0.00% 81 40.5 55 

Arizona USA 2.9% 17 1.0% 51 2.3% 27 0.2% 36 3.2% 25 17.6 64 31.1% 47 15.6% 10 $151K 19 85.7% 22 128.1 19 11.0% 8 0.08% 37 53.8 25 

Arkansas USA 0.8% 58 1.1% 50 0.7% 57 0.0% 81 1.1% 56 19.1 69 26.9% 62 12.1% 38 $112K 48 73.0% 63 32.4 53 8.4% 53 0.01% 61 37.1 58 

California USA 2.2% 27 0.8% 69 5.6% 5 0.6% 7 8.1% 7 14 48 36.4% 26 16.1% 6 $217K 3 87.7% 12 380.8 2 11.4% 7 1.87% 1 83.9 2 

Colorado USA 0.8% 54 1.0% 59 2.1% 31 0.3% 19 2.9% 30 19.7 72 42.8% 15 15.9% 8 $150K 20 88.2% 8 147.6 14 11.7% 6 0.45% 6 60.3 16 
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High Tech 

Exports Inward FDI R&D Intensity R&D Personnel 

Immigration of 
Knowledge 
Workers Decarbonization 

Workforce 
Education 

Scientific, 
Technical, 

Professional 
Employment 

Labor 
Productivity in 
Manufacturing 

Broadband 
Access Patents 

Business 
Creation 

Venture Capital 
Investment Overall 

State/Prov. Country Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank 

Connecticut USA 1.6% 39 1.2% 44 3.3% 13 0.3% 22 5.7% 15 10.9 34 43.2% 13 14.1% 21 $169K 14 85.5% 23 223.3 7 8.5% 49 0.14% 27 61.4 13 

Delaware USA 1.3% 47 1.0% 56 3.6% 11 0.5% 9 4.2% 19 13.7 46 36.2% 28 14.2% 20 $162K 15 86.2% 17 283.9 6 9.9% 23 0.18% 19 65.0 11 

Florida USA 1.9% 32 1.0% 52 1.0% 47 0.1% 39 6.7% 11 15.5 54 32.1% 44 16.2% 5 $130K 35 83.2% 35 61.9 38 12.5% 4 0.11% 30 50.2 31 

Georgia USA 1.6% 38 1.4% 30 1.3% 43 0.1% 52 3.4% 23 14.6 50 35.2% 30 16.1% 7 $142K 28 82.7% 40 79.7 31 10.7% 13 0.18% 20 50.3 28 

Hawaii USA 0.0% 80 1.3% 37 0.7% 56 0.1% 43 6.0% 12 11.8 37 34.1% 36 13.0% 32 $103K 53 84.5% 27 28.3 54 8.4% 54 0.03% 53 41.7 53 

Idaho USA 1.8% 35 0.7% 76 4.1% 8 0.1% 68 1.3% 52 8.7 31 29.4% 54 12.7% 33 $111K 49 82.5% 41 93.5 25 10.9% 11 0.06% 43 48.6 34 

Illinois USA 2.7% 21 1.3% 39 2.1% 32 0.2% 30 4.6% 17 19.5 71 38.7% 21 15.7% 9 $172K 13 83.6% 30 147.8 13 9.4% 29 0.19% 17 57.2 23 

Indiana USA 2.3% 25 1.7% 19 2.4% 19 0.1% 46 1.6% 48 24.6 81 30.3% 50 11.7% 40 $175K 10 81.2% 50 120.7 21 8.1% 61 0.05% 47 50.2 29 

Iowa USA 2.3% 26 1.0% 57 2.4% 21 0.1% 58 1.9% 41 21.5 76 31.1% 47 9.3% 54 $141K 29 81.8% 43 67.5 36 7.2% 75 0.01% 77 43.3 49 

Kansas USA 1.3% 43 1.3% 38 2.0% 33 0.1% 44 2.0% 39 24.8 83 36.5% 25 12.5% 34 $155K 17 83.0% 38 52.8 43 8.7% 44 0.15% 25 48.7 33 

Kentucky USA 2.1% 30 2.0% 12 1.0% 48 0.0% 83 1.5% 50 29.7 85 29.7% 52 11.7% 41 $141K 30 78.9% 55 40.0 48 9.3% 31 0.06% 44 43.8 48 

Louisiana USA 0.4% 69 0.9% 64 0.5% 60 0.0% 90 1.3% 53 29.4 84 28.3% 58 12.2% 36 $346K 1 75.6% 60 38.4 50 8.4% 51 0.04% 52 46.2 40 

Maine USA 0.8% 55 1.6% 23 0.8% 53 0.0% 84 1.5% 49 13 42 34.5% 34 12.2% 37 $104K 52 82.0% 42 56.1 41 9.1% 36 0.16% 23 41.8 52 

Maryland USA 0.7% 63 0.8% 70 5.8% 4 0.9% 6 6.7% 10 15.6 55 44.0% 12 17.0% 2 $196K 5 87.7% 12 142.0 16 9.5% 27 0.16% 22 75.0 4 

Massachusetts USA 2.1% 29 1.2% 43 6.4% 2 1.4% 1 6.7% 9 13.9 47 47.7% 11 16.8% 3 $196K 6 86.8% 14 501.4 1 8.8% 42 1.56% 2 91.5 1 

Michigan USA 1.9% 34 1.8% 15 5.1% 6 0.3% 23 2.9% 29 17.2 59 33.3% 39 15.3% 11 $147K 24 82.8% 39 144.4 15 8.5% 48 0.09% 35 60.8 15 

Minnesota USA 2.5% 22 1.3% 41 2.4% 18 0.2% 37 3.2% 26 19.4 70 39.4% 20 13.3% 30 $149K 21 85.9% 20 308.3 5 8.6% 45 0.24% 13 59.1 18 

Mississippi USA 2.3% 24 1.2% 45 1.1% 46 0.0% 92 0.5% 63 15 52 25.2% 68 11.0% 48 $121K 44 73.4% 62 19.9 59 8.1% 59 0.00% 79 36.6 59 

Missouri USA 0.8% 53 1.3% 40 2.8% 16 0.2% 28 1.6% 46 21.1 75 33.5% 38 13.4% 27 $131K 34 81.3% 47 78.8 33 11.0% 9 0.11% 33 51.3 27 

Montana USA 0.5% 67 0.6% 82 0.9% 51 0.1% 54 0.9% 58 33.6 87 34.8% 31 10.0% 51 $126K 38 81.3% 47 49.5 45 9.9% 22 0.15% 26 42.3 50 

Nebraska USA 1.0% 51 0.9% 68 0.9% 50 0.1% 57 1.7% 42 22.3 77 34.7% 32 11.6% 43 $127K 37 84.4% 28 39.8 49 8.2% 57 0.05% 46 41.5 54 

Nevada USA 1.8% 36 1.0% 53 0.7% 55 0.1% 47 4.6% 18 17.6 64 25.1% 69 14.5% 17 $124K 40 83.4% 31 49.3 46 13.1% 3 0.02% 55 45.3 45 

New 
Hampshire 

USA 3.1% 14 1.8% 17 3.8% 10 0.2% 29 2.7% 32 13.2 43 39.6% 19 13.8% 25 $124K 42 88.4% 5 216.9 8 8.4% 52 0.11% 32 58.6 19 

New Jersey USA 1.3% 44 1.4% 29 3.9% 9 0.5% 8 9.4% 4 17.8 67 43.2% 13 16.5% 4 $192K 8 86.8% 14 195.3 9 10.2% 19 0.18% 18 70.2 7 

New Mexico USA 2.9% 18 0.6% 81 7.2% 1 1.3% 2 1.9% 40 24.6 81 29.1% 55 13.1% 31 $121K 43 76.4% 58 61.2 39 9.0% 38 0.26% 12 68.3 8 
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High Tech 

Exports Inward FDI R&D Intensity R&D Personnel 

Immigration of 
Knowledge 
Workers Decarbonization 

Workforce 
Education 

Scientific, 
Technical, 

Professional 
Employment 

Labor 
Productivity in 
Manufacturing 

Broadband 
Access Patents 

Business 
Creation 

Venture Capital 
Investment Overall 

State/Prov. Country Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank 

New York USA 0.9% 52 0.9% 60 1.6% 37 0.4% 13 7.7% 8 14.1 49 41.7% 17 14.5% 16 $145K 26 83.4% 31 128.1 18 10.8% 12 0.93% 3 60.9 14 

North Carolina USA 1.5% 40 1.5% 28 2.8% 15 0.4% 12 2.5% 35 13.4 45 34.7% 32 14.7% 14 $196K 7 81.6% 44 107.8 23 9.4% 30 0.17% 21 58.1 21 

North Dakota USA 1.6% 37 0.8% 73 1.1% 45 0.1% 56 1.6% 45 66.6 91 33.9% 37 8.2% 57 $139K 31 81.3% 47 89.6 26 10.5% 15 0.06% 42 45.8 42 

Ohio USA 1.9% 33 1.4% 33 2.2% 29 0.2% 32 2.0% 38 17.3 60 32.6% 41 13.8% 23 $148K 22 83.2% 35 163.4 10 7.8% 65 0.12% 29 51.5 26 

Oklahoma USA 1.3% 46 0.9% 65 0.9% 52 0.0% 77 1.4% 51 22.9 78 28.9% 56 12.0% 39 $120K 45 79.7% 52 64.9 37 9.1% 35 0.01% 78 40.4 56 

Oregon USA 5.8% 9 0.9% 67 4.1% 7 0.2% 31 3.0% 27 12 38 36.3% 27 13.8% 24 $155K 18 86.8% 14 376.9 3 10.1% 20 0.28% 10 66.0 10 

Pennsylvania USA 1.4% 42 1.3% 42 2.3% 24 0.5% 10 2.8% 31 20 73 36.0% 29 13.8% 22 $147K 23 81.5% 45 130.2 17 8.1% 60 0.29% 9 55.9 24 

Rhode Island USA 0.7% 61 1.4% 31 2.4% 17 0.1% 40 3.4% 24 11.2 35 38.3% 22 14.7% 13 $115K 46 85.5% 23 110.4 22 8.6% 47 0.09% 36 50.2 30 

South Carolina USA 2.1% 28 2.1% 10 1.2% 44 0.1% 67 1.7% 44 15.6 55 31.6% 45 14.5% 19 $143K 27 79.2% 54 86.8 28 9.1% 33 0.02% 56 46.6 38 

South Dakota USA 0.7% 62 0.8% 72 0.7% 58 0.1% 60 1.0% 57 18.1 68 30.8% 49 7.9% 58 $106K 51 80.6% 51 54.5 42 8.1% 61 0.03% 54 35.9 60 

Tennessee USA 2.4% 23 1.7% 21 1.4% 42 0.0% 76 1.7% 43 15.7 57 31.5% 46 14.5% 18 $145K 25 79.4% 53 43.6 47 9.0% 37 0.10% 34 45.6 43 

Texas USA 4.9% 10 1.1% 48 1.6% 36 0.1% 41 4.1% 20 20.6 74 32.5% 43 14.7% 15 $239K 2 83.3% 33 163.3 11 10.9% 10 0.16% 24 58.3 20 

Utah USA 1.4% 41 0.9% 63 2.2% 28 0.3% 16 2.3% 37 23.2 80 34.5% 34 14.7% 12 $132K 32 87.8% 10 159.1 12 11.9% 5 0.58% 4 59.2 17 

Vermont USA 6.3% 5 1.4% 34 1.4% 41 0.1% 65 2.3% 36 7.1 30 40.2% 18 11.3% 46 $88K 56 81.4% 46 77.3 34 8.3% 56 0.19% 16 44.5 47 

Virginia USA 0.7% 59 1.2% 46 2.1% 30 0.3% 18 5.7% 14 12.7 41 42.8% 15 18.4% 1 $172K 12 84.8% 26 68.3 35 9.5% 28 0.13% 28 57.8 22 

Washington USA 1.3% 45 0.7% 75 5.9% 3 0.3% 20 5.6% 16 12.6 39 38.3% 22 13.4% 28 $202K 4 89.1% 4 362.8 4 10.6% 14 0.47% 5 74.2 5 

West Virginia USA 0.4% 68 1.1% 49 0.8% 54 0.0% 86 0.7% 60 50 90 26.4% 63 10.4% 50 $157K 16 76.0% 59 24.3 57 7.0% 76 0.00% 82 39.8 57 

Wisconsin USA 2.7% 20 1.1% 47 2.3% 22 0.2% 33 1.61% 47 17.3 60 32.7% 40 11.5% 44 $124K 41 83.3% 33 125.6 20 7.8% 66 0.05% 51 47.5 36 

Wyoming USA 0.3% 70 0.6% 80 0.4% 61 0.0% 91 0.92% 59 89.7 92 27.7% 59 8.4% 56 $179K 9 83.7% 29 52.7 44 9.8% 24 0.05% 45 42.0 51 
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SUMMARY OF FINDINGS 
At one level, it is not surprising that the divergence between the top state, Massachusetts, and 
the bottom, Oaxaca, is considerable. Massachusetts is likely the most innovative subnational 
region in the world, while Oaxaca still contends with development challenges, from education to 
infrastructure. Interestingly, low-performing U.S. states South Dakota, Mississippi, and Arkansas 
actually score closer to the median Mexican state (24.2) than to the median U.S. score (50.2). 
Further, 14 U.S. states perform below the lowest-ranking Canadian province.  

America’s innovation leaders—Massachusetts, California, and Maryland—top the overall ranking 
at first, second, and fourth, respectively. Massachusetts ranks first due to the state’s massive 
network of software, hardware, and biotech firms in the Greater Boston area. Boston also holds 
one of the country’s most densely populated clusters of top-performing research universities, 
many of which focus on science, technology, engineering, and mathematics (STEM) education. 
California places second due to its bustling tech economy of Silicon Valley and other southern 
Californian innovation hubs with access to leading research universities such as Stanford, 
Caltech, and the University of California, San Diego. Maryland earns its spot due to the state’s 
abundance of D.C.-commuting knowledge workers employed in scientific, technical, and 
professional activities, alongside its R&D and innovation activities attributable to a plethora of 
federal contracts. Washington state ranks fifth because of its high-tech exports, cutting-edge 
tech businesses bringing in foreign investment, patent generation in areas such as artificial 
intelligence (AI) and cloud computing, and digitalization of the service sector. 

Multiple Canadian provinces place highly as well. Ontario ranks highest among Canadian 
provinces at third, British Columbia at sixth, and Quebec at ninth. Ontario is the North American 
runner-up in foreign investment and has attracted national headquarters from tech giants such as 
Uber, Intel, LG, and Samsung. Ontario also encompasses the Toronto-Waterloo Corridor, 
Canada’s largest innovation hub harboring more than 15,000 tech companies, over 5,000 start-
ups, and a world-leading quantum computing hub.3 British Columbia ranks high due to its highly 
educated workforce and attractiveness to migrating knowledge workers. Vancouver remains one of 
Canada’s most robust tech hubs and is home to almost 100,000 tech workers, helping British 
Columbia excel in its creation of R&D jobs and its high attraction of FDI.4 

While Mexico expectedly lags behind U.S. and Canadian states, Nuevo León is the most 
competitive Mexican state by a very slight margin (ranking 61st out of 92 states), with Mexico 
City virtually tying. Mexico City, the second-most populous federal entity in Mexico, is home to 
many professional jobs and burgeoning entrepreneurial activity. As a political and economic door 
for the United States to the rest of Latin America, many start-ups and larger firms looking to 
assert their presence in Latin American markets have established second headquarters in Mexico 
City.5 These circumstances have allowed Mexico City to attract an exceedingly high volume of 
foreign-born knowledge workers alongside a rise in foreign investment, each in greater amounts 
than for many U.S. states. Nuevo León and Mexico City score 10 points higher than the nation’s 
median state does, and 11 U.S. states score closer to the level of Nuevo León/Mexico City than 
to the U.S. median. Nuevo León, located just south of Texas, has long been a leading Mexican 
manufacturing region and has benefited from high levels of FDI due to companies post-North 
American Free Trade Agreement (NAFTA) seeking out large amounts of affordable, skilled labor. 
However, the state’s manufacturing value added per worker is very low. Similarly, Jalisco, home 
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to Mexico’s rising tech capital Guadalajara, has more workers and higher total value added in 
manufacturing and information and communications technology (ICT) sectors than most U.S. 
states do, yet it maintains few tech jobs as a share of total employment and low per-worker value 
added in these industries.  

While overall index scores strongly correlate with GDP per capita (0.73), wealth is not directly 
determinant of a state’s competitiveness in the innovation economy. Intra-nationally, these 
scores correlate far less with wealth. Considering just Canadian provinces, the correlation 
between index scores and GDP per capita falls to just 0.22. In U.S. states alone, that correlation 
is 0.46, while it’s 0.51 among only Mexican states. For example, while New York remains one of 
the wealthiest American states in total and per capita measurements of GDP, it ranks outside the 
top 10 North American states. Although New York City boasts considerable FDI and a high 
concentration of venture capital firms plus academic and corporate research labs (including the 
likes of Microsoft), New York state ranks 14th overall due to a longtime process of bleeding 
knowledge workers, both in professional services and in advanced manufacturing, across the 
Hudson to New Jersey and to Connecticut, both of which outrank New York at 7th and  
13th, respectively. 

Leading competitors in North America’s innovation economy are in the continental Northeast. 
New England states, alongside New York, Quebec, and Ontario, are characterized by highly 
educated workforces, a plethora of high-tech exports, extensive broadband access, and a wealth 
of R&D workers. The Pacific Northwest also prevails as another key regional leader in the 
innovation economy. The West Coast states of British Columbia, California, Oregon, and 
Washington excel in economic indicators similar to the American Northeast while attracting 
leading volumes of FDI. Progress made in both regions is assisted by cross-national innovation 
clusters and economic interdependence forged between the United States and Canada. 

Similarly, at the southern border, more cross-national innovation activity is taking place between 
U.S. states Arizona, California, Nevada, and Texas with Mexican states Baja California, Jalisco, 
Mexico City, Nuevo León Queretaro, and Tamaulipas. This emerging innovation cluster between 
the U.S. Southwest and Mexican North was previously shaped heavily by NAFTA, thereby 
significantly boosting FDI in Mexico, rapidly creating new businesses, and building a bedrock of 
North American manufacturing in Mexico.6 The highest-performing Mexican states in the 
innovation economy have even found their business cycles synchronizing with the economies of 
states in the American Southwest.7  

Mexican states remain concentrated at the low-scoring end of the subnational index (rankings 
61–92 are all Mexican states). And while the top-performing Mexican states score on par with 
the United States’ lowest-performing states, Mexico’s most struggling states—Michoacán de 
Ocampo (89th), Chiapas (90th), Guerrero (91st), and Oaxaca (92nd)—perform at about one-third 
the level of Mexico’s innovation leaders. 

The following sections assess North American states’ performance across the three main 
categories of the NASICI: knowledge economy, globalization, and innovation capacity. 
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KNOWLEDGE ECONOMY 
Knowledge and skills increasingly drive innovation and competitiveness. States that support a 
knowledge-based economy create a greater stock of human capital that can be deployed into 
research and production. Knowledge-based economies are also better positioned to lead in 
expanding the stock of available knowledge for the rest of the world, thereby improving their 
competitiveness in today’s innovation-driven economy. 

This section uses four indicators: 1) immigration of knowledge workers; 2) workforce education; 
3) the share of workers employed in professional, managerial, scientific, or technical activities; 
and 4) manufacturing gross value added (GVA) per worker.  

Immigration of Knowledge Workers 
Highly Educated Foreign-Born Population as a Share of Total State Population 

 

Why Is It Important? 
Knowledge workers from outside the country bring unique research backgrounds and experiential 
knowledge that helps drive discoveries. This indicator measures a state’s number of highly 
educated foreign-born residents as a share of total state population. A 2016 ITIF study finds that 
more than one-third of U.S. scientists and engineers producing meaningful innovations were born 
outside the country, despite immigrants comprising just 13.5 percent of the national resident 
population.8 Likewise, nearly half of Silicon Valley’s AI start-ups have at least one foreign-born 
founder.9 States with larger shares of highly educated immigrant populations benefit from a 
greater stock of human capital to lead in the knowledge economy. At the same time, their 
presence raises wages for both domestic and foreign-born workers.10 

The Rankings 
Canadian provinces heavily outperform the rest of North America on this knowledge economy 
indicator. The Organization for Economic Cooperation and Development (OECD) has previously 
ranked Canada as the most highly educated population of any country in the world. 11 Further, 
Canada’s points-based immigration system is oriented toward attracting high-skilled workers, 
placing a great emphasis on potential immigrants’ education levels, language ability, and 
experience.12 Canada also permits entry to more new immigrants per year than do the United 
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States or Mexico as a proportion of national population.13 U.S. states have a far greater 
educational mix in their immigrant populations. 

Top 5 State/Province 
Highly Educated Foreign-Born Population 

as a Share of the Population 

1 Ontario 17.8% 

2 British Columba 16.1% 

3 Alberta 11.1% 

4 New Jersey 9.4% 

5 Manitoba 9.1% 

 Average North American State 2.7% 

 Average Canada Province 8.0% 

 Average Mexican State 0.3% 

 Average U.S. State 3.2% 

Source: OECD.Stat, Regions & Cities Database, 2019 

 

Workforce Education 
Share of State Labor Force With a Post-Secondary Education 

 

Why Is It Important? 
Many jobs in the 21st century benefit from productivity gains acquired from skills training and 
higher education. A more-educated workforce means workers are better prepared for knowledge- 
and technology-intensive labor markets. This indicator measures the share of a state’s total 
workforce finishing postsecondary education (including universities, trade schools, and colleges). 
However, a greater number of schooling years may not necessarily equate with a person’s growth 
in applied knowledge or skills. For example, the Council for Aid to Education found that 44 
percent of exiting higher-educated students are not proficient in essential career skills.14 Even 
given continuing shortcomings in its higher education system (at least in America), a state 
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workforce’s share of highly educated workers remains a strong positive indicator of human 
capital, knowledge creation, occupational competence, and digital literacy. 

The share of the labor force holding a postsecondary education in U.S. states is nearly half the level 
found in Canadian provinces: 35 percent compared with 61 percent. 

The Rankings 
Canadian provinces again notably outperform the rest of North America in indicators on higher 
education. Canada, internationally ranked as one of the world’s highest-educated nations, 
accounts for the top-five most highly educated state workforces in North America. Quebec, 
Ontario, and British Columbia contain the greatest concentration of renowned colleges in 
Canada. The average highly educated share of the labor force among U.S. states is just over half 
the share enjoyed on average among Canadian states. U.S. leaders Massachusetts, Maryland, and 
Connecticut have workforce shares from 43 to 47 percent, juxtaposed by Nevada, Mississippi, 
and West Virginia (all near 25 percent). Mexico lags behind overall with several highly educated 
exceptions, including Mexico City, Nuevo León, Sinaloa, and Sonora. 

Top 5 State/Province 
Share of Labor Force With  
Postsecondary Education 

1 Quebec 67.9% 

2 Ontario 64.8% 

3 Nova Scotia 64.5% 

4 Newfoundland and Labrador 62.8% 

5 British Columba 61.7% 

 Average North American State 36.3% 

 Average Canadian Province 60.8% 

 Average Mexican State 23.3% 

 Average U.S. State 35.0% 

Source: OECD.Stat, Regions & Cities Database, 2019 
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Professional, Scientific, and Technical Employment 
Share of Total State Employment in Professional, Scientific, and Technical Activities 

 

Why Is It Important? 
This indicator measures a state’s share of total employment enrolled in professional, scientific, 
and technical activities (North American Industry Classification System [NAICS] 54). Both 
automation and global value chains make work in professional services increasingly essential in 
the knowledge-based economy. These occupations are especially knowledge intensive, often 
requiring training and expertise, and are thus good paying and not easily automated or 
outsourced. This industry includes scientists and engineers, legal services, accounting, business 
management and administration, consulting, and computer and technical professional workers.15 
Jobs in these high-skilled services have increased by 20 percent over the last decade in the 
United States—nearly double the rate of total private-sector employment.  

The Rankings 
Virginia and Maryland top this indicator, likely due to their proximity to Washington, D.C., and 
the high number of federal contractors residing across the Washington metropolitan area. 
Massachusetts ranks highly for its many scientists employed in the Greater Boston area’s world-
class research universities and hospitals. New Jersey benefits from having many corporate 
headquarters, financial services, and high-tech jobs, several formerly in New York City. Canadian 
provinces lag behind the United States by about 4 percentage points on average, whereas 
Mexican states trail the United States by an average of nearly 10 percentage points. States with 
fewer large businesses tend to underperform on this indicator, as these services are often 
condensed into in-house tasks of small businesses, as exhibited by the lowest performance 
coming from small Mexican states such as Zacatecas and Guerrero. 

Top 5 State/Province 
Share of Employment in Professional,  
Scientific, and Technical Activities 

1 Virginia 18.4% 

2 Maryland 17.0% 

3 Massachusetts 16.8% 
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4 New Jersey 16.5% 

5 Florida 16.2% 

 Average North American State 10.0% 

 Average Canadian Province 9.6% 

 Average Mexican State 4.6% 

 Average U.S. State 13.5% 

Source: OECD.Stat, Regions & Cities Database, 2019 

Manufacturing Gross Value Added per Worker  
GVA per Worker in Manufacturing 

 

Why Is It Important? 
Gross value-added measures the contribution to GDP made by an individual producer, industry, 
or sector. This indicator measures the average GVA per manufacturing worker. Within 
manufacturing, high-value-added firms are most often capital intensive, producing more 
technologically complex products and organizing their work to take better advantage of worker 
skills. They typically earn higher wages because their workers are more productive, generating 
greater value for each hour worked. All else being equal, firms with higher-value-added levels can 
meet competitive challenges both at home and abroad within sectors. Unfortunately, U.S. 
manufacturing labor productivity is in decline, falling by 1.34 percent between 2012  
and 2019.16 

The Rankings 
Value added varies widely among different manufacturing industries. Two of the most valuable 
manufacturing industries, petrochemicals and computers/electronics, dictate the rankings of this 
list heavily. In Louisiana and Texas, their petroleum products carry a high value added, and 
Louisiana’s economy is even more dependent on this sector.17 States manufacturing other high-
value technology goods, such as Washington and Maryland in the aerospace industry, also 
perform well on this indicator. 
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Top 5 State/Province GVA per Worker in Manufacturing 

1 Louisiana $346,406 

2 Texas $238,992 

3 California $217,058 

4 Washington $202,281 

5 Maryland $196,480 

 Average North American State $107,730 

 Average Canadian Province $105,021 

 Average Mexican State $40,381 

 Average U.S. State $150,519 

Source: OECD.Stat, Regions & Cities Database, 2019 
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GLOBALIZATION 
Today’s innovation economy increasingly relies on global trade integration and the attraction of 
international demand. Globalized states—states oriented to engage with international economic 
activity—grow more competitive in the innovation economy by becoming a more integral part of a 
larger innovation ecosystem. While the 2020 United States-Mexico-Canada Agreement (USMCA) 
replaced NAFTA to modernize North America’s global trade architecture, states within North 
America are also taking individual efforts toward greater global engagement and integration. 

The indicators in this section observe two aspects of globalization: 1) the amount of inward  
FDI attracted and 2) the share of a state’s total GDP contributed by high-tech goods and  
services exported.  

Inward Foreign Direct Investment  
Inward FDI as a Share of GDP 

 

Why Is It Important? 
Inward FDI represents the flow of funds into a state from foreign-based enterprises to purchase 
that state’s existing facilities or to develop new ones. This indicator measures states’ amounts of 
inward FDI relative to their GDP. Domestic economies receiving greater FDI enjoy economic 
revitalization through foreign businesses expanding domestic output. This foreign-generated 
economic activity employs increasingly higher amounts of the domestic workforce. FDI creates 
more high-paying jobs due to the successful innovative habits of majority-owned foreign 
companies and the upward pressures they exert on wages domestically.18 FDI as an economic 
indicator confers a win-win for foreign and domestic parties, as the exchange deepens both 
parties’ integration in global value chains and is associated with increased international trade, 
R&D expenditures, and job creation.19 

The Rankings 
Canada receives more inward FDI as a share of its total GDP than the United States does, with 
most of both total funding and the number of projects directed toward British Columbia and 
Ontario. The United States, while receiving more total FDI than both Canada and Mexico do, lags 
behind in inward FDI proportionally to GDP. Canadian inward FDI, while high, may also be 
inflated by wealthy foreigners buying up real estate in places such as Vancouver for tax-
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avoidance purposes.20 However, many Canadian and U.S. states receive less FDI than do some 
Mexican states. For example, Zacatecas (third), Baja California Sur (fourth), and Tlaxcala (fifth) 
receive large FDI sums relative to their GDP. These Mexican states attract FDI with large supplies 
of manufacturing workers at globally competitive wages, whereas leading Canadian and  
U.S. states attract investment for their rich energy and mining resources and availability of 
knowledge workers.21 

Top 5 State/Province Inward FDI as a Share of GDP 

1 British Columba 9.1% 

2 Ontario 4.7% 

3 Zacatecas 3.4% 

4 Baja California Sur 2.6% 

5 Tlaxcala 2.5% 

 Average North American State 1.3% 

 Average Canadian Province 2.2% 

 Average Mexican State 1.3% 

 Average U.S. State 1.2% 

Source: Invest Canada, 2019; Mexico Ministry of Economy, 2019; US Bureau of Economic Analysis, 2019  
 

High-Tech Exports 

High-Tech Exports (NAICS 333, 334, & 335) as a Share of GDP 

 

Why Is This important? 
As technology comprises ever-larger shares of global trade, the extent of technology exports 
reflects a state’s readiness for trade of products today and into the future. Such innovative 
technologies traded internationally are defined here as machinery manufacturing (NAICS 333); 
computer and electronics products (NAICS 334); and electrical equipment, appliance, and 
component manufacturing (NAICS 335). This indicator measures a state’s sum of exports within 
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these three 3-digit NAICS codes as a share of GDP. These codes contain technologies such as 
robotics, ICT goods, and computer components, and are selected because they expend the 
highest amounts of R&D business expenditure compared with any other manufacturing sector.22  

Chihuahua, Baja California, and Tamaulipas lead all other North American states in exports of high-
tech products relative to GDP. 

The Rankings 
Chihuahua, Baja California, and Tamaulipas lead all other North American states in exports of 
high-tech products relative to GDP. These states include the major manufacturing cities of 
Ciudad Juarez, Tijuana, and Matamoros, which together comprise most of Mexico’s 
“maquiladora” manufacturing plants. These maquiladoras once accounted for nearly half of all 
Mexican exports, but as U.S. demand for Mexican exports has changed over time, the content of 
maquiladoras has shifted more toward technology goods. Maquiladoras in Chihuahua have led 
this transition, accounting for nearly $90 billion worth of Mexican exports in a single year. 
Further, automatic data processing machinery and equipment are becoming a greater source of 
technology exports from Chihuahua.23 High-tech exports from U.S. and Canadian states are 
significantly lower, as those countries have relatively smaller industrial economies and larger 
service economies. Interestingly, Vermont leads the United States in its production of high-tech 
exports, which stems from a concentrated production in computer component technologies. 
States with low FDI and R&D commitments lagged behind in their trade of high-tech exports—an 
indication that they lack firms able to develop high-tech products. 

Top 5 State/Province High Tech Exports as a Share of GDP 

1 Chihuahua 39.0% 

2 Baja California 21.4% 

3 Tamaulipas 17.8% 

4 Querétaro 6.9% 

5 Vermont 6.3% 

 Average North American State 1.3% 

 Average Canadian Province 1.6% 

 Average Mexican State 3.7% 

 Average U.S. State 1.7% 
Source: Innovation, Science, and Economic Development Canada, 2019; USA Trade Online, 2019; INEGI-EAEF, 2019  
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INNOVATION CAPACITY 

A state’s capacity to innovate represents its most sustainable path to long-term economic growth. 
States more readily able to innovate and produce valuable intellectual property (IP) command a 
greater competitive position toward shaping future innovations. A strong innovation capacity 
consists of public and private efforts to drive economic change, whether through state R&D 
efforts or by the ingenuity of inventors and newly emergent businesses. In today’s innovation 
economy, a global audience looks toward states with robust innovation capacities to inform their 
own behavior in domestic policymaking and solve globally shared challenges. 

The indicators in this section measure seven aspects of innovation capacity: 1) broadband 
subscribership; 2) total R&D investment; 3) the share of R&D personnel in the workforce; 4) the 
number of patents; 5) business creation; 6) responsibility over emissions; and 7) venture capital 
investment.  

Broadband Telecommunications 
Share of all Households Subscribing to Broadband Internet 

 

Why Is It Important? 
“Broadband” refers to connections that allow the transmission of large data at fast speeds using 
Internet protocols. This indicator measures the percentage of households in a given state 
subscribing to a broadband Internet connection. Broadband Internet access allows businesses 
and households to have faster and more-reliable Internet service and communications. As more 
households in a state gain access to broadband Internet, the sharing of information, provision of 
digital services, and e-commerce become more efficient and more widely available. Broadband 
also expands an economy through improved teleworking, telehealth services, and even remote 
learning, as a recent study finds that a 10-line increase in a state’s broadband connections per 
100 people is associated with cumulative GDP growth of between 0.8 and 1.4 percent.24  

The Results 
Canadian provinces overall outperform U.S. and Mexican states. Canada has one of the highest 
household penetration rates of any OECD country and has maintained a longstanding set of 
digitalization policies at the national and provincial levels.25 The Canadian government projects 
that, by the end of 2021, 90 percent of households will have access to broadband, which it 
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appears to be well on track to achieve.26 Mexican states notably trail both U.S. and Canadian 
ones, likely due to Mexico having a less-developed economy. Expanding Internet access in 
Mexico only became a national policy priority in 2013, when Mexico first established the federal 
broadband fund Mexico Conectado.27 

Top 5 State/Province 
Percentage of Households  

Subscribing to Broadband Internet 

1 British Columbia 93.2% 

2 Alberta 91.9% 

3 Ontario 89.3% 

4 Washington 89.1% 

5 Saskatchewan 88.4% 

 Average North American State 72.5% 

 Average Canadian Province 88.4% 

 Average Mexican State 51.0% 

 Average U.S. State 82.8% 

Source: OECD.Stat, Regions & Cities Database, 2017 

 

R&D Intensity  
Total R&D Investment Relative to GDP 

 

Why Is It Important? 
Contributions to R&D come from three main sources: business, government, and academia. 
Businesses fund R&D to create new products and more-efficient processes, a motivation that has 
amassed nearly three-fourths of total U.S. R&D.28 Academic institutions cultivate talent and 
provide platforms for scientists and engineers to conduct their work. Government can drive 
innovation in socially valuable areas that may otherwise lack attention. This indicator measures 
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R&D intensity as a state’s total received investment of R&D relative to its GDP. R&D funds 
invested in a state have a resonating impact on the rest of an economy, as one estimate finds 
that each dollar allocated by Canadian firms for R&D add another 33 cents to the rest of the 
economy.29  

One estimate finds that each dollar allocated by Canadian firms for R&D adds another 33 cents to the 
rest of the economy. 

The Rankings 
New Mexico leads North America in R&D intensity due to sizable federal investment in Los 
Alamos National Laboratories and Sandia Laboratories in Albuquerque. Massachusetts places 
second in R&D intensity due to a concentration of universities and biotech and software firms in 
the Greater Boston area performing R&D. Both Washington and California rank highly due to 
robust R&D intensity among high-tech industries. States containing large federal facilities—
especially research organizations—such as Maryland, which includes the National Institutes of 
Health and the National Institute of Standards and Technology, also rank as more R&D intensive 
than others. 

Top 5 State/Province R&D Intensity as a Share of GDP 

1 New Mexico 7.17% 

2 Massachusetts 6.36% 

3 Washington 5.92% 

4 Maryland 5.81% 

5 California 5.63% 

 Average North American State 1.59% 

 Average Canadian Province 2.11% 

 Average Mexican State 0.24% 

 Average U.S. State 2.31% 

Source: Statistics Canada, 2019; INEGI, 2019; National Science Foundation, 2019  
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R&D Personnel 
R&D Personnel as a Share of Total State Employment 

 

Why Is It Important? 
R&D personnel employed by businesses can target valuable research toward productivity-
enhancing innovations with spillover effects benefiting the whole economy. More R&D workers 
also enable a more efficient distribution of highly complex work. One report from the Leibniz 
Center for European Economic Research estimates that each additional worker employed in R&D 
contract services raises the likelihood that contracted R&D investments will generate new patents 
by 2 percentage points.30 State private sectors themselves also benefit from more privately 
employed R&D personnel, as states with more private-sector scientists and engineers can better 
attract other highly skilled workers and fast-growing firms.31 “R&D personnel” refers to a state’s 
share of total employment enlisted in R&D services (NAICS code 5417-Scientific Research and 
Development Services, not distinguishing whether employing firms/institutions receive any 
government support).  

The Rankings 
Massachusetts leads North America due to a wide array of research personnel housed in tech-
related business R&D universities and medical research at hospitals and labs. The state boasts 
Mass General Research Institute as the most extensive hospital-based research program in the 
United States. Canadian provinces, on average, rank highly, namely Quebec, Ontario, and British 
Columbia, due to national policy factors such as Canada maintaining a more generous R&D tax 
credit than that provided by the United States or Mexico.32 

Top 5 State/Province 
R&D Personnel as a  

Share of Total Employment 

1 Massachusetts 1.40% 

2 New Mexico 1.28% 

3 Quebec 1.18% 

4 Ontario 1.01% 

5 British Columba 0.91% 
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 Average North American State 0.22% 

 Average Canadian Province 0.51% 

 Average Mexican State 0.10% 

 Average U.S. State 0.24% 

Source: Statistics Canada, 2019; INEGI, 2019; US Bureau of Labor Statistics, 2019 

 

Patents 
PCT Patents Issued per Million Persons  

 

Why Is It Important? 
Patenting secures returns on investment toward valuable knowledge creation. Scientific research 
often is costly and requires multiple attempts from different firms, and in 2016, only about one-
third of the top 659 global pharmaceutical companies (one of the world’s most R&D-intensive 
industries) even made a profit.33 Patenting helps firms and inventors undertaking risky, complex, 
and expensive R&D and innovation activities capture a share of the value they create, providing 
strong incentives for future research investment and innovations. This indicator, measuring the 
number of Patent Cooperation Treaty (PCT) patents relative to each state’s population, 
demonstrates states’ abilities to generate valuable inventions and knowledge that are recognized 
by the global innovation community.  

The Rankings 
U.S. states on average lead PCT patent applications, with exceptionally high performance 
observed in states with either many high-tech corporate headquarters or R&D labs, such as 
Massachusetts’ Route 128 tech corridor or California’s Silicon Valley. Since PCT patents offer 
globally recognized IP protections, states with higher PCT patents per million persons are 
expectedly producing innovations that boost global competitiveness in the innovation economy. 
Oregon, Washington, and Minnesota round out the top-five states on this indicator. 
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Top 5 State/Province PCT Patents per Million Persons 

1 Massachusetts 501 

2 California 381 

3 Oregon 377 

4 Washington 363 

5 Minnesota 308 

 Average North American State 75 

 Average Canadian Province 60 

 Average Mexican State 2 

 Average U.S. State 122 

Source: OECD.Stat, Regions and Cities Database, 2015 

 

Business Creation 
Economywide Business Birth Rate 

 

Why Is It Important? 
A thriving business ecosystem in today’s innovation-driven economy should experience a high 
volume of business start-ups willing to enter the market, assume risk, and engage in competition 
to drive innovation and growth. This indicator measures states’ economy-wide business birth 
rates. Since more narrow data on business birth rates by industry is not available across states, 
this indicator is constrained by being too broad. The economy-wide business birth rate includes 
“mom-and-pop” lifestyle businesses at equal weight with high-tech start-ups, despite the fact 
that the former won’t experience the potential growth of the latter. Nevertheless, this indicator on 
business creation lacks a better alternative at the cross-national state level and can be reflective 
of a state’s economic resilience and regional competitiveness.34  
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The Rankings 
Tlaxcala has the highest business birth rate among North American states due to its increased 
security, which has enabled more businesses to emerge in the state (mostly new mom-and-pop 
businesses).35 This developing state in Mexico enjoys high start-up rates due to the prevalence of 
microenterprises in the country. A 2015 estimate finds that just over 97 percent of businesses in 
the state were microenterprises, which are far easier to start than traditional small businesses in 
developed states are.36 U.S. start-up rates have faltered in recent years, as the annual number of 
new U.S. start-ups have decreased by nearly 85,000 over the last two decades.37 Canadian 
states lag noticeably behind compared with American and Mexican ones on this measure. 

Top 5 State/Province Economy-Wide Business Birth Rate 

1 Tlaxcala 13.4 

2 Quintana Roo 13.1 

3 Nevada 13.1 

4 Florida 12.5 

5 Utah 11.9 

 Average North American State 8.7 

 Average Canadian Province 6.8 

 Average Mexican State 8.1 

 Average U.S. State 9.4 

Source: OECD.Stat, Regions and Cities Database, 2018. 

Decarbonization 
Tons of CO2 Emissions per Capita 

 

Why Is It Important? 
States pursuing long-term competitiveness in today’s economy should ensure their innovation 
capacity is sustainable. This indicator measures carbon dioxide (CO2) emissions produced per 
capita. While alarmists may dramatize the carbon footprint of tech companies, the ICT sector 
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accounts for one of the few industries projected by the International Energy Agency to meet its 
Sustainable Development Scenario based on its 2020 report, Tracking Clean Energy Progress.38 
Further, innovations made by the ICT sector are already reducing carbon emissions at the 
economy-wide level, as the Global e-Sustainability Initiative estimated that “the IT industry 
currently abates 1.5 times its own carbon footprint, and that could go up to almost 10 times in 
2030.”39 As the world makes efforts to combat climate change, policymakers will look to leading 
innovative states to devise new solutions and technologies to reduce carbon emissions. 

The Rankings 
Mexican states have enacted some (but far from all) of the United Nations (UN) Sustainable 
Development Goals policy recommendations to lower CO2 emissions by around 477 million tons 
by 2030. Reaching these goals will help maintain emissions in Mexico as they are today, but 
with significant GDP and per capita income growth.40 And given that CO2 emissions among North 
American states are uncorrelated to both GDP and per capita income, developing Mexican states 
that have not fully “carbonized”—which already report lower CO2 emissions than those of the 
developed states that lead decarbonization efforts—are reaching middle-income status without 
relying on a high-carbon development strategy.41 Overall, Mexican states score far better than 
American or Canadian ones do on this indicator. 

Top 5 State/Province Tons of CO2 Emissions Per Capita 

1 Colima 1.1 

2 Aguascalientes 1.3 

3 Quintana Roo 1.9 

4 Sinaloa 2.2 

5 Michoacán de Ocampo 2.3 

 Average North American State 15.1 

 Average Canadian Province 18.4 

 Average Mexican State 4.5 

 Average U.S. State 20.8 

Source: OECD.Stat, Regions and Cities Database, 2010. 
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Venture Capital Investment 
Venture Capital Investment Relative to GDP 

 

Why Is It Important? 
Venture capital (VC) is a form of business financing wherein investors provide funds to early-
stage companies in exchange for equity in their firms. Given the high uncertainty of start-ups 
making them more prone to business failure, VC investment assumes higher risks than other 
forms of investment do. However, VC investment is often intended for companies seen as having 
high-growth potential due to their usually being based on an innovative technology or business 
model. This indicator shows a state’s total VC investment (based on VC-receiving firms located 
therein) relative to the size of its GDP. VC has become increasingly concentrated in a handful of 
the most innovative industries, with AI technology-based start-ups attracting over 21 percent of 
the world’s VC in 2020.42 A state’s receipt of VC investment reflects both the innovativeness of 
its start-up ecosystem as well as the commitment of its firms to lead in crucial technologies for 
the future in areas such as AI, biotechnology, clean energy, advanced manufacturing,  
and robotics. 

The Rankings 
California leads this indicator due to Silicon Valley’s high concentration of tech start-ups and 
software firms, followed by Massachusetts and New York. VC is geographically concentrated in 
other countries as well, as Mexico City and Nuevo León attract roughly 50 percent and 29 
percent of Mexico’s total receipt of VC investment, respectively.43 Canada’s VC investment is 
comparatively less concentrated, although provinces in both the Atlantic and Prairie regions 
attract far less VC than do British Columbia, Ontario, or Quebec. The United States, however, 
leads both North America and the rest of the world in its creation and attraction of VC. 
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Top 5 State/Province Total VC Invested as a Share of GDP 

1 California 1.9% 

2 Massachusetts 1.6% 

3 New York 0.9% 

4 Utah 0.6% 

5 Washington 0.5% 

 Average North American State 0.1% 

 Average Canadian Province 0.1% 

 Average Mexican State 0.0% 

 Average U.S. State 0.2% 

Source: PricewaterhouseCoopers Moneytree Report 2019, Statista, 2020. 
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CROSS-NATIONAL INNOVATION CLUSTERS 
Pacific Northwest 
A cluster of exceptionally high scores in the NASICI that are concentrated in the Pacific-
Northwest shed new light on the region’s leadership in innovation. Washington, British Columbia, 
and Oregon rank within the top-10 highest-scoring states on the index, ranking 5th, 6th, and 
10th. So what are these states doing right, and what makes this region a hot spot for innovation?  

First, the Pacific Northwest has long been a region of collaborative innovation activity. Cross-
regional development organizations such as the Pacific Northwest Economic Region (PNWER) 
and Cascadia Innovation Corridor have been successful in decades-long advocacy for increased 
investment and activity in cross-border knowledge exchange, transportation development, and 
human capital enrichment.44 By building this cross-national economic identity, innovation hubs 
in Vancouver, Seattle, and Portland have increased economic co-investment, especially in the 
technology and life sciences industries. For example, the British Columbia Cancer Agency, a 
Vancouver-based life sciences lab doing groundbreaking cancer research on the BCRA gene, is 
currently working on codeveloping new isotopes for cancer diagnostics and conducting shared 
research on mRNA technology with the Seattle-based Fred Hutchinson Cancer Research Center—
a partnership made possible through the Cascadia Innovation Corridor’s organizing of enterprise 
leaders for regional development.45 This research collaboration is emblematic of the greater 
innovation cluster taking shape in the Pacific Northwest. Industry-university partnerships are also 
robust in Seattle and Portland. Oregon alone sports four major universities that operate 
entrepreneurship centers and programming. Oregon lawmakers have established the University 
Innovation Research Fund, which provides matching funding of federal investment to Oregon’s 
research universities from state-level public and private sources.46 These conditions sustain a 
vibrant regional innovation cluster and have made Oregon and Washington top exporters in 
semiconductors (and semiconductor-related tech) and aircrafts, respectively. 

U.S.-Mexico Border States 
Competitive Manufacturing as a Strategy for Growth  
Mexico has become the second-largest exporter of goods to the United States, with more than 11 
percent of those exports attributable to the automobile industry. With the passage of NAFTA in 
1994, automakers found their global competitiveness improved when doing business inside the 
United States, as the elimination of tariffs made greater manufacturing investment possible 
throughout North America. After NAFTA’s implementation, Mexico’s share of U.S. auto imports 
have grown steadily, with its 1995 share growing by 37 percent over the previous year (compared 
with 1994’s growth rate over 1993 of just 3 percent). (See figure 1.) With greater incentives for 
North American production of automobiles and automobile parts, Mexican states can leverage 
their comparative advantage in wage-competitive manufacturing to attract more investment from 
Canadian and U.S. businesses. This partnership has created a win-win for both North American 
companies enhancing their supply chains to build more vehicles affordably and Mexican states to 
create domestic production jobs while also growing their economy.  
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Figure 1: Mexico’s share of U.S. auto imports47 

 

This process of wealth creation shows most success in Nuevo León, one of Mexico’s subnational 
winners from NAFTA, which ranked the highest of any Mexican state in the NASICI. With more 
than 200 auto parts manufacturers, Nuevo León has more auto suppliers than does any other 
Mexican state. This leadership in establishing a crucial U.S. import market has brought 
invaluable economic gains to Nuevo León.48 Now the state commands a highly industrialized 
economy comparable to smaller European countries such as Croatia, Poland, or Slovakia. Nuevo 
León’s growth is due to its attraction of foreign investment and commitment to North American 
manufacturing. Such efforts have improved its innovation performance across some indicators 
observed in the North American innovation competitiveness index, with the state ranking 35th in 
R&D Personnel, 16th in inward FDI, and 11th in VC investment. 

Nuevo León’s growth represents the high-wage/low-wage dynamic that could make North America 
a far-more significant global manufacturing powerhouse, especially when more cost-efficient 
labor is needed to support manufacturing efforts. Indeed, Mexico's production costs, in terms of 
labor cost per hour, have stayed competitive with those of Asian nations, with the gap to the U.S. 
wage expected to increase to one-tenth the U.S. level by 2025. (See figure 2.)  

Figure 2: Average manufacturing labor cost ($US/hour)49 
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Mexico’s Innovation Capital 
The state of Jalisco has seen a similar growth trajectory. But while Nuevo León’s growth comes 
from its involvement in auto manufacturing for North American supply chains, Jalisco’s growth 
comes from its commitment to new technologies. While its per-worker GVA in the manufacturing 
and information and communications sectors are $53K and $100K, respectively, Jalisco’s total 
gross value added in both fields ranks far higher. The state’s total GVA in manufacturing equals 
$29 billion (just below the total manufacturing GVA of California), and GVA in the information 
and communications industry totals nearly $20 billion, on par with that of North Carolina.50 From 
these statistics, two key questions weigh on Jalisco’s innovation competitiveness: What accounts 
for the growth in these industries, and why is there such a gap in performance between total GVA 
and GVA per worker? 

The answer to both questions, however, lies in the state’s capital city of Guadalajara, which has 
become Mexico’s high-tech capital due to a decades-long transformation that started with 
manufacturing technology components for the most-innovative firms of the latter half of the 20th 
century. Companies such as IBM, Motorola, and Hewlett-Packard all relied on the manufacturing 
capacity of Guadalajara to produce semiconductors and other valuable electronic products. This 
concentration of big tech names helped develop a cadre of Mexican firm managers, 
programmers, and engineers. Tech companies producing in Guadalajara expanded their 
investment into Jalisco’s universities to improve STEM education, shaping the way for the next 
generation of engineers and innovators to be tapped by multinationals with facilities in Mexico’s 
tech capital.  

With a growing stock of STEM-oriented human capital and rising global competitors in 
technology manufacturing, the city’s economic strategy has evolved in the last two decades away 
from manufacturing electronics to designing them instead. The city now maintains R&D facilities 
from global tech giants—including Amazon, Oracle, IBM, and HP—and serves as an innovation 
hub that attracts entrepreneurs from Silicon Valley seeking an international alternative to 
California’s tech capital. This growth shows in Jalisco’s total number of workers employed in 
scientific, technical, and professional activities, reporting about 230,000 workers in the industry 
in 2019 (more than in several Canadian and U.S. states). Jalisco also sports roughly the same 
number of R&D personnel found in the state of Delaware. But Guadalajara’s prosperity is 
primarily why Jalisco’s performance in per capita economic measurements scores surprisingly 
low. Jalisco’s total population had climbed to nearly 8.5 million by 2020, whereas Delaware’s 
population is just under 1 million people. Jalisco’s burgeoning capital has drawn in more willing 
intra-national migrants looking to participate in the urban advancements, higher wages, and safer 
conditions. But its growing pains from a transitioning economy are nothing new. Economists such 
as Arthur Lewis have articulated this developmental process of an essentially two-way economy 
of, on the one hand, rural economic activity akin to subsistence, and on the other, an urban 
capitalist sector that generates an improved standard of living. Lewis’s problem of the dualistic 
economy is a problem of fortune that Jalisco will need to navigate in order to complete its 
transition to that of a higher-income state. 

TSMC in Arizona: What the Semiconductor Industry Can Learn From the Auto Industry 
Since NAFTA, Canada- and United States-based companies in several sectors have considered 
“nearshoring” in Mexico as an alternative to completely outsourcing manufacturing and IT 
services that would lose out to innovation-mercantilist China or “Asian Tiger” economies.51 In 
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recent years, U.S. nearshoring to Mexico has continued growing handily. A.T. Kearney’s near-to-
far trade ratio reports that the ratio of U.S. imports from Mexico to U.S. imports from 14 Asian 
low-cost nations had increased by 400 basis points in just 2019 alone.52 In that year, the United 
States’ increased trade reliance on Mexico relative to emergent Asian economies generated over 
$320 billion in total Mexican exports to the United States. Mexico is showing its competitiveness 
with Asian tech producers, and North America shows greater willingness to rely on Mexico, 
thereby expanding important cross-national innovation activity across North America. As U.S. 
states lead advanced-technology design and production, North American firms can build up 
Mexican value chains by utilizing complementary labor forces to support new product 
development.  

Arizona presents a poignant case study in the potential for cross-national innovation activity. In 
2020, the state attracted $12 billion worth of investment from the Taiwan Semiconductor 
Manufacturing Company (TSMC) to develop next-generation chips. With the first foundry under 
construction, TSMC plans to construct six new facilities in the next 10 to 15 years. 
Semiconductors have become one of the most essential electronic products to the global 
economy, with TSMC valued at more than half a trillion dollars. In contrast, the worldwide supply 
shortage of semiconductor chips, which has crippled many technologically advanced industries, 
has made the manufacturing company’s investment even more valuable. Arizona’s new facilities 
will be developing TSMC’s new and enhanced 5 nanometer (nm) semiconductor chips, a product 
highly demanded by firms creating the next generation of automobiles, smartphones, and other 
ICTs. TSMC intends to bring as many as 12 of its supplying firms into Arizona to open new 
facilities to integrate its Arizona-based semiconductor production activities better. And while 
many complementary firms may hope to land new facilities in Arizona, there is a valuable 
opportunity to integrate Mexico’s global value chains into U.S. advanced semiconductor 
manufacturing at the southern border. 

The Mexican state of Sonora, which borders Arizona, has made significant contributions in 
building up the Arizona Innovation and Technology Corridor (AZITC) with its U.S. neighbor. The 
AZITC refers to the section of Pinal County, Arizona, between Phoenix and Tucson that has 
attracted a surge of business investment over the last two decades, now most notably containing 
facilities for electric vehicle companies Lucid Motors and Nikola. These innovative automakers 
chose AZITC for new facilities for proximity in distributing into key U.S. markets and for direct 
access to the automotive supply chain in the Arizona-Sonora region.53 Mexico’s auto parts 
production for U.S. firms has driven industrial growth in the automotive industry closer to the 
southern border. Now innovators of next-generation vehicles are finding success in Arizona and 
the AZITC to host the future of electric vehicles, bringing economic growth to both sides of the 
southern border. Their economic partnership has seen tremendous growth in Sonora’s three 
manufacturing cities of Hermosillo, Guaymas, and Empalme, whose production networks 
generate a constant flow of over 100,000 auto parts shipped across the southern border daily.54 
Now Sonora ranks 68th in the NASICI and 8th among Mexican states, showing particular 
progress in expanding high-tech exports (11th), broadband access (37th), and PCT patent 
generation (58th). 

With the success of U.S. and Mexican states integrating supply chains for the automotive 
market, there is high potential for the same integration in advanced-technology production. 
TSMC basing new operations in Arizona to produce 5 nm semiconductors will bring more 
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facilities to the region both from TSMC and its suppliers seeking to establish closer operations. 
Other vertically important production activities toward the development of TSMC’s semiconductor 
chips would benefit from locating in Mexico for its wage-competitive manufacturing, a large 
stock of readily available workers, and affordability of industrial space.55 Nearshoring of these 
adjacent manufacturing services in the semiconductor industry would significantly improve the 
vertical organization of North America’s semiconductor supply chains, creating mutual economic 
gains for the United States and Mexico. U.S.-owned firms still maintain nearly half of the global 
market share of semiconductors. However, exports of all products titled under the harmonized 
tariff codes 8541 and 8542 show America’s percentage of semiconductor products domestically 
made and exported from the United States lagging behind relative to the sum of Asia’s advanced 
technology-producing countries.56 Annual exports of U.S. semiconductor products have remained 
around $50 billion over the last two decades, whereas about $21 billion of that amount in 2020 
came from re-exports.57 (See figure 3.) 

Figure 3: Global exports of semiconductor and semiconductor-related products (HS 8541 and 8542) 

 

If North America wishes to become more competitive in semiconductor manufacturing, then it 
should consider how to leverage the unique capabilities of countries in the region to make that 
happen. For instance, right now, wafers manufactured in Samsung’s fabs in Austin, Texas, or 
Intel’s in Arizona, are shipped to Southeast Asian nations for final assembly, testing, and 
packaging (ATP). Why not have that happen in Mexico? That’s exactly why Sonora is developing 
an ATP competitiveness strategy for the state. In other words, nearshoring of advanced-
technology production in Mexico should be considered a valuable complement to sourcing  
from Asia.  

  

$0B

$50B

$100B

$150B

$200B

$250B

$300B

$350B

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

China Taiwan Singapore South Korea United States



INFORMATION TECHNOLOGY & INNOVATION FOUNDATION  |  JUNE 2022 PAGE 38 

POLICY RECOMMENDATIONS 
Expand the R&D Tax Credit to Be Competitive With Canada 
In an indicator of privately employed R&D personnel, the NASICI shows that Canadian provinces 
on average outperform U.S. states, with the average province employing more than double the 
share of R&D personnel than the average U.S. state does. This gap is in no small part due to 
Canada’s enhanced level of R&D tax incentives compared with the United States’. In a previous 
report comparing U.S. tax incentives for R&D against that of other countries, ITIF found that 
Canada maintains an overall federal subsidy rate of 19.1 percent on business R&D investment.58 
This level was above the 16.6 percent median among 34 developed countries observed, whereas 
the United States recorded a sub-median federal-state subsidy rate of 9.5 percent. Even with 
this comparatively low tax incentive for R&D investment, U.S. states still appear highly 
competitive in rankings of innovation capacity, especially in total gross expenditures on R&D, 
where the top-five states are all U.S. ones. Expanding the U.S. federal-state subsidy rate to 15 
percent would support more privately employed R&D personnel in U.S. states, make U.S. tax 
support for R&D on par with the rest of the developed research world, and grow the economy via 
increased innovation and productivity from an expansion of newly incentivized R&D. 

Build Globally Competitive North American Supply Chains 
R&D-intensive Canadian provinces and U.S. states that will design the next generation of electric 
vehicles, semiconductors, and ICTs have a unique opportunity through proximity with Mexico to 
vertically integrate their complementary workforces and production and innovation capacities. 
Innovation leaders such as Massachusetts, California, and Ontario—states with heavy 
concentrations of software, life sciences, and other tech firms—score highly in R&D intensity, 
R&D workforces, and patenting. These states conduct the R&D, design, and innovation of new 
technologies in the global economy and provide a bulk of the scientists and engineers comprising 
the innovation economy’s high-wage research and high value added per-worker manufacturing. 
Low-tech production states in Mexico such as Nuevo León, Jalisco, Sonora, and Queretaro 
possess largely available workforces with a comparative advantage over the lower-wage, labor-
intensive manufacturing that firms in R&D-intensive states require to produce and administer 
innovations. U.S.- and Canadian-based technology firms can nearshore their production of 
innovative goods and the low-tech complementary manufacturing of products in high-tech 
industries into Mexico. Mexican states would experience economic growth and job creation, and 
North American states will improve their global competitiveness in high-tech exports and future 
innovations. This collaboration of complementary labor forces would help North American  
supply chains perform as a region that’s globally competitive with the supply chains of Asian  
low-cost competitors.  

Promote Industry-University Partnerships 
Businesses have a clear interest in promoting advancements in STEM education for the 
universities that surround them. Doing so expands the available human capital of workers able to 
complete the high-skill jobs of innovative firms. Firms on the cutting edge of new research can 
benefit from tapping the skills of the next generation of scientists and engineers early on by 
collaborating with neighboring universities via internships, fellowships, and other resource 
sharing with academic institutions. As federal funding for intramural research in states/provinces 
lags behind, industry investment in university research is increasingly important. In Mexico’s 
tech capital of Guadalajara, the tech industry’s investment in surrounding universities made new 
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courses available in STEM that trained a new generation of engineers and programmers from 
Jalisco. Those students eventually took management positions in those foreign-based tech firms 
that invested in the state, leading to greater levels of local R&D performance and 
entrepreneurship. While middle-income states can grow their economies through business 
partnerships with high-income states, increased industry funding in university research shows 
small, modest correlations with VC (0.28), high-tech jobs (0.14), and patents produced by 
academic sources (0.26).59 When enterprises invest earlier in state universities, that state’s  
stock of human capital rises, supporting a cycle that continuously benefits businesses and 
academic institutions. 

Expand Collaborative Research Between U.S. and Canadian Leaders 
Competitiveness in the innovation economy is heavily informed by a state’s creation of IP, as new 
IP provides protections that incentivize high-value innovations in technology and production. 
Firms engaging in international research collaboration tend to generate more valuable research 
than firms not collaborating in research or only collaborating among domestic firms do. One 
study finds that firms with patents co-owned by international firms earn citations 20 percent 
more than those with non-co-owned patents. International collaboration provides more 
prosperous innovations due to a broader pool of advanced human capital that combines different 
degrees of comparative advancement in scientific research. Further, states diversifying research 
collaborations with international research partners pool a wider network of 
knowledge/research/resource linkages and are more effective in the diffusion of innovations.60 
Currently, the United States’ research collaboration network is most heavily concentrated with 
EU firms, most densely in France and Germany.61 Firms of U.S. and Canadian states/provinces 
should thus pursue greater research collaboration and co-patenting, given the proven benefits in 
international research collaboration and diversifying with new research partners. Doing so would 
help expand the network of shared research knowledge to drive more frequent and impactful 
innovations for both U.S. and Canadian states. 

Fully Embrace USMCA’s Commitments to Create a Free-Flowing North American  
Digital Economy 
The USMCA, which took effect in July 2020, replaced the 1994 NAFTA agreement to modernize 
the North American trade framework for the 21st century. The USMCA contains long-overdue 
provisions on IP protection, digital trade, and labor and environmental standards. Given the value 
a growing digital economy has brought to North America, all parties have a responsibility to notify 
national officials of trade barriers they encounter that USMCA provisions are positioned to 
remedy. Each country has set digital-trade barriers in some fashion, whether by the City of Los 
Angeles requiring Google to store its data within the continental United States as a condition of 
its contract with the city, British Columbia and Nova Scotia enacting provincial-level localization 
requirements for personal data, or Mexico adding consent requirements for cross-border data 
transfers.62 Cross-border data flows are an essential component of a vibrant and free-flowing 
North American economy, so, per the stronger rules governing digital trade established in the 
USMCA, North American countries should eschew these types of data-localization barriers. 
USMCA rules provide governance on new digital services across industries such as finance, e-
commerce, and software, but its economic benefits in ensuring free trade require communication 
between subnational and national policymakers to flag instances of digital trade barriers 
occurring at the local level. These three countries’ mutual agreement to the USMCA’s chapters 
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on financial services and digital trade provide policymakers with a set of tools that can broker a 
smoother integration of North American digital trade via compliance with commitments on the 
prohibition of data restriction. 63 Doing so would ensure a free flow of cross-border data 
throughout North America so firms based in Canada, Mexico, and the United States can utilize 
the full economic value of data and remain competitive in the global digital economy.64 

Expand National Place-Based Development Projects 
The NASICI is useful for, among other things, identifying intranational innovation disparities. 
These disparities emerge as regions of states lagging behind in economic development, as 
composite scores show poorer performance (relevant to the corresponding country’s average 
performance of states) in the U.S. South, the Atlantic provinces of Canada, and in the southern 
non-industrialized states of Mexico. National place-based policymaking can help close large gaps 
in states’ innovation competitiveness through targeted support to lagging subnational regions. For 
instance, Massachusetts, the state scoring highest on the NASICI, earns a composite score of 
91.5, compared with the lowest ranking U.S. state of South Dakota (60th), which earns a score 
of 35.9. This score is closer to the Mexican states' median (24.2) than the U.S. median (50.2). 
While the United States historically has extended greater development efforts at the federal level 
in place-based policymaking through the Economic Development Administration (EDA) and 
regional commissions such as the Great Plains Authority and Delta Regional Authority, these 
efforts have since fallen off.65 If EDA commanded the same share of GDP today as it did in 
1979, the agency’s annual budget would be nearly $52 billion.66 While there will always be 
some regional disparities and “winners ” and “losers” among states in the innovation-driven 
economy, federal investment to build up economic attractiveness for underperforming states can 
improve their competitive edge and reduce economic hardships for the populations of those 
states. 

Improve Economic Indicator Data Availability Among North American States 
For the purposes of preparing the NASICI, ITIF and its Canadian and Mexican partners were only 
able to identify 13 indicators for which data was uniformly and readily available across North 
America’s 92 subnational regions. Statisticians from Canada, Mexico, and the United States 
should collaborate to make more such indicators available. In the case of Canada, national 
statistical agencies should work to expand more of their subnational data to include territories as 
well, not just provinces. Many indicators used in this report provide no comparable data for 
Canada’s subnational territories of Nunavut, Yukon, and the Northwestern Territories.  

For the purposes of preparing the NASICI, ITIF and its Canadian and Mexican partners were only able 
to identify 13 indicators for which data was uniformly and readily available across North America’s 92 
subnational regions. 

CONCLUSION 
Today’s 21st-century economy has different success markers than the post-war economy 
experienced in the latter half of the 20th century. There are many more global competitors in the 
space of advanced technology production, R&D, and digital services. A state’s competitiveness in 
the innovation-driven economy relies on its knowledge-based workforce, global presence, and 
innovation capacity. The 13 economic indicators presented in this report show subnational 
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performance in the new measures of the innovation economy, which together constitute a state’s 
overall innovation competitiveness. Scores on this composite index present a common metric for 
observing innovation competitiveness at the subnational level among North American countries; 
however, this index could expand to include other countries. A similar model for data acquisition 
and index-building could also be applied to measure the innovation competitiveness of cities 
around the world. This index ultimately has utility in realizing innovation leadership among 
nations with strong and partially autonomous subnational economies and highlights the traits and 
policy decisions that make those subnational entities successful. 

Further, by identifying low-scoring states, this index helps define economic differences among 
subnational economies. NASICI scores are helpful to bring to light regions needing more federal 
attention to support innovation competitiveness. Similarly, the North American Innovation 
Competitiveness Index helps identify cross-national innovation performance and tracks North 
America’s overall competitiveness in the innovation-driven global economy. 
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APPENDIX A: COMPOSITE INDEX METHODOLOGY 
The purpose of this report is to provide a cross-national tool to quantify competitiveness in the 
new innovation-driven economy among North American states. NASICI enables direct 
performance comparisons between states across countries to draw out both regional innovation 
clusters and to add a frame of reference to innovation progress made at the state level. 

Similar to the State New Economy Index (SNEI), this index produces a common set of U.S. 
innovation leaders both nationally and continentally. This overlap is due to selecting economic 
indicators to form the composite index covered by the SNEI. However, rankings of U.S. states 
assigned by this index are not directly comparable to the SNEI rankings. While the NAICS allows 
for far more direct comparisons of industry data analysis between states of different North 
American countries, national statistical agencies still vary in their abundancy and frequency of 
new data, level of granularity in economic measurements, and categorizations of non-NAICS 
terms (such as R&D personnel). For these reasons, NASICI indicators pay special attention to 
keeping directly comparable data between the much-larger set of 92 North American subnational 
entities observed (as opposed to just 50 states). NASICI controls for differences in states' 
population and economic sizes by using several indicators measured as either share of 
population/workforce/GDP or per-worker output. As such, the largest economy is not necessarily 
the most competitive state for the innovation-driven economy. This index also serves as a 
resource for understanding how states manage intrastate economic disparities. 

The composite index discussed in this report is composed of 13 economic indicators that each 
convey a dimension of competitiveness in the innovation-driven economy. Weights assigned to 
each indicator are based on selected weights of equivalent variables in ITIF’s recurring report 
series, “State New Economy Index.” As such, this index controls for the industry-sector mix of 
states by selecting economic variables concerning business activities such as R&D, patenting, 
and manufacturing productivity. Yet, while data for a given indicator in one country may be more 
current than in others, the multinational sampling of this data among North American countries 
constrains this index to use the latest available data common among all reporting countries. 
Further, the index is constrained by differences in level of detail at which countries report 
indicators. Due to these modeling limitations, much of the data to compare the innovation 
competitiveness of subnational entities across North America is taken from the OECD’s Regions 
and Cities Database. In order to put indicators of different number formats—dollar amounts, 
percentages, and scores—into a common scale for weighted averaging, each indicator’s values 
are standardized (taken as the number of standard deviations away from the mean). 
Standardizing scores of each indicator also retains magnitude in comparisons of each state’s 
performance, rather than sheering rankings between 1 and 92. Any state with an indicator’s 
standardized score greater than 300 percent is capped at 300 percent to avoid outliers skewing 
indicator weights. After computing a weighted average of these 13 standardized scores for each 
state, overall scores are rescaled into a 100-point scale via min-max normalization, wherein the 
maximum possible score a state could earn would be 100, and the lowest possible being 0. 
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APPENDIX B: INDICATOR METHODOLOGIES AND WEIGHTS  

Indicator Weights 
Available 

Data Methodology Source Category 

Broadband 
Subscribership Rate 

0.75 2017 
Share of households subscribing to 
broadband Internet 

OECD Regions & Cities 
Database 

Innovation 
Capacity 

Business Creation 0.5 2017 
Economy-wide business birth rate, as 
percentage of new businesses created in 
all firms (same sector, same class size) 

OECD Regions & Cities 
Database 

Innovation 
Capacity 

Decarbonization 0.5 2010 CO2 emission tons per capita 
OECD Regions & Cities 
Database 

Innovation 
Capacity 

High Tech Exports 0.75 2019 
Total value added of exports between 
NAICS 333, 334, and 335 

Innovation, Science and 
Economic Development 
Canada, USA Trade Online, 
INEGI-EAEF 

Globalization 

Immigration of 
Knowledge Workers 

0.5 2019 
Foreign-born workers with High-Level 
education (as per OECD rating and 
categorization), relative to population 

InvestCanada, Mexico Ministry 
of Economy, US Bureau of 
Economic Analysis 

Knowledge 
Economy 

Inward FDI 0.75 2018 
Amount of foreign direct investment 
received from other countries, relative to 
GDP 

OECD Regions & Cities 
Database 

Globalization 

Labor Productivity 
in Manufacturing 1.25 2018 

Gross value added per worker in 
manufacturing industry 

OECD Regions & Cities 
Database, American 
Communities Survey – U.S. 
Census Bureau, Statistics 
Canada, National Institute of 
Statistics and Geography 
(INEGI) -ENADID  

Knowledge 
Economy 

Patents 1.25 2015 PCT patents per 1,000,000 people 
OECD Regions & Cities 
Database 

Innovation 
Capacity 

R&D Intensity 1.5 2019 
Total state expenditure of R&D 
(Government + Higher Education + 
Business Enterprise), as share of GDP 

Statistics Canada, INEGI, 
National Science Foundation 

Innovation 
Capacity 

R&D Personnel 1.5 2019 
Workers involved in R&D processes, as 
identified by national agencies, as share 
of total employment 

Statistics Canada, INEGI, US 
Bureau of Labor Statistics 

Innovation 
Capacity 

Scientific, 
Technical, 
Professional 
Employment 

1.25 2018 
Percentage of total employment under 
the category scientific, professional, and 
technical activities (NAICS 54) 

OECD Regions & Cities 
Database 

Knowledge 
Economy 

Venture Capital 0.75 2019 Total venture capital $ invested in a 
given state, as share of GDP 

PWC Moneytree Report, SNEI 
2020 (ITIF), Statista 

Innovation 
Capacity 

Workforce 
Education 

1 2018 Share of labor force with postsecondary 
education, as share of total labor force 

OECD Regions & Cities 
Database 

Knowledge 
Economy 
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