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Innovation ecosystems are increasingly complex and diverse, but there are common markers of
core strength. In this report, the Information Technology and Innovation Foundation, the German
Economic Institute, the Institute for Competitiveness, and the Macdonald-Laurier Institute
benchmark 96 states and provinces across Germany, lItaly, the United States, and Canada.

KEY TAKEAWAYS

Governments at all levels are introducing strategies to stimulate national and regional
innovation capacity to improve their competitive positions in the race for leadership in the
technology- and innovation-driven global economy.

= Based on 13 indicators of strength in knowledge, globalization, and innovation capacity,
the five top-ranked states are Massachusetts, California, Baden-Wirttemberg, Berlin, and
Washington. The bottom five are Apulia, West Virginia, Sicily, Calabria, and Mississippi.

» German states generally perform much better than those of the United States, Canada,
and ltaly; however, three of the top five are in the United States.

= On knowledge economy indicators, America outperforms peers in higher-education
attainment, and Canada attracts the most skilled immigrant workers, while Germany
exhibits strength in scientific, technical, and professional employment.

= |n the globalization category, Canada, followed by the United States, leads in inward
foreign direct investment (FDI), while Germany and Italy produce greater levels of high-
tech exports relative to regional gross domestic product (GDP).

= |n measurements of innovation capacity, Germany and the United States have clear
leadership in research and development (R&D) intensity and venture capital (VC), while
Italy performs well in R&D personnel and business creation.

= Governments should consider these unique strengths, weaknesses, challenges, and
opportunities to craft region-specific policies to bolster innovation competitiveness.
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EXECUTIVE SUMMARY

Governments—at federal, state, and even regional and city levels—are realizing that they must
develop innovation strategies to compete in an increasingly knowledge-, technology-, and
innovation-driven global economy. Improving both national- and state-level innovation
competitiveness entails governments fostering advanced industries and incentivizing the
activities that lead to technological progress, such as R&D and making investments in
productivity-enhancing technologies. Such strategies are becoming more common, as
exemplified by Germany’s “Industry 4.0” (2011) and China’s “Made in China 2025"” (2015) as
well as the United States’ passage of the CHIPS and Science Act this July (2022).

As countries develop economically, they are less able to rely on simple “catch-up” growth
strategies such as technology absorption from more-developed countries. While ITIF encourages
further investments in advanced capital equipment (e.g., industrial robots for manufacturing),
economies at the technological frontier must also be able to design and develop new
technologies, products, and processes to boost productivity, the ultimate source of long-term
economic growth. Rather than being “Manna from Heaven” beyond the control of economic
actors, innovation-driven productivity growth is something governments and society can and
should actively promote.

This report builds on its predecessor, the North American Subnational Innovation
Competitiveness Index (NASICI), using 13 commonly available indicators to compare the
innovative capacity and global competitiveness of the states and provinces of Canada, Germany,
Italy, and the United States. The report’s goal is to provide policymakers with a comparative and
evaluative tool to better understand where their states rank among peers in terms of innovation
capacity as well as how they can improve.! As in the predecessor of this report, Massachusetts
ranks first among the 96 states evaluated, thanks to its world-leading network of universities,
highly educated population, and concentration of biotechnology and other advanced-industry
firms. Although Massachusetts holds the top spot and California comes in second, Germany
generally outperforms the United States. The overall score of the median German state across all
indicators is 45.3, while that of the median U.S. state is 33.9. Germany claims the second-best-
performing state in Baden-Wirttemberg, home to companies such as Mercedes-Benz and SAP,
as well as 4 others in the top 10. Though Canada’s best-performing province (Ontario) scores
higher than Italy’s (Emilia-Romagna), and Canada’s worst-performing province (Saskatchewan)
scores better than Italy’s (Calabria), the median Italian state actually outperforms the median
Canadian province. Canada’s particular weaknesses lie in measures of R&D activity, carbon
efficiency of production, business creation, and high-tech exports relative to GDP.

One persistent trend is the disparity in performance among regions in Canada, Germany, ltaly,
and, to a lesser extent, the United States. Germany’s best performers on almost all indicators can
be found in the south and west of the country (with Berlin as a common exception), while this is
true as well for Italy’s northern regions. Innovative activity in Canada is concentrated in British
Columbia, Ontario, and Quebec (as is Canada’s population and economic activity in general). The
United States’ best performers tend to be found along the east and west coasts, though for many
indicators, states in the middle of the country score very well (e.g., New Mexico scores highly in
R&D intensity and personnel and Nevada in business creation).
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The report contends that Germany should sustain its leadership by increasing investment in its
education system and supporting businesses in adopting digital technologies and increasing R&D
expenditures. Canada should incentivize greater R&D investment, attract technology-intensive
FDI, boost productivity, and invest in science, technology, engineering, and mathematics (STEM)
education to support employment in advanced-technology industries. Italy should work to expand
access to higher education and attract more VC and FDI. The United States should increase its
R&D tax credit, bolster science and R&D funding, and reconsider immigration policies in high-
demand professions to help accelerate technology innovation and adoption by firms in all states.

After a brief introduction, the report proceeds by delving into overall findings before turning to an
analysis of how states in the four countries perform in each of the 13 indicators across the three
high-level categories of knowledge economy, globalization, and innovation capacity. It concludes
by offering policy recommendations in light of the specific findings for each country.

INTRODUCTION

While the populations of Canada, Germany, ltaly, and the United States are relatively small
compared with the global population (512 million of the 7.9 billion people worldwide), these
countries account for one-third of global economic output ($32 trillion of the $96 trillion).2

Governments throughout the world—at federal, state, and even regional and city levels—are
realizing they must develop innovation strategies to compete in an increasingly knowledge-,
technology-, and innovation-driven global economy. For any developed economy, the ability to
maintain economic prowess and international relevance hinges on innovation and technological
advancements, which boost per capita GDP.3

Multiple critical factors influence a nation’s innovation ecosystem. Among them are the quality
of education and academics (especially in STEM fields), public and private R&D and innovation
investments, the extent of highly trained R&D personnel, economic dynamism, and
entrepreneurship.

Governments increasingly recognize the imperative of cultivating robust innovation ecosystems.
As a result, many nations have introduced national technology and innovation strategies and
industrial policies, such as those in Canada, China, France, Germany, ltaly, Japan, and the
United States.* Most recently, the United States’ CHIPS and Science Act of 2022 exemplified
this global trend.®

It's clear that countries place significant emphasis on the development of their innovation
ecosystems and set ambitious goals to achieve economic prosperity. The crucial question is how
individual nations and regions are progressing in this race for competitiveness, and what
policymakers can do to nurture their innovation ecosystems.

Through self-reinforcing mechanisms, businesses, universities, and research facilities in specific
regions specialize in certain areas. Moreover, regional policymakers may also prioritize different
determinants of innovation that result in unique regional strengths and weaknesses. For instance,
California and Massachusetts excel in information technology and life-sciences sectors while
Arizona, New York, and Texas excel at semiconductors. As a result, it's essential to inspect the
performances of these regional ecosystems in terms of innovation competitiveness on a
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subnational level to understand national and regional comparative advantages and key areas that
require targeted policymaking.

Several studies seek to assess national innovation competitiveness.® There are also reports that
assess the performance of subnational regions. In the United States, for example, ITIF publishes
the State New Economy Index, which measures the extent to which U.S. states’ economies are
knowledge-driven, globalized, entrepreneurial, IT driven, and innovation oriented.” The European
Commission has also published a report evaluating the effectiveness of European innovation
ecosystems at a subnational level.®

Governments throughout the world—at federal, state, and even regional and city levels—are waking
up to the fact that they must develop innovation strategies to compete in an increasingly knowledge-,
technology-, and innovation-driven global economy.

However, there is insufficient data and literature comparing North American and European
subnational innovation ecosystems. This report responds to that gap by providing detailed
analysis of the innovation competitiveness of major economies in Europe and North America,
specifically Germany, Italy, Canada, and the United States.

THE TRANSATLANTIC SUBNATIONAL INNOVATION COMPETITIVENESS INDEX

The Transatlantic Subnational Innovation Competitiveness Index (TASICI) captures the
innovation performance of 96 states across 4 developed countries and 2 continents: Canada (10
provinces), Germany (16 states), Italy (20 regions), and the United States (50 states).

The TASICI represents the continuation of the NASICI report and follows its structure.® Given the
constraints that data must be available for the states in each of the four countries for the same
(or at least adjacent) years, this report consists of 13 indicators representing the relevant
determinants of a successful innovation ecosystem, grouped into three categories:

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

= Globalization: Indicators measure high-tech exports and inward FDI.

= Innovation Capacity: Indicators measure a state’s share of households subscribing to
broadband Internet, expenditures on R&D, the number of R&D personnel, the creation of
new businesses, patent output, the extent of progress toward decarbonization, and VC
investment.

The most important category of the TASICI is innovation capacity, which accounts for 54 percent
of the index’s weight, while the knowledge economy indicators account for 33 percent of the
index’s weight, and the globalization indicators account for the remaining 13 percent.
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Overall Score
Figure 1: Overall composite TASICI scores
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The Rankings

Massachusetts, California, Baden-Wirttemberg, Berlin, and Washington top contenders in this
96-state index, while Apulia, West Virginia, Sicily, Calabria, and Mississippi perform the
weakest. (See figure 1.) Interestingly, regional disparities are apparent in each country. Canada’s
central and Atlantic regions perform poorly compared with the provinces of British Columbia,
Ontario, and Quebec. (However, Canada’s population and economic activity are heavily
concentrated in these three provinces.) Germany’s western and southern states predictably
outperform their northeastern counterparts (except for Berlin). Likewise, ltaly’s more-
industrialized northern and central regions outperform its slower-developing southern regions.
And the United States’ best performers can mostly be found along its coasts, while the southeast
region contains the three lowest scoring U.S. states (Mississippi, West Virginia, and Arkansas).
Notably, the United States claims the best-performing (Massachusetts) and worst-performing
(Mississippi) states, as well as 4 of the top 10 and 5 of the bottom 10.

Overall, Germany’s states slightly lead American ones across the TASICI indicators, while the
performance of Canada’s provinces is much more similar to that of Italian regions than to
German or American states. Germany demonstrates leadership in innovation competitiveness
with a median of 44.1 and average of 50.4 in overall scores and with 6 states placing in the

top 10. Although 4 of the top 10 regions are in the United States, the median score is 33.8

and the average score is 35.6, both of which are significantly behind German levels. Canada and
Italy display the least successful performances with median scores of 21.1 and 24.9, and
average scores of 27.5 and 25.2, respectively. The performance of Canadian provinces is much
more similar to those of Italian regions than to German or American states. In fact, despite its
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highest- and lowest-scoring provinces outperforming regions in Italy, the median Italian region
outscores the median Canadian province.

Canada performs poorly in the innovation capacity category, notching the lowest median score. It
performs only middlingly in the other two categories, scoring closer to Italy on knowledge
economy indicators than it does to either Germany or the United States. Canada does not possess
a single province in the top 10, with its highest-scoring province being Ontario (16th). Ontario
performs quite well in the knowledge economy and globalization categories, ranking eighth and
third, respectively. However, it falters in the innovation capacity category, ranking only 35th.
Canada does not have another province that ranks in the top 10 in any of the three categories.

As a whole, Germany performs very well in each of the three categories. It contains the highest-
scoring state in the knowledge economy and innovation capacity categories and the highest-
scoring median region in all three categories. Baden-Wirttemberg and Berlin both score in the
top five overall, ranking third and fourth, respectively. Other standouts for Germany are Bavaria,
Bremen, Hamburg, and Hesse, which all also rank in the top 10 overall.

Italy’s clear weakness lies in the knowledge economy category, where it has both the lowest
median score and lowest-scoring region (Sicily). Globalization proves to be a “tale of two halves”
for Italy. It possesses the highest-scoring region in Lombardy while Piedmont and Emilia-
Romagna also rank in the top 10. On the other hand, Italy’s southern regions account for 5 of
the 10 lowest-scoring regions in the category, with Calabria ranking last. However, innovation
capacity is a surprising bright spot for Italy despite its highest-scoring region in the category,
Emilia-Romagna, lagging far behind the highest-scoring states in Germany and the United
States. Italy’s best overall performer is Emilia-Romagna, which ranks 17th overall. Emilia-
Romagna ranks 9th in globalization, 14th in innovation capacity, yet only 48th in knowledge
economy.

Overall, Germany’s states slightly lead American ones across the TASICI indicators, while the
performance of Canada’s provinces is much more similar to that of Italian regions than to German or
American states.

Despite three of the top-five overall performers being in the United States (Massachusetts,
California, and Washington), America does not lead in any of the three categories. However, it is
the only other country that matches strength with Germany in the knowledge economy category.
The median U.S. state scores slightly better than the median Italian region in innovation
capacity. Despite having 3 of the 4 highest-scoring states in the category, it claims 8 of the 10
lowest-scoring states, including all of the bottom 7. Massachusetts is both the United States’
highest-scoring state and the highest-scoring state overall, ranking 2nd in innovation capacity,
3rd in knowledge economy, and 12th in globalization. California and Washington both also score
well in knowledge economy (6th and 14th, respectively) and innovation capacity (4th and 3rd),
but surprisingly score quite poorly in globalization (42nd and 68th). Maryland is the other U.S.
state to score in the top 10, also performing very well in knowledge economy and innovation
capacity (bth and 12th, respectively), but much more poorly in globalization (64th).
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Tahle 1: Summary of country performance in overall TASICI and components

Median Median Median Median
Overall Knowledge Globalization Capacity
Country Score Score Score Score Max Overall Score Min Overall Score
Germany  44.1 415 50.6 46.9 849 (Baden 23.1 (Saxony-Anhalt)
: : : : "~ Wiarttemberg) ’
USA 33.8 39.3 36.3 32.9 95.1 (Massachusetts) 4.9 (Mississippi)
Italy 24.9 23.7 37.5 02 gge UmilkE- 5.8 (Calabria)
Romagna)
Canada 21.1 30.2 38.8 22.8 51.9 (Ontario) 12.8 (Saskatchewan)
ALL 33.1 34.7 39.8 33.8 95.1 (Massachusetts) 4.9 (Mississippi)
Table 2: Regional performance in overall TASICI and components sorted by overall TASICI
Overall Overall Knowledge Globalization Capacity
Rank  Region Country  Score Rank Score Rank Score Rank Score
1 Massachusetts USA 95.1 3 874 12 70.7 2 93.2
2 California USA 86.9 6 77.4 42 43.0 4 91.6
3 Baden-Wirttemberg DEU 84.9 19 54.4 4 83.1 1 95.2
4 Berlin DEU 80.3 1 95.1 46 40.5 5 78.2
5 Washington USA 80.1 14 61.6 68 29.9 3 926
6 Hamburg DEU 73.5 2 93.5 13 69.4 10 62.2
7 Bavaria DEU 71.6 20 b3.6 2 904 6 74.6
8 Hesse DEU 66.1 15 61.6 5 81.2 8 63.6
9 Maryland USA 62.8 5 774 64 31.3 12 59.6
10 Bremen DEU 58.9 10 64.5 47 40.2 11 60.5
11 New Jersey USA 57.9 4 82.3 80 23.5 19 50.5
12 Oregon USA 57.9 30 46.1 33 49.9 7 654
13 Connecticut USA 54.7 9 654 24 56.5 22 47.6
14 Colorado USA 53.9 12 62.3 21 60.8 20 49.3
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Overall Overall Knowledge Globalization Capacity
Rank  Region Country  Score Rank Score Rank Score Rank Score
15 Delaware USA 53.0 21 524 36 48.3 15 56.4
16 Ontario CAN 51.9 8 654 3 86.5 35 40.3
17 Emilia-Romagna ITA 50.2 48 35.1 9 74.2 14 56.5
18 New Hampshire USA 49.9 39 40.5 18 66.3 16 54.1
19 Michigan USA 49.0 37 40.9 59 34.5 13 57.4
20 North Rhine-Westphalia DEU 48.6 27 47.1 19 635 21 49.2
21 Minnesota USA 48.6 23 50.9 40 43.9 18 51.1
22 Utah USA 48.1 31 46.0 38 47.1 17 51.9
23 New York USA 47.7 16 60.1 35 48.6 31 41.2
24 New Mexico USA 47.2 51 33.6 70 27.4 9 63.1
25 Virginia USA 46.1 7 75.2 32 50.1 53 32.4
26 [llinois USA 45.7 18 58.3 22 584 37 40.0
27 Texas USA 45.6 13 62.1 15 68.3 50 33.3
28 Lombardy ITA 44.9 35 41.8 1 94.8 33 40.8
29 Lower Saxony DEU 44.6 33 42.7 39 449 23 47.1
30 British Columbia CAN 44.3 17 58.8 17 66.7 45 36.1
31 Rhineland-Palatinate DEU 43.7 41 40.0 31 50.4 24 46.6
32 Saxony DEU 43.3 40 40.4 23 56.6 28 43.6
33 Saarland DEU 42.1 46 36.0 14 69.4 26 44.2
34 Quebec CAN 40.6 28 46.8 28 52.8 36 40.2
35 Piedmont ITA 40.0 63 294 6 782 27 43.7
36 Lazio ITA 39.9 29 46.2 44 42.9 30 41.6
37 North Carolina USA 39.6 24 50.7 82 20.8 40 39.2
38 Pennsylvania USA 39.1 26 47.2 52 37.9 42 37.6
39 Friuli-Venezia Giulia ITA 38.2 69 27.2 11 711 29 43.2
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Overall Overall Knowledge Globalization Capacity

Rank  Region Country  Score Rank Score Rank Score Rank Score
40 Arizona USA 37.5 38 40.8 48 39.8 39 394
41 Thuringia DEU 37.1 49 34.2 30 50.8 41 38.7
42 Idaho USA 36.1 74 24.6 54 36.6 25 46.5
43 Missouri USA 35.6 47 35.7 8 74.5 b2 32.6
44 Wisconsin USA 35.5 61 294 25 56.3 38 39.8
45 Rhode Island USA 34.9 43 38.0 37 48.1 46 35.6
46 Alberta CAN 34.6 11 64.4 bl 38.6 64 24.1
47 Veneto ITA 34.4 73 24.7 20 62.1 34 40.5
48 Schleswig-Holstein DEU 33.4 50 34.2 43 42.9 47 35.0
49 Ohio USA 32.8 45 37.6 55 36.6 48 33.9
50 Tuscany ITA 32.2 71 26.7 49 39.7 32 40.8
51 Indiana USA 30.0 55 32.0 75 249 44 36.6
52 Liguria ITA 29.8 59 30.3 34 48.9 49 33.6
53 Mecklenburg-Vorpommern DEU 29.8 b6 31.7 62 32.5 b6 30.4
54 Kansas USA 29.1 36 41.4 65 31.1 61 27.5
55 Georgia USA 28.3 34 423 79 23.7 59 28.0
56 Florida USA 27.3 32 43.3 81 23.0 63 24.3
57 Marche ITA 26.2 85 19.2 63 32.2 43 37.2
58 Abruzzo ITA 25.6 77 23.6 27 5b3.6 58 29.7
59 Maine USA 25.3 64 29.1 7 75.5 84 19.6
60 Vermont USA 25.1 58 30.5 16 67.5 76 21.3
61 Wyoming USA 25.0 25 48.7 86 16.0 83 19.8
62 Brandenburg DEU 24.7 42 394 85 16.0 60 27.7
63 Trentino ITA 24.3 53 324 57 35.3 51 32.8
64 Umbria ITA 23.8 76 23.7 66 30.6 54 31.6
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Overall Overall Knowledge Globalization Capacity
Rank  Region Country  Score Rank Score Rank Score Rank Score
65 Saxony-Anhalt DEU 23.1 60 29.8 77 24.9 79 20.2
66 lowa USA 22.6 68 27.3 83 19.9 57 30.4
67 Tennessee USA 22.2 52 329 72 27.1 70 22.6
68 Nebraska USA 22.0 44 38.0 74 25.5 80 20.1
69 Kentucky USA 21.5 78 23.3 10 71.9 85 18.2
70 Nevada USA 21.1 70 27.2 67 30.6 69 22.7
71 Prince Edward Island CAN 21.1 81 21.5 26 56.3 67 23.0
72 Manitoba CAN 21.0 57 31.0 53 37.3 72 21.8
73 Nova Scotia CAN 21.0 65 28.9 50 38.9 68 22.7
74 North Dakota USA 18.8 72 26.1 69 29.6 75 21.6
75 South Carolina USA 18.2 67 28.1 78 23.9 74 21.7
76 Campania ITA 17.5 90 125 84 17.8 55 31.2
77 Louisiana USA 17.3 22 52.2 87 15.6 95 8.6
78 Alabama USA 16.3 75 24.0 91 13.3 65 234
79 Aosta Valley ITA 15.4 84 19.2 76 24.9 71 22.4
80 Montana USA 15.2 54 32.0 94 94 87 17.2
81 Basilicata ITA 15.1 87 16.3 41 43.2 78 20.3
82 Oklahoma USA 14.9 79 23.0 58 35.1 86 17.5
83 New Brunswick CAN 14.4 80 22.9 60 32.8 88 17.0
84 Newfoundland and Labrador CAN 13.7 92 12.1 61 32.5 73 21.8
85 Hawaii USA 13.4 66 28.3 95 8.9 90 15.0
86 Molise ITA 13.2 91 124 93 13.0 62 25.8
87 Saskatchewan CAN 12.8 62 294 92 13.1 89 15.2
88 Sardinia ITA 12.2 89 12.8 90 14.6 66 23.1
89 South Dakota USA 11.9 88 16.1 45 40.8 92 134
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Overall Overall Knowledge Globalization Capacity
Rank  Region Country  Score Rank Score Rank Score Rank Score
90 Alaska USA 11.6 82 20.4 73 26.5 94 11.3
91 Arkansas USA 9.0 86 17.3 71 27.2 91 14.2
92 Apulia ITA 8.6 93 7.7 88 14.9 77 20.8
93 West Virginia USA 8.2 83 19.3 29 b51.5 9% 4.8
94 Sicily ITA 7.0 96 4.9 89 14.8 81 20.0
95 Calabria ITA 5.8 95 5.2 9% 5.2 82 20.0
96 Mississippi USA 4.9 94 6.2 56 36.0 93 11.4
30 Median German state 44.1 37 41.5 31 50.6 24 46.9
47 Median U.S. state 33.8 41 393 56 36.3 51 32.9
61 Median Italian region 24.9 77 23.7 b3 37.5 b3 32.2
72 Median Canadian province 21.1 60 30.2 b1 38.8 68 22.8
28 Average German state 50.4 32 49.9 34 535 28 51.1
47 Average U.S. state 35.6 44 41.9 b3 39.3 51 36.1
60 Average Canadian province 27.5 50 38.1 44 45,6 64 26.2
62 Average Italian region 25.2 73 22.6 52 40.6 51 32.8
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KNOWLEDGE ECONOMY

Why Is It Important?

Knowledge and skills lie at the heart of any country, state, or region’s innovation and competitive
potential. A knowledge-based economy possesses a greater relative stock of human capital that
can be more efficiently deployed in the research, development, and production of new or
improved products, processes, or services. Knowledge-intensive economies are also more likely to
be leaders in the discovery of new knowledge, thereby improving their competitiveness in an
innovation-driven global economy.

This category comprises four indicators: 1) the share of the 25-64-year-old population with a
bachelor’s degree (or equivalent) or higher; 2) the share of the population that is foreign born

and has tertiary education; 3) the share of total employees working in PTS activities; and 4) gross
value added (GVA) per worker in the manufacturing sector.

Figure 2: Knowledge Economy category scores
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The Rankings

Germany possesses the clear advantage in this category, notching the top spot, the highest
median score, and by far the best-scoring worst performer when comparing the lowest-ranked
regions in each country. (See figure 2.) Italy, in contrast, claims the lowest-scoring region of the
four countries, the lowest median score, and by far the worst-scoring best performer.

Regional disparities are less pronounced in this category than they are for overall scores, as
differences tend to be larger between the countries than within them compared with overall
scores. With the exception of the United States, each country’s highest-scoring region in this
category is the one that contains the nation’s capital.
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Canada’s strength in this category lies in its share of educated immigrants, while its weakness
lies in its low manufacturing labor productivity. Canada’s highest-scoring province in this
category is Ontario, which ranks 8th. Ontario ranks 1st in skilled immigration; 10th in its share
of employees in PTS services; and 16th in university-educated population share. Alberta and
British Columbia also rank in the top 20 in the knowledge economy category.

Germany’s strengths lie in its share of employees working in PTS services and in its share of
educated immigrants. Germany has no clear weaknesses in this category, though it lags behind
the United States and (to a lesser extent) Canada in the share of its population with a university
degree. Berlin, Germany’s highest-scoring state in this category, is also the highest-scoring region
in the category overall. Berlin ranks in the top five in each of the indicators in this category
except for manufacturing labor productivity. Right behind Berlin is Hamburg, which ranks in the
top 16 in each of the four indicators and second in PTS employment. Bremen is the only other
German state to place in the top 10 in the category.

This is the indicator for which ltaly most lags behind the other three countries, claiming the
lowest median score, the lowest-scoring best performer, and the lowest-scoring region. Italy lags
behind its peers in each of the four indicators that comprise this category, except for PTS
employees as a share of total employees. Lazio is Italy’s best performer, though it only ranks
29th in the category. Lazio ranks 4th in PTS employment but no higher than 58th in any of the
other three indicators.

The United States is the only country to compete closely with Germany in this category, though
American states’ scores range widely, from 87.4 (Massachusetts) to 6.2 (Mississippi). The
United States’ strengths come in the share of its population with a university education and in
manufacturing labor productivity. The best-performing U.S. states are mostly found along its
northeast coast, with Massachusetts, New Jersey, and Maryland each ranking in the top five.
Each of these 3 states ranks in the top 10 in each indicator except for manufacturing labor
productivity, and Massachusetts ranks first in the share of the population with a university
education. Other notable standouts are California, Virginia, and Connecticut.

Table 3: Summary of country scores in overall TASICI Knowledge Economy category

Median Standard
Country Score  Maximum Score Minimum Score Deviation
Canada  30.2  65.4 (Ontario) i, DeiemelEnel e 18.3

Labrador)

Germany 41.5 95.1 (Berlin) 29.8 (Saxony-Anhalt) 19.5
Italy 23.7 46.2 (Lazio) 4.9 (Sicily) 11.3
USA 39.3 87.4 (Massachusetts) 6.2 (Mississippi) 18.4
ALL 34.7 95.1 (Berlin) 4.9 (Sicily) 19.5
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Highly Educated Population

Why Is It Important?

This indicator measures the share of a region’s 25-64-year-old (“prime age”) population with a
bachelor’s degree (or equivalent) or higher. Education provides citizens with the skills and
knowledge necessary to compete and innovate in the modern economy. While more time spent in
school does not necessarily guarantee sufficient applied skills for the innovation economy—for
example, the Council for Aid to Education found that 44 percent of current U.S. university
graduates are not proficient in essential career skills—the proportion of highly educated
residents remains a strong indicator of human capital.'® Moreover, evidence suggests that more-
educated individuals are more likely and willing to adopt new technological innovations. !

Figure 3: Share of the 25-64-year-old population with a bachelor's degree (or equivalent) or higher, 20192
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The Rankings

Massachusetts, Colorado, New Jersey, Berlin, and Maryland lead in this indicator, while
Basilicata, Calabria, Campania, Apulia, and Sicily (all from Italy) rank lowest. (See figure 3.)
Overall, American states score better than their peers, while Canadian and German states
perform closely in this indicator. Italy, on the other hand, lags far behind the other three
countries; only 19.4 percent of prime-age residents in its median region have a bachelor’s degree
or higher, compared with 33.5 percent for the median U.S. state.

In more than half of the Italian regions, less than one-fifth of the prime-age population has a
bachelor’'s degree or higher. North and central ltaly perform better than southern ltaly. Lazio,
with a strong presence of universities and the ability to intercept internal flows of skilled talent,
shows a ratio higher than 26 percent. Southern Italian regions do much worse, however,
achieving only about 16 percent on average.
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While it still scores fairly well, it should be noted that Germany is perhaps at a disadvantage in
this indicator due to its promotion of trade schools and other alternatives to universities for much
of its youth.

The regions containing the respective nations’ capital city tend to be the best-scoring regions in
this indicator, with Massachusetts the sole exception. Nevertheless, Maryland and Virginia still
score remarkably well, ranking fifth and seventh overall, respectively.

Table 4: Summary of country performance in TASICI Highly Education Population indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada  29.0% 37.0% (Ontario) 20.0% (Newfoundland and 4.7%

Labrador)

Germany 28.2% 42.9% (Berlin) 22.6% (Saxony-Anhalt) 5.0%
Italy 19.4% 26.1% (Lazio) 14.2% (Sicily) 2.9%
USA 33.5% 48.2% (Massachusetts) 22.8% (Mississippi) 5.7%
ALL 29.6% 48.2% (Massachusetts) 14.2% (Sicily) 7.5%

Skilled Immigration

Why Is It Important?

Skilled immigration brings together workers with unique educational experiences and
backgrounds as a driver of innovative ideas. Level of skill can be difficult to quantify, so this
indicator is instead measured via educational attainment, calculated as a region’s share of
foreign-born workers with at least some tertiary education relative to the total regional
population. A 2016 ITIF study finds that foreign-born workers living in the United States are
highly represented in the number of scientists and engineers producing meaningful innovations,
compared with the overall levels of immigration in the United States.!® Similarly, half of Silicon
Valley's artificial intelligence (Al) start-ups have foreign-born founders.!* A separate study finds
that 52 percent of all Silicon Valley start-ups have at least one foreign-born founder.!® In
addition to contributing to a state’s stock of skilled human capital, highly educated immigrant
populations raise wages for both domestic- and foreign-born workers.®
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Figure 4: Share of population that is foreign born and has some tertiary education, 2019"
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The Rankings

Canada performs very well in this indicator, counting three provinces—Ontario, British Columbia,
and Alberta—among the top five regions, likely due to a favorable immigration system that
includes regulatory pathways for hiring foreign-born workers and securing permanent-residency
permits.!® (See figure 4.)

These rankings also reflect important trends in immigration laws, which might explain why the
United States performs relatively worse than its peers. Immigration caps, such as those in the
United States that hold H-1B visas to 85,000 per year, negatively impact overall levels of skilled
immigration.!®

With regard to the immigration of foreign-born residents that are highly educated, ltaly records
extremely low percentages compared with most advanced economies. Certain regions that are
equipped with a very specialized industrial system score the highest in Italy; however, Italy’s best
performer in this indicator, Emilia-Romagna, still only has a skilled-immigrant population share
of just 2.1 percent. Other regions with a strong manufacturing presence follow (Friuli Venezia
Giulia, Tuscany, and Lombardy). On the contrary, the southern regions (especially Basilicata,
Sicily, and Apulia) have a lower share of highly educated foreign-born residents compared with
the total regional population at less than 0.5 percent.
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Table 5: Country performance in TASICI Highly Skilled Immigration indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada  7.2% 17.8% (Ontario) gy SRl g 5.4%

Labrador)

Germany 4.2% 12.2% (Berlin) 2.1% (Saxony-Anhalt) 2.5%
ltaly 1.1% 2.1% (Emilia-Romagna) 0.3% (Sicily) 0.6%
USA 2.4% 9.4%  (New Jersey) 0.5% (Mississippi) 2.1%
ALL 2.5% 17.8% (Ontario) 0.3% (Sicily) 3.2%

Professional, Technical, and Scientific Employment

Why Is It Important?

This indicator measures the share of employees working in PTS activities in each region. This
includes, for example, engineers, researchers, and lawyers. PTS services include those needed to
facilitate the development, implementation, and commercialization of innovations. Automation
and globalization also make high-value-added professional services increasingly important in the
modern economy. These occupations are highly knowledge-intensive and therefore harder to
offshore. States with greater concentrations in these occupations are thus less threatened by
increased levels of globalization.

Figure 5: Share of employees in professional, technical, and scientific services fields, 2019%°
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The Rankings

The two European countries score better than their North American counterparts in this
indicator. The median German state has 12.9 percent of its employees working in PTS activities,
and Germany claims the three highest-scoring regions—Berlin, Hamburg, and Bremen (large
cities all)—while Italy produces the other two top-five regions with Lazio and Lombardy. (See
figure 5.)

Ontario is the only province in North America to score in the top 10 (10th), with 13.3 percent of
its employees in PTS fields. Notably—though perhaps unsurprisingly—the best-scoring region
within each country is the region containing or bordering the country’s capital. The American
states of Alaska, North Dakota, South Dakota, Wyoming, and Mississippi fare poorest in this
indicator.

Italy performs remarkably well in PTS employment as a share of total employment. Lazio and
Lombardy, which benefit from many universities and research centers of national importance,
register a share of more than 15 percent, among the highest percentages of the regions covered
in this report. However, most of the Italian regions have a ratio of at least 11 percent (the
national median is 11 percent), and in some regions of southern lItaly, less than 1 out of 10
employees work in PTS sectors.

Tabhle 6: Country performance in TASICI Professional, Technical, and Scientific Employment indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 9.5% 13.3% (Ontario) 7.4% (Saskatchewan) 2.2%
Germany 12.9% 20.0% (Berlin) 10.6% (Rhineland-Palatinate) 2.6%
Italy 11.0% 15.7% (Lazio) 9.7% (Molise) 1.6%
USA 6.9% 12.3% (Virginia) 3.5% (Mississippi) 1.8%
ALL 8.5% 20.0% (Berlin) 3.5% (Mississippi) 3.4%

Manufacturing Labor Productivity

Why Is It Important?

GVA measures the contribution to GDP made by an individual producer, industry, or sector. This
indicator measures the average GVA per manufacturing worker on a purchasing power parity
(PPP) basis. Within manufacturing, high-value-added firms are most often capital intensive,
producing more technologically complex products and organizing their workers to take better
advantage of their skills. They typically pay 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 are more likely to be able to meet global competitiveness challenges.
Unfortunately, U.S. manufacturing labor productivity has been in decline for some time, falling
by 1.34 percent between 2012 and 2019.2!
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Figure 6: PPP-adjusted gross value added per worker in the manufacturing sector, 2019%2
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The Rankings

Perhaps surprisingly, the United States scores much better than the other three countries in
general, with Louisiana, Wyoming, California, Texas, and New Jersey topping this indicator. (See
figure 6.) The median U.S. state recorded a GVA per worker in the manufacturing sector
$40,000 higher than the median German state, $58,000 higher than the median Canadian
province, and $59,000 higher than the median ltalian region.

The ltalian regions of Sardinia, Campania, Sicily, Apulia, and Calabria score weakest in this
indicator. For many years, the stagnant trend in the added value of Italian workers has been
considered one of the main causes of Italy’s sluggish aggregate growth compared with the major
Western countries. Even the regions that perform better in Italy (e.g., Lombardy and Emilia
Romagna) perform poorly when compared with regions from other high-income countries.
Moreover, the Italian regions with a lower performance (Calabria, Apulia, and Sicily) show
productivity values that are almost one-half that of the more advanced lItalian regions. Therefore,
this is one of the areas where the gap between the Italian regions and the others is most
significant.

U.S. states likely score so well for two reasons. The first is that the U.S. manufacturing sector is
more heavily concentrated in higher-value-added industries in both the high-tech sector (e.g.,
aerospace, biopharmaceuticals, and semiconductors) and the energy-producing sectors (e.g.,
petroleum/coal manufacturing and chemical manufacturing). This effect is especially
compounded by Europe’s significantly reduced domestic energy production (reflecting, notably,
the German manufacturing sector’s large dependence on imported Russian natural gas).

The significance of energy production in this indicator is especially evident in the two perhaps-
surprising leading regions: Louisiana and Wyoming. In 2019, the petroleum/coal manufacturing
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and chemical manufacturing industries accounted for 74 percent of manufacturing output in
Louisiana and 67 percent in Wyoming.?® Workers in these industries also command higher
wages. In 2021, the average wage in the petroleum/coal manufacturing industry and chemical
manufacturing industry in the United States was $44.98 and $35.17, respectively, compared

with $29.70 for the manufacturing sector overall.?*

Another reason the United States scores so well in this indicator is that, while its manufacturing
sector is shrinking and it manufactures fewer goods, it still performs the higher-value-added

tasks in the production process. For example, despite its share of global semiconductor

fabrication falling from 37 percent in 1990 to 12 percent in 2020, the United States still
accounts for nearly 50 percent of global value added in the semiconductor industry thanks to its

significant involvement in the design- and R&D-intensive aspects of the semiconductor

production process (and statistical data still counts this as manufacturing-sector output).?®

Table 7: Country performance in TASICI Manufacturing Labor Productivity indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada $93K $162K (Alberta) $79K (Nova Scotia) $23K

(Mecklenburg-

Germany $111K $173K (Hamburg) $74K Vorpommern) $25K
Italy $92K $117K (Liguria) $55K (Calabria) $18K
USA $151K $334K (Louisiana) $95K (South Dakota) $48K
ALL $123K $334K (Louisiana) $55K (Calabria) $49K
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GLOBALIZATION

Why Is It Important?

Today's economy is increasingly globalized, relying on international trade, global supply chains,
and foreign investment. Maintaining and gaining a competitive edge in the global economy is
paramount to the future growth prospects of all countries and regions.

This category comprises two indicators: 1) Inward FDI attracted relative to GDP and 2) high-tech
exports (NAICS 333-335 or equivalent) as a share of GDP.

Figure 7: Globalization category scores
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The Rankings

Germany scores far better than the other countries overall, which is unsurprising given its place
in the European Union’s single market and its high export intensity. However, the top spot goes
to Lombardy, which is followed by Bavaria, Ontario, Baden-Wirttemberg, and Hesse.
Saskatchewan, Molise, Montana, Hawaii, and Calabria are the worst-ranking regions in the
category. (See figure 7.)

Canada scores well in this category thanks to its ability to attract FDI. In general, Canada
performs best in attracting inward FDI and worst in the high-tech exports indicator. Canada’s
best-performing province is again Ontario, which ranks 3rd in FDI relative to GDP and 24th in
high-tech exports relative to GDP. Though there are no other Canadian provinces in the top 10,
British Columbia ranks 17th due to its top-5 ranking in FDI.

As mentioned, overall German states considerably outperform those from the other three
countries in this category (the median score for German states is 50.6, while the median scores
for the other countries are each below 40), though Germany only claims 3 of the top-10 regions.
Germany’s best performer is Bavaria, which ranks second both in the general globalization
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category and in high-tech exports. Baden-Wirttemberg and Hesse both also rank in the top five.
In Baden-Wirttemberg’s case, this is because it ranks first in high-tech exports. Hesse, on the
other hand, ranks in the top 15 in both high-tech exports and FDI.

Italy performs only middlingly because of the disparity between its northern and central regions and
its southern regions. Lombardy in ltaly’s north scores first overall in this category, while Calabria, in
Italy’s south, scores last. Lombardy claims the top spot due to ranking 8th in FDI and 12th in high-
tech exports. Piedmont and Emilia-Romagna both also rank in the top 10 and Friuli-Venezia Giuli
ranks 11th. For all three regions, this is due to their high concentration of high-tech exports.

The United States lags behind the other three countries due to its generally low concentration of
high-tech exports. Though it contains 7 of the top-20 scoring regions in the category, Maine is
the United States’ best performer in the category, as it ranks 1st in FDI (though only 79th in
high-tech exports). Missouri and Kentucky also rank in the top 10 in the category, as both also
rank top 5 in FDI.

Table 8: Country performance in TASICI Globalization category

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 38.3 86.5 (Ontario) 13.1 (Saskatchewan) 19.6
Germany 50.6 90.4 (Bavaria) 16.0 (Brandenburg) 20.7
Italy 37.5 94.8 (Lombardy) 5.2 (Calabria) 24.6
USA 36.3 75.5 (Maine) 8.9 (Hawaii) 17.8
ALL 39.8 94.8 (Lombardy) 5.2 (Calabria) 20.7

High-Tech Exports

Why Is It Important?

This indicator measures a region’s exports in the machinery manufacturing, computer, and
electronic products manufacturing, and electrical equipment, appliances, and components
manufacturing industries (NAICS 333-335 or equivalent) as a share of GDP. These represent
high-value-added goods that are crucial in the modern global economy. Considering a state’s
exports of these goods as a share of its GDP shows to what extent a region has a comparative
advantage in production. Moreover, this indicator represents a region’s position in global value
chains to produce these goods.
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Figure 8: Exports in NAICS 333-335 (or equivalent) as a share of GDP, 20172
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The Rankings

The European countries perform much better than their North American counterparts in general,
with Baden-Wirttemberg, Bavaria, Saarland, Saxony, and Emilia-Romagna taking the top five
spots. (See figure 8.)

The median German state’s exports of these goods accounts for a larger share of GDP than that
of the best-performing region in either Canada (Ontario) or the United States (Vermont). This is
largely thanks to Germany’s involvement in the European Union’s single market and close
proximity to many smaller and therefore more trade-intensive countries. For example, a shipment
of high-tech goods from Texas to Indiana (1,100 miles) will not register as an export, but a
similar shipment from Bavaria to Salzburg (140 miles) will.

Germany’s worst-performing state (Brandenburg) still scores better than the median Canadian or
U.S. region. Regional disparities are especially apparent in the European countries, with the
best-performing German states hailing from the country’s south and the best-performing Italian
regions from the country’s north. The median German state’s exports of these goods accounts for
a larger share of GDP than that of the best-performing region in either Canada (Ontario) or the
United States (Vermont).

Italy, well known for its export-led economy, stands out for its innovative exported products. With
one of the highest export-to-GDP ratios among advanced countries and northern Italy’s
concentration of advanced industries, Italian regions excel in high-tech exports as a share of GDP.
Emilia Romagna, Friuli Venezia Giulia, and Piedmont—three regions in the country’s north with a
high concentration of advanced industries—record high-tech exports equal to over 8 percent of
GDP. The share decreases as one moves toward the south of the Italian peninsula, however.
Overall, high-tech exports account for less than 2 percent of GDP in 6 of Italy’s 20 regions.
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Table 9: Country performance in TASICI High-tech Exports Indicator

Median Standard
Country Score  Maximum Score Minimum Score Deviation
Canada 1.2% 4.3% (Ontario) 0.2% (Newfoundland & Labrador) 1.3%
Germany 6.2% 14.1% (Baden-Wirttemberg) 1.9% (Brandenburg) 3.3%
ltaly 3.7% 8.7% (Emilia-Romagna) 0.2% (Calabria) 2.7%
USA 1.5% 6.1% (Vermont) 0.0% (Hawaii) 1.3%
ALL 2.0% 14.1% (Baden-Wiirttemberg) 0.0% (Hawaii) 2.8%

Inward FDI

Why Is It Important?

This indicator measures the inward FDI a region receives relative to its GDP measured as the funds an
entity in the region receives from a foreign-based entity to purchase, establish, or expand enterprises.
Inward FDI not only spurs domestic economic activity but also facilitates technology transfer between
foreign-owned enterprises and local establishments. Foreign owners can also introduce domestic firms
to new international markets and help regions carve out positions in global supply chains. Inward FDI
has also been associated with greater economic growth in market economies and tends to be more
productive and induce greater levels of investment by domestic firms.?’

Because FDI can be very volatile from year to year, regions’ averages over the period 2017-2019
are considered. Measures for each country required varying degrees of estimation, the methods for
which are described in the appendix.

Figure 9: Inward foreign direct investment as a percentage of GDP, 2017-2018 (average)®®
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The Rankings

Canada claims the highest median score, and the United States claims the highest-scoring
region, Maine, which is followed by Missouri, Ontario, Kentucky, and British Colombia. (See
figure 9.) Despite their inclusion in the European Union’s single market, the European states
receive noticeably less FDI relative to their GDP than their North American counterparts.

FDI inflows are quite low relative to GDP in the Italian regions. Lombardy is the exception,
attracting on average 2.5 percent of its GDP in FDI between 2017 and 2019. The divide
between north and south is apparent in Italy in terms of FDI, as ltaly’s southern regions still
clearly perform worse than its northern and central regions.

German regions find themselves in a similar position. The median German state only attracted 0.5
percent of its GDP in FDI on average between 2017 and 2019. Again, even when accounting for
the size of the states’ economies, most of the FDI went to Germany’s western and southern states.

Tahle 10: Country performance in TASICI Inward FDI indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 1.5% 2.8% (Ontario) 0.3% (Saskatchewan) 0.7%
Germany 0.5% 2.0% (Hamburg) 0.1% (Saarland) 0.6%
Italy 0.6% 2.5% (Lombardy) 0.1% (Calabria) 0.6%
USA 1.1% 3.3% (Maine) 0.2% (Montana) 0.8%
ALL 0.9% 3.3% (Maine) 0.1% (Calabria) 0.8%

INNOVATION CAPACITY

Why Is It Important?

A region’s ability to innovate is crucial to its sustainable long-term economic growth. Regions
with greater capacities for innovation command a greater competitive advantage in improving and
commercializing current technologies and creating disruptive new technologies for the future. A
strong innovation capacity relies on investments in research from both the private and public
sectors, access to and adoption of modern technologies—particularly information and
communication technologies (ICTs) in an increasingly digital world—and a business environment
conducive to creative destruction.

The category comprises seven indicators: 1) the share of households adopting broadband
Internet; 2) R&D intensity; 3) R&D personnel as a share of total employees; 4) PCT patent
applications per capita; b) enterprise birth rates; 6) greenhouse gas emissions per unit of output;
and 7) VC investments received relative to GDP.
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Figure 10: Innovation Capacity category scores
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The Rankings:

Overall, Baden-Wirttemberg tops this category, followed by Massachusetts, Washington,
California, and Berlin. South Dakota, Mississippi, Alaska, Louisiana, and West Virginia score the
worst (giving the United States the five lowest-scoring regions in this category). (See figure 10.)

Germany performs best in the broadband adoption and R&D-related indicators, and there is no
indicator in this category for which Germany performs especially poorly. Baden-Wiirttemberg, the
best-performing region in the category, ranks first in R&D personnel, second in patent output,
fifth in R&D intensity, and seventh in carbon efficiency. It also ranks 9th in broadband adoption
(tied with Bavaria) and 12th in VC received. Berlin joins Baden-Wirttemberg in the top 5, and
Bavaria, Hesse, and Hamburg also place in the top 10 in the category.

Canada clearly scores the weakest overall in this category, though its worst-scoring provinces
perform better than the United States’ worst-performing states. Canada especially struggles with
respect to R&D (both intensity and personnel), patent output, business creation, and carbon
efficiency. Canada’s best-performing province is once again Ontario, though it ranks only 35th.
Quebec ranks 36th in the category, and British Columbia ranks 45th.

Italy scores surprisingly well in this category thanks to impressive performances in R&D
personnel, business creation, and carbon efficiency, with its median score eclipsing that of the
United States. Emilia-Romagna, its highest-scoring region, ranks 13th in the category, driven by
a 2nd-place ranking in R&D personnel. Emilia-Romagna also ranks 20th in patent output and
22nd in carbon efficiency.

The United States’ median score and those of its worst-performing states are surprisingly low.
This is due to poor overall performances in R&D personnel and carbon efficiency. However, the
United States claims several of the top performers, as Massachusetts, Washington, and California
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all rank in the top five thanks to their high R&D intensities, high patent output, and high VC
intensity. The United States also performs very well in business creation. One notable standout
in the United States is New Mexico, which ranks 9th in the category thanks to having the highest
R&D intensity and 5th-highest R&D personnel concentration due to the presence of the Los
Alamos and Sandia National Laboratories in the state. However, New Mexico does not rank
higher than 40th in any of the other 5 indicators in the category. Although the United States
claims these innovation capacity standouts, it also claims the 7 lowest-scoring regions in the
category and 9 of the 11 lowest-scoring.

Table 11: Country performance in TASICI Innovation Capacity category

Median Standard
Country Score  Maximum Score Minimum Score Deviation
Canada 22.8 40.3 (Ontario) 15.2 (Saskatchewan) 8.7
Germany 46.9 95.2 (Baden-Wirttemberg) 20.2 (Saxony-Anhalt) 19.5
Italy 32.2 56.5 (Emilia-Romagna) 20.0 (Calabria) 9.9
USA 32.9 93.2 (Massachusetts) 4.8 (West Virginia) 20.9
ALL 33.8 95.2 (Baden-Wiirttemberg) 4.8 (West Virginia) 19.2

Broadband Adoption

Why Is It Important?

This indicator measures broadband adoption—that is, the share of households within each region
that subscribe to a broadband Internet connection, either mobile or fixed.?® (All measures of
broadband adoption used include satellite adoption as well). The Internet is now essential to full
participation in today’s increasingly digital economy. The COVID-19 pandemic vividly
demonstrated how crucial widespread Internet adoption is for societies, enabling telework, tele-
education, telehealth, etc. Increased access to the Internet has also been associated with greater
productivity and economic growth.3°
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Figure 11: Share of households that have adopted broadband Internet, 20193!
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The Rankings

Bremen, Hamburg, Berlin, Saarland, and British Columbia lead this indicator, while Molise,
Calabria, Apulia, Mississippi, and Sicily perform the worst. (See figure 11.)

Germany performs noticeably better than the other countries in this indicator; it has the four
best-performing regions and the highest median score of 94.0 percent. Regional disparities are
less prevalent for the North American countries and Germany in this indicator than they are for
others. In contrast, the north-south divide is still evident in ltaly; Italy’s south claims four of the
five worst-performing regions (including the worst-performing region). While Italy performs worse
than the other three countries, it has made great progress in improving adoption rates in the past
few years. Between 2017 and 2019 alone, Italy’s nationwide broadband adoption rate increased
from 79 percent of households to 84 percent (compared with an increase from 89 percent to 91
percent for Canada, 92 percent to 94 percent for Germany, and 83.5 percent to 86.4 percent for
the United States).

Table 12: Country performance in TASICI Broadband Adoption indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 89.9% 94.5% (British Columbia) 88.1% (Quebec) 2.1%
Germany 94.0% 98.0% (Bremen) 86.0% (Brandenburg) 2.8%
Italy 84.5% 88.0% (Trentino) 76.0% (Sicily) 4.2%
USA 86.0% 91.2% (Washington) 76.8% (Mississippi) 3.1%
ALL 87.1% 98.0% (Bremen) 76.0% (Sicily) 4.8%
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R&D Intensity

Why Is It Important?

This indicator measures R&D expenditures in a region relative to its GDP considering R&D
expenditures by all sectors: business, government, and higher education. R&D lies at the heart of
innovation, as it represents the source of the new knowledge needed to discover, design, and
implement innovative technologies and products. R&D results in slightly higher private returns
and much larger social returns than other types of investment as new knowledge and technology
spill over to the rest of the economy.3?

Figure 12: R&D expenditures as a share of GDP, 20193
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The Rankings

New Mexico, Washington, Massachusetts, California, and Baden-Wirttemberg top this indicator,
while South Dakota, Basilicata, Louisiana, Calabria, and Aosta Valley perform weakest. (See
figure 12.) In Italy, only two regions (Piedmont and Emilia Romagna) have an R&D intensity
higher than 2 percent, while there are seven regions with R&D intensities less than 1 percent.
While Germany’s median state scores better than the median U.S. state, the United States
claims four of the five best performers, including each of the top four. However, R&D intensity
varies quite significantly among the U.S. states, and the United States also accounts for three of
the five worst performers.

The best-performing region, New Mexico, benefits from large federal R&D investments through
the Los Alamos National Laboratory and Sandia National Laboratories. The United States’ other
R&D-intense states can typically be found along the east and west coasts (e.g., Washington,
Massachusetts, and California), where they benefit from advanced university networks and a high
concentration of technology-intensive industries. Baden-Wirttemberg too benefits from a high
concentration of advanced industries, housing companies such as Mercedes-Benz, Porsche, and
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SAP. Surprisingly, the R&D intensities of the Canadian provinces more closely match those of
the ltalian regions despite performing far better in the knowledge economy indicators,
particularly with respect to higher-education attainment and skilled immigration.

Tahle 13: Country performance in TASICI R&D Intensity indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 1.3% 2.2% (Quebec) 0.9% (New Brunswick) 0.4%
Germany 2.5% 5.8% (Baden-Wirttemberg) 1.5% (Saxony-Anhalt) 1.0%
Italy 1.1% 2.3% (Piedmont) 0.5% (Aosta Valley) 0.5%
USA 2.1% 7.5% New Mexico) 0.6% (Louisiana) 1.7%
ALL 1.7% 7.5% New Mexico) 0.5% (Aosta Valley) 1.4%

R&D Personnel

Why Is It Important?

This indicator measures the number of R&D personnel as a share of all employees in each region.
R&D personnel are indispensable to conducting R&D activities and turning investments into new
productivity-enhancing knowledge and technologies.

Figure 13: R&D personnel as a share of total employees, 2017-201834
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The Rankings

Baden-Wirttemberg, Emilia-Romagna, Washington, Bremen, and New Mexico lead, while
Nevada, Arkansas, Hawaii, Louisiana, and Alaska perform the worst (again giving the United
States the five-lowest performing regions in an indicator). (See figure 13.)

Overall, the European regions perform better than their North American counterparts here.
Except for the United States, each country’s best-performing region in R&D intensity is the best-
performing region for R&D personnel as well. For the United States, Washington supplants New
Mexico, though both score in the top five. Again, New Mexico scores well thanks to its national
laboratories, which employ over half of the state’s R&D personnel.

Given its strong performance in R&D intensity, it is unsurprising that Germany performs
outstandingly well in R&D personnel. On the other hand, Italy’s and the United States’ positions
are somewhat surprising given the strong U.S. and weak ltalian performances in R&D intensity
(with Italy performing poorly in R&D intensity and well in R&D personnel and the opposite being
true for the United States). This may be the result of the productivity factor, as U.S. R&D is
generally more productive than R&D performed in Europe.® In other words, in general, the
United States needs to employ fewer R&D personnel than do European nations to reach a similar
level of R&D output.

Tahle 14: Country performance in TASICI R&D Personnel Intensity indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 0.9% 2.0% (Quebec) 0.8% (New Brunswick) 0.4%
Germany 1.9% 3.7% (Baden-Wirttemberg) 1.3% (Schleswig-Holstein) 0.7%
Italy 1.8% 3.2% (Emilia-Romagna) 1.0% (Basilicata) 0.6%
USA 1.2% 3.2% (Washington) 0.4% (Alaska) 0.6%
ALL 1.4% 3.7% (Baden-Wiirttemberg) 0.4% (Alaska) 0.7%

Patent Applications

Why Is It Important?

This indicator measures international Patent Cooperation Treaty (PCT) patent applications filed
by residents or entities within a region per one million residents. Patent output measures the
“inventiveness” of a population. Patents also secure private returns on investment in R&D
activities, which are necessary to incentivize these activities and their socially desirable spillover
effects. By considering PCT patents, this indicator focuses on internationally filed patents to
mitigate differences in patent qualifications between countries’ patent offices.
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Figure 14: PCT patent applications per million residents, 20153
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The Rankings

Germany and the United States perform better than their peers, with Massachusetts, Baden-
Wirttemberg, Bavaria, California, and Oregon ranking in the top five. ltaly fielded the five lowest-
performing regions in this indicator: Campania, Calabria, Sardinia, Molise, and Sicily. (See figure
14.)

Notably, however, there exists significant variation and regional disparities in PCT patent
intensity among states across Germany and the United States. The best-performing German
states are found in the south and west of the country, while the United States’ best performers
are found along the west coast and in the northeast. Though the median Italian region scores
much worse than the median Canadian province, Italy’s best performer (Emilia-Romagna)
outscores Canada’s best performer (Ontario). Only a few Italian regions produce more PCT
patents per capita than the average region in the analysis: Emilia Romagna, Friuli Venezia Giulia,
Lombardy, Tuscany, and Veneto. Some southern lItalian regions, on the other hand, generate
almost 10 times fewer patents per capita than the overall average.

Table 15: Country performance in TASICI PCT Patent Applications indicator

Median Standard
Country Score  Maximum Score Minimum Score Deviation
Canada 68 97 (Ontario) g Sl g 2
Labrador)
Germany 139 406 (Baden-Wirttemberg) 32 (Mecklenburg-Vorpommern) 107
ltaly 43 147 (Emilia-Romagna) 8 (Sicily) 39
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Median Standard

Country Score  Maximum Score Minimum Score Deviation
USA 88 502 (Massachusetts) 12 (Alaska) 106
ALL 82 502 (Massachusetts) 8 (Sicily) 97

Business Creation

Why Is It Important?

A thriving business ecosystem should experience a high volume of business start-ups. This
indicator measures the share of a region’s business enterprises that were established in the past
year. The business creation indicator is limited in scope to new businesses, without capturing
business turnover resulting from the market disruption and creative destruction that forces
incumbents to innovate or leave the market. Thus, the full impact of business competition on
innovation is not captured. Moreover, this metric does not differentiate between industries, so
there is no differentiation between creation rates in advanced, innovative industries and those in
less-advanced industries. Absent a better alternative at the cross-national regional level, this
indicator reflects a region’s overall economic resilience and regional competitiveness.

Figure 15: Economy-wide enterprise birth rate, 2016-20183%’
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The Rankings

Nevada, Florida, Utah, Molise, and Colorado lead in this indicator, while New Brunswick,
Quebec, Nova Scotia, Newfoundland and Labrador, and Thuringia rank at the bottom. (See figure
15.) American states claim four of the top five spots, with Italy’s Molise ranking fourth.
Expanding the selection to the top 50 regions, the United States and ltaly maintain this lead
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over Germany and Canada, with 33 U.S., 15 Italian, and 2 German states comprising the top 50.
While the dispersion of business creation in the United States and Germany is scattered, high
business creation is concentrated in southeastern Italy, which is generally less developed than
other parts of the nation.

Canada performs poorly relative to peers, claiming four of the bottom five spots. It is unclear why
Canada ranks so low, especially given its entrepreneur-friendly regulatory framework and
generally favorable attitude toward entrepreneurship.3® Germany’s results, despite the
government’s emphasis on supporting entrepreneurs, are a little less surprising given the cultural
attitudes regarding starting a business and the oft-discouraging regulatory environment.3°

Tahle 16: Country performance on TASICI Business Creation indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 6.6% 8.5% (Alberta) 5.2% (Newfoundland and Labrador) 1.1%
Germany 7.9% 10.1% (Berlin) 5.2% (Thuringia) 1.2%
Italy 9.4% 11.8% (Molise) 7.0% (Trentino) 1.3%
USA 9.1% 13.1% (Nevada) 7.0% (West Virginia) 1.4%
ALL 8.6% 13.1% (Nevada) 5.2% (Thuringia) 1.6%

Carbon Efficiency

Why Is It Important?

As the world endeavors to combat climate change, decarbonization is of paramount importance.
Regions’ ability to innovate sustainably to achieve a reduction in and the efficient use of carbon
and other greenhouse gases will influence their long-term competitiveness, as well as their
economic prosperity. This indicator measures carbon dioxide (CO) and other greenhouse gas
efficiency per unit of output (as measured by PPP-adjusted GDP). It is noted that more-
developed regions may have a slight advantage in this indicator due to their service-oriented
economies. As policymakers look to improve efficiency and reduce overall emissions, they will
take their lead from those regions that are devising new solutions and innovative technologies.
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Figure 16: Metric tons of greenhouse gas (measured in CO, equivalents) emitted per $10,000 of PPP-adjusted
GDP, 20184
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The Rankings

Unsurprisingly, German and ltalian regions rank among the highest in carbon efficiency, with
Hamburg, Berlin, Campania, Lombardy, and Marche leading in this indicator, while Canada and
the United States rank more than a point lower than Germany and two points lower than Italy in
median scores. (See Error! Reference source not found..)

Other regions in Italy, especially those with lower GDP (such as Apulia, Molise, and Sardinia)
score worse than the overall average and have considerable room for improvement. Overall, ltaly’s
more-developed northern regions score very well and contribute to Italy’s low-carbon intensity,
compared with both nations in this report and EU counterparts. Meanwhile, Canada and the
United States likely score poorly in part due to the importance of their oil and gas and
transportation sectors.

Tahle 17: Country performance in TASICI Carbon Efficiency indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 3.8 2.3 (Quebec) 11.0 (Saskatchewan) 2.9
Germany 2.1 0.7 (Hamburg) 8.0 (Brandenburg) 1.7
ltaly 1.9 1.0 (Campania) 4.6 (Apulia) 0.9
USA 3.7 1.2 (New York) 23.5 (Wyoming) 4.1
ALL 2.7 0.7 (Hamburg) 23.5 (Wyoming) 3.5
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Venture Capital

Why Is It Important?

This indicator examines a region’s total VC investment (measured as VC-receiving firms) relative
to the size of its GDP. VC represents a form of business financing wherein investors provide
funds to early-stage companies in exchange for equity in their firms. Given the considerable
uncertainty regarding start-ups’ success potential, VC investment assumes higher risk than does
other forms of investment. Accordingly, VC investment is often intended for companies with real
or perceived high-growth potential, often associated with their innovative technology use or
business model design. VC has become increasingly concentrated in a handful of the most
innovative industries, with Al technology-based start-ups attracting over 21 percent of the world’s
VC in 2020.%! A region’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 such as Al,
biotechnology, clean energy, advanced manufacturing, and robotics. VC has become increasingly
concentrated in a handful of the most innovative industries, with Al technology-based start-ups
attracting over 21 percent of the world’s VC in 2020. Due to the volatility of VC investment from
year to year, this report considers regions’ average scores between 2017 and 2019.

Figure 17: Venture capital investment received as a percentage of GDP, 2017-2019 (average)*?
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The Rankings

California and Massachusetts (where the amount of VC invested is equivalent to 2.3 percent and
2.1 percent of gross state product, respectively) are leaders in innovation thanks to technological
development in Silicon Valley and the outstanding network of research universities in
Massachusetts. Berlin (1.6 percent), New York (1 percent), and Utah (0.8 percent) make up the
remainder of the top five. (See figure 17.)
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Despite the high performance of California and Massachusetts, the median German state overall
has a considerably higher VC investment ratio than the median U.S. state. This result is likely
partly due to the increased concentration of VC in the United States, compared with Germany
(0.43 and 0.37 percent standard deviation respectively). Arkansas, while ranking 90th in the
overall TASICI score, performs outstandingly in VC because of outlier investments in 2018, when
the total VC funding provided compared with GDP was nearly 30 times that of the respective VC
funding/GDP ratio in the previous year.*? Italian regions and Canadian provinces generally
underperform German and U.S. states in this indicator. Umbria, Molise, Marche, Basilicata, and
Abruzzo—Italian regions all—perform weakest in this indicator.

Tahle 18: Country performance in TASICI Venture Capital indicator

Median Standard
Country Score Maximum Score Minimum Score Deviation
Canada 0.06%  0.33% (Quebec) 0.04% (Newfoundland and 0.10%

Labrador)

Germany 0.24% 1.57% (Berlin) 0.01% (Saxony) 0.37%
ltaly 0.00% 0.07% (Lombardy) 0.00% (Abruzzo) 0.02%
USA 0.18% 2.25% (California) 0.00% (West Virginia) 0.43%
ALL 0.11% 2.25% (California) 0.00% (Abruzzo) 0.37%

POLICY RECOMMENDATIONS

Some of the following proposed policy recommendations fall under the realm of national-level
competencies, and in other cases, regional ones. Regions and municipalities play an essential
role in creating business and human capital that empower regional innovation competitiveness.

Canada

Knowledge Economy

Despite a highly general population overall, Canada faces a growing knowledge gap in digital and
STEM skills.** This shortage carries short-term employment implications, as well as long-term
economic growth concerns. To bridge this gap and improve Canada’s professional, scientific, and
technical employment levels, policymakers must invest in digital and STEM training and
development. In doing so, Canada can further improve R&D personnel levels by increasing the
number of Canadians entering research and technical fields.

To begin with, Canadian policymakers should redouble efforts to bolster workforce reskilling and
upskilling, while also enhancing retention programs. Closing the gap will also require better
recruitment strategies to attract talent to study and work in Canada. Strong national immigration
policies are a start, but policymakers could further increase skilled immigration through reforms
such as guaranteeing prior-study permit holders’ long-term readmission; improving transferability
of foreign work credentials and school credits; and increasing support for immigrants to
successfully enter the labor market.*> Moreover, policymakers should reform digital and STEM
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education at all levels of the Canadian education system. To that end, policymakers must invest
in resources, teachers, and programs to support STEM education. They should also work to
improve knowledge exchange through reciprocal university-level programs with peer nations and
investment in work-integrated learning programs.

Globalization

Although Canada’s largest provinces perform well in FDI, PTS employment, and skilled
immigration, there remains a considerable paucity of high-tech exports out of most Canadian
provinces. To avoid falling behind in high-tech export opportunities, Canada should make a
greater commitment to innovation and technology investment and strengthen trade agreements
and partnerships in cutting-edge technologies to serve its population with high-salary
employment opportunities that can lead to greater productivity and sustainable growth.*®
Policymakers should also redouble their efforts to attract technology-intensive FDI inflows.

Innovation Capacity

Compared with peer nations, Canada exhibits impressive broadband adoption levels, despite
weak performances in other innovation capacity indicators. In recognition of the need for greater
R&D investment, the Canadian federal government recently introduced a budgetary plan to
review the Scientific Research and Experimental Development (SR&ED) investment tax credit.*’
Yet, as a tool to enhance innovation output (and the quality thereof) and spur greater investment
in R&D, this tax credit has thus far proven largely ineffective. The likely explanation for this is
the SR&ED lacks strong enough intellectual property (IP) protections to ensure the benefits of
R&D are realized in Canada. Policymakers would be better off supporting improved IP protections
and a targeted R&D subsidy. Naturally, these reforms would also boost Canada’s share of R&D
personnel—another area in need of improvement.

One reason achieving more R&D efficiency and impact is vitally important for Canada is to boost
the nation’s long-sagging productivity levels. In fact, each hour worked by employees contributes
$16 less to GDP in Canada than it does in the United States.*® Canada, and its provinces alike,
need to make increasing productivity growth a key component of their broader innovation
strategies.

Each hour worked by employees contributes $16 less to the county’s GDP in Canada as compared with
the United States.

The United States and Canada lag well behind peers in progress made toward decarbonization
and achieving improvements in carbon efficiency. While the U.S. government has recently
chosen a path of subsidies and consumer credits for clean energy investments, Canada’s strategy
centers on carbon pricing schemes such as carbon taxes and cap and trade, the revenues of
which are typically returned to households through rebates.*® But while the U.S. system will spur
greater investment in new technologies and innovation, Canada’s carbon strategy does little in
the way of generating clean energy development. Thus, Canadian policymakers should take a cue
from their southern neighbor and reform the country’s decarbonization plan by reinvesting some
of the carbon tax revenue toward technology and innovation. To offset the use of revenue that
would otherwise go to household rebates, Canada should implement its own system of consumer
tax credits for carbon reduction.
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Germany

Knowledge Economy

Companies in Germany are facing the major challenges of decarbonization, demographics, and
digitization. In surveys, companies want the government to invest more in digitization and
education, especially in computer science and other STEM subjects, to strengthen innovation in
the country.

To achieve greater computer- and information-related competencies, it is first necessary to focus
on education and training by ensuring educational institutions are appropriately equipped with
the necessary digital infrastructure. Despite some progress made during the COVID-19
pandemic, Germany still has considerable catching up to do in this area. As a second step,
teachers' skills in using digital media in the classroom should be further expanded.

Further, to improve students’ IT skills, the school subject “computer science” should be taught
in as many grades as possible throughout Germany. In addition, to strengthen STEM education,
the entire educational process must be considered. The potential of women for STEM professions
can be better tapped through stereotype-free career and study orientation. With the same
competencies, girls rate themselves lower than boys in STEM subjects and are also rated lower
by their parents. Therefore, unbiased feedback from schools is of particular importance for career
and study choices. The importance of STEM skills in supporting climate protection professions
should be communicated more clearly.

To attract workers from demographically strong developing countries for a wide range of
activities, the potential of the Skilled Workers Immigration Act should be better exploited by
simplifying and accelerating administrative processes. Further, the conditions for finding a job in
Germany should be made much more attractive. Immigration is important for innovative strength
and productivity growth.

In research, according to evaluations of the IW patent database, the share of inventors with
foreign roots in all patent applications from Germany has risen sharply. To attract more highly
qualified specialists for innovation and transformation from abroad, policymakers should
significantly increase capacities for immigration via universities and funds for accompanying
international students at German universities.

Globalization

Germany performs well in high-tech exports compared with Italy and the United States, although
the United States has a much more-extensive domestic market that allows states to do business
and trade internally with other U.S. states, which may adjust the true competitiveness difference
between the United States and Germany as a consequence of distinctive globalization levels.
Partly due to the single market of the EU, Germany exports four times as much as the United
States in general.®® Nevertheless, the high export ratio and strong presence of technology
highlight the innovativeness of German trade, which has also been affected by the industrial
policy of Germany—the “Industry 4.0" strategy that supports businesses to accelerate technology
adoption for competitiveness in domestic and international markets. Government-industry
partnerships are fostering progress toward innovation and productivity growth in engineering and
manufacturing especially.®?
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Policies in line with the Industry 4.0 strategy should provide effective technology adoption
approaches for the German economy. German policymakers should further develop the initiatives
and optimize specific policies for the most-critical technologies and industries. To decrease
regional disparities, Germany should consider placing special focus on the northern and eastern
regions of the country to boost growth, where there exists potentially higher marginal economic
impact from spillover effects of technology trade, as local technology is adopted by smaller
businesses in the region as a result of the increased competition of technology vendors.

Companies in Germany are facing the major challenges of decarbonization, demographics, and
digitization.

Germany lags behind the United States and Canada in attracting FDI. Therefore, the country
should consider policies that specifically incentivize technological FDI, especially in developing
regions, as the spillover effects of new technology businesses may increase innovative activities
in the technology ecosystem the investment is received in, which can lead to increased
productivity and economic prosperity.

Innovation Capacity

Even though the German economy is relatively strong in research thanks to its economic
structure, it faces major challenges. Digitization and decarbonization, for example, are changing
firms’ business models and mean that more needs to be invested in the innovation process. To
this end, public investment in research at universities and research institutions should also be
increased, and the transfer of knowledge and technology to industry and the promotion of
private-sector research activities should be strengthened.

Regarding the energy transition, it is important to drive it forward through innovation and to
support the mobility transition in a way that is open to technology. In terms of digitization,
Germany must catch up technologically, for example, in Al. Likewise, investments in digital
infrastructure must be strengthened. In response to the demographic challenge, the third priority
is to secure skilled labor, particularly in STEM subjects, both through the use of domestic and
foreign skilled labor.

To meet major sociopolitical challenges such as decarbonization and digitization, research policy
formulates missions that enable and accelerate this transformation process. The German
government’s High-Tech Strategy 2025 formulates corresponding missions and goals. Research
programs for decarbonization should be expanded, with the goal of nonfossil propulsion
technologies broadly defined to enable technology-open solutions. Overall, innovations in
promising fields such as Al and climate protection should be promoted more strongly.

Young and smaller innovative companies face greater financing hurdles than do large companies
and can be supported by governmental research funding. One instrument for this is the newly
introduced research premium, which should be increased and maintained in the long term to
create planning security and sufficient financial incentives for companies that want to steer their
business models away from sporadic research activities toward continuous research. To achieve
the goal of spending 3.5 percent of GDP on R&D, the research allowance provides an effective
lever.
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ltaly

Knowledge Economy

The share of PTS employment is excellent in ltaly, making it one of the most important assets for
Italy’s innovation ecosystem. However, there are challenges in improving manufacturing labor
productivity, and in attracting skilled immigrants.

For the Italian knowledge economy, human capital needs to be bolstered, both in terms of
employee know-how and skills uptake, as well as increased management capabilities. Upskilling
and reskilling the current workforce, as well as increasing the number of graduates—which is too
low compared with international peers, especially in STEM disciplines—should be targeted with
coherent policies. Further, more ICT-specialized diplomas are needed to feed specific market
requests, especially from large corporations and digitalized enterprises.

Attracting immigrant knowledge workers should be a national government priority, choosing
quality over quantity. To this end, ad hoc policies would be useful to feed flows of skilled workers
in industrial sectors with greater specialization and growth prospects.

Globalization
Among the areas analyzed, one of Italy’s strengths lies in high-tech exports, although Italy shows
weaknesses in terms of attracting FDI.

For globalization, in order to encourage the internationalization of businesses, a mix of
instruments aimed at providing adequate skills, tools, and capital is needed. Measures should be
introduced to strengthen the capitalization of small to medium-sized enterprises. Further,
horizontal industrial policy intervention should be promoted (as well as vertical measures in the
most-promising value chains such as clean tech, biotech, and Al) involving the strengthening of
physical and digital infrastructures, improving access to credit, developing innovative financial
support instruments, and encouraging business cooperation.

Innovation Capacity

Italy exhibits outstanding performance in business creation and the twin green and digital
transitions, with policies being adopted to further improve upon them, since these are priorities
included in the strategic objectives of the European Union. On the contrary, Italy struggles in
investments in innovation, and the production of patents.

In terms of technical progress, the penetration of ICT technologies in the economy must be
strengthened. Adoption rates of technologies such as cloud computing, big data applications,
enterprise resource planning solutions, customer relationship management, and e-commerce
platforms should be sped up.

Many companies, especially smaller and traditionally managed ones, need support and incentives
to overcome the challenges posed by the digital transition. In this case too, ad hoc measures
have already been launched within the framework of the National Recovery and Resilience Plan,
the extraordinary tool activated by the European Union to support economic recovery after the
COVID-19 pandemic.

Innovation plays a key role in strengthening the efficiency and productivity of companies. The
incentive to invest in tangible and intangible capital and intramural R&D as well as the
development and acquisition of licenses and patents cannot be overlooked. For Italian innovation
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capacity, private investment in R&D must be accompanied by an increase in public spending on
basic research and technology transfer, which is currently inadequate in the country compared
with European and Organization for Economic Cooperation and Development (OECD) standards.

Overall, a timely and effective investment of funds from the European Recovery and Resilience
Facility will be essential for Italy and its regions to make significant progress in the field of
innovation and competitiveness.

United States

Many of ITIF’'s competitiveness- and innovation-enhancing policy proposals for the United States
are laid out in previous reports, including the NASICI and ITIF’s series of State New Economy
Indexes.>? ITIF has also comprehensively documented its recommendations to boost U.S.
competitiveness in reports such as “50 Ways to Leave Your Competitiveness Woes Behind: A
National Traded Sector Competitiveness Strategy.”°3 Thus, only a few category-relevant, high-
level policy recommendations are offered here.

Knowledge Economy

Although the United States performs very well in higher education and manufacturing labor
productivity, there exists room for improvement by U.S. states in terms of increasing skilled
immigration and levels of scientific, technical, and professional employment. To prevent
productivity stagnation, the United States should promote industry-university partnerships
supporting both R&D and STEM education efforts.>* Such partnerships benefit companies by
providing a high-skilled workforce specifically attuned to industries’ needs as well as influencing
research to make the greatest impact on the economy. The investments corporations make at
universities also show moderate effects on VC activity and patents produced by academic
institutions.®®

Globalization

America can do more to facilitate its performance in the globalization indicators by improving its
trade policies. The United States needs to implement a free trade agreement with the United
Kingdom. While the Biden administration’s advocacy for an Indo-Pacific Economic Framework is
laudable, the United States should still join the Comprehensive and Progressive Transpacific
Partnership (CPTPP), bringing high-standard trade rules into the agreement where necessary. The
United States further needs to continue to advance high-standard digital trade rules across a
range of forums that enable global data flows and limit barriers such as data localization policies.

The U.S.-Canada-Mexico (USMCA) free trade agreement laudably implemented stronger digital
trade rules; however, some digital trade barriers among the partners persist (e.g., local data
storage requirements in certain states, notably Canadian provinces).® The United States should
take the lead in ensuring that USMCA partners fully adhere to the digital trade provisions of the
agreement.®’

Innovation Capacity

The United States ranks lower than Italy and Germany in R&D personnel, and lower than
Germany in R&D intensity. This points to the need for America to arrest its continuing decline in
levels of federal R&D investment. For instance, in 23 of the 30 years from 1990 to 2019,
federal R&D spending comprised a smaller share of GDP than the year before, sinking to just
0.63 percent of GDP in 2019, which is unprecedented since this measure has been reported,
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according to data from the National Science Foundation.® As ITIF wrote in 2019, to restore
America’s R&D-to-GDP ratio to match the levels of the 1980s, funding would need to increase by
about 80 percent, or $100 billion per year.*®

To this end, in July 2022, Congress passed the CHIPS and Science Act of 2022, which
authorizes roughly $280 billion in federal investment in R&D, competitiveness, and workforce
initiatives over the next 10 years, including roughly $75 billion for semiconductors ($39 billion
in grants, $24 billion in tax credits, and $12 billion in R&D) and another $200 billion for R&D,
science, workforce, and economic competitiveness programs.®® However, it's important to note
that funds for only the semiconductor-related aspects of the legislation have been appropriated,
and legislators will need to fully appropriate the R&D funding elements of the legislation this fall
for the CHIPS and Science Act to truly represent a landmark investment in U.S. innovation and
competitiveness. Nevertheless, the package certainly represents a significant attempt to bolster
faltering U.S. competitiveness, especially in advanced-technology industries.®!

The CHIPS and Science Act also authorizes $10 billion over five years to create 20
geographically distributed technology and innovation hubs in areas that are not currently tech
leaders. This will mitigate disparities in innovation and economic growth in the United States,
creating high-paying jobs in areas falling behind in the innovation economy. A previous ITIF
report, which calls for a similar proposal, finds that one-third of U.S. innovation jobs were
concentrated in just 14 counties and that 5 metro areas—Boston, San Diego, San Francisco, San
Jose, and Seattle—accounted for over 90 percent of the country’s growth in innovative industries
between 2005 and 2017.52

The United States needs to increase its R&D tax credit generosity, which is quite low by
international standards. ITIF has called on Congress to lift the overall R&D subsidy rate to at
least 15.5 percent by eliminating the expensing repeal included in the 2017 Tax Cut and Job
Creation Act and slightly more than doubling the effective rates for federal R&D credits.®®
Expanding R&D tax credits could also play an important role in increasing U.S. R&D employment
levels.®* Lastly, U.S. states should also develop their own innovation and competitiveness
strategies, particularly with regard to Industry 4.0 strategies.®®

CONCLUSION

This report assesses transatlantic subnational innovation competitiveness by examining the 96
regions among Canada, Germany, Italy, and the United States. It finds that Germany outscores
Canada, lItaly, and the United States in innovation competitiveness due to that country’s strong
knowledge economy, globally integrated economy, and innovation capacity, partly due to its
Industry 4.0 policy. The United States follows Germany in overall performance, followed by ltaly
and Canada.

Germany should continue to build on its strengths by emphasizing the strengths of its education
system, increasing its R&D expenditures, and supporting German enterprises’ adoption of digital
technologies. Canada should incentivize R&D more intensively, invite technology-intensive FDI,
and focus on bolstering its productivity levels. Italy should improve policies that attract and
nurture talent while also utilizing its strengths in R&D personnel, business creation, and high-
tech exports. The United States should fully invest in the programs of the CHIPS and Science
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Act of 2022, increase its R&D tax credit, and reconsider immigration policies in high-demand
professions in order to accelerate technology adoption in all states.

Further research could utilize additional measures to capture countries’ innovation economy
performance more precisely, as well as add more countries and regions to the analysis to be able
to view a broader picture of international regional innovation competitiveness performance.
Crucially, government publication of quality, timely data is important for the potential of future
research and for policymakers to introduce productivity and innovation policies most effectively.

APPENDICES

Appendix A: Composite and Category Scores Methodology

For each indicator, regions’ scores were converted to a standardized score, which was capped at
+3 to avoid an outlier performance on a single indicator from too heavily influencing the
composite score. For composite and category scores, a weighted-average capped standardized
score (WACSS) was calculated for each indicator, wherein the weights used are those listed in
the table below (normalized such that an indicator’s applied weight is equal to its listed weight
divided by the sum of the listed weights—i.e., applied weights sum to one). For the composite
score, this was calculated by including all indicator weights; for the category scores, this was
done by including only the weights for the indicators that fall under that category. WACCS are
rescaled to a 100-point scale via min-max normalization, in which the “maximum” parameter is
the maximum WACCS plus one-quarter standard deviation of WACCS, and the “minimum”
parameter is the minimum WACCS minus one-quarter standard deviation of WACCS.

Mathematically, the WACCS of region s is calculated as:

WACSS, = Z w;CSSs;
i

wherein i denotes the indicator, CSS; denotes the capped standardized score for region s in
indicator i, and w; is the applied weight of indicator i, defined as:

_ (listed weight);
@i = 3 (listed weight);

such that }; w; = 1.

The scaled score for region/UT s is then calculated as:

[WACSSS — (minwAcss - %UWACSS)]

Scoreg = I -100

. 1
[(maxWACSS + ZUWACSS) - (mmWAcss - ZUWACSS)]
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Appendix B: Indicator Methodologies and Weights

Table 19: Indicator weights and descriptions

Indicator Weight Year Description Category
Share of households
Broadband Adoption 0.50 2019 subscribing to broadband Innovation Capacity
Internet
Business Creation 050 2016-2018 CNterprise birthrate inshare 0 o400 Capacity
of employer enterprises
Metric tons of CO2e emitted
Carbon Efficiency 0.50 2018 per $10,000 of PPP- Innovation Capacity
adjusted GDP
Exports in NACIS codes
High-Tech Exports 0.75 2017 333-335 (or equivalent) as a Globalization
share of GDP
Share of 25-64-year-old
Highly I-;ducated 1.00 2019 population W|th a bachelor’s Knowledge Economy
Population degree (or equivalent) or
higher
Inward FDI 0.75 2017-2019 FDI inflow as a share of GDP  Globalization
(average)
Manufacturing PPP-adjusted GVA per worker
Labor Productivity (28 A in the manufacturing sector Nreweele Feenem;
Patent Applications 1.25 2015 P(.:T. paten’g applications per Innovation Capacity
million residents
Professional, .
Technical. and Share o_f employees_ in
L 1.25 2019 professional, technical, and Knowledge Economy
Scientific S S
scientific activities
Employment
R&D Intensity 1.50 2019 R&D expenditures as a share Innovation Capacity
of GDP
R&D Personnel 1.50 2017, 2018 RED persemnt] 28 & Sifer of Innovation Capacity
total employees
Share of population that is
Skilled Immigration ~ 0.50 o019  foreign bonand hasatleast 0 1oioe Economy
some tertiary education
(ISEC 5-8)
Venture Capital 0.75 2017-2019 Venture capital investments Innovation Capacit
Received ’ (average) received as a share of GDP pacity
ITIF | MLI | I-COM | IW | NOVEMBER 2022 PAGE 46



Appendix C: Estimation Methodologies
Scores for Trentino, Italy, are estimated as the weighted average of the scores for the regions of
Bolzano-Bozen and Trento.

Business Creation
Canadian data is from 2016 (2015 data is used for Newfoundland and Labrador and Prince
Edward Island).

Enterprise birth rate is unavailable for the individual German federal states but is reported at the
country level starting in 2018. The state-level data is estimated based on German states’ 2017
start-up rates and their number of legal business units in 2019. German states’ enterprise birth
rates are calculated such that they are directly proportional to their start-up rates and their
weighted average is equivalent to the 2018 country-level rate, wherein the weights are equal to
the states’ shares of total legal business units.

Carbon Efficiency

Italian and German greenhouse gas emissions data is not available at the regional level. Instead,
each of these region’s CO, emissions is taken and divided by CO,’s share of greenhouse gas
emissions at the country level. This estimate implicitly assumes that CO,’s share of greenhouse
gas emissions is equal for all regions of the same country. However, this is likely to have little
effect on the results, since COz accounts for approximately 90 percent of greenhouse gas
emissions in Germany and 85 percent in Italy.

Inward FDI

Canadian FDI data is reported at the province level for 2019 only. However, the specific amounts
received by Newfoundland and Labrador, Prince Edward Island, and the territories are not
reported. These values are distributed based on their number of employees of foreign
multinational enterprises in Canada. Likewise, the FDI received by Canada in 2017 and 2018 is
distributed to the provinces based on their number of such employees in those years.

U.S. data is reported at the national level, and state-level inward flows are reported for most
states. However, data for some states is not reported to avoid potentially disclosing information
about individual companies. The difference between the country-level inflow and the sum of the
reported state-level inflows is distributed to the U.S. states for which data is not reported based
on the number of employees of majority-foreign-owned U.S. affiliates in those states. This
method is used for consistency with this report’s predecessor.

Similarly, Italian inward FDI flows are not reported for the individual regions. The country-level
FDI inflow as reported by the United Nations Conference on Trade and Development (UNCTAD)
World Investment Report is distributed to the individual regions based on their share of
employees of “companies with foreign participation,” though this data comes from 2017.

Data on German FDI inflows is not available at the state level. However, inward FDI stocks are
reported at this level. The 2019 country-level FDI inflow as reported by the UNCTAD World
Investment Report is distributed to the individual federal states based on their share of the 2019
inward FDI stock. Unfortunately, state-level FDI stocks are only reported starting in 2019. FDI
for 2017 and 2018 is distributed to the individual states based on these 2019 shares as well.
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R&D Personnel

U.S. R&D personnel data is available at the state level for only business and higher-education
R&D personnel (starting in 2018) but is not available with respect to government employees. In
an attempt to account for this, the employee count (measured in full-time equivalents) of the
national laboratories is added to their respective states’ R&D personnel totals. This only
materially affects the results for New Mexico due to the prevalence of Los Alamos and Sandia
National Laboratories in that state. The National Energy Technology Laboratory has locations in
five states (Alaska, Oregon, Pennsylvania, Texas, and West Virginia) but reports the employee
count for all locations combined. The count is distributed among the five states based on their
number of total employees.

Venture Capital

The amount of VC invested in Canadian regions comes from the MoneyTree report by
PricewaterhouseCoopers and CB Insights, which combines some of the provinces into groups and
reports the figure for each group. For example, the report combines Alberta, Manitoba, and
Saskatchewan into the “Prairies” region and reports the VC received there as such. In these
instances, the reported amount is distributed to the component provinces based on their number
of employees in the PTS services and information and communications industries.

Italy’s regions’ shares of VC received come from a 2020 Ernst & Young report on VC investment
in the country. The 2020 shares are then used to distribute countrywide VC received in 2017-
2019, per OECD data.
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Appendix D: Full Dataset and Rankings

Population Skilled PTS Manufact. High-Tech Broadband R&D R&D Business Carbon Venture
Overall w/ Higher Ed Immigration Employment Productivity Exports Inward FDI Adoption Intensity Personnel Patents Creation Efficiency Capital
Region Country 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 Score
Alberta CAN 46 34.6 35 32% 4 11% 26 11% 19 $162K 75 1% 26 1% 8 94.4% 72 1.1% 76 0.9% 42 88 55 8.5% 91 9.5 67 0.04%
British Columbia  CAN 30 443 28 34% 2 16% 12 13% 80 $89K 66 1% 5 3% 7 94.5% 55 1.6% 48 1.4% 46 85 79 7.6% 48 2.7 27 0.25%
Manitoba CAN 72 21.0 51 29% 6 9% 54 8% 87 $82K 47 2% 43 1% 23 89.8% 65 1.2% 77 0.9% 76 34 82 7.1% 65 3.8 59 0.07%
New Brunswick CAN 83 144 73 24% 40 3% 46 9% 79 $89K 89 1% 32 1% 20 90.1% 82 0.9% 82 0.8% 84 26 92 5.8% 71 4.2 62 0.06%
Newfoundland and 84 137 85 20% 79 1% 59 8% 73 $95K 94 0% 28 1% 27 89.3% 53 1.6% 66 11% 8 16 95 52% 66 3.8 68 0.04%
Nova Scotia CAN 73 21.0 51 29% 30 4% 43  10% 89 $79K 82 1% 25 2% 25 89.4% 58 1.5% 73 1.0% 61 58 94 5.5% 73 4.5 56 0.07%
Ontario CAN 16 519 16 37% 1 18% 10 13% 69 $100K 24 4% 3 3% 16 91.2% 42 2.0% 34 1.7% 37 99 74 7.9% 37 2.3 31 0.22%
IF;'l'a”an Edward — can 71 211 65 26% 29 4% 62 8% 77 $93K 29 3% 22 2% 22899% 68 1.1% 81 0.8% 52 78 89 65% 54 3 64 0.06%
Quebec CAN 34 40.6 47  30% 7 9% 22 12% 76  $94K 31 3% 24 2% 37 88.1% 33 2.2% 21 2.0% 48 84 93 5.5% 36 2.3 16 0.33%
Saskatchewan CAN 87 128 65 26% 19 6% 63 7% 52 $118K 85 1% 80 0% 34 88.7% 81 0.9% 75 0.9% 77 34 88 6.7% 92 11 63 0.06%
\?V?]??tr;_mberg DEU 3 849 33 32% 15 6% 16 12% 44 $128K 1 14% 59 1% 9 94.0% 5 5.8% 1 3.7% 2 406 72 7.9% 7 1.1 12 0.37%
Bavaria DEU 7 716 43 31% 18 6% 11 13% 50 $123K 2 11% 39 1% 9 94.0% 12 3.4% 10 2.5% 3 398 64 8.2% 12 1.3 10 0.46%
Berlin DEU 4 80.3 4 43% 3 12% 1 20% 48 $124K 27 4% 58 1% 4 95.0% 13 3.3% 6 2.8% 15 175 25 10.1% 2 0.7 3 1.57%
Brandenburg DEU 62 247 55 28% 49 3% 9 13% 84 $88K 53 2% 92 0% 55 86.0% 47 1.8% 54 1.3% 50 79 87 6.9% 88 8 44 0.15%
Bremen DEU 10 589 53 29% 17 6% 3 17% 42 $134K 23 4% 65 1% 1 98.0% 18 3.0% 4 3.1% 54 76 35 9.3% 43 2.5 53 0.09%
Hamburg DEU 6 735 15 37% 9 8% 2 20% 16 $173K 22 4% 15 2% 2 96.0% 34 2.2% 7 2.8% 12 203 70 8.0% 1 0.7 13 0.35%
Hesse DEU 8 66.1 41  32% 11 7% 6 15% 49 $123K 13 7% 16 2% 9 94.0% 15 3.1% 15 2.4% 11 217 60 8.4% 8 1.1 6 0.64%
Lower Saxony DEU 29 446 69 25% 31 A% 20 12% 43 $130K 18 5% 68 1% 4 95.0% 14 3.1% 24 1.9% 24 144 86 6.9% 30 2.1 52 0.09%
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Population Skilled PTS Manufact. High-Tech Broadband R&D R&D Business Carbon Venture
Overall w/ Higher Ed Immigration Employment Productivity Exports Inward FDI Adoption Intensity Personnel Patents Creation Efficiency Capital
Region Country 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 Score
\I\//I;zl;l;r::::f— DEU 53 29.8 68 25% 46 3% 13 13% 91 $74K 32 3% 64 1% 30 89.0% 48 1.8% 39 1.5% 80 32 80 7.5% 52 2.9 8 0.58%
vaoe'stthpﬁahl:ge' DEU 20 486 64 26% 24 5% 7 15% 63 $106K 10 7% 53 1% 9 94.0% 36 2.2% 23 1.9% 16 172 51 86% 44 25 26 0.25%
i DEU 31 437 56 28% 23 5% 35 11% 54 $117K 11 7% 79 0% 15 93.0% 21 2.6% 37 1.6% 14 192 83 7.1% 23 1.8 19 031%
Saarland DEU 33 421 70 25% 32 4% 15 13% 75 $94K 3 11% 94 0% 4 95.0% 45 1.9% 27 1.8% 26 134 51 8.6% 55 3 54 0.08%
Saxony DEU 32 433 49 29% 9 3% 8 14% 86 $82K 4 9% 90 0% 21 90.0% 19 3.0% 12 2.4% 45 86 91 6.1% 38 2.3 82 0.01%
Saxony-Anhalt DEU 65 23.1 77  23% 53 2% 17 12% 78 $90K 35 3% 82 0% 9 94.0% 57 1.5% 53 1.4% 78 33 90 6.4% 68 3.9 75 0.02%
Schleswig-Holstein DEU 48 33.4 72 24% 37 3% 23 12% 66 $104K 17 6% 77 0% 2 96.0% 50 1.7% 55 1.3% 36 102 76 7.8% 28 2 36 0.20%
Thuringia DEU 41 37.1 58 28% 42 3% 18 12% 88 $79K 8 8% 8 0% 9 94.0% 29 24% 29 1.8% 34 108 9 52% 26 19 32 0.22%
Abruzzo ITA 58 25.6 84 21% 87 1% 25 12% 81 $89K 19 5% 40 1% 74 84.0% 74 1.1% 42 1.5% 75 37 20 10.4% 11 1.3 91 0.00%
Aosta Valley ITA 79 154 90 19% 80 1% 38 10% 71 $97K 64 2% 60 1% 67 85.0% 96 0.5% 67 1.1% 70 49 40 9.0% 25 1.9 91 0.00%
Apulia ITA 92 8.6 95 15% 94 0% 36 11% 95 $62K 67 1% 87 0% 92 77.0% 86 0.8% 56 1.2% 90 14 17 10.6% 74 4.6 87 0.00%
Basilicata ITA 81 15.1 92 17% 95 0% 33 11% 82 $89K 14 7% 95 0% 91 78.0% 93 0.6% 69 1.0% 89 14 12 10.9% 33 2.1 91 0.00%
Calabria ITA 95 5.8 93 16% 91 1% 42 10% 96 $55K 93 0% 96 0% 92 77.0% 95 0.6% 68 1.0% 93 10 7 11.3% 42 2.4 89 0.00%
Campania ITA 76 17.5 94 16% 92 0% 28 11% 93 $71K 54 2% 84 0% 89 79.0% 62 1.3% 33 1.7% 92 12 7 11.3% 3 1 86 0.00%
Emilia-Romagna  ITA 17 50.2 75 23% 52 2% 20 12% 56 $116K 5) 9% 45 1% 39 88.0% 39 2.1% 2 3.2% 22 147 46 8.8% 20 1.7 83 0.01%
pluVenezia yp 39 382 83 21% 69 2% 27 11% 62 $106K 6 9% 48 1% 46 87.0% 49 17% 11 25% 35 104 71 80% 35 22 76 0.02%
Lazio ITA 36 39.9 63 26% 58 2% 4 16% 68 $102K 3 3% 38 1% 46 87.0% 46 1.9% 17 2.3% 82 31 28 9.9% 6 1.1 81 0.01%
Liguria ITA 52 298 79 22% 62 2% 30 11% 53 $117K 26 4% 42 1% 74 840% 59 15% 29 1.8% 68 49 43 9.0% 15 1.5 84 0.00%
ITIF | MLI | I-COM | IW | NOVEMBER 2022 PAGE 50



Population Skilled PTS Manufact. High-Tech Broadband R&D R&D Business Carbon Venture
Overall w/ Higher Ed Immigration Employment Productivity Exports Inward FDI Adoption Intensity Personnel Patents Creation Efficiency Capital
Region Country 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 Score
Lombardy ITA 28 449 81 21% 61 2% 5 16% 59 $111K 12 7% 8 3% 46 87.0% 61 1.3% 16 2.3% 9 96 78 7.7% 4 1.1 58 0.07%
Marche ITA 57 26.2 80 21% 86 1% 37 10% 85 $84K 25 4% 83 0% 55 86.0% 73 1.1% 19 2.2% 66 52 30 9.7% 5 1.1 91 0.00%
Molise ITA 86 13.2 88 19% 93 0% 44 10% 90 $74K 69 1% 93 0% 92 77.0% 66 1.2% 52 1.4% €5 9 4 11.8% 58 3.4 91 0.00%
Piedmont ITA 35 40.0 87 19% 75 1% 14 13% 64 $105K 7 8% 31 1% 82 830% 30 23% 14 24% 47 85 56 8.4% 18 1.7 74 0.02%
Sardinia ITA 88 12.2 91 17% 90 1% 34 11% 92 $72K 63 2% 88 0% 74 84.0% 84 0.8% 63 1.1% 94 10 14 10.8% 67 3.8 77 0.02%
Sicily ITA 94 7.0 96 14% 96 0% 41  10% 94 $63K 56 2% 91 0% 96 76.0% 85 0.8% 63 1.1% 96 8 22 10.2% 39 2.3 90 0.00%
Trentino ITA 63 243 89 19% 82 1% 39 10% 65 $105K 34 3% 57 1% 38 88.0% 69 1.1% 22 2.0% 60 60 85 7.0% 40 2.4 88 0.00%
Tuscany ITA 50 32.2 82 21% 59 2% 24 12% 74 $94K 21 5% 71 1% 55 86.0% 54 1.6% 20 2.1% 38 97 41 9.0% 17 1.7 79 0.01%
Umbria ITA 64 23.8 78 22% 73 1% 32 11% 83 $88K 30 3% 74 0% 55 86.0% 76 1.0% 25 1.9% 81 31 45 8.9% 29 2.1 91 0.00%
Veneto ITA 47 344 8 19% 71 2% 29 11% 67 $102K 9 8% 56 1% 46 87.0% 60 1.4% 13 24% 43 87 73 7.9% 22 1.8 80 0.01%
Alabama USA 78 16.3 57 28% 78 1% 81 6% 41 $134K 86 1% 78 0% 85 81.6% 32 2.2% 71 1.0% 85 25 65 8.2% 79 6.2 60 0.07%
Alaska USA 90 11.6 42 31% 47 3% 92 5% 60 $110K 95 0% 37 1% 42 87.8% 91 07% 96 04% 91 12 21102% 78 62 73 0.02%
Arizona USA 40 37.5 46  30% 35 3% 74 6% 13 $182K 37 3% 46 1% 45 87.2% 34 2.2% 59 1.2% 28 128 9 11.0% 57 3.2 15 0.34%
Arkansas USA 91 9.0 71  25% 81 1% 78 6% 55 $117K 81 1% 47 1% 88 79.8% 89 0.7% 92 0.5% 79 32 59 8.4% 85 7.2 18 0.31%
California USA 2 86.9 19 36% 8 8% 48 9% 3 $259K 41 3% 33 1% 23 89.8% 4 6.3% 18 2.2% 4 380 6 11.4% 13 1.4 1 2.25%
Colorado USA 14 53.9 2 44% 43 3% 45 10% 18 $163K 76 1% 7 3% 18 91.0% 24 2.5% 45 1.4% 21 148 511.7% 59 3.4 9 0.53%
Connecticut USA 13 54.7 6 42% 21 6% 65 7% 9 $202K 61 2% 9 2% 35 88.5% 17 3.1% 49 1.4% 9 224 54 8.5% 14 1.5 20 0.31%
Delaware USA 15 53.0 21 36% 27 4% 69 7% 11 $189K 59 2% 20 2% 33 88.8% 15 3.1% 45 1.4% 8 283 27 9.9% 32 2.1 11 0.39%
Florida USA 56 27.3 38 32% 14 7% 57 8% 32 $145K 51 2% 75 0% 51 86.8% 77 1.0% 90 0.6% 58 62 2 12.5% 49 2.7 29 0.23%
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Population Skilled PTS Manufact. High-Tech Broadband R&D R&D Business Carbon Venture
Overall w/ Higher Ed Immigration Employment Productivity Exports Inward FDI Adoption Intensity Personnel Patents Creation Efficiency Capital
Region Country 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 Score
Georgia USA 55 283 25 35% 33 3% 56 8% 34 $143K 62 2% 63 1% 67 85.0% 63 12% 78 0.9% 49 80 16 10.7% 51 2.7 22 0.29%
Hawaii USA 85 134 27 34% 16 6% 89 5% 61 $108K 96 0% 81 0% 39 88.0% 88 0.7% 94 0.5% 83 28 61 8.4% 31 2.1 65 0.05%
Idaho USA 42  36.1 48 30% 76 1% 80 6% 46 $125K 40 3% 52 1% 36 88.4% 8 4.1% 47 1.4% 40 94 13 10.9% 72 4.3 48 0.12%
Ilinois USA 26 45.7 12 39% 25 5% 52 8% 12 $182K 36 3% 17 2% 55 86.0% 40 2.1% 50 1.4% 20 148 33 9.4% 53 2.9 23 0.27%
Indiana USA 51 30.0 50 29% 68 2% 87 5% 15 $177K 48 2% 70 1% 77 83.9% 23 2.6% 35 1.6% 31 121 68 8.1% 77 6 51 0.09%
lowa USA 66 22.6 39 32% 57 2% 91 5% 33 $145K 45 2% 85 0% 77 83.9% 38 2.1% 37 1.6% 56 68 81 7.2% 81 6.8 70 0.03%
Kansas USA 54 29.1 24 35% 55 2% 72 7% 21 $160K 72 1% 44 1% 66 85.2% 44 2.0% 50 1.4% 64 53 48 8.7% 80 6.6 47 0.13%
Kentucky USA 69 21.5 60 27% 72 2% 88 5% 29 $147K 49 2% 4 3% 81 83.1% 80 1.0% 79 0.9% 72 40 36 9.3% 86 7.3 39 0.18%
Louisiana USA 77 173 62 26% 77 1% 84 6% 1 $334K 90 0% 69 1% 87 80.6% 94 0.6% 95 0.5% 74 38 57 8.4% 90 8.7 69 0.04%
Maine USA 59 253 30 33% 70 2% 75 6% 51 $121K 79 1% 1 3% 71 84.9% 78 1.0% 91 0.5% 62 56 39 9.1% 45 2.5 34 0.21%
Maryland USA 9 628 5 43% 13 7% 40 10% 8 $212K 88 1% 35 1% 29 89.1% 6 5.4% 28 1.8% 25 142 31 9.5% 19 1.7 25 0.27%
Massachusetts USA 1 95.1 1 48% 12 7% 31 11% 6 $217K 42 2% 6 3% 32 88.9% 3 6.6% 8 2.6% 1 502 47 8.8% 10 1.2 2 2.13%
Michigan USA 19 49.0 36 32% 41 3% 50 8% 30 $147K 46 2% 49 1% 61 85.9% 7 4.6% 9 2.5% 23 145 53 8.5% 63 3.8 49 0.11%
Minnesota USA 21 48.6 10 40% 36 3% 51 8% 28 $150K 44 2% 29 1% 41 87.9% 25 2.5% 40 1.5% 7 308 49 8.6% 64 3.8 24 0.27%
Mississippi USA 9% 49 76 23% 8 1% 96 4% 57 $115K 52 2% 41 1% 95 76.8% 79 1.0% 85 07% 8 20 66 81% 82 7 78 0.02%
Missouri USA 43 35.6 31 33% 66 2% 58 8% 40 $135K 77 1% 2 3% 72 84.8% 28 2.4% 69 1.0% 51 79 10 11.0% 76 5.1 41 0.16%
Montana USA 80 15.2 22 35% 84 1% 86 5% 31 $146K 91 0% 86 0% 67 85.0% 75 1.1% 87 0.6% 67 50 26 9.9% 93 11 28 0.24%
Nebraska USA 68 22.0 17 37% 60 2% 73 7% 36 $140K 74 1% 55 1% 46 87.0% 71 1.1% 61 1.1% 73 40 63 8.2% 83 7.1 55 0.08%
Nevada USA 70 21.1 67 26% 26 5% 77 6% 39 $136K 60 2% 50 1% 62 85.6% 87 0.7% 92 0.5% 69 49 113.1% 50 2.7 30 0.22%
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New Hampshire USA 18 49.9 11 39% 45 3% 71 7% 45 $126K 28 4% 12 2% 28 89.2% 11 3.5% 31 1.8% 10 218 58 8.4% 24 1.9 43 0.16%
New Jersey USA 11 57.9 3 44% 5 9% 47 9% 5 $222K 71 1% 61 1% 25 89.4% 9 3.7% 43 1.4% 13 194 23102% 21 1.8 38 0.18%
New Mexico USA 24 47.2 59 28% 56 2% 63 7% 25 $154K 43 2% 67 1% 90 78.5% 1 7.5% 5 2.9% 59 62 44 9.0% 87 7.6 40 0.17%
New York USA 23 477 8 41% 10 8% 49 9% 22 $158K 78 1% 14 2% 54 8.2% 52 16% 62 1.1% 29 128 14 10.8% 9 1.2 4 1.03%
North Carolina USA 37 39.6 26 34% 48 3% 67 7% 10 $198K 68 1% 72 1% 65 85.3% 20 2.9% 41 1.5% 33 108 34 9.4% 47 2.6 17 0.32%
North Dakota USA 74 18.8 40 32% 65 2% 93 4% 35 $143K 58 2% 54 1% 73 84.1% 70 1.1% 56 1.2% 41 90 19 10.5% 95 15.6 72 0.03%
Ohio USA 49 328 37 32% 54 2% 68 7% 26 $152K 55 2% 36 1% 64 85.4% 31 2.3% 58 1.2% 17 164 75 7.8% 62 3.7 45 0.14%
Oklahoma USA 82 14.9 61 27% 74 1% 83 6% 38 $136K 73 1% 34 1% 79 83.6% 83 0.9% 88 0.6% 57 65 38 9.1% 84 7.2 71 0.03%
Oregon USA 12 57.9 23 35% 38 3% 61 8% 17 $165K 16 6% 62 1% 30 89.0% 10 3.6% 32 1.7% 5 376 24 10.1% 34 2.2 14 0.34%
Pennsylvania USA 38 39.1 20 36% 44 3% 53 8% 20 $162K 70 1% 30 1% 62 85.6% 22 2.6% 43 1.4% 27 130 67 8.1% 60 3.5 21 0.31%
Rhode Island USA 45 349 14 37% 34 3% 60 8% 58 $112K 83 1% 13 2% 44 87.7% 26 2.4% 59 1.2% 32 111 50 8.6% 27 2 46 0.13%
South Carolina USA 75 182 45 30% 64 2% 82 6% 37 $140K 50 2% 73 1% 84 82.7% 64 12% 88 0.6% 44 8 37 91% 61 3.6 61 0.06%
South Dakota USA 89 119 32 33% 83 1% 94 4% 72  $95K 84 1% 23 2% 67 85.0% 92 0.6% 83 0.7% 63 54 68 8.1% 89 8.1 66 0.04%
Tennessee USA 67 22.2 44 31% 63 2% 76 6% 27 $151K 39 3% 76 0% 82 83.0% 56 1.6% 80 0.9% 71 44 42 9.0% 56 3.1 37 0.19%
Texas USA 27 456 34 32% 28 4% 66 7% 4 $251K 20 5% 18 2% 53 86.3% 51 1.7% 72 1.0% 18 164 11 10.9% 75 4.9 35 0.20%
Utah USA 22 48.1 18 36% 51 2% 55 8% 23 $157K 57 2% 21 2% 19 90.8% 41 2.0% 36 1.6% 19 159 3 11.9% 70 4.1 5 0.80%
Vermont USA 60 25.1 9 40% 50 2% 85 5% 70 $100K 15 6% 27 1% 80 83.4% 67 1.2% 86 0.6% 53 77 62 8.3% 46 2.5 42 0.16%
Virginia USA 25 46.1 7 42% 20 6% 18 12% 14 $178K 80 1% 11 2% 52 86.7% 37 21% 63 11% 55 68 32 95% 41 24 33 0.22%
Washington USA 5 80.1 13 38% 22 6% 70 7% 7 $212K 65 2% 51 1% 16 91.2% 2 6.9% 3 3.2% 6 363 18 10.6% 16 1.6 7 0.59%
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West Virginia USA 93 8.2 74 23% 88 1% 90 5% 24 $156K 87 1% 10 2% 86 81.0% 89 0.7% 84 0.7% 86 24 84 7.0% 94 15.5 85 0.00%
Wisconsin USA 44 355 29 34% 67 2% 79 6% 47 $125K 38 3% 19 2% 55 86.0% 26 2.4% 26 1.8% 30 126 77 7.8% 69 4 50 0.10%
Wyoming USA 61 25.0 54  28% 85 1% 95 A% 2 $292K 92 0% 66 1% 42 87.8% 43 2.0% 74 0.9% 65 53 29 9.8% 96 23.5 57 0.07%
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