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China now dominates the strategically important industries in ITIF's Hamilton Index, producing
more than any other nation in absolute terms and more than all but a few others in relative
terms. Its gains are coming at the expense of the United States and other G7 and OECD
economies, and time is running short for policymakers to mount an industrial comeback.

KEY TAKEAWAYS

= As of 2020, China was the leading producer in seven of the ten strategically important
industries in ITIF's Hamilton Index. Overall, China was producing more than any other
nation—and more than all other nations outside of the top 10 combined.

= Hamilton Index industries accounted for approximately the same share of the global
economy in 2020 (11.8 percent) as in 1995 (11.9 percent), underscoring how the race
for global advantage in these industries is a zero-sum competition.

= China’s gains have come at the expense of the United States and other G7 and OECD
economies. From 1995 to 2020, China also captured more than 80 percent of non-OECD
countries’ gains.

= Chinais 70 percent more specialized than America in advanced industries. To match
China’s specialization, U.S. output would have to expand by $1.5 trillion (69 percent),
which would require doubling output from all Hamilton industries except IT services.

= Time is running short to turn around U.S. advanced industry fortunes. The 2020s are
likely to be the decisive decade because once China captures sufficient global market
share, U.S. and allied nations’ production risks being permanently weakened.

= Congress should make closing this massive advanced-industry output gap its overarching
economic policy goal, including through tax, trade, and other elements of a
comprehensively focused national industry strategy.
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INTRODUCTION

Nations are in a fierce win-lose global competition for market share in advanced, traded-sector
technology industries because, for most, winning enables economic and national security. That is
especially true for allied nations, as China’s gain usually comes at its loss and vice versa.
Winning—not only the competition for innovation leadership but also for production capacity—
will boost international competitiveness and economic and national security.

When it comes to U.S. national interest, innovation-based production is key. The United States
has a long history of pioneering innovations only to see its production captured by other nations,
including China. This reduces growth, weakens the terms of trade (creating a higher trade
balance, a weaker dollar, or both), degrades the national security industrial base, and makes
America vulnerable to industrial pressure tactics from China.

To assess U.S. and other nations’ performance, the Information Technology and Innovation
Foundation (ITIF) has examined changes in global shares of value-added output in 10 advanced
industry sectors its Hamilton Center on Industrial Competitiveness has aggregated into the
Hamilton Index of Advanced-Technology Performance: pharmaceuticals; electrical equipment;
machinery and equipment; motor vehicle equipment; other transport equipment; computer,
electronic, and optical products; information technology and information services; chemicals (not
including pharmaceuticals); basic metals; and fabricated metals. To conduct this analysis, ITIF
uses production data from the Organization for Economic Cooperation and Development’s
(OECD’s) dataset on trade in value added, covering the period from 1995 through 2020, and
ITIF's analysis focuses on 40 countries included in that dataset.! Because of problems with how
Ireland’s output is reported, it is not included in the analysis or in EU-wide aggregate data.?

The 10 industries included in the Hamilton Index together accounted for more than $10 trillion
in global production in 2020 (figure 1). The information technology (IT) and information services
industry (including software and Internet services) is the largest of the 10, accounting for 18
percent of global advanced industry output.

Figure 1: Global output from industries included in the Hamilton Index, 2020 ($10.1 trillion, total)

Machine Equip., Basic Metals, Fab. Metals,
$1,135B $976B $846B

Electrical Equip.,
$602B

IT & Info. Svcs., Motor Vehicles, Pharma., Other Transport.,
$1,900B e $1,146B $1,093B $696B $386B
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The 10 industries’ collective production represented 11.8 percent of the global economy in
2020, about the same as 25 years prior, having rebounded from a dip to 10.6 percent following
the global financial crisis of 2008 that saw steeper declines in goods output than overall gross
domestic product (GDP). (See figure 2.) However, the mix has changed, with the IT and
information services share growing 34 percent since 2002. The fact that the overall share of the
global economy comprising this advanced industry output has not changed underscores the zero-
sum competition between nations. Indeed, there is a noticeable correlation between strength in
these industries and nations’ balance of trade. (See Appendix B: Advanced Industries’
Relationship to National Trade Balances.) Nations are, or at least should be, competing
intensively for a greater share of this fixed pie. China certainly is. For the United States, losing
this race, either because policymakers are indifferent to the country’s industrial structure or
because they choose to focus on other economic or societal goals, would be catastrophic, as it
would turn the United States into a deindustrialized, United Kingdom-like economy. Time is
short. The 2020s are likely to be the decisive decade in which to turn around U.S. advanced
industry fortunes, because once China gains sufficient global market share, allied and U.S.
production risks being permanently weakened.

The fact that the overall share of the global economy comprising this advanced industry output has not
changed underscores the zero-sum competition hetween nations.

In several reports, ITIF has laid out a comprehensive advanced industry strategy.® But
notwithstanding the passage of the CHIPS Act, the political will in the United States to
implement and fully fund such an agenda appears to be relatively low, especially as neither
political party wants to address the massive budget deficit to free up needed funding for such a
strategy.

Figure 2: Hamilton industry shares of the global economy

14%
11.9% 10.6% Global Index, 11.8%
12%
m Other Transportation
10% m Electrical Equipment
m Pharmaceuticals
8% W Fabricated Metals
m Basic Metals
6% Motor Vehicles
® Machinery and Equipment
4% = Chemicals
m Computers and Electronics
2% m T and Information Services
0%
1995 2000 2005 2010 2015 2020

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | DECEMBER 2023 PAGE 5



Of course, global market shares of the advanced industries cannot serve as the only metric of
national competitiveness—or even the primary one—because nations have different-sized
economies. To assess nations’ relative performance in strategically important industries, ITIF
uses an analytical statistic known as a “location quotient” (LQ), which measures any region’s
level of industrial specialization relative to a larger geographic unit—in this case, a nation
relative to the rest of the world.

The LQ is calculated as an industry’s share of a country’s economy divided by the global
industry’s share of the global economy, or as a country’s share of global output in an industry
divided by the country’s overall share of the global economy. Either way, an LQ greater than 1
means the country’s share of global output in an industry is greater than the global average; and
an LQ less than 1 means a country’s share is less than the global average. For example, the U.S.
motor vehicle industry’s output in 2020 was 14.01 percent of global motor vehicle production,
while the U.S. economy overall was 24.71 percent of the global economy. Thus, the U.S. LQ in
the motor vehicles industry was 14.01 percent divided by 24.71 percent, or 0.57, meaning the
United States significantly underperformed in the industry: Its output (and global market share)
was just 57 percent of the level we would expect based on the size of the U.S. economy.

The 2020s are likely the decisive decade in which to turn around U.S. advanced industry fortunes, for
once China gains sufficient global market share, allied and U.S. production risks being permanently
weakened.

OVERALL FINDINGS

Specialization Rankings

Figure 3 ranks 40 countries by their relative performance (LQ) in the composite Hamilton Index
based on the most recent data available from the OECD. Fourteen countries have LQs above
average for the composite output of the 10 industries, with Taiwan ranking first at 2.1 (with
almost all of that driven by its computer and semiconductor output). Three other East Asian
nations—Korea, Singapore, China, and Japan ranked second, third, fifth and seventh,
respectively. This in large part reflects the focused and dedicated advanced industry policies
these nations have had in place for the last several decades. Engineering and chemical industry-
intensive nations of Switzerland, Germany, Sweden, and Austria ranked fourth, sixth, ninth, and
eleventh, respectively.

Several developing countries ranked low, with LQs below 0.5, including Egypt, Bangladesh,
Pakistan, and Nigeria. In addition, natural resource-intensive nations such as Canada, Saudi
Arabia, Australia, and Norway all ranked low.

The United States’ LQ was 0.87, meaning that as a share of U.S. GDP, these industries
collectively are smaller than the global average. For the U.S. LQ to be 1.0, advanced industry
output would need to expand by $328 billion, or 15 percent. This would be equivalent to
doubling America’s computer, electronics, and optical products industry output.

Some will argue that it's acceptable or even normal for the U.S. LQ to be this low because it is a
large economy and one where the share of GDP that is globally traded is below average. But LQ is
not a measure related to trade; it's a measure related to production. Moreover, there is a small,
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positive correlation between national GDP and LQ (0.12), suggesting that the U.S. score should
be above average, not below. The reality is America’s low LQ reflects failure, not success;
weakness, not strength.

Figure 3: Relative national performance in the composite Hamilton Index (2020 LQ)
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When it comes to relative change in LQ, the story is somewhat different. From 1995 to 2002,
Taiwan and Korea led in LQ growth. (See figure 4.) Several European nations also increased
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significantly, including Switzerland, Austria, Denmark, and Germany. Russia increased its score
by almost 25 percentage points as it overthrew the straitjacket of Soviet communism and got out
from under export controls that the Western Bloc established during the Cold War. The United
States’ LQ fell slightly by 8 percentage points.

Figure 4: Change in relative national performance in the composite Hamilton Index (LQ difference, 1995-2020)
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Some industries are more concentrated than others. For example, the country that is most
specialized in machinery and equipment production, Germany, had an LQ of 2.02, whereas
Taiwan outperformed even more dramatically in computers and electronics with an LQ of 8.79.
(See table 1.) Some of this is because leading specialists such as Taiwan, Switzerland,
Singapore, Mexico, and Israel are relatively small, making it easier for an industry they specialize
in to dominate their economy. But in other cases, it is because industries such as machinery,
chemicals, and electrical equipment are much broader and have wider arrays of sub-industries.

Tahle 1: Hamilton Index industry leaders, 2020

Global Output | Leading Leader’'s | Relative Leader’s

Industry (Billions) Producer Share Leader L@

IT and Information Services $1,900 USA 36.4% Israel 2.89
Computers and Electronics $1,317 China 26.8% Taiwan 8.79
Chemicals $1,146 China 29.1% Saudi Arabia 2.41
Machinery and Equipment $1,135 China 32.0% Germany 2.02
Motor Vehicles $1,093 China 24.3% Mexico 3.14
Basic Metals $976 China 45.6% China 2.64
Fabricated Metals $846 China 25.6% Poland 2.12
Pharmaceuticals $696 USA 28.4% Switzerland 7.26
Electrical Equipment $602 China 36.1% Vietnam 2.36
Other Transportation $386 USA 34.5% Singapore 3.62
Composite Hamilton Index $10,097 China 25.3% Taiwan 2.10

Between 2008 and 2020, more countries have declined in their relative specialization, in part
because of faster growth outside the 40 nations covered. Taiwan continued to specialize in
advanced industries, almost exclusively because of its growth in computers and semiconductors
(figure b). Mexico grew by 9 percentage points, largely due to expansion of its automobile sector.
The United States grew slightly, essentially treading waters since it was struck by the China
shock of the 2000s. More importantly, rapid growth in the U.S. IT and information services
sector more than offset continued decline in manufacturing. In this sense, strong performance in
the IT services sector, including firms such as AWS, Google, and Meta, has masked a continued
decline in advanced goods production.

Perhaps most surprising is that China ranked last, with its LQ peaking in 2009 and declining by
33 points by 2020. The reason was not necessarily an ineffectiveness of Chinese advanced
industry policy, but rather its enormously fast economic growth, which would lead to lower LQs
unless advanced industry grew as fast. In fact, China’s advanced industry output grew by 177
percent from 2008 to 2020, more than double the U.S. growth of 78 percent. Only Bangladesh
and Vietnam saw greater output growth than did China.
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Figure 5: Change in relative national performance in the composite Hamilton Index (LQ difference, 2008-2020)
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Relative Momentum

LQs and change in LQs are useful indicators, but they don’t consider differences in industry size.
If a small industry’s high LQ (or strong LQ) growth might be completely offset by a large industry
with modest LQ. To account for this, ITIF has developed a momentum index. (See figure 6.) This
is the sum of the 10 industries’ value-added output divided by their GDP, after first multiplying
each industry’s 2020 output by its 2020 LQ and the percentage change in its LQ since 2008
(added to 1).

The U.S. momentum score since 2008 was slightly below the global average, with 53 percent of its
score coming from IT and information services.

The results are striking. Taiwan far exceeds any other nation, with an index of momentum of
1,503, almost double Singapore’s score of 836 and more than double Korea's, with all three
nations’ strong scores due principally to computers and semiconductors. Switzerland ranked
third, Denmark fifth, and Belgium ninth with over 70 percent of their momentum coming from
the pharmaceutical sector. Almost all of Mexico’s strong score was due to the motor vehicle
sector, while 40 percent of Germany’s score also came from this sector. Meanwhile, 75 percent
of Israel’s momentum came from IT and information services.

The U.S. momentum score from 2008 to 2020 was slightly below the global average, with 53
percent of its score coming from IT and information services. If this sector were the average size
and growth, then it would only account for 29 percent of the U.S. momentum score, which would
have fallen to just 79.

China’s momentum score was more than twice that of the United States and was relatively
diversified, with basic metals being its strongest industry, followed by machine equipment then
computers and electronics.

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | DECEMBER 2023 PAGE 11



Figure 6: Index of momentum in all Hamilton industries from 2008 to 20204
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Top 10 Producers
Hamilton industries together accounted for more than $10 trillion in global production in 2020,
with the top 10 countries accounting for 75 percent of the total. (See figure 7 and figure 8.)

China dominated, with one-quarter of global output. For the first time, its output surpassed that
of the rest of the world outside the top 10 producers. The United States was third as of 2020
with 21 percent of output. While India exceeded China’s workforce, its advanced industry output
was just 13 percent of China’s.

Figure 7: Global output in Hamilton industries by the top 10 producers in 2020 ($7.6 trillion out of $10.1 trillion)

KOR GBR FRA
$3458B $216B | $2158B

DEU ) ITA TWN
$639B $338B $207B | $168B

From the early 2000s to 2019, the rest of the world’s combined output comprised the largest
global share, overtaking that position from the United States, which ranked first from 1995 to
2003. Then, following China’s acceptance into the World Trade Organization (WTO), the U.S.
share started to fall significantly until 2010. Since then, it has rebounded, but with the lion’s
share of that growth coming from the IT and information services industry.

CHN
$2,551B

Leaving IT and other information services out of the equation, the U.S. global share of Hamilton
industries fell from around 24 percent in the last half of the 1990s to around 15 percent from
2010 to 2020. In contrast, China's growth skyrocketed after its WTO accession, from around 6
percent in 2001 to over 25 percent in 2020. In aggregate, China’s growth matched almost all of
Japan’s decline. Previously, Japan had held about the same global market share as did the
United States as of 1995, but its share had dropped to around 7 percent by 2020.
Notwithstanding Germany’s supposed strong performance (at least until recently), its share fell
from around 10 percent in 1995 to just 6 percent in 2020.
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Figure 8: Top 10 producers’ historical shares of global output in Hamilton industries
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Leaving out IT and other information services, U.S. global share fell from around 24 percent in the last
half of the 1990s to around 15 percent from 2010 to 2020.

The China Juggernaut

As discussed, the amount of advanced industry output globally has been fairly stable as a share
of GDP throughout the 25-year period covered in this analysis. As such, when some countries
gained share, others lost. From 1995 to 2020, China’s share of global advanced industry output
increased 22 percentage points, from 3 percent to 25 percent. In the same period, OECD
nations’ share fell 27 percentage points, from 85 percent to 58 percent. In other words, China’s
growth came at the expense of the OECD.

More recently, from 2017 to 2020, Chinese output increased 17 percent, while the rest of world
combined increased just 2 percent. Chinese output in Hamilton Index industries increased by
$404 billion in that period, compared with an increase of $187 billion in the rest of world. (See
figure 9.) However, when IT and other information services are exempted (an industry in which
the United States and Europe are strong and China is weak), the picture is even starker. Chinese
output grew $363 billion while output in the rest of the world fell by $107 billion. This
difference was most profound in the machinery and equipment sector, other transportation,
chemicals, and basic metals. The rest of world did outperform China in pharmaceuticals and IT
and information services. But that might not last, as the Chinese government has targeted
biopharmaceuticals and artificial intelligence as key industries for development.
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Figure 9: Nominal change in advanced industry output from 2017 to 2020, China vs. the rest of the world
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When IT and other information services are exempted (an industry in which the United States and
Europe are strong and China is weak), the picture is even starker. Chinese output grew $363 hillion
while output in the rest of the world declined by $107 hillion.

We can see this zero-sum competition play out in individual nations. ITIF identified the
industries and countries where there was the most nominal decline in output from 2017 to
2020, not counting motor vehicles, which overall saw declines:

= |n Austria and Switzerland, the biggest declines were in electrical equipment (declines of
$1.15 billion and $115 million, respectively). During this period, China expanded its
output by $42 billion.

= The nations where the largest loss was in machinery and equipment were Germany
($16.4 billion), Japan ($14 billion), Italy ($5.0 billion), Brazil ($4.1 billion), Argentina
($1.8 billion), Mexico ($1.5 billion), and the United Kingdom ($1.8 billion). China
expanded its output by $69.4 billion.

= In computers and electronics, Denmark’s output fell $80 million, Japan’s fell $6.5
billion, and Korea’s fell $18 billion. China’s output increased by $64.7 billion.

= In chemicals, Brazil's output fell $8.7 billion, Canada $900 million, Netherlands $1.4
billion, Norway $400 million, Pakistan $600 million, Singapore $5 billion, South Korea
$5.6 billion, Germany $5.4 billion, and France $3.8 billion. China’s output increased
$35.5 billion.
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= In basic metals, Japan’s output fell $17.2 billion and Turkey's $5.3 billion, while China’s
increased $86.4 billion.

= |In fabricated metals, Germany’s output fell by $7.1 billion, South Korea’s output fell by
$4 billion, France’s by $3.4 billion, and Spain and Sweden $1.2 billion, while China’s
increased $41.8 billion.

Global Market Shares: China vs. the OECD and G7

Between 1995 and 2020, OECD nations’ global market share dropped by 26.8 percentage
points across all Hamilton Index industries. (See figure 10.) Within the OECD, the slope was
even more pronounced for the G7 nations that have led the global economy since World War [1—
their overall market share in Hamilton industries dropped by 27.9 percentage points. (See figure
11.) By contrast, China’s overall market share increased by 21.9 points. (See figure 12.) During
this period, China’s gains were strongly correlated with U.S. losses (an R coefficient of -0.79).

The largest declines for the OECD came in basic metals, where the bloc’s market share dropped
by 46.2 percentage points, and electrical equipment, which declined by 40.1 points. It was a
similar story for the G7: Its largest declines were in electrical equipment (a decline of 41.5
points), followed by basic metals (a decline of 38.8 points). China was the big beneficiary in
both cases: Its biggest increases in market share were in basic metals (a 39.5-point increase)
and electrical equipment (32.4 points).

The total Hamilton Index market share for the OECD declines by 26.8 percentage points. China, by
contrast, increased its market share by 21.9 percentage points.

Figure 10: OECD global market shares in Hamilton Index industries
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Figure 11: G7 global market shares in Hamilton Index industries
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To match the advanced-industry share of China’s economy, U.S. output in Hamilton industries would
need to expand by nearly $1.5 trillion (69 percent). That would require doubling U.S. output in
pharmaceuticals, electrical equipment, machinery and equipment, motor vehicles, other
transportation, computers electrical and optical, chemicals, basic metals, and fabricated metals.

Figure 12: China global market shares in Hamilton Index industries
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It would be one thing if the growth of China’s advanced industries were proportional to the
growth of its overall economy. But it hasn’t been. China has made a strategic decision to
outperform in these industries, and it has succeeded in relative terms too: It produced 47
percent more than the global average in 2020, while the United States produced 13 percent less
than average.

To appreciate the enormity of that gap, consider that to match the advanced-industry share of
China’s economy, U.S. output in these industries would need to expand by nearly $1.5 trillion
(69 percent). This would require doubling U.S. output in pharmaceuticals, electrical equipment,
machinery and equipment, motor vehicles, other transportation, computers electrical and optical,
chemicals, basic metals, and fabricated metals.

China’s Role in the Growth of Non-OECD Global Market Shares

Between 1995 and 2020, global production across all Hamilton Index industries shifted to non-
OECD nations: Their global market share increased by 26.8 percentage points. But the real story
was the extent to which China drove that gain. Industry by industry, it was China’s growth that
propelled the lion’s share of the non-OECD bloc’s progress. (See figure 13.)

The largest of those increases occurred in traditional industries such as basic metals (where the
block realized a 46.2 percentage point increase in its market share) and chemicals (a 33
percentage-point increase). But thanks to China, the non-OECD bloc also captured substantial
increases in market shares in more advanced industries such as computers and electronics (a
gain of 30.1 percentage points) and motor vehicles (28 percentage points). But the reality is
China’s gain has come at the expense of most of the developing world. Before the Chinese
government decided it wanted to dominate manufacturing—especially advanced industries—
many developing nations, in part because of favorable labor costs, were growing their
manufacturing. Since China’s rise, that growth has slowed and, in some cases, stagnated.

Figure 13: Non-OECD change in global market shares (percentage point difference, 1995-2020)
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INDUSTRY PROFILES

IT and Information Services

The IT and information services sector comprises an array of IT services industries, including
software, cloud computing, Internet services (e.g., search, social media), and database services.
It is a strategically important sector because much of it is high wage, traded across borders, and
a key driver of innovation.

Globally, the sector grew rapidly, 508 percent from 1995 to 2020 in nominal U.S. dollars,
compared with 174 percent for global GDP. Indeed, the industry grew to be the largest
advanced-technology industry in the world. Despite the importance of IT services throughout the
globe, about 78 percent of the sector’s output was concentrated in OECD countries in 2020,
although that was down from 85 percent in 1995.

Not surprisingly, given the global leadership position of companies such as AWS, Meta, Google,
and Microsoft, the United States led the world in 2020 with 36.4 percent of IT and information
services production, up significantly from 26.6 percent in 1995. The next highest-ranking
nations were China (9.3 percent, up from 1.9), Japan (6.1 percent, down from 17.2), Germany
(6 percent, down from 7.2), and India (4.7 percent, up from 2.8). Notwithstanding the narrative
that the EU is lagging far behind in this industry, its global share (not counting Ireland) is a solid
25.3 percent.

Not surprisingly, given the global leadership position of companies such as AWS, Meta, Google, and
Microsoft, the United States led the world in 2020 with 36.4 percent of IT and information services
production.

Countries that saw the most growth in their global share of the industry from 1995 to 2020 were
the United States (up 9.9 percentage points), China (up 7.4 percentage points), and India (up 2
percentage points). As a group, the EU 10 nations (e.g., Eastern European nations) started from
a small share but saw dramatic increase in percentage growth (340 percent), largely because of
their relatively highly skilled IT workforces and modest wage levels, making them a source of
globally outsourced IT labor. More recently from 2015 to 2020, the United States experienced
the most growth in global share (up 2.8 percentage points), with China up 1.2 percentage points.

Japan experienced the greatest loss of market share in the period from 1995 to 2020 (down
11.1 percentage points), followed by France (down 5.1 percentage points). From 2015 to 2020,
the United Kingdom saw the biggest loss of global market share, down 1.4 percentage points.
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Top 10 Producers

Figure 14: Global output in IT and related services by the top 10 producers in 2020 ($1.5 out of $1.9 trillion)

FRA, GBR,

DEU, $114B $78B $75B
ITA, CAN, | Aus,
USA, $692B IND, $90B $41B | $36B | $33B

Figure 15: Top 10 producers’ historical shares of global output in IT and information services
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The picture is similar in some regards when it comes to industrial specialization. The nation with
the highest LQ in 2020 was Israel (2.89). Reflecting a top talent pool, plus spinoffs from its
defense force, Israel has a significant number of domestic IT services firms. Also among the
high-ranking nations were Sweden (LQ of 2.02), India (1.51), the United States (1.47), the
Netherlands (1.46), France (1.32), and Germany (1.31). Notwithstanding the EU’s complaints
about falling behind America in this industry—and its embrace of digital protectionism under the
guise of attaining “digital sovereignty”—its LQ of 1.22 is just 0.25 points below the U.S. LQ.
Lagging nations were all developing countries. Egypt, Thailand, Indonesia, Vietnam, Saudi
Arabia, and Mexico all had LQs under 0.2.

Notwithstanding China’s relatively sizeable share of the global market for IT and information
services, its LQ was quite low, at 0.54. In fact, of all the industries examined in this report, this
is the sector where China is weakest. That is because while China has real strengths in hardware
and engineering, it is relatively weak in software, systems integration, and business services.
That said, China does have its own national digital champions, such as Baidu and Tencent.

Of all the industries ITIF examined, this is the sector where China is weakest.

In the wake of the global financial crisis, the nations with the fastest percentage point growth in
their LQs from 2008 to 2020 were Poland (+42 percentage points), the United States (+31),
Singapore (+29) Russia (+24), Turkey (+22) and Canada (+18). Overall, OECD nations grew their
average LQ by 6 percentage points. Notable among those that lost ground were Japan (-53
percentage points), India (-47), the United Kingdom (-33), and South Africa (-27). One reason
for Japan’s decline is it was very slow to recognize and respond to the shift to an Internet-driven
IT sector. India’s decline is surprising given its specialization as a global IT offshoring hub. But
while its overall IT services output increased significantly, the country’s GDP grew even faster.

Finally, from a geopolitical perspective, the Quad nations (Australia, India, Japan, and the
United States) far surpass China and the Belt & Road nations in their levels of industrial
specialization in IT and information services. The former group’s LQ averaged 1.39 in 2020, up
10 percentage points from 2008. The latter group’s was just 0.61 in 2020, up only 1
percentage point from 2008.
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Specialization Rankings

Figure 16: Relative performance in IT and information services (2020 LQ)
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Figure 17: Net change in relative performance in IT and related services, 1995-2020 (LQ difference)
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Figure 18: Net change in relative performance in IT and related services, 2008-2020 (LQ difference)
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Computers, Electronics and Optical Products
This is the computer hardware industry including semiconductors. As such, it’s an industry now
fiercely competed over internationally.

The sector grew 141 percent from 1995 to 2020 in nominal U.S. dollars, but slower than the
174 percent for global GDP. It is a sector that has seen much faster growth in developing nations
(especially China), with just b5 percent of the sector’s output in OECD countries in 2020, down
from 85 percent in 1995.

China led the world in 2020 with 26.9 percent of production; significantly up from 2.8 percent
in 1995. China now surpasses the U.S. share (24.6 percent, down from 29.1). The next highest-
ranking nations were South Korea (8.2 percent, up from 4.1), Taiwan (6.9 percent, up from 5.1
percent), and Japan (5.2 percent, down significantly from 26.6 percent). The Quad lost
significant market share in this industry, largely driven by the U.S.’s and Japan’s losses. Its
global share is 30.9 percent, down from 56.3 percent. The EU has also lost significant market
share, concentrated mainly in the EU-17 (excluding the EU-10 that joined in 2004). Its global
share is 8.9 percent, down from 18.4 percent.

Top 10 Producers

Figure 19: Global output in computers and electronics hy the top 10 producers in 2020 ($1.1 out of $1.3 trillion)
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China led the world in 2020 with 26.9 percent of production; up from 2.8 percent in 1995.
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Figure 20: Top 10 producers’ historical shares of global output in computers and electronics
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Countries that saw the most growth in their global share from 1995 to 2020 were China (up
24.1 percentage points), South Korea (up 4.1 percentage points), Taiwan (up 1.8 percentage
points), and Singapore (up 1.2 percentage points). As a group, the Belt & Road nations started
from a small share but tripled their share (209 percent), largely because of China’s growth. More
recently from 2015 to 2020, China experienced the most growth in global share (up 1.4
percentage points), with Singapore up 1 percentage point.

Japan experienced the greatest loss of market share in the period from 1995 to 2020 (down
21.4 percentage points). It is easy to remember in the early 1990s when Japan looked to be a
powerhouse in computers and electronics. But a slowing economy, coupled with mistakes by
leading Japanese firms, led to significant decline.

As a group, the OECD (down 30.1 percentage points) and the Quad (down 25.4 percentage
points) lost significant shares. By contrast, the Belt & Road countries gained a significant share
(up 31.4 percentage points).

The picture is quite different when it comes to industrial specialization. The nation with the
highest LQ in 2020 was Taiwan, with an LQ of 8.79. Other high-ranking countries were
Singapore (6.17), South Korea (4.23), and Malaysia (3.48). By contrast, the United States had
an LQ of 0.99 in 2020, down from 1.18 in 1995. By contrast, China had an LQ of 1.56 in
2020, up from 1.18 in 1995. Other nations with a relatively high LQ include Thailand (2.49),
the Philippines (2.46), Switzerland (2.14), and Israel (1.76).
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Specialization Rankings

Figure 21: Relative performance in computers and electronics (2020 LQ)
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Since the global financial crisis, the nations with the fastest percentage point growth were
Taiwan (+87 percentage points), Singapore (+81 percentage points), South Korea (+75
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percentage points), and Vietnam (+46 percentage points). Overall, OECD nations saw a decline
in their average LQ by 7 percentage points. Notable among those that lost ground were Malaysia
(-139 percentage points), Thailand (-73 percentage points), the Philippines (-73 percentage
points), Sweden (-70 percentage points), and Japan (-70 percentage points).

Figure 22: Net change in relative performance in computers and electronics, 1995-2020 (LQ difference)

Taiwan
Korea
Singapore
Vietnam
Philippines
Switzerland
Thailand
China
Russia
Germany
India
Bangladesh
Argentina
Saudi Arabia
Egypt
Nigeria
Denmark
[taly

Israel
Australia
Hong Kong
Turkey
Austria
South Africa
Brazil
Poland
Pakistan
Norway
Mexico
United States
Netherlands
Spain
Belgium
Indonesia
United Kingdom
France
Canada
Malaysia
Japan
Sweden

-0.95

0.00
-0.01
-0.02
-0.03
-0.06
-0.06
-0.09
-0.10
-0.11
-0.12
-0.12
-0.13
-0.18
-0.19
-0.19
-0.19
-0.21
-0.22
-0.23

-0.28
-0.28
-0.31

-0.59
-0.61

e 3.11
I 1.97
I 161
I 0.98
I 0.44
I 0.44
BN 041
I 0.37
M 0.16
B 0.08
I 0.06
| 0.04
| 0.02
0.00
0.00

® Improving

Regressing

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION |

DECEMBER 2023

PAGE 28



Figure 23: Net change in relative performance in computers and electronics, 2008-2020 (LQ difference)
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Finally, from a geopolitical perspective, the China and the Belt & Road nations surpassed the
Quad and the EU in their levels of industrial specialization in computers and electronics. The
former group’s LQ averaged 1.31 in 2020, up 15 percentage points since 2008. However, the
latter groups’ LQs had declined to 0.87 and 0.47, respectively.

Chemicals

The chemicals sector comprises both specialty chemicals and commodity chemicals. Globally,
the sector grew slower than world GDP: 149 percent from 1995 to 2020 in nominal U.S. dollars,
compared with 174 percent for global GDP.

About 49 percent of the sector’s output was concentrated in OECD countries in 2020, although
that was down dramatically from about 82 percent in 1995.

China led the world in 2020 with 29.1 percent of chemicals production—significantly up from
3.8 percent in 1995. The next highest-ranking nations were the United States (18.3 percent,
down from 23.2 percent), Japan (5.6 percent, down significantly from 17 percent), and Germany
(5 percent, down from 11.1 percent). The Quad (Australia, Japan, India, United States) lost
significant market share in this industry, largely driven by the United States’ and Japan’s losses.
Its global share was 27.6 percent, down from 41.8 percent. The EU also lost significant market
share, concentrated mainly in the EU-17 (excluding EU-10 that joined in 2004). Its global share
was 14.9 percent, down from 31 percent.

Top 10 Producers

Figure 24: Global output in chemicals by the top 10 producers in 2020 ($826 billion out of $1.1 trillion)
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Figure 25: Top 10 producers’ historical shares of global output in chemicals
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Countries that saw the most growth in their global share of the industry from 1995 to 2020 were
China (up 25.3 percentage points), India (up 2.1 percentage points), and Saudi Arabia (up 1.4
percentage points). As a group, the Belt & Road nations together started from a share of about
19.6 percent but more than doubled their share (141 percent), largely because of China’s growth
in chemicals. More recently from 2015 to 2020, China experienced the most growth in global
share (up 3.2 percentage points), with India up about 0.3 percentage points.

Japan experienced the greatest loss of market share in the period from 1995 to 2020 (down
11.4 percentage points). As a group, the OECD (down 33 percentage points), the EU (down 16.1
percentage points), and the Quad (down 25.4 percentage points) lost significant shares. By
contrast, the Belt & Road countries gained a significant share (up 27.6 percentage points).

The picture is quite different when it comes to specialization. The nation with the highest LQ in
2020 was Saudi Arabia, with an LQ of 2.41. Other high-ranking countries were Singapore
(2.02), Taiwan (1.89), Malaysia (1.72), China (1.69), Thailand (1.63), South Korea (1.63), the
Philippines (1.61), and Belgium (1.60). The United States underperformed, with an LQ of 0.74.
Hong Kong and Nigeria were the lowest-ranked nations in this industry, each with an LQ under
0.20.
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Specialization Rankings

Figure 26: Relative performance in chemicals (2020 LQ)
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Since the global financial crisis, the nations with the fastest percentage point growth in their LQs
from 2008 to 2020 were Saudi Arabia (+49 percentage points) and Taiwan (+35 percentage
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points). Overall, OECD nations saw a decline in their average LQ by 5 percentage points. Notable
among those that lost ground were Singapore (-126 percentage points), Egypt (-59 percentage
points), China (-59 percentage points), and Israel (-57 percentage points).

Figure 27: Net change in relative performance in chemicals, 1995-2020 (LQ difference)
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Figure 28: Net change in relative performance in chemicals, 2008-2020 (LQ difference)
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Finally, from a geopolitical perspective, the China and the Belt & Road nations surpassed the
Quad, the EU, and NAFTA (the North American Free Trade Agreement bloc) in their levels of
industrial specialization in chemicals. China and the Belt & Road nations’ LQ averaged 1.33 in
2020, which is unchanged since 2008. However, the Quad’s, the EU’s, and NAFTA’s LQs had
declined to 0.78, 0.77, and 0.72, respectively.

Pharmaceuticals and Biotechnology

The pharmaceutical sector comprises medicinal chemicals and botanical products. It is a
strategically important sector because much of it is high wage, traded across borders, and a key
driver of innovation.

Globally, the sector grew rapidly—223 percent from 1995 to 2020 in nominal U.S. dollars,
compared with 174 percent for global GDP. The OECD nations have lost market share, from 85
percent in 1995 to 78 percent in 2020.

Given the global leadership position of companies such as Amgen, Lilly, J&J, Merck, and Pfizer,
the United States led the world in 2020 with 28.4 percent of pharmaceutical production, up
slightly from 26.2 percent in 1995. The next highest-ranking nations were China (17.4 percent,
up significantly from 3.0), Switzerland (6.3 percent, up from 3.6), and Japan (5.4 percent, down
significantly from 18.4). In part because of policy mistakes, the EU lost significant market share
in this industry, its global share (not counting Ireland) was 19 percent, down from 35.6 percent.

Countries that saw the most growth in their global share of the industry from 1995 to 2020 were
China (up 14.4 percentage points), Switzerland (up 2.7 percentage points), and India (up 2.6
percentage points). As a group, the Belt & Road nations together started from a small share but
saw dramatic growth in percentage growth (102 percent), largely because of China’s growth in
pharmaceuticals. More recently from 2015 to 2020, the United States experienced the most
growth in global share (up 2.2 percentage points), with China up 2.0 percentage points.

Japan experienced the greatest loss of market share in the period from 1995 to 2020 (down 13
percentage points). As a group, the OECD (down 15.9 percentage points) and EU (down 10.5
percentage points) lost significant shares. Th