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The $71 trillion transatlantic economy is proving to be remarkably resilient in
the face of global economic and strategic disruptions. The U.S. and Europe
remain each other’s most important markets and geo-economic base. No two
other regions in the world are as deeply integrated as the U.S. and Europe.
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Investment
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$332 billion
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Trade in goods
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Europe to the U.S.
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A LNG supplies from
2.5 times more the U.S. to Europe
than in 2021 (2022)
+ o long-term renewable
energy purchase
agreements in Europe
with U.S. companies

Innovation

R&D spending

U.S. affiliate R&D in
Europe (2020)

$47 8 billion European affiliate R&D

in the U.S. (2020)

$31.6 billion

Workers

m U.S. employees of European
companies (direct jobs due to
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4.8 million companies (direct jobs due to
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We are pleased to present the 20" edition of our annual review
of the dense economic relationship binding European countries
to America’s 50 states. This year, we offer a special section on
international support for Ukraine. We have also added Ukraine to
the European countries we survey in terms of U.S.-related jobs,
trade and investment. We also look at the impact of international
sanctions on Russia.

The survey consists of seven additional chapters. Chapter One
underscores the remarkable resilience of the transatlantic economy

Daniel S. Hamilton Joseph P. Quinlan in the face of surprises and shocks, from Russia’s war on Ukraine and

the Covid-19 pandemic to congested supply chains and inflationary
pressures. Chapter Two updates our basic framework for understanding the deeply
integrated transatlantic economy via “eight ties that bind.” Chapter Three discusses
shifting U.S. and European commercial relations and dependencies on Russia, China,
and the evolution of transatlantic and global supply chains. We have added a new
Chapter Four, which looks at three major shifts that are transforming the transatlantic
energy economy. Chapter Five explores the transatlantic digital economy, which in
many ways has become the backbone of commercial connections across the Atlantic.
Chapter Six offers an overview of European commercial ties with the United States, and
Chapter Seven an overview of U.S. commercial relations with Europe. The appended
charts provide the most up-to-date information on European-sourced jobs, trade and
investment with the 50 U.S. states, and U.S.-sourced jobs, trade and investment with
the 27 member states of the European Union, as well as Norway, Switzerland, Turkiye,
Ukraine and the United Kingdom.

This annual survey complements our other writings in which we use both geographic
and sectoral lenses to examine the deep integration of the transatlantic economy, and
the role of the U.S. and Europe in the global economy, with particular focus on how
globalization affects American and European consumers, workers, companies, and
governments.

In this 20" anniversary year, we would like to thank the many individuals who
have helped us over many seasons. We are grateful for generous support of our
annual survey from the American Chamber of Commerce to the European Union
(AmCham EU), the U.S. Chamber of Commerce and their member companies, as
well as the American Chambers of Commerce in Denmark, Finland, Greece, Ireland,
Italy, Luxembourg, Romania and Sweden. We are thankful for the assistance of Laura
Escobar Diaz, Thibaut L'Ortye, Wendy Lopes, Garrett Workman and Ivana Zuzul in
producing this study.

The views expressed here are our own, and do not necessarily represent those of
any sponsor or institution. Other views and data sources have been cited, and are
appreciated.

Daniel S. Hamilton
Joseph P. Quinlan



Executive Summary

« The transatlantic economy is proving to be remarkably
resilient in the face of global economic and strategic
disruptions. The U.S. and Europe remain each other’s
most important markets and geo-economic base. The $71
trillion transatlantic economy employs 16 million workers in
mutually “onshored” jobs on both sides of the Atlantic. It is
the largest and wealthiest market in the world, accounting
for half of total global personal consumption and close to
one-third of world GDP in terms of purchasing power.

Ties are particular thick in foreign direct investment (FDI),
portfolio investment, banking claims, trade and affiliate
sales in goods and services, digital links, energy, mutual
R&D investment, patent cooperation, technology flows, and
sales of knowledge-intensive services.

2022 was record-breaking on multiple fronts:

- U.S.-Europe trade in goods reached an all-time high of
$1.2 trillion.

- U.S.-EU goods trade hit a record $909.5 billion, more
than EU-China goods trade and 25% higher than U.S.-
China goods trade.

- U.S. company affiliates in Europe earned an estimated
$325 billion, a record high, while European affiliates in
the U.S. earned $151 billion, the second highest level
ever.

- U.S. exports of liquefied natural gas (LNG) to Europe hit
their highest levels ever. The U.S. accounted for more
than half of Europe’s LNG imports, and Europe accounted
for more than half of U.S. LNG exports to the world.

Transatlantic Investment: Still Driving the
Transatlantic Economy

- Trade alone is a misleading benchmark of international
commerce; mutual investment dwarfs trade and is the
real backbone of the transatlantic economy. The U.S. and
Europe are each other's primary source and destination for
foreign direct investment.

- U.S. and European goods exports to the world (excluding
intra-EU trade) accounted for 20% of global exports in 2021.
But together they accounted for 66% of the outward stock
and 66% of the inward stock of global FDI. Moreover, each
partner has built up the great majority of that stock in the
other economy. Mutual investment in the North Atlantic
space is very large, dwarfs trade, and has become essential
to U.S. and European jobs and prosperity.

- Combined output of U.S. foreign affiliates in Europe (est.
$670 billion) and of European foreign affiliates in the U.S.
(est. $665 billion) in 2021 of $1.35 trillion was larger than the
total output of such countries as Mexico, the Netherlands, or
Indonesia.

. US.-based foreign firms generated $347 billion in U.S.
exports to the world in 2020; European firms accounted for
57% of the total. U.S-based German companies exported
over $47 billion, followed by those from the UK ($42 billion)
and the Netherlands ($38 billion).

U.S. foreign affiliate sales in Europe of $3. trillion in 2021
were 61% more than total U.S. global exports of $2.5 trillion
and roughly half of total U.S. foreign affiliate sales globally.

Total transatlantic affiliate sales, estimated at $5.9 trillion
in 2021, easily rank as the most integrated commercial
partnership in the world.

.

Foreign investment and affiliate sales drive transatlantic
trade. 65% of U.S. imports from the EU+UK consisted of
intra-firm trade in 2020 — much higher than U.S. intra-firm
imports from Asia-Pacific nations (around 40%) and well
above the global average (48%). Percentages are notably
high for Ireland (85%), the Netherlands (74%) and Germany
(69%).

Intra-firm trade also accounted for 39% of U.S. exports to the
EU+UK, and 58% to the Netherlands, 38% to Germany and
to the Netherlands, 35% to France and 31% to the UK.

The U.S. in Europe

- Over many decades no place in the world has attracted
more U.S. FDI than Europe. During the past decade Europe
attracted 57.3% of total U.S. global investment — more than
in any previous decade. We are early in this decade, but
thus far, Europe’s share of U.S. FDI outflows has actually
increased to 64.3% of the total. Part of this dynamic reflects
weakening U.S. investment flows to China.

Measured on a historic cost basis, the total stock of U.S.
FDI in Europe was $4 trillion in 2021 — 61% of the total U.S.
global investment position and more than four times U.S.
investment in the Asia-Pacific region ($957 billion). U.S. FDI
in the UK alone in 2021 was over 8 times such investment in
China.

New U.S. FDI in Europe in 2022 totaled $235 billion, 4%
less than record-setting U.S. FDI in Europe of $244 billion in
2021.

In the first three quarters of 2022, U.S. companies invested
$172 billion in Europe — 10 times more than what they
invested in the BRICs ($16.5 billion total in Brazil, Russia,
India and China) and 26 times more than what they invested
in China ($6.7 billion).

THE TRANSATLANTIC ECONOMY 2023 -v



« U.S. companies in the first nine months of 2022 earned an
estimated $239 billion from their operations in Europe — 2.7
times what they earned from operations in all of Asia.

- Official figures can be misleading when it comes to the
original source and the ultimate destination of FDI. For
instance, Germany officially accounted for only 4% of U.S.
FDI flows since 2010. Yet, much U.S. FDI flows into Germany
from neighboring countries. Whereas official figures
indicate that FDI stock in Germany from the U.S. in 2017 was
$90 billion, “real FDI” stock from the U.S. to Germany was
actually $170 billion. Similarly, “real FDI” links from Germany
to the U.S. are considerably higher than official statistics
might indicate. The same is true for other important bilateral
investment links.

In 2020, U.S. FDI flows to nonbank holding companies
in Europe rebounded sharply to $62.8 billion. Holding
companies accounted for $2.9 trillion, or about 47% of
the global U.S. outward FDI position of approximately
$6.2 trillion, and 54% of total U.S. FDI stock in Europe.

Excluding holding companies, total U.S. FDI stock in Europe
in 2020 amounted to $1.7 trillion — a much smaller figure but
still more than 2.5 times larger than total U.S. investment in
the Asia-Pacific region (FDI stock of $654 billion excluding
holding companies).

From 2009-2021 Europe still accounted for over half of total
U.S. FDI outflows globally and more than double the share
to Asia when flows from holding companies are removed
from the overall figures.

U.S. and UK firms accounted for 32% and 26%, respectively,
of foreign acquisitions in the EU in 2021; Chinese companies
accounted for 2%.

Of the top twenty global export platforms for U.S.
multinationals in the world, nine are located in Europe.
For U.S. companies, Ireland is the number one platform
in the world from which their affiliates can reach foreign
customers. Switzerland, ranked third, remains a key export
platform and pan-regional distribution hub for U.S. firms.

In 2021 Europe accounted for roughly 63% — $19 trillion
— of corporate America's total foreign assets globally.
Largest shares: the UK (21%, $6.2 trillion in 2020) and the
Netherlands (10%, $31 trillion in 2020).

America’s asset base in Germany ($11 trillion in 2020) was
more than a third larger than its asset base in all of South
America and more than double its assets in China.

- America’s assets in Ireland ($2 trillion in 2020) were light
years ahead of those in China ($487 billion).

- Ireland has also become the number one export platform for
U.S. affiliates in the entire world. Exports from U.S. affiliates

vi - THE TRANSATLANTIC ECONOMY 2023

based in Ireland reached $404 billion in 2020, about 5
times more than U.S. affiliate exports from China and about
3.5 times more than affiliate exports from Mexico.

reached

Aggregate output of U.S. affiliates globally
$1.4 trillion in 2021; Europe accounted for half.

U.S. affiliate output in Europe ($643 billion) in 2020 was 73%
larger than affiliate output in the entire Asia-Pacific region
($383 billion). U.S. affiliate output in China ($78 billion) and
India ($38 billion) lags behind U.S. affiliate output in the UK
($157 billion) and Ireland ($107 billion).

Sales of U.S. affiliates in Europe were roughly 70% larger
than the sales of U.S. affiliates in the entire Asian region in
2020. Affiliate sales in the UK ($649 billion) were double
total sales in South America. Sales in Germany ($343 billion)
were roughly double combined sales in Africa and the
Middle East.

.

U.S. affiliate income from Europe reached a record $325
billion in 2022, about 2.7 times U.S. affiliate income in all
of Asia and 48 times what U.S. companies earned from
operations in China.

Europe accounted for roughly 56% of U.S. global foreign
affiliate income in the first nine months of 2022.

U.S. affiliate income from China and India in 2021
($17.9 billion) was a fraction of what U.S. affiliates earned in
the Netherlands, Ireland, or the UK.

U.S. affiliate income in the first three quarters of 2022 in
Germany ($8.6 billion) was slightly less than in China ($9
billion) and more than in India ($5.8 billion).

Europe in the U.S.

« Europe accounted for over 50% of global FDI that flowed
into the U.S. in the first three quarters of 2022. Annualizing
data, U.S. FDI inflows from Europe are estimated to come in
at $235 billion in 2022, versus just $87 billion in 2020.

The U.S. accounted for almost 25% of the EU27’s total
outward FDI position globally in 2020 — 10 times more than
the EU’s investment position in China, which accounted for
less than 2.5%.

Total European stock in the U.S. of $3.2 trillion in 2021 was
more than three times the level of Asian investment stock
in the U.S. Germany’s total FDI stock in the United States
totaled $403 billion in 2021. Chinese FDI stock in the United
States was less than one-tenth of that total ($38 billion).

.

Europe accounted for 64% of the $5 trillion of foreign capital
invested in the U.S. as of 2021 on a historic cost basis.



« The bulk of the capital was sunk by Dutch firms (total
stock amounting to $630 billion), British firms ($512 billion),
German ($403 billion) and Swiss companies ($282 billion).

In 2020 total assets of European affiliates in the U.S. were
an estimated $8.3 trillion. UK firms ranked first, followed by
those from Germany, Switzerland and France.

In 2020 European assets accounted for about 51% of total
foreign assets in the United States.

We estimate that European-owned assets in the U.S. rose in
2021to $8.4 trillion.

European affiliates in the U.S. earned an estimated $151
billion in 2022, the 2nd highest level on record, following a
record-breaking $167 billion in 2021.

Both UK and German affiliate output in the U.S. rose 5% in
2021. UK firms accounted for an est. 25% ($158 billion) and
German companies for 20% ($120 billion) of total European
affiliate output in the U.S. in 2021.

UK firms were the largest source of greenfield foreign
investment projects in 18 U.S. states during the ten-year
period from July 2011-June 2021. German companies led in
12 states, followed by Canadian companies in 9 states and
Japanese companies in 7.

European firms in the United States earned record income
in 2021in a spectacular rebound from pandemic year 2020.
Things leveled off somewhat in 2022, but European firms
still earned roughly $151 billion in the United States.

European companies operating in the U.S. accounted
for nearly 61% of the roughly $11 trillion contributed by
all foreign firms to U.S. aggregate production in 2020.
European affiliate output ($671 billion) was more than four
times larger than Japanese affiliate output ($152 billion), six
times larger than Canadian affiliate output ($112 billion) and
48 times Chinese affiliate output ($14 billion).

Chinese affiliate output in the U.S. of just $14 billion in 2019
was less than that of Sweden ($21 billion).

Affiliate sales, not trade, are the primary means by which
European firms deliver goods and services to U.S.
consumers. In 2021 European affiliate sales in the U.S. ($2.7
trillion) were more than triple U.S. imports from Europe
($555 billion).

Sales by British affiliates in the U.S. totaled $555 billion
in 2020, closely followed by German affiliate sales ($554
billion), and those by Dutch affiliates ($315 billion).

Transatlantic Trade

« U.S.-Europe goods trade reached an all-time high of
$1.2 trillion in 2022. U.S. goods exports to Europe rose 25%,
led by surging U.S. energy flows.

- The EU and the United States are each other’s most
important trading partners. U.S.-EU trade in goods in 2022
— a record $909.45 billion — exceeded EU-China goods
trade of $897.34 billion and was 25% higher than U.S.-China
goods trade of $690.56 billion.

.

The EU+UK accounted for 19% of U.S. goods imports in
2022, the same as in 2017; China accounted for 16.5% in
2022, a drop from 21.6% in 2017.

Most trade today is conducted through intermediates,
known as indirect trade. The United States, Germany,
France and the Netherlands are four of the world’s top five
indirect traders. While conventional trade statistics portray
China as the world’s leading exporter, it ranks third in terms
of indirect exports — and its share is falling.

45 of the 50 U.S. states, including the Pacific coast’s largest
state of California, export more goods to Europe than to
China, in many cases by a wide margin.

Texas is the top U.S. state exporter of goods to Europe,
followed by California, New York, New Jersey and lllinois.

In 2021 Utah exported 11 times more goods to Europe than
to China. New York exported 8 times more, Florida 6.5
times more, Maryland 4.7 times more. lllinois, Missouri and
New Jersey each exported 4 times more, Pennsylvania and
Kentucky 3.7 times more, and Texas 3 times more. California
exported twice as many goods to Europe as to China.

Germany was the top European export market for 23 U.S.
states, the UK for 9, and Belgium for 6 in 2021. Germany was
also the top source of European imports for 30 U.S. states;
Switzerland was the leading European supplier for 6 states.

Transatlantic Services

« The U.S. and Europe are the two leading services economies
in the world. The U.S. is the largest single country trader in
services, while the EU is the largest trader in services among
all world regions. The U.S. and EU are each other’'s most
important commercial partners and major growth markets
when it comes to services trade and investment. Moreover,
deep transatlantic connections industries,
provided by mutual investment flows, are the foundation for
the global competitiveness of U.S. and European services
companies.

in services

THE TRANSATLANTIC ECONOMY 2023 - vii



- Five of the top ten export markets for U.S. services are in
Europe. Europe accounted for 41% of total U.S. services
exports and for 42% of total U.S. services imports in 2021.

U.S. services exports to Europe reached a record $332
billion in 2021, a sharp rise from pandemic-year 2020. The
U.S. had a $101 billion trade surplus in services with Europe
in 2021, compared with its $219 billion trade deficit in goods
with Europe.

U.S. imports of services from Europe rebounded in 2021 to
$230 billion, from $197 billion in 2020. The UK, Germany,
Switzerland, Ireland, and France are top services exporters
to the U.S.

EU27 services trade with the U.S. of $702.12 billion in 2021
was 6 times EU-China services trade of $115.54 billion.

Moreover, foreign affiliate sales of services, or the delivery
of transatlantic services by foreign affiliates, have exploded
on both sides of the Atlantic over the past few decades and
become far more important than exports.

Sales of services of U.S. affiliates in Europe totaled $997
billion, or 56% of the global total, in 2020 — 3 times more
than U.S. services exports to Europe of $332 billion.

Services by U.S. firms based in the UK and UK companies
based in the US totaled $435.4 billion in 2020 — 3.4 times
greater than U.S.-UK overall trade in services of $116.3
billion. The contrast is even greater in terms of U.S.-German
commercial ties: services by U.S. companies based in
Germany and German firms based in the U.S. totaled $252.1
billion. That’s 4.1 times U.S.-German services trade of $61.4
billion.

The UK alone accounted for 30% ($274 billion) of all U.S.
affiliate services sales in Europe in 2020 - more than
combined U.S. affiliate services sales in Latin America and
the Caribbean ($158 billion), Africa ($15 billion) and the
Middle East ($26 billion). Affiliate services sales in Ireland
remained quite large — $172 billion.

European affiliate sales of services in the U.S. of $666 billion
in 2020 were about one-third less than U.S. affiliate sales of
services in Europe.

Nonetheless, European companies are the key provider of
affiliate services in the U.S. ($170 billion in 2020). German
affiliates led in terms of affiliate sales of services ($170
billion), followed closely by US-based UK firms ($161 billion).

European companies operating in the U.S. generated an
estimated $680 billion in services sales in 2021 — roughly
3 times more than European services exports to the U.S. of
$230 billion.
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The Transatlantic Digital Economy

- Transatlantic data flows are critical to enabling the $71 trillion
EU-U.S. economic relationship. They account for more than
half of Europe’s data flows and about half of U.S. data flows
globally. Over 90% of EU-based firms transfer data to and
from the United States.

European and U.S. cities are major hubs of cross-border
digital connectivity. Europe is the global leader, with
tremendous connected international capacity. Frankfurt,
London, Amsterdam and Paris substantially outpace North
American and Asian cities.

The United States currently accounts for over 53% of the
world’s operational hyperscale infrastructure, measured
by critical IT load. More than one-third of U.S. hyperscale
capacity is located in one state — Virginia. Virginia has far
more hyperscale data center capacity than either China or
all of Europe.

Transatlantic cable connections are the densest and
highest capacity routes, with the highest traffic, in the world.
Submarine cables in the Atlantic carry 55% more data than
transpacific routes.

The U.S. and Europe are each other's most important
commercial partners when it comes to digitally-enabled
services. The U.S. and the EU are also the two largest net
exporters of digitally-enabled services to the world.

U.S.tradein digitally-deliverable services of $963.4 billion led
the world in 2021, followed by that of the UK ($677.2 billion),
Ireland ($639.9 billion), Germany ($454.7 billion), China
($359.3 billion), the Netherlands ($329.2 billion), and France
($312.5 billion).

In 2021 the U.S. registered a $262.6 billion trade surplus in
digitally-enabled services with the world. Its main commercial
partner was Europe, to which it exported $283.3 billion in
digitally-enabled services and from which it imported $134.7
billion, generating a trade surplus with Europe in this area of
$148.6 billion.

U.S. exports of digitally-enabled services to Europe were
more than double U.S. digitally-enabled services exports
to the entire Asia-Pacific region, and more than combined
digitally-enabled services exports to the Asia-Pacific, Latin
America and Other Western Hemisphere, and the Middle
East.

In 2020, EU member states collectively exported €1 trillion
and imported €1 ftrillion in digitally-enabled services to
countries both inside and outside the EU. Excluding intra-
EU trade, EU member states exported €551 billion and
imported €594.5 billion, resulting in a deficit of €43.3 billion
for these services.



- Digitally-enabled services represented 61% of all EU
services exports to non-EU countries and 68% of all EU
services imports from non-EU countries.

«In 2020 the U.S. accounted for 22% of the EU’s digitally-
enabled services exports to non-EU countries, and 34%
of EU digitally-enabled services imports from non-EU
countries.

The U.S. purchased €1221 billion, making it the largest
recipient of EU27 digitally-enabled services exports — ahead
of the UK (€121 billion) and just slightly behind the entire
region of Asia and Oceania (€138 billion).

Digitally-enabled services are not just exported directly,
they are used in manufacturing and to produce goods and
services for export. Over half of digitally-enabled services
imported by the U.S. from the EU is used to produce U.S.
products for export, and vice versa.

In 2020, EU member states imported just over €1 trillion
in digitally-enabled services. 41% originated from other EU
member states. Another 20% (€204.7 billion) came from the
U.S., making it the largest supplier of these services. The EU
imports of these services from the U.S. were almost double
imports from the UK (€114.2 billion).

Even more important than both direct and value-added
trade in digitally-enabled services, however, is the delivery
of digital services by U.S. and European foreign affiliates.
U.S. services supplied by affiliates abroad were $1.65 trillion,
roughly 2.3 times global U.S. services exports of $726.43
billion. Moreover, half of all services supplied by U.S.
affiliates abroad are digitally-enabled.

58% of the $998 billion in services provided in Europe by
U.S. affiliates in 2019 was digitally-enabled.

U.S. affiliates in Europe supplied $585.5 billion in digitally-
enabled services in 2019, more than double U.S. digitally-
enabled exports to Europe.

European affiliates in the U.S. supplied $287 billion in
digitally-enabled services in 2019, double European
digitally-enabled exports to the U.S.

In 2020, Europe accounted for 72% of the $333 billion in
total global information services supplied abroad by U.S.
multinational corporations through their majority-owned
foreign affiliates.

U.S. overseas direct investment in the “information” industry
in the UK alone was 66% more than such investment in
the entire Western Hemisphere outside the United States,
and roughly the same as such investment in all of Asia,
the Middle East and Africa combined, and 14 times such
investment in China. Equivalent U.S. investment in Germany
was 3.6 times more than in China.

« Including all types of e-commerce, the United States was
the top market in the world in 2019; online sales were 2.8
times higher than in Japan and 3.7 times higher than in
China. North America and Europe accounted for six of the
top 10 e-commerce countries.

« North American and European countries account for 9 of
the top 10, and 17 of the top 20, countries when it comes
to combined digital and entrepreneurial ecosystem
development.

« The U.S. leads the world in international trade in products
delivered through data flows, followed by the UK, France,
Germany, India, Ireland, the Netherlands, and Switzerland.

Transatlantic Jobs

- European companies in the U.S. employ millions of
American workers and are the largest source of onshored
jobs in America. Similarly, U.S. companies in Europe employ
millions of European workers and are the largest source of
onshored jobs in Europe.

- U.S. and European foreign affiliates directly employed an
estimated 9.7 million workers in the pandemic-plagued year
of 2020, 300,000 more than in 2019. Employment levels
rose further in 2021 and 2022.

- These figures understate overall job numbers, since they do
not include

- jobs supported by transatlantic trade flows;

- indirect employment effects of nonequity arrangements
such as strategic alliances, joint ventures, and other
deals; and

- indirect employment generated for distributors and
suppliers.

- U.S. affiliates directly employed an estimated 4.8 million
workers in Europe in 2021 — 33% more than in 2000.

« Roughly 34% of the 14.4 million people employed by U.S.
majority-owned affiliates around the world in 2020 lived in
Europe; that share is down from 41% in 2009.

- U.S. affiliates employed more manufacturing workers in
Europe in 2020 (1.8 million) than they did in 1990 (1.6 million),
and about the same as in 2000 (1.9 million). Manufacturing
employment has declined in some countries but has
rebounded in others.

- Poland has been a big winner. Between 2000 and 2020,
U.S. manufacturing affiliates in Poland employed almost 3
times more people (51,000 vs. 138,000). They employed
30,000 fewer people in Germany (388,000 vs. 358,000),
71,000 fewer in France (249,000 vs. 178,000), and 148,000
fewer in the UK (431,000 vs. 283,000).
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- U.S. affiliates employ more Europeans in services than
in manufacturing and this trend is likely to continue.
Manufacturing accounted for 38% of total employment by
U.S. affiliates in Europe in 2020. U.S. affiliates employed
nearly 336,000 European workers in transportation and
257,000 in chemicals. Wholesale employment was among
the largest sources of services-related employment, which
includes employment in such areas as logistics, trade,
insurance and other related activities.

- European majority-owned foreign affiliates directly
employed an estimated 5 million U.S. workers in 2021, up
from 4.9 million in 2020.

« European firms employed roughly 61% of all U.S. workers on
the payrolls of majority-owned foreign affiliates in 2022.

« The top five European employers in the United States in
2021 were firms from the UK (1.2 million jobs), Germany
(885,000), France (740,000), the Netherlands (569,000) and
Switzerland (487,000).

- UK firms were the largest sources of onshored jobs in 22
U.S. states in 2021. Canadian companies led in ten states,
Japanese companies in nine, German firms in five, and
Dutch companies in three states.

- The top five U.S. states in terms of jobs provided directly by
European affiliates in 2020 were California (473,000), Texas
(393,000), New York (361,000), Pennsylvania (245,000), and
lllinois (228,000).

The Transatlantic Energy Economy

« U.S. liquefied natural gas (LNG) exporters supplied more
than three-fourths of Europe’s additional gas needs in the
critical months following the outbreak of Russia’s war, and
accounted for more than 50% of Europe’s LNG supplies for
2022 as a whole. More than half of U.S. global LNG exports
went to Europe in 2022. U.S. exporters shipped roughly 2.5
times more LNG supplies to Europe in 2022 than in 2021,
and 3 times more than they supplied to all of Asia in 2022.

U.S. crude oil exports to Europe jumped 70% in 2022, and
now account for 12% of Europe’s oil supplies. In the first six
months of 2022 Europe surged ahead of Asia as the top
purchaser of U.S. crude oil.

U.S. companies in Europe have become a driving force for
Europe’s green revolution, accounting for more than half
of the long-term renewable energy purchase agreements
signed in Europe since 2007.

« European companies are the leading source of foreign
direct investment (FDI) in the U.S. energy sector.
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- Between 2017 and 2022, U.S. investors participated in
758 EU-based cleantech deals and EU investors joined
682 U.S.-based cleantech deals. On average, U.S. and EU
companies that received transatlantic investments reached
growth stage, and received growth funding, faster than
those that did not: 20% faster for EU-based companies;
8% faster for U.S.-based companies. Deal sizes for EU
innovator investment rounds that included U.S. risk capital
were significantly larger than those that did not involve a
U.S. investor.

The Transatlantic Innovation Economy

- Bilateral U.S.-EU flows in R&D are the most intense between
any two international partners. In 2020 U.S. affiliates spent
$31.6 billion on R&D in Europe, 54% of total U.S. R&D
conducted globally by affiliates.

« R&D expenditures by U.S. affiliates were the greatest in
the UK ($6.0 billion), Germany ($5.7 billion), Switzerland
($5.5 billion), Ireland ($4.0 billion), Belgium ($2.2 billion) and
France ($1.9 billion). These six nations accounted for roughly
80% of U.S. spending on R&D in Europe in 2020.

- In the U.S., R&D expenditures by majority-owned foreign
affiliates totaled $71.4 billion in 2020; European affiliates
accounted for 67% of that total.

- German-owned firms were the largest foreign source of
R&D in the United States in 2020, spending some
$12.7 billion, or 26% of the total of European R&D. Swiss
firms ranked second ($10.2 billion or 21.5% of total), followed
by British firms ($6.6 billion or 13.5%).
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The transatlantic economy has proven to be
remarkably resilient in the face of seismic shocks
that have shaken the world. Despite full-blown
war in the heart of Europe, ongoing pandemic
uncertainties, supply chain disruptions, dramatic
energy shifts, high inflation, tightening financial
conditions, and tensions with China, the key
drivers of the transatlantic economy — investment,
trade and income — posted strong results again
in 2022.

Transatlantic trade in goods reached an all-time
high of $1.2 trillion last year. U.S. goods exports to
Europe rose by 25%, led by surging U.S. energy
flows. U.S. goods exports to Europe rose by 25%,
led by surging U.S. energy flows. U.S.-EU trade
in goods in 2022 — a record $909.45 billion
— exceeded EU-China goods trade of $897.36
billion and was 25% higher than U.S.-China goods
trade of $690.56 billion. U.S. foreign affiliate
income earned in Europe reached a record $325
billion in 2022, while European affiliates in the
U.S. earned an estimated $151 billion — less than
in 2021 ($167 billion), but still the second largest
annual figure ever.

U.S. foreign direct investment (FDI) flows to
Europe dropped by just 4%, to $235 billion, in
2022, according to our estimates. That’s a solid
figure considering Europe’s energy crunch and

war on the continent. And it follows record U.S.
investment in Europe of $244 billion in 2021 - the
second strongest annual level on record.

These figures are emblematic of the dense ties
that bind North America to Europe and form the
solid geoeconomic and geostrategic ground from
which each side of the North Atlantic can address
tremors still to come in 2023 and beyond. The $71
trillion transatlantic economy remains the largest
and wealthiest market in the world, employing 16
million workers in mutually “onshored” jobs on
both sides of the Atlantic.

U.S. and European economic growth is likely first
to slow and then to gather speed over the course
of this year. Overall for 2023, the International
Monetary Fund expects the U.S. economy to
grow by 1.4% and the euro area to grow by 0.7%.
These levels are down from 2021 and 2022, but
still positive. Growth is expected to accelerate in
2024.

One hinge variable is the war in Ukraine, which
has replaced the pandemic as the greatest
strain on global trade.' Russia’s aggression may
have shaken the world economy, but it has also
reinvigoratedthe Atlanticalliance.North American-

U.S. vs. Euro Area Real GDP, Annual Percent Change, 2000-2023
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U.S. vs. EU Unemployment Rate Harmonized Unemployment Rate, % of Labor Force (Monthly)
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European unity has been remarkable, exemplified
by tough and coordinated sanctions and export
controls against Russia; herculean efforts to wean
Europe off its dangerous dependence on Russian
energy; considerable sums of military, political,
financial and humanitarian support for Ukraine;
and actions to strengthen NATO defenses. As U.S.
Treasury Secretary Janet Yellen noted at the G20
Summit in November 2022, “ending Russia’s war
is the single best thing we can do for the global
economy.” We discuss Western efforts to support
Ukraine and to sanction Russia in Boxes 3 and 4.

The war does, however, complicate the challenges
facing the world’s central banks. Rarely has the
world seen such aggressive monetary action
from the stewards of credit. Leading the way, the
U.S. Federal Reserve raised its benchmark rate
seven times last year, from 0.25% to over 4%. The
European Central Bank (ECB) boosted rates four
times in 2022, taking the rate to 2.5% at year-
end, while the Bank of England raised its rate
eight times in 2022. Monetary policy works with a
lag, so the residual effects of tighter global credit
conditions (softer final demand, lower capital
investment, reduced earnings) will become more
evident in 2023.

us.

&

2022: a year of
resilience
Transatlantic
trade in goods

FDI flows
(2022 estimates)

U.S. to Europe

Europe to U.S.

Growth
(2023 estimates)

u.s.

Euro Area
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The transatlantic economy has been rattled by
disturbances to the supply chains that account
for over half of global trade in goods.? While
the U.S. Federal Reserve reports that the most
acute disruptions have eased, supply chain
pressures remain at levels far higher than pre-
pandemic times, except for a brief flare-up in

2011 (Table 3). According to the European Bank
for Reconstruction and Development, more
than three-quarters of all firms participating in
global supply chains have implemented at least
one measure to make their supply chains more
resilient.3

Global Supply Chain Pressures, 1997-2023 (Standard deviation from average value)

1998

2002
2006
2010

2014
2018
2022

Source: Federal Reserve Bank of New York, https://www.newyorkfed.org/research/policy/gscpi#/interactive.

One risk for 2023 is that central banks on both
sides of the pond err on the side of keeping
policies too tight for too long, as they focus on
pulling headline inflation back to target. The
prospect that each side of the Atlantic might
flit with recession in 2023 has tempered
future inflation expectations. Indeed, it seems
increasingly likely that economies on both sides
of the economy may be able to find the elusive
“soft landing,” avoiding a recession entirely while
also continuing to manage headline inflation.

U.S. headline inflation, after reaching a peak
of 9.1%, began to reverse in July 2022 and
was running at a year-over-year rate of 6.5% in
December. Slowing demand and easing supply
chain constraints has helped alleviate pricing
pressures on goods, while services inflation is
expected to peak in early 2023.
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Inflationary pressures in Europe have also peaked,
with lower energy costs helping to slow year-over-
year price increases to 9.2% in December, versus
101% in November. Energy price caps, lower
commodity prices, unclogged supply chains, and
the cyclical effects of slower economic growth
have converged to ease transatlantic inflationary
expectations. The European Commission predicts
6.4% consumer price growth and 5.6% euro area
inflation in 2023. Still, U.S. and euro area inflation
rates are well above the Fed/ECB targets of 2%.

Price stability in Europe remains challenging
given the war and the continent’s vulnerabilities
to global oil and natural gas prices. Europe has
avoided a full-blown energy crisis and in less
than a year accomplished a remarkable reduction
in energy imports from Russia. Gas prices have
largely returned to levels seen before the war but
are still roughly six times higher than those across
the Atlantic. We discuss the transatlantic energy
economy in Chapter 4.



After two tense years following the UK'’s
departure from the EU, London and Brussels
inked the “Windsor Framework” at the end of
February 2023 to clarify contentious elements
of the Northern Ireland protocol to the UK-EU
Withdrawal Agreement. The Framework could
remove a major thorn in relations and pave the

way to a more robust partnership.

The Withdrawal Agreement treats Northern
Ireland, which is part of the UK, as being within the
EU customs area, to prevent the need for a hard
border on the island of Ireland. But it also required
checks on goods within the UK flowing from
Great Britain to Northern Ireland. This essentially
created a customs border in the middle of the Irish
Sea. London insisted on revisions to dispense
with those checks and diminish the role of the
European Court of Justice in settling disputes.
Pro-UK unionists in Northern Ireland refused to
take their seats in the region’s elected assembly
at Stormont until the issues were resolved to their
liking.

Northern Ireland continues to follow EU rules
for goods trade, but the Windsor Framework
simplifies and clarifies arrangements in five areas.
First, goods within the UK coming from Great
Britain to Northern Ireland will now be channeled
through paperwork-light “green lanes” if destined
for Northern Ireland and paperwork-heavy “red
lanes” if intended for the EU. The EU will accept
the UK’s public health standards so agri-food can
enter Northern Ireland, although those goods
must be labeled “not for EU” by 2025.

Second, the UK will now review most Northern
Ireland subsidies so they do not have to be
referred to Brussels. Third, UK domestic value-
added-tax (VAT) changes will apply to Northern
Ireland. This had previously been prohibited
under the Northern Ireland protocol. The UK
agreed not to undercut most EU minimum VAT
rates immediately, although both parties will now
negotiate a list of goods where this could be
possible over the next five years.

Fourth, the Northern Ireland legislative assembly
can now pull an “emergency brake” to stop the
implementation of new or updated EU rules
in  “exceptional circumstances.” Finally, the
European Court of Justice remains the ultimate
arbiter of UK-EU arrangements, despite calls by
some in the UK to create instead an international
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arbitration mechanism, but London says that the
Windsor Framework now severely circumscribes
the number of EU laws that are applicable in
Northern Ireland.*

The Windsor Framework could help spark the
UK economy, which is the only G7 country yet to
surpass its pre-Covid GDP. It could also get UK-
EU relations back on track: bilateral trade has
recovered to pre-pandemic levels, but the EU’s
trade with other major partners has rebounded
far more robustly.®> As of this writing, however,
it is unclear whether the Framework will find
majority support within the UK Parliament or in the
Northern Ireland Assembly at Stormont.

Additional uncertainties also loom. Before the
Windsor Framework, the two sides kept deferring
deadlines for some types of customs provisions,
rules-of-origin declarations, medicines labelling,
and food controls, along with product conformity
assessments. Now the UK has introduced a
Retained EU Law Bill that proposes to review
thousands of laws developed by the EU when the
UK was a member, and revoke them by default by
the end of 2023 unless an active decision is made
to keep or adapt them.® This portends significant
further turbulence for many companies if the
measure is adopted in its current form and on its
current timeline.

Clearer UK-EU arrangements promise to boost the
UK’s economic relationship with the United States.
In recent years, U.S. companies in Europe reported
concerns about new regulatory barriers to trade,
geographic restrictions on services, and rules-
of-origin requirements. The loss of access to the
EU Single Market from the UK had repercussions
for U.S. services companies and manufacturers
operating in Europe. U.S.-UK talks on a possible
free trade agreement are still on hold.

Still, U.S.-UK commercial ties are robust and
thriving. Measured on an historic cost basis, U.S.
companies had invested a record $1 trillion in
the UK economy and British firms roughly $512
billion in the U.S. economy by 2021 — directly
supporting 2.75 million jobs in both countries. U.S.
FDl in the UK in 2021 was 8 times more than such
investment in China. The United States is the UK’s
top trading partner in both goods and services,
exporting £161.5 billion ($1991 billion) in goods
to the UK, and importing £101.2 billion ($124.8
billion), in 2022.7
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Global turmoil has led to suggestions that the
world has entered a period of de-globalization. A
closer look reveals that technological, policy and
commercial drivers are interacting to reshape,
not curtail, global flows. Technological drivers
are accelerating globalization, while policy
and commercial considerations are leading to
strategies of “derisking” and diversification, as we
discuss in Chapter 3. These drivers are carving
currents that carry some risks, but far greater
opportunities, for the transatlantic economy.
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Global flows of people, capital, and goods are
facing steeper policy barriers, yet migration was
at historic highs in 2020 and 2021, capital flows
grew by more than 50% a year in 2019-2021,
and goods flows hit a record high in 2021. Global
trade in goods in September 2022 was 10%
higher than the average for the pre-crisis year
2019, and slightly higher than the level before
Russia’s renewed invasion of Ukraine. Still, goods
are no longer the preeminent driver of global
connections; flows of services, international
students, and intellectual property grew about
twice as fast as goods flows in 2010-2019. Data
flows grew by nearly 50% annually during this
period, and were turbocharged during the
pandemic years, as we discuss in Chapter 5.2

These flows are all strengths of the transatlantic
economy. Knowledge-intensive and intangible-
heavy global value chains are also more
concentrated than others, largely in deeply-
intertwined North Atlantic connections, which we
explore in this book.®



North America and Europe have been among
the main beneficiaries of the expansion of global
flows, as we demonstrate in our annual surveys.
Given the turbulence and tensions of recent years,
officials on each side of the Atlantic are now acting
to mitigate strategic vulnerabilities and to ensure
that people and workers across our economies
benefit from this increasing interconnectivity. We
discuss the U.S. and EU “protect and promote”
agendas in Chapter 3.

On each side of the Atlantic there is a rising
chorus calling for “reshored” production and
greater self-sufficiency. In Europe, some call for
greater “sovereignty” in the digital sphere or in
other sectors like medicines or critical materials.
The risk is that such calls could lead to more
entrenched protectionism that hampers the ability
of transatlantic firms to compete fairly in markets
on both sides of the pond and beyond. Particularly
relevant in this context are current debates about
the impact of the U.S. Inflation Reduction Act
and the EU’s Green Deal and related subsidy
measures, which we discuss in Chapter 4.

1. Remarkably Resilient: The Transatlantic Economy in 2023

Lost in these debates is the fact that U.S. and
European companies many decades
have woven a dense web of deep transatlantic
connections that is proving to be a strength,
not a burden, for both in a more competitive
and disruptive age. The transatlantic economy
remains the most interconnected, robust, and
resilient commercial artery in the world, as we
explain in the following chapters.

over
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Russia’s ongoing aggression against Ukraine has
replaced the pandemic as the leading strain on
global trade, according to BCG analysis. The war
has not only devastated Ukraine, it has amplified
global financial instabilities and supply chain
distortions, wreaked havoc on food and energy
markets, and generated the largest refugee
crisis since World War Il. Ending the war, says U.S.
Treasury Secretary Janet Yellen, “is the single
best thing we can do for the global economy”.

The transatlantic partners have spearheaded
international efforts to support Ukraine. During
the one year between January 24, 2022 and
January 15, 2023, €143 billion in government-to-
government commitments were made to support
Ukraine, according to the Kiel Institute for the World
Economy. The United States has by far been the
largest single bilateral supporter, having committed

€738 billion, more than 50% of total commitments.
The U.S. is not only the largest absolute donor, it is
among the top donors as a share of national GDP.

Total EU commitments amounted to €54.92
billion — about 75% of the U.S. level and less
than one tenth of the €570 billion that European
governments spent to shield their own societies
from the energy shocks generated by the war.
Of the total, EU member states committed €19.9
billion bilaterally, €29.92 billion through the EU
Commission and Council, €31 billion via the
European Peace Facility, and €2 billion through
the European Investment Bank.

If contributions via EU channels are reapportioned
to the individual EU states that provided them,
then the U.S. remains the largest individual
donor (€73.18 billion), followed by Germany

Top 20 Donors to Ukraine, January 2022-January 2023: Total Bilateral Commitments plus Refugee Costs
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(€13.33 billion), the UK (€8.31 billion), France
(€7.66 billion), ltaly (€5.44 billion), and Poland
(€5.02 billion). In terms of bilateral commitments
in percent of donor country GDP, the top five
donors are Estonia, Latvia, Lithuania, Poland, and
the United States."

More than 10 million Ukrainians have fled their
homes, almost 5 million of whom left the country.
Poland is the leading host country, taking in over
1.56 million refugees. Germany is second (1.06
million), while the Czech Republic (486,133), ltaly
(169,306) and Spain (161,012) rank third, fourth, and
fifth, respectively. In terms of share of population,
Estonia tops the list (4.96%), the Czech Republic
is second (4.54%), Moldova is third (415%) and
Poland is fourth (4.12%).

When the Kiel Institute adds estimated refugee
costs to bilateral support levels, the United States
remains in first place (€73.18 billion), followed by
Germany with (€12.96 billion, incl. €6.81 billion

1. Remarkably Resilient: The Transatlantic Economy in 2023

in refugee costs) and Poland (€11.92 billion, incl.
€8.36 billion in refugee costs).

In terms of financial commitments, the EU
institutions lead (€30.32 billion), followed by
the United States (€251 billion), but with an
important difference: the EU sum consists almost
exclusively of loans, whereas U.S. commitments
are entirely grants that do not need to be repaid.
As of January 15, 2023, only 48% of the committed
financial aid had been disbursed.

The Kiel Institute reports €13.27 billion in additional
financial aid by multilateral organizations like the
IMF, World Bank, UN and the European Bank of
Reconstruction and Development (EBRD).

The EBRD forecasts a rise in Ukraine’s GDP of 1%
in 2023, which would stabilize the country’s real
output at around 70% of its level before Russia’s
February 2022 invasion. The Bank predicts 3%
growth in 2024.

Total Bilateral Commitments to Ukraine Plus Refugee Costs (Percent of GDP)
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Russia’s renewed invasion of Ukraine in 2022
prompted North America and Europe to expand
drastically the sanctions they had already enacted
following the Kremlin’s 2014 interventions. The
sanctions, unprecedented in scope
and scale, are intended to impose severe
consequences on Moscow for its actions and to
hamper its ability to sustain its war. More than
$300 billion of Russian central bank assets and
$22 billion of Russian oligarchs’ money have
been frozen. Travel bans and asset freezes have
been imposed on over a thousand individuals
and hundreds of entities. Most of the Russian
financial sector has been disconnected from the
SWIFT payments network. Exports of high-tech
components and other materials critical to the
Russian economy have been blocked, as have
flights, shipping, maintenance and
services. Foreign investment has dried up.
Broadcasting activities and licenses of several
Kremlin-backed disinformation outlets have been
banned in many countries. Additional sanctions
have been imposed on Belarus, for its involvement
in Russia's invasion, and on Iran over the supply of
drones to Russia. Notably, the sanctions do not
block the export of and transactions related to
food and agricultural products."

current

insurance

The U.S and Canada, which traditionally have
had limited economic links with Russia, curtailed
practically all commercial ties. Many European
economies took similarly drastic action, despite
their far deeper commercial relations with Russia.
EU exports to Russia halved within weeks of the
outbreak of war. Many imports were banned.
However, a full and abrupt cutoff of commercial
ties was difficult because many European
countries had grown dependent on Russian
energy. For that reason, prohibitions were
introduced gradually on Russian energy imports.*

One year on, Europe has accomplished the
truly remarkable. It has largely weaned itself off
Russian energy. Gas demand fell by more than
20% between August and December 2022,
thanks to efficiency measures and lower energy
use. Norway, the United States, Algeria, and
Qatar stepped in to supply more gas. Five new
floating LNG terminals were set up in record
time, with more due to come online this year
and next. By January 2023, the flow of Russian
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gas through pipelines to the EU+UK was almost
90% lower than a year earlier.® The EU has now
banned imports of Russian coal and other solid
fossil fuels, crude oil, and refined petroleum
products, with limited exceptions. Adjustable
price caps have been introduced on seaborne
crude oil, petroleum oils and oils obtained from
bituminous minerals which originate in or are
exported from Russia. The intent is to curtail
Russia’s oil revenues while limiting price surges
and mitigating adverse consequences on energy
supplies to third countries.”

Impact on Russia

The short-termimpact ofthese measures on Russia
has been mixed. The pain points are numerous.
Russian living standards have eroded. Observed
inflation, or how the public views price increases,
is at 16%, much higher than the 12% official figure.
Ten percent of the Russian workforce is without
consistent work, a level comparable to the years
following the dissolution of the Soviet Union. The
Russian central bank projected capital flight from
Russia in 2022 to total $251 billion. Finished steel
output fell by 7% and commercial car production
is just a fourth of what it was a year ago. Russia’s
monthly budget revenues from oil and gas fell in
January 2023 to their lowest level since 2020
— 46% below where they were a year earlier.
Revenue from other sources was down by 20%
in October 2022 from a year earlier, and was on
a downward spiral. The Russian Finance Ministry
has been forced to nearly triple its daily foreign
currency sales to make up for the shortfall.
Russia’s 2022 budget deficit of $47 billion was
its second highest deficit in the post-Soviet era.
Moscow’s weapons production capacity has been
degraded, and it has been forced to turn to Iran
for drones and drone parts, and to North Korea for
artillery shells and rockets."™

In other respects, however, the Russian economy
has weathered the situation better than expected.
Russia’s central bank avoided a catastrophic
financial crisis by imposing capital controls and
hiking interest rates. The IMF estimates that the
Russian economy shrank 2.2% in 2022, far less
than forecasts made a year ago. It expects the
Russian economy to grow by 0.3% in 2023 and
21% in 2024.



Despite  international  sanctions, = Moscow
recorded a $227 billion current account surplus
in 2022. It has diverted exports of energy and
other key commodities to Asian, Middle Eastern,
Latin American and African states. Imports initially
crashed, but then stabilized as exporters from
China, Hong Kong, and Turkey stepped in. China
now accounts for over 36% of Russia’s imports
and 20% of its exports. China and Hong Kong now
supply about 40% of Russia’s chips — although
the U.S. Treasury says that close to half of them
are proving to be defective. Chinese state-
owned defense companies have been shipping
navigation equipment, jamming technology and
jet-fighter parts to Russian defense companies.
A significant shadow trade has emerged to
circumvent the sanctions. And although many
companies based in G7 countries had announced
plans to leave the Russian market or abandon
investments there, analysts estimate that no
more than 15% have actually divested one of their
Russian subsidiaries."®

As time wears on, however, Russian prospects

1. Remarkably Resilient: The Transatlantic Economy in 2023

estimates that Russia’s economy is on track to
lose $190 billion in GDP by 2026, relative to its
prewar path. Heavy government spending on the
war is bleeding the Kremlin’s reserves. The ruble’s
seeming stability relies on unsustainably strict
currency controls. Energy bans and price caps
are having some effect: Moscow’s tax income
from oil and gas in January 2023 was among its
lowest monthly totals since the pandemic depths
of 2020. Moscow is still selling oil to countries like
India and China, but mostly at steep discounts. By
some estimates, Russia is set for a $100 billion loss
in its oil exports receipts and a $50 billion loss in its
gas export revenues in 2023. Moreover, its land-
based energy infrastructure points west; it cannot
easily switch out China and India for Europe. And
it will be unable to maintain, let alone expand, its
energy production without Western technology.
Russian planes are flying only because those
on the ground have been cannibalized for parts.
Hundreds of thousands of talented and educated
Russian professionals are leaving the country. In
the end, this vast brain drain may prove to be the
most crippling for Russia’s economy and society.”

look much bleaker.

Bloomberg Economics
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2. Jobs, Trade and Investment: Enduring Ties that Bind

It has been a tumultuous decade for the global
economy. In just over three years, the world
has been stricken by a pandemic, stunned by a
military conflict in the heart of Europe, and shaken
by inflationary pressures reminiscent of the 1970s.
Rarely have the challenges seemed so acute.

Compounding matters, familiar patterns of
globalization are shifting. Even before Russia’s
further invasion of Ukraine in 2022, the world
economy was being splintered by great power
rivalries, weaponization of interdependencies,
rising barriers to trade and investment, resource
protectionism, and calls for firms to “reshore,”
“near-shore,” or “friend-shore” production. The
pandemic amplified these trends. Putin’s war has
sharpened them.

Globalization isn’t dead, but it is being refined and
reconfigured. U.S. and European multinationals
confront a more challenging environment. Firms
are not deaf or blind to the shifting contours of
globalization, and are increasingly focused on
building more resiliency into their supply chains
and securing critical inputs to production. But this
doesn’t mean they are turning their backs on the
world. Instead, they are diversifying their sourcing
and reinforcing the foundations of their success.
Most are derisking rather than decoupling. And for
many, the dense transatlantic linkages they have
built over decades are an anchor in the storm.

The bottom line: in a world wracked by war,
pandemics, soaring inflationary pressures, and the
rising gale forces of de-globalization, the two sides
of the North Atlantic remain deeply intertwined
and embedded in each other's markets. This
is not likely to change any time soon, given the
deep and entangled commercial ties that link
the transatlantic economy, and the fact that
shareholders and stakeholders on both sides of
the pond directly benefit from deep transatlantic
integration. The fact that the United States and
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Europe are each embroiled in increasingly
contentious commercial and geopolitical tensions
with Russia and China also suggests transatlantic
cooperation will endure. And the post-pandemic
world of tighter energy supplies and tighter labor
markets portends thicker transatlantic ties.

Thanks to the dense interlinkages of investment,
trade, technology, innovation and jobs that bind
the two sides of the North Atlantic together, the
transatlantic economy remains a central pillar of
the global economy. The combined output of the
United States and Europe accounted for roughly
one-third of world GDP in terms of purchasing
power parity in 2022. Excluding the UK, the EU27
and the United States account for a substantial
31% of world GDP — higher than the combined
output of China and India (one-quarter of world
GDP) and on par with the newly created combined
output of the Regional Comprehensive Economic
Partnership (RCEP) in Asia of 31% of GDP.

The transatlantic economy is not only larger
than the twin giants of Asia but also significantly
wealthier. And because wealth matters, it's little
wonder that consumers in the United States and
the EU easily outspend their counterparts in China
and India. As mentioned in Chapter One, the two
combined accounted for 51% of global personal
consumption in 2021, the last year of available
data, versus a combined share of just 16.4% for
China and India. Per capita incomes — a key
metric of a nation’s wealth — matter and on this
score, it's no contest. The United States (with an
estimated per capita income of roughly $69,000
in purchasing power parity terms in 2021) and the
European Union (est. $48,000) are far wealthier
than China ($19,000) and India ($7,000).

In addition to the above, the transatlantic
economy repository of innovation and
technological advancement, and at the forefront
of global foreign direct investment and global
mergers and acquisitions (M&A) activity. Taken
together, U.S. and European goods exports to
the world (excluding intra-EU trade) accounted for
20% of global goods exports in 2021, the last year
of complete data. But the two parties accounted
for 66% of global inward stock of foreign direct
investment and 66% of outward stock of FDI. Each
partner has built up the great majority of that stock
in the other economy. Mutual investment in the
North Atlantic space is very large, dwarfs trade,
and has become essential to U.S. and European
jobs and prosperity. Over 70% of M&A purchases
are by U.S. and European companies.

is a



It is no surprise, therefore, that the largest
commercial artery in the world stretches across
the Atlantic. Total transatlantic foreign affiliate
sales were estimated at $5.9 trillion in 2021,
easily ranking as the most integrated commercial
partnership on account of the thick investment
ties between the two parties.

That said, the burgeoning middle class of the
developing nations represents new sources of
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supply (labor) and demand (consumers) for U.S.
and European firms. American and European
companies are building out their in-country
presence in the developing nations, and for good
reason. Economic growth rates are still above the
global average in most nations, populated with
young consumers who desire Western goods and
services. In addition, the technological skill levels
of many developing nations are now on par with
many developing nations. China, for instance, is

Table 1. The Transatlantic Economy vs the World (Share of World Total)
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Sources: UN, IMF, figures for 2021. Transatlantic economy measured as U.S., EU, UK, Norway, Switzerland and Iceland.
1. Based on PPP estimates.
2. Excluding intra-EU, UK, Norway, Switzerland and Iceland trade.
Table 2. America’s Major Commercial Arteries ($Trillions)
7 —
6 —
5 —
4 —
3 —
21
2 —
1.6 15
1.2 1.2
1.0
1—
00—
Transatlantic Asia/Pacific Asia/Pacific Transatlantic Mexico and Mexico and South/Central South/Central
Total Foreign Total Foreign Total Trade Total Trade Canada Canada America/ America/
Affiliate Sales Affiliate Sales Total Trade Total Foreign Caribbean Caribbean
Affiliate Sales Total Trade Total Trade

Foreign Affiliate Sales: Author's estimates for 2021. Total Trade: Data for goods & services, 2021. South/Central America and Caribbean includes

Mexico.
Source: Bureau of Economic Analysis.
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For many U.S. and European companies,

the transatlantic economy is the geo-economic

base from which they can engage successfully in
other parts of the world.

rapidly emerging as an innovation superpower;
India lags behind but is advancing; more people in
Latin America, Africa and the Middle East are online
and connected to the global digital economy. It all
makes perfect sense for U.S. and European firms
to invest outside the transatlantic economy.

What is often missing from this either/or picture,
however, is the fact that for many U.S. and
European companies, the transatlantic economy
is the geo-economic base from which they can
engage successfully in other parts of the world.
Many European car companies, for instance,
invest in the United States and then export cars
made in the U.S.A. to China and other countries.
U.S. services companies, in turn, use the scale
offered by their dense investment linkages
across the transatlantic economy to be globally
competitive when it comes to offering services in
other parts of the world. Many U.S. multinationals
— for both goods and services — also use their
presence in Europe to serve the markets of North
Africa and the Middle East and beyond.

In all of these ways, the transatlantic partnership
remains important not only to the United States and
Europe, but also to the world. The U.S.-European
partnership is too big and too important to fail, as
made all too clear when dissecting the activities of
foreign affiliates on both sides of the pond.

The Ties That Bind — Quantifying
the Transatlantic Economy

We have long made the case that when it comes
to global commerce, traditional trade statistics
are incomplete and misguided metrics when
measuring the level of global engagement
between two parties. Global commerce beats to
the tune of foreign direct investment and affiliate
sales, not cross-border trade. Hence, as we
outline and emphasize each year in this survey,
it is the activities of foreign affiliates — the foot
soldiers of the transatlantic partnership — that
bind the United States and Europe together.
Investment, not trade, drives U.S.-European
Understanding this dynamic is
essential to understanding the enduring strength
and importance of the transatlantic economy.

commerce.
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Over the past years, we have outlined and
examined eight key indices that offer a clear
picture ofthe “deep integration” forces binding the
U.S. and Europe together. This chapter updates
those indices with the latest available data and
our estimates. Each metric, in general, has ebbed
and flowed with cyclical swings in transatlantic
economic activity, but has nevertheless grown in
size and importance over the past decade.

1. Gross Product of Foreign Affiliates

As standalone entities, U.S. affiliates in Europe
and European affiliates in the United States are
among the largest and most advanced economic
forces in the world. The total output, for instance,
of U.S. foreign affiliates in Europe (an estimated
$670 billion in 2021) and of European foreign
affiliates in the United States (estimated at $665
billion) was greater than the total gross domestic
product of most countries. Combined, transatlantic
affiliate output — more than $1.3 trillion — was
larger than the total output of such countries as
Mexico, the Netherlands, or Indonesia.

By our estimation, affiliate output rebounded
modestly in 2021 from the depressed levels of
2020, when transatlantic activity came to a near
standstill due to the pandemic. European affiliate
output in the United States rose modestly by 2%,
while U.S. affiliate output in Europe rose roughly
4%. European affiliates in the United States are
operating in one of the most dynamic economies
in the world and are expected to boost their near-
term output again this year. And even though
Europe is being challenged by the disruptions
generated by the war, the eurozone economy
actually grew faster than the U.S. or Chinese
economy in 2022. This brighter economic outlook,
amidst indications that Europe is likely to pivot
successfully away from its energy dependencies
on Russia, bodes well for firms in both the U.S.
and Europe.

On a global basis, the aggregate output of U.S.
foreign affiliates was around $1.4 trillion in 2021,
with Europe (broadly defined) accounting for
around half of the total. According to the Bureau
of Economic Analysis, U.S. affiliate output in
Europe ($643 billion) in 2020 was 73% greater
than affiliate output in the entire Asia-Pacific
region ($383 billion).

In the United States, meanwhile, European
affiliates are major economic producers in their
own right, with British and German firms of
notable importance.



The U.S. output of British companies was $150
billion in 2020, the last year of actual data. That
represents about one-quarter of the European
total. For the same year, output from German
affiliates operating in the United States totaled
$114 billion, or nearly 20% of the European total.
Off the back of strong U.S. economic growth in
2021, we estimate that output of both British and
German affiliates in the U.S. rose by 5%, with the
former totaling an estimated $158 billion in 2021,
and the latter $120 billion.

In 2020, the last year of available data, European
affiliates in the United States accounted for nearly
61% of the roughly $11 trillion that affiliates of
foreign multinationals contributed overall to U.S.
aggregate production.

Beyond Europe, only Canadian and Japanese
investors have any real economic presence
in the United States. Japanese affiliate output
totaled nearly $152 billion in 2020, the last year
of complete data, while Canadian affiliate output
totaled $112 billion. Foreign direct investment
from China had soared in the United States over
the past few years, but from a relatively low
base, and now is plummeting due to bilateral
commercial tensions and tighter U.S. scrutiny of
such investments. Chinese affiliate output in the
U.S. totaled just $14 billion in 2020, less than that
of Sweden ($21 billion).

2. Assets of Foreign Affiliates

The global footprint of corporate America and
corporate Europe is second to none, with each
party each other’s largest foreign investor.
According to the latest figures from the Bureau of
Economic Analysis, U.S. foreign assets in Europe
totaled $18.7 trillion in 2020, representing roughly
63% of the global total.

For 2021, we estimate that U.S. foreign assets in
Europe rose modestly, by 2%, to $19 trillion as
the continent emerged from the pandemic. The
bulk of U.S. assets in Europe was in the United
Kingdom: $6.2 trillion in 2020, the last year of
available data, or around 21% of the global total.

U.S. assets in the Netherlands (around $3.1trillion)
were the second largest in Europe in 2020.
America’s significant presence in the Netherlands
reflects its strategic role as an export platform/
distribution hub for U.S. firms doing business
across the continent. To this point, more than half
of U.S. affiliate sales in the Netherlands are for
export, particularly within the EU.

2. Jobs, Trade and Investment: Enduring Ties that Bind
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Meanwhile, America’s asset base in Germany
topped $11 trillion in 2020, more than a third
larger than its asset base in all of South America.
America’s asset base in Poland, the Czech
Republic and Hungary (roughly $234 billion) was
greater than corporate America’s assets in South
Korea ($182 billion). America’s assets in Ireland
($2 trillion in 2020) were light years ahead of
those in China ($487 billion).

Europe’s stakes in the United States are also
sizable and significant. Total assets of European
affiliates in the United States were valued at
roughly $8.3 trillion in 2020. The United Kingdom
ranked first, followed by Germany, Switzerland,
and French firms. In 2020, the last year of
available data, European assets in the United
States accounted for over 51% of all foreign-
owned assets in the United States. We estimate
that European-owned assets in the United States
rose modestly in 2021 to $8.4 trillion.

3. Affiliate Employment

U.S. and European foreign affiliates are a major
source of employment for the general transatlantic
workforce. Indeed, on a global basis, affiliates of
both U.S. and European parents employ more
workers in the United States and Europe than in
other places in the world. Most foreign workers on
the payrolls of U.S. foreign affiliates are employed
in the developed nations, notably Europe.

U.S. foreign affiliate employment in Europe has
increased steadily since the turn of the century,
with affiliate employment in Europe rising from
3.7 million workers in 2000 to 4.8 million workers
in 2020, the last full year of available data. That
represents a near 33% increase. We estimate
that U.S. foreign affiliates in Europe employed
4.8 million workers in 2021, unchanged from the
prior year.

While aggregate employment levels continue to
rise modestly, manufacturing employment has
plateaued since 2000. U.S affiliate manufacturing
employment totaled 1.9 million in 2000, nearly on
par with the levels of 2020 (1.8 million) However,
while the overall number has stayed roughly the
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same, the country composition has changed,
with more investment shifting to lower-cost
locales like Poland and Hungary versus high-cost
economies like Germany and France. The largest
employment declines were reported in the United
Kingdom, with the total U.S. affiliate manufacturing
workforce falling from 431,000 in 2000 to 283,000
in 2020. U.S. manufacturing employment in France
dropped from 249,000 to 178,000, while a smaller
decline from 388,000 to 358,000 was reported in
Germany between 2000 and 2020. In terms of net
gains in manufacturing jobs, Poland has been a
significant winner, with U.S. affiliate manufacturing
employment growing almost three times, from
51,000 in 2000 to over 138,000 in 2020.

Roughly 34% of all manufacturing workers
employed by U.S. foreign affiliates outside the
United States in 2020 were based in Europe.

Table 3. Transatlantic Jobs

(Thousands of Employees, 2021%)

Us. European

Companies Companies
Country in Europe in the U.S.
Austria 292 325
Belgium 18.3 761
Czech Republic 751 3.8
Denmark 375 46.9
Finland 214 36.3
France 4879 754.9
Germany 653.0 902.8
Greece 16.9 38
Hungary 59.2 0.3
Ireland 151.2 343.2
ltaly 246.8 100.7
Luxembourg 247 403
Netherlands 2427 580.7
Norway 379 7.9
Poland 214.0 1
Portugal 331 0.8
Romania 85.2 <0.05
Spain 1877 95.0
Sweden 62.4 2216
Switzerland 96.6 496.7
United Kingdom 15127 1,242.0
Europe 4,803.0 5,008.5

Source: Bureau of Economic Analysis.
*2021 estimates. Majority-owned bank and non-bank
dffiliates.
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On a global basis, U.S. majority-owned affiliates
(including banks and non-bank affiliates) employed
14 million workers in 2020, with the bulk of these
workers — roughly 34% — toiling in Europe. That
share is down from 41% in 2009. That decline is in
part a consequence of Europe’s cyclical slowdown
for some years, and in part due to the fact that U.S.
overseas capacity is expanding at a faster pace
in faster-growing emerging markets than slower-
growth developed nations. Another factor at
work: more and more U.S. firms are opting to stay
home due to competitive wage and energy costs,
as opposed to shipping more capacity abroad.
The sweeping overhaul of the U.S. corporate
tax code in 2017, which significantly lowered
America’s tax rate relative to many in Europe,
has spurred more investment to come home or
stay in the United States. Other incentives include
new subsidies for semiconductor, clean energy
and infrastructure production. More on those in
Chapter Six. That said, however, with the U.S.
labor market at its tightest in decades, U.S. firms
are even more dependent on European workers
to drive production and sales.

Most employees of U.S. affiliates in Europe live
in the UK, Germany, and France. Meanwhile, U.S.
majority-owned firms are on balance hiring more
people in services activities than in manufacturing.
The latter accounted for 38% of total U.S. foreign
affiliate employment in Europe in 2020. The key
industry in terms of manufacturing employment
was transportation equipment, with U.S. affiliates
employing nearly 336,000 workers, followed by
chemicals (257,000). Wholesale employment was
among the largest sources of services-related
employment, which includes employment in such
activities as logistics, trade, insurance and other
related functions.

Although services employment among U.S.
affiliates has grown at a faster pace than
manufacturing employment over the past
decade, according to our estimates U.S. affiliates
employed more manufacturing workers in Europe
in 2021 (1.9 million) than in 1990 (1.6 million). This
reflects the EU enlargement process, and hence
greater access to more manufacturing workers,
and the premium U.S. firms place on highly skilled
manufacturing workers, with Europe one of the
largest sources in the world.

When it comes to affiliate employment, trends in
the United States are similar to those in Europe.
Despite stories on the continent about local
European companies relocating to lower cost
locales in eastern Europe and Asia, most foreign
workers of European firms are employed in
the United States. Based on the latest figures,



European majority-owned foreign affiliates directly
employed 4.9 million U.S. workers in 2020. We
estimate the number to have reached 5 million
in 2021. The top five European employers in the
United States were firms from the UK (1.2 million
jobs), Germany (885,000), France (740,000), the
Netherlands (569,000) and Switzerland (487,000).
European firms employed roughly two-thirds of all
U.S. workers on the payrolls of majority-owned
foreign affiliates in 2020.

In the aggregate, the transatlantic workforce
directly employed by U.S. and European foreign
affiliates in pandemic year 2020 was roughly
9.7 million strong — 300,000 more than the year
before. Employment levels rebounded again
in 2021, to an estimated 9.8 million, and are
expected to have increased further in 2022.

One reminder: as we have stressed in the
past, these figures understate the employment
effects of mutual investment flows, since these
numbers are limited to direct employment, and
do not account for indirect employment effects
on nonequity arrangements such as strategic
alliances, joint ventures, and other deals.
Moreover, foreign employment figures do not
include jobs supported by transatlantic trade
flows. Trade-related employment is sizable in
many U.S. states and many European nations. In
the end, direct and indirect employment remains
quite large. We estimate that the transatlantic
workforce numbers some 14-16 million workers,
counting both direct affiliate employees as well as
those whose jobs are supported by transatlantic
trade. Europe is by far the most important source
of “onshored” jobs in America, and the United
States is by far the most important source of
“onshored” jobs in Europe.

4. Research and Development (R&D) of Foreign
Affiliates

The United States and Europe remain primary
drivers of global R&D. Yet as the globalization
of R&D has gathered pace, more and more
global R&D expenditures are emanating from
Asia in general and China in particular. Beijing is
unrelentingly focused on being a global leader in
artificial intelligence, quantum computing, space
exploration, cyber security, life sciences, electric
vehicles, supercomputing, semiconductors and
5G wireless devices. Beijing’s long-term goal is
to become an “international innovation leader” by
2030 and a “world powerhouse of scientific and
technological innovation” by 2050.

While governments and corporations are the
main drivers of R&D spending, foreign affiliates of
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The United States and Europe remain

primary drivers of global R&D.

multinationals are also in the thick of things. In fact,
foreign affiliate R&D has become more prominent
over the past decades as firms seek to share
development costs, spread risks, and tap into
the intellectual talent of other nations. Alliances,
cross-licensing of intellectual property, mergers
and acquisitions, and other forms of cooperation
have become more prevalent characteristics of
the transatlantic economy. The digital economy
has become a powerful engine of greater
transatlantic R&D. The complexity of scientific and
technological innovation is leading innovators
to partner and share costs, find complementary
expertise, gain access to different technologies
and knowledge quickly, and collaborate as part
of “open” innovation networks. Cross-border
collaboration with foreign partners can range from
a simple one-way transmission of information
to highly interactive and formal arrangements.
Developing new products, creating
processes, and driving more innovation — all of
these activities result from more collaboration
between foreign suppliers and U.S. and European
firms. And all of this collaboration, regardless of
sector or industry, is dependent on the ability to
transfer data across borders, as we discuss in
Chapter 5.

new

Bilateral U.S.-EU flows in R&D are the most
intense between any two international partners. In
2020, the last year of available data, U.S. affiliates
spent $31.6 billion on research and development
in Europe. On a global basis, Europe accounted
for roughly 54% of total U.S. R&D in 2020. R&D
expenditures by U.S. affiliates were the greatest
in the United Kingdom ($6.0 billion), Germany
($5.7 billion), Switzerland ($5.5 billion), Ireland
($4.0 billion), Belgium ($2.2 billion) and France
($1.9 billion). These six countries accounted for
nearly 80% of U.S. spending on R&D in Europe
in 2020.

In the United States, meanwhile, expenditures
on R&D performed by majority-owned foreign
affiliates totaled $71.4 billion in 2020. As in
previous years, a sizable share of this R&D
spending emanated from world-class leaders
from Europe, given their interest in America’s
highly skilled labor force and world-class
university system. Most of this investment by
European firms took place in such research-
intensive sectors as autos, energy, chemicals, and
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Table 4. Top 20 R&D Spenders

R&D Spending

2021 Change from
Company ($Billions) 2020 (%) Industry

1 Alphabet 279 6.0 U.sS. Software & Computer Services

2 Meta 21.8 6.7 Us, Software & Computer Services

3 Microsoft 216 75 U.sS. Software & Computer Services

4 Huawei Investment & Holding 19.5 51 China Technology Hardware & Equipment
5 Apple 19.3 15.6 Us. Technology Hardware & Equipment
6 Samsung Electronics 16.8 356 South Korea Electronic & Electrical Equipment

7 Volkswagen 15.6 -2.9 Germany Automobiles & Parts

8 Intel 13.4 39 U.sS. Technology Hardware & Equipment
9 Roche 13.3 1.5 Switzerland Pharmaceuticals & Biotechnology
10 Johnson & Johnson 13.0 71 us. Pharmaceuticals & Biotechnology
" Pfizer 10.2 -1.3 U.sS. Pharmaceuticals & Biotechnology
12 Bristol-Myers Squibb 9.3 -12.3 UsS. Pharmaceuticals & Biotechnology
13 Merck US 9.1 70.9 us. Pharmaceuticals & Biotechnology
14 Mercedes-Benz 9.0 10.5 Germany Automobiles & Parts

15 Toyota Motor 87 161 Japan Automobiles & Parts

16 Novartis 8.0 36.9 Switzerland Pharmaceuticals & Biotechnology
17 Alibaba Group Holding 77 329 China Software & Computer Services

18 Tencent 7.2 07 China Software & Computer Services

19 ASTRAZENECA 71 -2.2 UK Pharmaceuticals & Biotechnology
20 General Motors 7.0 -55 Us. Automobiles & Parts

2655 17.9

Source: The 2021 EU Industrial R&D Investment Scoreboard. Data as of December 2021.

Note: Only companies that disclose their R&D figures according to the Scoreboard methodology can be included in the ranking. Excluded from the
ranking is Amazon which, according to the Scoreboard, would be positioned at #1in the world R&D ranking if it had separated its R&D and content
investments in its annual report.

telecommunications. In 2020, R&D spending by  On a country basis, German-owned affiliates were
European affiliates accounted for $47.8 billion, or  the largest foreign source of R&D in the United
67%, of total foreign R&D spending in the United  States in 2020, spending some $12.7 billion, or
States. 26% of the total of European R&D. Swiss firms
ranked second, with $10.2 billion, or 21.5% of
the total, followed by British firms, $6.6 billion or
13.5% of the total. As Table 4 highlights, almost
all of the world’s most innovative companies are
domiciled in the United States or Europe.
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5. Intra-firm Trade of Foreign Affiliates

While cross-border trade is a secondary means of
delivery for goods and services across the Atlantic,
the modes of delivery — affiliate sales and trade
— should not be viewed independently. They are
more complements than substitutes, since foreign
investment and affiliate sales increasingly drive
cross- border trade flows. Indeed, a substantial
share of transatlantic trade is considered intra-
firm or related- party trade, which is cross-border
trade that stays within the ambit of the company.
Intra-firm or related party-trade occurs when BMW
or Siemens of Germany sends parts to BMW of
South Carolina or Siemens of North Carolina; when
Lafarge or Michelin send intermediate components
to their Midwest plants, or when General Motors
or 3M ships components from Detroit, Michigan
or St. Paul, Minnesota to affiliates in Germany or
the UK. All of these examples are at the core of
interconnected global supply chains.

Table 5. Related-Party Trade (2020)

U.S. Imports: | U.S. Exports:

"Related "Related

Party Trade" | Party Trade"
Country as % of Total | as % of Total
European Union (incl. UK) 65 39
Germany 69 38
France 47 35
Ireland 85 38
Netherlands 74 58
UK 54 31

Source: U.S. Census Bureau.
Data as of January 2022.

The tight linkages between European parent
companies and their U.S. affiliates are reflected in
the fact that roughly 65% of U.S. imports from the
European Union consisted of intra-firm trade in
2020, the last year of available data. That is much
higher than the intra-firm imports from Pacific Rim
nations (around 40%) and well above the global
average (48%). The percentage was even higher
in the case of Ireland (85%) and Germany (69%).

Meanwhile, 39% of U.S. exports to the EU plus
UK in 2020 represented intra-firm trade, but the
percentage is much higher for some countries.
For instance, more than half of total U.S. exports
to the Netherlands (58%) was classified as related-
party trade. The comparable figure for Germany
was 38% and for France it was 35%.
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6. Foreign Affiliate Sales

U.S. majority-owned foreign affiliate sales on
a global basis (goods and services) totaled an
estimated $6.5 trillion in 2021. Total U.S. exports,
in contrast, were $2.5 trillion in 2021, or roughly
39% of foreign affiliate sales. This gap underscores
the primacy of foreign affiliate sales over U.S.
exports. As we have noted many times before,
one of the best kept secrets in Washington is how
U.S. firms actually deliver goods and services to
foreign customers.

As usual, Europe accounted for the bulk of U.S.
affiliate sales in 2021. We estimate that U.S.
foreign affiliate sales in Europe totaled $3.1 trillion;
U.S. affiliate sales in Europe, by our estimates,
amounted for roughly half of the global total.

Reflecting the primacy of Europe when it comes
to U.S. foreign affiliate sales, sales of U.S. affiliates
in Europe were roughly 70% larger than the
comparable figures for the entire Asian region in
2020, the last full year of available data. Affiliate
sales in the United Kingdom ($649 billion) were
double total sales in South America. Sales in
Germany ($343 billion) were roughly double
combined sales in Africa and the Middle East.

Affiliate sales are also the primary means by
which European firms deliver goods and services
to customers in the United States. In 2021,
for instance, we estimate that majority-owned
European affiliate sales in the United States
($2.7 trillion) were more than triple U.S. imports
from Europe. By country, sales of British firms
were the largest ($555 billion) in 2020, followed
by Germany ($554 billion), and the Netherlands
($315 billion). For virtually all countries in Europe,
foreign affiliate sales were easily in excess of their
U.S. imports in 2021.
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Table 6. Sales of U.S. Affiliates in Europe vs U.S. Exports to Europe
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—— U.S. Foreign Affiliate Sales in Europe —— Total U.S. Exports to Europe

Source: Bureau of Economic Analysis.
Majority-owned non-bank cffiliates data: 1987 - 2008. Majority-owned bank and non-bank affiliates: 2009 - 2021.
*Foreign Affiliate Sales: Estimates for 2021.

Table 7. Sales of European Affiliates in the U.S. vs U.S. Imports from Europe
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Source: Bureau of Economic Analysis
Majority-owned non-bank affiliates: 1987 - 2006. Majority-owned bank and non-bank affiliates: 2007 - 2021.
*Foreign Affiliate Sales: Estimates for 2021.
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7. Foreign Affiliate Profits

As we outlined in Chapter 1, transatlantic profits
rebounded strongly in 2021 from the depressed
levels of 2020, and remained robust again in
2022. By our estimates (based on three quarters’
worth of data), U.S. affiliate income in Europe rose
to a record $325 billion in 2022, while European
affiliate income in the United States reached $151
billion — the second highest level in history. It was
another solid year for profits — notwithstanding the
tumult ripping through the global economy. As the
key source of foreign profits for U.S. firms, the EU
accounted for nearly 56% of U.S. global foreign
affiliate income in the first nine months of 2021.

On comparative basis, U.S. affiliate income from
Europe is simply staggering: $239 billion in the first
nine months of 2022, about 2.7 times more than
U.S. affiliate income in all of Asia ($84 billion). As
a reminder, we define Europe here in very broad
terms, including not only the EU27 but also the
United Kingdom, Norway, Switzerland, Russia and
smaller markets in Central and Eastern Europe.

It is interesting to note that combined U.S. affiliate
income from China and India in 2021 ($17.9 billion),
the last year of full data, was a fraction of what
U.S. affiliates earned/reported in the Netherlands,
the United Kingdom and Ireland.
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Transatlantic profits rebounded strongly in
2021 from the depressed levels of 2020
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and remained robust again in 2022

Still, there is little doubt that the likes of China,
India and Brazil are becoming more important
earnings engines for U.S. firms. To this point, in
the first nine months of 2022, U.S. affiliate income
in China alone ($9.0 billion) was in excess of
affiliate income in Germany ($8.6 billion), France
($2.9 billion), and Spain ($1.8 billion). U.S. affiliates
in India earned $5.8 billion in the January-
September period, well more than that earned in
many European countries.

All that said, we see rising U.S. affiliate earnings
from the emerging markets as a complement, not
a substitute, to earnings from Europe. The latter
very much remains a key source of prosperity for
corporate America. Similarly, the United States
remains the most important market in the world in
terms of earnings for many European firms.

=

Foreign
affiliate profits
(2022 estimate)

$325 billion

U.S. in Europe

$151 billion

Europe in the
u.s.

Table 8. U.S. Earnings in Europe Rebound to New Highs
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Table 9. Historic Highs: European Affiliate Earnings in the U.S.
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Source: Bureau of Economic Analysis.
*Data for 2022 is annualized using 3 quarters of 2022 data.
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8. Transatlantic Services

The United States and Europe are the largest
services economies in the world. They are each
other’s largest services market, which means that
when an exogenous shock like Covid-19 strikes,
transatlantic services activities are most vulnerable.
The pandemic battered numerous U.S.-European
services activities in 2020, but transatlantic
services markets rebounded robustly in 2021.

U.S. services exports to Europe totaled $332
billion in 2021, a sharp rise from the depressed
levels of the year before. The UK remains the
largest market for U.S. services exports and the
largest source of U.S. services imports.

U.S. services imports from Europe also rebounded
in 2021, rising to $230 billion, up from $197 billion
the year before. Against this backdrop, the U.S.
services surplus with, after falling to $94 billion in
2020, rose to $101 billion in 2021. This compares
to a $219 billion trade deficit in goods for the same
year. On a regional basis, Europe accounted for
41% of total U.S. services exports in 2021 and for
42% of total U.S. services imports.

Five out of the top ten export markets for U.S.
servicesin 2021were in Europe. Ireland ranked first,
followed by the United Kingdom (2nd), Switzerland
(3rd), Germany (7th), and the Netherlands (10th). Of
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the top ten services providers to the United States
in 2021, five were European states, with the UK
ranking first, Germany second, Switzerland sixth,
Ireland seventh, and France tenth.

Trade figures, while significant, do not do full justice
to the importance of the transatlantic services
economy. Transatlantic foreign affiliate sales
of services are much deeper and thicker than
traditional trade figures suggest. Indeed, sales
of affiliates have exploded on both sides of the
Atlantic over the past few decades thanks to falling
communication costs and the rise of the digital
economy. Affiliate sales of services have not only
supplemented trade in services, they have become
the overwhelming mode of delivery in a rather
short period of time. Worldwide affiliate sales of
U.S. services almost doubled from 2005 to 2020,
the last year of available data, totaling $1.6 trillion, a
slight decline from the year before.

Sales of services of U.S. foreign affiliates in
Europe totaled $977 billion, or 56% of the global
total in 2020. U.S. services exports to Europe in
the same year totaled $332 billion, well below
sales of services by affiliates. In other words,
like goods, U.S. firms primarily deliver services in
Europe (and vice versa) via their foreign affiliates
rather than by trade.
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Table 10. Top Markets for U.S. Services Trade ($Billions, 2021)

U.S. Services Exports

Telecom/Info

Total Services Other Business IP Charges Svcs
1 UK 67.8 | Mexico 11.5 | Singapore 197 | UK 225 | China 8.8 | South Korea 5.3 | Canada 71
2 | Canada 56. | China 10.9 | Canada 18.3 | Canada 9.9 | Canada 76 | Japan 52| UK 6.1
3 |[China 395 | India 76 | UK 172 | Luxembourg 6.8 | UK 6.0 | Germany 4.8 | Japan 41
4 | Japan 36.9 | Canada 3.0 | Netherlands 1.8 | Japan 5.4 | Japan 5.9 | Canada 47 | Germany 31
5 | Germany 32.0 | South 2.0 | Germany 10.9 | China 45 | Germany 5.3 | China 3.3 | Brazil 26
Korea

6 | Mexico 30.5 | UK 17 | Japan 9.3 | Germany 4.3 | Netherlands 48| UK 31| Singapore 25
7 | Singapore 301 | Brazil 14 | China 5.6 | Australia 41 | Singapore 4.2 | Mexico 2.9 | Australia 25
8 | Netherlands 23.8 | Argentina 10 | Mexico 5.2 | Netherlands 3.4 | Hong Kong 41| France 2.8 | Mexico 21
9 | South Korea 19.2 | Germany 0.9 | France 4.5 | Hong Kong 3.2 | South Korea 40 | Taiwan 2.2 | China 19
10 |India 18.5 | Taiwan 0.8 | Hong Kong 3.6 | Mexico 31| Mexico 3.5 | Brazil 1.9 | Netherlands | 17

Total 795.3 | Total 70.2 | Total 2174 | Total 1717 | Total 124.6 | Total 65.8 | Total 59.8

U.S. Services Imports
M Telecom/Info
Total Services Other Business IP Charges Svcs

1 | UK 611| Mexico 16.0| UK 18.4| UK 15.8| Japan 8.0| Japan 9.3/ India 1.8
2 | Germany 34.7| UK 21| India 12.7| Canada 2.9| Germany 5.8| China 8.5| Canada 6.1
3 | Canada 331| ltaly 16| Canada 9.9| Hong Kong 241 UK 4.6| Taiwan 8.0 UK 42
4 | Japan 311| Canada 1.5| Germany 8.9| Japan 2.2| France 2.7| Germany 7.3| Netherlands 13
5 |[India 28.8| France 14| China 8.7| Singapore 1.9| Netherlands | 2.2| France 7.2| Germany 1.0
6 | Mexico 27.8| Germany 1.2| Singapore 4.8| France 16| Canada 16| Canada 5.7| Mexico 0.7
7 | China 21.5| India 11| Mexico 4.3| China 13| India 16| South Korea 5.4| Japan 07
8 | France 18.4| Netherlands|  0.5| Netherlands 4.0| Germany 1.2| China 0.5| Mexico 4.8| China 0.5
9 | South Korea | 12.3| Japan 0.4| France 3.2| Australia 11| Australia 0.5| Hong Kong 4.0| Korea 0.4
10 | Netherlands | 12.2| Brazil 0.4| Japan 31| Brazil 0.9| Singapore 0.5 UK 3.3| France 0.4

Total 550.0| Total 56.9 Total 129.6| Total 49.5| Total 43.3| Total 105.3| Total 431

Source: Bureau of Economic Analysis.
Data as of January 2023.

According to the U.S. Bureau of Economic
Analysis, services by U.S. companies based in the
UK and UK firms based in the U.S. totaled $435.4
billion in 2020. That’s 3.4 times greater than U.S.-
UK overall trade in services of $116.3 billion. The
contrast is even greater in terms of U.S.-German
commercial ties: services by US companies based
in Germany and German firms based in the U.S.
totaled $252.1 billion. That’s 4.1times U.S.-German
services trade of $61.4 billion.

The UK accounted for roughly 30% ($274 billion)
of all U.S. affiliate services sales in Europe — more

The United States and Europe are the

largest services economies in the world.

than combined U.S. affiliate sales in Latin America
and the Caribbean ($158 billion), Africa ($15 billion)
and the Middle East ($26 billion). Affiliate sales in
Ireland remain quite large — $172 billion — and
reflect strong U.S-Irish foreign investment ties,
underlined by the presence of several leading
U.S. internet, software and social media leaders.
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Table 11. U.S.-Europe Services Linkages
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Source: Bureau of Economic Analysis.
Majority-owned bank and non-bank dffiliates. *Services supplied in Europe estimates for 2021.

Table 12. Europe-U.S. Services Linkages
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Source: Bureau of Economic Analysis.
Majority-owned bank and non-bank dffiliates. *Services supplied in the U.S. estimates for 2021.
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U.S. affiliate sales of services in Europe continue
to exceed sales of services by U.S. affiliates
of European firms. In 2020, the last year of
complete data, European affiliate services
sales in the United States totaled $666 billion,
about one-third below comparable sales of U.S.
affiliates in Europe. That said, European affiliates
are the key provider of affiliate services in the
United States. Germany affiliates lead in terms
of affiliate sales of services in the United States
($170 billion), followed closely by British affiliates
($161 billion). We estimate that European affiliate
services sales in the United States rose modestly
in to around $680 billion in 2021, after falling
the year before due to the pandemic-induced
recession. That's well above U.S. services
imports from Europe ($197 billion) in 2021. The
difference between affiliate sales of services
and services imports reflects the ever-widening
presence of European service leaders in the
U.S. economy.

In the end, the United States and Europe owe a
good part of their competitive position in services
globally to deep transatlantic connections
in services industries provided by mutual
investment flows. A good share of U.S. services
exports to the world are generated by European
companies based in the United States, just as a
good share of European services exports to the
world are generated by U.S. companies based
in Europe.

2. Jobs, Trade and Investment: Enduring Ties that Bind

Foreign direct investment and foreign
affiliate sales, not trade, represent the

backbone of the transatlantic economy.

These eight indices convey a more complex and
complete picture of U.S.-European engagement
than trade figures alone. Transatlantic commerce
goes well beyond trade. Foreign direct investment
and foreign affiliate sales, not trade, represent the
backbone of the transatlantic economy.

Table 13a. U.S. FDI Roots in Europe

U.S. FDI
to Europe

Europe’s % of
($Billions) Total U.S. FDI

3,981

Industry

European Total, all
industries

Manufacturing 476 52

Table 13b. Europe’s FDI Roots in the U.S

U.S. FDI
from Europe | Europe’s % of
Industry ($Billions) Total U.S. FDI
Total from Europe, 3,186 64
all industries
Manufacturing 1,552 74

Note: Historic-cost basis, 2021.
Source: Bureau of Economic Analysis.
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3. Decoupling, Derisking and Diversifying: Rethinking Russia, China and Global Supply Chains

Geopolitical tensions, economic disruptions,
and ongoing pandemic shocks have forced
countries and companies alike to take a hard
look at vulnerabilities and dependencies they
had acquired during the go-go years of hyper-
globalization. North Americans and Europeans
are reconsidering their regional and global
supplier networks. They are adopting new
approaches to protect their societies and promote
their competitiveness. And they are spearheading

Strategic sectors with vulnerable supply
chains for both the U.S. and the EU
I

Semiconductors

Pharmaceuticals

o

[a]
[a]

SERICTE

Batteries

Critical materials

ICT and cloud technologies

Defense-related technologies

an unprecedented effort to support Ukraine and
punish Russia for its horrific war, as we discuss in
Chapter 1.

While Russia’s aggression is creating headline
disruptions, the deeper rethink centers around
China, given U.S. and European concerns about
inordinate dependencies on another potentstrategic
rival, and the country’s far greater importance as a
critical node in global supply chains.

How Dependent Are Europe and
the United States on China?

In 2021, the European Commission and the United
States published reviews of their respective supply
chains, identifying dependencies and policies
that could mitigate potential vulnerabilities.! Each
identified  semiconductors, pharmaceuticals,
batteries and critical materials as strategic
sectors with vulnerable supply chains due to
highly concentrated reliance on a small number
of suppliers. The EU report identified heightened
import dependencies on China (52%), Vietnam
(11%), and Brazil (5%); the U.S. report highlighted
heavy reliance on China, in terms of both supply
and demand. Tables 1 and 2 track common U.S./
EU dependencies vis-a-vis the rest of the world
and China in particular.

Table 1. EU and U.S. Dependencies on China and the Rest of the World

Number of
Dependent
products

U.S./EU Dependencies on China 20 61%

U.S./EU Dependencies on Rest of the World 70 25%

Potential for Diversification

Medium- >
Low High
High
2

Share in
Total Import
Value

9% 9% 1%

EU: 2.8%
US.:41%
8% 22% 45% EU: 46%
US.:51%

Source: Sources: European Commission; United States Government; Ganyi Zhang, “EU-US: Public policies take up the challenges of the supply chain,”
Upply, July 23 2021, https://market-insights.upply.com/en/eu-us-public-policies-take-up-the-challenges-of-the-supply-chain.

Table 2. EU and U.S. Mutual Dependencies on China and the Rest of the World: Examples by Sector

U.S./EU Dependencies on China APIs; Tungstates, ferro- Permanent Laptops, cell
Covid-19 alloys, etc. magnets phones,
related goods radio-broadcast
(face masks, receivers
gloves)
U.S./EU Dependencies on Rest of the World APIs; Covid-19 Various Permanent Laptops, cell
related goods magnets phones,
(face masks, Type electric radio-broadcast
gloves) accumulators receivers

Source: European Commission; United States Government; Zhang.
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The U.S. and the EU are particularly focused on
their inordinate dependence on China for many
critical materials, and products needed for the
green and digital transitions, such as permanent
magnets, electric accumulators, cell phones,
and radio broadcast receivers. When it comes
to rare earths, for example, China accounts for
98% of EU imports and 80% of U.S. imports. In
photovoltaics, China accounts for 97% of global
wafer production, 80% of worldwide polysilicon,
cells and modules production, and 70% of solar
panel manufacturing. About four-fifths of wind-
turbine components are manufactured in China.?

Beijing’s massive state subsidies for Chinese
firms in many of these areas have priced U.S. and
European companies out of the market, and it has
sometimes used its exports of these materials as
a trade weapon. In addition, through its Belt and
Road Initiative, China is locking in lower standards
for carbon content in products among a wide
swath of countries across Eurasia and Africa,
while the U.S. and the EU struggle to scale up
higher-standard infrastructure initiatives.®

Washington and Brussels have turned to their
Trade and Technology Council (TTC) to facilitate
joint efforts to enhance the resiliency and
robustness of their respective supply chains,
especially in highly-vulnerable ecosystems. Areas
ofshared concernbeyond critical materialsinclude
Covid-related goods and active pharmaceutical
ingredients (APIs, including vitamins, antibiotics,
and hormones), semiconductors, ICT and cloud
technologies, artificial intelligence, and defense-
related technologies.

Such efforts notwithstanding, specific
dependencies stand out. For example, despite
growing transatlantic consensus that equipment
provided by companies owned and affiliated
with the Chinese government and military can
pose significant security risks, Chinese vendors
account for more than 50% of the 5G radio access
networking technologies deployed in 8 notable
European countries. Huawei enjoys a greater
market share in Berlin than in Beijing.*

Western Companies in the China
Market

Most Western companies are in China because
they seek to expand their presence in the
Chinese domestic market, not because China
is a cog in their extended global supply chains.
China now accounts for a quarter of global sales

Washington and Brussels have turned to

their Trade and Technology Council (TTC)

to facilitate joint efforts to enhance the

resiliency and robustness of their

respective supply chains, especially in

highly-vulnerable ecosystems.

of clothes, nearly a third of jewelry and handbags,
and around two-fifths of cars, plus a significant
share of packaged food, beauty products,
pharmaceuticals, electronics and more. It is the
world’s largest market for machine tools and
chemicals, and its construction industry is the
largest buyer of building equipment.®

The Chinese market’s overall importance to the
U.S., Japanese or European economies, however,
is less than generally suggested. For all listed
U.S. firms, China accounts for just 4% of sales,
according to Morgan Stanley. For Japanese and
European companies, the figures are 6% and 8%
respectively.®

The situation is different for specific sectors
and individual companies. The top 200 U.S.,
European and Japanese companies that disclose
sales in China earned $700 billion there in 2021,
or about 13% of their global sales, up from $368
billion, or 9% of sales, in 2017. Of that total, 30%
was generated by technology-hardware firms,
26% by consumer-facing businesses, and 22%
by industrial companies, with carmakers and
commodity businesses also important. Thirteen
multinationals reported over $10 billion of
revenue a year in China, including Apple, BMW,
Intel, Siemens, Tesla and Walmart. In 2022 China
accounted for 25% of Tesla’s global sales; 22% of
Volkswagen China’s global revenue; and similar
percentages for Apple (19%) and Nike (18%).”

For many companies, however, the trend
is negative; non-Chinese companies have
lost share in 14 of 20 industries with sizable
multinational presence over the past three years.?
Indigenous Chinese firms are becoming more
competitive, rules governing foreign companies
have tightened, aid from the Chinese state is
more targeted, and geopolitical challenges are
mounting.

Share of rare
earths imports
from China

EU

uU.s.
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China remains a powerhouse in goods trade.
China’s share of global goods exports by value
increased over the course of the pandemic, to 15%
by the end of 2021, from 13% in 2019, while the
U.S. share slipped to 7.9% from 8.6%, Germany’s
share shrank to 7.3% from 7.8%, and Japan’s share
declined to 3.4% from 3.7%. China’s gains in higher-
end manufactured products are eating into the
global market share of countries such as Germany,
which traditionally excels at making and exporting
such products. State-subsidized Chinese firms are
also making inroads in more technology-intensive
areas that have been strengths for U.S. and various
European countries.®

China accounted for 10.2% of overall EU exports
in 2021, behind both the United States (18.3%)
and the UK (13%), according to Eurostat. EU
imports of goods from China totaled $558 billion
in 2021, a more than eight-fold increase from
2000. However, China only accounted for 8.6%
of EU total imports for the year ($6.5 trillion).
Meanwhile, the EU accounted for 15.4% of China’s
goods exports in 2021. That figure is down from
the levels of 2007 to 2010.

European countries have very different types of
commercial relationships with China. For instance,
southern and eastern European countries
primarily import high-tech goods from China and
export raw materials, agricultural products and
low-tech goods back to China. The pattern is
different for Germany, France, the UK, and other
northern and western European countries, which
tend to export high-tech goods in exchange
for critical materials and lower-end consumer
products, although China’s share of higher-end
exports to these countries is growing. Germany
is one of China’s largest goods trading partners,
and both German goods exports and imports to
and from China have surged in past decades.
However, Eurostat reports that the percentages
are relatively modest as a share of either country’s
global total of goods exports and imports.

Trade in goods and services

(2021)
000
D
4P\
2,
EU-China EU-U.S.
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U.S. goods trade with China also remains sizable,
despite official efforts to curtail it. U.S. imports of
goods from China totaled $536.8 billion in 2022,
a 6.3% increase from the prior year and close to
the record $538.5 billion reached in 2018. U.S.
goods exports to China grew 1.6% to $153.8 billion
last year, pushing total goods trade between the
two countries to a record $690.6 billion.™

These numbers have reinforced a fairly
widespread view that China has become the top
commercial partner of the United States and of
Europe. This is incorrect, for many reasons.

First, just sticking with trade in goods: U.S.-Europe
trade in goods reached an all-time high of $1.2
trillion last year. U.S.-EU trade in goods in 2022
— a record $909.45 billion — exceeded EU-China
goods trade of $897.36 billion and was 25% higher
than U.S.-China goods trade of $690.56 billion.

U.S.-China trade may have grown to record
numbers, but higher U.S. growth in goods trade
with other regions meant that China’s share of
U.S. goods imports actually fell to 16.5% in 2022
from 21.6% in 2017, while the share of the rest of
Asia jumped to 24.8% from 20.9%. The EU+UK
accounted for 19% of U.S. goods imports in 2022,
roughly the same as in 2017, and greater than
China’s share."

These trends could continue as ongoing
disruptions redraw the global trade map. BCG
projects that by the end of 2031 U.S.-China
goods trade could decrease by $63 billion and
EU-China goods trade grow by just $72 billion.
This contrasts with BCG’s forecast that U.S.-EU
goods trade will grow by $338 billion, and that
the U.S. and the EU will each expand goods trade
considerably with ASEAN countries, Africa, the
Middle East, and India.™

In fact, U.S.-China goods trade links have been
weakening for more than 15 years. If one looks
at mutual exports standardized by GDP of the
exporting country, China's goods exports reliance
on the U.S. peaked in 2005, and that of the U.S.
on China, in 2017. Levels in 2020 were at 28% and
82% of their respective highs. Looking at mutual
exports standardized by GDP of the importing
country, China's reliance on U.S. goods imports
peaked in 2006, and U.S. reliance on Chinese
goods imports, in 2014. 2020 levels were at 48%
and 78% of their respective highs.®
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Second, many commentators wrongly equate
international commerce only with trade in goods.
Trade between countries, however, doesn’t just
consist of trade in goods. It also includes trade
in services, which most media accounts do not
include. Services trade has been growing faster
than goods trade. More European and American
jobs depend on services than on goods, and
the United States and the EU remain by far each
other’s top services trade partner. EU27 services
trade with the U.S. of $702.12 billion in 2021 was 6
times EU-China services trade of $115.54 billion."

Putting goods and services together, EU-US trade
totaled $1.413 trillion in 2021. EU-China trade in
goods and services of $938 billion was only 66% as
large. In short, if you look at overall trade flows and
not just one kind of flow, it is clear that the largest
trading partner for the EU is actually the United
States, and the largest trading partner for the United
States is the EU, as it has been for decades. And
while China’s global trade is rising, it still accounts
for only 6% of global trade. Most trade still happens
between the U.S., Europe and like-minded partners,
according to Capital Economics (Table 3).

Table 3. Global share of goods and services
trade (%)

Within China Bloc
6% T\

With Unaligned
Bloc
17%

Between
US+EU+Like-
Minded
Between US Partners
and China 54%
Bloc
23%

Sources: Capital Economics; Neil Shearing, “World economy
is fracturing, not deglobalizing,” Chatham House, February
8, 2023, https://www.chathamhouse.org/2023/02/world-
economy-fracturing-not-deglobalizing.

The Two-Lane Highway vs. the
Twelve-Lane Autobahn

Moreover, just as trade is more than just flows of
goods, international commerce is more than just
trade. Reducing complex commercial ties to just
trade in goods and services ignores the importance
of a host of additional economic ties that bind
Europe and the United States in far deeper ways
than those that bind either to China.®

U.S. and European commercial ties with China are
each akin to a two-lane highway, whereas their

The largest trading partner for the EU is
actually the United States, and the

largest trading partner for the
United States is the EU.

commercial ties with each other are more like a
twelve-lane Autobahn.

The highways to and from China are full of goods.
They are busy, and they are crowded. Any type of
accident on a two-lane highway can really snarl
traffic — as we saw when supply chains were
disrupted by the pandemic and throughout the
U.S.-China tariff dispute.

Alongside the China goods highway is another
lane for trade in services, but that remains narrow,
as we discussed earlier.

A further lane for investment has been under
construction forsomeyears, butitcontinuestoface
many roadblocks, as U.S. and European officials
sanction China for human rights abuses, express
security concerns about Chinese investments,
tighten investment screening and export control
procedures, and as each side of the Atlantic
unveils new laws and directives aimed at boosting
its respective competitiveness with China. China’s
onerous restrictions on foreign ownership, forced
technology transfer rules, opaque and politically-
influenced regulatory procedures, and its own
sanctions on Western officials and legislators
all serve to further dampen inward investment
flows. The EU-China Comprehensive Investment
Agreement (CAl), inked in December 2020,
remains in the deep freeze. Investment by foreign
companies in China tumbled to its lowest level in
18 years in the second half of last year. '®

U.S-European investment lanes, in contrast, drive
a huge amount of transatlantic commerce. The
U.S. accounted for almost 25% of the EU27’s
total outward FDI position globally in 2020 —
10 times more than China, which accounted for
less than 2.5% of the total. Total European stock
in the United States of $3.2 trillion in 2021 was
more than three times the level of comparable
investment from all of Asia. Germany’s total FDI
stock in the United States totaled $403 billion in
2021. Chinese FDI stock in the United States was
less than one-tenth of that total ($38 billion).

Europe’s role vis-a-vis the United States is very
similar. Measured on an historic cost basis, the
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U.S. and European commercial ties with

China are each akin to a two-lane highway,

whereas their commercial ties with each

other are more like a twelve-lane Autobahn.

2

Share of the
EU's total
outward
FDI position
globally
(2020)

u.s.

total stock of U.S. FDI in Europe was $4 trillion
in 2021 — just over 61% of America’s total global
investment position and more than four times U.S.
investment in the Asia-Pacific region. U.S. FDI in
the UK alone in 2021 was over eight times more
than such investment in China.

When flows from holding companies are removed,
Europe still accounted for over half of total U.S.
FDI outflows globally and more than double the
share to Asia from 2009 through 2021.

In the first three quarters of 2022, U.S. companies
invested $172 billion in Europe — 10 times more
than what they invested in the BRICs ($16.5 billion
total in Brazil, Russia, India and China) and 26
times more than what U.S. firms invested in China
($6.7 billion). And despite economic uncertainties
related to Russia’s war against Ukraine, U.S.
companies in 2022 earned an estimated $325
billion from their operations in Europe — 48 times
what they earned from operations in China.

U.S. companies spent about $11 billion in 2022
buying or investing in Chinese companies,
according to the data service firm Dealogic. That
is a small slice of the more than $1.5 trillion that
U.S. companies invested globally last year."”
Looking at mutual FDI flows standardized by
GDP of the receiving country, China's reliance on
U.S. FDI peaked in 2005, while U.S. reliance on
Chinese FDI topped in 2016. 2020 levels were
down considerably from the respective maximum
level, at 8% for U.S. FDI in China and 13% for
Chinese FDI in the United States.™

Chinese companies were responsible for just over
2% of foreign acquisitions in the EU in 2021, while
U.S. and U.K. companies accounted for roughly
32% and 26%, respectively.” While Chinese FDI
in Europe rose by 25% to $12.8 billion in 2021,
that was from pandemic-depressed levels, and
was skewed by one single $4 billion purchase
of Philips’ home appliances unit by Hong Kong-
based private equity firm Hillhouse Capital. The
annual figure was 77% below its 2016 peak of $41
billion. Chinese FDI in Europe remains overall on
a downward trajectory, due to tougher scrutiny
in Europe and China’s own domestic economic
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struggles. Mergers and acquisitions accounted for
69% of Chinese FDI in Europe in 2021; greenfield
investments of roughly $3.5 billion focused on the
automotive and ICT industries.?°

Meanwhile, Chinese FDI in the United States is
very modest: just 6 deals worth $1.8 billion in 2021
and 5 deals valued at $3.2 billion in 2022. Both
are far below the 2016 peak of 63 deals worth
$53.5 billion.”!

Despite geopolitical tensions, mainland Chinese
companies remain eager to list their shares
abroad as a way to raise capital and lift their
brand visibility. They are now sidestepping the
U.S,, the UK and major EU exchanges by turning
to Switzerland. Following a Switzerland-China
Stock Connect deal signed in July 2022, Chinese
companies raised more money in Zurich than in
New York last year, although the amount — $3
billion — is relatively small. That figure is likely
to increase, however, as dozens of Chinese
companies join the listing pipeline.?

FDI from the EU into China totaled €5.5 billion
between January and June 2022, higher than the
€4.8 billion registered during the same period
in both 2021 and 2020, and up slightly from the
€5.4 billion invested in the first half of 2019. These
figures pale in comparison with EU FDI in the United
States. Also, they are not due to new European firms
entering the Chinese market, they reflect a growing
concentration, both in terms of the companies that
are investing there, the countries they come from
and the sectors in which they operate.”

In terms of countries, Germany leads the way,
accounting for 43% of the total between 2018 and
2021, vs. 34% in the previous decade. According
to the Rhodium Group, Germany, the Netherlands,
the UK, and France made up 87% of European
investment in China over the past four years, up
from 69% in the previous decade.?

European investment in China by sector has
been concentrated in autos, food processing,
pharma, chemicals, and consumer products. It
has also been defined by just a few companies.
According to Rhodium, just four German firms
— BMW, Mercedes, Volkswagen and BASF —
accounted for a third of all European investment
in China by value from 2018 to 2021. The top 10
European investors in China in each of the past
four years made up nearly 80%, on average, of
total European direct investment in the country,
whereas over the previous decade the top 10
European investors in China made up just 49% of
the total European investment value. Barely any
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European companies are investing in the Chinese
service sector, which as of 2020 made up 53% of
the country’s gross domestic product.?®

From January to July 2022, China only recorded
$15 billion worth of inbound M&A transactions,
and in the third quarter of the year inflows
dropped to a 20-year low. If one accounts for
distortions from financial arbitrage and capital
control circumvention, the data suggests that real
economy foreign direct investments in China have
actually been declining since 2020. Even if one
uses the inflated official Chinese statistics, China’s
inward FDI stock has grown at a slower pace than
its overall GDP, and the FDI intensity of China’s
economy is far behind most OECD countries.?

In addition, as we outline elsewhere in this report,
these bustling transatlantic investment lanes are
joined by innovation lanes hosting research and
development flows that are the most intense
between anytwointernational partners. Jobslanes
provide employment for 16 million Europeans and
Americans. And transatlantic digital lanes carry
the vast majority of global digital content. In short,
the commercial highway connecting Europe with
the United States looks less like a two-way road
than a twelve-lane Autobahn, with busier traffic
and fewer speed limits.

Conventional trade statistics also overplay China’s
role and underplay the role of the United States and
Europeinotherways. Forinstance, standard metrics
do not capture the value of intangibles in global
value chains. Intangible assets include intellectual
property, patents, trademarks, copyrights, brand
names, product designs, software, databases, and
certain types of business organization structures.?’
Failure to account for these intangibles in global
supply chains substantially underestimates the
nature and value of developed country exports
and distorts trade balances between developed
and emerging economies.

Extended supply chains have turned trade in goods
into trade in tasks. Companies fragment their
production processes and their services activities
into a number of intermediate tasks, which are
undertaken in many different places to exploit the
specific comparative advantage of each location.
These intermediate or indirect linkages now account
for at least 70% of all global trade flows.?

Global supply chain tasks, in turn, can be
broken down into three types: pre-production;

production; and post-production. Pre-production
tasks include research and development, product
design, and branding. Post-production tasks
include marketing, distribution, and retailing.
Conventional trade measures account for only
one of these tasks: manufacturing production.
They ignore both pre- and post-production, the
two tasks that on average add twice as much
value, and account for more jobs, than production
tasks. Moreover, the firms that specialize in pre-
and post-production also determine where these
tasks take place — and those firms by and large
tend to be in developed economies, including the
United States and in Europe.?®

The concept of trade in factor income basically
adds in what is missing from conventional metrics.
Doing so results in new ways of looking at global
trade flows. To take an example, Apple reaps
59% of its iPhone X’s value added from pre- and
postproduction tasks.3® The least value-added
is derived from its production tasks, which are
located in China. Nonetheless, when those phones
are exported to the United States and Europe,
they are recorded as goods exports from China,
even though most of the value accrues to a U.S.
company. Moreover, Apple’s additional billions in
sales in China do not turn up in U.S. trade statistics.
The trade-in-factor-income approach adds Apple’s
profits from within China to U.S. exports to China,
because, as a recent Asian Development Bank
(ADB)/WTO report puts it, “that is the underlying
economic reality, not the accounting fiction”. Doing
so across all U.S. companies cuts the U.S.-China
goods trade deficit by one-third.>'

Intermediate tasks in global supply chains

Pre-production
(R&D, product
development and
branding

& @
\\@?,

@ Production

Post-production
(marketing, distribution
and retailing)

Intermediate tasks add twice as much value
and account for more jobs than production
tasks.
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For governments, derisking means Evidence is sparse that major economies have

actually “decoupled” from one another. Russia has
seeking ways to both promote trade and been the leading target of Western decoupling
. . efforts over the past year, thanks to Moscow’s
investment and protect core economic invasion of Ukraine. But the results have been

mixed, as we discuss in Chapter 1. China has been
the larger focus of “decoupling” efforts, but there

values. For companies, derisking means are only scattered signs of disentanglement in
some limited technology sectors.

and security interests and human rights

identifying strategies to maintain and

Most countries and companies are not looking

expand commercial ties with China while to cut the cord with China. They are “derisking,”

mitigating supply chain vulnerabilities and not decoupling. For governments, derisking
: : means seeking ways to both promote trade
belng careful not to run afoul Of gl'OWIng and investment and protect core economic

and security interests and human rights values.
For companies, derisking means identifying
strategies to maintain and expand commercial
ties with China while mitigating supply chain
vulnerabilities and being careful not to run afoul
This underscores the importance of intellectual of growing government restrictions.
property as a driver of both supply chains and
investment flows. It also highlights its value as a T he U.S. Protect and Promote
source of income for developed economies such  Agenda
as the United States and Europe: 90% of the value
of firms in the S&P 500 corresponds to intellectual The United States has informally labeled its
property, which contributes twice as much to the approach the “protect and promote” agenda.
value of trade as does physical capital.> The “protect” element of the policy seeks to
impede technological and military advances in
An additional lens through which we can countries of concern, like China, Russia, North
understand the role of the United States and Korea and Iran. Washington’s tools are tougher
European companies in global supply chains is export controls, stricter inbound and outbound
through indirect trade, which is the amount of investmentscreening,and humanrights measures
trade conducted through intermediates instead such as the Uyghur Forced Labor Prevention Act
of a simple direct exchange between two parties.  and forced labor bans in the US-Mexico-Canada
According to the ADB/WTO, Germany, the United Agreement (USMCA). The “promote” strand
States, France and the Netherlands account for seeks to foster innovation and use subsidies
four of the world’s top five indirect exporters. And  and other forms of industrial policy to maintain
while conventional trade statistics portray Chinaas  “as large of a lead as possible” in sectors where
the world’s leading exporter, it ranks third in terms  there is a “national security imperative,” including
of indirect exports. Moreover, its share is falling — semiconductors, quantum computing, artificial
due to rising labor costs and the declining share intelligence, biotechnology and clean energy.®
of trade in China’s economy. At the same time, the
integration of various European and East Asian One key tool in the “protect” agenda is the

government restrictions.

countries in cross-border supply chains is rising. “Entity List” of companies which must apply for
permission to buy goods with potential military
Derisking, not Decoupling uses. The number of firms on this list increased

from 130 in 2018 to 568 in 2022; a quarter of
“Decoupling” has become a favorite buzzword them are Chinese. A second tool, the Foreign
to depict efforts to undo critical dependencies Direct Product Rule (FDPR), restricts sales of
on suspect firms or antagonistic states. The term  items using U.S. technology, even if they are
continues to resonate, yet it is misleading as a designed and manufactured abroad. A third
description of how either countries or companies  tool is investment screening. Scrutiny of inward
are acting in this competitive and turbulent age investment has already been tightened, and
of disruption. “Decoupling” suggests completely the Biden administration is about to unveil
unhooking two connected entities. A closer look measures to promote greater transparency in U.S.
reveals a more nuanced picture. outbound investments, particularly in advanced

technologies, in China.3*
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In August 2020, the Trump administration used the
FDPR to cut Chinese company Huawei off from
American technology. The firm’s revenues plunged
by 29% in 2021 and its smartphones disappeared
from the market altogether. In February 2022 the
Biden administration issued additional FDPRs to cut
off Russia fromall U.S. elements of global technology
supply chains. In October 2022, it followed these
actions with severe FDPR restrictions that blocked
US. firms from shipping high-end microchip
manufacturing equipment to China and making it
easier to crack down on countries that do not follow
suit. Japan and the Netherlands agreed in January
2023 to join the restrictions. As a result, China is
effectively barred from advanced semiconductors.®
In February 2023, US chipmakers were told that
they could only receive money under the CHIPS Act
if they agreed not to expand capacity in China for
a decade, and not to engage in any joint research
or technology licensing effort involving sensitives
technologies with a “foreign entity of concern.

In November 2022, the U.S. Federal
Communications Commission (FCC) barred
Huawei and Chinese tech company ZTE from
selling equipment in the United States — the first
time ever that the FCC has banned electronics
equipment on national security grounds. In
December 2022 the administration added another
three dozen Chinese companies to the Entity List
and applied the FDPR to 21 additional entities.®

These measures are proceeding in tandem with
the “promote” agenda: a $2 trillion overhaul of the
U.S. economy that seeks to do many things at once:
address climate change, boost manufacturing,
curb dependence on China, and revive regions of
the country that had been lagging. It is the largest
set of U.S. industrial policies since the New Deal,
embodied in three major pieces of legislation:
the $1.2 trillion Infrastructure Investment and
Jobs Act; the $280 billion CHIPS and Science
Act; and the Inflation Reduction Act (IRA), which
was valued initially at $396 billion, yet could be
much more, since some of the tax credits it offers
are not capped. The Chips and Science Act has
triggered $200 billion of private investment in U.S.
chipmaking capacity.’ The IRA could spur $17
trillion in public and private investments, according
to Credit Suisse. We discuss the IRA in Chapter 4.

These federal outlays, which are already
reshaping supply chains, are being complemented
by subsidies offered by some individual states.
Georgia, for instance, provided over $3 billion
in financial incentives last year to two carmakers
building electric vehicle factories.®

While the EU and its member states do not use
the phrase “protect and promote” to describe
their derisking agenda, essentially this is also
what they, and the UK, are doing.

The EU’s “protect” agenda is complicated
because member states, not the European
Commission, retain authority over many sensitive
areas, and each tends to address dependency
issues differently. When serious challenges arise,
member states have shown a willingness to act. In
the last year alone European governments spent
€570 billion to shield their own societies from
the energy shocks generated by the war.3 They
guard their prerogatives jealously.

Nevertheless, the EU does have tools at its
disposal. It has long had the ability, if not always the
will, to use trade defense instruments to impose
anti-subsidy and antidumping duties on unfairly
cheap imports. It has imposed a broad range of
export controls on Russia, as we discuss in Chapter
1. Member states have extended the Xinjiang
sanctions they first imposed in March 2021.

In addition, Germany’s Supply Chain Due
Diligence Act, which came into force on January 1,
requires companies to meet extensive obligations
to ensure human rights and environment best
practices in their supply chains. A related,
and even more stringent, EU Supply Chain
Due Diligence Directive will be debated in the
European Parliament this year.

Moreover, at the urging of the Commission, nearly
all member states now have inward investment
screening mechanisms, and some have tightened
the laws they already had, as has the UK. This
year the Commission is looking at ways to screen
outbound investments.

Finally,the EU’s new Foreign Subsidies Regulation,
which comes into force on July 1, 2023, empowers
the Commission to prevent state-subsidized
companies from producing in Europe or bidding
for public procurement contracts there. While the
rule was originally intended with China in mind, it
could negatively affect U.S. companies deemed
to be enjoying state subsidies under the IRA or
related legislation.*®

The EU’s “promote” agenda has centered on
NextGenerationEU, a €806 billion funding pro-
gram to help EU member states recover and
revive from the pandemic. It is the largest stimulus

THE TRANSATLANTIC ECONOMY 2023 - 37



3. Decoupling, Derisking and Diversifying: Rethinking Russia, China and Global Supply Chains

package ever financed in Europe. The funds are
being reinforced by elements of the EU’s long-
term budget, bringing the total of deployable
funds to €2.018 trillion in current prices, to help
create, in the EU’s words, a “greener, more
digital and more resilient” Europe. Elements of
the package have been reshaped in response
to ongoing events, particularly the need to shift
away from energy dependencies on Russia.”
Debates about repurposing the funds have been
reenergized by European concerns over massive
cleantech subsidies being offered by China and
the United States, as we discuss in Chapter 4.

The “promote” agenda also includes the European
Chips Act, which is intended to strengthen
semiconductor value chains within the EU, with
a goal of achieving 20% of worldwide production
capacities. While the Act boasts a budget of more
than €43 billion, it has not yet been approved,
and much of the money is drawn from existing
EU programs, from member states, or assumed
private investments.

Derisking Made in China

The derisking phenomenon is not confined to
the U.S. and Europe. When Beijing announced
its “Made in China 2025” program eight years
ago, it was explicit in its ambition to free China
from dependence on Western technologies
and to direct massive government support to
make the country a world-beater in a number
of critical sectors. It has since adjusted some
aspects of this effort, but the essentials remain.
Beijing also proclaimed a “military-civil fusion
strategy” intended to use technological advances
to align its commercial and defense sectors, and
prioritized the capability to master “choke point”
technologies. China’s current five-year plan
emphasizes industrial strategies to catch up and
lead in critical technology domains. U.S. Secretary
of State Antony Blinken says Beijing’s plan seeks
to make “China less dependent on the world
and the world more dependent on China”.*? The

Even before the pandemic and Russia’s

renewed aggression, many companies had

grown concerned about vulnerabilities and

fragilities that had been accumulating in

their deeply intertwined supply chains.
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European Chamber of Commerce in China adds
that Beijing’s policies are causing China to lose
its “allure,” as many foreign firms reconsider their
China presence.

Corporate Strategies

Even before the pandemic and Russia’s renewed
aggression, many companies had grown
concerned about vulnerabilities and fragilities that
had been accumulating in their deeply intertwined
supply chains. The subsequent conflation of so
many shocks has now led to an across-the-board
rethink of the hyper-globalization model.

Some firms have been forced to divest or divert
production from Russia or China. We address
Russia in Chapter 1. Divesting from China is a
path being chosen by such prominent firms as
Carrefour, Gap, Yahoo, Epic Games and Microsoft-
owned LinkedIn. U.S. computer maker Dell aims
to stop using chips made in China by 2024 and
has told suppliers to significantly reduce the
amount of other “made in China” components.*®
According to the Asian Development Bank, more
than 83% of North American businesses and
about 90% of European firms have announced
plans to relocate at least part of their supply
chains away from China.*

Most firms are simply not coming to China. The
number of greenfield FDI projects in China
announced by foreign investors fell to historic
lows in 2020 and 2021, both in absolute and
relative terms, accelerating a downward spiral that
began in the middle of the last decade. China’s
share of global FDI projects has sunk by a factor
of five over the past two decades, from roughly
15% in 2003 to 3.3% in 2021, behind Poland (3.4%)
and India (3.4%), according to fDi Markets. Twenty
years ago, China attracted one in six FDI projects
announced globally. Now its attracts just one in
33. And these figures are likely to be even lower,
when one considers that 71% of China’s inbound
FDI came from Hong Kong in 2021. A large
portion of those inflows originated from Chinese
companies, bringing into question how “foreign”
such direct investments are.

Greenfield FDI is also becoming more
concentrated, in terms of numbers of firms and
countries. Notably, fDi Markets data shows that
German and Japanese companies have traded
places. In 2010, Japanese companies accounted
for 14.7% of the greenfield FDI market in China;
German firms occupied roughly 8.6%. In 2021,
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Twenty years ago, China attracted one in

six FDI projects announced globally.

German companies were responsible for 14.6%
and Japanese companies for only 8.1%.

From Chains to Webs

Some corporations are adopting separate supply
chain models for the China and non-China
markets. Apple, Yum! Brands, and McDonald’s
are among the companies that have split out their
China business. Many are adopting “China plus
one” or “China plus two” approaches: retaining
existing production facilities in China, but striking
additional supply deals, or setting up additional
manufacturing plants, in other countries.*

Many corporations are shifting from supply
chains to supply webs. They are replacing single-
sourcing of critical components with multiple, and
sometimes geographically diverse, suppliers so
as to prioritize uninterrupted deliveries over just-
in-time efficiencies. By the end of 2022 almost
half of companies had diversified their supplier
base, and less than 15% were relying on “just-in-
time” deliveries.*®

Vietnam has been the biggest beneficiary of this
trend. Half of Google’s newest Pixel phones will be
made in Vietnam this year. Apple is supplementing
its operations in China by producing iPads,
MacBooks, AirPods and smartwatches in Vietnam.
Apple’s many suppliers are following. The results
are impressive: high-tech goods as a share of
Vietnam’s exports hit 42% in 2020, up from 13% in
2010. Vietnam’s economy has more than doubled
in size over the past decade.”’

India is also gaining from corporate diversification
away from China, as multinationals invest not just
in low-cost labor but in higher-end innovation
activities. Between January and October 2022,
India attracted 225 FDI projects in R&D activities
— a third of the global total and as many projects
as the U.S., UK and China combined. Its global
market share of handset production, including
smartphones and feature phones, grew from 9% in
2016 t0 16% in 2021, whereas China’s share, while
still dominant, declined from 74% in 2016 to 67%.
Apple and its suppliers are developing India as
a source of growth and as a strategic production
base, with exports intended for Europe and other
markets.*®

Near-shoring and Friend-shoring
Related to these shifts is a phenomenon dubbed

"near-shoring," "friend-shoring," or “ally-shoring,”
which means production and sourcing/shifting

Now its attracts just one in 33.

supply chains away from geopolitical rivals toward
more politically friendly countries, or to close
allies. U.S. and European officials have publicly
endorsed “friend-shoring” approaches. The
U.S. CHIPS Act includes provisions prioritizing
partnerships with allies as well as guardrails to
weaken commercial ties with China. So does
the U.S. Inflation Reduction Act, although with
significant discriminatory elements, as we discuss
in Chapter 4. The EU’s still-pending Chips Act
also targets “excessive dependencies” and
foresees friend-shoring components such as
“semiconductor international partnerships with
like-minded countries.” Japan, too, has offered
incentive packages to U.S. and European firms
to expand cooperation in tech fields, including
semiconductor production. U.S. and European
labor-abuse laws have been an additional factor
prompting major textile brands to near-shore
closer to home, although China remains a major
production site for most.*®

Semiconductors, fueled by offers of massive
government subsidies, lead the field when
it comes to friend-shoring Intel,
TSMC, and Samsung, the world’s three biggest
chipmakers, have announced commitments to
invest at least $380 billion over the next decade
to build new factories in Japan, Germany, Ireland,
Israel, Japan, South Korea, Taiwan and the United
States. Intel says its goal is to reduce Asia’s share
of its global semiconductor manufacturing from
80% to 50% by the end of the decade, with the
U.S. accounting for 30% and Europe for 20%.5°

initiatives.

Overall, however, friend-shoring initiatives have
yet to progress beyond early-stage efforts. One
attempt is the Minerals Security Partnership
launched in 2022. Its members — Australia,
Canada, the European Commission, Finland,
France, Germany, Japan, South Korea, Sweden,
the UK and the United States — have declared
their intent to form a supply-chain bloc for
critical materials mining through refining to
manufacturing and recycling, based on Western
standards and excluding China, which currently
is central to the production and refining of many
critical materials.”
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Mexico is the new face of nearshoring, as
companies seeking to avoid China tensions
and supply chain disruptions relocate
production facilities closer to, but just outside,
the U.S. market. U.S. investors have put more
money into Mexico than China in each of the
past two years, and Mexico exported 18% more
goods ($455 billion) to the United States in
2022 than it did in 2021. These trends reflect
the deeply intertwined nature of supply chains
across the North American market; roughly
40% of the value of Mexico’s exports to the
U.S. consists of parts and components made
at U.S. factories. This contrasts greatly with
U.S. imports from China, only 4% of which are
U.S.-made.%?

Mexico had failed earlier to capitalize on the
U.S.-China trade conflicts: between 2018
and 2021 the proportion of manufactured
goods exported into the U.S. from Mexico
barely changed, whereas non-Chinese Asian
manufacturers increased their share of U.S.
manufactured goods imports from 12.6% to
17.4%. Now, however, European and Asian
companies are joining U.S. firms to locate
production in Mexico. BMW will invest an
additional €800 million to boost electric
vehicle production in Mexico, which stands
to benefit from its inclusion in U.S. subsidies
under the Inflation Reduction Act. Scores
of Taiwanese and even mainland Chinese
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companies are following trailblazing South
Korean and Japanese companies that have
been using Mexico as a nearshoring base
within the vast market covered by the USMCA
agreement.®®

These moves are refashioning supply chains
within North America. Rather than offloading
containers from Asia at Southern California
ports, more U.S. companies are using Mexico’s
Pacific port of Manzanillo. A significant number
of those containers are then transported to the
Mexican border state of Nuevo Leon, where
their contents are either further processed
or brought across the border to Texas. The
results are striking: since October 2021, the
state of Nuevo Leon has attracted more than
$7 billion in foreign investment — more FDI that
has flowed into China during that period. What
is equally striking is that Chinese companies
have accounted for 30% of those investments,
second only to the United States at 47%.
“Nuevo Leon is having a geopolitical planetary
alignment,” says the state’s governor.>*

These new dynamics also reconfiguring supply
routes within the United States, as more goods
flow to America’s largest inland port of Laredo,
Texas, and from there on to the U.S. Midwest
and East Coast. Previously, Midwest/East
Coast demand accounted for two-thirds of the
shipments out of Southern California ports.
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4. Transatlantic Energy Transformations

Three major shifts are transforming the
transatlantic energy economy. First, the United
States has become a critical energy supplier to
Europe. Second, groundbreaking U.S. and EU
policy initiatives are generating some adjustment
challenges, yet ultimately promise to accelerate
each party’s efforts to address climate change,
supercharge the transition to cleaner energies,
boost competitiveness, and reduce strategic
vulnerabilities. Third, already dense and now
deepening transatlantic linkages among energy
investors, innovators and firms offer substantial
opportunities for North America and Europe
to spearhead the next generation of clean
technologies.

Europe has reduced its dependence on Russian
gas from 40% to 10% in less than one year
Spiking prices have fallen back to pre-war levels.
Europeans used less gas, built up their strategic
reserves, and switched to alternative energy
sources. They benefited from a relatively mild
winter. Critical gaps were filled by a surge in gas
imports from other countries — notably the United
States. U.S. liquefied natural gas (LNG) exporters
supplied more than three-fourths of Europe’s
additional gas needs in the critical months
following the outbreak of the war, and accounted

for more than 50% of Europe’s LNG supplies
for the year as a whole.? More than half of U.S.
global LNG exports went to Europe in 2022. U.S.
exporters shipped roughly 2.5 times more LNG
supplies to Europe in 2022 than in 2021, and 3
times more than they supplied to all of Asia in
2022 (Table 1).

Europe has been slower at weaning itself off
Russian oil, but a package of recent measures —
including price caps on Russian oil and bans on
seaborne imports of Russian crude and refined
petroleum products — could shrink Russian oil
supplies by 90% in 2023. In the meantime, U.S.
crude oil exports to Europe jumped 70% in 2022,
and now account for 12% of Europe’s oil supplies. In
the first six months of 2022 Europe surged ahead
of Asia as the top purchaser of U.S. crude oil 3

U.S. as critical energy supplier
to Europe

g) New policy initiatives to
7/

accelerate green transition and
boost competitiveness

\  substantial opportunities in clean
technology for private sector

U.S. LNG exports to Europe more than doubled in 2022 (U.S. Liquefied Natural Gas Exports in Thousand Cubic

Feet, By Region)
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The Inflation Reduction Act

The U.S. Inflation Reduction Act (IRA) passed by
the U.S. Congress in 2022 is by far the single
biggest climate investment in U.S. history. It puts
the U.S. on a path to roughly 40% emissions
reductions by 2030. It is fueled by $369 billion
in subsidies and tax credits to qualifying parties.
As we discuss in Chapter 3, it is part of an even
larger U.S. effort to position its domestic economy
for a cleaner energy future, to be more globally
competitive, and to mitigate critical materials
dependencies on China and other suppliers. The
IRA could spur $1.7 trillion in public and private
investments, according to Credit Suisse. BCG
forecasts that the IRA could lower global clean-
energy costs by as much as 25% ($120 billion) this
decade.*

European officials have hailed the IRA’s climate
goals yet expressed concerns about the Act’s
discriminatory local content provisions, and
its market-distorting manufacturing subsidies
that might induce European firms to shift their
production to the United States. Such concerns
are amplified by far lower U.S. energy costs. The
U.S. and the EU have established a Task Force to
explore whether the IRA may be implemented in
ways that alleviate EU worries.

Some concerns are being addressed. Used clean
vehicles, which comprise 70% of the market, will
benefit from tax credits and are not subject to local
sourcing requirements. The new implementing
rules also allow subsidies for “commercial clean
vehicles” produced by European and other
foreign carmakers if they are leased and not
purchased, a favored option of U.S. consumers.
Currently half of German electric vehicles in the
United States are leased.®

Discussions continue about batteries. The IRA
stipulates that batteries must meet a gradually
increasing threshold of critical minerals extracted
and processed in countries with “free trade
agreements” with the U.S., beginning at 40% in
2023 and increasing by 10% each year through
2026. Neither the EU nor the UK has a free trade
agreement with the United States. Drawing on
their 2022 Minerals Security Partnership with a
number of other countries, the U.S. and the EU are
advancing critical materials pacts facilitating freer
trade of these materials amongst signatories.
These limited arrangements might qualify the
EU and others as "free trade" partners, without

4. Transatlantic Energy Transformations

requiring congressional approval for formal,

comprehensive Free Trade Agreements.

U.S. carmakers have joined their European
counterparts in their concern about how fast
they will be able to meet the IRA's provisions
that restrict tax credits to new electric vehicles
that do not include battery components or
critical materials coming from “foreign entities of
concern,” including China, which is the source for
many such materials.

Some European carmakers have complained that
their exports could be hit by IRA provisions limiting
tax credits to manufacturers that complete “final
vehicle assembly” in North America. This ignores
the dense transatlantic linkages that underpin the
auto industry. The main European automakers
already conduct “final vehicle assembly” at their
plants in the United States. Volkswagen is the
largest European seller of electric vehicles in the
U.S,, for instance, and it produces its best-selling
model in Chattanooga, Tennessee. Mercedes
produces its electric EQS in Tuscaloosa,
Alabama. Two of BMW’s electric vehicle brands
are produced at its plant in Spartanburg, South
Carolina, which is bigger than its home plant in
Munich.

These activities mean that European exports of
finished electric vehicles to the United States are
quite low. Those that are exported from Europe
face a 2.5% tariff when they enter the U.S., but
that is far lower than the 10% tariff the European
Commission imposes on every U.S. car exported
to the EU. In fact, most European auto-related
exports to the U.S. do not consist of finished
vehicles. They are components shipped from one
part of a European firm based in Europe to its
affiliate in the United States.
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The EU’s Green Subsidies

In February 2023, the European Commission
proposed a Green Deal Industrial Plan for the
Net-Zero Age, accompanied by a Net Zero
Industry Act, as new elements to the EU’s existing
array of measures intended to speed up and
incentivize development of clean technology.
To power the Plan, the Commission wants to
repurpose roughly $250 billion in loans from
the NextGenerationEU pandemic recovery fund
that have not been drawn down. It has proposed
establishing a European Sovereignty Fund to
drive joint investment in specific clean technology
projects. The Commission wants to hone in on a
key set of industries, including the production
of batteries, solar panels, wind turbines, heat-
pumps, electrolyzers and carbon capture usage
and storage as well as related critical raw
materials.® Any potential joint funding could draw
on new funding instruments or an array of existing
industrial policy tools and mechanisms designed
to achieve energy breakthroughs, including
the RePower EU initiative, the cohesion funds,
the large-scale Important Projects of Common
European Interest (IPCEIl), and the Green Deal.

Many EU member states offer additional support
measures. For instance, almost every EU country
subsidizes the purchase of electric vehicles;
Bruegel estimates such support totaled $6.5
billion and averaged about $6,500 per vehicle in
2022 (compared to IRA tax credits of up to $7,500
per vehicle). And while EU rules limit state aid by
member governments as a way to ensure smaller
and poorer states are not swamped by bigger
and richer ones, those limits were loosened for
the pandemic recovery and again after Russia’s
2022 invasion of Ukraine. EU rules are now likely
to be relaxed once more, at least until 2025, in
response to the IRA.

Comparing U.S. and EU Initiatives

Bruegel concludes that EU and U.S. IRA subsidies
for electric vehicles and cleantech manufacturing
are roughly similar in size, and that European
subsidies for renewable energy production are
four times higher than subsidies foreseen by the
IRA (Table 2).
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Clean and Green: Notional U.S. and EU
Subsidies, 2022-2031

Electric vehicle $7,500/vehicle | $6,500/vehicle
purchases
Cleantech $37 billion* $37 billion
manufacturing*
Renewable energy $208 billion $845 billion

subsidies

*excludes national-level state aid except for Important
Projects of Common European Interest. **Congressional
Budget Office estimate. Since these tax credits are not
capped, they could be far higher. Credit Suisse estimates
the total at closer to $250 billion. IRA figures exclude state-
and local-level support and federal programs outside the
IRA. Sources: Bruegel; European Automobile Manufacturer’s
Association; Rhodium Group. Credit Suisse, “US Inflation
Reduction Act: A catalyst for climate action,” Treeprint,
2022; Congressional Budget Office, “Estimated Budgetary
Effect of Public Law 117-169, to Provide for Reconciliation
Pursuant to Title Il of S. Con. Res. 14, https.//www.cbo.gov/
publication/58455.

These figures suggest that Europe’s challenge is
not a lack of financial or state resources, but its
own fragmentation and the legacy effects of its
overreliance on cheap Russian energy. Bruegel
concludes that U.S.-EU differences are less about
the sheer size of their respective efforts and more
about how those initiatives are being rolled out.
It judges IRA clean tech subsidies to be simpler,
faster, and less fragmented than those in Europe,
but argues that some discriminate against
foreign producers, while most EU subsidies do
not. IRA subsidies are focused mainly on mass
deployment of current generation technologies,
whereas EU-level support is more focused on
spurring innovation and new technologies.

Lost in the transatlantic debate about competing
transatlantic subsidies is the challenge posed by
China. As President von der Leyen has said, “The
true pressure, the unleveling of the playing field, is
not our American friends, it's China — with massive
hidden subsidies, with a lot of denial of access
to our companies to the Chinese market and of
course there is strategic shopping towards here, the
European Union.” China invested $546 billion in
the energy transition in 2022, nearly four times the
amount the U.S. spent, according to Bloomberg.®

Going forward, the two parties would do well
to manage those differences that do exist,
avoid subsidy wars, mitigate their respective
critical-material dependencies, and improve
their attractiveness for green investments by
proactively harnessing transatlantic synergies.



Transatlantic investment is not a zero-sum game,
as we demonstrate throughout this book. That
is particularly true regarding the transatlantic
energy economy. U.S. and European firms are
deeply embedded in each other’s fossil-fuel
and renewable energy markets — through trade,

4. Transatlantic Energy Transformations

foreign investment, cross-border financing, and
collaborationin research and development (R&D).°
U.S. companies in Europe have become a driving
force for Europe’s green revolution, accounting
for more than half of the long-term renewable
energy purchase agreements signed in Europe
since 2007 (Table 3). European companies are
the leading source of foreign direct investment
(FDI) in the U.S. energy sector (Table 4).

Top Purchasers of Renewable Energy in Europe, 2008-2021 (Megawatts)

Amazon™*

Total Group
Microsoft Corp*™*
Google LLC*
Norsk Hydro ASA
BASF

Alcoa Corp™
Deutche Bahn
Meta™

Novartis

0 500 1,000

B Wind Solar Hydro

1,500

2,000 2,500 3,000 3,500

**Companies with asterisks are U.S. companies and represented by darker shading of bars.

Europe is the EU plus Norway, Iceland, Switzerland and the UK.
Source: Bloomberg New Energy Finance.
Data as of February 2022.

Global clean
technology
market value
by 2030

4,000 4,500
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The U.S. and EU share both interest and capacity
to accelerate innovative frontier technologies
that can provide abundant, affordable, clean
energy and manufactured goods. The potential is
significant. According to the International Energy
Agency, by 2030 the global clean tech market
will surpass the value of the oil market, rising
from $122 billion to $870 billion.

Transatlantic flows of risk capital are critical to
cleantech innovation. EU investors are tapping
into U.S. innovation and U.S. venture investors are
providing scale-up capital for EU startups. Between
2017 and 2022, U.S. investors participated in
758 EU-based cleantech deals and EU investors
joined 682 U.S.-based cleantech deals, according
to CleanTech Group analysis (Tables 5 and 6). On
average, U.S. and EU companies that received
transatlantic investments reached growth stage,
and received growth funding, faster than those
that did not: 20% faster for EU-based companies;
8% faster for U.S.-based companies (Tables 7
and 8). Deal sizes for EU innovator investment
rounds that included U.S. risk capital were
significantly larger than those that did not involve
a U.S. investor. 31% of EU deals that included
U.S. investors were over $100 million. Only 8% of
EU deals without a U.S. investor were over $100
million (Table 9)."

Top Sources of Inward FDI in U.S. Energy (813 Total Announced Greenfield Projects, July 2011 - June 2021)
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Japan
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China
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Number of projects

Source: SelectUSA, U.S. Department of Commerce.

Data as of August 2021.
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Table 5. U.S. Investment in EU Innovators ($ of Investments Represent Total $ Raised in the Rounds By Innovator)
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8,000 — 154 Deals
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2,000 —
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Source: Cleantech Group analysis.

Table 6. EU Investment in U.S. Innovators ($ of Investments Represent Total $ Raised in the Rounds By Innovator)
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Source: Cleantech Group analysis.
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Average Growth Timeline for EU Companies With and Without U.S. Investments
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VC Investment in EU Innovators: Average Deal Size (2017-2022, $Millions)

140 —
o 31% of EU deals that included

120 — US venture investors were

over $100mn
100 —

Only 8% of deals without
80— a US investor were over

$100mn for growth stage
60 —

40
40 —
30
22
20 — [
10
o— N
Seed Series A Series B Growth

B With U.S. Investor Without U.S. Investor

Source: Cleantech Group.

These figures underscore that transatlantic risk
capital can be deployed successfully by venture
investors to advance clean technologies at the
innovation frontier. However, full transatlantic
potential is being hampered by two major gaps
along the innovation lifecycle.

First, the voices of innovation are absent in
transatlantic policy discussions. There is no place
for cleantech innovators and investors to inform
and exchange views with U.S. and EU officials. As
a result, significant transatlantic R&D synergies
remain untapped. The U.S. and the EU have
separately prioritized R&D focus areas between
now and 2040-2050. Yet CleanTech Group
research reveals that many official priorities and
the actual state of innovation are not fully aligned.
Innovators are ahead of governments in some
areas, and they are exploring other breakthrough
technologies that are not on official radars. Neither
side of the Atlantic alone is likely to develop, fund,
and scale technologies needed to reach net-zero
targets at sufficient speed. The voices of innovators
and investors can help inform R&D priorities and
generate synergies between the U.S. and EU
ecosystems to accelerate innovation, funding and
scale-up to commercialization.

Second, large corporations and other demand
owners that have made net-zero pledges need
access to relevant innovators who have been
accelerated by risk capital, and who are ready
to scale up to meet net-zero targets as fast as

possible. Yet access is fragmented and does
not take advantage of transatlantic innovation or
the potential to scale faster through coordinated
engagement. Easier access to innovation could
increase the pool of potential solutions, and
innovation scaled up on one side of the Atlantic
could quickly spur growth on the other.

These gaps could be addressed, and transatlantic
synergies catalyzed more effectively, if the U.S.
and the EU moved forward on the pledge made
at the June 2021 U.S.-EU Summit to “work towards
a Transatlantic Green Technology Alliance that
would foster cooperation on the development
and deployment of green technologies, as well as
promote markets to scale such technologies.” At
the time, European Commission President Ursula
von der Leyen said the two parties would join forces
to “enable breakthrough technologies and amazing
innovations to be competitive on the market.”"

Almost two years later, little progress has been
made, despite the tremendous potential — and
the urgency — of such an initiative. It's time
for TACTA: a Transatlantic Clean Technology
Alliance.? As a platform for officials, demand
owners, and the investor/innovation community
to share perspectives and identify priorities,
TACTA could highlight and support synergies
among existing EU and U.S. cleantech efforts,
identify and close gaps, and prioritize innovations
that reduce, rather than exacerbate their critical
materials dependencies.
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5. The Digital Drivers of the Transatlantic Economy

The crisis

has sped the
adoption of a
wide range of
digital
technologies by

The Covid-19 pandemic was a digital turbocharger.
It accelerated the adoption of a wide range of
digital technologies by three to four years. The
digital experiences most of us gained are likely to
have a lasting effect on the ways we work, move,
buy, sell, learn and play.

As lockdowns ended, the extraordinary digital
boom subsided. Companies adjusted once more
as people again began to travel and return to
shops, cafes and restaurants. Firms battered by
the pandemic saw their fortunes improve. The
food, travel and hospitality industries began
to recover. Physical stores once again beat
electronic commerce in the United States and
many other countries in 2021 and 2022

Now, in a reversal of fortunes, once thriving
digitally-driven companies are struggling to
survive. Companies previously on hiring sprees
have been forced to shed workers and cut
costs. The combined value of the five biggest
tech companies — Alphabet, Amazon, Apple,
Meta and Microsoft — fell by nearly $3.7 trillion
last year. Global information communication
technology (ICT) spending fell to $4.38 trillion — a
slight contraction of 0.2% from 2021, but a rare
instance of companies deciding to spend less
on digital transformation. Gartner expects ICT
spending to increase 2.4% in 2023, less than half
earlier estimates, as companies face inflationary
pressures, higher interest rates, currency
fluctuations, and weaker consumer and business
spending.?

In most cases, digitally-driven companies are
simply readjusting to post-pandemic realities
and sharpening their focus on opportunities and
challenges to come. Despite major job cuts, most
digitally-driven companies still have more workers
than they did when the pandemic began. The ten
companies announcing the largest layoffs have
only undone about 10% of the jobs they created
during the pandemic.® The ICT sector overall
continues to record net employment gains, and
scores of thousands of jobs remain unfilled.

In short, the digital jet stream may no longer be
stratospheric, but it is still flying high. More data
was generated over the last two years than in the
entirety of human history. By 2025, global data
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creation is projected to grow to more than 180
zettabytes. That’s 180 followed by 21 zeros — over
2 billion times the Internet’s size in 1997. Only
about 2% of that data survives year-to-year. Still,
2% of 180 zettabytes is huge. By 2026, monthly
global data traffic is expected to surge to 780
exabytes — more than three times data usage
rates in 2020. *

Global internet bandwidth has tripled since 2017,
even as growth slowed from a torrid pandemic-
driven surge of 34% in 2020 to a more “normal”
pace of 29% in 20215 Over 5 billion people
typically spend more than 40% of their waking
life online.® More than 2 billion digital payments
are made every day.” This year, 1in 2 companies
will generate more than 40% of their revenues
from digital products and services® GSMA
Intelligence forecasts that 37.4 billion devices will
be connected to the internet by 2030, up from
151 billion in 2021.° The global Internet of Things
(loT) market, valued at $690.3 billion in 2021, is
projected to grow to $1.5 trillion in 2026 and
$1.85 trillion in 2028.%°

Over the next three years, global spending on
digital transformation is forecast to reach $3.4
trillion, with a five-year compound annual growth
rate (CAGR) of 16.3%." The United States is the
largest market for such spending, accounting
for nearly 35% of the worldwide total. Western
Europe is the second largest region, accounting
for nearly a quarter of all spending on digital
transformation.”” The World Economic Forum
estimates that 70% of the new value created in
the whole economy over the next ten years will
be digitally enabled.®

For the transatlantic economy a number of digital
transformations bear watching. In previous
surveys, we have discussed opportunities
for small- and medium-sized enterprises, the
evolution of 3-D printing, the emergence of Web3,
and the promise of the connected factory. Each of
these developments remains significant.

We also discussed the metaverse, which much
popular commentary treats as a fusion of virtual
gaming, social networking, and entertainment.
Substantial additional economic value, however,
is likely to be generated by the “industrial” or
“enterprise” metaverse, a world in which the
distinctions between physical and digital work
environments blend. In that world, nearly any



aspect of work could be performed and tested
digitally before it is done physically. Employees
could train on 3-D virtual replicas of equipment
before using physical tools. Executives could
employ more precise tools to predict what’s next
for their organization. As McKinsey has noted,
this world is still aspirational. But its pathfinder is
already here: digital twinning technology.™

Digital twins are already being employed in
fields ranging from architecture, engineering
and construction, hospitals and medical facilities,
and automobiles to insurance, banking, and
wastewater management. The digital twin market
is forecast to grow from $6.9 billion in 2022 to
$126 billion in 2030."

In our annual surveys, we have also noted the
disruptive potential of digital money. Roller-
coaster cryptocurrency markets hit an all-time
high of $3 trillion in November 2021 before
crashing to half that size in February 2022.
They were further rocked by the implosion of
the TerraUSD stablecoin and the collapse of its
twin coin Luna in May, the failure of crypto hedge
fund Three Arrows Capital in June and Celsius
Network in July, and then the collapse of the FTX
exchange and related crypto funds in November.
The result is a new “crypto ice age”.'®

At the same time, nine out of ten of the world’s
central banks are working to create digital
versions of their own currencies. Some are
already in circulation, such as The Bahamas’
Sand Dollar and Nigeria’s eNaira. China has
been testing a digital renminbi, or e-CNY; India
has launched a digital scheme; the European
Central Bank plans a pilot phase for a “digital
euro” in 2023; and Mexico is slated to launch a
“digital peso” by 2024. The G20 has prioritized
cross-border payments using central bank digital
currencies, and experiments led by the Bank for
International Settlements have shown that such
platforms could lead to faster, cheaper, and more
transparent cross-border payments. The test
now is to scale such experiments to real-world
use, and to address ongoing concerns regarding
privacy, legal uncertainties, and
whether such digital linkages could lead to more
rapid contagion effects in the event of a digital
financial crisis.”

governance,

Given the dollar’s central role in the international
monetary system, prospects for a digital dollar are
central to any consideration of central bank digital
currencies. The U.S. Treasury and the Federal
Reserve have stated that the issue is important,
but not necessarily urgent. “lt's more important
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] Opportunities for SMEs

|Z| Evolution of 3D printing
ol Emergence of Web3
8143

Promise of the connected factory

Development of the metaverse

Digital twinning technology

Digital money and decentralized
finance models

Generative artificial intelligence

to get it right than to be first” says Fed Chairman
Jerome Powell.®

Even as digital transformations envelop all of
these fields, the new digital buzz is all about
generative artificial intelligence (Al), which is
now giving computers the ability to enter realms
once reserved for humans. They can churn out
original prose, images, sounds and even code in
response to human prompts. Open Al's ChatGPT,
Google’s LaMDA and Bard, and Al models such
as Stable Diffusion, DALL-E 2, and GPT-3, to
name a few, promise to open these general-
purpose technologies beyond specially-trained
developers to potentially all users, ushering
in a next new wave of digital transformation
equivalent in impact to the introduction of the
smartphone. Hundreds of start-ups are engaged
in the field, and venture capital is pouring in,
despite the relative digital investment downturn,
and ongoing concerns related to bias, safety, and
mis- and disinformation."

Even as we grapple with the possibilities and
challenges posed by digital transformation,
breakthrough advances in the cognitive and
biological sciences are combining to usher in a
Bio-Cognitive Age, led by pioneering companies
on both sides of the Atlantic.?° Table 1 offers an
updated view of this digital frontier.
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The pandemic was a major accelerant of the
biological revolution. A decade ago, mRNA
vaccines were a dream. In 2020, they changed
the world. BioNTech, Moderna, Merck, and
other companies are already applying mRNA
technology to deal with diseases such as malaria,
tuberculosis, and HIV. In the future, mRNA
drugs could be used for allergies, autoimmune
conditions, individualized cancer therapies,
regenerative medicine, and for a wide variety of
illnesses, from flu and heart disease to yellow
fever and the Zika virus. BioNTech believes that
in 15 years, one-third of all newly approved drugs
will be based on mRNA.?'

Many biotech firms have also been affected by
post-pandemic adjustments. Many face tighter
capital inflows and have had to lay off workers.
Nonetheless, the current stepback is more a
filtering process and course correction than a
seculardownturn. Digital transformations continue
to redefine health in all areas of life. 3D printing
is poised to revolutionize reconstructive surgery,
from knee replacements to new ears. The rapid
advancement of genome-editing techniques
holds much promise for the field of human gene
therapy. Telemedicine, telepresence, and
telesurgery are transforming medical techniques
and generating greater cross-border trade in
healthcare services.?

The Expanding Digital Frontier
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By 2025, 40% of the global datasphere will be
in health — the largest of any sector or industry.
This explosion of genetic and health data — and
increasing abilities to process it — hold significant
potential for scientific and medical achievement
worldwide, assuming the ability to transfer data
across borders, subject to certain privacy and
data protection standards, is not undermined.
The digital health industry is booming, with some
estimates valuing the sector at more than $550
billion by 2027 and 16.5% CAGR.

Biological  breakthroughs are proceeding
alongside, and sometimes interacting with,
cognitive advances, led by the transformation of
software and artificial intelligence. Al technologies
are helping companies supercharge their online
advertising, cut energy costs, predict customer
behaviors, anticipate stock market movements,
improve supply chains, build websites and fill in
tax forms. They are approaching or surpassing
human levels of performance in vision, image and
speech recognition, language translation, skin
cancer classification, breast cancer detection,
and other domains. Over the next few years,
major advances in deep learning and foundation
models will lead to even more impressive Al-
based applications. Over half of European and
U.S. companies have adopted Al applications in
their operations.*

The potential of transatlantic innovation is
underscored by London-based Al company
DeepMind, owned by Google parent Alphabet,
which has used artificial intelligence to predict
the shape of almost every known protein, a
breakthrough that will significantly accelerate the
time required to make biological discoveries.?®
Recent findings show that Al can slash early drug
discovery timelines by four years, and generate
cost savings of 60%.2° BioNTech recently
purchased UK Al start-up InstaDeep to augment
its efforts to use Al to design next-generation
immunotherapies.?’” Al-designed drugs have
entered human testing. The healthcare Al-
powered tools market is expected to exceed $34
billion by 2025.%8

While Al's positive effects could be revolutionary,
it has also generated substantial concern about
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potential risks, ranging from automation of jobs,
violations of privacy, discrimination, and the spread
of fake news, to authoritarian social control and to
autonomous weapons.?® The EU and the United
States have each advanced legislation to address
Al risks. The EU’s Al Act could go into effect in
2024; the U.S. Algorithmic Accountability Act has
yet to pass the Congress. The two parties have
used their Trade and Technology Council (TTC)
to underscore their opposition to Al that does
not respect human rights, and to highlight their
joint concern “that authoritarian governments
are piloting social scoring systems with an aim
to implement social control at scale”3 At the
December 2022 TTC Ministerial meeting, the two
parties issued a first Joint Roadmap on Evaluation
and Measurement Tools for Trustworthy Al and
Risk Management. They are also developing
a pilot project to assess the use of privacy-
enhancing technologies and synthetic data in
health and medicine, and to conduct a joint study
on the impact of Al on the workforce.™

Given data’s peculiar qualities, economists and
governments have struggled to devise quality
metrics to measure the digital economy. Some
recent efforts are relevant to this year’s survey.

First, the U.S. Bureau of Economic Analysis (BEA)
has revised its definition of the digital economy to
include four major types of goods and services:
supportive and enabling infrastructure; electronic
commerce; priced digital services charged to
customers; and the annual budget of U.S. federal
nondefense agencies whose services are directly
related to supporting the digital economy. This
definition begs many questions, including why
the sizable, digitally-intense U.S. defense sector
would be excluded. Nonetheless, based on these
metrics, the BEA estimates that the U.S. digital
economy accounted for $3.70 trillion of gross
output, $2.41 trillion of value added (10.3% of U.S.
GDP), $1.24 trillion of compensation, and 8 million
jobs. Growth of 9.8% in 2021 greatly outpaced
growth in the overall economy of 5.9%, and U.S.
digital economy growth of 5.6% between 2016
and 2021 far exceeded the 1.6% growth of the
overall U.S. real economy.3?

Share of health
in the global
datasphere by
2025
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Table 2. The U.S. Digital Economy: Output and Growth

Current-Dollar Share of Digital Growth, Growth,
Gross Output Economy, 2021 2020-2021 2016-2021
($Billion), 2021
Priced digital services $1,590 4310% 9.8% 4.8%
Supportive orenablinginfrastructure $1170 31.50% 1% 7.2%
E-commerce (B2B and B2C)* $9.42 25.40% 87% 51%
Federal nondefense digital services $0.42 0.01% -0.9% -1.4%
Total Digital Economy $3,700 10.0% 5.6%**

*B2B: Business-to-business. B2C: Business-to-consumer.
**U.S. real economy growth 2016-2021: 1.6%.
Source: U.S. Bureau of Economic Analysis.

The Purpose-Driven Digital Enterprise

A second lens is offered by European venture
capital firm Atomico, which looks more narrowly
at information technology and the manufacture
of computer, electronic and optical products. It
finds that the digital economy (so defined, and
excluding biotech) contributed 8.8% of gross
value added to the U.S. economy, and 6.3% to the
European economy, in 2020.33

Within Europe, of course, countries and regions
are at different stages of digital maturity. Atomico
notes, however, that they all have experienced
a rapid growth in value over the past five years.
Countries like Sweden, Estonia and Finland
are on par with the United States, or close to
achieving the same level of gross-value-added
contribution from the digital economy. The UK,
France, and Germany still capture the greatest

share of total ecosystem value, but other regions
are growing fast. The total value of private and
public tech companies from Central and Eastern
Europe, Atomico notes, has reached more than
$74 billion, having grown almost 5 times since
201734

Moreover, total investment in the European digital
economy reached a record $100 billion in 2021,
and was on track to reach $85 billion in 2022 —
the second highest level ever invested, and more
than 8 times the level invested in 2015. What's
more, investors are sitting on $84 billion worth of
dry powder to deploy, up almost 3 times in the last
five years.*®

A particularly bright light on Europe’s innovation
landscape are purpose-driven digital companies,
which Atomico defines as those trying to

Table 3. Capital invested in purpose-driven digital companies by year and region, 2018-2022*
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40 —
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Capital invested ($Billion)

North America

2018 W 2019

397
231
173 175
71 81 8.4
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Europe

M 2020 W2021 W 2022E

6.9
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*2022 is annualized based on actuals up to October and annualized on the basis of the three months of August to October. Source: Atomico, State of
European Tech 2022, https://stateofeuropeantech.com/l.european-teach-a-new-reality/1.2-tech-motor-for-progress#C1-2-purpose-driven-tech-on-the-

rise-again.
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address at least one of the UN’s 17 Sustainable
Development Goals (SDGs). Over the past five
years, investment in these purpose-driven
companies has increased at a huge scale
globally, but largely in North America and in
Europe. Investments in these companies in North
America, while still high, flagged somewhat in
2022, whereas investor appetite remained strong
in Europe. Capital invested in Europe in these
companies has topped $54 billion since 2018,
and Europe now accounts for over half (51%) of
all investment going into early-stage (up to $20
million) purpose-driven digital companies. This
is far greater than Europe’s 23% share of overall
global investment. For the earliest stages rounds
of less than $5 million, Europe’s share is even
more significant, equating to 69% of all capital

5. The Digital Drivers of the Transatlantic Economy

invested globally. At later stages, Europe’s share
of later-stage rounds of $100 million+ global
investment into purpose-driven tech companies
is 41% — lower, but still significant.

The Digital Economy and Society Index

The European Union takes a different tack. Its
flagship annual assessment, the Digital Economy
and Society Index (DESI), tracks the digital
progress of EU member states according to four
metrics: human capital; connectivity; integration
of digital technology; and digital public services.
Based on this assessment, Finland, Denmark,
the Netherlands and Sweden have the most
advanced digital economies in the EU, followed
by Ireland, Malta and Spain. Romania, Bulgaria
and Greece have the lowest DESI scores.

Table 4. The EU Digital Economy: Comparing Member States
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How Prepared are Europe and the United States
for Digital Transformation?

A global assessment is offered by the 2022
Network Readiness Index, which measures
how prepared countries are to leverage
the opportunities offered by technological
innovation. It does so by looking at the state
of technology infrastructure, the ability of
individuals, businesses, and governments to use
ICT productively, how conducive the national

environment is for a country’s participation in
the network economy, and the economic, social,
and human impact of a country’s participation in
the network economy. Based on these metrics,
Europe and North America represent 8 of the top
10 countries, and 18 of the top 25, when it comes
to technology readiness and adoption (Table 5).
Singapore and South Korea were the lone Asian
countries in the top ten.3¢

Table 5. Top Ten Network-Ready Countries, 2022

United States
Singapore
Sweden
Netherlands
Switzerland
Denmark

Finland

Germany
Republic of Korea

Norway

1 1 2 7 20

2 4 4 10 2
3 8 5 5 1
4 3 14 4 4
5 2 n 12 5
6 1 7 2 7
7 13 6 8 3
8 7 9 14 8
9 14 1 22 13
10 12 12 1 14

Source: Soumitra Dutta and Bruno Lanvin, eds., The Network Readiness Index 2022 (Washington, DC: Portulans Institute, 2022),
https://networkreadinessindex.org.’”

Even though “digital globalization”

evokes the image of a seamless

global marketplace, digital

connections are “thicker” between

some continents and “thinner”

between others — and they are
“thickest” between North America

and Europe.
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Due to these apples-and-oranges approaches,
it is difficult to come up with a clear estimate
of the overall size or value of the transatlantic
digital economy. Our interest in this annual
survey, however, is more on how North America
and Europe connect, rather than on how they
compare. With that in mind, we present five ways
to look at the transatlantic digital economy. These
metrics are not mutually exclusive; they are best
understood as different lenses through which
one can better understand the importance of
transatlantic digital connections.

Together, these five metrics convey one clear
message: even though “digital globalization”
evokes the image of a seamless global
marketplace, digital connections are “thicker”
between some continents and “thinner” between
others — and they are “thickest” between North
America and Europe.

1. Cross-Border Trade and Investment in Digital
Services and Digitally-Enabled Services

Digitalization is changing the scale, scope and
speed of trade. It has lowered shipping and
customs processing times. It offers alternative
means of payment and finance. It has boosted
trade in software design over trade in final
products. It has reduced the cost of creating,
copying and accessing text, video content and
music. The result: trade in data, digital services,
and intellectual property is booming, whereas
trade in many traditional goods and services has
flagged. According to McKinsey, between 2010
and 2019, trade flows linked to knowledge grew
twice as fast as those of traditional goods.®

Digitalization has changed the very nature of trade.
It blurs the distinction between trade in goods
and services. Automakers are now also services
providers; online retailers are also manufacturers.
3D-printing generates products that are a mix of
goods and services. Digitalization has enhanced
our ability to access goods and services without
owning them.®®

The digital economy is dominated by services.
Many services sectors that were once non-
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tradable — because they had to be delivered face-
to-face — have become highly tradable — because
they can now be delivered over long distances.*°

Two metrics offer us a clearer picture of
transatlantic connections in digital services. A
narrow view can be had by looking at cross-border
ICT services, or digital services as shorthand,
which are services used to facilitate information
processing and communication.*' A broader view
can be taken by looking at services that can be,
but are not necessarily, delivered remotely over
ICT networks. These are called digitally-enabled
or digitally-deliverable services: They include
digital services as well as “activities that can be
specified, performed, delivered, evaluated and
consumed electronically.”*? Identifying potentially
ICT-enabled services does not tell us with certainty
whether the services are actually traded digitally.
But the U.S. Commerce Department notes that
“these service categories are the ones in which
digital technologies present the most opportunity
to transform the relationship between buyer and
seller from the traditional in-person delivery mode
to a digital one,” which means a digital transaction
is likely and thus can offer a rough indication of
the potential for digital trade. *

Growth in digitally-deliverable services trade
cushioned the pandemic’s blow to overall services
trade. Global exports of digitally-deliverable
services grew from around $3.3 trillion in 2019
to $3.8 trillion in 2021. This 8.4% growth helped
to offset a sharp 11.8% decline in exports of other
services during this pandemic period. As a result,
overall services trade fell by 3.5%, much less
than would otherwise have happened. Digitally-
deliverable services accounted for about 63% of
global services exports.*

Germany was the top global importer of digital
services in 2021, followed by the United States
and France. Ireland was the top global exporter
of digital services, followed by India and China
(Table 6).

Considering the broader class of digitally-
deliverable services, the United States was the
largest global exporter and importer in 2021
(Table 7). As with digital services, most of the top
10 exporters and importers of digitally-deliverable
services in 2021 were developed countries.
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Table 6. Digital Services Trade: Top Exporters and Importers, 2021

I T T T

1. Ireland

2. India

3. China

4. United States

5. Germany

6. United Kingdom
7. Israel

8. France

9. Singapore

10. Sweden

1977 1. Germany 454
817 2. United States 39.2
770 3. France 26.3
52.8 4. Singapore 25.2
372 5. Japan 24.0
34.0 6. Netherlands 214
24.8 7. United Kingdom 147
21.2 8. Belgium 137
18.2 9. India 13.6
16.9 10. ltaly 12.7

Source: UNCTAD.

Table 7. Digitally-Deliverable Services Trade: Top Exporters and Importers, 2021

T T T T

1. United States

2. United Kingdom
3. Ireland

4. Germany

5. China

6. India

7. Netherlands

8. France

9. Singapore

10. Luxembourg

613.0 1. United States 350.4
3534 2. Ireland 323.8
3161 3. Germany 2125
2422 4. United Kingdom 170.2
194.5 5. Netherlands 165.0
185.2 6. China 164.8
164.2 7. Japan 152.5
163.7 8. France 148.8
148.4 9. Singapore 135.2
125.4 10. Switzerland 122.8

Source: UNCTAD.

Ireland’s high rankings underscore both its
preferred location for many multinational
companies, and its high reliance on digital trade.
Its imports of digitally-deliverable services were
equivalent to 64%, and its exports 63%, of its GDP.

Digitally-enabled services are not just exported
directly, they are used in manufacturing and to
produce goods and services for export. Over
half of digitally-enabled services imported by
the United States from the European Union (EU)
is used to produce U.S. products for export, and
vice versa, thus generating an additional value-
added effect on trade that is not easily captured
in standard metrics.*

In 2021, U.S exports of digital services totaled
$89.4 billion, while U.S. digital services imports
were $51.2 billion, resulting in a trade in a U.S.
digital services trade surplus of $38.2 billion.
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U.S. trade in digitally-deliverable services was
much higher: exports of $613.0 billion and imports
of $350.4 billion. The resulting U.S. digitally-
deliverable trade surplus of $262.6 billion was
$41 billion (18%) more than in 2020.4

The UK was the U.S. top overall trading partner
in digitally-deliverable services, and its largest
source of digitally-deliverable services imports.
Ireland maintained its position as the top recipient
country for U.S. exports of digitally-deliverable
services for the third year in a row. Both countries
also registered the largest increases in both
imports and exports of digitally-deliverable
services with the United States.”’

In terms of world regions, Europe and the U.S.
remain each other’'s main commercial trading
partners in digitally-deliverable services. In
2021, the United States exported $283 billion in



digitally-deliverable services to Europe — more
than double what it exported to the entire Asia-
Pacific region, and more than combined U.S.
exports of digitally-deliverable services to the
Asia-Pacific ($136 billion), Latin America and other
Western Hemisphere ($111 billion), and the Middle
East ($17 billion).

In 2020, the 27 EU member states collectively
exported €1.0 trillion and imported €1.0 trillion
in digitally-enabled services to countries both
inside and outside the EU (See Tables 9 and
10). Excluding intra-EU trade, EU member states
exported €551 billion and imported €594.5 billion
in digitally-enabled services, resulting in a deficit

5. The Digital Drivers of the Transatlantic Economy

Europe and the U.S. remain each other’s
main commercial trading partners in

digitally-deliverable services.

Digitally-enabled services represented 61% of
all EU27 services exports to non-EU27 countries
and 68% of all EU services imports from non-EU
countries.

In 2020, the United States accounted for 22%
of the EU27’s digitally-enabled services exports

of €43.3 billion for these services. to non-EU27 countries, and 34% of EU27

digitally-enabled services imports from non-

Table 8. U.S. Trade in Digitally-Deliverable Services by Major Area, 2021* ($Billions)

300~ 2833

250 —
200 —
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the Middle East

100 —

50— 383
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. |

Latin America Asia and Pacific
and Other Western

Hemisphere

Canada Europe
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*Data for 2021 or latest available.
Source: Bureau of Economic Analysis, Trade in Potentially ICT-Enabled Services Database.
Data as of February 2023.
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Destination of EU Exports of Digitally-Enabled

Services, 2020 (€Billions)

European Union
(27 countries)

Other Europe
(excluding EU27)

United States

Other Americas
(excluding U.S)

Asia and
Oceania

Africa

International
Organizations and
Unallocated

European Union
(27 countries)

Other Europe
(excluding EU27)

United States

Origin of EU Imports of Digitally Enabled Services,
2020 (€Billions)

Other Americas

I 394 (excluding U.S.) - 1074
- s [l
I 16.5 Africa | 6.7

International

23.9 Organizations and 27.9

Unallocated
| | I | | | | | | I | |
0 100 200 300 400 500 0 100 200 300 400 500

Note: Digitally-Enabled Services includes finance; insurance; IP charges; telecommunications, computer, information services; R&D services; professional
and managemet services; architectural, engineering, scientific and other techhnical services; trade-related services; audiovisual services; and other
personal, cultural, and recreational services. Asia includes Middle East countries.
Source: Eurostat. Data as of January 2022.

EU27 countries.”® The United States purchased
€122 billion, according to Eurostat data for
2020, making it the largest country for imports of
EU27 digitally-enabled services exports — ahead
of even the United Kingdom (€121.1 billion). The
entire region of Asia and Oceania imported just
slightly more than the U.S. (€138.1 billion).

In 2020, EU member states imported just
over €10 trillion in digitally-enabled services,
according to Eurostat data. 41% originated from
other EU member states (See Table 10). Another
20% (€204.7 billion) came from the United States,
making it the largest supplier of these services.
The EU imports of these services from the U.S.
were almost double imports from the UK (€114.2
billion).

Table 11 categorizes U.S.-EU digitally-enabled
servicestradeinto sixsectors. Forboth economies,
the most important exports are represented by
digitally-deliverable business, professional and
technical services, which accounted for 40% of
digitally-enabled services exports from the EU to
the United States and 46% of digitally-enabled
services exports from the United States to the
EU in 2021. The second most important category
consists of intellectual property. This usually
comes in the form of royalties and license fees,
most of which are paid on industrial processes
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U.S.-EU Digitally Enabled Services
Trade by Sector, 2021
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and software, underscoring how integral such
transatlantic inputs are to production processes
in each economy. Financial services comprise
the third largest digitally-enabled services export
category.

Digitally-Enabled Services Supplied Through
Foreign Affiliates

The digital economy has transformed the way
trade in both goods and services is conducted
across the Atlantic and around the world. Even
more important, however, is the delivery of digital
services by U.S. and European foreign affiliates
— another indicator reinforcing the importance of
foreign direct investment, rather than trade, as the
major driver of transatlantic commerce.

In 2020, U.S. services supplied by affiliates abroad
were $1.65 trillion, roughly 2.3 times U.S. global
services exports of $726.43 billion. Moreover, half
of all services supplied by U.S. affiliates abroad
are digitally-enabled.*®

Table 12 underscores the relative importance of
digitally-enabled services supplied by affiliates of
U.S. companies located in Europe and affiliates of
European companies in the United States, versus
U.S. and European exports of digitally-enabled
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services. 58% of the $998 billion in services |'|

provided in Europe by U.S. affiliates in 2019 was
200 ?

digitally-enabled. In 2019, U.S. affiliates in Europe
supplied $585.5 billion in digitally-enabled

i i ) Digitally-
services, whereas European affiliates in the enabled
United States supplied $287 billion in digitally-  services
enabled services. Digitally-enabled services  supplied by
supplied by U.S. affiliates in Europe were more ?zf(f)':'g"’;tes

than double U.S. digitally-enabled exports to
Europe, and digitally-enabled services supplied
by European affiliates in the United States were
double European digitally-enabled exports to the
United States.

U.S. in Europe

Europe in
the U.S.
The significant presence of leading U.S. service

and technology leaders in Europe underscores

Europe’s position as the major market for U.S.

digital goods and services. Table 13 underscores

this dynamic. In 2020, Europe accounted for

72% of the $333 billion in total global information

services supplied abroad by U.S. multinational
corporations through their majority-owned foreign

affiliates. This is not surprising given the massive

in-country presence of U.S. firms throughout

Europe, with outward U.S. FDI stock in information
overwhelmingly positioned in Europe. U.S.

overseas direct investment in the “information”

industry in the UK alone, for instance, was almost

Digitally-Enabled Services Trade and Services Supplied through Affiliates* ($Billions)
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Source: U.S. Bureau of Economic Analysis.
Data as of October 2021.
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Table 13. Information Services Supplied Abroad by U.S. Multinational Corporations through their MOFAs ($Millions)

oy 208 | 2u07 | 208 | 2009 | 200 | 2on | 202 | 2o | zore | 2o | 20 | zom | i | 2o | aoeo

Canada 3,595 4140 3971 5996 6,316 7135 7595 7401 8,487 8,342 9161 8,991 9,403 9875 10,301

Europe 67270 7656 85,450 84N17| 96310 10,525 M9123| 120796, 15781 162,409 17505 174,396 200600 | 224,475 238610
France 4,045 3794 4,475 4713| 4,582 5013 4768| 5258 6,085 5,894 5927| 6,265 7036 7904 8,519
Germany 5,260 6,031 6104| 6456 7143 7798 7970/ 10599 12,018 191 1394 12,589 13624 14379 14546
Netherlands 5,925 8152 9,980 8,674 8,719 9313| 10196 oNn7| 12686, 13590, 13,938 16,617| 20,252 19137 21,585
Switzerland 2,871 2,527 3197 3747 4,034 4,419 5,243 4778 (D) 5452 5,435 5,404 5733 8155 7342
United
Kingdom 33512 35711 31479 29906| 24,941 26446| 25996| 23876 30,228| 33512 35854| 37684 38426 54173 55598

Latin America

and Other

Western 7255| 10,845 13065 13798 17578| 20,943 21,887 21751 22,457, 20672| 20320, 21698 23822 23575 19657

Hemisphere

Australia 5722 6,365 6,369 5961 6852 6,960 BSI58] 7735 7045 6,266 6,431 7018 8349 12,267 13214

Japan 3,447 ()] 6,224 7356 4575/ 4828 5204 5,807 7796 7821 NM252 9,856 n4e6| 12,862 14,273

China n/a n/a n/a 1,252 1633 1627 1,581 1656 3,016 2,675 2726| 3250, 3620 4,475 4,070

Other

Asia-Pacific,

Middle East 5,217 D) D) 7623| 8582 10320/ M663| 14,226/ 33461 36,891 36,293| 30498 32,363 31441 32,841

and African

Countries

TOTAL 92,507 (D) (D) 126,603 141,846 162,338| 172,583 179,372 240,073 245,076 261,288 255707 289573 318,970 332,966

MOFA: Majority-owned foreign affiliate.
(D) indicates that the data in the cell have been suppressed to avoid disclosure of data of individual companies.
Source: Bureau of Economic Analysis.
Data as of February 2023.

double U.S. information industry investment in the
entire Western Hemisphere outside the United
States, and almost 14 times such investment in
China. Equivalent U.S. investment in Germany
was 3.6 times more than in China.

Jobs in the App Economy

Digitally-enabled services have catalyzed the
growth of the App Economy on both sides of the
Atlantic. During the pandemic the App Economy
was critical as individuals and companies
suddenly had to turn to the digital world for
work, school, shopping and communications.
App developers responded to these unexpected
needs by launching over 2 million new apps in
2021alone.®® Even as the pandemic subsides, the
App Economy remains vibrant.

The Progressive Policy Institute (PPI) estimates
that as of January 2022 Europe had generated
3.034 million App Economy jobs, a 28% rise over
three years.”" App Economy employment in the
United States totaled 2.378 million, up 14% since
April 2019.52 Those are important figures, but not
overwhelming in terms of overall employment
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on either side of the Atlantic. Yet PPl points to
the App Economy’s outsized contribution to job
growth since Apple opened the first App Store in
July 2008. For example, from July 2008 to early
2022 the U.S. nonfarm economy added roughly
13 million jobs, while the App Economy generated
2.564 million jobs — about 20% of nonfarm job
growth since its inception.>® And as other parts of
the economy have stumbled, the App Economy
keeps on going. According to Statista, total
revenue in the App market reached $430.90
billion in 2022, and is slated to grow to $614.40
billion by 2026.5

Table 14 shows App Economy jobs in Europe and
the United States. Roughly half of Europe’s App
Economy jobs are in just three countries — the
UK, Germany, and France — although the smaller
Nordic countries and Switzerland are relatively
“app intensive,” in terms of App Economy jobs as a
percentage of all jobs in the country. App Economy
jobs in the United States are less concentrated,
despite anecdotes about the overwhelming
importance of Silicon Valley. California still leads
other U.S. states in terms of App Economy jobs,
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Table 14. App Economy Jobs: Top 30 European Countries and U.S. States

Job Share of Jobs Share of U.S.
(Thousands) European App (Thousands) App Economy
Economy Jobs Jobs
T S N I

United Kingdom 18.4 California 15.9
Germany 504 16.6 Texas 239 9.3
France 484 16.0 Washington 137 53
Netherlands 267 8.8 New York 136 53
Spain 159 52 Florida 129 5.0
Sweden 134 4.4 Pennsylvania 14 4.4
Italy 127 41 lllinois 90 35
Poland 121 4.0 Virginia 83 32
Finland 7 2.3 Georgia 81 3.2
Switzerland 68 2.2 Massachusetts 81 32
Portugal 57 1.9 Colorado 75 2.9
Denmark 54 1.8 Ohio 74 29
Norway 53 17 North Carolina 74 2.9
Czech Republic 52 17 New Jersey 69 27
Belgium 43 14 Minnesota 62 2.4
Romania 35 1.2 Michigan 52 2.0
Austria 33 11 Maryland 52 20
Hungary 31 1.0 Oregon 44 17
Ireland 31 1.0 Missouri 44 17
Greece 19 01 Tennessee 43 17
Luxembourg 5 0.0 Arizona 40 1.6
Remaining 9* 128 4.2 Indiana 35 1.4
Wisconsin 35 1.4
Utah 28 1
Remaining 21 339 13.2

Total 30 countries 3,034 Total 50 states 2,564

As of December 2021. *Includes estimates for Bulgaria, Croatia, Cyprus, Estonia, Latvia, Lithuania, Malta, Slovakia, and Slovenia. **20 states

plus the District of Columbia. Sources: Michael Mandel, “Europe App Economy Update 2021,” Progressive Policy Institute, May 25, 2022, https://
www.progressivepolicy.org/blogs/europe-app-economy-update-2021/; Michael Mandel and Jordan Shapiro, “US App Economy Update 2021,”
Progressive Policy Institute, May 25, 2022, https://www.progressivepolicy.org/wp-content/uploads/2022/05/PP|_US-App-Economy-Update-2022_
V4.pdf. Data: ILO, Eurostat, Indeed, PPI.

but its lead is diminishing. The Golden State,
which accounts for 12% of the U.S. population,
accounted for 15.9% of U.S. App Economy jobs in
2022, down from 29% in 2012. New York, lllinois,
and Massachusetts have also lost share, whereas
states such as Texas, Washington, Florida and
Pennsylvania have all gained. Some smaller U.S.
states like Colorado, Minnesota, Maryland and
Oregon are also relatively “app intensive”.
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2. E-Commerce

Electronic commerce (e-commerce), which
usually refers to transactions in which goods or
services are ordered over a computer network
(e.g., over the Internet), offers a second window
into transatlantic digital connections.®® Here
again we run into some definitional and data
challenges. Most estimates of e-commerce do not
distinguish whether such commerce is domestic
or international. Many metrics do not make it clear
whether they cover all modes of e-commerce
or only the leading indicators of business-to-
business (B2B) and business-to-consumer (B2C)
e-commerce. Finally, there are no official data
on the value of cross-border e-commerce sales
broken down by mode; official statistics on
e-commerce are sparse and usually based on
surveys rather than on real data.%®

Nevertheless, we can evaluate and compare
many different estimates and surveys that have
been conducted. According to UNCTAD, global
e-commerce was worth $26.7 trillion globally
in 2020 — equivalent to 30% of global gross
domestic product.®”

When most people hear the term ‘e-commerce;
they think of consumers buying things from
businesses via websites, social networks,
crowdsourcing platforms, or mobile apps.

These business-to-consumer transactions
(B2C), however, pale in comparison to business-
to-business (B2B) e-commerce. In 2022 B2B
e-commerce was estimated to exceed $22
trillion and account for the vast majority of
global e-commerce.%® By 2028 the global B2B
e-commerce market is slated to reach a value of
$25.65 trillion, over three times more than the
B2C market, which is expected to total $7.65
trillion.>® B2B e-commerce sales were estimated
to total $1.67 trillion in the United States and $1.33
trillion in Europe in 2022, and are projected to
reach $2.25 trillion and $1.8 trillion, respectively,
in 2025.%°

While B2B e-commerce accounts for the bulk
of global e-commerce, most B2B e-commerce
does not cross a border. Most B2B e-commerce
users are manufacturers or wholesalers who
are dependent on physically moving goods,
and often heavy freight; the lack of freight
digitalization ultimately poses a barrier to cross-
border B2B e-commerce. The sheer volume
of B2B e-commerce, however, means it still is
the most important component of cross-border
e-commerce sales.%'

Including all types of e-commerce, the United
States was the top market in the world in the
pre-pandemic year of 2019, for which there is
the latest comparable data. U.S. online sales

Table 15. Top 10 Countries by E-Commerce Sales

Economy Total As % of GDP B2B % of all B2C
($Billion) ($Billion) e-commerce ($Billion)
1 45

United States 9,580 8,319 87 1,261
2 Japan 3,416 67 3,238 95 178
3 China 2,604 18 1,065 41 1,539
4 Korea (Rep.) 1,302 79 1187 91 15
5 United Kingdom 885 31 633 72 251
6 France 785 29 669 85 16
7 Germany 524 14 413 79 m
8 Italy 431 22 396 92 35
9 Australia 347 25 325 94 21
10 Spain 344 25 280 81 64

Top 10 Total 20,218 36 16,526 82 3,691

World 26,673 30 21,803 4,870

Source: UNCTAD. Data for 2019, latest available. B2B: Business-to-Business. B2C: Business-to-Consumer.
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Cross-Border B2C Sales of Top Ten Merchandise Exporters

1 China 105
2 United States 90
3 United Kingdom 38
4 Hong Kong 35
5 Japan 23
6 Germany 16
7 France 12
8 Italy
9 Korea (Rep.)
10 Netherlands 1
Top 10 Total 882,
World 440

4.2
55
8.2
6.2
3.3

11
22
0.9
0.9
0.2
3.4
223

Source: UNCTAD. Data for 2019, latest available B2C: Business-to-Consumer.

there were 2.8 times higher than in Japan and
3.7 times higher than in China. North America
and Europe accounted for six of the top 10
e-commerce countries (Table 15). China’s large
B2C e-commerce market reflects its billion-plus
population. China is underweight, however, when
it comes to B2B e-commerce.

When it comes to cross-border B2C e-commerce
sales, China and the United States led in terms
of total value, while the UK led in terms of B2C
e-commerce as a share of overall goods exports
(Table 16).52

Cross-border e-commerce revenues (excluding
travel) in Europe reached €171 billion in 2021,
an increase of 17% compared to 2020. Among
16 prominent European ecommerce markets,
25.5% of total B2C turnover was cross-border in
2020, for which there is the latest comparable
data. Cross-border turnover accounted for 35%
or more of total ecommerce turnover for Austria,
Denmark, Finland, Ireland, Luxembourg, Norway,
Portugal and Switzerland.®?

One likely effect of Brexit, with its accompanying
cross-border complications related to
tax provisions, import duties, and logistics
adjustments, was that UK cross-border B2C
e-commerce sales dropped by 12% in 2021, falling
to €29 billion from €33 billion in 2020. The UK lost
its traditional position to Germany as Europe’s top
cross-border B2C e-commerce country. Whereas
UK retailers accounted for one of every five of
the top 500 European cross-border e-commerce
companies in 2020, they accounted for only one
in 68 in 2021 — a decline of 32%.54

new

3. The Platform Economy

Platform companies that connect individuals
and companies directly to each other to trade
products and services continue to reshape the
U.S. and European economies, as well as the
commercial connections between them. Platforms
have swiftly become a prominent business model
in the transatlantic and global economy, both by
matching supply and demand in real time and at
unprecedented scale, and by connecting code
and content producers to develop applications
and software such as operating systems or
technology standards.®® Platform models have
risen so quickly over the past two decades that
by 2019, platform companies accounted for 7
of the 10 most valuable global firms.®® By 2025,
platform models are projected to expand to
around $60 trillion, or nearly one-third of all global
commerce.®’

Size matters in the platform economy. The biggest
are U.S. companies, which account for about
two-thirds of the global platform economy. Next
come Chinese companies. European platform
companies on average are markedly smaller than
their U.S. and Chinese counterparts, and together
represent only 3% of global market value (Table
17).
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Table 17. Geographical Distribution of the Top Global Platforms. Based on MarketCap/last-known venture round valuation.
(December 2021)

America

Microsoft

(CHWi Alphabet
Sales-
force ‘

Sn G @6

Airbnb Doordash Grainger Match Pinterest Splunk Twitter
Alteryx Dropbox Grubhub MercadolLibre ~ Roblox Square Uber
Booking Ebay Instacart Opendoor Roku Stripe Wish
Carvana Etsy Intuit Palantir Slack Teladoc Zillow
Chegg Expedia Lyft Peloton Snap Twilio

Europe Asia-Pacific

Adyen Edenred Spotify
Auto1 Hellofresh Just Eat T.
Checkout Farfetch Yandex

Delivery Hero  Klarna

o
Baidu JD Digits Ola Tokopedia
. Beike Kakao oYO Trip.com
Africa Bilibili Kuaishou Paytm VipShop
BYJU Lufax Pinduoduo WeBank
Chehaoduo Manbang PindAn Health  WeDoctor
Coupang Meicai Rakuten Weibo
N Dada Nexus Meituan Rea YonYou
aspers Prosus Didi Chuxing Mercari Sea Group Yuanfudao
Go-Jek Naver Seek
Grab Netease Sensetime
Share !n toial value, 67 32 29
by region (%) America Europe Africa Asia-Pacific
Number of top 100 " 21 e
platforms, by region
America Europe Africa Asia-Pacific

Source: Holger Schmidt, available at www.netzoekonom.de/vortraege/#tab-id-1(data as of May 2021).
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The dramatic rise of U.S. and Chinese platform
companies has generated considerable concern
among Europeans that they may be missing out
on a major economic transformation. Europe
certainly faces some challenges. However, size
is not everything. Platform economics have
rewarded entrepreneurship and the adoption of
new business models. Those who can develop
both their digital and their entrepreneurial
ecosystems stand to profit greatly from the
platform revolution. The Digital Platform Economy
Index, which draws on 112 indicators that integrate
digital and entrepreneurial ecosystems gauges,
goes beyond size to offer a more differentiated
view of digital platform-based ecosystem
performance (Table 18).

According to this Index, North American and
European countries account for 9 of the top 10,
and 17 of the top 20, countries when it comes to
combined digital and entrepreneurial ecosystem
development. China’s brand of state-driven

5. The Digital Drivers of the Transatlantic Economy

capitalism ranks highly in terms of building
digital ecosystems, but lags behind the leaders
when it comes to digital entrepreneurship.5®
The leading countries not only host digital
multi-sided platforms, they rank highly in terms
of digital technology entrepreneurship, digital
infrastructure governance, and “digital user
citizenship”.

In the end, it is Europe’s larger ecosystem
that is likely to shape its future in the platform
economy. This underscores the importance
of a true European Single Market, including
a more integrated Digital Single Market, that
would transcend fragmentation of languages,
consumer preferences, rules and regulations to
facilitate cross-border research, development
and commercialization that could introduce new
technologies and fresh business models to reach
the kind of scale that platform companies have
achieved in the large continental markets of the
United States or China.®®

Table 18. Top 20 Countries in the Digital Platform Economy Index

Rankings

Overall Multi-Sided Platforms Digital Technology Digital Infrastructure Digital User
Entrepreneurship Governance Citizenship
1 1 2 6

1. United States

2. United Kingdom 3 3 4
3. Netherlands 2 4 1
4. Canada 5 5) 6
5. Sweden 4 6 5
6. Switzerland © 2 8
7. Norway 6 12 3
8. Denmark 7 " 9
9. Australia 10 18 7
10. Finland n 8 n
1. Ireland 14 17
12. Luxembourg 17 14 10
13. New Zealand 8 23 14
14. Germany 23 13 12
15. France 16 9 15
16. Iceland 13 10 16
17. Belgium 15 17 18
18. Estonia 22 21 19
19. Hong Kong 20 19 13
20. Austria 28 20 21

w NN D

00

Source: Zoltan J. Acs, LdszI6 Szerb, Abraham K. Song, Eva Komldsi, Esteban Lafuente, The Digital Platform Economy Index 2020, Global

Entrepreneurship and Development Institute, December 2020, https.//thegedi.org/wp-content/uploads/2020/12/DPE-2020-Report-Final.pdf.
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Transatlantic data flows account for more

than half of Europe’s data flows and about

half of U.S. data flows globally.

EU-based firms
transferring
data to and
from the U.S.
(2020)

Over 90%

4. Cross-Border Data Flows

Another lens through which we can better
understand transatlantic digital connections is to
appreciate the role of cross-border data flows,
which not only contribute more to global growth
than trade in goods, they underpin and enable
virtually every other kind of cross-border flow.”°

Transatlantic data flows are critical to enabling the
$71 trillion EU-U.S. economic relationship. They
account for more than half of Europe’s d