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Engineering An Ecosystem
Lessons From China's 24-Year Roadmap For

(44 ’\ 1 ade in China (EF'f-EUﬁ)" became
popular in the 1990s as China became

the world's manufacturing hub for lower-

value and lower-tech consumer products. The
affordability of “Made in China” goods has also
made the phrase a stereotype for lousy quality.

«CHINA SURPASSED GERMANY
S THE WORLD’S LARGEST

But in 2024, China redefined “Made In China”
by rapidly overtaking competing countries
in the electric vehicle (EV) industry. China
surpassed Germany as the world’s largest
automobile manufacturer through EVs, with
Chinese EVs representing 60% of total EV

production worldwide.!

More shockingly, 2024 marks only the second
year since China first transitioned from a net

automobile importer to an exporter (see Figure 1).

Is China’s EV success a one-off? Or can its

automotive strategy be replicated in other sectors?

EVs represent just one success story within
China’s high-tech

uncovering China’s EV roadmap, we explore how

broader ecosystem. By

a government-influenced tech ecosystem can rival

America’s tech giants.
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THREE STEPS OF CHINA'S EV ROADMAP

Chinese EV ascendancy did nothappen by accident,
however. EVs are one successful product resulting

from China’s three-step industrial strategy.”

The first step is technology transfer, more
formally known as market share in exchange
for technology (TTiH¥RIEAN). In particular,
technology transfer has been key for China’s
traditional auto sector. Neatly 70 joint ventures
with foreign car companies were formed in the
1980s, allowing foreign companies to access the
Chinese consumer base in exchange for training

Chinese engineers.” Fast forward to 2018, and

g2 \WWORLD EV ENGINE:

m China EU mUS.

10 1 12 13

WORLD EV CAR SALES BY REGION

Rest Of The World

Tesla's establishment of its first overseas factory
in Shanghai allowed Chinese EV production
know-how to leapfrog ahead. Tesla received
generous government subsidies in exchange for
knowledge of Tesla's EV manufacturing model
and technology, such as the “Giga press,” a

special casting machine for EV parts.

The second step is adaptation or a top-down-
driven strategy for devoting resources to the newly
acquired technology. Led by China’s Minister
of Technology and Science, Wan Gang (),
China invested around 100 billion renminbi (or

14 billion U.S. dollars) in EV and EV battery
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companies from 2007 to 2019, accounting for
one-third of overall sales during the same period.
Subsidies ranged from sales tax exemptions to
public transportation projects (Did You Know?
Box: Buy EVs Or Wave Bye-Bye on page 4). The
Chinese government also heavily incentivized
extensive research in battery technology, which
became the key to Chinese EV success (more on

this later).

The third and final step is “going global” (EH Z).
After Chinese companies had mastered foreign
technologies and improved upon them to exercise
their cost advantage, they first replaced foreign
firms domestically, then advanced to penetrating
foreign markets. Evidently, from 2017 to 2024,
the share of foreign automaker sales in China
dwindled from 70% to 40%, whereas domestic
EV car sales in China grew at an average annual
rate of 60% during the same period.* Chinese
EVs now comprise over 60% of total world EV
sales (see Figure 2 on page 1)

THE FORMULA BEHIND THE PRICE TAG

A key characteristic that has allowed Chinese
EVs to “go global” is their low price.

EVEN AT A100% PREMIUM

VIS STILL10% CHEAPER
IN GERMANY THAN A

OLKSWAGEN EV WITH
IMILAR FEATURES.»

On average, EVs are 33% cheaper than
conventional cars in China, whereas EVs are at
least 40% more expensive than traditional cars
in the U.S. and Europe (see Figure 3). Further,
even at a 100% premium, an imported Chinese

BYD EV is still 10% cheaper in Germany than

fg+. THE EV ASSEMBLY LINE:

a domestically produced Volkswagen EV with

similar features.® No wonder the EU has already

slapped tariffs on Chinese EVs!”

- «“AVERAGE LABOR COSTS HAVE
INCREASED BY 60% IN CHINA
IN THE PAST SEVEN YEARS

EVs HAS DECREASED BY 50%
'OVER THE SAME PERIOD.»

So, how exactly did Chinese EVs get so cheap?
Not through lower labor costs—average labor
costs have increased by 60% in China in the past
seven years, but the average price of EVs has

decreased by 50% over the same period.

The abovementioned technology transfers are
just part of the reason, but the key behind the
EV price tag is cheaper batteries and China’s
domination of the entire EV manufacturing

supply chain.

First, Chinais aleading producer of cost-effective
lithium iron phosphate (LFP) batteries, which
have lower energy capacities than the more

widely used lithium nickel manganese cobalt

(NMC) batteries.

However, after a decade of research, Chinese
producers began using a cell-to-pack technology
to improve the energy density of LFPs while
maintaining lower costs. Over the past decade,
LEP battery costs have decreased by 82%, and
in 2023, LFP batteries accounted for more than
40% of the global battery demand.®

Second, China became a dominant player in all
manufacturing stages of EVs, amplifying cost
synergies. Aside from supplying over 90% of
battery production, China dominates the market
in graphite mining and has hefty investments in

African lithium mines and Indonesian nickel

PRODUCTION CAPACITY BY CHINA VERSUS REST OF THE WORLD

Mining
60% -
e
©
=
(%]
40% o
20% -
0%
Li Ni Co Gr

m China = Rest Of The World

Material Processing

Li Ni Co Gr

Cathode  Anode Battery EV

Source: International Energy Agency
Li = Lithium, Ni = Nickel, Co = Cobalt, Gr = Graphite




Payden&Rygel

5. MADE, NO, INVENTED IN CHINA?
CHINA'S PATENT COOPERATION TREATY (PCT) GRANTS IN VARIOUS TECHNOLOGIES
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producers. China also has the largest global
market share in raw material processing for
critical metals used in EV battery production,
including lithium, nickel, cobalt, and graphite
(see Figure 4 on page 2).

"MULTI-TECH"-ING WITH EVs

Lest you think EVs are Chinas one-off

breakthrough, it's just one of many within

«LEST YOU THINK EV:

AN ENTIRE ECOSYSTEM

China’s constellation of tech firms forming an

entire ecosystem.

Most of China’s tech giants have embraced
multiple frontier technologies simultaneously
to exploit their underlying similarities. Perhaps
as a result, Chinese companies have rapidly
accelerated innovations in various traditional
and front-end technologies in recent years

(see Figure 5).

Large phone manufacturers in China, such as
Xiaomi (/J\K) and Huawei (489), also produce
EVs. Phone makers have a natural advantage
when it comes to developing the user interface
hardware (such as touch screens) used in EVs
and integrating them with the internet and,

eventually, with other cars.”

Manufacturing EVs also unleashed autonomous
driving technology. Baidu (BE), the “Google”
of China, released its first robotaxi, Apollo Go,

in 2022 (Does it remind you of Waymo, the
self-driving car owned by Alphabet? See our
Waymo article in Vol 4, 2024 PoV). The latest
Apollo Go model, released in May 2024, is five
times cheaper than producing a Waymo in the
U.S., and Baidu has already deployed hundreds

of them in China.l*

NAVIGATING THE FUTURE

EV technology is also paving the way for new

technological frontiers.

For example, EV manufacturing companies
like Li Auto (BEFBJS %) and XPeng (/J\ISS
%) have invested heavily in robotics. Perception
and interaction sensors, algorithms, and lidar
cameras are all key inputs to industrial (and
humanoid) robotics. The same supply chain
domination used for EVs thus gave China a

headstart in robotics, as China also controls
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63% of the key companies in the global supply

chain for humanoid-robot components.'?

China’s

information and communicationinfrastructure

Moreover, Huawei, primary
provider, is also developing drones. Huawei
was already producing the key inputs to drone
manufacturing: batteries and drone parts.
With its advantage in network-providing
infrastructure, Huawei has now begun low-
altitude commercial drone deliveries, a feat
Amazon has also started to employ, but only in

a few localities (partly due to safety regulations

in the U.S.).

We can go down the list, but you get the
gist. “Multi-teching” is not only a U.S. tech

giant phenomenon!

CAN HISTORY REPEAT ITSELF?

As China expands its manufacturing scope to
frontier technologies beyond EVs, artificial
intelligence (AI) and semiconductors are at
the center of investors focus. But, with the
U.S. currently leading the way, the common

perception is that China won't be able to catch up
as it did with EVs.

All might not be lost, though. As with the story
of EVs, despite its limited ability to manufacture
cutting-edge chips, China has published as
many notable large language models (LLMs) as
the U.S. (see Figure 6 on page 3).
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DID YOU KNOW?

BUY EVs OR WAVE BYE-BYE
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Teslas. The current Chinese tax rebate of 12,800 yuan per vehicle is equivalent to an average
10% discount. Moreover, in large Chinese cities, purchasers of internal combustion cars have
to enter a lottery to get a license plate. While the lottery process will prioritize households with
more children, internal combustion vehicles could still be subjected to road space rationing. In
contrast, “green” license plates for EV users are ready upon purchase. On top of being legally
able to drive the car on the road, artificially depressed electricity prices at charging ports are a
bonus. Sounds like a case of buy EVs or wave Bye-Bye!
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ABOUT PAYDEN & RYGEL

With $165 billion under management, Payden & Rygel is one of the largest privately-owned global investment advisers focused on the active
management of fixed income and equity portfolios. Payden & Rygel provides a full range of investment strategies and solutions to investors around
the global including Central Banks, Pension Funds, Insurance Companies, Private Banks, and Foundations. Independent and privately-owned, Payden
is headquartered in Los Angeles and has offices in Boston, London, and Milan.

This material reflects the firm's current opinion and is subject to change without notice. Sources for the material contained herein are deemed reliable but
cannot be quaranteed. This material is for illustrative purposes only and does not constitute investment advice or an offer to sell or buy any security. Past
performance is no guarantee of future results. Point of View articles may not be reprinted without permission. We welcome your comments and feedback at
editor@payden.com.

* For more information and to obtain a prospectus or summary prospectus, visit payden.com or call 800 572-9336. Before investing, investors should carefully
read and consider investment objectives, risks, charges, expenses and other important information about the Fund, which is contained in these documents.

**An investment in the money market Fund is not insured or quaranteed by the Federal Deposit Insurance Corporation or any other government agency.
Although the Fund seeks to preserve the value of your investment at $1.00 per share, it is possible to lose money by investing in the Fund. The Fund’s
sponsor has no legal obligation to provide financial support to the Fund, and you should not expect that the sponsor will provide financial support to the
Fund at any time. The Paydenfunds are distributed through Payden & Rygel Distributors, member FINRA.





