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Lernen in der zukunft*



Rechenkosten und 
leistung

In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the U.S. No assurance can be given 
that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical models which may prove to be incorrect. Past 
performance is not indicative of future returns. Performance refers to a nominal value based on price gains/losses and does not take into account inflation. Inflation will 
have a negative impact on the purchasing power of this nominal monetary value. Depending on the current level of inflation, this may lead to a real loss in value, 
even if the nominal performance of the investment is positive. Investments come with risk. The value of an investment can fall as well as rise and you might not get back 
the amount originally invested at any point in time. Your capital may be at risk.

6

Figure 1: Improving computational power and computing costs

Figure 2: Rising data volume and number of IoT devices

Source: J. C. McCallum, K. Rupp. Data as of 2022. 

Source: Microprocessor Trend Data, TOP500 SCDB. Data as of 2022.
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169 Zettabytes

Sharp falls in the cost of SSD storage and 
memory (down 92% and 43% USD per 
terabyte respectively during the last 
decade) are examples of this 

The number of transistors on a single 
microprocessor now averages around 
60bn – compared to just over 2,000 five 
decades ago Whereas the quantity of 
transistors has increased substantially, the 
size of semiconductors has shrunk 
considerably since 1971, falling from 
10,000 nm to a negligible 3 nm by 
2022.Miniaturisation has allowed the 
development of smaller and more 
powerful devices, which has enabled the 
creation of new applications and services. 



Wie gehabt
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Top VCs are aggressively pursuing opportunities in Generative AI
The Most Active US based VCs… …have made over 200 investments in Generative AI since 2017

Although ~66% of Generative AI companies have not raised a Series A round, we have already seen 13 reach unicorn status ($B)

$29.0 

$4.4 $2.0 $2.0 $1.8 $1.5 $1.5 $1.2 $1.2 $1.0 $1.0 $1.0 $1.0 

The average time for these companies to reach unicorn status is ~3.5 years. The average amongst all other unicorns is ~7 years.

~50% greater than the rest of the unicorns combined Valuation ($B)



Trotz effizienz mehr bedarf
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US power demand growth expanding to levels not seen in decades 

Over the last ten years, power demand growth in the US has averaged ~0%. 
Despite economic and population growth over that time period, efficiencies have offset 
this, with advances like the penetration of LED lighting driving lower power usage. As 
mentioned above, power consumption efficiency of data centers and the mix shift to 
cloud and hyperscale data centers from traditional data centers have also contributed to 
these efficiencies. With that said, we expect power demand to accelerate to levels not 
seen in the US in many years.   

With this note, we raise our US power demand forecast to 5,036 TWh by 2030, 
which represents a 2.4% CAGR from 2022-2030. This compares to our prior estimates 
of 4,733 TWh demand by 2030 and a 1.7% CAGR from 2022-2030. The driver of this 
change is embedding explicit assumptions around data center and AI growth. We 
continue to forecast residential, commercial ex-data center, and industrial demand using 
historical relationships to macroeconomic factors, and embed a separate forecast for 
electric vehicles based on our colleagues’ EV outlook. 

On our updated estimates, we expect data centers to contribute 8% to overall US 
power demand by 2030 in our base case, from current levels estimated at ~3%. This 
translates to a 16% CAGR for data centers in our base case from 2023-2030, and 
contributes about 90 bps to our overall power demand CAGR over the same time frame. 
We believe this will drive a need for incremental generation capacity to be built in the 
US, which we believe in part has been signaled by sizable IRP filings in recent years 
from several companies that have increased load growth forecasts/generation needs, as 
well as RTOs that have revised load growth assumptions higher.   

Exhibit 17: US power demand growth has averaged 0% in the last 
10 years, relative to early 2000s growth of ~1.5% on average, and 
our forecast for over 2% growth on average through 2030 
US power demand growth, % 

Exhibit 18: Data center/AI growth adds about 80 bps on average to 
our annual power demand growth rates from 2024-2030 
US power demand growth, % 
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Consistent with our LCOE model, we assume capital costs to build this generation 
capacity is $1,000/kW for CCGTs, $750/kW for gas peakers, $1,600/kW for onshore 
wind, and $1,300/kW for utility scale solar. This drives incremental capital investments 
of ~$50 bn cumulatively through 2030, or $7 bn on average per year to support data 
center growth. Combining data center related power generation capacity needs with our 
baseline capacity addition forecasts to support load growth in other areas as well as 
offset retirements of coal units drives total generation capex of $665 bn cumulatively 
through 2030, or ~$95 bn on average annually through 2030.  

While we recognize that $50 bn industry wide spend through 2030 could be digestible, 
we believe spend will be regionally concentrated, particularly in MISO, which could be 
more meaningful for companies exposed to MISO. We also believe this is just one piece 
of the overall utilities capex opportunity pie. We see investment needed for further 
generation capex to support the energy transition, load growth outside of data centers, 
as well as needs to support grid reliability. We also note that assumptions around 

Exhibit 24: We assume an average capacity factor of 63% on CCGT 
units, 15% on peakers, 35% on onshore wind, and 27% on utility 
scale solar to inform our capacity addition forecasts 
Base case capacity factors, % 

Exhibit 25: We see about 47 GW of incremental capacity adds to 
serve data center driven load through 2030 
Data center driven capacity adds, MW 
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Exhibit 26: Capacity additions to support data centers on our numbers 
represent about 15% of our overall net capacity additions in the US 
through 2030 
Overall net capacity additions through 2030 by source, MW 

Source: Goldman Sachs Global Investment Research
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1 rechenzentrum = 25k Haushalte



Glorreiche 7 –die AI gewinner



Explodierende investionen*



$40mia Q1 2024



NVDIA Einmalige wachstumskurve
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Schneider electric ein EU champion



%Anteil an Primärenergie
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The third critical issue: the energy divide between the developed and developing world.  Over the last 25 
years, the developed world shifted much of its carbon-intensive manufacturing of steel, cement, ammonia and 
plastics to the developing world.  While the developed world is projected to continue reducing its energy 
consumption, developing world energy consumption is projected to keep rising (second chart).  And as a 
reminder, coal is still widely relied upon in many developing countries, and also Japan (fourth chart). 

       
 

    
The world gets more energy efficient every year, but emissions levels keep rising.  That’s why most deep 
decarbonization ideas rely on replacement of fossil fuels rather than on reducing fossil fuel consumption per 
capita or per unit of performance. 
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China is the only EM country projected to slow primary 
energy consumption growth over the next three decades
Change in primary energy, exajoules
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Aktueller stand 
elektrifizierung
EU, US, China*

 

  

4 \ rmi.org  X-Change: The Race to the Top  

Exhibit 1: The Race to the Top in Six Charts 

 
Source: Energy Institute, IEA EV outlook 2023, IEA World Energy Balance, BNEF Energy Transition Investment Trends, IEA World Energy Outlook (WEO) 2022 

 

Electrification is ta major pillar of the energy 
transition. You decarbonize electricity and at 
the same time you electrify as much as you 
can.
If we consider electricity as a share of final 
consumption, Europe and the United States 
have flatlined at just over 20% for over a 
decade while China has grown to 27%, 
increasing electricity as a share of final 
consumption at a rate of nearly 1 percentage 
point a year. 
Electrification has three main sub-stories 
within it — transport, industry, and buildings. 
We look first at the story in total and then by 
sector. Data from the ’s World energy balances 
(W ) database. This has the great advantage of 
being comprehensive, although the data is 
only available until 2021 so we cannot yet see 
the detailed impact of Putin’s war in Europe 
and the IRA in the United States. 



Fallstudie China

The reality of China’s coal addiction and absence 
of effective electricity markets could hinder 
progress towards the 2030 target of peaking 
emissions and the 2060 target of reaching 
carbon neutrality. This is even as the renewables 
build-out shows no sign of slowing. According to 
the China Electricity Council (CEC), China’s 
renewable additions this year, while hefty, will 
slow from 2023. CEC expects to see a 170 GW 
increase in solar PV and 90 GW of new wind 
capacity, alongside 35-40 GW of coal and 30 GW 
of other thermal, which includes gas and 
biomass 
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growth is on target. If this happens, China would need to make dramatic progress in 2025 to meet its 
climate commitments12. 

The lack of meaningful environmental targets will complicate matters for provincial officials and industry 
groups. Chinese stakeholders are actively discussing ways to green industrial processes and position 
the country as a leader of low-carbon manufacturing, especially as carbon tariffs loom. But they are 
also being told implicitly that adding more energy intensive manufacturing capacity is still fine. The top-
level ambiguity on the priority of energy and climate intensity targets could result in a scramble next 
year, depending on the interpretations local officials receive: it might involve a combination of far-
sighted industry upgrades, emergency year-end power and production cuts, and a fudging or simply a 
non-release of key statistics. 

4. Renewable curtailment rising 
The reality of China’s coal addiction and absence of effective electricity markets could hinder progress 
towards the 2030 target of peaking emissions and the 2060 target of reaching carbon neutrality. This is 
even as the renewables build-out shows no sign of slowing. According to the China Electricity Council 
(CEC), China’s renewable additions this year, while hefty, will slow from 2023. CEC expects to see a 
170 GW increase in solar PV and 90 GW of new wind capacity, alongside 35-40 GW of coal and 30 
GW of other thermal, which includes gas and biomass (see Figure 3). 

Figure 3: China installed power capacity, GW 

 
Source: CEC 

Grid planners and officials expect power demand to grow at a similar rate to 2023 in 2024 (just under 
7%). But the real concern is around demand peaks and clean energy troughs, and how to meet them. 
Even though longer term government planning points to the need for more investment in storage and 
demand response, the short term response could be to fall back on coal. Last fall, we predicted that 
overcapacity in coal and a new flat capacity payment to coal power would eventually be paid for by 
covert efforts to curtail renewable output and transfer the cost to renewables and ‘other generators’ 
mentioned by the National Energy Administration (NEA)13. This appears to have happened faster than 
we imagined. Power industry officials are now signalling that grid constraints will result in greater 
curtailment of renewable energy, suggesting a return to the old days of 2016 when provinces, eager to 

 
12 Lauri Myllyvirta, “How China completely redefined a key energy target”, China Dialogue, 19 March 2024, 
https://chinadialogue.net/en/energy/how-china-completely-redefined-a-key-energy-target/ 
13 Anders Hove. “New moves in China’s power market reform chess game”, OIES Energy Insight no 139, November 2023, 
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2023/11/Insight-139-New-moves-in-Chinas-power-market-reform-
chess-game-1.pdf 



Batteriespeicher (BESS) ausblick

• Accelerated growth added by supportive policies and 
regulations. Global annual power capacity additions will 
grow about six-fold by 2030, reaching >100 GW and 
$72 billion in annual investment.

• Market expansion is bringing higher sophistication and 
specialization through the value chain and 
diversification of business models and opportunities 
around BES systems.

• As the share of RE continues to scale globally, 
transmission capacity and system expect regulations 
allowing BES market development

• In the BTM segment, net metering and DG feed-in-
tariffs schemes continue to transform, aiming at self-
supply and driving solar-plus-storage installations.

• Use of AI and analytics will become a key 
differentiator among integrators as markets evolve 
and the prospects for value stacking improves.



BESS werden immer wichtiger
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MAJOR TRENDS SHAPING THE BATTERY UNIVERSE

New chemistries entering the 
market, but lithium 

dominates

Massive expansion of battery 
gigafactories

Thermal storage
Storage use cases will 

continue to increase as the 
technology develops

China rapidly scaling up for 
vanadium

Geopolitics of batteries

Value of materials & 
sustainability agenda drives 

material recovery

Long duration storage 
opportunities open the door 

for flow batteries



Keine batterieengpässe
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MASSIVE EXPANSION OF BATTERY GIGAFACTORIES

By 2030, there will be approximately 85 battery manufacturers accounting for 95% of production. 50% of production will come 
from China

GIGAFACTORY DEVELOPMENTS, GLOBAL, 2021–2030 
NUMBER OF GIGAFACTORIES ESTABLISHMENT, GLOBAL, 2021-2030

As of 2022, there were 23 countries producing 251 GWH 
of battery capacity which will increase to ~35 countries in 
2022 with a total estimated production capacity of ~1,500 
GWH by 2025.

By 2030, China is likely to have 50% of the battery 
manufacturers out of the total 86.

Over 60% of the battery manufacturers will mainly be 
start-ups or companies less than 10 years.

By 2025, approximately 16 plants that have been 
announced will be ready for production.

A threefold growth is estimated from 2022 to 2030 with 
960 GWH production capacity in 2022 going up to 2,639 
GWH by 2030.

OBSERVATIONS

2021 2025 2030

251 GWH

~1,500 GWH
X 7 TIMES (COMPARED TO 

2021)

~2,500 GWH
X 10 TIMES (COMPARED TO 2021)

NMC
69%

LFP
14%

NCA
13%

Others
4%

BATTERY CHEMISTRY, 2021
ESTIMATED BATTERY PRODUCTION, GLOBAL, 2021-2030
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Recycling kapazitäten wachsen auch
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VALUE OF MATERIALS & SUSTAINABILITY AGENDA DRIVES BATTERY RECYCLING

Significant ramp up forecast of battery recycling capacity forecast – China currently dominates in terms of volume, Europe in 
terms of operational companies

Source: Frost & Sullivan
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MonsterturbinenAnalysis

Where does the supply chain go from here? 
Perkins believes “it’s for industry to recognize the 
increase in long-term commercial risk as turbines 
get bigger, and to change. To say, ‘OK, we want 
these things to work and to be cost-effective in 
the long term. Let’s recognize that these turbines 

need to operate at a high level and be financeable, 
so let’s not necessarily go for the cheapest deal 
possible — let’s put constraints around it.’”

Could governments put a limit on the size of 
offshore turbines to relieve this supply chain 
tension and give manufacturers more confidence? 

Some might say such a move would stifle 
innovation, and one industry player we spoke to 
described such a move as “completely ridiculous.” 
Others could argue that it might motivate research 
into how to make turbines more efficient in ways 
that don’t involve scale. 

One thing is for certain: The drive toward 
nationalism and protectionism seen in 
governments the world over in recent years is not 
helping the supply chain to become more global. 
While intergovernmental collaboration might be 
too much to expect, a different approach is needed 
to make the supply chain work.

Renewable Energy Country Attractiveness Index 62 18

Offshore wind turbines expanding in size

Offshore wind turbine size has increased exponentially in the last decade. The rotor size has increased by 185% since 2013, and the hub height has almost doubled. 
This has increased the electricity generation capacity per turbine, by ~400%. Illustrative only

1991 2001 2003 2010 2013 2015 2017 2021 2023 2025*

Denmark Denmark Denmark Denmark Denmark UK UK Netherlands Netherlands UK

0.45MW 2.00MW 2.30MW 2.30MW 3.60MW 6.00MW 8.00MW 9.50MW 11.00MW 14.00MW

Vindeby

RD: 35m
H: 35m

Middelgrunden

RD: 76m
H: 64m

Nysted

RD: 82m
H: 69m

Horns Rev 2

RD: 93m
H: 68m

Anholt

RD: 120m
H: 82m

Westermost Rough

RD: 154m
H: 102m

Burbo Bank Extension

RD: 164m
H: 113m

Borssele III & IV

RD: 164m
H: 116m

Hollandse Kust Noord

RD: 200m
H: 135m

Sofia

RD: 222m
H: ~138m

H: hub height RD: rotor diameter

Source: EY Knowledge analysis of data from publicly available media articles.

* Under construction.
Note: The infographics do not include the prototype or demonstration projects, which include Vestas 15MW offshore wind turbine prototype in Denmark (V236-15.0 MW) as well as the 
testing of 16MW wind turbine (MingYang Smart Energy MySE 16-260) and unveiling of the 18MW wind turbine (CSSC Haizhuang H260-18MW) by Three Georges Energy in China. 



520 GW neue kapazitäten in 2023 

• Around 520 GW of new renewable generation capacity 
was installed in 2023, 100 GW higher than the record 
installations seen in 2022 and well over double the 194 
GW installed pre-COVID in 2019. At around 400 GW, solar 
represented around three quarters of the new capacity 
additions. Wind (at around 100 GW) came next, followed 
by hydropower, then bioenergy. 

• Renewable electricity generation in 2023 is likely to have 
increased by around 2.5%, reaching over 9,200 TWh, and 
outpacing global electricity demand (estimated 1% 
growth in 2023). Most of the rise in renewable power 
generation can be attributed to the increase in installed 
solar and wind capacity. However, the percentage rise in 
renewable generation in 2023 is significantly lower than 
in 2022. This can be attributed to hydro power generation 
being sharply down on 2022, driven by drought 
conditions in various regions, especially China, offsetting 
some of the rise in solar and wind generation. Other 
contributing factors are weather conditions (for example 
lower average wind speeds in 2023) and the timing of 
capacity additions. 
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Guinness Sustainable Energy 

January 2024 

 

Change in electricity generation (TWh) 2015-2023E 

 
Sources: IEA; EMBER; Guinness Global Investors, December 2023 

In the OECD region, we saw declining electricity demand in 2023 resulting from the ongoing effects of extraordinarily high 
coal and natural gas prices in 2022, plus slower economic growth. The drop has been most evident in the EU, where 
electricity demand is expected to have fallen by around 3% in 2023, and occurred despite strong growth in electrification 
with a record number of electric vehicles and heat pumps sold. Instead, it has been Europe’s energy-intensive industries 
that have continued to see lower output and therefore lower input energy demand. By contrast, China’s power demand 
looks to be up by over 8% in 2023, as the move away from a zero-COVID policy, plus high summer temperatures, resulted in 
a sharp rebound in electricity consumption that was satisfied predominantly by higher levels of coal-fired generation. 

Despite hopes for a decline in fossil fuel emissions in the power sector in 2023, adverse hydro conditions, especially in China, 
mean that emissions are likely slightly up on 2022. It is estimated that power sector emissions would have fallen by 2-3% had 
global hydro generation been at the same level as the previous year. Looking into 2024, renewable power is expected to 
grow at around 7-8%, displacing some coal and gas power, which would result in the electricity sector’s CO2 emissions 
declining. 

 

  



China’s exportschlager EV & Solar

 

Important disclosures and certifications are contained from page 7 of this report. https://research.danskebank.com 

 

  
 

   

    

• There is a high probability that the EU will increase the tariff on Chinese electric 
cars, but there are also good arguments why that might not lead to a large-scale 
trade war. 

• The EU Commission has rung alarm bells over a doubling of the EU-China trade 
deficit over the past three years and in October 2023 launched an anti-subsidy 
probe into Chinese battery energy vehicles (BEVs).  

• We find it likely that EU will raise the tariff on imports of Chinese BEVs from 
10% to around 20-25% when the investigation is concluded (by November this 
year). China will likely retaliate and potentially hurt specific smaller European 
sectors a lot. However, we think they will be careful not to scare of foreign 
companies more broadly and thus will choose a moderate overall response. 

• Trade tensions are likely to be a rising topic since China has become a leader in a 
long list of green products such as BEVs, batteries and solar panels – products 
that will see high European demand in coming years and where EU aims to de-
risk from China. 

EU anti-subsidy investigation on Chinese EVs 

In September 2023 EU Commission President Ursula von der Leyen revealed the launch 
of an anti-subsidy on Chinese BEVs stating that the “the global market is flooded with 
cheaper electric vehicles” with prices “kept artificially low” owning to “huge state 
subsidies” from the Chinese government.  The Commission has until November to 
conclude the investigation, but it seems to have decided in advance. The Commission 
says in the formal notice of the anti-subsidy investigation that it has found evidence of 
subsidies from the Chinese government that have injured the EU’s industry (see box 
2) and that prices on Chinese BEV are typically 20% lower than EU-made models. 
The EU Commission stresses that the term injury refers both to actual injury as well as a 
threat of injury or retardation of the establishment of an industry. Hence, even if it is found 
that Chinese subsidies do not cause injury today, then tariffs can be introduced if the 
Commission believes that EU industry will be damaged in the future.  

Outcome of the investigation likely to be higher tariffs  

We expect the outcome of the investigation will be an increase in tariffs on Chinese 
BEVs to levels around 20-25%. The EU Commission usually initiates anti-subsidy 
investigations following complaints by companies, but this investigation is based on the 
Commission’s own initiative. The EU has a 10% tariff on BEVs imported from China while 
the United States has a 27.5% tariff. China has a tariff on BEVs imported from the EU at 
between 15% and 25% (depending on  characteristics) so there is room for the EU to 
increase tariffs just to match Chinese tariff rates. The case is strengthened by EU seeing the 
BEV sector as strategic as well as having a strategy of de-risking from China, i.e. reduce 
dependence. With the auto sector employment being 8.5% of EU’s manufacturing 
employment, a large chunk of Europe’s traditional industry is also at stake.                                                                                                             
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China to retaliate – but response may be moderate 

China will likely retaliate and potentially hurt specific smaller European sectors a lot. 
However, we think they will be careful not to scare of foreign companies more broadly 
and thus will choose a moderate overall response. Hence, a large-scale trade war is 
not immediately at sight even though China’s immediate response to the investigation 
was one of defiance, and the Chinese Commerce Ministry called it blatant protectionism. 
The strong exports, China said, was not due to huge state subsidies but a highly competitive 
supply chain. The question is how strongly they will react to an actual tariff hike by EU. It 
is not unusual to see a strong verbal response by China but only a smaller-scale response 
that hurts a small sector but potentially by a lot. In a dispute with Australia, China put high 
tariffs on Australian wine, which had a significant effect on Australia’s wine exports to 
China but not on the aggregate economy.  

EU largest receiver of Chinese made EVs 

EU imports of BEVs from China have increased significantly over the past three years from 
EUR 0.8 bn in 2020 to EUR 9.0 bn in 2023 (Jan-Nov). In the same period, exports to China  
from the EU were broadly unchanged leading to a big EU deficit in the EV trade with China 
(see left chart below). At the same time EU has by far been the biggest taker of EVs from 
China compared to other regions. The EU Commission argues that the low tariffs on 
BEVs from China compared to other countries have a pull effect of Chinese BEVs 
towards the EU. Another reason for Chinese EV exporters aiming for the European market 
is probably a faster rise in EV penetration compared to other regions and on top of this the 
rising US animosity towards China is making the US market less attractive for Chinese 
companies. 

EU imports of Chinese-made EVs 

skyrocket   

 
EU by far the biggest receiver of 

Chinese-made EVs 
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bn to EUR 396 bn – equivalent to 2.5% of GDP. The rise in the trade deficit from 2020 to 
2022 was due to a large rise in imports as exports continued its trend growth. Monthly data 
released until November 2023 show that the trade deficit decreased to EUR 273 bn, and we 
expect the full-year 2023 to end at EUR 300 bn which is 25% smaller than in 2022. Yet, 
the 2023 trade deficit will still be large in a historical perspective, and the deficit 
continued to increase on electric vehicles thereby increasing the risk of EV import 
tariffs (for an overview of the different electric vehicle categories see Box 1).  
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the recent rise in the trade deficit 

  
Source: Eurostat, Danske Bank 

Note: 2023 data cover January to November plus 

forecast for December 

Box 1: Categories of new energy 

vehicles (NEW) 

• Electric vehicle (EV): Any vehicle powered 

primarily by electricity 

• Battery electric vehicle (BEV): An electric 

vehicle solely powered by an electric 

battery 

• Hybrid electric vehicle (HEV): A vehicle 

powered by both an electric and a 

combustion engine 

• Plug-in hybrid electric vehicle (PHEV): A 

vehicle powered by a combustion engine 

and an electric engine charged from an 

external socket  

• Mild hybrid electric vehicle (MHEV): A 

vehicle powered by both an electric and 

combustion engine but incapable of 

electric-only driving 

• Fuel cell electric vehicle (FCEV): An electric 

vehicle powered by chemical energy 

 

 

2 |     08 February 2024 https://research.danskebank.com 
 

 

Research Global  

China to retaliate – but response may be moderate 

China will likely retaliate and potentially hurt specific smaller European sectors a lot. 
However, we think they will be careful not to scare of foreign companies more broadly 
and thus will choose a moderate overall response. Hence, a large-scale trade war is 
not immediately at sight even though China’s immediate response to the investigation 
was one of defiance, and the Chinese Commerce Ministry called it blatant protectionism. 
The strong exports, China said, was not due to huge state subsidies but a highly competitive 
supply chain. The question is how strongly they will react to an actual tariff hike by EU. It 
is not unusual to see a strong verbal response by China but only a smaller-scale response 
that hurts a small sector but potentially by a lot. In a dispute with Australia, China put high 
tariffs on Australian wine, which had a significant effect on Australia’s wine exports to 
China but not on the aggregate economy.  

EU largest receiver of Chinese made EVs 

EU imports of BEVs from China have increased significantly over the past three years from 
EUR 0.8 bn in 2020 to EUR 9.0 bn in 2023 (Jan-Nov). In the same period, exports to China  
from the EU were broadly unchanged leading to a big EU deficit in the EV trade with China 
(see left chart below). At the same time EU has by far been the biggest taker of EVs from 
China compared to other regions. The EU Commission argues that the low tariffs on 
BEVs from China compared to other countries have a pull effect of Chinese BEVs 
towards the EU. Another reason for Chinese EV exporters aiming for the European market 
is probably a faster rise in EV penetration compared to other regions and on top of this the 
rising US animosity towards China is making the US market less attractive for Chinese 
companies. 

EU imports of Chinese-made EVs 

skyrocket   

 
EU by far the biggest receiver of 

Chinese-made EVs 

 

 

 
Source: Eurostat. Note: 2023 is Jan-Nov  Source: UN Comtrade. Note: 2023 is Jan-Sep 

EU-China trade deficit historically large 

The European Union has had a trade deficit vis-à-vis China for decades. This is nothing 
new, but from 2020 to 2022 the trade deficit in goods more than doubled from EUR 183 
bn to EUR 396 bn – equivalent to 2.5% of GDP. The rise in the trade deficit from 2020 to 
2022 was due to a large rise in imports as exports continued its trend growth. Monthly data 
released until November 2023 show that the trade deficit decreased to EUR 273 bn, and we 
expect the full-year 2023 to end at EUR 300 bn which is 25% smaller than in 2022. Yet, 
the 2023 trade deficit will still be large in a historical perspective, and the deficit 
continued to increase on electric vehicles thereby increasing the risk of EV import 
tariffs (for an overview of the different electric vehicle categories see Box 1).  

Surging imports from China explains 

the recent rise in the trade deficit 

  
Source: Eurostat, Danske Bank 

Note: 2023 data cover January to November plus 

forecast for December 

Box 1: Categories of new energy 

vehicles (NEW) 

• Electric vehicle (EV): Any vehicle powered 

primarily by electricity 

• Battery electric vehicle (BEV): An electric 

vehicle solely powered by an electric 

battery 

• Hybrid electric vehicle (HEV): A vehicle 

powered by both an electric and a 

combustion engine 

• Plug-in hybrid electric vehicle (PHEV): A 

vehicle powered by a combustion engine 

and an electric engine charged from an 

external socket  

• Mild hybrid electric vehicle (MHEV): A 

vehicle powered by both an electric and 

combustion engine but incapable of 

electric-only driving 

• Fuel cell electric vehicle (FCEV): An electric 

vehicle powered by chemical energy 

 

 

2 |     08 February 2024 https://research.danskebank.com 
 

 

Research Global  

China to retaliate – but response may be moderate 

China will likely retaliate and potentially hurt specific smaller European sectors a lot. 
However, we think they will be careful not to scare of foreign companies more broadly 
and thus will choose a moderate overall response. Hence, a large-scale trade war is 
not immediately at sight even though China’s immediate response to the investigation 
was one of defiance, and the Chinese Commerce Ministry called it blatant protectionism. 
The strong exports, China said, was not due to huge state subsidies but a highly competitive 
supply chain. The question is how strongly they will react to an actual tariff hike by EU. It 
is not unusual to see a strong verbal response by China but only a smaller-scale response 
that hurts a small sector but potentially by a lot. In a dispute with Australia, China put high 
tariffs on Australian wine, which had a significant effect on Australia’s wine exports to 
China but not on the aggregate economy.  

EU largest receiver of Chinese made EVs 

EU imports of BEVs from China have increased significantly over the past three years from 
EUR 0.8 bn in 2020 to EUR 9.0 bn in 2023 (Jan-Nov). In the same period, exports to China  
from the EU were broadly unchanged leading to a big EU deficit in the EV trade with China 
(see left chart below). At the same time EU has by far been the biggest taker of EVs from 
China compared to other regions. The EU Commission argues that the low tariffs on 
BEVs from China compared to other countries have a pull effect of Chinese BEVs 
towards the EU. Another reason for Chinese EV exporters aiming for the European market 
is probably a faster rise in EV penetration compared to other regions and on top of this the 
rising US animosity towards China is making the US market less attractive for Chinese 
companies. 

EU imports of Chinese-made EVs 

skyrocket   

 
EU by far the biggest receiver of 

Chinese-made EVs 

 

 

 
Source: Eurostat. Note: 2023 is Jan-Nov  Source: UN Comtrade. Note: 2023 is Jan-Sep 

EU-China trade deficit historically large 

The European Union has had a trade deficit vis-à-vis China for decades. This is nothing 
new, but from 2020 to 2022 the trade deficit in goods more than doubled from EUR 183 
bn to EUR 396 bn – equivalent to 2.5% of GDP. The rise in the trade deficit from 2020 to 
2022 was due to a large rise in imports as exports continued its trend growth. Monthly data 
released until November 2023 show that the trade deficit decreased to EUR 273 bn, and we 
expect the full-year 2023 to end at EUR 300 bn which is 25% smaller than in 2022. Yet, 
the 2023 trade deficit will still be large in a historical perspective, and the deficit 
continued to increase on electric vehicles thereby increasing the risk of EV import 
tariffs (for an overview of the different electric vehicle categories see Box 1).  

Surging imports from China explains 

the recent rise in the trade deficit 

  
Source: Eurostat, Danske Bank 

Note: 2023 data cover January to November plus 

forecast for December 

Box 1: Categories of new energy 

vehicles (NEW) 

• Electric vehicle (EV): Any vehicle powered 

primarily by electricity 

• Battery electric vehicle (BEV): An electric 

vehicle solely powered by an electric 

battery 

• Hybrid electric vehicle (HEV): A vehicle 

powered by both an electric and a 

combustion engine 

• Plug-in hybrid electric vehicle (PHEV): A 

vehicle powered by a combustion engine 

and an electric engine charged from an 

external socket  

• Mild hybrid electric vehicle (MHEV): A 

vehicle powered by both an electric and 

combustion engine but incapable of 

electric-only driving 

• Fuel cell electric vehicle (FCEV): An electric 

vehicle powered by chemical energy 

 

 

3 |     08 February 2024 https://research.danskebank.com 

 

 

Research Global  

Trade deficit on critical goods for the EU increases the likelihood 

of trade tensions 

The EU trade deficit vis-á-vis China is mainly due to goods that are critical for key 
EU priorities like the green transition and digitalisation which increases the risk of 
trade barriers. The primary product category responsible for the trade deficit is 
“machinery and transport equipment” which accounted for 62% of the annual deficit in 
2023. This category consists mainly of electrical machinery, telecommunications, and 
office equipment. Electrical machinery explained 29% of the total deficit in 2023 and its 
deficit tripled from 2020 due to a large increase in imports of solar panels, semiconductors, 
batteries, and electric motor parts. The trade deficit on batteries itself was 8% of the total 
trade deficit in 2023 and semiconductors including solar panels was 7%.  

Trade tensions here to stay but no large-scale trade war 

immediately in sight ….  

With the EU likely to increase protection in areas where it sees a strategic importance in 
the future (see box to the right) and at the same time has a trade deficit with China, EU-
China trade tensions are likely to be with us for a long time and it cannot be ruled out 
it will develop into an actual trade war at some point.  

Recently, China initiated its own anti-dumping investigation into EU brandy, which 
looks a lot like a warning shot to the EU especially affecting French brandy brands. France 
is known to be a key initiator of the EU investigation whereas Germany has been less 
supportive as German companies worry about potential repercussions in the Chinese 
market. A recent paper by the European think tank Bruegel highlighted that China could 
also file anti-subsidy investigations into sectors where EU has recently scaled up subsidies 
in its de-risking drive, such as for semiconductors.   

…. as China wants to attract foreign investments not least from 
the EU 

A mitigating factor is that China wants to attract foreign investments and not least 
from the EU. That points to an only moderate retaliation. With the US being increasingly 
protectionist towards China, and the relationship being very strained, China needs a 
tolerable relationship with EU to not have to fight on too many fronts. A too harsh response 
could be the last drop for European companies that are considering what to do with their 
China investments in the future. Also, Chinese EV companies will likely be able to live 
with a 20-25% tariff as their actual cost and technology advantage is bigger than that. Auto 
supplier Forvia said at a convention in Las Vegas, that Chinese companies have a 10.000 
euro cost advantage. For lower-cost BEVs costing 20.000-30.000 euros for the importer, 
Chinese cars can still be competitive even with a 25% tariff. 

The trade deficit is especially due to 

machinery and transport equipment 

 

Source: Eurostat. Note: 2023 is Jan-Nov 
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Das chinesische erfolgsrezept

China’s growth model is characterized by a 
combination of the invisible hand of markets and a 
visible and often heavy hand provided by the state to 
guide and support development. It is close to the 
‘developmental state’ model also seen during the rise 
of Japan, Singapore, Taiwan, and South Korea, where 
industrial policy played a key role in developing and 
upgrading specific industries in their early phases 
Yet, it is also to some extent inspired by early 
American tech development of products like 
microchips, internet and GPS that came out of defence 
and space research (DARPA) supported by the state 
decades ago. Industrial policy in China has been 
geared towards both catching up in certain 
technologies (like microchips) and at leap frogging in 
others by aiming to identify future technologies (like 
EVs) and put lots of money and R&D behind it. 



Hin zu höherwertigen produkten

• China advances in digitalization 
and automation.
• Shifts from basic exports to 

sophisticated products.
• Uses data to enhance efficiency 

and operations.
• Cost savings as funding source
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Exhibit 9: Energy Efficient Vehicles Require Significantly 
More Inputs of Hard to Locate Minerals
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Data as at May 4, 2022. Source: IEA.

Exhibit 10: Meanwhile, Processing of Many Key Minerals 
Is Largely Dominated by China 
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Meanwhile, we also left impressed by China’s 
digitalization/automation efforts, especially as it relates 
to the manufacturing sector. One can see this in Exhibit 
11, which shows that China is no longer the exporter 
to the world of commoditized products. Rather, it has 
migrated up the value chain to much more sophisticated 
offerings. As part of this transition, China’s industrial 
companies are increasingly using better data collection 
to improve processes, reduce transportation time, and 
moderate temperatures and security more efficiently in 
warehouses. Indeed, there is no question, the complexity 
of global supply chains, especially in Asia, are on the rise. 
The good news is that many executives think that they 
can lower their costs by 10-20% in the next three to five 
years by implementing these aforementioned changes, 
and as such, we think that some portion of the capital 
required for these upgrades will be internally funded.

Exhibit 11: China Has Intensified Its Export Focus 
Towards Value-Added Industrial Segments of the Global 
Economy
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We also spent time on the Technology sector learning 
about how recent U.S. restrictions are impacting China’s 
economy. This area is one where we received the 
most investor questions, and during our trip the local 
press was highlighting that scarcity and that the high 
cost of computing power was in fact constraining the 
development of AI. However, we learned that Huawei, 
for example, is now spending billions of dollars per year 
to become more competitive. It has also established 
technology ‘colleges’ and certifications with more than 
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The lesson from the solar panel industry scares the EU 

The surge in BEV imports from China brings back memories of the solar panel industry 
that emerged in Germany in the early 2000s but became completely decimated due to 
cheaper Chinese imports. Back in 2012 and 2013 the EU Commission failed to reach a 
consensus on solar panels due to fears of Chinese retaliations. This time consensus is much 
stronger and electric vehicles are a cornerstone of the EU’s strategic focus on green 
transition and technology as internal combustion engine vehicles will be phased out by 
2035. So, the likelihood of increased tariffs is high due to the sector’s strategic 
importance for the EU in terms of innovation, value added and employment. 

European BEVs made in China will also be hit by import tariff  

In the foreign trade statistics that the Commission refers to goods produced by foreign 
companies in China, such as cars from Renault, BMW and Tesla, count as imports 
from China to the EU. So, when European car manufacturers produce cars – or parts of 
them – in China and ship them to the EU the trade deficit increases. During the first half of 
2023, only 8.8% of new BEVs from China imported to Germany were from “pure” Chinese 
companies. Conversely, Tesla, Chinese-owned European brands, and joint ventures 
between European and Chinese firms accounted for the vast majority. However, this does 
not decrease the risk of a higher tariff. The EU Commission expects the share of EV sales 
from Chinese companies to rise to 15% in 2025 and is concerned the market share will keep 
rising if Chinese companies dump prices due to overcapacity in the home market, 
insufficient domestic demand and state support. 

The Commission’s notice also imply that it does not matter whether Chinese subsidies 
hurt EU companies or not. What matters is whether it hurts industry within the EU. 
Hence, the fact that potential subsidies are also given to European companies in China does 
not help in this regard because it adds to the threat that the BEV production moves to China. 
A recent business survey by the German Chamber of Commerce in China showed that 
especially the German auto sector is still investing in China. 63% of German auto 
companies said they would increase investments in the coming years. 

China might not be the culprit behind the price war on EVs 

While the EU is concerned over Chinese overcapacity, it is not clear that overcapacity 
is to be found in China’s BEV sector among the companies that currently export to 
Europe. The Chinese EV industry is characterised by a flood of companies (China has 150 
car brands) with strong polarisation where the most successful ones are producing close to 
capacity while the many less successful ones have lots of spare capacity. However, the 
companies with spare capacity are not the companies selling on the European market. 
Hence, the current price war on the European market does not seem triggered by 
overcapacity in China but by fierce competition amid lower costs with Tesla being the 
main “perpetrator”. China’s economic slowdown and weak demand are not the obvious 
reason since Chinese EV sales have been one of the areas where growth was strong with a 
lift in sales within China from 6.9 million EVs in 2022 to 9.5 million in 2023, an increase 
of 37%.  

Finally, it is not obvious that China is dumping prices and flooding Europe with cheap 
cars as the Commission argues. Dumping takes place when products are sold at a lower 
price in the export market than the domestic market. But the Chinese brands entering 
Europe these years are actually sold at higher prices in Europe than in China. The cheapest 
car coming from China is a Dacia Spring imported by French car maker Renault.  

Share of global solar panel production 

 
Source: IEA, RTS Corp, Ember Climate 

 

Chinese brands behind 8.8% of Made-

in-China BEVs imported in Germany in 

2023  

 
Source: CSIS. Note: Data covers Jan-Jun 2023 

 

Chinese BEV makers have a strong 

home market 

 

Source: Macrobond Financial, Wards Intelligence, 

ACEA.  

 

4 |     08 February 2024 https://research.danskebank.com 
 

 

Research Global  

The lesson from the solar panel industry scares the EU 

The surge in BEV imports from China brings back memories of the solar panel industry 
that emerged in Germany in the early 2000s but became completely decimated due to 
cheaper Chinese imports. Back in 2012 and 2013 the EU Commission failed to reach a 
consensus on solar panels due to fears of Chinese retaliations. This time consensus is much 
stronger and electric vehicles are a cornerstone of the EU’s strategic focus on green 
transition and technology as internal combustion engine vehicles will be phased out by 
2035. So, the likelihood of increased tariffs is high due to the sector’s strategic 
importance for the EU in terms of innovation, value added and employment. 

European BEVs made in China will also be hit by import tariff  

In the foreign trade statistics that the Commission refers to goods produced by foreign 
companies in China, such as cars from Renault, BMW and Tesla, count as imports 
from China to the EU. So, when European car manufacturers produce cars – or parts of 
them – in China and ship them to the EU the trade deficit increases. During the first half of 
2023, only 8.8% of new BEVs from China imported to Germany were from “pure” Chinese 
companies. Conversely, Tesla, Chinese-owned European brands, and joint ventures 
between European and Chinese firms accounted for the vast majority. However, this does 
not decrease the risk of a higher tariff. The EU Commission expects the share of EV sales 
from Chinese companies to rise to 15% in 2025 and is concerned the market share will keep 
rising if Chinese companies dump prices due to overcapacity in the home market, 
insufficient domestic demand and state support. 

The Commission’s notice also imply that it does not matter whether Chinese subsidies 
hurt EU companies or not. What matters is whether it hurts industry within the EU. 
Hence, the fact that potential subsidies are also given to European companies in China does 
not help in this regard because it adds to the threat that the BEV production moves to China. 
A recent business survey by the German Chamber of Commerce in China showed that 
especially the German auto sector is still investing in China. 63% of German auto 
companies said they would increase investments in the coming years. 

China might not be the culprit behind the price war on EVs 

While the EU is concerned over Chinese overcapacity, it is not clear that overcapacity 
is to be found in China’s BEV sector among the companies that currently export to 
Europe. The Chinese EV industry is characterised by a flood of companies (China has 150 
car brands) with strong polarisation where the most successful ones are producing close to 
capacity while the many less successful ones have lots of spare capacity. However, the 
companies with spare capacity are not the companies selling on the European market. 
Hence, the current price war on the European market does not seem triggered by 
overcapacity in China but by fierce competition amid lower costs with Tesla being the 
main “perpetrator”. China’s economic slowdown and weak demand are not the obvious 
reason since Chinese EV sales have been one of the areas where growth was strong with a 
lift in sales within China from 6.9 million EVs in 2022 to 9.5 million in 2023, an increase 
of 37%.  

Finally, it is not obvious that China is dumping prices and flooding Europe with cheap 
cars as the Commission argues. Dumping takes place when products are sold at a lower 
price in the export market than the domestic market. But the Chinese brands entering 
Europe these years are actually sold at higher prices in Europe than in China. The cheapest 
car coming from China is a Dacia Spring imported by French car maker Renault.  

Share of global solar panel production 

 
Source: IEA, RTS Corp, Ember Climate 

 

Chinese brands behind 8.8% of Made-

in-China BEVs imported in Germany in 

2023  

 
Source: CSIS. Note: Data covers Jan-Jun 2023 

 

Chinese BEV makers have a strong 

home market 

 

Source: Macrobond Financial, Wards Intelligence, 

ACEA.  

 

4 |     08 February 2024 https://research.danskebank.com 
 

 

Research Global  

The lesson from the solar panel industry scares the EU 

The surge in BEV imports from China brings back memories of the solar panel industry 
that emerged in Germany in the early 2000s but became completely decimated due to 
cheaper Chinese imports. Back in 2012 and 2013 the EU Commission failed to reach a 
consensus on solar panels due to fears of Chinese retaliations. This time consensus is much 
stronger and electric vehicles are a cornerstone of the EU’s strategic focus on green 
transition and technology as internal combustion engine vehicles will be phased out by 
2035. So, the likelihood of increased tariffs is high due to the sector’s strategic 
importance for the EU in terms of innovation, value added and employment. 

European BEVs made in China will also be hit by import tariff  

In the foreign trade statistics that the Commission refers to goods produced by foreign 
companies in China, such as cars from Renault, BMW and Tesla, count as imports 
from China to the EU. So, when European car manufacturers produce cars – or parts of 
them – in China and ship them to the EU the trade deficit increases. During the first half of 
2023, only 8.8% of new BEVs from China imported to Germany were from “pure” Chinese 
companies. Conversely, Tesla, Chinese-owned European brands, and joint ventures 
between European and Chinese firms accounted for the vast majority. However, this does 
not decrease the risk of a higher tariff. The EU Commission expects the share of EV sales 
from Chinese companies to rise to 15% in 2025 and is concerned the market share will keep 
rising if Chinese companies dump prices due to overcapacity in the home market, 
insufficient domestic demand and state support. 

The Commission’s notice also imply that it does not matter whether Chinese subsidies 
hurt EU companies or not. What matters is whether it hurts industry within the EU. 
Hence, the fact that potential subsidies are also given to European companies in China does 
not help in this regard because it adds to the threat that the BEV production moves to China. 
A recent business survey by the German Chamber of Commerce in China showed that 
especially the German auto sector is still investing in China. 63% of German auto 
companies said they would increase investments in the coming years. 

China might not be the culprit behind the price war on EVs 

While the EU is concerned over Chinese overcapacity, it is not clear that overcapacity 
is to be found in China’s BEV sector among the companies that currently export to 
Europe. The Chinese EV industry is characterised by a flood of companies (China has 150 
car brands) with strong polarisation where the most successful ones are producing close to 
capacity while the many less successful ones have lots of spare capacity. However, the 
companies with spare capacity are not the companies selling on the European market. 
Hence, the current price war on the European market does not seem triggered by 
overcapacity in China but by fierce competition amid lower costs with Tesla being the 
main “perpetrator”. China’s economic slowdown and weak demand are not the obvious 
reason since Chinese EV sales have been one of the areas where growth was strong with a 
lift in sales within China from 6.9 million EVs in 2022 to 9.5 million in 2023, an increase 
of 37%.  

Finally, it is not obvious that China is dumping prices and flooding Europe with cheap 
cars as the Commission argues. Dumping takes place when products are sold at a lower 
price in the export market than the domestic market. But the Chinese brands entering 
Europe these years are actually sold at higher prices in Europe than in China. The cheapest 
car coming from China is a Dacia Spring imported by French car maker Renault.  

Share of global solar panel production 

 
Source: IEA, RTS Corp, Ember Climate 

 

Chinese brands behind 8.8% of Made-

in-China BEVs imported in Germany in 

2023  

 
Source: CSIS. Note: Data covers Jan-Jun 2023 

 

Chinese BEV makers have a strong 

home market 

 

Source: Macrobond Financial, Wards Intelligence, 

ACEA.  

 

5 |     08 February 2024 https://research.danskebank.com 
 

 

Research Global  

Nevertheless, it is fair to worry about what the overall overcapacity means for the 
future development as some of the unsuccessful companies are likely to go bankrupt 
leaving their production lines open for sale to companies that make the cut in the 
consolidation of the sector in the coming years. There is also a big overcapacity in the ICE 
auto sector where production lines may be adjusted for production of EVs in the years 
ahead. China itself has expressed concern over overcapacity in the EV industry and 
criticized local governments for allowing too big investments. China’s central bank also 
recently said financing to overcapacity sectors would be tightened.  

Box 2: Excerpts from the EU Commission’s notice 

“The Commission has found evidence, among others, of various grants, provision of loans, 
export credits and  credit lines provided by State-owned banks or bonds underwritten by State-
owned banks and other financial institutions at  preferential terms, provision of preferential 
export insurance; income tax reductions and exemptions, dividend tax  exemption, import and 
export tax rebates; VAT exemptions and rebates; and government provision of goods (such as 
raw  and input materials as well as components) and services for less than adequate 
remuneration.” 

“It is therefore foreseeable that the subsidised imports of the product concerned could 
continue to negatively affect the Union industry’s economic situation… Indicate the likelihood of 
substantially increased imports in the near future… Furthermore, the Commission found 
evidence that there is sufficient freely disposable capacity in the People’s Republic of China and 
that there is an imminent and substantial increase in such capacity which does not appear to be 
absorbable by other markets.” 

“The evidence at the disposal of the Commission also shows that that the prices of the 
subsidised imports are significantly lower compared to the prices of the Union industry , 
thereby depressing prices or preventing price increases which otherwise would have occurred 
and, consequently, placing significant pressure on Union sales, market shares and profit 
margins…This is especially relevant in a context where the Union industry will need to achieve 
higher volumes of sales in the BEV market to absorb the heavy investments it needs to spend 
to remain competitive in the transition to full electrification. 

Source: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:C_202300160 

Backdrop: China’s road to world’s largest car exporter and its 
impact on EV prices  

China’s economic model has been efficient in driving technological development and 
innovation. China now leads research in 37 of 44 future technologies (according to the 
Australian think tank ASPI) and in 2023 it ranked number 12 out of 132 countries in the 
Global Innovation Index developed by the World Intellectual Property Organization. One 
of its accomplishments has been to become leader in several green sectors and the BEV 
space is one of them (see more in box 2 below on how China became a leader in electric 
vehicles). The flip side, is that it has happened through a lot of help by the state (see 
below), created wasteful investments along the way and tended to lead to overcapacity 
and price wars. As mentioned above the solar industry is a key example.  

Over the past three years, China has moved from exporting very few cars to becoming 
the world’s largest car exporter overtaking Japan in 2023. Last year China’s vehicle 
exports increased a whopping 64%. This is partly thanks to rising EV exports and foreign 
companies increasingly placing production of new energy vehicles in China. As mentioned, 
the biggest jump has been to Europe, which is the destination of half of China’s EV exports. 

In China’s home market a fierce price war broke out last year, which ironically was 
started by an American company when Tesla in January decided to slash prices in China 
(as well as in Europe and the US). It forced Chinese competitors to follow suit. Tesla has 
since cut prices further, and started 2024 announcing yet another price cut. The price war 
alongside continued subsidies for EV purchases has expanded the Chinese EV market 

Chinese EV sales have moved steadily 
higher in 2023 

 
Source: Macrobond Financial, CAAM 
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Batteriekapazitäten zu optimistisch?

The top six battery manufacturers (CATL, BYD, LGES, 
Samsung SDI, SK On, and Panasonic) are responsible for 
85% of electric vehicle battery volumes. 
They are behind just 50% of planned capacity additions 
out to 2025, with capital expenditure plans typically 
underpinned by supply arrangements with EV 
manufacturers. The remaining 50% of additions are 
expected to be brought online by more indebted and 
less profitable tier-2 suppliers. A lot of this tier-2 capacity 
ultimately may not come online, as declining share and 
poor cashflows lead to funding constraints and sector 
consolidation. 
The last 12 months have also seen legislators wrestle for 
control over battery supply chains to reduce their 
dependence on Chinese imports. The EU announced its 
Critical Raw Materials Act and the US released guidance 
that EVs with Chinese battery components would not be 
eligible for full IRA tax benefits. With China processing 
around 75% of the world’s lithium and supplying over 
50% of battery components globally, we believe it will be 
extremely challenging to extricate Chinese companies 
from Western supply chains. 



Die schiffe sind
schon bestellt*
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in 2015 to 4.3% in 2023. Both of these trends are making exports much more appealing to 
China-based producers. 

New production capacity coming online: Bolstered by robust profits and government 
backing, Chinese EV manufacturers have made substantial investments in new production 
facilities. This additional capacity will hit the market soon. BYD’s new plants illustrate this: 
By 2026, BYD's production capacity in China will reach 6.55 million EVs up from 2.9 million 
at the end of 2023. To fully utilize all this capacity BYD would need to more than double 
its domestic EV sales—a challenging feat given the anticipated slowdown in China's 
overall EV sales. Even to maintain capacity utilization at 80%, BYD would need to increase 
domestic sales by 81% by 2026.  

FIGURE 5 
BYD’s projected annual NEV production capacity 
Thousands of units 

Source: Rhodium Group based on Marklines. 

New shipping capacity coming online: China's EV exports have been hindered by a 
scarcity of affordable car shipping vessels. In 2023, charter prices for such carriers 
skyrocketed by 700% compared to 2019, exacerbated by Houthi attacks in the Red Sea, 
further straining shipping capacity and inflating costs. However, Chinese carmakers and 
shipping companies have responded by placing orders for numerous new ships. Based on 
these orders, they will have capacity to ship an estimated 560,000 cars annually to Europe 
in 2025, based on six trips a year (in 2023 the EU imported 472,000 EVs from China). 
Capacity could surge to as much as 1.7 million cars in 2026. In the unlikely case that all 
ships were used for transporting cars to Europe, the volumes exported from China would 
likely be enough to capture 50% of the EU’s EV market. Notably, the decision to purchase 
rather than rent car-carrying ships underscores the long-term goal of Chinese EV 
producers to export large quantities of cars. 
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China's EV exports have been hindered by 
a scarcity of affordable car shipping 
vessels. In 2023, charter prices for such 
carriers skyrocketed by 700% compared to 
2019.
Chinese carmakers and shipping 
companies have responded by placing 
orders for numerous new ships. Based on 
these orders, they will have capacity to 
ship an estimated 560,000 cars annually to 
Europe in 2025, based on six trips a year 
(in 2023 the EU imported 472,000 EVs 
from China). Capacity could surge to as 
much as 1.7 million cars in 2026.(50% of 
EU EV market). 
The decision to purchase rather than rent 
car-carrying ships underscores the long-
term goal of Chinese EV producers to 
export large quantities of cars. 
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FIGURE 6 
Chinese shipping and EV companies’ car carrier orders    
Number of car carriers being delivered per year by purchaser 

 
Source: New-ships.com  

 

Lack of other attractive export markets: The EU, the world’s second biggest EV market, 
is likely to remain the primary destination for China-made EVs. With its plans for a de facto 
ban on internal combustion engine (ICE) vehicles from 2035, and various support 
mechanisms in place, the EU presents a highly attractive market—especially compared to 
the US, which already has high tariffs on Chinese EVs in place and is planning further 
measures to restrict Chinese carmakers. Exports to other markets will be challenging for 
other reasons: either they are smaller, lag behind in EV adoption or will be served by local 
production, often because of local content requirements (ASEAN, Brazil, India and Mexico).  

Ambitious targets for the European market: BYD has set an ambitious goal to capture a 
5% market share in Europe even before its Hungary plant commences operations in 2026. 
This would entail selling approximately 130,000 EVs in Europe in 2025, a massive increase 
from the 16,000 sold in 2023. Looking ahead to 2030, the company aims to account for 
10% of Europe's EV market, corresponding to an estimated 920,000 vehicles, with a 
portion produced in its Hungary plant and the majority likely imported from China. These 
targets are consistent with those communicated by Shenzhen’s municipal government, 
where BYD is headquartered. The city wants to increase NEV exports from 71,000 in 2023 
(Jan-Nov) to 400,000 in 2024 and to 600,000 in 2025. It released a 24-point plan to achieve 
these goals in November 2023. Similarly, SAIC-owned MG, having sold nearly 232,000 
vehicles in Europe last year, plans to sell more than 300,000 cars this year. 
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Wiederholt sich
die Geschichte?
The European Commission is likely to impose 
countervailing duties in the 15-30% range on 
imports of electric vehicles (EV) from China 
in the coming months to head off the risk of 
subsidized cars damaging Europe’s auto 
industry.

Duties in the 40-50% range—arguably even 
higher for vertically integrated manufacturers 
like BYD—would probably be necessary to 
make the European market unattractive for 
Chinese EV exporters. 
As countervailing duties at this level are 
unlikely, the EU may decide to turn to non-
traditional tools including restrictions based 
on environmental or national security-related 
factors. 
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Leyen chose to announce it in her annual state of the union speech last September. And 
the Commission has focused its investigation on three China-based carmakers—BYD, 
Geely, and SAIC—rather than western carmakers like Tesla, which exports more EVs from 
China to the EU than any other producer. 

EU imports of EVs from China ballooned from $1.6 billion in 2020 to $11.5 billion in 2023, 
accounting for 37% of all EV imports in the bloc. While the market share of China-
produced EV models in the European market has only increased slightly to 19%, the share 
of Chinese and Chinese-owned brands has increased substantially in the last two years. 
This suggests that Chinese companies are gaining momentum in the European market. 
BYD has said that it is aiming to secure a 5% share of EV sales in Europe by 2026 and to 
be among the top five automotive companies in Europe in the medium term.  

FIGURE 1 
Made-in-China EV sales and market share in Europe   
Units sold, market share in percent  

Source: Rhodium Group based on Marklines Data.  
Notes: EU-23 includes Austria, Belgium, Bulgaria, Croatia, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 
Ireland, Italy, Luxembourg, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, and Sweden.  

Based on an analysis of previous instances of countervailing duties (CVDs) imposed by the 
EU on Chinese imports and on conversations with experts, we expect the Commission to 
consider duties on Chinese EVs in the 15-30% range. This is based on the following factors:  

▪ The average of the highest duty level imposed in previous anti-subsidy cases against 
China stands at 24.4% (see Figure 2). In rare instances, CVDs have been as high as 40-
50%, however these were concentrated on industries with a high degree of direct 
state-ownership, such as steel, and focused on non-cooperating Chinese entities. In 
contrast, the EV sector is primarily privately owned in China.  
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IMPORTANT DISCLOSURES CAN BE FOUND IN THE APPENDIX 

In MENA, Chinese investment was entirely focused on Morocco, driven by Gotion High-Tech’s 
announcement to invest $6.3 billion to build a 100 GWh gigafactory. CNGR announced investments 
worth $1 billion in a cathode material JV with investment fund Al Mada, owned by the Moroccan 
royal family. Competitor BTR also plans to invest $500 million in a local cathode plant. The 
kingdom’s FTAs with the EU and the US are likely to attract further Chinese EV investment.  

Chinese EV investment in Asia totaled $6.5 billion and focused on Thailand and South Korea where 
Chinese companies announced new investments worth $2.1 billion and $1.7 billion, respectively. In 
South Korea, Chinese firms are setting up JVs with Korean battery firms to supply them with inputs. 
Major Chinese investments include Huayou’s planned JVs with Posco Future M and LG Chem to 
produce battery materials as well as Posco’s planned JV with CNGR Advanced Materials on nickel 
refining and precursor production. In Thailand, Chinese EV investment was driven by downstream 
EV production including by Great Wall Motor, BYD, and GAC Aion.  

Investment in North America decelerated from $4.8 billion to $2.7 billion, driven by regulatory 
uncertainty and fears over political backlash. CATL adjusted plans to invest in North America to a 
licensing arrangement with Ford and is still facing political resistance. In early 2023, Reuters 
reported that BYD is currently avoiding investment in the US due to Washington’s unclear plans 
toward Chinese firms. The biggest North American investment in 2023 was Gotion’s announcement 
to invest $2 billion in Illinois. EV producers also expressed interest in investing in Mexico, though 
deals were still tentative by the end of 2023.  

FIGURE 3 
Newly announced Chinese outbound OFDI in USD million by host region 
Billions of USD 

 
Source: Rhodium Group China Cross-Border Monitor 
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Brussels -“De-risking, not decoupling.” After the 
almost 400 billion euro record in 2022, Brussels 
sounded the alarm on the trade imbalance with 
China. The risk reduction strategy inaugurated 
by the EU has already reversed the trend: 
Eurostat data show that in 2023, the trade 
deficit with Beijing was 291 billion, 27 percent 
less than the previous year. In December, 
during the 24th EU-China Summit, European 
Commission President Ursula von der Leyen 
made it clear that with the term de-risking, the 
EU intends to “address excessive dependencies 
and diversify supply chains,” as even in 2023, 
China was the EU’s largest partner for EU 
imports of goods. Member Countries buy a fifth 
of the bloc’s non-EU imports from the Asian 
giant: more than the United States (13.7 
percent), the United Kingdom (7.2 percent), 
Switzerland (5.5 percent) and Norway (4.7 
percent).

https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20240304-2
https://www.eunews.it/en/2023/12/07/il-freddo-riavvicinamento-tra-ue-e-cina-von-der-leyen-rapporto-complesso-che-dobbiamo-far-funzionare/
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The latest from Vaclav Smil 
For many years, Vaclav served as our technical science advisor on this paper.  His insights and suggestions were 
invaluable and the opportunity to learn from him is one of the highlights of my 36 years at JP Morgan.  Vaclav 
turned 80 last year and we still correspond on a variety of topics.  He sent me an essay he just completed which 
he has allowed me to share, which you can read here.  Some passages from its introduction (bolding is mine): 

“In mass terms, we will never run out of fossil fuels: enormous quantities of coal and hydrocarbons will 
remain in the ground after we end their use because it would be too expensive to extract them. 
Although the world of the early 2020s is in no imminent danger of running out of fossil fuels, in the long 
run they would have to be replaced even in the absence of any connections to global warming. Their 
conversions made the modern civilization possible, but their production, processing and transportation 
are often environmentally disruptive, with impacts ranging from land dereliction to water pollution; 
their combustion generates not only CO2 but also such pollutants as CO, nitrogen (NO, NO2) and sulfur 
(SO2 and SO3) oxides and particulate matter; their highly uneven distribution contributes to worldwide 
economic inequalities, and the quest for secure fossil fuel supplies has led to many detrimental policies 
and contributed to recurrent conflicts” 

“Clearing of forests, large-scale cropping and animal husbandry have been with us throughout recorded 
history but the rising combustion of fossil fuels has been by far the greatest contributor of CO2 during 
the past two centuries, followed by CH4 (from rice fields, landfills, cattle, and natural gas production), 
and N2O (mostly from nitrogenous fertilizers).  Realization that these trace gases could affect climate is 
more than 150 years old” 

“There has been an exponential rise of attention paid to global climate change. Much has been learned, 
much remains uncertain but basic facts are indisputable.  Ice core analyses show CO2 levels close to 
270 parts per million (ppm) by volume during the preindustrial era; in 1958 when Mauna Loa monitoring 
began they reached 313 ppm; by the year 2000 they were 370 ppm and by the end of 2023 they reached 
420 ppm, more than 50% above the late 18th-century level…This rise, together with contributions by 
CH4 and N2O, has translated to about 1⁰C of global warming compared to the 19th-century mean. All 
continents have been affected, recent decadal warming gains have been steadily rising and the eight 
years between 2015 and 2022 were the warmest years on record” 

The remainder of Vaclav’s essay walks through accomplishments and setbacks in the transition to date, future 
energy demand, green hydrogen for steel production, materials required per MW for wind vs natural gas, the 
energy intensity of new transmission capacity, transition costs and a lot of other topics.  Vaclav’s essay is a great 
read for anyone looking to learn more about the transition from one of the world’s preeminent energy scientists. 
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Steps 3 and 4: Decarbonization of winter heating via residential and commercial air-sourced heat pumps 

  
In an Electravision scenario, 50%-65% of winter heating energy is met via electric heat pumps, up from 6%-11% 
today.  Heat pumps are the marginal source of winter heating in Europe and the US, but the challenge is the 
same as with vehicles: the time required to replace the stock of combustion devices with electrical ones.  New 
home sales in the US and Europe are less than 1% of the existing housing stock.  So, if heat pump sales are 
mostly confined to new homes or to replace furnaces when they stop working (their operating lives are 20+ 
years), this transition will take a really long time.  Also: the Ninth Circuit overruled Berkeley’s natural gas ban in 
new buildings after concluding that it conflicts with Federal law; the impact of this decision could be material. 

The fourth chart shows another hurdle: cost.  Natural gas is cheaper than electricity per unit of energy, offsetting 
heat pump efficiency benefits for homeowners.  In other words, if a heat pump coefficient of performance9 is 
3x but electricity costs 3x more than natural gas, there might be limited economic benefits to heat pump 
adoption.  Heat pump switching incentives are greater for heating oil and propane users (gold dot).   

On Europe: heat pump adoption means that many buildings will have air conditioning for the first time, which 
could reduce Europe’s net energy and emissions gains (see page 33) from heating electrification. 

  

    
  

 
9 For more information on heat pump coefficient of performance, see this page from our 2022 energy paper 
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On this page: global ICE passenger car sales rebounded in 2023; lithium ion battery pack prices continue to 
decline after a temporary spike in 2022; EV metals costs per battery type explain why LFP batteries are preferred 
by automakers (i.e., no cobalt or nickel); China and Europe rank at the top of EVs as a share of car sales; US 
gasoline demand appears to have peaked since miles traveled have reached pre-COVID levels while gasoline 
demand has not; and the mileage of internal combustion engine cars by model year continues to rise.  Notes:  
global gasoline demand has risen above its 2019 peak, in contrast to the US data; and Germany EV sales have 
declined in share terms due to the expiration of certain purchase subsidies. 
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On this page: global ICE passenger car sales rebounded in 2023; lithium ion battery pack prices continue to 
decline after a temporary spike in 2022; EV metals costs per battery type explain why LFP batteries are preferred 
by automakers (i.e., no cobalt or nickel); China and Europe rank at the top of EVs as a share of car sales; US 
gasoline demand appears to have peaked since miles traveled have reached pre-COVID levels while gasoline 
demand has not; and the mileage of internal combustion engine cars by model year continues to rise.  Notes:  
global gasoline demand has risen above its 2019 peak, in contrast to the US data; and Germany EV sales have 
declined in share terms due to the expiration of certain purchase subsidies. 
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That’s good news but China’s energy demand has been growing, unlike stagnant energy consumption in the 
West.  As a result, renewable shares of China’s energy and electricity use are not as indicative of emissions 
declines as they are in developed countries.  The charts below show absolute levels of emissions and fossil fuel 
consumption.  Is China close to an emissions plateau?  It’s tempting to think it might be given China’s ongoing 
investments in renewable energy and nuclear power.  The next 3-4 years will tell us what we need to know; 
keep in mind that the prior plateau from 2013-2017 ended up being a head fake. 

 
In last year’s paper we included a long section on renewable supply chains and China.   The challenge for the G7 
is illustrated below.  The Y axis shows an index of environmental health and corruption by country (the lower 
the value, the more environmentally unhealthy and corrupt each country is), along with descriptions of each 
country’s presence in renewable supply chains.  Other than Australia, most of these countries score poorly, 
particularly China.  As a result, while the G7 can try and develop its own natural resource and processing supply 
chains for renewables, they will be competing with countries like China that can almost always do so more 
cheaply and with much less regulatory oversight.   Two examples from prior Eye on the Market pieces: China’s 
unregulated rare earth element industry reportedly accounts for 40%+ of its total REE output, and Chinese 
polysilicon plants (which dominate global solar supply chains) routinely dump toxic waste into rivers and lakes, 
which is one reason why 70% of China’s rivers and lakes are unfit for human use. 
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Essential energy transition charts 
Every year we include charts that track the progress, costs and challenges of the energy transition.  This page: 
global wind/solar generation soar past nuclear; the IEA consistently underestimates solar capacity additions; 
ISO capacity credits show that when 1 MW of wind/solar is added to the grid, thermal gas/coal requirements 
only fall by 10%-25% of that amount due to wind/solar intermittency; fossil fuel shares of primary energy are 
falling faster in China and Europe than in the US; global hydropower capacity factors have been declining; and 
coal shares of primary energy have been flat or falling with the exception of Vietnam and Indonesia. 
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Essential energy transition charts 
Every year we include charts that track the progress, costs and challenges of the energy transition.  This page: 
global wind/solar generation soar past nuclear; the IEA consistently underestimates solar capacity additions; 
ISO capacity credits show that when 1 MW of wind/solar is added to the grid, thermal gas/coal requirements 
only fall by 10%-25% of that amount due to wind/solar intermittency; fossil fuel shares of primary energy are 
falling faster in China and Europe than in the US; global hydropower capacity factors have been declining; and 
coal shares of primary energy have been flat or falling with the exception of Vietnam and Indonesia. 
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On this page: the US has achieved US energy independence for the first time in 40 years while Europe and China 
compete for global energy resources; energy intensive manufacturing has been shifting to the developing world 
for reasons related to developed world outsourcing and the developing world’s own consumption; renewable 
jet fuel alternatives are very expensive, resulting in cost and supply challenges if the US military attempts to 
decarbonize energy use for aviation17.  As per the last two charts, CCS faces a fundamental physical challenge: 
while coal and gas plants account for the bulk of industrial emissions, they have among the lowest flue gas 
concentrations of CO2, which increases the cost and complexity of capturing and sequestering it. 

    

   

    

 
17 And to be clear, an EV version of the 60-tonne M1 Abrams tank is absurd; it would require a battery that 
weighs 2/3 of the tank itself to match its 250 mile range 
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On this page: transformer and other transmission equipment have seen the highest inflation of all producer 

goods since 2019; biofuels produced from corn, sugarcane and palm oil are generally small at 1% of primary 

energy, with the exception of Brazil and Indonesia; hydraulically fractured oil and gas production has been a 

growing part of US energy supplies, now accounting for >50% of primary energy consumption; planned CCS 

capacity is 6%-7% of current emissions in the US and Europe but CCS project completion rates have historically 

been low, so the projections are speculative.  Last chart: the large energy deficit resulting from production of 

synthetic fuels, using the example of a Sabatier reactor to produce green methane from atmospheric CO2 and 

green hydrogen.  In addition to the energy deficit, there’s also the cost of carbon capture equipment and 
electrolyzers to consider.  We will discuss synthetic fuels in greater detail next year. 
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If a country is willing to build nuclear fission plants, how long would it take to complete them?  The chart on 
the left shows how difficult a question is this to answer for the developed world.   Average completion times20 
in developed countries ranged from 4 to 10 years for plants whose construction began from 1960 to 1990, but 
there are so few observations for developed countries since 1990, it’s impossible to know.  Plants have been 
completed in 6-8 years in developing countries such as China, India and Russia but this has nothing to do with 
what can be accomplished in the West.    

  
 

 

     
  

 
20 Average completion times can obscure massive delays on individual projects.  Example: Watts Bar-2 
Tennessee (1973, 43 years); Diablo Canyon California (1968, 17 years); and Hartlepool UK (1968, 20 years) 
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What happened to NuScale and its small modular reactor project? 
NuScale had a lot going for it: a $1.4 billion cost-sharing deal with the DoE, and design approval from the NRC that 
bypassed the typical lengthy site permitting process since its six small modular reactors were designed to be built on the 
DoE’s Idaho National Lab site.  NuScale claimed that construction costs would be below $3 mm per MW, that it would be 
built in ~5 years and that it would run at a 95% capacity factor.  
Eventually, NuScale scrapped plans to build SMRs when cost estimates soared to $20 mm per MW due in part to rising 
reinforced concrete prices; its designs require more reinforced concrete per MW than conventional reactors.  Even before 
cost overruns, electricity purchase commitments covered less than 25% of NuScale’s output.  Then as cost projections 
rose, electricity buyers gave NuScale an ultimatum: boost commitments to 80% or terminate the project.  In November 
2023, NuScale conceded the target was unachievable and all parties determined the project should end.   SMR hyperbole 
was everywhere in 2021 but is quieter now.  As I wrote last year, I never understood the logic behind SMRs.  Nuclear 
power is one of the most capital intensive of all industrial projects, and a significant part of that capital cost is fixed per 
plant irrespective of its capacity.  So why would shrinking the size of a nuclear fission plant be of any economic benefit?  
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US Fracking macht den unterschied
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On this page: the US has achieved US energy independence for the first time in 40 years while Europe and China 
compete for global energy resources; energy intensive manufacturing has been shifting to the developing world 
for reasons related to developed world outsourcing and the developing world’s own consumption; renewable 
jet fuel alternatives are very expensive, resulting in cost and supply challenges if the US military attempts to 
decarbonize energy use for aviation17.  As per the last two charts, CCS faces a fundamental physical challenge: 
while coal and gas plants account for the bulk of industrial emissions, they have among the lowest flue gas 
concentrations of CO2, which increases the cost and complexity of capturing and sequestering it. 

    

   

    

 
17 And to be clear, an EV version of the 60-tonne M1 Abrams tank is absurd; it would require a battery that 
weighs 2/3 of the tank itself to match its 250 mile range 
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On this page: transformer and other transmission equipment have seen the highest inflation of all producer 

goods since 2019; biofuels produced from corn, sugarcane and palm oil are generally small at 1% of primary 

energy, with the exception of Brazil and Indonesia; hydraulically fractured oil and gas production has been a 

growing part of US energy supplies, now accounting for >50% of primary energy consumption; planned CCS 

capacity is 6%-7% of current emissions in the US and Europe but CCS project completion rates have historically 

been low, so the projections are speculative.  Last chart: the large energy deficit resulting from production of 

synthetic fuels, using the example of a Sabatier reactor to produce green methane from atmospheric CO2 and 

green hydrogen.  In addition to the energy deficit, there’s also the cost of carbon capture equipment and 
electrolyzers to consider.  We will discuss synthetic fuels in greater detail next year. 
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Erdgas ist die primäre energie

In 2023, about 4,178 billion kilowatthours
(kWh) (or about 4.18 trillion kWh) of 
electricity were generated at utility-
scale electricity generation facilities in the 
United States. About 60% of this electricity 
generation was from fossil fuels—coal, 
natural gas, petroleum, and other gases.

As of January 2024, America has nearly 1.3 
million megawatts of generation capacity. 
The largest fuel source for this capacity is 
natural gas (43.9%), followed by coal 
(16%). Wind, nuclear, and hydro together 
account for more than one-third of 
capacity.



Erdöl noch lange nicht am ende

In 2023, EVs made up more than 10% of global auto 
sales, from less than 1% in 2012. Yet over the same 
period, oil demand climbed more than 11% to an all-
time-high of over 101 million barrels a day. 

Fossil fuels currently account for over 80% of primary 
energy consumption, while solar and wind make up just 
over 5%. 
Most of the increase in demand could come from jet fuel 
and petrochemicals. 
Lack of investment could lead to global oil supplies 
falling below 95 million barrels a day by 2030, creating a 
potential shortfall 
OPEC, which accounts for a third of global crude oil 
supply, is supplying more than a million fewer barrels to 
the market compared to 2019 levels. Russia is also 
lagging 2019 output by a similar amount. The U.S., the 
world’s largest producer 

4 BIG PICTURE: KEY THEMES FOR 2024 | Q1 2024

the predominant source of power, 
while electricity took more than 65 
years to surpass gas as the leading 
source of lighting (Display 2).

Major oil producers have so far 
offered a rather muted response to 
rising demand. OPEC, which accounts 
for a third of global crude oil supply, 
is supplying more than a million fewer 
barrels to the market compared to 
2019 levels. Russia is also lagging 
2019 output by a similar amount. The 
U.S., the world’s largest producer, is 
only now exceeding pre-pandemic 
output. However, the shale sector, 
which accounts for two-thirds of U.S. 
oil production, should keep its “drill, 
baby drill” mindset in check.

Energy companies have adopted a 
more investor-friendly approach to 
capital allocation, with 2022 marking 
the first time in over a decade that 
more cash was spent on dividends, 
share buybacks and lowering debt 
than on capital expenditure. Last 
year, the International Energy Agency 
estimated that lack of investment 
could lead to global oil supplies 
falling below 95 million barrels a 
day by 2030, creating a potential 
shortfall. We expect oil assets 
to benefit in a tighter-for-longer 
oil market.

5. U.S. Infrastructure Is Aging 
Faster Than Its Population
While the median age of Americans 
nears a high of 40, few understand 
that U.S. infrastructure is aging faster 
than its people. Most of the country’s 
facilities—both private and public, 
across transportation, industry, 
power and military complexes—have 
aged significantly since the 1960s. 
Highways are 30 years old and 
government industrial complexes 

at 50 are “long in the tooth.”7 Even 
residential buildings now average 
32 years, a post-war high. Although 
the U.S. military operates the most 
advanced weapons in the world, they 
are built in facilities that are 48 years 
old. Unlike fine wine, infrastructure 
doesn’t improve with age.

The U.S. has fallen to 13th place 
among 138 nations in infrastructure 
quality, trailing Singapore, Hong Kong 

and the UAE. Despite a car-centric 
economy, Washington allocates a 
mere 0.5% of GDP on transportation 
infrastructure—lagging far behind 
Japan, Australia and China, who 
spend ten times as much (Display 3). 
Unlike other advanced economies 
where central governments primarily 
fund infrastructure, the U.S. has 
historically relied on state and 
local governments. Only recently 
has there been a pickup in federal 
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7 Bureau of Economic Analysis Data as of December 2022.



Trends brauchen manchmal zeit

GMO FOCUSED EQUITY INSIGHTS
Timing Your Swing: Harnessing the Opportunity in Clean Energy   |  p4

We’ve Seen Movies Like This Before
Given the purported efficiency of equity markets, it seems hard to believe that a sector that’s 
been beaten up this badly could possibly have compelling long-term prospects. Yet, in our 
areas of coverage, we’ve seen this sort of thing multiple times in recent years, and we’ve 
capitalized on the opportunities created by these dislocations to generate strong returns.

In January 2016, on the back of weak metals prices, mining companies were down over 70% 
from their 2011 peak (see Exhibit 4). Many major mining companies were down 90% or more 
and being priced for a high risk of bankruptcy. The world can’t function without metals, 
however, and when metals prices bounced back a bit and fear subsided, mining companies 
rallied by over 550% in just a few years, more than quadrupling the broad equity market.

EXHIBIT 4: DISLOCATION IN MINING 2015/2016 

Whole period: 1/2011 – 4/2022 | Trough: 1/20/2016 | Source: Bloomberg, GMO

A few years later, the fossil fuel industry endured a similar panic (see Exhibit 5). Falling fossil 
fuel prices conspired with narratives surrounding electric vehicles and fossil fuel demand 
evaporation to drive the industry down over 70%. Once again, an industry absolutely critical 
to the functioning of the global economy bounced back with a vengeance, as fossil fuels have 
rallied almost 300% and more than tripled the return of the market the last few years.

EXHIBIT 5: DISLOCATION IN FOSSIL FUELS 2020/2021

Whole period: 7/2014–3/2024 | Trough: 3/31/2020 | Source: Bloomberg, GMO 
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Was Xi über die 
Wirtschaft denkt
Xi Jinping is expanding the roles of the party and 
state to guide economic actors towards Beijing’s 
strategic goals. 
Economic liberalization as a goal in and of itself 
is dead. Xi uses market forces as a tool when 
convenient, as a part of a party-state toolkit. 
The leadership has no intention of isolating 
China. Dual circulation strategy aims to alter 
China’s position in the global economy –
remaining open to the global economy while 
boosting domestic consumption and climbing 
global value chains. 
Beijing has begun to heavily emphasize the 
“New type of all-of-nation system” to close key 
technology gaps, and economic actors are 
increasingly playing along. 
In Xi’s view, the private sector had become 
detached from national interests and drove up 
systemic risks in the financial sector, an issue 
that could only be addressed with more control. 
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by 2021, that figure had reached 58%. We see this 
percentage increasing another 10% over the coming 
years. Importantly, there are growing country rivalries 
embedded in this growth forecast, but – to date – China 
has gained share not only through its competitive 
exports, but also by creating a more local presence 
in key markets such as Vietnam. For global investors, 
both Asia infrastructure and Asia Credit (both liquid and 
private markets) are effective ways to play this theme 
across the region, we believe. 

3. The rebalancing of the Chinese economy towards 
automation and the environment is definitely good 
for GDP growth, but we are not sure that it is as good 
for global allocators. The New Economy in China, which 
we define to include the Green Economy, AI, and the 
industrial automation/digitalization effort, represents 
about 20% of the economy, but accounts for 55% of 
GDP growth, we believe. One can see this in Exhibit 1. 
My colleagues Frances Lim, Changchun Hua, and I wrote 
about this extensively during our last trip (see Thoughts 
from the Road: Asia dated October 2023). To China’s 
credit, the country pivoted early and hard to these 
three dynamic sectors. That’s the good news. The bad 
news is that there is a lot of capacity in this area, the 
cost curve is bending sharply, and we are increasingly 
worried that – left unchecked – excess capacity and 
competition could lead to significant margin pressure 
for the companies that are delivering on these 
important strategic mandates. These sectors are also 
increasingly viewed as strategic to national interests, 
potentially making them subject to export controls, 
market access restrictions, limits on joint ventures with 
foreign firms, and investment restrictions. As a result, 
investors must understand and be attentive to both the 
opportunities and risks associated with these areas of 
growth.

There was a lot of discussion about the 
trajectory of GDP growth, but more and 
more the discussion is now centered on 
the capital markets, including both flows 
and savings.

Exhibit 1: A Misunderstood Economy: Digital and Green 
Transformation Should Offset Ongoing Drags From Real 
Estate In 2024
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Sustainability as well as reported by BNEF. ‘Digital economy’ 
added value is as reported by CAICT, including added value of the 
information industry and added value that the information industry 
brings to other industries. The drag of real estate is estimated 
by the KKR GMAA team with an IO table and includes the real 
estate industry itself and the industry’s impact on upstream and 
downstream. Data as at March 25, 2024. Source: Beijing Institute of 
Finance and Sustainability. China National Bureau of Statistics, BNEF, 
CAICT, KKR Global Macro & Asset Allocation analysis.

Exhibit 2: The Ongoing Change in China’s Economy Will 
Continue in 2025. Key Variables Include Less Drag From 
Real Estate and Consumer Confidence

2.8

1.3
0.6

0.5

-0.7
4.5

Digitalization Green
Transition

Catering &
Accom.,

Wholesale, etc.

Other Real Estate
& Scarring

Total

China GDP Breakdown: 2025

Note: ‘Green transition’ is based on green finance and transition 
investment studies from the Beijing Institute of Finance and 
Sustainability as well as reported by BNEF. ‘Digital economy’ 
added value is as reported by CAICT, including added value of the 
information industry and added value that the information industry 
brings to other industries. The drag of real estate is estimated 
by the KKR GMAA team with an IO table and includes the real 
estate industry itself and the industry’s impact on upstream and 
downstream. Data as at March 25, 2024. Source: Beijing Institute of 
Finance and Sustainability. China National Bureau of Statistics, BNEF, 
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●   P O I N T N O.  1

There Is a Transformation 
Happening, and a New China Is 
Emerging to Which All Inves-
tors Should Pay Attention. 
Prior to COVID, a lot of market capitalization was 
created in China by entrepreneurs who leveraged 
technology to create an improvement in the consumer 
experience, including online shopping, social media, 
and e-commerce. Today, by comparison, the new 
growth drivers of the Chinese economy look quite 
different: They are industrial digitalization and the energy 
transition. According to some of the policy makers 
and executives with whom we spoke, both of these 
industry segments are growing about 40% year-over-
year, and each sector now represents about 10% of the 
Chinese economy. Importantly, China has a cost and 
resource advantage across both of these areas, and 
we think that they will look to increase their competitive 
advantage, especially in the EV sector. So, our base view 
is that – over time – investors will talk more about these 
drivers than they will about housing and exports, both 
of which we think have already peaked as a percentage 
of GDP, and as such, now represent actual drags on 
the economy. One can see the transition unfolding in 
Exhibit 1. 

 
Exhibit 1: A New Economy: China’s Green and Digital 
Economy Will Soon Fully Offset the Slowdown in Fixed 
Investment, Including a Saturated Housing Market
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Note: ‘Green economy’ based on energy transition investment as 
reported by BNEF. ‘Digital economy’ added value is as reported by 
CAICT, including added value of the information industry and added 
value that the information industry brings to other industries. The 
drag of real estate is estimated by the KKR GMAA team with an IO 
table and includes the real estate industry itself and the industry’s 
impact on upstream and downstream. Data as at December 31, 2022. 
Source: China National Bureau of Statistics, BNEF, CAICT, KKR Global 
Macro & Asset Allocation analysis.

Prior to COVID, a lot of market 
capitalization was created in China by 
entrepreneurs who leveraged 
technology to create an improvement in 
the consumer experience, including 
online shopping, social media, and 
e-commerce. Today, by comparison, the 
new growth drivers of the Chinese 
economy look quite different: They are 
industrial digitalization and the energy 
transition.
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Exhibit 2: This Transition Is Necessary and Rapidly 
Picking Up Pace, Given That Until Recently China 
Had Been Too Focused On Fixed Investment and 
Government Spending
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●   P O I N T N O.  2

Asia Is Much More Than Just 
China. 
Maybe most importantly, the growth story in Asia is 
much bigger than China. Across the region, growth in low 
cost manufacturing of goods as a source of competitive 
advantage in the global economy has been over-
taken by industrial services, including logistics, waste 
management, and data centers. We think that there is 
both internal demand and an external component to this 
story. Against this backdrop, the bid for infrastructure 
and logistics could accelerate even more meaningfully, 
we believe, in key markets such as India, China, 
Indonesia, the Philippines, Vietnam and even Japan. Not 
surprisingly, we left quite bullish about what this means 
for our Real Assets franchise.

What has not changed is our team’s conviction around 
two countries: Japan and India. Japan remains a ‘must 
own’ country, we believe. We think that Japan is exiting 
deflation for the first time in decades, which means 
it is one of the few countries in the developed world 
whose stock market is benefitting from our thesis about 
a higher resting heart rate for inflation. At the same 
time, Japan is having a corporate reform renaissance 
that may ultimately rival what investors saw during 
the 1980s in the United States (see below for details). 
Finally, while monetary policy is definitely changing, we 
left more confident that the long end of the curve will 
not compromise economic health and/or the positive 
trajectory of the capital markets. Importantly, Unlike the 
U.S., Japan is a great story that is not trading at a full 
price. Indeed, despite a 37% positive move upward year-
to-date, valuations are still reasonable at 14.5x, and there 
are a lot of single stocks trading with net cash positions 
and/or below book value. Against this backdrop, we look 
for more corporate carve-outs, margin improvement 
stories, and public-to-private opportunities (which we 
think are going to accelerate on the back of more activist 
pressure).
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Second, much of the quality upgrade thesis we heard 
about as it relates to housing, white goods, consumer 
transportation, etc., is predicated on a rebound in 
consumption. However, savings rates continue rising, 
a reflection that there is still a real need for improved 
confidence before this upgrade cycle can become more 
self-sustaining, we believe. As a result of the scarring 
effect from the pandemic, including a postponement of 
consumer upgrades and large expenditures, as well as 
an uptick in the youth unemployment rate, consumer 
confidence fell sharply over the past three years. This 
reality led to excess savings soaring to 15% of 2023 retail 
sales. However, were consumer confidence to recover and 
savings to return to pre-COVID levels of around 29% from 
its current level of almost 33%, Changchun estimates that it 
could add RMB 7 trillion (or nearly one trillion U.S. dollars) 
to the economy over a three-to-five-year period.

Exhibit 11: Amid Tumbling Consumer Confidence, China’s 
Excess Savings Soared to 15% of Consumption
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1  Cai Fang (2023), Effect, Direction, and Roadmap of Household Hukou System Reform, Journal of Economic Research, Vol 10 (In 
Chinese).

There is, however, good news on two-fronts 
consumption-wise. We note the following:

 y Urbanization is still at 66%, which means, using 
developed market peers as a guide, that China still has 
10-12% more in potential gains. This translates to 150 
million or more Chinese consumers who are poised to 
see their incomes increase as they move towards urban 
hubs. At the same time, some local scholars estimate 
that around 170 million migrant workers who have been 
living in cities haven’t registered in the hukou system, a 
resident status that grants eligibility to access the urban 
social welfare system, including things like health care 
insurance, pension, and public education, among others. 
They expect that granting hukou to these residents 
would stimulate additional RMB 1.2 trillion or around 
$170 billion in consumption1.

 y Recent government reports show that disposable 
income per household increased by 6.1% in 2023, 
which is slightly better than overall economic growth. 
While conspicuous consumption is down in China, 
buying basic goods and services as well as modest 
lifestyle upgrade activity, especially in the middle to 
higher income range, remains solid. Indeed, this kind of 
economic momentum is consistent with what we see 
in our portfolio companies, the lion’s share of which are 
consumer and services focused. Top line growth is solid, 
margins are holding, and consumers are spending on 
less conspicuous items such as ‘smart homes’, pets, and 
recreational activities. Domestic travel is also strong. For 
example, during the Spring Festival holiday in February, 
domestic tourist trips hit 474 million, a year-over-year 
increase of 34%. We also think that there could be more 
appetite for higher end consumers to travel outside 
China in 2025, including to Japan and Europe. 

Third, many locals feel that more can be done to 
modernize the capital markets so that foreign capital feels 
more comfortable both entering and exiting the country. 
China’s equity market is cheap by most measures, but it 
lacks a catalyst to enjoy some of the multiple expansion 
it probably deserves. At the same time, we believe 
the potential for domestic market reform should be 
embraced. Specifically, similar to what we have seen in 
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Exhibit 7: Housing Starts Correction Comparisons 
Suggest China Has Taken a Lot of Pain…

0
10

20
30
40
50
60
70
80
90

100

T-
15

T-
13 T-
11

T-
9

T-
7

T-
5

T-
3 T-
1

T+
1

T+
3

T+
5

T+
7

T+
9

T+
11

T+
13

T+
15

T+
17

T+
19

Housing Starts

Japan housing starts T=1990 China housing starts T=2019

Spain housing starts T=2006US housing starts T=2005

ES: -95%

US: -73%

JP: -59%

Data as at December 31, 2023. Source: Japan Ministry of Land, 
Infrastructure and Transport, China National Bureau of Statistics, 
Federal Housing Finance Agency, Census Bureau, Spanish Statistical 
Office, Haver Analytics, KKR Global Macro & Asset Allocation analysis. 

Exhibit 8: …But There Is More Work to Be Done on Price
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Exhibit 9: Our Hope Is That China Does Not Follow 
Japan’s Sluggish Approach to Fixing Housing as…
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Exhibit 10: ….Today There Could Still Be Nearly 30 Million 
Excess Housing Units in China
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ownership. All told, if Japanese locals shifted just 
one percent of their household financial assets into 
equities (from 10% to 11%) this re-allocation would add 
approximately $185 billion to inflows. 

Exhibit 15: Japan Households Have $19 Trillion of 
Financial Assets…
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Financial Management products. Data as at December 31, 2021. 
Source: Wind, Cabinet Office of Japan, India Ministry of Statistics and 
Program Implementation, OECD, Department of Statistics Singapore, 
Australian Bureau of Statistics, Federal Reserve Board, Haver 
Analytics.

Such rapid improvement is a big deal, in 
our view, and it suggests that there is 
the potential for even more growth in 
book value ahead, we believe. In 
particular, we think the next phase of 
growth will harness the large cash 
position on balance sheets to invest 
more aggressively behind automation, 
AI, robotics and acquisitions.

Exhibit 16: …With More Than Half of Japanese Household 
Financial Assets Held in Deposits
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China’s 24% Insurance/Pension includes 11.6% Insurance + 12.5% 
Financial Management products. Data as at December 31, 2021. 
Source: Wind, Cabinet Office of Japan, India Ministry of Statistics and 
Program Implementation, OECD, Department of Statistics Singapore, 
Australian Bureau of Statistics, Federal Reserve Board, Haver 
Analytics.

2. The fundamental backdrop is encouraging too. 
Japan’s corporate profits in the second quarter 
were supposed to fall to minus 10% but they actually 
came in at a positive 12%. Rising margins, a weaker 
currency, better than expected GDP, and pessimistic 
expectations all led to the surprise. Our bigger picture 
view is that corporate reform in Japan will lead to a 
structural uplift in margins, and this improvement 
will likely occur against a backdrop of undemanding 
valuations. One can see this in Exhibits 17 and 18. Such 
rapid improvement is a big deal, in our view, and it 
suggests that there is the potential for even more 
growth in book value ahead, we believe. In particular, 
we think the next phase of growth will harness the 
large cash position on balance sheets to invest more 
aggressively behind automation, AI, robotics and 
acquisitions. 
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2. The fundamental backdrop is encouraging too. 
Japan’s corporate profits in the second quarter 
were supposed to fall to minus 10% but they actually 
came in at a positive 12%. Rising margins, a weaker 
currency, better than expected GDP, and pessimistic 
expectations all led to the surprise. Our bigger picture 
view is that corporate reform in Japan will lead to a 
structural uplift in margins, and this improvement 
will likely occur against a backdrop of undemanding 
valuations. One can see this in Exhibits 17 and 18. Such 
rapid improvement is a big deal, in our view, and it 
suggests that there is the potential for even more 
growth in book value ahead, we believe. In particular, 
we think the next phase of growth will harness the 
large cash position on balance sheets to invest more 
aggressively behind automation, AI, robotics and 
acquisitions. 
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Exhibit 6: Services, Not Manufacturing, Is Still the Main Driver of Growth

1.5%
0.6%

0.4%

1.8%

1.7% 0.1%

1.0% 7.2%

Digital:
Service

Digital:
Mfg

Climate
Transition

Other
Priv

Consm'pn

Property Trad'l
Mfg

Other 2023

India FY 2023: Real GDP Breakdown, %

Digital & Climate
New and growing 
drivers of growth Real Estate

Experiencing a
cyclical recovery

Manufacturing
Future upside
to growth

Consumer
Rising affluent
consumer

Note: Digital economy is estimated based on “India’s Trillion-Dollar Digital Opportunity” from India Ministry of Electronics and Information 
Technology. Climate transition is estimated based on IEA estimations. Other private consumption is private consumption on service excluding 
digital as goods consumption is included in manufacturing. Property includes construction and real estate. Traditional manufacturing excludes 
digital and climate transition manufacturing. Data as at March 31, 2023. Source: India Central Statistics Office, Reserve Bank of India, India 
Ministry of Electronics and Information Technology, IEA, KKR Global Macro & Asset Allocation analysis.

The corporate sector is also having a renaissance. As we 
show in Exhibit 6 (and similar to what we saw in China 
during our recent visits), the growth in the Indian economy 
is beginning to better reflect the impact that digitalization 
and climate is having on GDP. Importantly, current 
GDP statistics do not fully capture the manufacturing 
growth that we expect to come on the heels of better 
infrastructure and more direct foreign investment. Based 
on our conversations in Mumbai, Delhi, and Gurugram, we 
learned that there are not only more global manufacturers 
who are setting up shop in India since COVID, but so 
too are related suppliers and logistic companies that 
can provide additional leverage to these multi-nationals 
and/or local exporters. Against this backdrop, we think 
that there is a ‘fly wheel’ effect that will further gain 
momentum in fiscal year 2025-2026. If we are right, then 
this should help to support economists’ claim that India 
can maintain an annual growth rate of six to seven percent 
over the next five years or so. 

Interestingly, what one sees on the ground is that many 
foreign executives are using the same playbook that they 
used to succeed in China two decades ago to capitalize on 
such a large and vibrant consumer market. Specifically, 
they are leveraging a corporate strategy which also entails 
creating both local manufacturing capacity to export 

globally while creating more local sales capacity to address 
such a large consumer market. Apple moving production 
to India is the poster child to which most local executives 
refer, but this narrative is increasingly true across parts of 
healthcare equipment/services, technology hardware, and 
manufacturing. That said, India still has a way to go to catch 
China in the highest value parts of the export food chain, 
we believe.

Meanwhile, the overall financial services system is also 
operating much better than during our last visit in 2019. 
One can see this in Exhibit 6, which captures the cyclical 
rebound in activity the country is now seeing, and in 
Exhibit 7, which reflects the improvement in credit quality 
in the banking system. At the same time, consumer 
losses are tracking well below what many lenders 
originally underwrote when providing both secured and 
unsecured loans. This viewpoint is especially true in the 
$3,000-$4,000 annual income range, we believe. On the 
wholesale side, leverage generally remains well below 
peak levels, and we do not see any major near-term 
issues. That said, given all the capital flowing into this 
country, one needs to stay disciplined, as India – despite its 
strong growth trajectory – is not immune from a cyclical 
downturn. 
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