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Â MUFG Transition Whitepaper 2025: Challenges and Solutions for 
Expanding Japan's Carbon Neutrality Investment  

 
MUFG announces the publication of the fourth edition of its Transition 
Whitepaper, a series launched in 2022. This latest edition focuses on 
ñChallenges and Solutions for Expanding Japanôs Carbon Neutrality 
(CN) Investment.ò 

 
1. Changing International Dynamics and New CN Investment 
Challenges 

One year has passed since MUFG released the Transition Whitepaper 
2024. During this period, the global landscape surrounding CN has 
changed significantly. 

1) International Developments  

Global power dynamics have undergone notable shifts, driven by 
policy changes following the inauguration of the second Trump 
administration in the United States (U.S.) and by Chinaôs growing 
influence in the CN market. 

2) Rising Electricity Demand and Strategic Energy Mix Reassessment 

The rapid proliferation of data centers has led to a significant surge in 
global electricity consumption. In response, many countries are 
reconsidering nuclear power as a viable option and undertaking 
comprehensive reviews of their energy portfolios to secure long-term 
stability and resilience in power supply. 

 
2. New Analytical Focus in Transition Whitepaper 2025 

This edition introduces the following enhanced analytical approaches: 

1) Broadened Global Perspective 
The analysis now encompasses China, India, and ASEAN countries 
alongside Europe and the U.S., offering a more comprehensive 

regional overview and contextualize Japanôs CN investments within 
global trends. 

2) Emphasis on Energy-Intensive Industries 

Beyond the traditional focus on ñenergy transition,ò this edition 
incorporates ñenergy-demand sectors,ò including basic materials 
industries, to highlight the systemic challenges involved in advancing 
Japanôs overall CN efforts. 

3) Addressing Industry-Specific Challenges 

In addition to general ñtransition challengesòðsuch as price pass-
throughðthis edition examines ñindustry-specific challengesò that 
each sector must overcome to progress effectively toward CN 
objectives. 
 
This transition whitepaper provides actionable insights into the 
challenges and solutions essential for accelerating CN investment in 
Japan.  
 
Â Global Trends: Significant Progress in CN Investments 

 
Despite persistent challenges in achieving CN, substantial progress in 
CN-related investments is evident across Europe, the U.S., and Asia. 
These investments are strengthening industrial competitiveness and 
reinforcing energy security at the national level. 
 
1. Trends in the U.S. 

The U.S. has leveraged CN initiatives to revitalize its manufacturing 
sector and to bolster industrial capacity as part of efforts to address its 
trade imbalance with China. Following the inauguration of the second 
Trump administration, policy support has shifted toward targeted 
technologies aimed at maximizing domestic resource utilization and 
enhancing energy security. 
 

Executive Summary 
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Investment in offshore wind and electric vehicles (EV), both expected 
to face reduced policy support, is likely to stagnate. Conversely, solar 
power generation is projected to maintain strong growth, driven by 
sustained demand from major technology firms like GAFAM, even 
amid diminished policy incentives. This expansion will be 
complemented by policy-supported thermal generation (natural gas) 
and nuclear power, ensuring a diversified and resilient energy mix. 

 
2. Trends in Europe 

Europe has adopted regulation-driven strategies to accelerate 
renewable energy deployment, aiming to strengthen energy security 
and advance the industrialization of CN technologies. Despite current 
challengesðsuch as rising energy prices and constraints on price 
pass-throughðpolicy support for CN technologies remains strong, and 
investment in this area is expected to continue progressing. 
At the same time, energy-intensive sectors, including materials and 
automotive, are under mounting pressure due to escalating energy 
costs and intensifying price competition from Chinese products. 
Addressing these structural challenges will be critical to safeguarding 
Europeôs industrial competitiveness in the global market. 

 
3. Trends in China 

China has positioned itself as a global leader in renewable energy and 
EV adoption by leveraging cost advantages derived from domestic 
industrial development. While concerns are increasing over potential 
export declines due to tariff measures in Europe and the U.S., China 
is actively stimulating domestic demand and diversifying export 
destinations beyond these regions. In parallel, China is accelerating 
investment in emerging areas such as green hydrogen, nuclear power 
generation, and synthetic fuels. By aligning industrial policy with global 
CN trends, China is expected to continue expanding CN-related 
investments, reinforcing its status as a manufacturing powerhouse. 

 

4. Trends in India 

Driven by population growth and economic expansion, India's energy 
demand is rising rapidly. To achieve energy self-sufficiency by 2047, 
India is promoting the introduction of renewable energy sources, 
including solar power and pumped storage hydroelectric power 
generation. India has favorable geographical conditions that give 
renewable energy an economic advantage over other power sources, 
making it among the cheapest in the world. Consequently, the use of 
renewable energy is expected to grow significantly. The production 
and export of green hydrogen or its derivatives using inexpensive 
renewable energy is also expected to accelerate. Additionally, nuclear 
power generation is expanding under ambitious development targets.  
 
5. Trends in ASEAN 

ASEAN nations have been working to diversify their power sources by 
setting ambitious targets for renewable energy deployment. This will 
help secure a stable energy supply that can respond to economic 
growth and population increases while promoting foreign investment 
and strengthening manufacturing. Although the economic advantages 
of renewable energy have yet to be realized in ASEAN and many 
challenges remain, renewable energy is expected to gradually 
increase with continued policy support from each country. Investment 
in thermal (natural gas), nuclear, and CCS power generation is also 
expected to progress. 

 
Â Japan's CN Initiatives 

1. Recent Developments and Future Challenges 

Japan's CN investment began approximately one to two years after 
Europe and the U.S. However, it now faces uncertainty due to factors 
such as the policy changes under the Trump administration. To 
advance CN investment further, a broader range of companies will 
need to address challenges and actively participate in future 
investments. 
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1) Recent Developments 

Over the past year, Japan outlined medium- to long-term policy 
directions through initiatives such as the ñGX2040 Visionò and the ñ7th 
Basic Energy Plan.ò Furthermore, approximately Ô2.1 trillion in public-
private investment has been mobilized through support from GX 
Economic Transition Bonds. However, this represents only a portion of 
the investment required to achieve carbon neutrality and is primarily 
limited to investment by pioneering "first-movers." 

2) Future Challenges  

Countries worldwide are advancing CN policies and investments 
despite uncertain international circumstances. Japan must also 
progress its CN measures while considering international 
competitiveness and economic security. This requires investment from 
a broad range of companies, including those that have not yet 
committedðthe second movers and beyond. 
 
2. ñTransition Challengesò and ñIndustry-Specific Challengesò 

To expand Japan's CN investment, the following two challenges must 
be addressed: "transition challenges" and "industry-specific 
challenges." Solutions to these challenges are not uniform; their 
interrelationships, order of response, and required timeframe differ 
across industries and sectors. 

1) Transition Challenges 

These are obstacles encountered when advancing the transition. 
Examples include increased costs due to fuel switching and 
uncertainty about whether the market will accept the value after 
transitioning. 

2) Industry-Specific Challenges 

These are the challenges that each industry or sector must address to 
maintain or enhance its competitiveness while advancing the transition. 
These challenges exist separately from the transition challenges. 

 
3. Challenges Faced by Each Sector and Industry-Wide Initiatives 

We mapped the relationship between the transition challenges and 
industry-specific challenges for each sector, along with examples of 
current initiatives, and classified the relationship between these two 
types of challenges into three categories. 

1) Electricity Sector  

This is a sector where anticipated growth in electricity demand requires 
parallel efforts to address transition challenges while balancing "S+3E" 
(safety, security of supply, economic efficiency, and environmental 
sustainability). 

2) Materials Sector  

This sector requires a step-by-step approach: first optimizing domestic 
production lines and overall industry structure in response to changing 
market conditions, and then committing fully to addressing transition 
challenges. 

3) Maritime and Aviation Sector  

This sector is under pressure to address "transition challenges" due to 
the introduction of international regulations. 
 
4. The Role of Government and Finance in Expanding Japan's CN 
Investment 

To address both transition challenges and industry-specific challenges, 
collaboration among corporates must be accelerated, government 
policy packages must support initiativesðincluding those targeting 
industry-specific issuesðand financial institutions must assist 
enhancing investment predictability and profitability. Achieving these 
goals requires a unified approach among industry, government, and 
finance working in close coordination to drive the transition forward. 
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1) Industry 

To accelerate CN-related investments, it is essential for companies to 
address both ñtransition challengesò and ñindustry-specific challengesò 
with a sense of urgency, leveraging inter-company collaboration. 

2) Government  

In addition to addressing ñtransition challengesò, the government is 
expected to develop comprehensive policy packages that support 
initiatives tackling industry-specific challenges, which are essential for 
maintaining and strengthening industrial competitiveness.

3) Financial institutions  

Leveraging their broad client base and neutral, overarching 
perspective, financial institutions play a pivotal role in connecting 
stakeholders and delivering solutions that improve investment 
predictability and enhance profitability. 

 
MUFG, as a leading financial partner to industry, remains committed 
to assisting CN investments by delivering comprehensive financial 
solutions. 
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0 
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0 

MUFG became the first Japanese bank to announce its Carbon 
Neutral (CN) declaration in 2021 and has published the ñMUFG 
Transition Whitepaperò annually since 2022. When MUFGôs Whitepaper 
1.0 was published, discussions on the EU Taxonomy and other 
environmental regulations accelerating in Europe and CN momentum 
was building globally. In Japan, the process of formulating a national GX 
(Green Transformation) strategy had begun. The whitepaper described 
CN-related initiatives and technological challenges. It also emphasized 
the importance of fostering international understanding of Japanôs 

unique CN pathway, which is distinct from those of Europe and the U.S. 
In particular, the paper focused on two key messages.  

First, each countryôs pathway to CN varies according to its emission 
sources and energy interdependency. For Japan, where electricity and 
heat account for most emissions, achieving CN in those sectors is most 
important. Second, levers for achieving CN need to take into account 
vertical and horizontal linkages within industries. In other words, it is not 
possible to selectively decarbonize only certain industries. 

Chapter1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper4.0 

Х  Key Messages in MUFG Transition Whitepaper 1.0 
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0 

When the Whitepaper 2.0 released in 2022, the world faced an 
energy crisis not seen since the 1973 oil crisis, triggered by Russia's 
invasion of Ukraine, which led to tight electricity supply and demand and 
soaring energy prices. Securing stable energy supplies became an 
urgent priority, and the importance of energy security was reaffirmed. 
Against this backdrop, Europe and the U.S. began accelerating their 
efforts toward decarbonization. This approach aims to diversify energy 
sources while also serving as an opportunity to return their economies 
to a growth trajectory. For instance, through the Inflation Reduction Act 
(IRA), the U.S. government had ramped up policy support for CN 
technologies. In Europe, support measures were implemented to 
expand decarbonization investments and foster new markets, including 

public-private partnerships aiming to realize approximately 140 trillion 
yen in investments over a decade. Meanwhile, Japan had published the 
Basic Policy for Realizing GX, and discussions on policy support for CN 
technologies were underway.  

Taking into account technology challenges and expectations for policy 
support, the paper outlined differences in policy approaches between 
Japan and other countries. It also highlighted seven key technology 
categories (1) Wind power, (2) Solar power, (3) Transmission and 
distribution, (4) Nuclear power, (5) Electrification of industry, (6) Hydrogen-
derived and bio-derived fuels, (7) Carbon Dioxide Capture, Utilization, and 
Storage (CCUS) that would be critical for decarbonization of electricity and 
heat, which we assembled in a Positive Technology List.  

Х  Key Messages in MUFG Transition Whitepaper 2.0 
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0 

 
By the time Whitepaper 3.0 was published in 2024, CN-related 

investments in Europe and the U.S. had accelerated, making it 
increasingly clear which technologies were attracting capital and which 
were lagging. In Japan, the issuance of ñGX Climate Transition Bondsò 
marked the beginning of a concerted investment phase. 

 

 
Taking into account the challenges around new technologies and the 

role of publicïprivate partnerships in advancing CN investment, 
Whitepaper 3.0 focused on the ñprice pass through barrierò faced by 
Europe, the U.S., and Japan. It highlighted Japanôs energy transition 
pathway and presented a feasible transition strategy that reflected 
Japan's industrial structure and market characteristics. 

Х  Key Messages in MUFG Transition Whitepaper 3.0 



 

- 9 - 
MUFG Transition Whitepaper 2025 

Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0 

As of 2025, one year after Whitepaper 3.0ôs publication, global 
developments on CN have again changedðdriven by the second Trump 
administration and Chinaôs expanding presence in the CN market. This 
has created new tensions in international cooperation frameworks on 
energy policy and responses to climate change. 

The backdrop has shifted toward increased electricity demand, mainly 
due to advances in AI and digitalization globally. This shift in outlook is 
prompting concrete revisions to the energy mix, including a renewed 
reassessment of nuclear power for securing a stable electricity supply. 

Meanwhile, in Japan, while private investment by companies, 
particularly in high-emitting sectors, has shown some progress, the 
growing uncertainty in the international situation has made it difficult to 
predict future policy directions and energy price trends. Consequently, 
an increasing number of companies are adopting a cautious stance 
toward new investments. Under these circumstances, the trend of CN 
investment in Japan can be said to be approaching a major turning point.  

Х  Key international CN Trends After Whitepaper 3.0 (2024) 

------------------------------------------------------------ 
1. One Big Beautiful Bill Act; 2. Tariffs are shown as of the reciprocal tariff measures in effect at the time of the Executive order issued April 9, 2025; 3. Data Center   
Source: Nikkei; Global Data Website;REN21 Website; IEA Website 

https://www.nikkei.com/article/DGXZQOGN08DMP0Y5A400C2000000/
https://www.globaldata.com/media/power/global-nuclear-power-capacity-reach-494gw-2035-driven-advancements-smrs-clean-energy-shift-says-globaldata/
https://www.ren21.net/gsr-2025/figures/figure_17/
https://www.iea.org/reports/world-energy-investment-2025
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Chapter 1 Review of Whitepapers 1.0-3.0 and the Purpose of Whitepaper 4.0 

In response to these shifts, this MUFG Transition Whitepaper 2025 
(Whitepaper 4.0) reevaluates the path toward CN outlined in previous 
editions and aims to clarify the CN investment challenges Japan must 
address. It is intended to provide a foundation for discussions on how best 
to tackle these challenges and further accelerate CN investment amid a 
rapidly changing international environment. We also expand our analysis 
to include industrial and policy trends in China, India, and ASEAN alongside 
Europe and the U.S., creating a more complete review of CN strategies and 
investment trends. In addition to the energy transition analysis seen in 
previous papers, we drill down into the challanges facing energy-
consuming industries such as the materials sector. This creates a more 
comprehensive analysis of the transition from the perspectives of both 
energy supply and energy demand. Finally, we suggest some practical 
ideas to support Japanôs journey toward sustainablility. 

With this in mind, Chapter 2 provides an overview of the policy trends 
in the U. S., Europe, China, India, and ASEAN over two decades, focusing 
on the dual axes of "industry" and "energy/CN." It also summarizes 
investment trends in clean-related technologies and the impacts of recent 
policies. In Chapter 3 reviews policy trends and investment directions in 
Japan, and then identify two main challenges the country faces in 
advancing its transition: "transition challenges" inherent in the process of 
transitioning to CN, and "industry-specific challenges" that each industry 
must overcome to enhance its competitiveness. This paper analyzes the 
structure of these challenges and propose directions for solutions, focusing 
on key emission sectors. Furthermore, we will outline the roles of 
governments and financial institutions in supporting the resolution of 
challenges faced by industry. 

 

Х  Summary of Chapter1 (Review of MUFG Transition Whitepapers 1.0ï3.0 and Objectives of Whitepaper 4.0) 
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Chapter 2 Global Trends 
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Chapter 2 Global Trends (the U.S.) 
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Chapter 2 Global Trends (the U.S.) 

 

 

 

  

Х  Trends in Industrial and CN Policies in the U.S. 

------------------------------------------------------------ 
1. IIJA: Infrastructure investment support for renewable energy and clean hydrogen hubs; 
2. IRA: Tax credits for CN technology investment, production, and deployment 
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Chapter 2 Global Trends (the U.S.) 

This chapter will examine the trends in the U.S., Europe, China, India, 
and ASEAN. First, is the U.S.  
Since Chinaôs accession to the World Trade Organization (WTO) in 

2001, U.S. industrial and energy/CN policies have faced two structural 
challenges: bringing manufacturing back onshore and a narrowing trade 
deficit with China. The resulting hollowing out of manufacturing has led to 
factory closures, declining capacity utilization, job losses, and outflows of 
skilled workers. These trends have constrained economic growth and 
fueled political instability. What is more, critical sectorsðincluding autos, 
steel, machinery, electrical equipment, and pharmaceuticalsðhave 
become increasingly dependent on overseas production. Against this 
backdrop, the U.S. government has launched a series of initiatives under 
the ñMade in USAò banner aimed at revitalizing domestic manufacturing 
and rebuilding the countryôs industrial strength. 

Under the Biden administration, the U.S. took an integrated 
approach to advancing industrial and CN policies. Following extensive 
intra-party negotiations, it enacted two major pieces of legislation: the 
Infrastructure Investment and Jobs Act (IIJA) (November 2021) and the 
Inflation Reduction Act (IRA) (August 2022). While the IIJA primarily 
focused on infrastructure development, it also allocated substantial 
funding to energy and climate-related activities. The IRA, meanwhile, 
promoted clean energy adoption and climate change mitigation. 
Between them, the Acts provided extensive incentivesðincluding tax 
credits, subsidies, and investment supportðto accelerate the 
deployment of clean technologies. In doing so, they aimed not only to 
advance decarbonization but also to address the structural challenges 
facing domestic manufacturing.

In January 2025, the political environment shifted. The second Trump 
administration issued Executive Order 14154: Unleashing American 
Energy, which directed federal agencies to immediately suspend or 
review funding approved under the IIJA and IRA. The order stated that 
unlocking Americaôs untapped natural resources would serve the 
national interest by restoring U.S. prosperity. This reflected the 
administrationôs intention to maximize use of domestic resources, 
ensure a low-cost and stable energy supply, and revitalize domestic 
manufacturing. 

Although both the Biden and Trump administrations have shared the 
overarching goal of strengthening U.S. industries, the current 
administration, under the slogan ñMake America Great Again,ò is 
concentrating policy support on sectors that leverage the countryôs own 
energy resources and industrial strengths. A key factor underpinning the 
shift has been the countryôs emergence as a major natural gas power 
through the shale revolution. Once heavily dependent on energy imports, 
the U.S. became the worldôs largest producer of natural gas in 2011 and 
a net exporter of liquefied natural gas (LNG) by 2017. This not only 
secured the nationôs energy advantage but provided an abundant low-
cost supply of gas to serve as a heat source and feedstock for industries 
such as chemicals, fertilizers, and hydrogen production. This created an 
economic foundation for manufacturing reshoring. Thus, while under the 
Biden administration, natural gas was positioned as a transitional fuel 
on the road to decarbonization, under the Trump administration, it has 
been defined as a permanent baseload fuel.  

Х  Trends in Industrial and CN Policies in the U.S. 
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Chapter 2 Global Trends (the U.S.) 

That said, over the past five years, total investment in clean 
technologies has risen steadily, with a notable acceleration under the IIJA 
and IRA. In 2023 and 2024, investment amounted to $336 billion and $338 
billion respectively.  

By technology category, transport electrificationðe.g. electric vehicles 
(EV)ðhas been the primary growth driver, with continuous expansion over 
the past five years. As of 2024, the segment accounted for just over a 
quarter of total clean-technology investment. Similarly, investment in 
transmission and distribution infrastructure has continued to rise. 

Due to stricter import restrictions on solar components and delays in 
wind project permitting, investment in the renewable energy sector 
temporarily declined in 2022. But following IRA implementation, it 
rebounded and has since stabilized at around $100 billion annually. 

Although its share of total investment remains relatively small, energy 
storage has emerged as a rapidly growing segment. The increasing 
investment in this area indicates active capital deployment for equipment 
and infrastructure to enable renewable power production. 
  

Х  Investment Trends by Clean Technology Type in the U.S. 

------------------------------------------------------------ 
1. Projects related to clean steel, clean ammonia, circular economy, and bioplastics that aim for net zero in industrial sectors through the use of CN technologies. 
Source: BloombergNEF. Note: Start years differ by sector, but all sectors are present from 2020 onwards. Most notably, power grids start in 2020. CCS refers to carbon capture and 
storage. 
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Chapter 2 Global Trends (the U.S.) 

  

Х  Policy Shifts by the Second Trump Administration: Executive Orders 

------------------------------------------------------------ 
1. Putting America First In International Environmental Agreements; 2. Temporary Withdrawal of All Areas on the Outer Continental Shelf from Offshore Wind Leasing and Review of 
the Federal Government's Leasing and Permitting Practices for Wind Projects; 3. Unleashing American Energy; 4. Unleashing Alaska's Extraordinary Resource Potential;  
5. Reinvigorating the Nuclear Industrial Base 
  
 
 

https://www.whitehouse.gov/presidential-actions/2025/01/putting-america-first-in-international-environmental-agreements
https://www.whitehouse.gov/presidential-actions/2025/01/temporary-withdrawal-of-all-areas-on-the-outer-continental-shelf-from-offshore-wind-leasing-and-review-of-the-federal-governments-leasing-and-permitting-practices-for-wind-projects
https://www.whitehouse.gov/presidential-actions/2025/01/temporary-withdrawal-of-all-areas-on-the-outer-continental-shelf-from-offshore-wind-leasing-and-review-of-the-federal-governments-leasing-and-permitting-practices-for-wind-projects
https://www.whitehouse.gov/presidential-actions/2025/01/unleashing-american-energy
https://www.whitehouse.gov/presidential-actions/2025/01/unleashing-alaskas-extraordinary-resource-potential
https://www.whitehouse.gov/presidential-actions/2025/05/reinvigorating-the-nuclear-industrial-base
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Chapter 2 Global Trends (the U.S.) 

The Trump administration has issued a series of executive orders to 
move the U.S. away from the Biden administrationôs CN policies. Among 
the most symbolic came in January 2025, when the administration made 
an executive order entitled ñPutting America First in International 
Environmental Agreementsò. The order formally withdrew the U.S. from 
the Paris Agreement. This was followed by a sequence of orders, 
including to suspend offshore wind permitting, deregulate fossil fuel 
industries, and promote and deregulate nuclear power. 

These actions have led to polarization. At one end of the spectrum, 
offshore wind has suffered most, with the January 2025 order halting 
new leasing, new project approvals, and the reassessment of existing 
offshore wind facilities. As a result, the predictability and visibility of 
business operationsða prerequisite for project financing and supply 
chain investmentðhave deteriorated significantly, creating deep 
uncertainty for developers and investors in offshore wind projects. At the 
other end of the spectrum, natural gas and nuclear power have seen a 
decisive policy tailwind. On natural gas, executive orders and directives 
from the Department of the Interior have led to the lifting of LNG export 
restrictions and streamlining of environmental assessments and 
permitting procedures. This has reversed the Biden-era suspension of 
export permits to non-Free Trade Agreement (FTA) countries, 
dramatically improving the policy and business predictability required for 
LNG operators to secure long-term sales contracts and project financing. 
 
 
 
 
 
 
 
 
 
 

On nuclear energy, the administration has announced measures to 
accelerate licensing processes, promote the deployment of advanced 
reactors, and strengthen domestic fuel supply targets. These steps are 
expected to support extensions of operations at existing plants and 
investment in maintenance and refurbishment. They will also stimulate 
investment in next-generation nuclear technologies, including those still 
in demonstration phases. 

In aggregate, the second Trump administration has shifted from the 
previous all-encompassing CN policy frameworkðwhich broadly 
supported all clean technologiesðto a more selective, targeted strategy 
implemented through executive action. The administration is 
concentrating support and investment promotion in sectors that enhance 
energy security and industrial competitiveness, while sending a clear 
signal of restraint toward high-cost, policy-dependent sectors such as 
offshore wind. 
  

Х  Policy Shifts by the Second Trump Administration: Executive Orders 
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Chapter 2 Global Trends (the U.S.) 

Through the One Big Beautiful Bill (OBBB) Act, the Trump 
administration has reinforced its policy shift toward a targeted approach, 
focusing on selectively supporting technologies deemed strategically 
important. The transition is guided by three overarching policy objectives 
aimed at revitalizing U.S. industry: maximizing the utilization of domestic 
resources, enhancing energy security, and promoting the development of 
power infrastructureðthe latter intended to cater to the surging electricity 
demand associated with rapid expansion of artificial intelligence (AI) and 
data centers (DCs).  

Technologies receiving continued or extended policy support include 
nuclear power, carbon capture, utilization, and storage (CCS/CCUS), and 
blue hydrogen, alongside battery storage, geothermal power, and clean 
fuels and biofuels. These contribute to grid stability and the 

decarbonization of fossil fuels, and are viewed as practically deployable 
technologies. As such, they remain eligible for support measures under 
the IIJA and IRA frameworks. Conversely, green hydrogen, offshore wind, 
and EV-related technologiesðwhich were heavily promoted under the 
Biden administrationðhave been subject to accelerated phaseouts or 
reductions in support. These sectors continue to face challenges in cost 
competitiveness and grid integration, and have seen tax credits and 
subsidies originally established under the IRA shortened. 

Against the backdrop of rising energy prices and fiscal constraints, the 
administration has sought to allocate limited public resources strategically, 
prioritizing technologies that most effectively advance national interests in 
industrial revitalization and energy security.

Х  Support for CN Technologies under the OBBB (One Big Beautiful Bill) Act 

------------------------------------------------------------ 
Source: IRS (as of July 9 2025); Congress.gov website 
 
 

https://www.irs.gov/credits-deductions/businesses
https://www.irs.gov/credits-deductions/businesses
https://www.irs.gov/credits-deductions/businesses
https://www.congress.gov/bill/119th-congress/house-bill/1/text
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Chapter 2 Global Trends (the U.S.) 

      Some transition technologies have been more influenced by Trump 
administration policies than others. Natural gas stands out as an area in 
which approval processes for new and existing LNG facilities have been 
substantially accelerated. As a result, the U.S.ôs LNG production capacity 
is projected to expand rapidly toward 2030, reaching about double the 
capacity of currently operational plants. Output from projects that are under 
construction or have reached Final Investment Decision (FID) is expected 
to come online around 2028, driving national LNG production capacity to 
approximately 300 million tons per annum (Mtpa) by 2030. 

The year 2025 has seen major project milestones. The Louisiana LNG 
Project, for example, achieved its FID in April 2025, with a projected 
production capacity of 27.5Mtpa at full operation. Two other projectsðthe 
Alaska LNG Project and Commonwealth LNG Projectðexemplify the 

Trump administrationôs impact. The Alaska LNG Project has been explicitly 
designated for accelerated development under the executive order 
ñUnlocking Alaskaôs Extraordinary Resource Potential.ò In September 2025, 
the U.S. and Japanese governments issued a joint statement confirming 
their intent to pursue LNG offtake contracts from Alaska and to facilitate 
stable, long-term U.S. energy purchases totaling approximately $7 billion 
annually. The following month, Tokyo Gas signed a letter of intent to 
procure LNG from Alaska, underscoring Japanôs growing engagement in 
the initiative. At the Commonwealth LNG Project, export permits for non-
FTA countries had been suspended under the Biden administration, were 
reinstated. This highlights the U.S. governmentôs renewed commitment to 
leveraging its domestic energy resources and reasserting its position as a 
leading global energy exporter. 

  

Х  Progress: Trends in Natural Gas 

------------------------------------------------------------ 
1. Production capacity aggregated by pipeline; classified into: pipelines currently in operation; pipelines under construction or that have reached FID; and pre-FID pipelines with 
publicly announced development plans; 2. Expected production volume at full commercial operation for the project; 3. Free Trade Agreement 
Source: Rystad Energy, Wood Mackenzie, Public Company data 
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Similar to natural gas, nuclear power has been explicitly prioritized, 
with President Trump signing four Executive orders promoting what he 
calls a ñnuclear renaissance.ò These directives set a long-term national 
target of achieving 400GW of nuclear generation capacity by 2050ð
around four times the current level. The administration has established 
policy objectives to commence construction of 10 new reactors by 2030, 
increase output from existing facilities by 5GW, and to secure an initial 
stockpile of 20 tons of nuclear fuel. 

An example of efforts to lift generation at existing reactors is the 
Cranes Clean Energy Center, which recently restarted the former Three 
Mile Island Unit 1 reactor. While Unit 2 of the same plant suffered a core 
meltdown in 1979, the recently restarted Unit 1 was shut down in 2019 
for economic reasons. The restart was ahead of schedule and supported 

by a 20-year long-term power purchase agreement (PPA) with Microsoft, 
which will ensure both business predictability and revenue stability. 
Indeed, a key driver of nuclear demand is the electricity needs of data 
centers. Aside from Microsoft, Google has partnered with Kairos Power 
on new generation systems, positioning nuclear energy as a promising 
and stable power source for the digital economy. 

Progress is also evident in the new build segment, amid accelerating 
construction of small modular reactors (SMRs) and next-generation 
reactors. Eleven experimental reactor projects have already received 
construction and operation permits. These include test projects such as 
the Molten Salt Reactor (MSR-1) and Aalo-1 SMR, both aimed at 
validating next-generation nuclear technologies.  

Х  Progress: Trends in Nuclear 

------------------------------------------------------------ 
1. Privately led use of nuclear power, driven mainly by rising electricity demand from DCs rather than direct Executive orders. 
Source: Public company data; NRC Website; DOE Website; US selects 11 projects for program to fast-track small nuclear test reactors | Reuters 
  
 

https://www.nrc.gov/reactors/operating/licensing/power-uprates/status-power-apps/expected-applications.html
https://www.energy.gov/ne/us-department-energy-reactor-pilot-program
https://www.reuters.com/business/energy/us-selects-11-projects-program-fast-track-small-nuclear-test-reactors-2025-08-13/
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In the CCS sector, the OBBB Act maintains the details of the 45Q 
tax credit introduced under the IRA. At the same time, support at the 
individual project level has not been uniformly positive. As of October 
2025, within the U.S. Department of Energyôs (DOE) COϜ Capture 
Demonstration Program, which funds front-end engineering design 
(FEED) studies, five of the eight projects selected under the Biden 
administration continue to receive federal support, and additional 
funding is planned to help FEED-stage projects progress to large-scale 
pilots, commercial demonstrations, and, ultimately, networked CCS 
systems.

         By contrast, support for the remaining three projects has 
reportedly been terminated or is under review due to weak project 
economics. This suggests that, although CCS is positioned in federal 
policy as a ñstrategic technology for decarbonizing fossil fuel use,ò actual 
project progress or stagnation remains highly sensitive to state-level 
conditions and the circumstances of individual developers. 

------------------------------------------------------------ 
Note: The hub locations on the map indicate approximate positions based on publicly available information; 1. Included in the projects for which support was discontinued as 
announced by the DOE on October 2, 2025; 2. Integrated Capture, Transport, and Geological Storage, Funding terminated in May 2025 due to low economic viability; 3. Edwardsport 
Flex Fuel Integrated Capture for Indianaôs Energy Transition  
Source: DOE (1/3); DOE(2/3); DOE (3/3); Latitude Media Website 
 
 

Х  Progress / Stagnation: Trends in CCS Projects 

https://www.energy.gov/oced/carbon-capture-demonstration-projects-program-front-end-engineering-design-feed-studies
https://www.energy.gov/fecm/notice-intent-issue-funding-opportunity-point-source-carbon-capture-large-scale-pilots
https://www.energy.gov/articles/energy-department-announces-termination-223-projects-saving-over-75-billion
https://www.latitudemedia.com/news/theres-a-second-doe-project-cancellation-list
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     The hydrogen hub initiative, launched to accelerate the 
commercialization of hydrogen at seven locations across the U.S., is 
facing headwinds as it is either being canceled or under consideration 
for cancellation. Not only has the DOE discontinued support for two 
projects focused on green hydrogen (hydrogen derived from renewable 
energy), but as of October 2025, it is also considering discontinuing 
support for the remaining five projects, including plans for blue hydrogen 
(hydrogen produced from natural gas with CO2 captured and stored 
using CCS to reduce environmental impact). 

 
 

 Similarly, the end date for the clean hydrogen tax credit (45V) has 
been brought forward, putting green hydrogen in a difficult position from 
a tax credit perspective. On the other hand, as mentioned above, the 
OBBB Act maintains the tax credit system (45Q) for the CCS field, so 
blue hydrogen can continue to be eligible for tax credits when utilizing 
CCS, and compared to green hydrogen, it can be said to be a technology 
with higher policy priority.  

------------------------------------------------------------ 
1. The hub locations on the map indicate approximate positions based on publicly available information. Hub names are abbreviated, and sites shown in multiple colors represent 
multiple hydrogen production methods. 
Source: PNWH2; ARCHES; Reuters ; Latitude Media Website 
 

Х  Progress / Stagnation: Trends in Hydrogen Hubs  

https://pnwh2.com/pnwh2-statement-on-doe-funding-cuts/
https://archesh2.org/arches-ceo-angelina-galiteva-on-does-decision-to-cut-federal-funding-for-california-hydrogen-hub/
https://www.reuters.com/business/energy/us-weighs-funding-cuts-four-seven-hydrogen-hubs-2025-03-26/
https://www.latitudemedia.com/news/theres-a-second-doe-project-cancellation-list
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Unlike hydrogen, offshore wind power is blowing headwinds across 
the board. On his first day of office, President Trump indefinitely 
suspended new offshore wind leasing in federal waters, followed by a 
freeze on environmental reviews and new re-evaluations of transmission 
and landings. In addition, the exemption of Clean Power Production 
Investment Tax (PTC/ITC) based on IRA has been brought forward, and 
institutional support has been reduced. 

 
 

   In August 2025, the Department of Transportation (DOT) decided 
to either withdraw or halt funding for 12 offshore wind power projects 
that had been supported under the Biden administration. A total of 
US$680 million will be allocated to support other projects.  

Х  Stagnation: Trends in Offshore Wind Power 

------------------------------------------------------------ 
Source: U.S. Department of Transportation Website; U.S. Department of the Interior Website;  The White House Website  

https://www.transportation.gov/briefing-room/trumps-transportation-secretary-sean-p-duffy-terminates-and-withdraws-679-million
https://www.doi.gov/pressreleases/interior-ends-preferential-treatment-unreliable-subsidy-dependent-wind-and-solar
https://www.whitehouse.gov/presidential-actions/2025/01/temporary-withdrawal-of-all-areas-on-the-outer-continental-shelf-from-offshore-wind-leasing-and-review-of-the-federal-governments-leasing-and-permitting-practices-for-wind-projects
https://www.whitehouse.gov/presidential-actions/2025/01/temporary-withdrawal-of-all-areas-on-the-outer-continental-shelf-from-offshore-wind-leasing-and-review-of-the-federal-governments-leasing-and-permitting-practices-for-wind-projects
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The EV sector is also facing difficulties. The Trump administration 
has announced an accelerated phase out of the Clean Vehicle Tax 
Credit (30D) established under the IRA, leading to widespread caution 
across the industry.  

Companies across the supply chainðfrom automotive OEMs to 
battery and charging infrastructure providersðhave scaled back or 
delayed projects. There have seen postponements in EV model  

launches, downsizing of production plans, and even asset sales and 
business withdrawals. Among examples, Nissan had planned to begin 
production of two EV models at its Mississippi plant between late 2028 
and the first half of 2029. In October 2025, the company suspended the 
plan and instead shifted focus toward expanding hybrid vehicle 
production. As a result of these moves, forecasts for EV sales have been 
revised down from 48% of the total to 27% of the total by 2030. 

  

Х  Stagnation: EV Production and EV Sales under Pressure 

------------------------------------------------------------ 
1. Share of EVs (passenger vehicles) in total vehicle sales 
Source: JETRO Website; BloombergNEF. "Electric Vehicle Outlook 2025" (Note: Passenger vehicle sales); Public company data 
 
 

https://www.jetro.go.jp/biznews/2025/06/0c1da754e945a5b8.html
https://assets.bbhub.io/professional/sites/24/202506-EVO2025-Executive-Summary.pdf
https://assets.bbhub.io/professional/sites/24/202506-EVO2025-Executive-Summary.pdf
https://assets.bbhub.io/professional/sites/24/202506-EVO2025-Executive-Summary.pdf
https://assets.bbhub.io/professional/sites/24/202506-EVO2025-Executive-Summary.pdf


 

- 26 - 
MUFG Transition Whitepaper 2025 

Chapter 2 Global Trends (the U.S.) 

According to BloombergNEF (BNEF),new solar and onshore wind 
installationsðparticularly solarðare expected to maintain an upward 
trend supported by clean electricity production and investment tax credits 
under the IRA (Sections 45Y and 48E). However, with the IRA incentives 
ending earlier than anticipated, the market is likely to enter a period of 
limited growth beginning in 2026. Growth is projected to resume in the 
2030s, reaching around 66GW annually by 2035. 

 
 

The main drivers of this post-IRA recovery will be twofold: rising 
electricity demand driven by the rapid construction of new data centers 
and the relative cost advantage of renewables compared with other 
power generation sources. Given these factors, investment in U.S. solar 
and onshore wind is expected to continue, though at a modestly slower 
pace. 
  

------------------------------------------------------------ 
1: Including Utility Solar, Residential Solar, Commercial Solar 
Source: BloombergNEF "Trump Slams the Brakes on US Wind and Solar Growth" Note. Solar here refers to photovoltaic solar. Solar capacity is in direct current. 
 

Х  Forecast for New Installations of Solar and Onshore Wind 
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A major driver behind the expansion of renewable energy in the U.S. 
is surging electricity demand from data centers. In 2023, power 
consumption by data centers accounted for approximately 4% of total 
national electricity demand, but this share is set to triple to around 12% 
by 2028. 

In anticipation of this rapid growth, major technology companiesð
collectively known as GAFAM (Google, Apple, Facebook, Amazon, and  

Microsoft)ðare securing clean energy sources. Firms have signed 
multi-gigawatt PPAs, primarily for solar energy, and are diversifying by 
investing in or contracting power from nuclear and fossil fuel plants 
equipped with CCS technologies. Thus, the expansion of demand from 
data centers is accelerating the procurement and diversification of clean 
power sources, positioning digital infrastructure as a pivotal force in 
shaping the next phase of the U.S. clean energy transition. 

Х  New DCs Demand and Power Procurement by GAFAM 

------------------------------------------------------------ 
1. Among multiple scenario analyses conducted, the results of the maximum scenario are shown. 
Source: Lawrence Berkeley National Laboratory; BloombergNEF; Public company data; Note: Charts are for offsite publicly disclosed power purchase agreements (PPAs) that are 
online. ñUS DoDò in the left chart stands for US Department of Defense and ñAir P&Cò stands for Air Products and Chemicals. Data through December 2024. 
 

https://escholarship.org/uc/item/32d6m0d1
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Drilling down into renewables costs, research shows that as of June 
2025, the lowest-cost options are solar power ($38ï78/MWh) and onshore 
wind ($37ï86/MWh)ðboth of which fall below the cost range of natural gas 
($ 48ï109/MWh) on a levelized cost basis. Natural gas is the most 
economical of the fossil fuels.  

Although some renewables costs may rise due to the high tariffs 
imposed by the second Trump administration, it is expected that other  

power generation technologies will face similar tariff impacts. As a result, 
the relative cost advantage of renewables is likely to remain intact. On the 
other hand, it is important to note that as the amount of installed capacity 
increases, the shortage of transmission grids and storage facilities 
becomes more severe. Additionally, the supply chain for solar and wind 
equipment is extremely dependent on China. 
  

------------------------------------------------------------ 
Note: Solar/onshore and offshore wind power represent LCOE without ITC/PTC (solar/wind tax credit programs). Solar + battery storage LCOE ranges from $50 to $131, onshore 
wind + battery storage LCOE ranges from $44 to $123 
Source: Levelized Cost of Energy+ (LCOE+) | Lazard 

Х  Generation Costs as of June 2025 (LCOE) 

https://www.lazard.com/research-insights/levelized-cost-of-energyplus-lcoeplus/
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In summary, given the expected policy support and economics for 
technologies under a second Trump administration, the landscape is likely 
to bifurcate between areas where investment is sustained or expands and 
areas where it stagnates. The largest upside in investment is expected in 
the natural gas sector, where continued and expandd policy supportð
including the lifting LNG export restrictions and the streamlining permitting 
proceduresðis projected to drive a doubling of production capacity by 2030. 
Although nuclear power has limited cost competitiveness, it is treated as a 
policy priority for securing stable energy supply and supporting core 
domestic industrial capabilities, and executive-level policy support is being 
expanded. For CCS and blue hydrogen, projects are showing signs of 
stagnationðsuch as subsidy terminations linked to DOE budget cutsðyet 
they continue to receive support through its eligibility for the 45Q tax credit. 

By contrast, solar and onshore wind, while affected by reduced policy 
support, are expected to sustain medium- to long-term investment, 
supported by declining LCOE and growing power demand. Green 
hydrogen, offshore wind, and EVs face heightened risks of investment 
stagnation, given both weaker policy support and limited cost 
competitiveness, undermining their economic rationale and policy priority. 
Offshore wind, in particular, could see a prolonged slowdown, amid 
suspension of new leases and freezing of environmental reviews. 

Overall, the outlook for U.S. CN-related investment remains positive, 
underpinned by robust electricity demand and the cost advantage of 
renewables over fossil fuels. It is expected to expand as a market-driven 
growth engine in the nationôs evolving clean energy landscape.  

Х  The Impact of the Change in Administration on CN Investments 

------------------------------------------------------------ 
1. Compared to solar power, progress is expected to be slow; 2. Support for clean hydrogen hubs selected by the Biden administration has been discontinued, but the tax credit for 
blue hydrogen linked to CCS under the OBBB Act remains in place; 3. The Biden administration's large-scale CCS basic design support project was partially suspended, but the tax 
credit for CCS under the OBBB Act remains in place. 
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Х  Summary 
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------------------------------------------------------------ 
1. European Union Emissions Trading System; 2. The targets set in 2007 to achieve a 20% reduction in greenhouse gas emissions, a 20% share of renewable energy, and a 20% 
improvement in energy efficiency by 2020; 3. The comprehensive policy package announced in 2019; 4. Carbon Border Adjustment Mechanism; 5. A comprehensive policy package 
to achieve the EU's 2030 climate target (reducing greenhouse gas emissions by at least 55% compared to 1990 levels)  
 

Х  Trends in Industrial and CN Policies in Europe 
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Since the early 2000s, Europe has pursued a strategy of enhancing 
industrial competitiveness through environmental initiatives. The region 
has promoted regulation-driven (rule-based) market formation and 
industrial development, positioning environmental policy as an engine of 
economic growth. In 2005, the EU introduced the Emissions Trading 
System (EU-ETS), establishing the worldôs first regional carbon market. 
By setting an explicit cost for emissions, the region aimed to incentivize 
low-carbon investment and adoption of energy-efficient technologies. In 
2007, the ñ20-20-20ò targets were adoptedðsetting binding goals to 
reduce greenhouse gas (GHG) emissions by 20%, achieve a 20% 
renewable energy share, and improve energy efficiency by 20% by 2020. 
The setting of these targets ahead of other nations helped create long-
term investment visibility. The Europe successfully reframed 
environmental regulation as a source of competitive advantage, 
promoting a growth model under which environmental action drives 
industrial innovation and corporate opportunity. 

Building on this foundation, Europe has progressively deepened its 
regulatory framework to promote decarbonization and shape corporate 
behavior. In 2019, European Commission (EC) President Ursula von der 
Leyen announced the European Green Deal, designating CN by 2050 
as a growth strategy. In 2021, the EU made its 2050 CN goal and 2030 
GHG reduction target legally binding obligations and introduced the Fit 
for 55 Package. This package strengthened renewable energy targets 
and established the Carbon Border Adjustment Mechanism (CBAM), 
linking industrial competitiveness with carbon accountability.

     In recent years, Europe has faced rising energy prices and a ñprice 
pass through barrier,ò which have eroded the profitability of energy-
intensive industries and triggered some contraction or relocation of 
production bases. In response, while maintaining its CN commitment, 
the EU has begun recalibrating its policies to place greater emphasis on 
restoring industrial competitiveness and protecting domestic industries. 
The underlying driver of this shift has been the energy security risks 
exposed by the Ukraine conflict. Europeôs long-standing supply of 
Russian natural gas was disrupted by the conflict, highlighting 
vulnerabilities in its energy system.  Thus, geopolitical risks, rising 
materials costs, and high interest rates have contributed to energy price 
spikes and supply uncertainty. 

In response, the EU has implemented short-term measures such as 
regulatory easing to expand LNG imports from the U.S., while medium-
to-long-term strategies now emphasize diversifying clean power 
sourcesðincluding nuclear energyðwithin Europeôs CN frameworks. 
Through this balanced approach, Europe seeks to reconcile its 
decarbonization goals with energy security and industrial resilience. 
  

Х  Trends in Industrial and CN Policies in Europe 
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European CN investment rose steadily from 2020 to 2023, but it 
declined slightly from $402 billion in 2023 to $374 billion in 2024. This 
temporary contraction was attributed to factors including nominal 
adjustment effects following the easing of inflation, volatility in electricity 
prices, and higher financing costs. These together created investment 
uncertainty but did not indicate an overall loss of investment appetite. 
Rather, momentum now varies by sector, with investment remaining 
solid in policy-backed areas such as renewable energy and EV, at least 
partly reflecting the ECôs decision to raise the 2030 renewable energy 
target from 32% to 42.5%. From a technological perspective, the 
electrification of transport, particularly through EV-related investments, 

has been a primary growth driver, accounting for approximately 40% of 
total investment in 2024. Mobility-related investmentðincluding in 
battery manufacturing and charging infrastructureðplay a central role in 
both enhancing industrial competitiveness and creating employment 
opportunities. Meanwhile, investment in transmission, distribution, and 
renewable energy has continued to expand. Notably, even as total CN 
investment declined between 2023 and 2024, spending on transmission 
and distribution infrastructure increased, reflecting the growing need for 
grid modernization to accommodate renewable energy expansion and 
accelerate the replacement of aging transmission networks.  

------------------------------------------------------------ 
1. Projects relating to clean steel, clean ammonia, circular economy, and bioplastics aimed at achieving net zero in the industrial sector through CN technologies 
Source: BloombergNEF (Power grids, Poland and Rest of EU figures corrected on March 5, 2025.) IEA "World Energy Investment 2024"; EUïJapan Centre for Industrial Cooperation;   

Х Investment Trends by Clean Technology Type and Inflation Rate in Europe 

https://www.iea.org/data-and-statistics/data-product/world-energy-investment-2024-datafile
https://www.eu-japan.eu/sites/default/files/publications/docs/EU-Green-Deal_EUWindActionPlan.pdf
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Over the past year, Europeôs industrial and energy policy has seen 
a clear strategic shiftðfrom a focus on CN technologies above all else 
to a more pragmatic transition that seeks to balance industrial 
competitiveness with economic and energy security. The policy 
realignment has been strongly influenced by the Draghi Report, 
authored by former European Central Bank President Mario Draghi, 
which emphasized the growing importance of simultaneously achieving 
decarbonization and competitiveness, while reducing external 
dependencies. A key driver behind this shift has been the rapid influx of 
low-cost products and components from China, which has emphasized 
Europeôs structural CN supply chain dependenceða trend increasingly 
viewed as a strategic vulnerability. 

In response, the EC in 2025 introduced two new policy frameworks: 
the ñCompetitiveness Compassò and the ñClean Industrial Dealò. 
Through these, Europe continues to advance CN objectives while 
adapting to shifting global and domestic conditions. However, the region 
now faces three pressing challenges that must be addressed in parallel: 
the risk of deepening dependence on China due to U.S. tariff policies; 
the potential slowdown of CN initiatives amid the rise of right-wing 
political movements; and the erosion of domestic manufacturing 
competitiveness caused by difficulties in reflecting higher costs in prices. 
These dynamics underscore Europeôs evolving approachðone that 
seeks to balance climate ambition with economic resilience and 
geopolitical pragmatism.  

Х  Changes and Policy Response after Publication of MUFG Whitepaper 3.0 

------------------------------------------------------------ 
1. A 2024 report on strengthening Europeôs competitiveness, prepared at the request of European Commission President Ursula von der Leyen 
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Х  Recent Policies: Competitiveness Compass and the Clean Industrial Deal 
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The Competitiveness Compass announced in January 2025, serves 
as the core policy agenda of EC President Ursula von der Leyenôs 
second-term administration. While maintaining the traditional foundation 
of climate- and environment-driven industrial policy, the initiative 
distinguishes itself by placing energy security, supply stability, and 
industrial competitiveness at the center of Europeôs policy framework. In 
essence, it institutionalizes a pragmatic transition ð a balanced 
approach to advancing decarbonization while safeguarding the 
economic foundations of European growth. 

The Clean Industrial Deal unveiled in February 2025, provides the 
implementation package for the Competitiveness Compass. The plan 
establishes an Industrial Decarbonisation Bank with an investment 
support target of ú100 billion. Through a combination of financial 
instruments, tax incentives, and regulatory streamlining, the initiative 
aims not only to accelerate deployment of decarbonization technologies, 
but also to strengthen Europeôs domestic manufacturing base, rebuild 
supply chains, and create employment opportunities across member 
states. 

The frameworks designate key clean technologiesðincluding solar 
and wind energy, hydrogen and electrolyzers, CCS, EV, and energy 
storage infrastructureðas priority support areas. Meanwhile, LNG and 
nuclear power are assigned increased weight from the perspectives of 
energy security and electricity price stabilization. 

Importantly, the Clean Industrial Deal introduces a technology-
neutral, dual-track approach that combines deregulation with targeted 
investment support, enabling the EU to pursue decarbonization and 
enhance competitiveness simultaneously. A particularly notable reform 
is the simplification of state aid rules for renewable energy support, 
which affords member states greater discretion in granting subsidies 
and significantly shortens approval procedures. For example, in August 
2025, France leveraged the framework to approve a fixed-price offshore 
wind project, accelerating deployment under the new, streamlined 
subsidy rules. This illustrates how the investment environment for 
renewable energy has improved, signaling renewed momentum for 
clean energy expansion under the updated policy regime. 
  

Х  Recent Policies: Competitiveness Compass and the Clean Industrial Deal 
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Under the newly introduced policy frameworks, renewable energy 
deployment in Europe continues to expand. In particular, solar power 
and onshore wind installations are acceleratingðnot only in Western 
Europeôs major economies, but also across a broader geographic range, 
including Eastern and Southern Europe, where multiple new projects are 
progressing in parallel. This momentum reflects the tangible impact of 
recent institutional reforms by the EC, including the expansion of 
transmission and distribution networks, streamlining of approval 
processes, and relaxation of state aid rules. 

Looking at the composition of projects, 44% of the installed capacity 
of 66GW in Europe in 2024 is utility scale with 1MW or more, but more 

than half is less than 1MW. It can be said that the expansion of 
geographically dispersed power sources is remarkable. In 2024, the 
installed capacity of onshore wind in Europe was 14 GW, with the 
average output of new onshore wind turbines reaching 4.6 MW per unit. 

In addition, in countries such as Spain, France, Greece, Ukraine, 
Finland and others, large-scale projects with a capacity of over 400 MW 
at full operation have also advanced to the construction approval stage, 
and the scale of investment is diversifying. 
  

Х  Progress: Status of Large-Scale Renewable Energy Projects 

------------------------------------------------------------ 
1. From Global Energy Monitor's published projects in Europe, five representative projects with investment decisions or construction progress after 2025 were selected in descending 
order of planned generation capacity. These were plotted by country. 
Source: Global Energy Monitor Website; Solar Power Europe Website ; Wind Europe website; Public information 
 

https://globalenergymonitor.org/projects/global-solar-power-tracker/tracker-map/
https://www.solarpowereurope.org/insights/outlooks/eu-market-outlook-for-solar-power-2024-2028/detail
https://windeurope.org/data/products/wind-energy-in-europe-2024-statistics-and-the-outlook-for-2025-2030/
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Х  Progress: Status of Major Power Grid Projects 

------------------------------------------------------------ 
Note: Representative projects with progress in 2025, as listed on the European Commissionôs website, are plotted by region; 1. Policy to Accelerate Transmission and Distribution 
Infrastructure Development within the European Union, Published in November 2023; 2. New developments in the Baltic States and Poland 
Source: IEA Website; European Commission Website(1/2); European Commission Website(2/2); EirGrid Website; Renewables Now Website;i  

https://www.iea.org/reports/global-energy-review-2025/electricity?utm_source=chatgpt.com
https://energy.ec.europa.eu/news/commission-collects-views-preparation-european-grids-package-2025-05-13_en
https://energy.ec.europa.eu/topics/infrastructure/projects-common-interest-and-projects-mutual-interest/key-cross-border-infrastructure-projects_en
https://www.eirgrid.ie/celticinterconnector
https://www.eirgrid.ie/celticinterconnector
https://renewablesnow.com/news/germany-approves-final-section-of-suedostlink-power-line-1279120/


 

- 40 - 
MUFG Transition Whitepaper 2025 

Chapter 2 Global Trends (Europe) 

With the rapid expansion of renewable energy deployment, Europe 
faces an urgent need to modernize and expand its transmission and 
distribution infrastructure. Currently, approximately 40% of the EUôs 
power grid infrastructure has been in operation for over 40 years, 
creating structural constraints that hinder its ability to accommodate the 
variability and geographic dispersion of renewable power generation. In 
response, the EC has redefined transmission and distribution networks 
as core infrastructure for achieving CN and designated them as a priority 
investment area. 

The EC estimates that approximately ú584 billion in power grid 
investment will be required by 2030, and it is advancing institutional 
reforms to facilitate this effort. Measures outlined in the Electricity Grids 
Action Plan include: accelerating permitting processes, strengthening 
Europeôs domestic manufacturing and procurement capacity for 
equipment and components, and issuing guidance for grid 
modernization and digitalization. These initiatives are fully aligned with 
the principles of the Clean Industrial Deal, supporting member states in 
expanding grid capacity, reducing connection delays, and enhancing 
supply chain resilience within Europe. 

Furthermore, by late 2025, the EU plans to introduce a 
comprehensive European Electricity Grid Package. This will 
institutionalize further reforms, including faster approval procedures, 
stronger cross-border interconnections, and standardization of digital 
grid control systems, thereby improving the efficiency and resilience of 
Europeôs power infrastructure. 

An example project is the Celtic Interconnector, a 600 km subsea 
transmission line linking Ireland and France, whose construction began 
in September 2025. Once completed, it will enable power transfers of up 
to 700MW, integrating Irelandôs previously isolated grid with the broader 
European electricity marketða landmark example of regional energy 
interconnection and system integration. 
  

Х  Progress: Status of Major Power Grid Projects 
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Offshore wind power continues to play a major role in European 
renewable energy policy. Yet, its progress remains uneven. Backed by 
policy frameworks such as the Competitiveness Compass and the Clean 
Industrial Deal, several large-scale projects are advancing. On the other 
hand, rising costs, volatile material prices, and inflationary pressures 
have undermined project profitability, forcing some developers to 
postpone or withdraw from planned investments. 

Among the offshore wind projects making good progress is Baltic 2 
& 3, which reached final investment decision (FID) in May 2025, Baltica, 

which secured a government-backed contract for difference (CfD) and 
the He Dreiht project, meanwhile, has been supported through long-term 
PPAs. Conversely, ultra-large projects such as IJmuiden Ver (2GW) 
have faced challenges and delays. These developments highlight that, 
while policy commitment to offshore wind remains strong, economic 
feasibility and financial sustainability continue to present major 
hurdlesðnot only in the U.S. but also in Europe. 
  

Х  Progress/Suspension: Status of Large-Scale Offshore Wind Projects 

------------------------------------------------------------ 
Note: Based on publicly available information, we compiled representative projects in each country that have been officially announced since 2024 and plotted them by country. These 
are examples of large-scale projects with (planned) generation capacity of 600 MW to 1 GW or more. 2024-August.2025 
Source: Wind Europe website; Public Information 
 
 

https://windeurope.org/data/products/wind-energy-in-europe-2024-statistics-and-the-outlook-for-2025-2030/
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When comparing the levelized cost of electricity (LCOE) in Europe as 
of 2023, it becomes clear thatðsimilar to the U.S.ðonshore wind, solar, 
and offshore wind have all fallen below the cost range of natural gas, the 
cheapest among fossil fuel sources. This indicates that these renewable 
power sources have already achieved standalone cost competitiveness. 

But when taking into account integration costs, as discussed in 
Whitepaper 3.0, the economics become complex. As the share of variable 
renewables rises, there are additional costs associated with balancing 
supply variability and reinforcing grid infrastructure. In particular, large-
scale offshore wind projects tend to face significantly higher integration 
costs due to the massive grid connection investments they require. 

Furthermore, although offshore wind generation costs have declined to 
levels comparable with solar and onshore wind, the sheer scale of these 
projects results in extremely high upfront investment burdens. Many 
projects also depend on long-term fixed-price contracts (CfDs), with limited 
flexibility to adjust through corporate PPAs or other market-based 
arrangements. Consequently, economic fluctuationsðsuch as inflation, 
rising interest rates, and higher material costsðtend to have a direct and 
substantial impact on project profitability. For these reasons, the offshore 
wind market in Europe has entered a bifurcated state: projects that maintain 
policy support and business predictability continue to progress, while those 
facing deteriorating profitability are experiencing delays or cancellations.  

Х  Characteristics of Power Generation Costs (LCOE) and Offshore Wind Deployment in Europe 

------------------------------------------------------------ 
1. The dark red line indicates the median value, and the shaded area represents a ±25% range around the average for all of EU; 
2. LCOE for combined-cycle generation (a combination of power generation by gas turbines and steam turbines) 
Source: EU Website 
 

https://op.europa.eu/en/publication-detail/-/publication/ce794973-e392-11ef-be2a-01aa75ed71a1/language-en
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Similar to offshore wind, hydrogen has been positioned as a core 
technology in Europeôs CN strategy. But the sector is characterized by 
polarized fortunes. In terms of public sector funding, the European 
Hydrogen Bank by the EC serves as the central mechanism. Through its 
first and second funding rounds, the bank has committed approximately 
ú1.7 billion in financial support. Its programs are expected to facilitate the 
production of approximately 3.72 million tons of hydrogen over the next 
decade, enabling Europe to develop a world-leading hydrogen market. 

However, there have been constraints in the implementation stage, 
such as the withdrawal of eight large-scale green hydrogen projects (one 
from the results of the initial tender in April 2024 and seven from the results 
of the second tender in May 2025) due to regulatory uncertainty, profitability, 

and completion deadlines. Instead, ten small- and medium-sized projects 
won the tender in September of the same year, which were close to the 
commercialization stage. At full operation, the plant is expected to produce 
approximately 1.23 GW, with the aim of starting operations within five years. 
In other words, at present, hydrogen projects in Europe are in a phase 
where reliable implementation is prioritized over expansion of quantity. 
This trend suggests that Europeôs hydrogen strategy is shifting from a 

conceptual and visionary phase toward one emphasizing economic viability 
and risk diversification. Because fluctuating renewable power prices and 
rising capital costs have a direct impact on hydrogen production costs, 
large-scale projects face increasing challenges in securing profitability, 
while smaller, localized projects are progressing steadily and resiliently.  

------------------------------------------------------------ 
1. The European Commission invited ten reserve projects in September 2025 to begin preparing grant agreements and entered negotiations. As of October 2025, it remains 
undecided how many will be finally selected under the second call; 2. Using the auction list for the European Hydrogen Bank (EHB) second call, extract - as of October 2025 - the top 
five projects by production capacity for both continuing-support projects and withdrawn awards, and plot them for the relevant countries 
Source: S&P Global Website 
 

Х  Progress/Suspension: Trends in Hydrogen Projects 

https://www.spglobal.com/commodity-insights/en/news-research/latest-news/energy-transition/091825-most-project-capacity-of-second-eu-hydrogen-bank-auction-withdraws
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Europeôs CCS sector is similar to hydrogen and off-shore wind in 
that some projects are proceeding successfully while others are not. A 
major turning point came with the enactment of the ECôs Net-Zero 
Industry Act in June 2024, which mandates the establishment of 50 
million tons (50 Mt per year) of COϜ storage capacity by 2030. Thus, 
CCS has been positioned as a strategic industrial technology on par with 
renewables and hydrogen, leading to the integrated promotion of COϜ 
capture, transport, and storage infrastructure across Europe. 

This policy shift is reflected in the progress of large-scale project 
financing in the United Kingdom. In December 2024, the Northern 
Endurance Partnership and Net Zero Teesside Power projects became 
one of the first full-scale CCS initiatives in Europe backed by private  

capital. The projects are expected to achieve annual COϜ storage 
capacities of 4 million tons and 2 million tons respectively. The funding 
was largely enabled by a structure combining government-backed 
infrastructure contracts and long-term offtake agreements. Conversely, 
the Picasso Project in France (5 million tons) was cancelled in early 
2025 due to a combination of rising material and construction costs and 
the failure to finalize long-term COϜ offtake agreements. This case 
underscores that, beyond regulatory support, the presence of stable 
COϜ demand underpinned by long-term market mechanisms is essential 
for project viability. It also reaffirms the importance of publicïprivate 
collaboration in enhancing business predictability and ensuring steady 
progress in CCS development. 

  

Х  Progress/Suspension: Trends in Major CCS Projects 

------------------------------------------------------------ 
1. From the database published by the Global CCS Institute in October 2025, among CCS projects in Europe that are operational or under construction, those that have achieved 
project financing since 2024 or have made progress in construction or development, with a full-scale COϜ capture capacity of 0.4 Mt per year or more, were extracted and plotted by 
country. Add as a source-side project connecting only to the UK's Protos network 
Source: Global CCS Institute; Encyclis Website 
 

https://www.globalccsinstitute.com/wp-content/uploads/2025/10/Global-Status-of-CCS-2025-report-9-October.pdf
https://www.encyclis.com/news/carbon-capture-plan-for-protos-erf-gathers-pace-with-cluster-progress/
https://www.encyclis.com/news/carbon-capture-plan-for-protos-erf-gathers-pace-with-cluster-progress/
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In Europe, the adoption of EVs continues to show a robust upward 
trajectory, in stark contrast to trends in the U.S. Supported by stringent 
regulations and proactive policy measures, the European EV market is 
expected to sustain its growth momentum. New EV registrations, which 
stood at approximately 240,000 units in 2018, surged nearly tenfold to 
about 2.35 million units in 2023. This rapid expansion reflects the 
combined effects of strict EU-level automotive COϜ emission standards, 
national purchase subsidies and tax incentives, and steady progress in 
EV charging infrastructure development. 

In fiscal year 2024, registrations declined slightly due to temporary 
factorsðmost notably Germanyôs suspension of its low-emission vehicle 
purchase support program. However, in fiscal year 2025, EV sales have 
returned to growth, driven by tightened emission regulations across 
member states and the market introduction of lower-priced EV models. 

Indeed, registration volumes in the second half of 2025 have already 
surpassed those of the previous year, clearly demonstrating that 
comprehensive policy support has had a direct and significant impact on 
consumer purchasing behavior.  

------------------------------------------------------------ 
1. PHEV and BEV; 2. Figures represent totals for January to June of each year; 3. Figures represent totals for July to December of each year 
Source: European Commission Website 
 

Х  Progress: New EV1Registrations  

https://alternative-fuels-observatory.ec.europa.eu/transport-mode/road/european-union-eu27/vehicles-and-fleet
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Since the outbreak of the Ukraine conflict, Europe has undergone a 
policy transformation and has placed far greater emphasis on energy 
independence and security. The focus has clearly shifted toward reducing 
dependence on Russia and ensuring a stable energy supply. Within this 
context, LNG has assumed a strategically critical role. As imports of 
Russian pipeline gas have declined, European countries have accelerated 
efforts toexpand LNG procurement. They have also moved to develop 
import and regasification infrastructure, which will mitigate short-term 
supply disruption risks and diversify energy sources over the long term. 

An examination of LNG import sources since 2021 shows that, while 
Europe remains partially dependent on Russian supplies, imports from the 
U.S. have increased dramatically. By 2025, major European energy 
companies in Germany and France had signed a series of long-term offtake 

contracts with U.S. producers, making the U.S. the largest LNG supplier to 
Europe, accounting for more than half of total regional imports. 

This structural shift in supply has driven a wave of LNG import terminal 
and regasification facility construction and expansion across Europe. In 
northern Germany, France, the Netherlands, Poland, and the Baltic states, 
multiple infrastructure projects are being developed, ranging in cost from 
several hundred million to several billion euros. The drive to diversify LNG 
supply sources is expected to continue in the years ahead. Furthermore, 
some of these new facilities are being designed for conversion into hubs 
for transporting clean fuels such as hydrogen and ammonia, reflecting an 
integrated approach that links energy security with decarbonization goals.  

------------------------------------------------------------ 
1. Data covering January to June 2025 
Source: European Commission; Public information 
 
 

Х  Progress: Trends in LNG 

https://ec.europa.eu/commission/presscorner/api/files/document/print/en/qanda_25_1935/QANDA_25_1935_EN.pdf
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Nuclear power in Europe is undergoing rapid reassessment and 
reinvestment as a clean energy source capable of offering both energy 
independence and stable supply. Following the outbreak of the Ukraine 
conflict, the EC formally reclassified nuclear as an element of the clean 
energy mix, integrating it into core CN strategy.  

The Eighth Nuclear Illustrative Programme, published in June 2025, 
outlines an investment plan totaling approximately ú241 billion between 
2025 and 2050. The program aims to extend the operation of existing 
reactors and construct new large-scale units, increasing nuclear 
generation capacity by around 20GW between 2030 and 2040. From 
2035 onward, the share of new reactorsðincluding small modular  

reactors (SMRs)ðis expected to grow progressively, supporting the 
stable maintenance of 100ï120GW of generation capacity annually. 
Notably, as in the U.S., surging electricity demand from data centers is 
creating private sector demand. Major technology companies and AI 
developers are increasingly signing long-term nuclear PPAs, reflecting 
a shift toward nuclear energy as a reliable baseload source to power 
digital infrastructure.  

Thus, the role of nuclear power in Europe is evolving to become a 
strategic enabler that supports industrial electrification, enhances 
industrial competitiveness, and advances energy security and CN 
objectives. 

  

Х  Progress: Trends in Nuclear 

------------------------------------------------------------ 
1. Based on the draft of the 8th Nuclear Illustrative Programme (PINC), dated June 2025;  
2. For existing reactors requiring new life-extension investments after 2025, assuming such investments are implemented; 3. Letter of Intent 
Source: Global Energy Review 2025;  Equinix enters into multiple advanced nuclear deals to power data centers | Reuters; Public company data 
 

https://iea.blob.core.windows.net/assets/5b169aa1-bc88-4c96-b828-aaa50406ba80/GlobalEnergyReview2025.pdf
https://www.reuters.com/business/energy/equinix-enters-into-multiple-advanced-nuclear-deals-power-data-centers-2025-08-14/
https://www.reuters.com/business/energy/equinix-enters-into-multiple-advanced-nuclear-deals-power-data-centers-2025-08-14/
https://www.reuters.com/business/energy/equinix-enters-into-multiple-advanced-nuclear-deals-power-data-centers-2025-08-14/
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A key structural concern in Europe is its deepening dependence on 
China, which has established a dominant position in CN-related 
manufacturing. As of 2023, China accounted for 50ï80% of the global 
market in sectors such as batteries, solar modules, offshore wind 
equipment, and electrolyzers, and about 30% in heat pumps. By contrast, 
Europe and the U.S. each account for around 20% each, lagging 
significantly in both production capacity and cost competitiveness. 
Consequently, while Europe has made policy-driven progress in various 
CN technologies, its heavy dependence on China for manufacturing 
capacity and component supply poses a challenge to the EUôs stated goal 
of achieving strategic autonomy. 
 The tariff policies introduced under the second Trump administration  

have created additional short-term risks, particularly for European firms 
relying on Chinese-made components. Higher tariffs could raise 
procurement costs for products such as batteries, further eroding the 
competitiveness of European manufacturers. In response, the EC has 
begun implementing measures to increase domestic manufacturing ratios 
and revise procurement regulations. An example of the challenge has 
emerged in the European Hydrogen Bankôs funding scheme. In its first 
funding round, it was revealed that approximately 60% of the selected 
project developers assembled their core electrolyzer stacks in China. 
Learning from this experience, the second and subsequent rounds of 
funding now include explicit requirements for a minimum share of EU-
based manufacturing.  

Х Emerging Challenge: Europeôs Technology Dependence on China 

------------------------------------------------------------ 
1. Start date of public offering 
 Source: IEA Advancing Clean technology Manufacturing; European Hydrogen Bank; Nikkei Inc. 
 

https://iea.blob.core.windows.net/assets/7e7f4b17-1bb2-48e4-8a92-fb9355b1d1bd/CleanTechnologyManufacturingRoadmap.pdf
https://energy.ec.europa.eu/topics/eus-energy-system/hydrogen/european-hydrogen-bank_en
https://www.nikkei.com/article/DGKKZO85194780T01C24A2MM8000/
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Another emerging challenge for Europe is the rise of CN-skeptical 
right-wing parties. In the European Parliament elections of July 2024, 
left-leaning and centrist parties lost seats, while right-wing factions 
gained 69 seats. The shift reflects growing public frustration over 
inflation, rising energy prices, and concerns about industrial 
competitiveness, all of which have fueled a backlash against climate 
policies across member states. Capitalizing on this sentiment, right-wing 
parties have expanded their support base by advocating for regulatory 
relaxation, greater use of fossil resources, and domestic industry 
prioritization.

     Even in EU member states where governments had previously 
championed CN technologies, the rise of right-wing forces is creating 
growing headwinds. As of May 2025, far-right parties have secured 
more than 10% of the vote in recent elections in many countries. 

Country-level developments underscore this trend. In the United 
Kingdom, for instance, the Conservative Party leader has suggested 
revisiting the 2040 net-zero target and has expressed openness to 
continued fossil fuel use. Similarly, in Germany, the new administration 
has reversed a planned ban on sales of new gasoline and diesel 
vehicles and signaled an expanded role for fossil fuels, prompting 
concerns that the countryôs CN policy momentum may be weakening.  

Х  Emerging Challenge: Rise of Right-Wing Forces in Europe 

------------------------------------------------------------ 
Source: European Parliament Website; Statista; Public Information 

https://results.elections.europa.eu/en/index.html
https://de.statista.com/infografik/31323/stimmanteile-der-staerksten--extrem--rechten-parteien-in-ausgewaehlten-laendern-bei-den-letzten-parlamentswahlen
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Europe is also grappling with demand-side strains. Germany, while 
pushing ahead on the supply sideðexpanding renewables, reinforcing 
transmission networks, and deploying CN-related technologiesðhas 
seen mounting pressure on industry. Challenges have intensified, 
including persistently high energy costs, eroding international 
competitiveness, and barriers to passing higher costs through to 
customers.  
 
 
 

Although the government has emphasized protecting and 
strengthening key sectors such as materials and automotive, since 2024 
major companies have announced a series of domestic plant closures 
and restructurings, a trend that has continued into 2025. Behind this are 
elevated energy prices, competition from lower-priced Chinese products, 
and the difficulty of passing decarbonization costs on to end products.  

Х  Emerging Challenge: Weakening of Demand-Side Industries (German Companies 1/2) 

------------------------------------------------------------ 
Source: Public company data 
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According to a 2025 survey conducted by the Association of German 
Chambers of Industry and Commerce (DIHK), the proportion of German 
businesses reporting that rising energy costs negatively affect their 
competitiveness has remained elevated at the same high level as in 
2024. Within this group, the share of respondents citing ñloss of 
competitivenessò and ñpostponement of climate-related investmentò as 
specific consequences has increased compared with 2024, 
underscoring a deepening strain on industrial performance. 

The same survey also revealed that nearly 60% of large 
manufacturing companiesðthose with over 500 employeesðreported 

that they are planning, in the process of, or have already implemented 
measures to reduce domestic production or relocate operations abroad, 
raising serious concerns about the risk of industrial hollowing-out. 

This trend has been gradually progressing since 2016, but it has 
accelerated sharply since 2022, triggered by the energy crisis and rising 
interest rates. These pressures are not limited to the materials and 
automotive industries; similar signs of weakening demand-side activity 
are now emerging across a broader range of industrial sectors. 

  

Х  Emerging Challenge: Weakening of Demand-Side Industries (German Companies 2/2) 

------------------------------------------------------------ 
1. Based on responses to a corporate survey conducted by the Association of German Chambers of Industry and Commerce (DIHK). The number of respondent companies in 2025 
was 3,600. Results for 2020 in the graph on the right are not disclosed; Source: Energiewende-Barometer  

https://www.dihk.de/resource/blob/134842/c4bc84620bd7ecdc890a87a09b036efe/energie-energiewende-barometer-2025-data.pdf
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Х  Trends in Industrial and CN Policies in China 
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Over the past 25 years, Chinaôs industrial, energy, and CN policies 
have consistently positioned low-carbon development not only as an 
environmental measure but as a core driver of industrial 
competitiveness. In the early 2000s, amid rapid economic growth, China 
saw a sharp increase in electricity and energy demand, resulting in 
heavy dependence on coal-fired power generation. As issues such as 
air pollution, reliance on imported fossil fuels, and constraints on power 
supply became more apparent, China in 2005 enacted the Renewable 
Energy Law, marking the countryôs first comprehensive legislation to 
promote renewable energy. The law set forth measures to encourage 
the development and utilization of renewables, mandate grid connection 
and purchase of renewables, and prioritize technological advancement 
in renewable industries. Critically, it established the institutional 
foundation for Chinaôs renewable energy expansion, positioning 
renewables as a strategic sector essential for energy system 
transformation, supply stability, and industrial development. 

 In 2009, a revision to the Renewable Energy Law integrated 
renewables into national planning frameworks and introduced a feed-in 
tariff (FIT) levy system to accelerate deployment. As a result, by the 
early 2010s, China saw significant growth in domestic production of 
solar and wind equipment, the expansion of global market share, and

the emergence of low-carbon technology manufacturing as a major 
export industry. In 2015, the government launched ñMade in China 
2025ò, designating solar cells, wind turbines, batteries, and electrolyzers 
as strategic sectors. Through subsidies, tax incentives, and R&D 
support, the policy placed low-carbon technologies at the core of Chinaôs 
industrial strategy. Supported by these initiatives, China established 
itself as the ñworldôs renewable energy factory,ò achieving dominant 
production capacity, expanding domestic renewable deployment, and 
accelerating exports and overseas investment. 

In 2020, China informed the United Nations General Assembly of its 
goal to achieve carbon neutrality by 2060, signaling a shift toward a 
cross-sector, nationwide CN agenda. While trade frictions with the U.S. 
and European economies persist, China continues to expand its 
capabilities in emerging domains such as electrolyzers for hydrogen 
production, synthetic fuels, and nuclear power. These developments are 
expected to further consolidate Chinaôs position as a global 
manufacturing powerhouse in the era of industrial decarbonization. 
  

Х  Trends in Industrial and CN Policies in China 
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In China, investment in clean technologies has increased steadily 
(about 10% year-on-year growth) since 2020, reaching a world-beating 
$818 billion in 2024. The share of renewables in the energy mix has also 
continued to rise, from 28% in 2020 to 34% in 2024. This shows that 
investment is expanding in step with national policies. 

Technology, transport electrification (such as EV), renewables, and 
transmission and distribution together account for over 90% of total 
investment, with growth and expansion ongoing. As of 2024, EV-related 

investment represented just under half of total investment, while 
renewables accounted for 35% and transmission and distribution for 
11%. Investment in energy storage is also increasing from a low base. 

Although its share of the total remains relatively small, investment in 
energy storage is also increasing, reflecting active capital spending to 
enable the effective utilization of variable renewable power such as solar 
and wind.  

Х  Investment Trends by Clean Technology Type in China 

------------------------------------------------------------ 
1. Projects related to clean steel, clean ammonia, circular economy, and bioplastics aimed at achieving net zero in the industrial sector through CN technologies 
Source: BloombergNEF. Note: Start years differ by sector, but all sectors are present from 2020 onwards. Most notably, power grids start in 2020. CCS refers to carbon capture and 
storage.  Ember Website; IEA Website 

https://ember-energy.org/countries-and-regions/china/
https://www.iea.org/reports/global-energy-review-2025/electricity
https://www.iea.org/reports/global-energy-review-2025/electricity
https://www.iea.org/reports/global-energy-review-2025/electricity
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China's investment scale in clean-related technologies is sweeping 
the world. By 2024, its investment scale (818 billion USD) was 
equivalent to 2.2 times that of Europe and 2.4 times that of the U.S., 
accounting for approximately one-third of the world's total clean 
investment on its own. This overwhelming investment scale 
demonstrates that China possesses unmatched competitiveness in the 
mass production and supply of clean technologies. 

 
 
 
 

In other words, China has established its position as a major CN 
technology powerhouse based on its comprehensive capabilities: 
manufacturing clean-related equipment and products domestically, 
stably sourcing the necessary materials and resources within the 
country, and creating massive domestic demand to drive industrial 
growth in a virtuous cycle. 
  

Х  International Comparison of Clean Technology Investment Scale in Major Regions (2024) 

------------------------------------------------------------ 
1. Projects related to clean steel, clean ammonia, circular economy, and bioplastics aimed at achieving net zero in the industrial sector through CN technologies 
Source: Bloomberg NEF 
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Over the past decade, the share of renewable energy and nuclear 
power generation in China has steadily increased while dependence on 
coal has declined. Specifically, renewable energy and nuclear power rose 
from 20% of the total in 2010 to 38% in 2024, while reliance on coal-fired 
generation fell from 77% to 58% over the same period. That said, total 
power generation rose 2.4 times between 2010 and 2024, meaning the 
absolute volume of coal-fired generation increased 1.8 times.  
Underlying these trends are Chinaôs industrialization and 

electrification, which have meant that electricity demand has risen faster 
than improvements in energy efficiency. As a result, GHG emissions  

continue to grow, and were 29% above 2010 levels in 2022. In addition, 
the Chinese government announced in September 2025 that it would 
reduce GHG emissions by 7-10% from the peak level by 2035. While 
the Chinese government has set a target of reaching a carbon peak by 
2030 and carbon neutrality by 2060, the pace of power demand growth 
and coalôs ongoing role suggest that further action will be required. This 
will include expansion of renewables and nuclear power, alongside 
strengthened implementation of mechanisms such as the national 
emissions trading system (ETS) and tax incentive frameworks. Together, 
these will be critical for achieving meaningful GHG reductions beyond 
2030. 

Х  Trends in China's Power Generation Mix and GHG Emissions 

------------------------------------------------------------ 
1. Sum of solar, wind, and biomass generation. Increase in generation (TWh) calculated 
Source: Ember Website; Climate Watch Website; IEA Website; Nikkei 

https://ember-energy.org/countries-and-regions/china/
https://www.climatewatchdata.org/countries/CHN?end_year=2022&start_year=1990
https://www.iea.org/countries/China
https://www.nikkei.com/article/DGXZQOUA250F20V20C25A9000000/
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------------------------------------------------------------ 
1. CN-related vehicle targets include BEVs, PHEVs, FCVs; 2. Decision on Basic Policies at the Fourth Plenary Session of the 20th Central Committee of the Communist Party of 
China in October 2025; Source: Public Information 

Х  CN-related Progress in China Over the Past Year 
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Over the past year, Chinaôs progress has been shaped by both 
domestic policy initiatives and international developments. Domestically, 
the government has promoted the growth of CN-related industries under 
the framework of the 14th Five-Year Plan (2021ï2025). Key measures 
include stimulating demand for CN products through subsidies and tax 
exemptions and expanding the ETS to cover high-emissions sectors 
such as steel, cement, and aluminum.  

In January 2025, China enacted its first comprehensive Energy Law, 
consolidating its existing energy legislation into a single legal framework. 
A key feature of the law is that it puts CN on par with national security 
as a central policy objective. It also creates a legal mandate for the 
indicators and targets required to accelerate CN. The law requires that 
renewable energy be prioritized, that the state guarantee grid access for 
renewable electricity, and that diverse non-fossil energy sources such 
as wind, solar, biomass, and geothermal be comprehensively promoted. 
It also defines hydrogen as an energy source to be actively developed, 

recognizes fossil fuels as complementary to decarbonization 
(emphasizing cleaner and more efficient use), and calls for the 
expansion of market mechanisms essential to achieving CN. Together, 
these signal Chinaôs intention to advance CN as a national strategic 
priority. 

In October 2025, the government finalized the policy direction of the 
15th Five-Year Plan (2026ï2030), which emphasizes the development 
of green advanced industries and the implementation of supply chain 
resilience strategies. Meanwhile, internationally, Chinese exports has 
been significantly impacted by the additional tariffs imposed under the 
U.S. Trump administration, which have undermined product price 
competitiveness. At the same time, Europe has imposed tariffs on 
Chinese goods and tightening local procurement requirements, making 
their protectionism a major concern for Chinaôs trade and industrial 
outlook.  

Х  CN-related Progress in China Over the Past Year 
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The 14th Five-Year Plan (2021ï2025) emphasizes domestic 
market-driven growth, including enhancing supply chain self-sufficiency, 
reinforcing energy security, and advancing decarbonization. Within this 
broad framework, CN is positioned as a growth driver, with policies 
designed to strategically support key industries such as renewable 
energy, electrification, and hydrogen. In parallel, China has supported 
domestic demand through consumer, manufacturer, and local 
government tax exemptions and subsidies, aiming to accelerate 
adoption of products such as EV and fuel cell electric vehicles (FCEV). 
 

On the institutional side, China in 2021 piloted its national ETS, 
starting with the power generation sector. Since 2025, its coverage has 
expanded to include high-emission industries such as steel, cement, 
and aluminium. As a result, the system now encompasses 
approximately 60% of national emissions, helping guide corporate 
investment toward low-carbon technologies.  

Х  Outline of China's 14th Five-Year Plan 

------------------------------------------------------------ 
Note: 1CNY=20JPY 
1. CN-related vehicle targets include BEVs, PHEVs, FCVs  
Source: China Executive Briefing Website; UNDP.pdf; public information 

https://chinaexecutivebriefing.asiasociety.org/brief/14th-five-year-plan/
https://files.acquia.undp.org/public/migration/cn/UNDP-CN-v2Issue-brief-10.pdf
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The 15th Five-Year Plan (2026ï2030) is set to emphasize 
development themes such as ñhigh-quality growthò and ñtechnological 
self-reliance.ò While the detailed plan is scheduled to be published and 
approved at the National Peopleôs Congress in March 2026, the theme 
for decarbonization will likely be a transition from ñquantitative 
expansionòðfocused on scaling up renewables and EVsðto ñqualitative 

enhancement,ò through a deepening of institutional and market 
mechanisms relating to carbon reduction. 

 Building on the trajectory of the 14th Five-Year Plan, the new plan 
is expected to include extensive support for CN, including strategies for 
strengthening renewable energy, advancing hydrogen development, 
and achieving the 2030 emissions peak target.  

Х  Outline of Chinaôs 15th Five-Year Plan:7 Fundamental Policy Directions 

------------------------------------------------------------ 
Note: The recommendations in each field presented in the communiqué released at the Fourth Plenary Session of the 20th Central Committee of the Communist 
Party of China in October 2025 are organized and linked to the seven fundamental policy areas considered to be most relevant to the development goals 
Source: JETRO HP 

https://www.jetro.go.jp/biznews/2025/10/3dcad02c0471234b.html
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January 2025ôs Energy Law positions CN as a policy objective of 
equal importance to national security. It also provides a legal foundation 
for the goals and measures designed to accelerate progress toward CN.  

 The law provides for prioritized development and utilization of 
renewable energy, mandatory guarantee of grid access for renewable 
electricity, comprehensive expansion of diverse non-fossil energy 

sources, active development and promotion of hydrogen, diversification, 
cleaning, and efficiency improvement in fossil fuel use, and the 
enhancement of market mechanisms essential for achieving CN. Under 
these principles, proactive policy support is expected to be implemented 
to drive Chinaôs transition toward a low-carbon energy system.  

Х  Chinaôs Energy Law (January 2025): Objectives and Initiatives 

------------------------------------------------------------ 
Source: EnviX; GCFEN 

https://www.envix.co.jp/region/asia-oceania/cn/cn-energy-control/
https://gcfen.com/archives/2225
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China has positioned the expansion of renewable energy 
deployment as a core national strategy for achieving the 2060 CN goal. 
The countryôs renewable power generation capacity is projected to rise 
nearly nine timesðfrom approximately 0.8TW in 2020 to around 6.7TW 
by 2050.  

 The National Energy Administration publishes renewable energy 
project announcements on a monthly basis, highlighting steady progress 

on large-scale developments. In particular, massive solar and onshore 
wind projects are being built in inland regions. For example, in the 
Xinjiang Uyghur Autonomous Region, construction of a 9.35GW solar 
power project began in 2025, while in the Inner Mongolia Autonomous 
Region, an onshore wind project with a 1.5 GW capacity has 
commenced commercial operations. 
  

Х  Progress: Trends in Renewable Energy 

------------------------------------------------------------ 
1. Aggregated representative cases from among the National Energy Administration of China has been publishing new renewable energy projects monthly since 2024 and plotted 
them for each province. Projects without corporate logos involve multiple operators or the operator is undisclosed. The examples shown are major projects exceeding 1,000 MW for 
solar, 400 MW for offshore wind, and 1,000 MW for onshore wind; Source: DNV; Public Information 

https://zfxxgk.nea.gov.cn/2024-11/28/c_1310787407.htm
https://safety4sea.com/wp-content/uploads/2024/04/DNV-Energy_Transition_Outlook_China_2024_04.pdf
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In China, nuclear power is seen as a key technology that supports 
both energy security and low-carbon electricity generation. Under the 
14th Five-Year Plan, China set a target to reach a total installed nuclear 
capacity of 70GW by 2025. The Energy Law explicitly states the 
governmentôs commitment to the active development of nuclear power. 

 As of January 2025, China operated 58 nuclear reactors, making it 
the second-largest market for nuclear plants in the world after the U.S. 
An additional 44 reactors have been approved or are under construction, 

positioning China to become the largest nuclear power producer globally. 
Over the past year, several large-scale nuclear projectsðmainly 
concentrated in coastal provincesðhave seen construction start or grid 
connection commence, indicating that nuclear power development is set 
to accelerate further. 
  

Х  Progress: Trends in Nuclear 

------------------------------------------------------------ 
1. Representative projects listed in the China National Nuclear Safety Administrationôs regulated-project database (those that have made progress since 2024) were aggregated 
based on public information and plotted for each province. Examples of large-scale projects with planned generation capacity of 1,000,000 kW or more 
Source: The Yomiuri Shimbun Website; National Nuclear Safety Administration Website; Public Data 
 

https://www.yomiuri.co.jp/world/20250318-OYT1T50019/
https://nnsa.mee.gov.cn/ztzl/jgdxsjk/hdc/zjhdjz/
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Natural gas demand has risen steadily since the 2000s, driven by 
growing concerns over air pollution and the need for energy transition. 
Under the 13th Five-Year Plan (2016ï2020), the government introduced 
the policy of ñfuel switching from coal to natural gas and renewables,ò 
accelerating the shift toward cleaner energy sources. As a result, 
domestic supply could not keep pace with demand, leading to a sharp 
increase in LNG importsðwhich expanded 4 times between 2015 and 
2024. In 2021, Chinaôs net LNG imports grew 18% year-on-year, 
surpassing Japanôs to make China the worldôs largest LNG importer. 

Anticipating continued growth in demand, China has turned to long-
term supply contracts. Between 2023 and 2030, the total volume under 
long-term agreements is expected to increase 1.4 times, with particularly 
strong growth in procurement from the U.S. Activity in 2025 has 
remained robust, including the signing of a 15-year contract for 100 
million tons per year. 
  

Х  Progress: Trends in LNG 

------------------------------------------------------------ 
1. Estimate based on the cumulative total of contracts concluded as of June 2023 
Source: Enerdata Website; JOGMEC Website; S&P Global HP; Woodside Press Release; Reuters (1/2); Reuters (2/2); Mercuria HP 
 
 

https://yearbook.enerdata.net/natural-gas/balance-lng-trade-world.html
https://yearbook.enerdata.net/natural-gas/balance-lng-trade-world.html
https://oilgas-info.jogmec.go.jp/info_reports/1009585/1009906.html
https://www.spglobal.com/commodity-insights/en/news-research/latest-news/lng/052225-wgc2025-bp-signs-long-term-lng-spa-with-chinas-zhejiang-energy
https://www.woodside.com/docs/default-source/media-releases/2025/woodside-and-china-resources-agree-long-term-lng-supply.pdf?sfvrsn=c392ba45_1
https://www.reuters.com/sustainability/climate-energy/chinas-enn-zhenhua-oil-agree-lng-deals-with-adnoc-2025-04-21/
https://www.reuters.com/business/energy/guangdong-pearl-river-agrees-lng-purchase-deal-with-conocophillips-2025-05-21/
https://mercuria.com/mercuria-signs-long-term-lng-supply-agreement-with-guangzhou-gas-group-advancing-clean-energy-cooperation-in-the-greater-bay-area/

